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PREFACE

This  manual   provides   a  definition   of  the  C0B0L     language     and     syntax     as
implemented   on   the   LI   MOS   system.      A   knowledge   of   programming   in   C0B0L   is
required   for   a   complete   understanding  of  this   manual.

SumRY

®
The  manual   is   divided   into   chapters   describing  level     of     implementation,
the     language     syntax,     the     language  concepts   and  program  structure.   The
four  divisions   of  a  program     are     described     in     separate     chapters.     The
Olivetti     extension     SCREEN     SECT10N     and     the     optional     modules     of  the
language  are   described   in   separate   chapters.   The   indices   contain   a     C0B0L
reserved    word     list,     a     glossary,     a   table  of   1/0  status  values  and  the
analytical   index.
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1.       lNTRODUCTloN

C0B0L   is  a   high-level   computer   language.     Such  languages     are     relatively
machine   independent,   freeing  the  programmer  from  many  of  the   restrictions
of  assembler   language  and  allowing  him  to  transport   his  business     problem
solution  from  one   computer   to  another.

The   C0B0L   language   processor   is  composed  of  three   elements:

.        The   source   language   in   which  programs   are  written;

.        The   C0B0L   compiler:   a   program   that   accepts   C0B0L   source     programs     as
input  and  produces   objec+.  modules   as   output;   and

.        The  generated  ob].ect.  module   which,   with   its  supporting  execution-time
subsystems,   performs   the  application   task.

This   document   defines  the   C0B0L   source   language,   beginning  with     concepts
which     are     generally     true     for     all     C0B0L   st.atements  and  proceeding  to
descriptions  of  all   available  C0B0L   verbs.

CONTENT   0F   THIS   RELEASE   0F   THE   C0B0L   COMPILER

This   release   of  the  C0B0L   compiler   comprises  all     the     language     elemerits
described   in  this   reference  manual   except  for  the  following:

-       The  External   Switch  facility

-Support   for   MTU   devir,es.
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STRUCTURE   0F   C0B0L   LAN6UA6E   REFERENCE   MANUAL

The   organization   of  the   C0B0L   reference  manual   is   in     chapters     according
to     the     program     structure    and  the   language  specification  concept.     The
manual   comprises   eleven   chapters   :
Introduction,     language     Specification,     ldentification     and     Environment
Division,   Data   Division,   Procedure   Division,   Screen   Handling,   Sort-Merge,
Debug,   Inter-Program  Communication,   Report   Writer,   and   Segmentation.

The  Language   Specification  chapter  describes  the   language     concepts,     and
the     syntax  used   in  writing  a  program.   A  desription  of  the  structure  of  a
program   showing   the   four   divisions  and  an   example   program  are  presented.

The   ldentification  and  Environment  chapter  describes     the     language     ele-
ments     for     the  def inition  of  the  program  identity  and  the  machine  depen-
dent  aspects.

The  Data  Division  chapter  describes  the   language  elements   for  the  defini-
tion  of  the  data  used   in  the  program.

The  Procedure   Division  chapter   describes  the   language     elements     for     the
definition  of  the  data .statements  for  the  processing  of  data.

The  Screen  Handling  chapter  describes  the  language  elements   for  the     for-
matting  and  the  handling  of  data   representing  screen  images,   this   feature
is  an  Olivetti   extension  to  the  ANS1   74  standard.

The   lnter-Program  Communication  chapter  describes   the     language     elements
which     enable     a     program  to   communicate   with  one   or   more   other   programs.
1t  provides   for  the  access  of  certain  common  data   items   by  both     programs
and   for  the  nesting  of  programs  within   other   programs.

The  Segmentation  chapter  describes  the  overlaying  at  ob].ect  time  of     Pro-
cedure   Division   sections.

The   Sort-Merge  chapter  contains  the   language  elements   for  the  orderinq  of
one     or     more     files,     or     for     the     combining  of  two  or  more   identically
ordered  files.     Optionally,   input  or  output  procedures  may     be     specified
to  process   each  of  the   records.

The   Debug  chapter   describes   a  means   by  which   the     user     can     specify     his
debugging  algorithm  and  describes  the  conditions   under  which  data   or  pro-
cedure   items  are  monitored  during  execution  of  the  program.

The   Report  Writer  chapter  describes   the   language   elements   for     the     semi-
automatic  production  of  printed  reports.

The  appendices   contain  the  C0B0L   reserved     words     list,     the     1/0     Status
Value   list  and   a   C0B0L   glossary.
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COBOI   LANGUAGE   LEVEL   0F IMPLEMENTAT10N

The   ANSI   C0BU   standard   divides  C0B0L   into  processing   modules  with   levels
of     implementation.      The     following     summary  specifies   the   content   of  the
modules  supported  by  C0B0L   with  respect  to   the   standard.

MO DULE LEVEL STATEMENT

NUCLEUS -Omission
-ANS1    '74
-Revised    '83

-  ExtensiorB

The   ALTER   !;tatement.
All   statements   to   level   2   where   applicable
The   COMMON   and   lNITIAL    PROGRAM-1D   options.
The   EVALUATE   statenent.
The   lNSPECT   statement   with   the   CONVERTING
c 1 a us e .
The   PERFORM   statement   with   an   imperative
statement   in  line.
The   SET   statement   with   mneumonic   or
condition   name.
The    END   PROGRAM   switch.

The   cbta   types   COMP-1,    COMP-2,    COMP-3,
COMP-4   and   BINARY   in   the   USAGE   clause.

TABLE                       -ANS1    '74
HANDLING            -Revised    '83

All   statements  to   level  2   where  applicable.
The   mixing   of   Subscripts   and   lndexes   is
suppor ted .

SEQUENTIAL       -ANsl    '74
1/0

-Extensions

All   statements  to   level  2   where  applicable.
except   for   the   SAME   AREA,    RESERVE,    TAPE,
REEL,    UNIT,    MULTIPLE    FILE,    and
FOR    REMOVAL    clauses.
The   OPEN   statement   with   LOCK   clause.
The   DELETE   FILE   state"}nt.

RELATIVE
1/0

-ANS1    '74

-Revised   '83

-Extensions

A11   statements   to   level   2   where   applicable
except   the   SAME   AREA   and   RESERVE   clauses.
The   USE   and   OPEN   statements   with   ON   EXTEND
cl ause .
The   READ   and  WRITE   statfflents   with   the
WITH   LOCK   clause.
The   READ   PREV10US   statement.
The   LOCK   and   UNLOCK   statements   with   the
AT    KEY   clause.
The   DELETE   FILE   statement.
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1NDEXED

1/0
-ANS1    '74

-Revised    '83

-Extensions

All   other   statements   to   level   2   where
applicable  except   for  the
SAME    AREA   and    RESERVE    clauses.
The   USE   and   OPEN   statements   with   ON   EXTEND
claße.
The   READ   and  WRITE   statements   with   the
WITH   LOCK   clause.
The   READ   PREV10US   statement.
The   LOCK   and   UNLOCK   statements   with   the
PRlrMRY   or   ALTERNATE   clause.
The   DELETE   FILE   stateiT€nt.

L I 8 R AR Y
FACILITY

-ANsl    '74 All   statements   to   level   2   where
applicab1e.

1NTER -ANsl    '74
PROGRAvi

COMiwN1-            -Revised    '83
CAT10N

A11   statements  to   level   2   where
appl icabl e.
Nested  progranB   are  supported.
The   GL0BAL   and   EXTERNAL    clauses.
The   ON   EXCEPTION   clause.

SEGMENTATI0N   is   permitted   but   is   treated   as   a   comment.

The  Olivetti   extension   to  the  ANS1   '74  standard.

SCREEN

SECT10N

-ExtensiorB The   LINE,     COLUMN,     AUTO,     BELL,     BLANK,

B0X,    BLINK,    REQUIRED    and   SECURE

clauses.
The   ACCEPT   statement   with   the
TIME-OUT   clause.
The   DISPLAY   Screen   Name   statement.
The  PICTURE   clause   with   the   FR",    T0
opti ons '
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NOTATI0N   USED   IN   FORMATS

DEFINITION   0F   A   6ENERAL   FORHAT

A  general   fomat  is   the   specific  arrangement  of   the   elements  of  a     clause
or     a  staten€nt.     A  clause   or  a  statenEnt  consists   of  elements   as   defined
below.      Throughout   this   document  a   fomat   is   shown  adjacent     to     informa-
tion     defining     the     clause     or     statement.        When  i")re   than  one   specific
arrangement  is   permitted,   the  general   fomat  is   separated     into     numbered
formats.        Clauses     must     be   written   in   the   sequence  given   in   the  general
fomats.      (Clauses  that   are  optional   must   appear   in   the   sequence  shown   if
they  are   ißed.)      1n  certain   cases,   stated  explicitly   in  the   rules  associ-
ated   with  a   given  fomat,   the   clauses  may  appear   in   sequences  other     than
that     shown.        Applications,      requirements,      or   restrictions  are  shown   as
rules.

ELEMENTS

Elements   which  make   up  a   clause   or     a        statement     consist     of     uppercase
words,    lowercase  words,   level-numbers,   brackets,   braces,   connectives,   and
special   characters.

WORDS

All   underlined   uppercase  words   are  called   keywords   and  are   required     when
the     functions     of   which  they  are  a   part  are   used.     Uppercase  words   which
are  not  uncbrlined,   are  optional   to   the   user  and  need   not  be     written     in
the     source   program.      Uppercase  words,   whether   underlined   or   not,   must   be
spelled  correctly.

Lowercase  words,   in   a   general   fomat,   are  generic   terms   used  to   represent
C0BOL     words,      literals,   PICTURE   character-strings,   comment-entries,   or   a
complete  syntactical   entry  that  must   be   supplied  by  the   user.     Where  gen-
eric     terms  are   repeated   in  a   general   format,   a   number   or   letter   appended
to  the  tem   serves  to   identify  that  term  for  explanation  or   discussion.

lEVEL-NUMBERS

When   specific   level-numbers  appear   in     data     description     entry     formats,
those   specific   level-numbers  are   required  when   such  entries  are   used   in  a
C0B0L   program.      1n   this   docuiiient,    the   fom   01,   02 ,...,   09      is      used     to
indicate   level-numbers   1   through  9.
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BRACKETS,    BRACES,   and   CH01CE   INDICATORS

When   brackets,   [   ],   enclose   a   portion   of   a   general     format,      one     of     the
options   contained  within  the   brackets   rrüy   be  explicitly   specified   or   that
portion  of   the   general   fomat  may  be   omitted.

When   braces,    {   },   enclose   a   portion   of     a     general      format,      one     of     the
options     contained     within   the   braces  riiust   be   either   explicitly  specified
or   iniplicitly  selected.      If  one   of   the     options     contains     only     reserved
words     which     are  not  key  words,   that   option   is   the   default   option  and   is
implicitly  selected   unless  one   of   the   options   is  explicitly  specified.

When   choice   indicators,   {|    |},   enclose   a   portion   of   a   general   format,    one
or   nDre   of   the   unique   options   contained  within   the   choice   indicators  rTust
be   specified,   but   a   single   option  may  be   specified   only  once.

Options  are   indicated   in  a   general   fomat   or   a   portion   of  a   general     for-
mat     by     vertically     stacking     alternative     possibilities,   by  a   series   of
brackets,   braces,   or   choice   indicators   or   by  a   combiriation   of     both.        An
option  is   selected  by  specifying  one  of   the   possibilities  from  a   stack  of
altermtive   possibilities   or  by   specifying  a   unique   combination   of   possi-
bilities  from   a   series   of  brackets,   braces,   or   choice   indicators.

1n   the   format,   brackets,   braces   and   choice   indicators   can  also     be     indi-
cated  by

[]    t   )    t

THE   ELLIPSIS

ln   text,   other   than   general   fomats,   the   ellipsis   (..  .)   shows   omission  of
a     word     or   words   when   such   omission   does   not   impair   comprehension.      This
is   the   conventional     meaning     of     the     ellipsis,     and     this     use     becomes
apparent   in  context.

1n   the  general  fomat,   the  ellipsis     (...)     represents     the     position     at
which     the     user   elects   repetition   of  a  portion   of  a   fomat.     The  por,tion
of   the   fomat  that   may  be   repeated   is   determined   as   follows:

Given   the   ...    (ellipsis)   in   a   format,   scanning   right   to     left,      determine
the     ]      (right     bracket)     or   }   (right  brace)   delimiter   immediately  to  the
left   of   the   .  ..   (ellipsis);   continue   scanning   right   to   left   and   determine
the   logically  matching   [   (left   bracket)   or   {   (1eft   brace)   delimiter;     the
...      (ellipsis)   applies   to  the  portion   of   the   format  between     the     deter-
mined   pair   of   delimiters.
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For.at  Punctuation

The   separators   comma  and  semicolon  may   be     used     anywhere     the     separator
space     is     used   in   the   formats   (see     Separators).      1n   the   source   program,
these  separators  are  interchangeable.

The   separator   period,   when   used   in  the     formats,     has     the     status     of     a
required   word.

Use  of  Special  Character  Words  in  For-ats

The   special   character   words   `+',    '-',    '>',    '<',    '=',      when    .appearing      in
fomats,     although  not  uncbrlined,   are  required  when   such  portions  of   the
formats  are   used.
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RULES

SYNTAX   RULES

Syntax  rules  are  those  rules  that   define  or   clarify  the     order     in     which
words     or     elements  are  arranged   to   form  larger   elements   such  as  phrases,
clauses,   or   statements.     Syntax  rules  may  also   either   impose  restrictions
on   individual   words   or   elements   or   relax  restrictions   implied  by  words   or
el eme nts .

These  rules  are  used  to   define  or   clarify   how  the   statcment  must  be  writ-
ten,     i.e.,     the    order   of  the  elements   of  the  staternent  and  the   restric-
tions  or   amplifications  of   what   each   eleinent  may   represent.

6ENERAL   RUIES

A  general   rule   is   a   rule   that   defines  or   clarifies  the  meaning     or     rela-
tionship     of     meanings     of     an   elernent   or   set   of  elements.      1t   is   used   to
define  or   clarify  the   semantics   of  the  statement  and  the  effect    that     it
has   on  either  execution   or   compilation.
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2.       OVERALL   LAN6UAGE   CONSIDERAT10N

LAN6UAGE   ELEMENTS   AND   CONCEPTS

CHARACTER   SET

The   most  basic  and   indivisible  unit  of   the     language     is     the     character.
The  set   of   crüracters   used   to   form  C0B0L   character-strings   and   separators
includes   the   letters  of   the  alphabet,   digits  and  special  characters.     The
character  set  consists   of  the   characters   as   defined  under  C0B0L  Character
Set   in   the   glossary.        1n     the     case     of     nonnumeric     literals,     comment-
entries,     and   comn€nt  lines,   the   character  set   is  expanded   to  include  the
computer's   entire  character  set.      The   characters  allowable   in     each     type
of   character-string   and   as   separators  are   defined  below.

LANGUA6E   STRUCTURE

The   individul   characters    of     the     language     are     concatenated     to     form
character-strings     and     separators.     A   separator   may   be  concatenated  with
another   separator  or   with  a     character-string.        A     character-string     may
only     be    concate"ated  with  a   separator.     The  concatemtion   of   character-
strirqs  and  separators  forms  the  text  of  a  souce  program.

SEPARATORS

A  separator   is   a   character  or   two  contiguous   characters   formed     according
to  the   following   rules:

1.      The   punctuation  character   space  is   a   separator.      Anywhere  a   space     is
used     as     a     separator,   or  a   part   of  a   separator,   rrK)re   than  one   space
may  be   used.      All   spaces   immediately   following   the   separators     comma,
semicolon,      or     period    are  considered  part   of  that   separator   and  are
not  considered  to  be   the   separator  space.

2.      Except   when   the   ccmma   is   used     in     a     PICTURE      character-string,      the
punctuation  characters  comma  and  semicolon,   immdiately   followed   by  a
space,   are   separators   that   may   be   used   anywhere   the     separator     space
is   used.      They  may  be   used   to   improve  program  readability.

3.      The   punctuation   character   period,   when     followed     by     a     space     is     a
separator.      1t  must  be   used  only  to   indicate  the   end  of   the   sentence,
or   as   shown   in   formats.

4.     The   punctuation  characters  right  and  left  parenthesis  are  separators.
Parentheses     may     appear     only     in     balanced     pairs   of   left   and   right
parentheses  delimiting  subscripts,   indices,     arithrnetic     expressions,
or   conditions.
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5.      The  punctuation   character   quotation  mark   is   a   separator.     An     opening
quotation     nurk     must     be     immediately     preceded     by     a   space  or   left
parenthesis;   a   closing   quotation  mark  must   be   immediately   followed  by
one     of     the     separators     space,      comma,      semicolon,   period,   or   right
pare nthesi s .
Quotation  marks   may  appear   only  in     balanced     pairs     delimiting     non-
numeric   literals   except  when   the   literal   is  continued.

6.      Pseudotext   delimiters  are  separators.     An  opening   pseudc+text  delim-
iter     must     be   immediately   preceded  by  a   space;   a   closing   pseudo-text
delimiter   must   be   imrrediately     followed     by     one     of     the     separators
space,    ccmma,   semicolon,    or   period.

7.      PseudcLtext   delimiters  may  appear  only   in   balanced     pairs     delimiting
pseudo-text.

8.     The   separator  space  may  optionally  immediately  precede   all   separators
except:

a)     As   specified  by  reference  fomat  rules   (see     The     Reference     For-
mat.)

b)     The   separator  closing   quotation  i"rk.      In   this   case,   a     preceding
space     is  considered   as   part   of  the  nonnumeric   literal   and  not  as
a   separator.

c)      The   opening   pseudoLtext   delimiter,   where  the   preceding     space     is
required.

9.      The   separator   space  may   optionally   immediately   follow     any     separator
except     the     opening   quotation  mark.      1n   this   case,   a   following   space
is   considered  as   part  of   the   nonnumeric  literal  and  not  as   a     separa-
tor.

Any  punctuation  character  which  appears  as   part  of   the   specification  of  a
PICTURE     character-string   or   numeric   literal   is  not  considered  as  a  punc-
tuation  character,   but   rather   as   a  symbol   used   in     the     specification     of
that     PICTURE     character-string     or     numeric   literal.      PICTURE   character-
strirqs   are  delimited   only  by  the   separators  space,   comma,   semicolon,      or
period.

The   rules  established   for  the   fomation  of  separators  do   not  apply  to  the
characters     which     comprise   the  contents   of  nonnumeric   literals,   comment-
entries,   or   comment  lines.

CHARACTER-STRINGS

A  character-string   is   a  character  or   a  sequence  of   contiguous     characters
which     forms     a     C0B0L     word,   a   literal,   a   PICTURE   character-string,    or   a
comment-entry.     A  character-string   is   delimited  by  separators.
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coBOL  mlms

A   C0B0L   word   is   a   character-string  of   not  more   than   30     characters     which
forms     a     user-defined  word,   a   system-name,   or   a   reserved  word.     Within   a
source   program,   reserved   words  and   user-defined  words   form  dis].oint   sets;
reserved     words     and     system-names     form     dis].oint   sets;   system-names   and
user-defined   words   form   intersecting  sets.      The   same   C0B0L     word     may     be
used     as     a   system-name   and  as   user-defined  word   within  a   source  program;
and  the  class   of  a   specific   occurrence   of  this  C0B0L   word     is     determined
by  the  context   of  the   clause   or  phrase   in  which   it   occurs.

USER-DEFINED   WORDS

A   user-defined   word   is   a   C0B0L   word   that   must   be   supplied   by  the   user     to
satisfy    the     format   of  a   clause   or   statement.     Each  character   of  a  user-
defined   word   is   selected   from     the     set     of     characters     'A',      '8',      'C',
...'Z',      '0' ,...    '9',   and   '-',   except  that  the   '-'   may  not  appear   as  the
first  or   last  character.

The   types   of   user-defined  words   are:

1.      alphabet-name
2.      class-name
3.      condition-name
4.      data-name
5.      file-name
6.      index-name
7.      level-number
8.      mnemonic-name
9.      paragraph-name

10.      program-name
11.      record-name
12.      report-name
13.      screen-name
14.      section-name
15.      segment-number
16.     text-name

Within  a  given   source   program,   but   excluding  any  contained     program,     the
user-defined  words  are  grouped   into  the   following   dis].oint  sets:

1.      alphabet-names
2.      class-names
3.     condition-names,   data-names,   record-names,   and  screen-names
4.     file-names
5.      index-names
6.      mnemonic-names
7.     paragraph-names
8.      program-names
9.      report-names

10.     section-names
11.      text-names
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All   user-defined  words,   except     segment-numbers     and     level-numbers,      can
belong    to     one     and   only  one   of  these   disjoint  sets.     Further,   all   user-
defined  words  within  a   dis].oint   set  must  be   unique,   except     as     specified
in  the   rules   for   uniqueness   of   reference   (see     Uniqueness   of  Reference).

With  the   exception   of     section-names,      paragraph-names,     segment-numbers,
and     level-numbers,      all     user-definec!     words     must     contain  at   least   one
alphabetic   character.      Segment-numbers     and     level-numbers     need     not     be
unique;     a   given   specification   of  a   segment-number   or   level-number  nuy  be
identical   to   any  other   segment-number   or   level-number.

Conditiori-Nabe

A  condition-name   is   a   name  which   is  assigned   to  a   specific   value,   set     of
values,     or     range   of  values,   within  a   complete   set  of  values  that  a  data
item  may  assume.     The  data   item   itself   is   called   a   conditional   variable.

Condition-names   may  be   defined   in   the   Data   Division   or     in     the     SPECIAL-
NAMES     paragraph     within     the   Environment   Division   where   a   condition-name
must     be     assigned     to     the      ON      STATUS      or      OFF      STATUS,      or      both,         of
implementor-defined   switches.

A  condition-name   is   used   in  conditions   as  an   abbreviation   for     the     rela-
tion  condition;   this   relation  condition  posits  that  the  associated  condi-
tional   variable  is  equal   to  one  of     the     set     of     values    to    which     that
condition-name     is     assigned.        A     condition-name     is     also   used   in   a   SET
statement,   indicating  that  the  associated  value   is  to     be    moved     to    the
conditional   variable.

Mnemonic-Nane

A  mnemonic-name   assigns     a     user-defined     word     to     an     implementor-name.
These     associations   are   established   in   the   SPECIAL-NAMES   paragraph   of  the
Environment   Division.       (See     The   SPECIAL-NAMES   Paragraph.)

Paragraph-Name

A   paragraph-name   is   a   word   which   names   a   paragraph   in   the   Procedure   Divi-
sion.        Paragraph-names   are  equivalent   if,   and  only   if ,   they  are   composed
of   the  same   sequence   of  the   same   number   of   digits   and/or   characters.

Sectim-Nale

A   section-name   is   a   word   which   names   a   section   in   the  Procedure  Division.
Section-names     are     equivalent     if ,   and  only  if ,   they  are   composed  of  the
same   sequence   of   the   same   number   of   digits   and/or   characters.
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Other  User-Def ined  Nales

All   other   types   of   user-defined  words  are   defined   in  the  glossary.

r\

r\

rt

SYSTEMLNAffis

A   system-name   is   a   C0B0L   word   which     is     used     to     communicate     with     the
operating     environment.        Each     character     used     in     the     formation     of  a
system-name  must   be   selected   from  the  set   of   characters      'A',      '8',      'C',
...    'Z',    '0' ,...    '9',   and   '-',   except  that   the   '-'   may  not  appear   as   the
first  or  last  character.

There   are   two   types   of  system-names:

1.           computer-name
2.           implementor-name

Within  a  given   implementation  these   two  types   of   system-names     form     dis-
joint     sets;     a   given   system-name   may  belong   to   one   and   only  one   of  them.
(See   Appendix   1      C0B0L   reserved   words.)

RESERVED  mRDs

A   reserved   word   is   a  C0B0L  word   that   is   one   of  a   specified   list   of     words
which     may  be   used   in   C0B0L   source   programs,   but   which  must   not   appear   in
the  programs   as   user-defined   words  or   system-names.      Reserved     words     can
only  be   used  as   specified   in   the  general   formats.      (See     Appendix  1   C0B0L
reserved   Words.)

Reserved   words  satisfy  the  following  conditions:

1.      Reserved  words   do   not   begin  with  the   characters   '0' ,...,    '9',      'X',
'Y',   or    'Z'   except   for   the   reserved   words   ZERO,    ZEROES,    and   ZEROS.

2.     Reserved  words   do   not   contain  only  one  alphabetic   character.

3.     Reserved   words   do   not   start  with  1   or   2   characters     followed     by     '-'
except     for     the     reserved  words   1-0,   I-0-CONTROL,   and   reserved  words
which   begin   with   '8-'   or   'DB-'.

4.      Reserved   words   do   not   contain   two   or  more   contiguous   hyphens.

There   are   three   types   of   reserved   words:

1.           required   words
2.          optional   words
3.          special   purpose  words
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Required  Words

A   required   word   is   a   word   whose   presence   is   required   when   the     format    .in
which  the  word   appears   is   used   in  a   source  program.

Required   words   are   of   two  types:

1.      Key  words.      Within   each   format,   such   words   are   uppercase     and     under-
1 i n ed .

2.     Special   character  words.     These     are     the     arithmetic     operators     and
relation  characters.

Optioml  Words

Within   each   format,   uppercase  words  that   are   not     underlined     are     called
optioml     words   and  may  appear   at  the  user`s  option  with  no  effect  on  the
semantics   of  the  format.

Special  Purpose  Words

There   are   two  types   of   special   purpose  words:

1.         special   registers
2.         figurative   constants

Sp«ial  Registers

Certain   reserved   words  are   used   to   name  and   reference   special     registers,
compilerienerated     storage     areas  whose  primary  use   is  to  store  informa-
tion  produced   in   con].unction  with  the   use     of     specific     C0B0L     features.
Unless     specified  otherwise   in  these  specifications,   one  special   register
of  each  type   is   allocated   for   each  program.      1n  the     general     formats     of
this   specification,   a   special   register  may  be  used,   unless  otherwise   res-
tricted,   wherever  a  data-name  or   identifier   is     specified     provided     that
the   special   register   is  the  same   category  as  the  data-name  or   identif ier.
If  qualification   is   allowed,   special   registers  may  be  qualified  as  neces-
sary  to  provide   uniqueness.      (See   Qualification.)

There  are  five   special   registers:

1.        DEBUG-1TEivi

2.       LINAGE-COUNTER
3.       LINE-COUNTER
4.        MESSAGE
5.        PAGE-COUNTER

Figurative  Constants

Certain   reserved  words  are   used   to  name  and   reference     specific     constant
values.       These     reserved     words  are  specified   in  paragraph  on  Figurative
Constant  Values.
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LITERALS

A  literal   is  a  character-string  whose  value  is   implied  by  an  ordered     set
of    characters     of  which  the  literal   is  composed  or  by  specification  of  a
reserved  word  which   references     a     figurative     constant.       Every     literal
belongs   to  one  of  two  types,   nonnumeric   or   numeric.

NonnLneric  Literals

A  nonnumeric  literal   is  a  character-string  delimited  at  the  beginning  and
at    the     end  by  the   separator   quotation  mark.     The  length  of  a   nonnumeric
literal  applies  to  its  representation  in  the  object  program.

General  For"t

Format   1

"{character-1}   ...   "

Format  2

"'{character-2}   ...   "

Syntax  Rules

1.     Character-1   may  be  any  character   in  the  computer  character  set.

2.     If  character-1   is  to  represent  the     quotation    mark,     two     contiguous
quotation    mark    characters    must    be     used    to     represent    a    single
occurrence  of  that  character.

3.     Format  1   1iterals  may  be  of  1   through  160   characters   in   length.

4.     Character-2  may  be   any  character  chosen   from  the  following:    '0' ,...
'9',    and    'A',    '8',    'C' ,...  'F'.

5.     Format   2   1iterals  may  be   from  2  through     320     characters     in     length.
The   number  of   hexadecimal   characters  must  always  be   even.

6eneral  Rules

1.     Format  1   describes  a   regular  nonnumeric   literal.     Format  2   is  that  of
a  hexadecimal   literal.

2.     In  format  1,   the  value  of  the     nonnumeric  literal   in  the  object     pro-
gram  is  the  value   represented  by  character-1.

3.     1n  format  2,   the  value  of  the     nonnumeric  literal   in  the  obj.ect     pro-
gram     is     the  value  represented  by  pairs  of  character-2.     The  size  of
the  literal   is  equal  to  one-half  of  the  number  of  characters     in    the
string  specified  by  the  user.
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4.

5.

The   separator   quotation  mark   that   delimits   the   nonnumeric   literal     is
not  part  of  the   value  of  the   nonnmeric  literal.

All   nonnumeric   literals   are   of   category   alphanumeric.      (See     The   PIC-
TURE   Clause.)

Nu"Bric  Literals

A  numeric   literal   is   a   character-string     whose     characters     are     selected
from     the     digits      '0'      through     '9',      the   plus   sign,   the   minus   sign,   the
decimal   point  and  the   character   'E'.

GeiNral  Formt

Format   1

[=]   tdigit-,)..  .

Fomat  2

[=]   [digit-2] ...,.,    tdigit-2)..  .

Format   3

[±]   [digit-3]...    '.'    {digit-3}...    'E'    [±]   {digit-4}...

Syntax  Rules

1.      Format  1   and  fomat  2   literals  may   contain   from   1   to   18   digits.      -

2.      1n   fomat  3,   digit-3   defines     the     mantissa     of     the     floating     point
literal     and    may     consist     of     1     to     15   digits.   However,   in   single-
precision     context      (when     a      data     item      is     declared        with        USAGE
COMPUTATIONAL-1),    digit-3   may   consist   of   1   to   7   digits.

3.      1n   fomat  3,   digit-4   defines     the     ex.ponent     of     the     flo©ting     point
literal     and    may     consist     of     1     to     4     digits.   However,   in   single-
precision     context      (when     a     data     itm     is     declared       with       USAGE
COMPUTAT10NAL-1),    digit-4   may   consist   of   1   to   3   digits.

4.      A  literal   must  not   contain   more   than  one   decimal   point.      The     decimal
point   is   treated   as   an   assumed   decimal   point,   and  may  appear  anywhere
within  the  literal   except  as  the   rightmost   character.
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6-ral Rules
1.      Format  1   describes   an   unscaled   numeric   literal   or   integer.      Format     2

and     fomat     3     describe     two     representations     for     a   scaled   numeric
literal.

2.      1f   the   literal   is   unsigned,   the   literal   is   positive.   1n   format  3,   the
literal   is  unsigned   if  the   leftmost  character   is  not  the  plus   sign  or
minus   sign.

3.     1f  a   literal  confoms  to  the     rules     for     the     formation     of     numeric
literals,     but     is     enclosed     in     quotation  marks,   it   is  a   nonnumeric
literal  and  it   is  treated  as   such  by  the   compiler.

4.     The   value   of  a   numeric  literal   is   the   algebraic   quantity     represented
by     the     characters     in  the   numeric  literal.   Every  numeric  literal   is
category   numeric.    (See   The   PICTURE   Clause.)

5.     The   size   of   a   numeric  literal   described  by   fomat  1   and  format     2     in
standard     data     fomat     characters     is     equal   to  the   number   of  digits
specified  by  the   user.   1n   fomat  3,   the   size   is   four   bytes     or     eight
bytes     depending     upon     the   context.   1n   the   context   of  a   VALUE   clause
for   an   item   defined   with   USAGE      COMPUTATI0NAL-1,      the      size      is      four
bytes.   1n  all   other  contexts,   the   size   is   eight  bytes.

F16URATIVE   CONSTANT   VALUES

Figurative  constant   values  are  generated  by  the   compiler     and     referenced
through     the   use   of   the   reserved  words   given   below.      These  words   must  not
be   bounded  by   quotation  marks   when   used     as     figurative     constants.        The
singular     and  plural   forms   of   figurative  constants  are   equivalent  and  may
be   used   interchangeably.

The   figurative  constant   values  and  the   reserved  words   used     to     reference
them  are   as   follows:

1.       [ALL]   ZERO,    [ALL]    ZEROS,    [ALL]   ZEROES            Represents   the   numeric   value
'0',      or   one   or   rrDre   of   the   character   '0'    from   the   computer's   charac-
ter  set.

2.       [ALL]   SPACE,    [ALL]   SPACES        Represents   one   or   more   of      the      character
space   frcm  the   computer's   character  set.

3.        [ALL]    HIGH-VALUE,    [ALL]    HIGH-VALUES            Except    in   the   ALPHABET   clause,
represents     one   or   rnore   of  the   character   that  has   the   highest  ordinal
position  in   the   program  collating   sequence.

4.        [ALL]    LOW-VALUE,     [ALL]    LOW-VALUES            Except    in   the      ALPHABET       clause,
represents    one  or   more  of   the   character  that   has     the     lowest    ordi-
nal     position   in   the   program  collating   seqmnce.

5.       [ALL]   QUOTE,    [ALL]   QUOTES           Represents   one   or   more   of   the      character
"'.        The     word   QIDTE   or   QmTES     cannot   be   ißed   in   place   of  a   quota-
tion  mark  in   a   soirce  program  to  bound  a   nonnimeric     literal.        Thus,
QmTE     ABD     QmTE      is     incorrect     as     a   way   of   stating   the   nonnumeric
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literal   "ABD".

6.     ALL   literal          Represents     all   orpartof  the       string     generated     by
successive     concatenations     of  the  characters  comprising  the   literal.
The   literal   must  be  a   nonnumeric   literal.     The  literal   must  not  be     a
figurative   constant  containing  the  word  ALL.

When  a   figurative  constant   represents  a   string  of  one  or  more  characters,
the     length     of     the     string     is     determined  by  the  compiler  from  context
according  to  the   following   rules:

1.      When   a   figurative   constant   is   specified   in   a   VALUE   clause,   or   when     a
figurative     constant   is  associated  with  another  data   item   (e.g.,   when
the   figurative  constant   is  moved  to  or     compared     with     another     data
item),     the  string  of  characters  specified  by  the  figurative  constant
is  repeated  character  by  character  on  the  right  until   the  size  of  the
resultant     string     is  greater  than  or  equal  to  the  size  in  characters
of  the  associated  data   item.     This   resultant  string  is  then  truncated
f rom  the   right  until   it   is  equal   to  the  number  of  character  positions
in  the  associated  data   item.     This   is  done  prior  to     and     independent
of     the     application     of     any  JUSTIFIED  clause  that  may  be   associated
with  the  data   item.

2.     When  a   figurative  constant  other  than  ALL   literal   is     not     associated
with     another  data   item,   as  when  the  figurative  constant  appears   in  a
DISPLAY,   STOP,    STRING   or   UNSTRING   statement,   the   length   of   the   string
is  one  character.

3.     When  the  figurative  constant     ALL     literal     is     not     associated     with
another    data     item,     the     length    of  the  string  is  the  length  of  the
literal .

A  figurative  constant  may  be  used  whenever   'literal'   appears   in  a     format
with  the  following  exceptions:

1.     1f  the  literal   is  restricted  to  a  numeric  literal,   the    only    figura-
tive   constant   permitted   is   ZERO   (ZEROS,    ZEROES).

2.     The  figurative  constant  ALL     literal     cannot     be     associated     with     a
numeric   or   numeric   edited  data   item.

3.     When  a   figurative   constant  other  than  ALL   literal   is  used,     the     word
ALL   is   redundant  and   is   used  for   readability  only.

Except   in   the     ALPHABET     clause,      when     the     figurative     constants     H16H-
VALUE(S)   or   LOW-VALUE(S)   are   used   in   the   source   program,   the   actual   char-
acter  associated  with  each  figurative  constant  depends  upon     the     program
collating      sequence      specified.         (See   The   OBJECT-COMPUTER   Paragraph,   and
The   SPECIAL-NAMES   Paragraph.)   The   following   table   shows   the     values      used
for  the  predefined  collating  sequences.
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Collating   sequence LOW-VALUE HIGH-VALUE

spe c i fi ed (hex.    value) (hex.    value)

NATIVE 00 FF

STANDARD-1 00 7F

Each  reserved  word  which   is   used   to   reference  a   figurative  constant   value
is  a  distinct  character-string  with  the  exception  of   the  constructs  using
the   word   ALL   such   as   ALL   literal,   ALL   SPACES,   etc.,   which  are   composed   of
two  distinct  character-strings.

PICTURE   CHARACTER-STRINGS

A  PICTURE   character-string   consists   of   certain   symbols  which   are  composed
of     the     currency     symbol     and     certain   combimtions   of   characters   in  the
C0B0L   character  set.      An   explanation  of   the   PICTURE   character-string     and
the     rules  that  govern  its   use  are  given  under   the   appropriate  paragraph.
(See   The   PICTURE   Clause.)

Any  punctuation  character  which  appears  as   part  of   the   specification  of  a
PICTURE     character-string     is     not  considered   as  a  punctuation   character,
but   rather   as     a     symbol     used     in     the     specification     of     that     PICTURE
cha racter-str ing .

coNrENT-ENTRIEs

A  comment-entry  is  an   entry   in   the   ldentification  Division     that     may     be
any   combimtion   of   characters   from  the   computer's   character  set.
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CONCEPT   OF   COMPUTER   INDEPENDENT   DATA   DESCRIPT10N

To  make   data  as   computer-indepenck3nt  as   possible,   the   characteristics     or
properties     of  the   data  are   described   in  relation   to  a  stancbrd   data   for-
mat  rather   than   an   equipment-oriented   fomat.      This   standard  data     format
is     oriented   to  general   cbta   processing   applications   and   uses   the   decimal
systan   to   represent   numbers   (regardless  of   the   radix     used     by     the     com-
puter)     and     all     characters     in   the  C0B0L   character   set   to   describe   non-
numeric   data   items.

L061CAL   RECORD   CONCEPT

ln   order  to   separate  the   logical   characteristics   of   data  from  the     physi-
cal     characteristics     of     the     data     storage     media,     separate   clauses   or
phrases   are  used.      The   following   paragraphs   discuss     the     characteristics
of  files,

Physical  Aspects  of  a  File

The  physical   aspects  of  a   file  describe   the   data  as     it     appears     on     the
input   or  output  media   and   include   such   features  as:

1.     The   grouping   of   logical   records   within   the     physical     limitations     of
the   file   medium.

2.      The   means   by  which   the   file   can  be   identified.

Conceptul  Characteristics  of  a  File

The  conceptual   characteristics  of  a  file  are  the  explicit    definition    of
each     logical     entity     within     the     file   itself.      1n   a  C0B0L   program;   the
input   or   output   statements  refer   to   one  logical   record.

It   is   important   to  distinguish  between  a  physical   record     and     a     logical
record.        A     C0B0L     logical      record     is     a     group   of   related   information,
uniquely   identifiable,   and  treated   as  a   unit.

A  physical   record   is   a     physical     unit     of     infomation     whose     size     and
recording   rrode   depend   on  each   input   or   output   device.      The   size   of  a   phy-
sical   record   is   hardware  dependent  and  bears  no     direct     relationship     to
the   size   of   the   file   of  information  contained   on  a   device.

A   logical   record  may  be   contained     within     a     single     physical     unit;      or
several     logical     records   may   be   contained  within  a   single  physical   unit;
or,   a   logical   record  may  require  more  than   one  physical   unit     to     contain
it.        1n     this     document,   references   to   records   means   to   logical   records,
unless  the   tem   'physical   record'   is   specifically  used.

The  concept  of  a   logical   record   is  not  restricted  to     file     üta     but     is
carried     over     into     the     definition     of     working   storage.      Thus,   working
storage   is   grouped  into   logical   records   and   defined  by  a   series   of   record
description  entries.
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When  a   logical   record   is  transferred   to   or     frcm     a     physical     unit,      any
translation     required     by     the     presence     of     a  CODE-SET   clause   is   acccm-
plished.      Padding   characters  are   added   or   deleted   as   necessary.     None     of
the     clauses     used     to     des6ribe     the  data   in   the   logical   record   have  any
effect  on  this  transfer.

Recqd Co"pts

The   record   description  consists  of  a     set    of     data     description    entries
which     describe     the     characteristics     of  a   particular   record.     Each   data
description  entry  consists  of  a   level-number   followed  by  a   data-name,      if
required,   followed  by  a   series   of   independent   clauses,   as   required.

CONCEPT   0F   LEVELS

A   level  concept   is   inherent  in   the   structure  of   a   logical     record.        This
concept    arises   from  the  need  to   specify  subdivisions   of  a   record   for   the
purpose  of   data  reference.      Once  a   subdivision   has   been  specified,   it  may
be   further   subdivided   to  permit  more   detailed   cbta   referral.

The  most  basic  subdivisions  of  a   record,   that   is,   those  not  further     sub-
divided,     are     called  elementary  items;   consequently,   a   record   is   said   to
consist  of   a   sequence  of   elementary  items,   or   the   record   itself  may  be   an
elementary  item.

1n   order  to   refer   to  a  set  of   elementary  items,   the   elementary  items     are
combined     into   groups.      Each   group  consists   of  a   named   sequence   of  one   or
more  elementary   items.     Groups,   in   turn,   may  be   combined   into     groups     of
two     or     nDre     groups,     etc.      Thus,   an  ele"3ntary   item   rnay   belong   to  more
than   one  group.
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UNIQUENESS   0F   REFERENCE

Every   user-defined   nan€   in   a   C0B0L   program   is   assigned,   by  the     user,      to
rßme   a   resource   which   is   to   be   used   in   solving   a   data   processing   problem.
(See   User-Defined   Words.)      1n   order   to   use   a   resource,   a   statement     in     a
COB0L     program     must     contain     a   reference   which   uniquely   identifies   that
resource.      1n   order  to   ensure  uniqueness     of     reference,      a     user-defined
rßme     may   be   qulified   or   subscripted   as   described   in   the   following   para-
graphs.

When   the   sarre   mm   has   been  assigned   in   separate  programs   to   two   or     more
occurrences     of     a     resource     of     a   given   type,   and  when   qulification  by
itself   does  not  allow  the   reference  in   one  of   those  programs   to   differen-
tiate     between     two   identically   named  resources,   then  certain   conventions
which   limit   the   scope   of   names   apply.      These  conventions  ensure  that     the
resource     identified     is     that     described     in     the   program  containing  the
reference.       (See   Scope   of   Names.)

Unless  otherwise  specified  by  the   rules  for  a   statement,   any  subscripting
is     evaluted    only    once  as  the   first  operation   of  the  execution  of  that
st atane nt.

QUALIFICAT10N

Every   user-defined   nam   explicitly  referenced   in   a  C0B0L     source     program
must   be  uniquely   referenced   because  either:

1.      No  other   name   has   the   identical   spelling   and  hyphenation.

2.      It   is   unique   within   the   context   of     a      REDEFINES      claße.         (See     The
REDEFINES   Clause.)

3.     The   naiT€   exists  within   a   hierarchy   of   nan€s   such     that     reference     to
the     rßme     can   be   made   unique  by   mentioning  one   or   i")re   of   the   higher
level   names   of   the   hierarchy.
These  higher   levels  are    called     qualifiers     and    this     process     that
spcifies  uniqueness   is   called  qulification.     1dentical   user-defined
nanx3s   may   appear   in   a   source   program;   however,   uniqueness     must     then
be  established   through   quBlification   of  each   user-defined   name   expli-
citly  referenced,   except   in   the   case  of   redefinition.     All     available
qualifiers     need     not     be     specified     so     long   as  uniqueness   is  esta-
blished.      Reserved  words   naming   special   registers   require     qualifica-
tion     to     provide     uniqueness     of   reference   whenever   a   source   program
would   result   in   more  than   one  occurrence     of     any     of     these     special
registers.        A     paragraph-mme   or   section-name   appearing   in  a   program
may   not  be   referenced   from   any   other   program.

4. A   program   is   contained   within  a   program   or   contains     another     program
(see   Scope   of   Names).

Regardless  of   the   above,   the   san€   data-name  must   not  be   used   as   the     name
of     an     external     record     and   as   the   name   of   any   other   external   data   item
described   in   any   program  contained   within   or   containing   the   program  which
describes   that  external   cbta   record.     The   sa"3   data~mme  must  not   be   used
as   the   name   of   an   itffl   possessing  the   global   attribute  and  as   the   name   of
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any     other   data   item   described   in   the   program  which   describes   that   global
cbta   item.

The  general  fomats  for  qualification  are:

Fomat  1

data-name-1

co ndi t i or+ name

Fomat  2

pa ragra p h-name

Format   3

LINAGE-COUNTER

Fomat  4

PAGE-COUNTER

L INE-COUN i tt{

Format  5

data-name-3

data-name-2        ...

f i 1 e-na n€

section~name

file-mme

)   t o: ) rep or t-name

data-name-4

r ep or t-name
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The   rules  for   qulification  are   as   follows:

1.     For   each   nonunique   user-defined   nan€   that   is     explicitly     referenced,
uniqmness  must   be  established   through  a   sequence   of   quBlifiers  which
precludes   any  ambiguity   of   reference.

2.     A   rßme   can   be   qualified  even   though   it  does  not   need     qulifications;
if     there     is     more     than     one  combination  of   qualifiers  that  ensures
uniqueness,   then   any   such  set   can   be   used.

3.      IN   and  OF   are   logically  equivalent.

4.      1n   fomat  1,   each   qulifier  must   be   the   rBme  associated  with  a     level
indicator,   the   naiTe   of   a   group   item   to   which   the   item   being   qualified
is   subordinate,   or   the   rßme   of   the   conditional     variable     with     which
the     conditior+name     being     qualified     is   associated.      Qualifiers  are
specified   in   the  order   of   successively  more   inclusive   levels     in     the
hierarchy.

5.      1n   fomat  1,   data-narre-1   or   data-name-2   may  be   a   record-name.

6.      1f  explicitly   referenced,   a   paragraph-mme     must     not     be     duplicated
within     a     section.      When   a   paragraph-name   is   qualified  by  a   section-
name,    the   word   SECT10N   must   not   appear.      A   paragraph-mme   need   not   be
qualified       when     referred     to     from     within     the     same     section.        A
paragraph-mm   or   section-mme   appearing   in     a     program     nüy     not     be
referenced   from   any   other   program.

7,      LINAGE-COUNTER   must   be   qulified  each   time   it   is   referenced      if     more
than     one     file  description  entry   containing  a  LINAGE   clause   has   been
specified   in   the   source   program.

8.      LINE-COUNTER   must   be   qualified   each   time   it   is   referenced   in   the   Pro-
cedure     Division     if  rrDre  than  one   report   descriptian  entry   is   speci-
fied   in   the   source  program.      In   the   Report     Section,      an     unqualified
reference      to   LINE-COUNTER   is   quBlified   implicitly  by   the   "]me   of   the
report  in   whose  report     description     entry     the     reference     is     made.
Whenever      the   LINE-COUNTER   of  a   different   report   is   referenced,   LINE-
COUNTER   must   be   qualified   explicitly  by     the     report-name     associated
with  the   different   report.

9.      PAGE-COUNTER   must   be   qualified   each   time   it   is   referenced   in   the   Pro-
cedure     Division     if  mre  than  one   report   description  entry  is   speci-
fied   in   the   source  program.      1n   the   Report     Section,      an     unqualified
reference     to   the  PAGE-COUNTER   is   qualified   implicitly   by   the   name   of
the   report  in   whose  report  description  entry  the   reference     is     made.
Whenever      the   PAGE-COUNTER   of   a   different   report   is   referenced,   PAGE-
COUNTER   must   be   qualified   explicitly  by     the     report-name     associated
with  the   different   report.
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SUBSCRIPTIN6

Subscripts   are  used   when   reference     is     made     to     an     individual     element
within     a     table     of   like  el.ements   that  have   not   been  assigned   individual
data-nanes.       (See      The   OCCURS   clause.)

Gerbral  For"t

integer-1

da ta -name-2

i n de x-name-1

data-nanB-1

conditior+name-`:

®

Syntax  Rules

1.      The   data  descriptiort-entry   containing   data-name-1      or     the     data-name
associated     with     condition-name-1      must     contain   an   OCCURS   clause   or
must   be   subordinate  to   a   data   description     entry     which     contains     an
OCCURS   clause.

2.      Except   as   defined   in   syntax  rule   4,   when   a   reference     is     made     to     a
table     element,      the     number     of     suDscripts   must   equal   the   number   of
OCCURS   clauses   in   the   description  of   the   table  element     being     refer-
enced.        When   rrore   than  one   subscript   is   required,   the   subscripts  are
written  in   the   order  of   successively  less   inclusive  dimensions  of   the
tabl e.

3.1nck!x-name-1   must   correspond  to     a     data     description     entry     in     the
hierarchy     of   the   table   being   referenced   which   contains   an   lNDEXED   BY
phrase  specifying   that   index-name.

4.      Each  table   elenEnt   reference  must   be     subscripted     except     when     such
reference  appears:

a)       1n   a   USE   FOR   DE"GGING   statement.

b)      As   the   subject   of   a   SEARCH   statement.

c)       1n   a   REDEFINES   clause.

d)       1n   the   KEY   IS   phrase   of   an   OCCURS   clause.

5.      Data-name-2   may   be   qualified   and  must   be   a     nuriieric     elementary      item
representing   an   integer.

6.      1nteger-1   may   be   signed   and,    if   signed,    it   must   be   positive.
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6eneral  Rules

1.      The   value   of   the   subscript   must   be   a   positive     integer.        The     lowest
possible     occurrence     number      represented     by     a   subscript   is   1.      The
first  element  of   any   given   dimension  of   a   table   is   referenced     by     an
occurrence     number      of   1.      Each   successive   element   within   that   dimen-
sion   of   the   table   is   referenced   by   occurrence   numbers   of   2,   3 ,....
The      highest   permissible   occurrence   number   for   any   given   dimension   of
the   table   is   the   maximum   number   of   occurrences   of   the   item   as     speci-
fied   in   the  associated   OCCURS   clause.

2,      The   value   of   the   incbx   referenced   by   index-name-1   corresponds   to     the
occurrence     number      of   an   element   in   the   associated   table.      The   value
of   the   index   is   defined   as   the   occurrence   number   decreased   by   one   and
multiplied  by   the   length   of   the   corresponding   element.

3.      The   value   of   the   index   referenced   by   index-name-1   must   be   initialized
before      it     is   used   as   a   subscript.      An   index   may   be   given   an   initial
value   by   either   a   PERFORM   statement   with   the   VARYING   phrase,    a   SEARCH
statenent     with     the   ALL   phrase,    or   a   SET   staten€nt.      An   index   may   be
modified   only   by   the   PERFORM,    SEARCH   and   SET   statements.

4.      1f   integer-2   or   integer-3   is   specified,   the   value   of   the   subscript   is
determined     by     incrementing     by     the   value   of   integer-2   or   integer-3
(when   the   operator   +   is   used)   or   by     decrementing     by     the      value      of
integer-2     or     integer-3      (when     the     operator     -is   used)   either   the
occurrence   number   represented  by   the   value   of   the   index   referenced  by
index-name-1   or   the   value   of   the   data   itan   referenced   by  data-name-2.

1DENTIFIER

An   identifier  is   a  tem  used  to   reflect  that   a  data-name,   if     not     unique
in     a   program,   must   be   followed  by  a   syntactically   correct   combination   of
qualifiers,   or   subscripts   necessary   for   uniqueness     of     reference.         (See
Scope    of   Names.)

The  general   fom,at  for  identifier   is:

data-name-1

2-18

f i 1 e -m "3

report-mme

[   subscript-1   [subscript-2   [subscript-3]]    ]
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CONDIT10N+IAME

lf  explicitly   referenced,   a   condition-name  must     be     unique     or     be    made
unique  through  qualification  and/or  subscripting  except  when  the  scope  of
names   conventions  by  themselves  ensure     uniqueness     of     reference.        (See
Scope   of   Names.)

1f  qualification   is  used  to  make  a  condition-name  unique,   the     associated
conditional     variable    may  be  used  as  the  first  qualifier.     If  qualifica-
tion  is  used,   the  hierarchy  of    names    associated    with    the     conditional
variable     or     the     conditional     variable     itself  must  be  used  to  make  the
condition-name   unique.

1f  references  to  a  conditional  variable   require     subscripting,     reference
to    any  of  its  condition-names  also   requires  the  same  combination  of  sub-
scripting.

The  format  and   restrictions  on  the  combined  use  of  qualification  and  sub-
scripting    of  condition-names   is  exactly  that  of   'identifier'   except  that
data-name-1   is   replaced  by  condition-name-1.

1n  the  general   formats  of     the     chapters     that     follow,      'condition-name'
refers  to  a  condition-name  qualified  or  subscripted,   as  necessary.

TABLE  "DLIN6

Tables  of  data  are   common  components  of  business     data     processing     prob-
1ems.        Although  the   repeating   items  that  make  up  a  table  could  be  other-
wise  described  by  a  series  of  separate  data  description  entries  all     hav-
ing     the     same     level-number     and  all   subordinate  to  the   same  group   item,
there  are  two  reasons  why  this  approach  is  not  satisfactory.   First,     from
a   documentation   standpoint,   the  underlying  homogeneity  of  the   items  would
not  be  readily  apparent;   and  second,   the  problem  of  making    available     an
individual     element  of  such  a  table  would  be  severe  when  there   is  a  deci-
sion  as  to  which  element   is  to  be  made  available  at  object  time.

Tables   of   data   items   are  def ined   in  C0B0L   by   including   the  OCCURS     clause
in  their  data  description  entries.   This  clause  specifies  that  the  jtem  is
to  be  repeated  as  many  times  as  stated.   The   item   is   considered     to    be    a
table     element    and     its  name  and  description  apply  to  each  repetition  or
occurrence.     Since   each   occurrence   of     a     table     element     does     not     have
assigned     to   it  a  unique  data-name,   reference  to  a  de`sired  occurrence  may
be  made  only  by  specifying  the  data-name  of  the    table     element     toqether
with     the     occurrence   number   of  the  desired  table   eleme7it.   The  occurrence
number   is   known   as   a   siibs.=ript.

The  number  of  occurrences   of  a  table   element  may  be  specified  to  be  fixed
or  variable.
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Table  Definition

To   define   a   one-dimensional   table,   the   programmer   uses   an     OCCURS     clause
as     part     of     the     data     description  of  the  table   element,   but  the  OCCURS
clause  must  not  appear   in  the  description  of  group     items     which     contain
the  table   element.   Example  1   shows  a   one-dimensional   table  defined  by  the
item   TABLE-ELEMENT.

Example   1  :

01       TABLE-1.
02      TABLE-ELEMENT      0CCURS   20   TIMES.

03       DOG    ...
03       FOX    ...

In   example   2,   TABLE-ELEMENT   defines     a     one-dimensional      table,      and     DOG
defines     a     two-dimensional   table,   since  there   is  an  OCCURS   clause   in  the
description   of   the   group   item   (TABLE-ELEMENT)   which   contains   DOG.

Example   2:

02      TABLE-1.
03      TABLE-ELEMENT      0CCURS   20   TIMES.

04      DOG      0CCURS    5   TIMES.
05       EASY    ...

05       FOX    ...

In   both  examples,   the   complete   set   of   occurrences     of     TABLE-ELEMENT     has
been     assigned     the     name  TABLE-1.   However,   it   is   not   necessary   to  give  a
group  name  to  the  table  unless  it  is  desired  to     refer     to    the    complete
table  as  a  group   item.

None   of  the  three  one-dimensional   tables  which  appear     in     the     following
two   examples   has   a   group   name.

Example   3:

01       TABLE.
02       BAKER    ...
02      CHARLIE      0CCURS   20   TIMES    ...
02      D06    ...

Example   4:

01       TABLE.
02       BAKER      0CCURS    20   TIMES    ...
02      CHARLIE    ...
02       DOG       0CCURS    5   TIMES    ...

Defining  a   one-dimensional   table  within  each  occurrence   of  an  element     of
another     one-dimensional     table  gives   rise  to  a  two-dimensional   table.   To
define   a   two-dimensional   table,   then,   an  OCCURS   clause   must  appear   in   the
data     description    of  the  element  of  the  table,   and  in  the  description  of
only  one  group   item  which  contains  that  table  element.   Thus,      in     example
5,   DOG   is  an   element  of  a   two-dimensional   table;   it  occurs  5   times  within
each   element   of   the   item   BAKER  which   itself   occurs   20   times.   BAKER   is     an
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element  of  a   one-dimensioml   table.

Example   5:

02       BAKER       i;.CCURS    20    TIMES     ...

03       CHARLIE    ...
03       DOG       0CCURS    5   TIMES     ...

1n   the   general   case,   to   define  an   n-dimensioml   table,   the   OCCURS     clause
should     appear   in  the   data   description   of  the  element   of   the  table  and   in
the   descriptions  of   (n   -1)   group   itms  which   contain  the   element.

Referertces  to  Table  ltems

Whenever   the   user   references  a  table  element  or   a  condition-narre     associ-
ated     with     a  table   element,   the   reference  must   indicate  which  occurrence
of   the   element   is   intended,    except   in   a   USE   FOR   DE"GGING     statement     and
SEARCH     statement.      For     access   to  a   one-dimensional   table   the   occurrence
number   of   the   desired   element  provides   complete   infomation.      For     tables
of     more     than     one     dirnension,   an   occurrence   number   must   be   supplied   for
each   dimension  of   the   table.   1n   example     5,     then,      a     reference     to     the
fourth   BAKER   or   the   fourth   CHARLIE   would   be   complete,   whereas   a   reference
to   the   foirth   DOG   would   not.      To   reference  DOG,   which   is   an   element   of     a
two-di"3nsional     table,     the   user  must   reference,   for   example,   the   fourth
DOG   in   the   fifth   BAKER.

Subscripting

Occurrence   numbers  are  specified  by  appending   one  or   more     subscripts     to
the   cbta-name.

The   subscript   can   be   represented   either   by  an   integer,   a   data-name     which
references     an     integer   numeric  elementary  item,   or   an   index-name  associ-
ated  with  the  table.   A  data-nane   or   index-name  rrBy  be   followed  by     either
the     operator     +     or     the     operator  -and  an   integer,   which   is   used  as  an
increment  or   decrement,   respectively.   1t   is   permissible   to   mix     integers,
data-names  a"]   index-nams.

The  subscripts,   enclosed   in  parentheses,   are  written  im"3diately     follow-
ing     any     qißlification     for   the   mme   of   the  table   element.   The   number   of
subscripts   in   such  a   reference  must   equal   the   number   of   dimensions   in   the
table     whose     elen€nt     is   being   referenced.   That  is,   there  must   be  a   sub-
script   for  each   OCCURS   clause   in   the   hierarchy   containing     the     data-name
including  the   data-mm3   itself .

When  more  than   one  subscript   is   required,   they  are  written   in     the     order
of     successively  less   inclusive   dimensions   of   the   data   organization.   1f  a
multi-dimensioml   table  is  thought  of  as  a  series   of     nested     tables    and
the  most  inclusive   or   outermost  table   in  the  nest   is  considered  to  be  the
major   table  with  the   innermost  or   least  inclusive  table  being     the     minor
table,     the  subscripts  are  written  frcm  left  to  right   in  the  order  mjor,
intemediate,   and  minor.
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A   reference   to   an   item  must  not   be   subscripted   if   the   item   is  not  a  table
element  or   an   item   or   condition-name   within   a   table  element.

The   lowest   prmissible   occurrence   number   is   1.      The     highest     permissible
occurrence     number      in     any     particular     case     is     the     maximum   number   of
occurrences   of   the   item   as   specified   in   the   OCCURS   clause.

Subscripting  Usiiig  lntegers  or  Data-Naqies

When   an   integer   or   data-n]me   is   used   to   represent  a   subscript,   it   may     be
used     to     reference     itans   within   different  tables.   These  tables  need   not
have   elements   of   the   sam   size.   The   same   integer   or   data-mrne   may     appear
as     the   only  subscript   with   one  item   and  as   one  of   two  or   more  subscripts
with  another   item.

Subscriptirig  Using  lndex-Nales

ln   order  to   facilitate  such   operations  as   table  searching   and    manipulat-
ing   specif ic   items,   a  technique   called   indexing   is   available.   To   use   this
technique,   the   programmer   assigns   one  or     more     index-names     to     an     itan
whose     data   description   entry   contains   an  OCCURS   clause.   An   index  associ-
ated   with  an   index-name   acts  as   a  subscript,   and  its  value   corresponds   to
an  occurrence   number   for   the   item   to  which  the   index-mme   is  associated.

The   lNDEXED   BY   phrase,    by  which   the   index-name   is   identified   and     associ-
ated     with     its  table,    is   an   optional   part   of   the   OCCURS   clauße.   There   is
no   separate  entry  to   describe   the   index  associated  with   index-name     since
its     definition     is   completely  hardware  oriented.   At  object   time   the  con-
tents  of   the   index  correspond  to  an   occurrence  number   for     that     specific
di"3nsion     of     the  table  with  which  the   index   is  associated;   however,   the
manner  of   correspondence   is   detemined  by  the     implementor.      The     initial
value   of   an   index  at   object   time   is   undefined,   and  the   index  must   be   ini-
tialized  before  use.   The   initial  value   of  an   index  is   assigned     with     the
PERFORM     statenent   with   the   VARYING   phrase,    the   SEARCH   statement   with   the
ALL   phrase,    or   the   SET   statement.

The   use   of   an   integer   or   data-name   as   a     subscript     referencing     a     table
element     or     an   item  within  a  table   elernent   does  not   cause   the  alteration
of  any   index  associated  with  that  taDle.

An   index-mme   can   be   ißed   to   reference  only   the     table     to     which     it     is
associated   uirq   the   lNDEXED   BY   phrase.

Data   that   is  arranged   in  the   form  of     a     table     is     often     searched.     The
SEARCH     statanent     provides   facilities  for  producing   serial   and  nonserial
(for   example   binary)   searches.   1t   is   used   to   search  a   table   for     a     table
element    that     satisfies    a  specific   condition  and  to   adjust  the   value   of
the  associated  index  to  indicate  that  table  elen€nt.

Relative   indexing   is   an   additional   option     for     "]king     references     to     a
table     element     or     to   an   item  within  a   table   elemnt.   When   the   name   of  a
table  elanent  is   followed  by  a   subscript   of   the   fom   (index-name   +     or     -
integer),   the   occurrence   number   required   to   complete   the   reference   is   the
sam   as   if   index-name   were     set     up     or     down     by     integer     via     the     SET
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statement     before     the     reference.     The   use   of   relative  indexing  does  not
cause  the   object  program  to  alter   the   value   of   the   index.

The   value   of   an   index   can   be   made   accessible     to     an     object     program     by
storing     the     value   in   an   index   data   item.   Index   data   iterns  are   described
in   the   program  by  a   data   description   entry   containing   a     USAGE     IS     INDEX
clause.     The   index   value   is   moved   to   the   index   data   item  by  the  execution
of   a   SET   statanent.

SUBSCRIPTING   EXAivlpLE

Assuming   the   following   data  definition:

02       XCOUNTER    ...

02       BAKER       OCCURS    20    TIMES        INDEXED    BY    BAKER-1NDEX    ...

03       CHARLIE    ...
03       DOG       0CCURS    5   TIMES    ...

04       EASY    ...

88       MAX   VALUE    IS    ...

04       FOX    ...

05       GEORGE       0CCURS    10    TIMES     ...

06       HARRY    ...

06      JIM    ...

references  to   BAKER   and  CHARLIE   require  only   one   subscript,    references   to
DOG,    EASY,    MAX,    and   FOX   require   two,    and   references    to   GEORGE,    HARRY,    and
JIM  require  three.

To   illustrate  the   requirement  of   order   from   mjor   to   minor,   HARRY   (18,   2,
7)      means      the   HARRY   in   the   seventh   GEORGE,    in   the   second   DOG,    in   the   the
eighteenth   BAKER.

Mixing   integers,   data-naiTes,   and     index-names     is     illustrated     by     HARRY
(BAKER-1NDEX,    4,    XCOUNTER   +   5).
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FILES

A  file  is   a   collection  of   records   which  may  be   placed   into     or     retrieved
from     a     storage   medium.   The   user   not  only   chooses   the   file   organization,
but   also   chooses  the   file  processing   method   and     sequence.      Although     the
file     organization     and     processing     method  are   restricted   for   sequential
media,   no   such   restrictions  exist  for  mass  storage   media.

When   describing   the   capabilities   of   COB0L   programs   to     manipulate     files,
the     following   conventions  are  used.   The   tem   'file-name'   means   the   user-
defined  word   used   in   the  C0B0L   source   program   to   reference  a     file.        The
tems     'file     referenced     by  file-nam'   and   'file'   mean   the  physical   file
regardless   of   the   file-riame   used   in   the  C0B0L   program.   The   term   file.   All
accesses  to  physical   files  occur   through  file  control  blocks.

FILE   ATTRIBUTES

A.file  has   several  attributes  which  apply  to  the   file  at  the  time     it     is
created     and     cannot   be   changed  throughout   the   lifetime   of   the   file.     The
primary  attribute  is   the  organization  of   the   file,     which     describes     its
logical     structure.     There  are  three   organizations:   sequential,   relative,
and  indexed.   Other   fixed   attributes  of   the   file     provided     by     the     C0B0L
program    are     prime  record   key,   altermte   record  keys,   code  set,   the  col-
lating   sequence  of   the   keys  for  indexed   files,   and  the   blocking   factor.

SEQUENTIAL   0R6ANIZAT10N

Sequential   files  are  organized   so  that   each   record,   except  the   last,     has
a     unique     successor     record;   each  record,   except   the   first,   has  a   unique
predecessor   record.   The  successor   relationships   are     established     by     the
order     of     execution     of     WRITE   statements  when   the   file   is   created.   Once
established,   successor   relationships   do   not  change     except     in     the     case
where   records  are   added   to  the  end   of  a   file.

A  sequentially  organized  mass  storage   file  has   the   sarne   logical   structure
as     a     file     on   any   sequential   medium;   however,   a   sequential   mass   storage
file  nuy  be   updated   in   place.   When   this   technique   is     used,      new     records
cannot     be     added     to     the   file   and  each   replaced   record  must   be   the  same
size   as   the   original   record.

There  are  two  types  of   sequential  files;   those  with   fixed-length  records;
those     with   variable-length  records   (   text-files   ).     All   printer-oriented
files  are  text-files.   This   includes:

-        Files   declared   with   LINAGE   pararneters.

-       ReportFiles.

-       Files   to  be   printed  or   edited   in  the   future.

-        Files   assigned   to   WS-PRINTER   (implicit).

-       Files   assigned   to   a  system   printer   (implicit).
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Text-files  may   not  be   updated   in  place.

RELATIVE   0RGANIZAT10N

A  file  with   relative  organization  is   a  mass  storage   file  from     which     any
record     may   be  stored   or   retrieved  by  providing  the   value   of  its   relative
record   number.

Conceptually,   a  file  with  relative  organization  comprises  a  serial  string
of     areas,     each   capable   of   holding  a   logical   record.   Each   of   these  areas
is   dencminated  by  a   relative   record   number.      Each     logical     record     in     a
relative     file   is   identified  by  the  relative   record   number   of   its  storage
area.   For   example,   the   tenth   record   is     the     one    addressed     by     relative
record     number   10  and   is   in   the   tenth  record  area,   whether   or   not   records
have  been  written   in   any   of   the   first  through  the   ninth  record  areas.

1n  order   to   achieve  iTore   efficient  access   to  records   in  a   relative     file,
the     number   of   character   positions   reserved   on   the  medium  to   store  a  par-
ticular   logical   record  may   be   different     frcm     the     number     of     character
positions  in   the   description  of   that   record   in   the   program.

1NDEXED   0R6ANIZAT10N

A   file  with   indexed   organization   is   a   mass   storage   file     from     which     any
record     may     be     accessed     by   giving   the   value   of  a   specified  key   in  that
record.   For   each   key   data   item  defined   for  the     records     of     a     file,     an
index     is     maintained.     Each   such   index   represents   the  set   of   values   from
the   correspondi"g   key   data   item   in   each   record.   Each   index,   therefore,   is
a   mechanism  which   can   provide   access   to   any  record   in   the   file.

Each   indexed   file  has   a   primary   index  which   represents  the     prime     record
key     of     each     record     in     the   file.   Each  record   is   inserted   in  the   file,
changed,   or   deleted   from  the   file  based  solely     upon     the     value     of     its
prime   record   key.   The   prime   record   key   of  each  record   in   the   file  must   be
unique,   and  it   must   not  be   changed  when     updating     a     record.     The     prime
record   key   is   declared   in  the   RECORD   KEY   clause   of   the   file  control  entry
for  the  file.

Alternate  record  keys  provide  altermtive    means     of     retrieval     for     the
records      of      a      file.       Such      keys      are      named   in   the   ALTERNATE   RECORD   KEY
clauses  of   the  file  control  entry.   The  value  of     a     particular    alternate
record     key     in  each   record   need  not   be   unique.   When   these   values   may  not
be   unique,    the   DUPLICATE   phrase   is   specified   in   the   ALTERNATE   RECORD      KEY
claue.

Logical  Recaw-ds

A  logical   record   is   the   unit  of   data  which   is   retrieved     from     or     stored
into     a     file.     The   number   of   records   that   may  exist   in  a   file   is   limited
only  by  the   capacity   of   the   storage   media.   Records   are  fixed   length.

Fixed  length  records  must  contain   the   same   number   of   character     positions
for     all  the   records   in   the   file.   A11   input-output   operations  on  the   file
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can  process  only  this   one  record   size.

The   content   of   the   record  area   does  not   reflect   any  information  that     may
be     added     to     the     record   on   the   physical   storage   medium   (such   as   record
length   headers),   nor   does   the   length   of   the   record   used  by   the  C0B0L   pro-
grammer   reflect  these  additions.

FILE  PROCESSIN6

A  file  can   be   processed  by  perfoming   operations   upon   individual     records
or   upon   the   file   as  a   unit.   Unusual   conditions   that  occur   during   process-
ing   are   communicated   back  to   the   program.

RECORD   OpERATIONS   ACcESS  lmDE

The   ACCESS   MODE   clause   of   the   file   description   entry   specifies  the   manner
in     which     the     object     program     operates   upon   records  within  a   file.   The
access  mode   be   sequential,   randcm,   or   dynamic.

The   organization,   format,   and  contents   of   an  output   report   may   be     speci-
fied   using   the   report  writer   feature.    (See   Report  Writer.)

SeqLiential  Access  Mode

A  file  can  be   accessed   sequentially  irrespective  of     the     file     organiza-
tion.

For   sequential  organization,   the   order  of   sequential  access   is   the     order
in  which  the   records  were  originally  written.

For   relative  organization,   the   order  of   sequential     access     is     ascending
based     on     the     value     of   the   relative   record   numbers.   Only  records   which
currently  exist  in   the   file  are  made   available.   The   START     statement     may
be     iBed   to  establish  a   starting  point   for  a   series   of   subsequent   sequen-
tial  retrievals.

For   indexed   organization,   the   order  of     sequential     access     is     ascending
based     on     the     value     of  the   key   of   reference   according   to  the  collating
sequence   associated  with  the   native  character  set.   Any   of   the   keys     asso-
ciated     with     the     file   nEy  be  established  as   the   key   of   reference   during
the  processing  of   the   file.   The  order  of   retrieval   from  a   set  of     records
which     have     duplicate     key     of   reference   values   is   the  original   order   of
arrival   of   those  records   into  the   set.   The  START   statement  may  be   used   to
establish    a  starting  point  within  an  indexed   file   for  a  series   of   subse-
quent  sequential  retrievals.

Random  Access  Mode

When   a  file  is   accessed   in   randcm  mode,   input-output   statements  are     used
to     access   the   records   in  a   programr"3r-specified  order.   The   random   access
mode   f"ay   only  be   used   with   relative   or   indexed   file  organizations.
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For   a  file  with     relative     organization,     the     programmer     specifies     the
desired     record     by     placing   its   relative   record   number   in  a   relative   key
data   item.   With   the   indexed   organization,   the     programmer     specifies     the
desired   record  by   placing   the   value   of  one   of   its   record   keys   in  a   record
key  or   an   alter"ate  record   key   data   item.

Dynamic  Access  Mode

With   dynamic   access   mode,   the   programmer   may   change   at   will   from     sequen-
tial     accessing     to     random     accessing,   using   appropriate   forms   of   input-
output   statements.   The   dynamic   access  mode   nGy   only  be   used   on   files  with
relative   or   indexed   organizations.

®

Open  Mode

The   open  mode   of   the   file  is   related  to  the  actions  to  be   performed     upon
records     in   the   file.   The   open  modes   and  purposes  are:   input,   to   retrieve
records;   output,   to  place   records   into  a  file;   extend,   to  append     records

::  s::ci:::äti:gt::lgiE!-gtato;::t,ieve  and  update  records.   The  open  mode

When   the   open   mode   is   input,   a   file  may  be   accessed  by     the     READ     state-
n€nt.        The     START     staternent     may     also     be     used   for   files   organized   as
indexed   or   relative  which  are  in   sequential   or   dynamic   access  modes.

When  the   open  nDde   is  output,   the   records  are   placed     into     the     file     by
issuing   WRITE,    GENERATE,    or   TERMINATE   statements.

Only  mass   storage   files   may   be   referenced   in     the     open     1-0     mode.        The
additioml   capabilities  of  mass  storage   devices  permit   updating  in  place,
thus   READ   and   REWRITE   statements   may   always   be   used.      A  mass   storage   file
may     be     updated     in   the   same   manner   as   a   file  on   a   sequential   medium,   by
transcribing  the  entire   file  into  another   file     (perhaps     in    a     separate
area     of     mass     storage)      using   READ  and  WRITE   statements.   However,   it   is
son€times   mre   efficient   to  update  a  mass  storage     file     in     place.     This
mass     storage     file     maintenance     technique   uses  the   REWRITE   statement  to
return  to  their   previous  locations     on     the     storage     medium     only     those
records      which      have     changed.      READ     and  REWRITE   statements   are   the   only
operatiorb  allowed  while  updating   in  place   sequentially  organized     files.
However,     for     indexed     or     relative  organized   files,   the   following  addi-
tional   functions   may   be   applied:   the     START     staternent     may     be     used     in
sequential     or     dynamic     access     mode     to     alter     the     sequence  of  record
retrieval;   the   DELETE   staten€nt   may   be     used     with     any     access     mode     to
remove  a   record   logically   from   a   file;   the  WRITE   statement  may   be   used   in
randcm   or   dynamic   access   mode   to   insert  a   new  record   into   the   file.

File Operaticm

Several  C0B0L  statements  operate  upon   files  as   entities  or   as   collections
of      records.       These      are      the      CLOSE,       DELETE   FILE,    MERGE,    OPEN,    and   SORT
st ateme nts .
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Current  Voluiiie  Pointer

The   current   volume   pointer   is   a   conceptual   entity   used   in     this     document
to     facilitate     exact     specification     of   the   current  physical   volume   of  a
sequential   file.   The   status   of   the   current  volume   pointer   is   affected     by
the   CLOSE,    OPEN,    READ,    and   WRITE   statements.

Sortiq  and Mergiu

Sorting   and  Merging   provide   the   capability   to   order  one  or   more  files     of
records,      or   to   combine   two   or   n®re   identically  ordered   files   of   records,
accordi"]  to  a  set  of   user-specified   keys  contained  within     each     record.
Optiomlly,     each     record  may   be   processed  by   input   or   output  procedures.
This   processing  may  be     applied     before     and/or     after     the     records     are
ordered   by   the   SORT   or   after   the   records   have   been   combined  by   the   MERGE.

:::t::[t  ::drretÄ:  f:L;:sha::,n:o:aE::cE:::e:::e :o:h:#otcar:i ::°::a#:: r:::
storage   are   peculiar   to   the   SORT   or   MERGE     statements.      The     RELEASE     and
RETURN     statements   imply  nothing  with   respect   to  buffer   areas,   blocks,   or
reals.   A  sort  or   merge   file,   then  may  be   considered  as  an     internal     file
which   is   created   (RELEASE   statement)   from   the   input   file,   processed   (SORT
or   MERGE   statement),   and  then   made   available   (RETURN      statement)      to     the
output     file.     The     sort  file  itself   is   referred  and  accessed  only  by  the
SORT   statement.   The  merge   file  itself   is   referred   and     accessed     only     by
the     MERGE     statenent.   A   sort-merge   file   description   can   be  considered   to
be   a  particular  type   of   file  description.

File  Position  lndicator

The  file   position  indicator   is   a  conceptual   entity   used   in  this     document
to     facilitate     exact     specification     of     the     next  record  to  be  accessed
within  a  given  file  during  certain  sequences  of   input-output     operations.
The     setting  of  the   file  position  indicator   is  affected  only  by  the  OPEN,
READ,   and  START   statements.   The   concept   of   a   file  position   indicator     has
no  meaning   for   a   file   opened   in   the  output   or   extend  mode.

Limge  Concepts

The  LINAGE   clause   may   be   used   when   specifying   an   output   report.    1t   facil-
itates   definition  of  a   logical   page,   and  the  positioning  within  that   log-
ical   page   of   top   and  bottom   margins  and  a   footing   area.   Use   of   the  LINAGE
clause     implicitly     defines     an     associated   special   register,   the  LINAGE-
COUNTER,   which   acts   as   a   pointer   to   a   line  within   the   page   body.

Special   Register  LINAGE-COUNTER

The   reserved   word   LINAGE-COUNTER   is   a   nam   for   a   line     counter     generated
by   the   presence   of  a  LINAGE   clause   in   a   file   descripticm   entry.    (   See   The
LINAGE   Clause.)      The   implicit  description   is   that   of   an   unsigned     integer
data      item:       PICTURE   9999   COMP.       LINAGE-COUNTER   may   be    referenced   only   in

2-28 4004290   H

U

u

u



Procedure  Division   statements;   however,     only     the     input-output     control
system   may   change   the   value   of   LINAGE-COUNTER.

r\

®

SHARED   NENORY   AREA

This   feature   is   oriented   toward   saving  memory   space   in   the   object  program
as   it  allows   rTDre  than  one   file   to  share  the  same   file  area   and  altermte
areas,   but   often  gives  other   benef its.

When   the   RECORD   option   of   the   SAME   clause   is   used,    (see   The      SAME      clause
in      the      ENVIRONMENT   DIVISION   chapter)      the   record   area   is   shared   and   the
altermte  areas   for  each   file   reinain   independent.1n   this   case   any   number
of     the     files     sharing     the     sar"3   record  area  may  be   active   at   one  time.
This  factor   can  give   rise   to   an   increase   in   the   speed   of  the  object     pro-
gram.

To   illustrate  this   point,   consider   file  maintenance.      1f     the     programmer
assigns     the     sarm3   record  area   to  both  the  old   and   new   files,   he  not  only
saves  memory   in   the   object  program,   but   because   this   technique   eliminates
a     rnove   of  each  record   from  the   input   to   theoutput  area,   significant   time
savings   result.   An  additional   benefit  of  this   technique   is   that  the     pro-
grammer     need     not     define  the  record   in   detail   as  a   part   of  both  the  old
and  new   files.      Rather,   he   defines  the   record   completely   in   one  case     and
simply     includes     the     level     01   entry   in   the   other.   Because   these   record
areas  are  in   fact  the   sarr€   area,   one  set  of   narTes   suffices  for     all     pro-
cessing   requirements  without   requiring   qualification.

4004290    H                 C0BOL    LANGUAGE    REFERENCE    MANUAL 2-29



EXCEPTI0N   HANDLING

During  the   execution  of   any   input   or   output   operation,   unusual   conditions
may     arise     which     preclude   normal   completion   of   the   operation.   There  are
three  methods   by  which   these  conditions  are  communicated     to     the     object
program;      status   keys,   exception   declaratives,   and   optional   phrases  asso-
ciated  with  the   imperative  statement.

EXCEPT10N   DECLARATIVES

A   USE   AFTER   EXCEPTION   PROCED.URE,    when   one   is    specified   for   the      file,       is
executed  whenever   an   input   or   output  condition  arises  which  results   in   an
unsuc€essful   input-output   operation.   However,   the     exception     declarative
is     not     executed      if     the     condition      is   invalid   key   and   the   INVALID   KEY
phrase   is   specified,    or   if   the   condition   is   at   end  and  the   AT   END     phrase
is   specified.

THE   INVALID   KEY   CONDIT10N

The   invalid  key   condition  can   occur   as   a   result   of     the     execution     of     a
DELETE,    READ,    REWRITE,    START,    or   WRITE   staten€nt.

Scme   of   the   conditions  that  give  rise  to   an     invalid     key     condition     are
when     a      requested   key   does   not   exist   in   the   file   (DELETE,    READ,    or   START
statements),   when  a   key   is   already   in     a     file     and     duplicates     are     not
allowed     (WRITE     statemnt),   and  when   a   key   does   not   exist   in   the   file   or
when   it   was   not  the   last  key   read   (REWRITE   statement).1f   the   invalid   key
condition     occurs     during     the     execution     of     a     statement   for   which  the
lNVALID   KEY   phrases   has   been  specif ied,   the   statement   identified  by     that
lNVALID   KEY   phrase   is   executed.

When   the   invalid  key   condition     occurs,     execution     of     the     input-output
staterrent     which  recognized  the  condition   is  unsuccessful   and  the   file   is
not   affected.       (See   The   DELETE   Statement;    The   READ   Statement;    The   REWRITE
Statement;    The   START   Statement;    and   The   WRITE   Statement.)

1f   the   invalid  key   condition   exists  after  the     execution     of     the     input-
output     operation     specified     in  an   input-output  state"3nt,   the   following
actions  occur   in   the   order   shown:

1.     The   1-0  status   of   the   file  control   block  associated  with     the     state-
ment     is     set     to  a   value   indicating   the   invalid   key  condition.      (See
1-0   Status. )

2.      1f   the   lNVALID   KEY   phrase   is   specified   in   the   input-output   statement,
any      USE      AFTER   STANDARD   EXCEPT10N   procedure   associated   with   the   file
control  block  is   not  executed     and    control     is     transferred     to     the
imperative-statement     specified   in   the   lNVALID   KEY   phrase.      Execution
then   continms   according  to  the   rules  for  each  statement  specified   in
that     imperative-statement.        If  a   procedure   branching   or   conditional
statement  which   caused  explicit  transfer   of   control   is   executed,   con-
trol     is  transferred   in   accordance  with  the   rules   for   that  statement;
otherwise,   upon     completion     of     the     execution     of     the     imperative-
statement   specified   in   the   lNVALID   KEY  phrase,   control   is   transferred
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to  the  end  of  the   input-output  statement.

3.      1f   the   lNVALID   KEY   phrase   is   not  specified   in   the   input-output   state-
ment,       a      USE      AFTER      STANDARD   EXCEPTloN   procedure   must   be   associated
with  the   file  control  block  and  that     procedure     is     executed.        Upon
completion  of  the  execution   of  that  procedure,   control   is  transferred
to  the  end  of  the   input-output  statement.

1f  the  invalid  key  condition  does  not  exist  after   the     execution     of     the
input-output     operation    specified    by    an     input-output     statement,     the
lNVALID   KEY  phrase,    if   specified,    is   ignored   and     the     following     actions
occur   in   the   order   shown:

1.     The   1-0  status   of   the  file  control  block  associated  with     the     state-
ment     is     updated     and,      if     an     exception     condition  which   is  not   an
invalid   key   condition   exists,   any   USE   AFTER   STANDARD      EXCEPT10N      pro-
cedures  associated  with  the   file  control   block   is  executed.      (See   1-0
Status . )

2.     Control   is  then  transferred  to  the  end  of   the   input-output   statement.

THE   AT   END   CONDIT10N

The   AT   END   condition  can   occur   as   a   result   of   the     execution     of     a     READ
statenent   (See   The   READ   Statement).

The  AT   END   condition  occurs   in   a   sequentially  accessed   file  when   no     next
(previous)   logical   record  exists   in  the   file,   when  the   number   of   signifi-
cant  digits  in  the   relative  record  number   is   larger   than  the  size  of     the
relative     key     dta  item,   when  an  optional   file   is  not  present,   or  when  a
READ  statement  is   attempted  and  the  at  end  condition  already     exists.     If
the   at  end  condition  occurs   during  the  execution   of  a  statement   for  which
the  AT   END  phrase  has   been  specified,   the   statement  identified  by  that  AT
END  phrase   is   executed.

THE   FILE   ATTRIBUTE  CONFLICT   CONDIT10N

The   file  attribute  conflict  condition  can  result   from  the  execution  of  an
OPEN     statement.     When   the   file  attribute  conflict  condition  occurs,   exe-
cution  of  the   inputoutput  statement  that    recognized    the    condition     is
unsuccessful   and  the   file  is   not  affected.      (See   The   OPEN   Statement.)

When  the   file  attribute  conflict  condition   is  recognized,     these     actions
take  place   in  the   following  order:

1.     A  value   is   placed   in   the   1-0  status  associated  with  the   file-name     to
indicate  the  file  attribute  conflict  condition.     (See  1-0  Status.)

2.      A   USE   AFTER   EXCEPT10N   procedure,    if   any,   associated     with     the     file-
rBme   is   executed.
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1-0   ST^TUS

The   1-0  status   is   a  two-character   conceptual   entity  whose  value   is   set  to
indicate     the  status   of  an   input-output  operation   during  the  execution   of
a    CLOSE,     DELETE,    DELETE    FILE,    LOCK,     OPEN,     READ,     REWRITE,        START,        UNLOCK,

or  WRITE  staten€nt   and  prior   to  the   execution   of   any   imperative   statement
associated  with  that   input-output   statement  or   prior  to  the  execution     of
any      applicable   USE   AFTER   STANDARD   EXCEPT10N   procedure.       The    value   of   the
1-0   status   is   rnade   available  to   the  C0B0L   program  through  the   use   of     the
FILE   STATUS   clause   in   the   file   control   entry   for   the   file.
A  list  of   1-0  status   values  with  explanatory  texts   is   given     in     Appendix
C.
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LIBRARY   FACILITY

The   Source  Text  Library  Facility   is   provided   by  the  COPY   statement.      This
staten€nt     provides     an  extensive   capability   to   insert  and   replace   source
program  text   as   part  of   the   compilation  of  a   somce  program.

The   effect  of  the  interpretation  of  the  COPY  state"3nt     is     to     generate,
from  a   library  text  available  to  the   compiler  at   compile  time,   text  which
is  treated  by  the   compiler   as   part   of   the   source   program.
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COPY   literal-1

=pseudo-text-1==
1i teral-3
wo r d-1

BY

--pseudo-tex
literal-4
wo r d-2

Syntax  Rules

1.     Literal-1,   literal-2  must   be     a     nor+nmeric     literal     other     than     a
figurative   constant.     Literal-1   may  not   begin   with  the   character   '/'.
Literal-2  must  begin   with  the   character   '/'.1f     literal-2     does     not
begin     with     the   character   '/',   it   is  treated   as  a   local   rüme   for   the
directory  which   contains  a   copy   file  naned   by   literal-1.

2.      The   COPY   stateiT€nt   must   be   preceded   by  a   space   and   terminated   by     the
separator  period.

3.      PseudcLtext-1   must   contain  one  or   more  text   words.

4.      Pseudo-text-2   may  contain   zero,   one,   or   more   text   words.

5.      Character-strings   within   pseudc+text-1   and  pseudc+text-2   may   be     con-
tinued.         (See     Pseudo-Text.)        However,   both   characters   of   a   pseudo-
text   delimiter   must   be   on   the   same   line.

6.      Literals  within  pseudo-text-1   and  pseudo-text-2     imy     not     contain     a
pseudcLtext   delimiter.

7.       Word-1    or   word-2   may   be   any   single   C0B0L   word   except    'COPY'.

8.      A   COPY   state"3nt   may   be   specified   in   the   source      program     anywhere      a
character-string     or     a     separator,     other   than   the   closing   quotation
mark,    may   occur   except   that   a   COPY   statement   must   not   occur   within     a
COPY   statement.

9.      A   text-worci   within   pseudc+text   and  within   library   text   may     be      1      to
322   characters   in   length.

10.   Pseudc+text-1   must   not  consist  entirely   of   a     separator     comma     or     a
separator   semi-colon.
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11.1f   the   word   COPY   appears   in   a   comment-entry   or   in   the   place     where     a
comment-entry  may  appearg   it   is   considered   part   of   the   comment~entry.

6eneral  Rules

1.      The   compilation  of   a   source  program     containing     COPY     statements     is
logically     equivalent     to   processing  all   COPY  statements   prior   to   the
processing   of   the   resulting   source  program.

2.     Literal-1   contains   the   rüme   of   the   copy   file.     Literal-2,   if   present,
contains     the     path     name     of     the     copy     file.        lf   literal-2   is   not
present,   the   current  working  directory   is  assumed.

3.     The   effect  of   processing  a   COPY  statement   is   that     the     library     text
associated     with     literal-1      is   copied  into   the   source   program,   logi-
cally     replacing     the     entire     COPY     statement,      beginning     with     the
reserved     word  COPY   and  ending   with   the  punctuBtion   character   period,
i n cl us i ve .

4.      1f   the   REPLACING  phrase   is   not  specified,   the   library  text   is     copied
unchanged.

If   the  REPLACING  phrase   is   specified,   the   library  text   is   copied     and
each     properly     matched     occurrence     of     pseudo-text-1,      word-1,      and
literal-3  in  the     library     text     is     replaced    by    the     corresponding
pseudo-text-2,   word-2,   or   literal-4.

5.     For   purposes     of     matching,      word-1      and     literal-3     are     treated     as
pseudo-text  containing  only  word-1   or   literal-3,   respectively.

6.      The   comparison   operation  to   determin.e  text   replacement  occurs   in     the
following   manner:

The   leftmost  library  text  word  which   is     not     a     separator     comma     or
separator     semicolon   is   the   first   text  word   ißed   for   comparison.     Any
text  word  or   space  preceding  this   text  word   is   copied   into  the   source
program.        Starting     with     the   first   text  word   for   comparison   and   the
first  pseudor-text-1,   word-1,   or   literal-3  that  was   specified     in     the
REPLACING     phrase,      the   entire   REPLACING  phrase   operand   that   precedes
the   reserved   word   BY   is   compared   to   an   equivalent  number   of     contigu-
ous   library  text  words.

Pseudo+text-1,   word-1,   or   literal-3  match   the   library     text     if,     and
only   if,   the  ordered   sequence   of   text  words   that   forms   pseudo-text-1,
word-1,   or   literal~3     is     equal,     character     for     character,     to     the
ordered     sequence     of     library   text  words.      For  purposes   of  matching,
each   occurrence     of     a     separator,      comma,      semicolon,      or     space     in
pseudo-text-1     or     in     the     library  text   is  considered  to  be  a  single
space.      Each   sequence  of   one  or   more  space  separators     is     considered
to   be  a   single   space.

If   no   match   occurs,   the   com-parison   is   repeated   with   each   next   succes-
sive     pseudo-text-1,      word-1,      or   literal-3,    if   any,    in   the   REPLACING
phrase   until   either   a  match   is   found  or   there  is   no     next     successive
REPLACING   operand.
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When   all   the   REPLACING   phrase   operands      have      been      compared     and      no
match   has   occurred,   the   leftmost  library  text  word   is   copied   into  the
source   program.      The   next   successive   library   text  word   is     then     con-
sidered     as     the   leftmost  library  text  word,   and  the   comparison   c,v`.,le
starts  again  with     the     first     pseudo-text-1,     word-1,     or     literal-3
spec-if ied   in   the   REPLACING   phrase.

Whenever   a  nutch   occurs   between  pseudc+text-1,   word-1,      or     literal-3
and     the     library     text,     the  corresponding   pseudo-text-2,   word-2,   or
literal-4  is   placed   into  the   source  program.     The   library     text     word
immediately     following     the     rightmost   text  word  that  participated   in
the  match   is   then   considered  as   the   leftmost  library  text  word.       The
comparison     cycle     starts  again  with  the   first  pseudo-text-1,   word-1,
or   literal-3   specified   in   the   REPLACING  phrase.

The   comparison  operation  continues  until   the   rightmost   text     word     in
the     library    text     has     either     participated  in  a  match  or  been  cor+
sidered  as  a   leftmost   library  text  word  and  participated     in    a     com-
plete  comparison   cycle.

7.      Ccmment   lines  or   blank   lines  cM=curring   in   the     library     text     and     in
pseudo-text-1     are   ignored  for  purposes   of  matching;   and  the   sequence
of   text  words   in   the   library  text,   if  any,   and     in     pseudc+text-1     is
determined    by  the   rules   for   reference   fomat.      (See  Reference  Fomat
Representation.)     Ccmment  lines  or   blank   lines  appearing     in     pseudc+
text-2     are     copied     into     the     resultant     program  unchanged  whenever
pseudc+text-2   is  placed  into  the  sotrce  program  as  a  result     of     text
replace"3nt.        Comn€nt  lines   or   blank  lines   appearing   in   library  text
are  copied  into  the   resultant  source  program  unchanged  with  the     fol-

::;i:3  :äc#:to:;m:.::m#:: ::n3|::kb!::: :;::.i: :i::::y.i:X:ei:e:::
of   text  words   that  match  pseudo-text-1.

8.     Debugging   lines   are  permitted  within   library     text     and    pseudo-text.
Text     words  within  a   debugging  line  participate   in  the  matching  rules

:s  ±:p:::f:::  d::t::: ;:::ä:_t:xth:f±tg:cad:g:g::::.]£fied3::#:r:n,t::
source  program  after  the   opening  pseudcLtext-delimiter  but  before  the
matching   closing   pseudo-text-ck31imiter.

9.     The   syntactic  correctness  of   the   library  text  cannot  be   independently
determined.     Except   for  COPY  statements,   the  syntactic  correctness   of
the   entire  C0BOL   source  program  cannot  be   detemined   until     all     COPY
statements  have   been   completely  processed.

10.   Each   text  word   copied   from   the   library  but   not  replaced   is   copied     so
as     to  start   in  the  same  area   of  the  line   in  the  resultant  program  as
it   begins  in   the   line  within   the   library.      However,   if     a     text     word
copied     frm     the     library     begins   in  area  A  but   follows   another   text
word,   which   also   begins  in   area  A  of   the   sam   line,   and     if     replace-
ment     of     a     preceding     text     word   in   the   line  by   replacement   text   of
greater   le"3th  occurs,   the   following  text  word  begins  in   area  8  if   it
cannot     begin     in  area  A.     Each   text  word   in  pseudo-text-2   that   is   to
be   placed   into  the   resultant  program  begins  in   the   same   area     of     the
resultant  program   as   it   appears   in  pseudo-text-2.     Each  literal-4  and
word-2   that   is   to  be   placed   into  the   resultant  program  begins  in     the
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sam     area  of   the   resultant  program  as   the   leftmost  library  text  word
that   participated   in   the  match     would     appear     if     it     had     not     been
replacea.

lf  additioml   lines  are  introduced     into     the     source     program    as     a
result     of     a     COPY  statement,   each   text   word   introduced   appears   on  a
debugging   line   if   the   COPY   statement     begins     on     a     debugging      line.
When  a   text  word   specified   in   the   BY  phrase   is   introduced,    it   appears
on   a   debugging   line  if   the   first   library  text  word  being   replaced     is
specified     on     a   debugging   line.      Except   in   the   preceding   cases,   only
those  text   words   which   are  specified   on     debugging     lines     where     the
debugging     line     is  within  pseudo-text-2   appear   on   debugging   lines   in
the   resultant  program.     1f  any     literal     specified     as     literal-4
within     pseudo-text-2     or     library     text   is   of  too  great  length  to
acccmmodated   on   a   single   line  without   continuation  to   another   line
the  resultant  program   and   the   literal   is   not   being   placed   on  a   debug-
ging   line,   additioml   continLBtion   lines  are   introduced   which   contain
the     remainder   of   the   literal.      If   replacenEnt   requires   that  the  con-
tinued   literal   be   continued   on   a  debugging   line,   the     program     is     in
error.

11.   For   purposes  of   compilation,   text   words   after   replacement  are     placed
in     the     source     program  according   to  the   rules   for   reference   format.
(See   Reference   Format  Representation.)      When   copying     text     words     of
pseudo-text-2     into     the     source     program,      additional     spaces   may   be
introduced   only  between  text  words   where  there  already  exists  a   space
(including   the  assumed   space   between   source   lines).

12.1f   additional   lines  are  introduced     into     the     source     program     as     a
result     of     the     processing  of  COPY  state"3nts,   the   indicator  area   of
the   introduced   lines  contains  the   same   character  as   the   line  on   which
the   text   being   replaced   begins   unless   that   line   contains   a   hyphen,   in
which   case  the   introduced   line  contains  a   space.      1n   the   case  where  a
literal   is  continued  onto   an   introduced   line  which   is  not  a   debugging
line,   a   hyphen   is   placed   in   the   indicator   area.
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A   C0BOL   SOURCE   PROGRAM

A  C0B0L   source  program   is  a   syntactically  correct     set     of     C0B0L     state-
me nts .

OR6ANIZAT10N

With   the   exception  of   the  COPY   statment  and  the   end  program  header,      the
statements,     entries,      paragraphs,   and  sections   of   a  C0B0L   source   program
are  grouped   into  fou   divisions  which     are     sequenced     in     the     following
o r de r :

The   ldentification  Division
The   Environment   Division
The   Data   Division
The   Procedure   Division

The   end  of   a  C0B0L   souce  program  is   indicated   either   by  the   end     program
header   or   by   the  end   of   that   program's   Procedure   Division.

STRUCTURE

The   following   gives  the  general   fomat  and  order  of  presentation     of     the
entries   and  statements  which  constitute   a  C0B0L   source   program.

Geinral  For"t

lDENTIFICAT10N-DIVIS10N

[ENVIRONMENT-DIVISION]

[DATA-DIVIS10N]

PROCEDURE-DIVIS10N

[END-PROGRAM-HEADER]
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DIVIS10NS

1DENTIFICATI0N   DIVIS10N

Geipral  Descriptim

The   ldentification   Division  must   be   included   in   every  C0B0L     source     pro-
gram.      This  division   identifies   both  the   source   program  and   the   resultant
output   listing.      1n   addition,   the   user  may   include   the   date     the     program
is     written,      the     date     the     compilation   of   the   source   program   is   accom-
plished  and  such   other   information  as   desired   under   the   paragraphs   in   the
general   format   shown   below.

n

®

r\

Organizatim

Paragraph   headers   identify  the   type   of   information  contained   in   the   para-
graph.        The     rüme     of     the   program  must   be   given   in   the   first   paragraph,
which   is   the   PROGRAM-ID   paragraph.      The   other   paragraphs   are   optional   and
may     be     included     in     this     division     at     the   user's   choice,   in  order   of
presentation  shown  by  the   fomat  below.

Structure

The  following   is  the  general   fomat  of   the   paragraphs   in  the     ldentifica-
tion  Divisiom  and   it   defines   the  order   of   presentation   in   the   source  pro-
gram.

6ernral  Fomüt

lDENTIFICAT10N   DIVIS10N.

P RO G RAM-I D . program-name.

[AUTHOR.       [comment-entry]       ...    ]

[ 1NSTALLAT I0N .

[DATE-WRITTEN.

[DATE-COMP ILED .

[SECURITY.

[comment-entry]      ...    ]

[comment-entry]      ...    ]

[comment-entry]      ...    ]

[comment-entry]      ...    ]
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ENVIRONHENT   DIVISI0N

General  Description

The  Environment   Division   specifies   a   standard  method   of   expressing     those
aspects   of  a  data   processing  problem  that  are   dependent   upon  the  physical
characteristics   of  a  specific  computer.     This   division  allows     specifica-
tion     of     the   configuration   of  the   compiling  computer   and  the  object  com-
puter.     1n  addition,   information   relating  to   input-output     control,     spe-
cial   hardware   characteristics   and  control   techniques   can  be  given.

Organization

Two   sections   make   up  the   Environment   Division:      the   Configuration   Section
and  the   lnput-Output  Section.

The  Conf iguration  Section  deals  with  the  characteristics     of     the     source
computer     and     the     ob].ect     computer.     This   section   is   divided   into  three
paragraphs:      The   SOURCE-COMPUTER   paragraph,   which   describes   the     computer
configuration     on     which     the     source     program     is     compiled;   the   OBJECT-
COMPUTER   paragraph,   which   describes   the   computer   configuration     on     which
the     object     program     produced     by     the     compiler     is     to  be   run;   and  the
SPECIAL-NAMES     paragraph,      which     provides     a     mean      for     specifying     the
currency     sign,     choosing  the   decimal   point,   relating  implementor-name   to
user-specified  mnemonic-names,   relating  alphabet-names  to  character     sets
or  collating  sequences,   and   relating  class-name  to  sets  of  characters.

The  lnpiit-Output   Section   deals  with  the     information     needed     to     control
transmission     and     handling   of   data   between   external   media   and  the   object
program.      This   section   is   divided   into   two   paragraphs:      the     FILE-CONTROL
paragraph     which     names   and  associates   the  files   with.external   media;   and
the   I-0-CONTROL   paragraph   which   defines   special   control   techniques   to     be
used   in  the   object  program.

Structure

The  following  is  the  general   format   of  the  sections  and  paragraphs   in  the
Environment  Division,   and   defines  the  order   of  presentation   in  the   source
Program .
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Gerieral  For"t

ENVIROWIENT    DIVIS10N.

[CONFIGURAT10N    SECT10N.

[SOURCE-COMPUTER.       [source-computer-entry]]

[OBJECT-COMPUTER.       [object-computer-entry]]

[SPECIAL-NAMES.       [special-names-entry]]]

[INPUT-OUTPUT    SECTION.

F ILE -C ONTROL .

[ 1-0-CONTROL .

h

®

n

{file-control-entry}   ..  .

[ inp ut-o utp ut-co ntrol-entry ] ] ]
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DATA   DIVIS10N

Overall  ApprcN)ch

The  Data  Division  describes   the   data  that  the   object  program  is   to  accept
as   input,   to  manipulate,   to  create,   or   to  produce   as  output.

PHYSICAL   AND   L061CAL   ASPECTS   0F   DATA   DESCRIPT10N

Organization

The  Data  Division  is   subdivided     into     sections.        These     are     the     File,
Working-Storage,   Linkage,   Screen   and   Report   Sections.

The  File  Section  defines  the   structure     of     data     files.       Each     file     is
defined     by     a     file   description  entry  and  one   or   rr®re   record   description
entries.     Record   descriptions  are  written  immediately  following  the     file
description  entry.     When  the   file   description   specifies  a   file   to  be  used
as   a  Report  Writer  output   file,   no   record  description  entries  are  permit-
ted     for   that   file.     Report  description  entries   appear   in  a   separate  sec-
tion  of   the   Data  Division,   the  Report  Section.

The  Working-Storage   Section     describes     records     and     noncontiguous     clata
items     which     are     not    part  of   external   data  files  but   are  developed  and
processed  intermlly.      1t  also   describes     cbta     items     whose     values     are
assigned     in   the   source  program  and  do   not  change   during  the   execution  of
the   object  program.

The  Linkage   Section   appears   in   the     called     program     and     describes     data
items     that    are     to  be   referred  to  by  the   calling   program  and  the   called
program.      1ts  structure  is   the   same   as   the  Working-Storage   Section.

The  Screen  Section   describes  the  content  and   fomat   of   screens     that    are
to   be   generated  by  the  Screen  Handling   function.

The  Report  Section   describes  the  content  and   fomat   of   reports     that     are
to  be   generated.

Structure

The   following   gives  the  general   fomat  of   the   sections   in   the  Data     Divi-
sion,   and   defines   the  order   of   their   presentation   in   the   source   program.
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Gemral  Fornt

DATA   DIVIS-10N.

[FILE    SECT10N.

ile-description-entry   [record-descriptior+entry]

ort-merge-fi|e-descripti::;:äfä:scription-entry)

[WORKING-STORAGE    SECT10i`.

eve l -de sc r i pti on-en trh

®

®

cord-de sc r ipt i on-e ntry

[LINKAGE    SECT10N.

]..]

]..]
7-level-descriptiort-entry
e cord-de sc r ip t i orLe ntry

[SCREEN    SECTION.

[screer+element-description-entry]   ..  .]

[REPORT    SECT10N.

[ report-de scr ipti on-e ntry  {repor t-group-de scr ipti on-entry} . .  . ] . . . ]
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PROCEDURE   I)1VIS10N

6ereral  Description

The  Procedure   Division  nuy  contain  declaratives  and     nondeclarative     pro-
cedure s .

DECIARATIVES

Declarative  sections  must  be   grouped  at   the   beginning     of     the     Procedure
Division      preceded     by      the   key   word   DECLARATIVES   and   followed   by   the   key
words    END    DECLARATIVES.

Praw:edures

A  procedure   is   composed   of   a   paragraph,     or     group     of     successive     para-
graphs,     or     a  section,   or  a   group   of   successive  sections  within  the  Pro-
cedure   Division.      1f   one  paragraph  is   in   a   section,   then     all     paragraphs
must  be   in  sections.     A  procedure-na"3   is  a  word   ßed   to   refer   to  a  para-
graph  or   section  in  the  source  program  in  which   it   occurs.        It     consists
of  a   paragraph-m]me   (which   may   be   qualified),    or   a   section-name.

A  section  consists  of   a   section  header  followed  by     zero,      one,      or     more
successive     paragraphs.        A  section  ends   immediately   before   the   next  sec-
tion  or   at   the   end  of   the  Procedure   Division  or,   in   the   declaratives  por-
tion   of   the   Procedure   Division,    at   the   key   words   END   DECLARATIVES.

A  paragraph   consists  of  a   paragraph-name   followed  by  the   separator  period
and  by   zero,   one,   or   iTDre   successive   sentences.      A   paragraph  ends   immedi-
ately  before  the   next  paragraph-name  or   sectiort-name   or   at  the   end  of  the
Procedure  Division  or,   in   the   declaratives  portion   of   the  Procedure  Divi-
sion,    at   the   key   words   END   DECLARATIVES.      A   sentence   consists   of      one.     or
rrore  statements  and   is  terminated  by  the   separator   period.

A  statement  is   a   syntactically  valid  combination     of     words     and     symbols
beginning   with   a   C0B0L   verb.

The  tem   'identifier'   is   defined  as   the  word   or   words   necessary     to     make
unique   reference   to  a   data   item.

Execurtim

Execution  begins  with  the   first     statement     of     the     Procedure     Division,
excluding     declaratives.        Statements     are     then  executed   in   the  order   in
which  they  are  presented   for  compilation,   except  where  the   rules  indicate
sone   other  order.
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PROCEDURE   DIVIS10N   STRUCTURE

Procedure  Division  Header

The   Procedure   Division   is   identified  by  and  must   begin   with   the   following
he a de r :

PROCEDURE    DIVISI0N    [USING    {data-narre-1}    ..  .    ]    .

Procedure  Division  Body

The   body   of   the   Procedure   Division  must   conforrn   to   one   of     the     following
formats:

Format   1

[DECLARATIVES.

{section-name   SECT10N [ segmen t-n unbe r ] .

USE   staten€nt.

[paragraph-name.       [sentence]    ...    ]    ...    }    ...

END    DECLARATIVES.  ]

h

®

n {sectior+name SECT10N [ segmen t-n imbe r ] .

[paragraph-name.       [sentence]    ...    ]    ...    }   ...

Fomat  2

{paragraph-name.       [sentence]    ...   }   ...
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sTATErENTS   AND   sENTENCEs

There  are   four  types  of   statements:     imperative     statements,     conditional
statements,     compiler     directing     statements,     and   delimited  scope   state-
ments.

There   are   three   types  of     sentences:     imperative     sentences,     conditional
sentences,   and  compiler   directing  sentences.

Definition  of  Conditional  Statement

A  conditional   statement   specifies  that   the  truth  value  of  a  condition     is
to     be   determined  and  that  the   subsequent  action   of  the  ob].ect  program   is
dependent   on   this   truth  value.

A  conditional   statement   is   one   of  the   following:

1.       An   EVALUATE,    IF,    SEARCH   or    RETURN    statement.

2.      A   READ   statement   that   specifies   the   AT   END   or   lNVALID   KEY   phrase.

3.      A   WRITE   statement   that      specifies      the      INVALID      KEY     or      END-OF-PAGE
phrase.

4.      A   START,    REWRITE   or   DELETE   statement   that   specifies   the      INVALID      KEY
phrase.

5.       An   arithmetic    statement    (ADD,    COMPUTE,       DIVIDE,       MULTIPLY,       SUBTRACT)
that   specifies   the   ON   SIZE   ERROR   phrase.

6.      A   STRING   or   UNSTRING   that    specifies   the   ON   0VERFLOW   phrase.

7.      A   CALL   statement   that   specifies      the      ON      0VERFLOW      or      ON      EXCEPT10N

phrase.

8.      An   ACCEPT   or   EDIT   statement   that   specifies   the   ON   ESCAPE   or   ON   EXCEP-
TI0N   phrase.

Def inition  of  Conditional  Sentence

A  conditional   sentence   is  a   conditional   statement,   optionally  preceded  by
an   imperative   statement,   terminated  by  the   separator  period.

Definition  of  Compiler  Directing  Statement

A  compiler   directing   statement  consists   of  a   compiler   directing   verb     and
its   operands.      The   compiler   directing   verbs   are   COPY  and   USE.      A   compiler
directing  statement   causes  the  compiler  to  take     specific     action     during
compilation.
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Def inition  of  Copiler  Directing  Sentence

A  compiler   directing  sentence   is  a   single     compiler     directing     statement
terminated  by  the  separator  period.

Definition  of  lfiiperative  Statement

An   imperative   statement  begins   with  an   imperative   verb  and     specifies     an
unconditional     action     to     be     taken  by  the  object  program  or   is  a   condi-
tional   statement  that   is   delimited  by  its   explicit  scope  terminator   (del-
imited     scope     statement).        An     imperative     statement     may     consist  of  a
sequence   of  imperative   statements,   each  possibly  separated   from  the     next
by  a   separator.     The   imperative   verbs  are:

®

®

r\

ACCEPT    (7)
ADD     (1)

CALL     (6)

CANCEL

CLOSE

COMPUTE    (1)

DELETE    (2)
DISPLAY
DIVIDE     (1)
EDIT    (7)
EXIT
GENERATE

1      Without   the
2     Without  the
3     Without   the
4     Withoiit   the
5     Without   the
6     Without  the
7     Without   the

60T0
INITIATE
INSPECT
LOCK

MER6E
MOVE

MULTIPLY    (1)
OPEN

PERFORM

READ    (4)
RELEASE

REWRITE    (2)

SET
SORT

START    (2)
STOP
STRING    (3)
SUBTRACT    (1)

SUPPRESS
TERMINATE

UNLOCK

UNSTRING    (3)
WRITE    (5)

optional   ON   SIZE   ERROR   phrase.
optional   INVALID   KEY   phrase.
optional   ON   0VERFLOW   phrase.
optional   AT   END   phrase   or   lNVALID   KEY   phrase.
optional   lNVALID   KEY   phrase   or   END-OF-PAGE   phrase.
optional   ON   0VERFLOW   or   ON   EXCEPT10N   phrase.
optional   0N   ESCAPE   or   ON   EXCEPTI0N   phrase.

Whenever   'imperative-statement'   appears   in  the  general   format     of     state-
ments,      'imperative-statement'     refers     to     that     sequence   of  consecutive
imperative   statements   that  must  be   ended  by  a   period     or     by     any     phrase
associated  with  a  statement  containing  that   'imperative-statement'.

Def inition  of  lperative  Serrterice

An  imperative   sentence   is     an     imperative     statement     terminated     by     the
separator  period.
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Delimited  Scope  Statements

A  delimited   scope  statement   is  any  statement  which  includes   its     explicit
scope   terminator.      (See     Explicit   and   lmplicit   Scope  Terminators.)

Categories  of  Statements

Arithmetic
ADD

COMPUTE

DIVIDE

Compiler   Directing
COPY

Conditional
ACCEPT    (ON    ESCAPE    or    ON    EXCEPTI0N)
ADD    (ON    SIZE    ERROR)

CALL    (ON    0VERFLOW    or    ON    EXCEPTI0N)
COMPUTE    (ON    SIZE    ERROR)

DELETE     (1NVALID    l{EY)

DIVIDE    (ON    SIZE    ERROR)
EDIT    (ON    ESCAPE    or    ON    EXCEPTI0N)
EVALUATE

IF
MULTIPLY    (ON    SIZE    ERROR)

Data   Movement
ACCEPT    (DATE,DAY,TIME   or    LINE-PARAM)
INSPECT    (CONVERTING   or    REPLACING)
MOVE

Ending
STOP

lnput-Output
ACCEPT   (identifier   or   screen-item)
CLOSE

DELETE
DISPLAY
LOCK

0PEN
READ

lnter-program   Communication
CALL

No   Operation
EXIT

0rdering
MERGE

RELEASE

2-48

INSPECT    (TALLYING)
MULTIPLY
SUBTRACT

USE

READ    (AT    END   or    lNVALID    KEY)
RETURN

REWRITE    (INVALID    KEY)
SEARCH

START    (INVALID    KEY)
STRING     (ON    OVERFLOW)

SUBTRACT    (ON    SIZE    ERROR)

UNSTRING    (ON    0VERFLOW)

WRITE    (INVALID    KEY    or    END-OF-PAGE)

SET    (TO   TRUE)
STRING
UNSTRING

REWRITE
SET    (T0   0N   or   T0   0FF)
START
STOP   (literal)
UNLOCK

WRITE

CANCEL

RETURN

SORT
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Procedure   Branching
CALL

EXIT    PROGRAM

G0TO

h

®

®

MF.RGE     (OUTPUT    PROCEDURE)

PERFORM

SORT    (INPUT   or    OUTPUT   PROCEDURE)

Screen   Handling
ACCEPT    (screen-name   or    FROM    ESCAPE   KEY)
DISPLAY   (screen-name)
EDIT

Report  Writing
GENERATE

INITIATE

Scope   Delimiting
ACCEPT    (END-ACCEPT)
ADD    (END-ADD)

CALL    (END-CALL)
COMPUTE     (END-COMPUTE)

DELETE     (END-DELETE)

DIVIDE    (END-DIVIDE)
EDIT    (END-EDIT)
EVALUATE     (END-EVALUATE)

1F    (END-IF)
MULTIPLY    (END-MULTIPLY)
PERFORM    (END-PERFORM)

Table   Llandling
SEARCLl

SUPPRESS
TERMINATE

READ     (END-READ)

RETURN     (END-RETURN)

REWRITE    (END-REWRITE)

SEARCH    (END-SEARCH)

START    (END-START)
STRING    (END-STRING)

SUBTRACT    (END-SUBTRACT)

UNSTRING    (END-UNSTRING)

WRITE    (END-WRITE)

SET    (TO,    UP    BY,    or    DOWN    BY)

IF   is  a   verb  in  the  C0B0L   sense;   it   is   recognized  that   it   is   not     a     verb
in   English.

Specific  Statement  Formats

The  specific   statement   formats,   together  with  a     detailed     discussion     of
the     restrictions     and  limitations  associated  with  each,   appear   in  alpha-
betic   sequence   in   the  appropriate   chapter   of  this  document.

Scope  of  Statemerrts

Scope  terminators  delimit  the  scope  of  certain  Procedure  Division     state-
ments.        Statements     which     include     their   explicit   scope   terminators   are
termed   delimited   scope   statements.      (See       Explicit     and     lmplicit     Scope
Terminators.)        The   scope   of   statements  which  are   contained  within   state-
ments   (nested)   may  also   be   implicitly  terminated.

When   statements  are   nested  within   other   statements,     a     separator     period
which     terminates     the     sentence     also     implicitly     terminates  all   nested
statements.

Whenever   any  statement   is   contained   within   another     stateiTient,     the     next
phrase   of  the  containing   statement  following  the  contained  statement  ter-
mimtes   the  scope  of  any  unterminated  contained   statement.
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When  a  delimited   scope   statement   is   nested   within   another   delimited   scope
statement     with     the   same   verb,   each   explicit   scope   terminator   terminates
the  statement  begun   by  the  most   recently  preceding,   and  as  yet     unpaired,
occurrence   of  that   verb`.

EXPIICIT  AND   IMPLICIT   SPECIFICAT10NS

There  are  four  types  of  explicit  and  implicit  specifications     that     occur
in   C0B0L   source   programs:

-       Explicit   and   implicit  Procedure   Division   references

-       Explicit   and  implicit  transfers   of  control

-Explicit  and  implicit  attributes

-       Explicit   and   implicit   scope  terminators.

Explicit  and  lmplicit  Procedure  Division  References

A  C0B0l_   source   program   can   reference     data     items     either     explicitly     or
implicitly     in     Procedure     Division     statements.        An     explicit   reference
occurs  when   the   name   of  the   referenced   item   is     written     in     a     Procedure
Division   statement   or   when   the   name  of  the   referenced   item   is   copied   into
the   Procedure   Division   by  the   processing   of   a   COPY   statement.      An     impli-
cit     reference   occurs   when   the   item   is   referenced`by  a   Procedure   Division
statement  without  the   name   of  the   referenced   item  being     written     in     the
source     statement.        An   implicit   reference   also   occurs,   during  the   execu-
tion   of   a   PERFORM   statement,   when   the   index   or   data      item     referenced     by
the      index-name      or      identifier      specified   in   the   VARYING,   AFTER   or   UNTIL
phrase   is   initialized,   modified,   or   evaluated  by     the     control     mechanism
associated     with     that     PERFORM     statement.        Such     an   implicit   reference
occurs   if  and  only  if  the  data   item  contributes  to  the  execution     of    the
statement.

Explicit  and  lmplicit  Transfers  of  Control

The   mechanism  that   controls   program  f low  transfers   control   f rom   statement
to     statement     in     the     sequence   in  which  they  were   written   in  the   source
program   unless   an  ey`plicit   transfer   of  control   overrides  this   sequence   or
there     is     no     next     executable  statement  to  which  control   can  be  passed.
The  transfer   of  control   f rom   statement  to   statement     occurs     without     the
writing  of  an   explicit   Procedure  Division   statement,   and  therefore,   is  an
implicit  transfer   of  control.

C0B0L   provides   both   explicit   and   implicit  means   of   altering  the     implicit
control   transfer  mechanism.

1n  addition   to  the     implicit     transfer     of     control     between     consecutive
statements,   implicit  transfer   of  control   also  occurs  when  the  normal   f low
is  altered   without   the  execution     of     a     procedure     branching     statement.
C0B0L     provides     the   following  types   of  implicit   control   f low  alterations
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which  overricb  the   statement-to-statement  transfers   of  control:

1.      1f  a   paragraph   is   being     executed     under     control      of     another     C0B0L
statement      (for      example,    PERFORM,    USE,    SORT   and   MERGE)    and   the   para-

graph  is  the  last  paragraph  in  the  range  of     tlie     controlling    state-
ment,   then   an   implied  transfer   of  control   occurs  f rom  the   last   state-
ment   in   the  paragraph  to  the  control   mechanism  of  the     last     executed
controlling     statement.        Further,     if     a   paragraph   is  being  executed
unc!er   the   control   of   a   PERFORM   statement   which   causes   iterative
cution   anc!  that   paragraph   is   the   first  paragraph   in  the   range  of
PERFORM   statement,   an   implicit   transfer   of   control   occurs   between
control     mechanism     associated     with     that     PERFORM   statement   and
first   statement   in  that  paragraph  for   each   iterative   execution  of
paragraph.

®

®

®

2.      When   a   SORT   or   MERGE   statement   is   executed,   an   implicit     transfer     of
control   occurs  to   any  associated   input   or   output  procedures.

3.      When   any  C0BOL   statement   is   executed   which   results   in     the     execution
of    a     declarative     section,     an     implicit  transfer  of  control   to  the
declarative   section  occurs.     Note   that   another   implicit     transfer     of
control     occurs    after     execution     of    the     declarative     section,     as
described   in   rule  1   above.

An  explicit  transfer  of  control   consists   of  an   alteration  of  the  implicit
control     transfer     mechanism  by  the   execution   of  a   procedure  branching   or
conditional   statement.      (See     Categories     of     Statements.)        An     explicit
transfer     of     control     can  be   caused  only  by  the   execution   of  a   procedure
branching  or   conditional   statement.     The     procedure     branching     statement
EXIT   PROGRAM   causes   an   explicit   transfer   of   control   when   the   statement   is
executed   in   a   called   program.

In   this   document,   the  term   'next  executable  statement'   is   used     to     refer
to     the   next  C0B0L   statement  to  which  control   is   transferred  according  to
the   rules   above   and   the   rules   associated   with   each   language  element.

There   is   no  next   executable   statement   following:

1.     The   last   statement   in   a  declarative   section     when     the     paragraph     in
which     it     appears     is     not     being  executed   under   the   control   of   some
other   C0B0L   statement.

2.     The   last   statement   in  a     program     when     the     paragraph     in     which     it
appears     is     not  being   executed   under   the   control   of   some   other   C0B0L
statement .

3.      A   STOP   RUN   statement   or   EXIT   PROGRAM   statement   that   transfers   control
outside   the   C0B0L   program.

4.      The   end   program   header.

When  there   is   no  next  executable  statement   and  control   is   not  transferred
outside     the     C0B0L     program,     the     program     f low   of   control   is   uncbf ined
unless   the  program   is   under   control   of  a   CALL   statement,   in   which  case   an
implicit   EXIT   PROGRAM   statement   is   executed.
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Explicit  and  lEplicit  Attribtites

Attributes   rmy  be   implicitly     or     explicitly     specified.       Any    attribute
which     has   been   explicitly  specified   is   called   an   explicit   attribute.     1f
an  attribute   has  not  been  specified  explicitly,   then  the  attribute    takes
on     the   default   specification.     Such  an   attribute   is   known  as   an  implicit
attribute.

For   example,   the  usage  of  a   data   item  need   not     be     specified,      in     which
case   a   data   item's   usage   is   DISPI_AY.

Explicit  and  lmplicit  SCOPE  Termirntors

Scope   terminators  serve  to   delimit  the   scope   of   certain     Procedure     Divi-
sion     statements.        Scope     terminators     are     of     two  types:     explicit  and
implicit.

The  explicit   scope  terminators  are   the  following:

END-ACCEPT
END-ADD

END-CALL
END-COMPUTE
END-DELETE
END-DIVIDE
END-EDIT

END-EVALUATE

END-1F
END-MULTIPLY

END-PERFORM
END-READ

END-RETURN

END-REWRITE

END-SEARCH

END-START
END-STRING
END-SUBTRACT
END-UNSTRING

END-WRITE

The  implicit   scope  terminators  are   the  following:

-       At  the  end   of  any  sentence,   the   separator  period  which  terminates  the
scope  of  all   previous  statements   not  yet  terminated.

-       Within   any  stateiTient   containing   another   statement,   the  next  phrase  of
the  containing  statement  following  the  contained   statement  termimtes
the   scope   of   any   unterminated   contained   statement.     Examples   of     such
phrases   are   ELSE,    WHEN,    etc.

EXTEf"AL   SWITCH

External   switches   provide   communication   between   the   running   C0BOL   program
and     the     workstation     and/or     other   C0B0L   programs.   The   operating   system
provides   16   switches   unique   for   each  workstation.   1n     other     words,     this
facility  cannot  be   used  to  communicate  with  other  workstation   or  programs
not  associated   with  that   workstation.   These   switches  nuy  be  turned   on  and
off     and     tested     in  the  C0B0L   program   or   in  the   environment   in  which  the
C0B0L   program   is   running.
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REFERENCE   FORMAT

®

®

®

6ENERAL   DESCRIPT10N

The   reference   fomat,   which   provides  a     standard     method     for     describing
C0B0L     source   programs,    is   described   in  terms   of   character   positions   in  a
line   on   an   input-output   medium.      Within   these  definitions,   the  C0B0L   com-
piler   accepts   source   programs  written   in   reference   fomat   and  produces   an
output   listing  of   the   source  program  input   in   reference  format.

The   rules   for   spacing   given   in   the  discussion     of     the     reference     format
take  precedence  over  all  other   rules  for  spacing.

The   divisions   of   a   COB0L   source   program  must   be   ordered   as      follows:      the
ldentification    Division,     then     the     Enviroment  Division,   then  the  Data
Division,   then   the   Procedure   Division.      Each     division     must     be     written
accordirq  to  the   rules  for  the   reference  fomat.

REFERENCE   FORNAT   REPRESENTATION

The   reference  fomat  for  a   line  is   represented  as   follows:

largin                               Margil       r'largin            Margil
LCAB

1 2 3 4 5 6 7 8 9 10 11 12 13

Seq uen ceN umber Are a

V

Area A Area 8

1ndicator   Area

Margin  L   is   immediately  to  the   left   of  the   leftmost  character  position  of
a   line.

Margin  C   is   between  the  6th  and  7th  character  positions  of   a   line.

Margin  A   is   between   the  7th  and  sth   character   positions   of  a   line.

Margin   8   is   between  the  11th  and  12th   character  positions  of   a   line.

Margin  R   is   immediately  to  the   right   of   the   rightmost   character     position
of  a   line.

The   sequence   number   area   occupies  six   character   positions   (1-6),      and     is
between  margin   L   and  margin   C.
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The  indicator  area   is  the  7th  character  position  of  a   line.

Area  A  occupies   character  positions  8,   9,10,   and  11,   and   is  between  mar-
gin   A  and   margin   8.

Area  8  occupies  a   finite  number   of  character  positions:   it  begins   immedi-
ately    to  the  right  of  margin  8  and  terminates  immediately  to  the  left  of
margin   R.

Sequence  Nuibers

A  sequence   number,   consisting  of  six  digits   in  the  sequence  area,   may     be
used  to  label   a  source  program  line.

Continuation  of  Lines

Any  sentence,   entry,   phrase,   or  clause  may  be  continued  by  starting     sub-
sequent     line(s)     in     area  8.     These  subsequent  lines  are  called  the  con-
tinuation  line(s).     The  line  being    continued     is     called    the     continued
line.        Any     word,      literal     or  PICTURE   character-string  may  be  broken   in
such  a  way  that  part  of  it  appears  on  a  continuation  line.

A  hyphen  in  the  indicator  area  of  a   line  indicates  that    the    first    non-
blank    character     in    area     8  of  the  current  line  is  the  successor  of  the
last  non-blank  character  of  the     preceding     line,     excluding     intervening
comment   lines   or  blank   lines,   without  any   intervening  space.     However,   if
the  continued  line  contains  a   nonnumeric  literal   without     closing     quota-
tion    mark,     the     first     nonblank  character   in  area  8  of  the  continuation
line  must  be  a   quotation  mark,   and  the  continuation  starts  with  the  char-
acter     immediately    after     that  quotation  mark.     All   spaces  at  the  end  of
the  continued  line  are  considered  part  of  the   literal.     Area  A  of  a     con-
tinuation     line     must     be  blank.   Note  that   if  the  nonnumeric  literal   is  a
hexadecimal   1iteral   represented  by  format  2     (see     Nonnumeric     Literals),
spaces  at  the  end  of  the  continued  line  are   illegal.

If  there   is  no  hyphen   in  the  indicator  area  of  a   line,   it   is  assumed  that
the  first  nonblank  character  in  the  line  is  preceded  by  a  space.

Both  characters   composing  the   separator   '=='   must  be   on  the   same   line.

Blank  Lines

is  one  that   is  blank  from  margin  C  to  margin     R,     inclusive.
can  appear   anywhere   in   the   source   program.    (See  above.)

C"mment  Lines

A  comment  line   is  any  line  with  an  asterisk  or     slant     in     the     indicator
area   of  the   line.     A  comment   line  can  appear   as   any   line   in  a   source  pro-
gram  after  the   ldentification  Division  header  and  as  any  line   in     library
text.       Any     combination     of  the  characters   from  the  computer's  character
set  may  be   included   in  area  A  and  area   8  of  that  line.     The     asterisk     or
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slant     and     the     characters     in  area  A  and  area   8  will   be  produced  on  the
listing  but  serve  as  documentation  only  and  will   not  be  checked  syntacti-
cally.       The     slant     in     the  indicator  area  causes  page  e].ection  prior  to
printing  the  comment   line   in  the   listing  of  the  source  program;   an  aster-
isk    in  the  indicator  area  causes  printing  of  the  line  at  the  next  avail-
able  line  position  in  the  listing.

Pseudo-Text

The  character-strings  and  separators  comprising  pseudo-text  may  start     in
either  area  A  or  area  8.     1f ,   however,   there   is  a   hyphen   in  the   indicator
area   of  a   line  which  follows  the  opening  pseudo-text  delimiter,   area  A  of
the     line     must     be  blank;   and  the  normal   rules  for  continuation  of  lines
apply  to  the   formation  of  text-word.      (See     Continuation  of  Lines.)

DIVIS10N,   SECTION,   PARA6RAPIJ  FORMATS

Division  Header

The  division   header  must  start   in  area  A.

Section  Header

The  section   header  must  start  in  area  A.

A  section  consists  of  zero,   one,   or  more  paragraphs     in     the     Environment
Division     or  Procedure  Division  or  zero,   one,   or  more  entries   in  the  Data
Division.

Paragraph  lJeader,  Paragraph-Nane,  and  Paragraph

A  paragraph  consists  of  a  paragraph-name  followed  by  the  separator  period
and     by     zero,     one,   or  more   sentences,   or  a   paragraph   header   followed  by
one  or  more  entries.

The  paragraph  header   or  paragraph-name  starts   in  area  A  of  any  line     fol-
1owing  the  first  line  of  a  division  or  a  section.

The  first  sentence  or  entry  in  a  paragraph  begins  either  on  the  same  line
as     the     paragraph  header  or  paragraph-name  or   in  area  8  of  the   next  non-
blank  line  that  is  not  a  comment  line.     Successive  sentences     or     entries
either    begin     in     area     8    of  the  same   line  as  the  preceding  sentence  or
entry  or  in  area   8  of  the  next  nonblank  line  that  is  not  a  comment  line.

When  the  sentences   or   entrie.e,  of  a  paragraph   require  more  than     one     line
they    may     be  continued  on  a  subsequent   line  or   lines.      (See  Continuation
of  Lines.)
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l}ATA   DIVIS10N   ENTRIES

Each   Data  Division  entry  begins  with  a   level   indicator  or   a   level-number,
followed     by     a     space,      followed     by     its  associated   rüme   (except   in   the
Report  section),      followed     by     a     sequence     of     independent     descriptive
clauses     describing     the   item.     The   last   clause   is   always  terminated  by  a
separator  period.

There  are  two  types   of   such   entries:   those  which   begin   with  a   level   indi-
cator   and   those   which   begin   with  a   level-number.

1n   the   Data  Division,   a   level   indicator   is   any   of   the   following:   FD,      SD,
RD.

1n  those  entries  that  begin  with  a   level   indicator,   the     level     indicator
begins     in     area     A     followed     by  a   space   and   followed   in  area   8  with  its
associated  narre   and  appropriate  descriptive   information.

Those  entries   that  begin  with  level-numbers  are   called     data     description
entries.

A   level-number   has   a   value   taken   from   the   set  of   values  01,   02 ,...,      49,
66,      77,      88.        Level-numbers   in   the   range   01,   02 ,...,   09   may   be   written
either   as   a  single  digit  or  as  a  zero  followed  by    a     significant    digit.
At     least     one   space  must   separate  a   level-number   from  the  word   following
the   level-number.

1n   those  data   description  entries  that   begin   with  a     level-number     01      or
77,   the   level-number   begins   in   area   A   followed  by  a   space   and   followed   in

ä:::r:ptp(e  i::or:::::::ted    record-name    or     item-nam    and    appropriate

Data  description  entries     may     be     indented.        Any     indentation     is     with
respect     to     margin     A.        Each     new     data   descripticm   entry   may   begin   any
number   of  positions  to   the   right  of  margin     A,     except     data     description
entries     that   begin   with  level-number   01   or   77   must   begin   in   area   A.      The
extent  of   incbntation  is   determined   only  by  the     width     of     the     physical
medium.        The     entries   on   the  output   listing   rreed   be   indented  only   if   the
input   is   indented.      1ndentation     does     not    affect    the     magnitude     of     a
leve l-numbe r .

DECLARATIVES

The   key   word   DECLARATIVES   and   the   pair   of   key   words   END   DECLARATIVES   that

precede     and     follow,     respectively,   the   declaratives  portion   of  the  Pro-
cedure   Division  must   appear  on   a   line  by  itself .      Each  must  begin   in  area
A  and   be   followed  by   the   separator   period.

2-56 4004290   H

U

u

U



END   PROGRAM   HEADER

The   end  program   header   must   start   in   area   A.

EXAMPLE   PROGRAM

The   example   shows   the   form   of   a   C0B0L     program,      the     definiton     of     data
items  and  the   coding  of  statements.

The  program  contains  a   declarative  section,   a     subroutine     call     and     the
lnput     Output     statements     referring     to     an     indexed   file   named  WAGEFILE
assumed  to  exist  in  the  present  working  directory.     The   subroutine   shares
part  of  the   data   area   by  the   use  of  the  USIN6  clause.

Format   Reference   Line.
L-----CA---B------------------------------------------------------------Rn

®

®

IDENTIFICAT10N   DIVIS10N.
P R OGRAM-1D .

AUTHOR .

DATE-WR ITTEN .
*

ENVIRONMENT    DIVIsloN.
CONFIGURAT10N    SECTI0N.
SOURCE-COMPUTER .

OBJECT-COMPUTER .
*

EZEXMPLE.

ANON .

M-40 .
M-40 .

1NPUT-OUTPUT    SECT10N.

F ILE-CONTROL .
*
*  The   file   organization  and  access  method   is   specified,   the   C0B0L
*   file   name   PERSDATA   is   associated   to   the   file   WAGEFILE.
*

SELECT          PERSDATA          ASSIGN    TO       "WAGEFILE"

ORGANIZAT10N    IS        INDEXED              ACCESS    MODE    IS       RANDOM

RECORD    KEY    IS           RECNUMBER

ALTERNATE    KEY    IS          NAME          WITH          DUPLICATES

FILE    STATUS    IS    PERSDATA-STAT.
*

DATA    DIVIS10N.

FILE    SECT10N.
*
*  The   files   record  structure   is  described.
*

FD          PERSDATA
RECORD    CONTAINS    128    CHARACTERS       LABEL    RECORD    IS    STANDARD.

*
01        PERSDAT.

02       RECNUMBER

02       NAME

02       ADDRESS
02      DIVI

*

PICTURE          X(4).

PICTURE          X(!20).

PICTURE          X(30).
PICTURE          9(i4).
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*  The   following  part   of  the   record  area   is  word  aligned  and   is
*  shared  with   the   subroutine   by   use   of   the   USING   clause.
*

02       TAXDATA.
03       RATE
03       HOURS

03      TAXID
03       WAGE

PICTURE          S9(7)        COMP.

PICTURE          S9(5)       COMP.

PICTURE             9(3).
PICTURE          S9  (12).

*
*  Redefinition  makes  the  area   an  elementary   item   for   the   Call
*

02       TAXDATAR       REDEFINES       TAXDATA       PIC    X(22).
*

WORKING-STORAGE    SECTI0N.
*  The   constants  and
*

01          PERSDATA-STAT
*

01            ANSWER

88         YES
88YE
88Y

*

data   items   used  are  specified.

PICTURE              X(2).

PICTURE             X(3).

VALUE                  "YES.`.

VALUE                 "YE".

VALUE                 "Y".

PROCEDURE    DIVISI0N.
*

DECLARATIVES.
*  The   error   routine   entered  when  an   invalid   key   is   encountered
*  on  execution   of   the   REWRITE   statement.
*

BADKEY   SECTI0N.

USE    AFTER    EXCEPTI0N    PROCEDURE    0N    1-0.
WRONGKEY.

DISPLAY       "1/0   ERROR      -       STATUS   =   "       PERSDATA-STAT       "      FOR    RECO
•RD    -               NAME

STOP    RUN.

END    DECLARATIVES.
*

PROCONE    SECT10N.
*     Open  the   file  and  check  the  status.
*

LABL1  .

OPEN       1-0       PERSDATA.

IF    PERSDATA-STAT   NOT   EQUAL    T0   ZER0
DISPLAY   "OPEN    ERROR   -"   PERSDATA-STAT    "ON    FILE    PERSDATA"
G0   T0   FINITO.

*
PROCTW0    SECTION.

*   Input   a   key  value   and   READ   the   record   locking   it.
*

LABL2 .
DISPLAY       "ENTER    NUMBER".
ACCEPT       RECNUMBER.

READ       PERSDATA       WITH    LOCK       KEY    IS        RECNUMBER

INVALID    KEY       DISPLAY    "INVALID    KEY   PLEASE    RE-"       G0   T0    PROCTWO.

DISPLAY    "ENTER    NUMBER    OF    HOURS   ..

ACCEPT       HOURS.
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®

*   CALL   a   subroutine   passing   some   parameters.
*

CALL    "TAXCALC"      USING       TAXDATAR.
*
*  Rewrite  the   data   to  the   file   if   invalid   key  occurs   then   the   USE
*  routine  will   be  executed.
*

REWRITE       PERSDAT.

DISPLAY       NAME       "UPDATED..
*

PROCTHREE    SECTI0N.
*  Ask  the   use   for   his   requirements   and   check  answer.
*

LABL3 .

DISPLAY       "D0    YOU   WISH   T0    CONTINUE"

ACCEPT       ANSWER.

1F       YES       GO   T0          PROCTW0

ELSE       GO    T0          PROGEND.
*

PROGEND.
*  Close  the  file   implicitly  releasing  all   records.
*

CLOSE       PERSDATA.

of   program   execution.

FINITO.
STOP    RUN.

Format   Reference   Line
L-----CA---B-----------------------------------.-------------------------R

IDENTIFICAT10N   DIVIS10N.
PROGRAM-1D.                                          TAXCALC.

*
DATA   DIVIS10N.
WORKING-STORAGE    SECTION.

*
*  The  data   internal   to  the  subroutine.
*

01     TAXING

88      TAX1
88      TAX2
88      TAX3

*
01        TAXRATE.

02       TAXR1
02      TAXR2
02       TAXR3
02      TAXFIL
02       TAXCOMP

PICTURE          9\3).
VALUE          250.

VALUE          350.
VALUE          450.

PICTURE       S9(4)       VALUE       2500.
PICTURE       S9(4)       VALUE       2000.
PICTURE       S9(4)       VALUE       1500.
PICTURE       S9(12)       COMP.

PICTURE       S9(4)          COMP.
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*
LINKAGE    SECTION.

*
*     The   Common   data   area   shared   by   use   of   the   USING   clause.
*

01        TDATA.

02       RATE
02       HOURS
02       TAXNR
02       PAY

*

PICTURE
PICTURE
PICTURE
PICTURE

S9(`7)           COMP.

S9(5)          COMP.
9(3) .

S9(`12)           COMP.

PROCEDURE    DIVIS10N    USING   TDATA.

TPO.

MOVE       TAXNR       T0       TAXING.
*

IF       TAXI        MOVE       TAXRI        T0       TAXCOMP
PERFORM       PAYCOMP       G0    T0       SUBEX.

*
IF       TAX2       MOVE       TAXR2       T0       TAXCOMP

PERFORM       PAYCOMP       GO    T0       SUBEX.
*

IF       TAX3       MOVE       TAXR3       T0       TAXCOMP
PERFORM       PAYCOMP       G0    T0       SUBEX.

*
DISPLAY       ''-**-   TAXID      NUMBER    IN    ERROR      **      TAXCALC    PROGRAM    RU

•N    ENDED     .

STOP    RUN.
*

PAYCOMP .
*
*  The   Pay  and  Tax  amount   are   calculated.
*

COMPUTE        PAY       ROUNDED    =    HOURS    *    RATE

0N       SIZE       ERROR       DISPLAY    "OVERFLOW    IGNORED    .
*

COMPUTE       TAXFIL       ROUNDED    =   PAY   *   TAXCOMP    /    10000

0N       SIZE       ERROR       DISPLAY    "OVERFLOW    IGNORED    .
SUBTRACT       TAXFIL       FROM       PAY.

*
SUBEX.

*
*  Return  to  the  calling  program.
*

EXIT    PROGRAM.

Inform  the   compiler   that  the   nested  program
compilation   is   complete

END    PROGRAM    TAXCALC.

END    PROGRAM    EZEXMPLE.
*

L-----CA---B--------------------------------------------------------_---R
Format   reference   line.
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3.       IDENTIFICATION   AND   ENVIRONMENT   DIVISI0NS

IDENTIFICAT10N   DIVIS10N

n

®

GENERAL   I)ESCRIPTloN

The   ldentification   Division  identifies  the   program.        The     ldentification
Division      is      required     in   a  C0B0L   source   program.      1n   addition,   the   user
may  include   the   date  the   program  is   written  and  such   other   information  as
desired  under   the   paragraphs   in  the   general   fomat  shown  below.

Organization

Paragraph  headers  identify  the  type   of   infomation  contained   in   the  para-
graph.        The     name     of     the   program  must   be   given   in   the   first   paragraph,
which   is   the   PROGRAM-1D   paragraph.      The   other   paragraphs   are   optional   and
may     be     included     in   this   division   at   the   user's   choice,   in   the   order   of
presentation  shown  by  the   general   fomat  below.

Structure

The  following   is  the  general   fomat  of   the  paragraphs   in   the     ldentifica-
tion  Division  and   it   defines  the  order   of   presentation   in  the   source   pro-
gram.   The   PROGRAivl-1D   paragraph   and   the   DATEJCOMPILED   paragraph   are   on   the
following   pages,   while  the   other   paragraphs  are   not   defined,   each  general
fomat  is   fomed   in   the   sam  manner.
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6eneral Fo"t

lDENTIFICAT10N   L)IVISI0N.

PRO GRAM-1 D .

[AUT HOR .

pr og r a m-na me .

[comment-entry]      ...    ]

[INSTALLAT10N.

[DATE-WR ITT EN .

[DA TE-COMP ILE D .

[ SEC URITY .

[comment-entry]      ...    ]

[comment-entry]    ..  .    ]

[comment-entry]    ..  .    ]

[comment-entry]    ...   ]

Syntax  Rules

1.      The   comment-entry  may  be   any   combination  of   the   characters     from     the
computer's     character     set.     The  continution   of  the   comment-entry  by
the   use   of   the  hyphen   in  the   indicator  area   is     not     permitted;      how-
ever,   the   com"mt-entry  may   be  contained   on  one   or  mre   lines.
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THE  PRo6RArLiD  p^RA6RApii

Fumtion

The  PROGRAM-1D  paragraph  specifies  the   na"3   by  which   a   program   is   identi-
fi ed .

6erpral  Fomat

PROGRAM-1D.       program-name.

rt

®

®

Syntax  Rules

1.     The  program-name   must   confom   to   the   rules  for   fomation  of     a     user-
defined  word.

6ereral  Rules

1.     The  program-nam   identifies  the   source  program  and  all  listings     per-
` taining   to  a   particular   program.
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TH  DATEioMpllED  PARA6RAPH

Function

The   DATE-COMPILED   paragraph  provides   the   compilation   date   in   the   ldentif-
ication  Division   source   program   listing.

6erBral  Fomat

DA TE-COMP ILE D . [comment-entry]    ..  .

Syntax  Rules

1.      The   comment-entry  may  be   any   combination  of   the   characters     from     the
computer's     character     set.     The  continuation   of   the   comment-entry  by
the   use   of   the  hyphen   in  the   indicator  area   is     not    permitted;      how-
ever,   the   commnt-entry  may   be  contained   on  one   or   more   lines.

6erieral  Rules

1.      The   paragraph-name     DATEJCOMPILED      causes     the      current     date     to     be
inserted   during   program   compilation.      1f  a   DATE-COMPILED   paragraph   is
present,   it   is   replaced  during  compilation  with  a     paragraph    of     the
fo rm :

DATEJCOMPILED.         current   date.
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ENVIRONMENT   DIVIS10N

6ENERAL   DESCRIPTION

The   Enviroment  Division  specifies  a   standard  method   of   expressing     those
aspects   of  a   data   processing   problem  that  are   dependent  upon   the  physical
characteristics   of   a   specif ic     computer.        The     Envirorment     Division     is
optional   in   a  C0B0L   source   program.

The  general   fomat  of   the   Enviroment  l)ivision  is   shown  below.

ENVIRONMENT    DIVIS10N.

CONFIGURAT10N    SECT10N.n

®

®

rt

[ SOU RCE -C OMP UT ER .

OBJECT-COMPUTER

[ SP EC IAL-NAM ES .

[souce-computer-entry]   ]

[object-computer-entry]   ]

[special-nams-entry]   ]

1NPUT-OUTPUT    SECTloN.

F ILE -C ONTROL .

[ 1-OJ:ONTROL .

{file-control-entry}   ..  .

[input-output-control-entry]]
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CONFIGURATION   SECT10N

The  Configuration  Section  is   located   in   the     Enviroment     Division     of     a
source   program.     The  Configuration  Section   deals  with  the   characteristics
of   the   source  computer  and  the   object  computer.      This   section     also     pro-
vides     a     means     for     specifying     the   currency   sign;   choosing   the   decimal
point;   relating   implementor-names   to   user-specified     mnemonic-names;      and
relating     alphabet-names     to     character   sets   or   collating   sequences.     The
Configuration  Section   is   optional   in   the   Enviroment  Division  of   a     C0B0L
source   program.

The  general   fomat  of   the  Configuration  Section   is   shown  below.

CONFIGURAT10N    SECT10N.

[SOURCEJCOMPUTER.

[OBJECTJCOMPUTER.

[ SP EC IAL-NAM ES .

[source-computer-entry]   ]

[ob].ect-computer-entry]   ]

[special-nams-entry]   ]

The  Configuration  Section  must   not  be   stated   in   a   program  which     is     con-
tained  directly   or   indirectly  within   another   program.

The  entries  explicitly  or   implicitly  stated   in   the  Configuration     Section
of     a     program  which  contains   other   programs   apply   to  each  contained  pro-
gram.
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THE   SOURCE-COMPUTER   PARAGRAPH

Function

The   SOURCE-COMPUTER   paragraph   provides   a   means   of   describing   the   computer
upon  which  the   program   is   to   be   compiled.

6ernral  Fomat

SOURCE-COMPUTER.       [computer-name.  ]

Syntax  Rules

1.     Ccmputer-nane   must   be   one  of   the   following   system-names:

M-30
M-40
M-60

6eneral  Rules

1.      All   clauses   of   the   SOURCE-COMPUTER   paragraph  apply   to   the   program     in
which     they  are  explicitly  or   implicitly  specified  and  to  any  program
contained  within   that  program.

2.      When   the   SOURCEJCOMPUTER   paragraph   is   not   specified   and     the      program
is     not     contained   within   a   program   including   a   SOURCE-COMPUTER   para-
graph,   the   computer  on   which  the   source  program  is   being  compiled     is
the   source   computer.

3.      When   the   SOURCE{OMPUTER   paragraph     is     specified,      but     the     source-
computer-entry     is     not   specified,   the   computer  upon  which  the   source
program  is   being  compiled   is   the   source  computer.
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TllE  0BJECT{OMPUTER  PAR^6RAPH

Function

The   OBJECT-COMPUTER   paragraph  provides   a   means   of   describing   the   computer
on   which   the   program   is   to   be   executed.

6erieral  Fomat

OBJECT-COMPUTER. [computer-name

[PROGRAM   COLLATING   SEQUENCE    IS   alphabet-name-1]    .     ]

Syntax  Rules

1.     Computer-nan€   must   be   one  of   the   following   system-nams:

M-30
M-40
M-60

General  Rules

1.      A11   clauses   of   the   OBJECT-COMPUTER   paragraph  apply   to   the   program     in
which     they  are  explicitly   or   implicitly  specified  and   to  any  program
contained  within   that  program.

2.      When   the   OBJECT-COMPUTER   paragraph   is   not   specified   and     the      program

::ap::tt::n::::::e:±::t:h:c:r:hgrea:oi:::U#::r::£J5::::°r:#:!e39r:;
the  object   computer.

3.      When   the   OBJECT-COMPUTER   paragraph     is      specified,      but     the     object-
computer     entry     is     not     specified,   the   computer   on  which  the   source
program  is   being  compiled   is   the   object  computer.

4.      The   computer-name   combined  with   compiler   control   information   provides
a  means   for   identifying  equipment  configuration.

5.       If   the   PROGRAM   COLLATING   SEQUENCE   clause    is      specified,       the      program
collatiru       sequence       is     the     collating     sequence    associated     with
alphabet-name-1   specified   in  that   clause.

6.       1f   the   PROGRAM   COLLATING   SEQUENCE   clause    is   not   specified,       the      pro-

gram  collating   sequence   is  the   native  collating   sequence.

7.      The   program  collating   sequence     established      in      the     OBJECT-COMPUTER
paragraph   is   ßed   to   determine   the   truth   value   of  any  nonnumeric   com-
parisons  that   are:
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a)     Explicitly   specified   ir`   relation   conditions.      (See  Relatior,     Con-
di tion.  ',

b)      Ey`pl.icitly     specifi6d        ir.        condition-name        conditions.            {See
Condition-lüme   Conciition.)

c)      1mplicit]`,'   specified   by  the   presence   of   a      CONTROL      clause      in      a
report   description   entry.    (See   The   CONTROL   Clause.)

8.      The   program   collating   sequence     established      in      the      OBJECT-COMPUTER
paragraph     is   applied   to   any  nonnumeric   merge   or   sort   keys   unless   the
COLLATING   SEQUENCE   phrase   of   the   respective   MERGE   or      SORT      statement
is   specified.       (See   The   MERGE   Statement,    and   The   SORT   Statement.)
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THE   SPECIAL+lAMES   PARAGRAPH

Function

The   SPECIAL-NAMES   paragraph   provides   a   means   for   specifying   the      currency
sign;      choosing     the     decimal     point;   relating   implementor-names   to   user-
specified  mnemonic-names;   and  for   relating     alphabet-names     to     character
sets   or   collating   sequences.

6eneral  Fomat

SPECIAL-NAMES.     [

SWITCH   integer-1       [1S   mnemonic-namc+1]

ON   STATUS   IS   condition-name-1

[QEf   STATUS   IS   condition-name-2]

QEE   STATUS   IS   condition-name-2

[Q!|  STATUS   IS   condition-name-1  ]

LINE   integer-2   1S   mnemonic-name-2

CONSOLE   IS   memonic-name-3

[ALPHABET   alphabet-name-1    1S

STANDARD-1

NAT IVE

1i tera 1-1
literal-2

u

u
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CLASS   class-name   is

1iteral-4

THROUGH

[CURRENCY   SIGN   IS   literal-6]

[DECIMAL-P0INT    IS    COMMA]     .     ]

n

n

n

Syntax  Rules

1.      If   the   SWITCH   clause   is   specified:

a)      1nteger-l   may   have   a   value   between   1   and   16.

b)      Mnemonic-name-1   may  be   specified   only   in   the   SET  statement.

2.      If   the   LINE   clause   is   specified:

a)      1nteger-2   may   have   a   value   between   1   and   999.

b)      Mnemonic-name-2   mä}   be   specified   only   in   the   WRITE   statement.

3.      If   CONS0l_E   is   specified,   mnemonic-name-3   may  be   specified   only   in   the
ACCEPT   and   DISPLAY   statements.

4.      If   the   literal   phrase   of   the  ALPHABET   clause   is     specified,     a     given
character   must   not  be   specified   more   than   once   in   an  ALPHABET   clause.

5.     The  literals   specified   in   the   literal   phrase   of  the  ALPHABET  clause:

a)      lf   numeric,   must  be   unsigned     integers     and     must     have     a     value
within   the   range   of   1   through   the   maximum  number   of   characters   in
the   native   character   set   (256).

b)      If   nonnumeric   and   associated   with   a   THROUGH   phrase,   must   each     be
one   character   in   length.

6.      The   words   THRU   and   THROUGH   are   equivalent.

7.     The   literal   specified   in  the   literal-4  phrase:

a)      1f   numeric,   must   be   unsigned     integers     and     must     have     a     value
within     the   range   of   one   through   the   maximum   number   of   characters
in  the  native   character   set   (256).
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b)      If   nonnumeric   and   associated   with   a   THROUGH   phrase,   must   each     be
one   character   in   length.

8.     l.iteral-6  mList   not  be  a   figurative   constant.

General  Rules

1.      A11   clauses   specified   in   the   SPECIAL-NAMES   paragraph     for     a     program
also       apply       to       programs     contained     within     that     program.        The
condition-names   specified   in   the   containing     program's     SPECIAL-NAMES
paragraph   may  be   referenced   f rom   any  contained  program.

2.     1f  the  SWITCH  clause   is   specified,   the  on   status  and/or  off  status  of
each     switch     may     be  associated  with   condition-names.     The   status   of
that   switch  may  be   interrogated  by  testing  these   condition-names   (see
Switch-Status  Condition).

3.      If  the   SLL.lITCLl   clause   is   specified,   the   status   of   the     switch     may     be
altered     by     execution   of  a   format  3   SET   statement  which  specifies   as
its   operands  the  mnemonic-name  associated   with  that   switch     (see     The
SET   Statement) .

4.      If  the   LINE   clause   is   specified,   mnemonic-name-2  may  be   specified     in
a  WRITE   statement.   In  this   case   integer-2   represents   an  absolute   line
number.   Execution   of   the  WRITE   statement   causes   an     advance     to     this
line     number     (or     the   next   logical   page   if  the   page  position   is  past
the  indicated   line   number)   before  or   after   the   record   is  written.

5.      The   ALPHABET   clause   provides   a   means   for   relating   a   name   to   a     speci-
fied     character     code     set   and/or   collating  sequence.     When   alphabet-
name-1    is   referenced   in   the   PROGRAM   COLLATING      SEQUENCE      clause      (see
The      OBJECT-COMPUTER   Paragraph)    or   the   COLLATING   SEQUENCE   phrase   of   a
SORT   or   MERGE   statement,    (see      The      MERGE      Statement,       and      The      SORT
Statement),   the   ALPHABET   clause   specifies   a   collating   sequence.      When
alphabet-name-1   is   referenced   in   a   CODE-SET   clause   in   a   file   descrip-
tion   entry   (see   The   CODE-SET   Clause),   the   ALPHABET   clause   specifies   a
character  code   set.

a)      1f  the   STANDARD-1   phrase   is   specified,   the   character   code   set     or
collating       sequence     identified     is     that     defined     in    American
National   Standard   X3.4-1977,   Code     for     lnformation     lnterchange.
Each     character     of  the   standard  character  set   is  associated  with
and   identical   to   its   corresponc!ing  character  of  the  native     char-
acter  set.

b)     If  the  NATIVE   phrase   is   specified,   the  native   character   code     set
or   native   collating  sequence   is   used.

c)     1f  the   literal   phrase   is   specified,   the  alphabet-name  may  not     be
referenced      in     a   CODE-SET   clause   (see   The   CODE-SET   Clause).      The
collating  sequence   identified   is  that   defined     according     to    the
following   rules:
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The   value   of  each  literal   specifies:

(a)   The  ordinal   number     of     a     character     within     the     native
character     set,     if    the     literal   is   numeric.     This  value
must   not   exceed   the   value   which   represents   the   number     of
characters   in  the   native  character   set   (256).

(b)   The  actual   character  within  the  native   character     set,.  if
the       literal       is     nonnumeric.        If    the     value     of    the
nonnumeric   literal     contains     multiple     characters,     each
character     in    the     literal,     starting    with  the  leftmost
character,   is   assigned   successive   ascending  positions     in
the   collating  sequence  being  specified.

The   order   in  which  the   literals   appear   in     the     alphabet-name
clause     specifies,     in  ascending  sequence,   the   ordinal   number
of  the  character  within   the  collating  sequence     being     speci-
f i ed .

Any  characters  within   the  native     collating     sequence,      which
are     not  explicitly  specified  in  the   literal  phrase,   assume  a
position,   in   the  collating  sequence  being  specified,     greater
than     any     of  the  explicitly  specified  characters.     The   rela-
tive   order  within  the  set  of  these   unspecified  characters     is
unchanged   f rom  the   native   collating  sequence.

If   the   THROUGH  phrase   is   specified,     the     set     of     contiguous
characters     in     the     native     character  set  beginning  with  the
character   specified   by  the  value     of     literal-1,     and     ending
with    the     character     specified  by  the  value  of  literal-2,   is
assigned   a   successive   ascending     position     in     the     collating
sequence  being  specified.      In  addition,   the   set  of  contiguous
characters   specified   by   a   given   THROUGH     phrase     may     specify
characters   of  the   native  character   set   in  either  ascending  or
descending  sequence.

If  the  ALS0  phrase   is   specified,   the  characters   of  the  native
character     set     specified    by    the     value     of     literal-1     and
literal-3  are  assigned   to  the  same  position  in  the    collating
seqijence  being   specified.

6.     The  character   that   has  the  highest   ordinal   position     in     the     program
collating    sequence     specified   is  associated  with  the  figurative  con-
stant   Hlr,H-VALUE.      If  more   than   one   character   has   the     highest     posi-
tion     in  the  program  collating  sequence,   the   last  character  specified
is   associated   with   the  figurative   constant   H1611-VALUE.

7.     The   character  that   has  the   lowest   ordinal     position     in     the     program
collating    sequence     specified   is  associated  with  the  figurative   con-
stant  l_OW-VALUE.      If  more   than   one   character   has   the   lowest     position
in     the     program  collating  sequence,   the  first   character  specified   is
associated   with   the   figurative   constant   LOW-VALUE.
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8.      Wheii   specified     as     literals     in     the     SPECIAL-NAMES     paragraph,      the
figurative      constants      HIGH-VALUE     and     LOW-VALUE   are   associated   with
those   characters  having  the  highest     and     lowest     positions,     respec-
tively,   in   the  native   collating  sequence.

9.     The  CLASS   clause   provides   a   means   for   relating  a   name   to     the     speci-
fied     set     of     characters     listed     in     that   clause.   Class-name  can  be
referenced  only  in  a   class  condition.   The  characters  specified  by  the
values    of     the     literals     in  this  clause  define  the  exclusive   set  of
characters   of  which  this     class-name     consists.     The     value     of     each
literal   specifies:

a)     The  ordinal   number  of  a  character     within     the     native     character
set,     if    the     literal   is   numeric.   This  value  must  not  exceed  the
value  which   represents   the  number  of     characters     in     the     native
character   set   (256).

b)     The  actual   character  within  the     native     character    set,     if    the
literal     is     nonnumeric.     lf    the  value   of  the   nonnumeric   literal
contains  multiple  characters,   each  character   in    the     literal     is
included  in  the  set   of  characters   identified  by  class-name.

If  the  THROUGH  phrase   is   specified,   the   contiguous   characters     in
the     native     character  set  beginning  with  the  character  specified
by  the  value  of   literal-4,   and  ending  with  the     character     speci-
fied     by  the  value   of  literal-5,   are   included   in  the  set  of  char-
acters   identified  by     class-name.     1n     addition,     the     contiguous
characters     specified   by  a   given   THROUGH   phrase   may  specify  char-
acters  of  the  native   character  set   in  either    ascending    or     des-
cending   sequence.

10.   Literal-6   which   appears   in   the   CURRENCY   SIGN   clause   is     used      in     the
PICTURE   clause   to   represent   the   currency   symbol.     The   literal   must  be
nonnumeric   and   is   limited   to   a   single   character.      It  may     be     one     of
the   following:

a)      alphabetic   characters   E,    F,    G,    H,    1,    K,    L,    M,    N,   0,    Q,    T,      U,      W,
OrY;

b)      special   characters   '#',    'S',    '%',    '&',    ':',    '<',    '>',      '=',      '?',
@',      ,1,,      '=,.

If  this  clause   is  not  present,   only  the  currency  sign  defined   in     the
C0B0L   character   set   may   be   used   in   the   PICTURE   clause.

11.    The   clause   DECIMAL-P01NT   IS   COMMA   means   that   the   functions      of      comma
and     period     are     exchanged     in     the     character-string  of  the  PICTURE
clause  and   in  numeric   literals.
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INPUT-OUTPUT   SECTI0N

The   lnput-Output   Section   is   located   in     the     Environment     Division     of     a
source     program.        The     lnput-Output     Section     cleals  with  the   information
needed   to  control   transmission  and     handling     of     data     between     external
media   and   the   ob].ect  program.

The  general   format   of  the  lnput-Output   Section   is   shown  below.

1NPUT-OUTPUT   SECTI0N.

FILE-CONTROL.    {file-control-entry}   ...

[I-0-CONTROL.   [input-output-control-entry]]

THE   FILE-CONTROL   PARAGRAPH

FUN±ion

The   FILE-CONTROL   paragraph  allows   specification   of   file-related     informa-
tion.

6eneral  Format

FILE-CONTROL.   {file-control-entry}   ...
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THE   FILE   CONTROL   ENTRY

Function

The  file  control   entry  declares  the  relevant    physical     attributes    of    a
f ile .

General  Format

Format   1   -Sequential   Organization

SELECT   [OPT10NAL]    file-name-1

[TEXT-FILE]

SYSPRINT1

SYSPRINT2

SYSPRINT3

SYSPRINT4

WS-PRINTER

ASSIGN   TO

ERVE   integer-1

[ORGANIZATI0N    IS    SEQUENTIAL]

[ACCESS   MODE    IS    SEQUENTIAL]

1iteral-1

data-name-1

[FILE   STATUS   IS   data-name-2].

Format  2  -  Relative  Organization

SELECT    [OPT10NAL]    f ile-name-1    ASSIGN   TO

3-16

SYNC

SYNCHRONIZED

1iteral-1

data-name-1

SYNC

SYNCHRONIZED
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ERVE   integer-1

ORGAN[ZATI0N    IS    RELATIVE

SEQUENTIAL    [RELATIVE    KEY   IS    data-name-2]

ACCESS    MODE    ts RANDOM

DYNAMIC

RELATIVE   KEY   IS   dat.a-name-2

n

n

®

[FILE   STATUS   TS   data-name-3].

Format   3   -   1ndexed   Organization

SELECT    [OPT10NAL]    file-name-1

ASSIGN    TO

literal-1

data-name-1

ESERVE   integer-1

ORGANIZATI0N    IS       INDEXED

SEQUENTIAL

RANDOM

DYNAMIC

RECORD   KEY   IS   data-name-2

SYNC

SYNC HRON IZED

[ALTERNATE   RECORD   KEY    IS    data-name-3    [WITH   DUPLICATES]]     ..  .

[FILE   STATUS   IS   data-name-4].
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Syntax  Rules

1.      The   SELECT   clause
The   clauses   which

must  be  specified   first   in  the  f ile  control     entry.
follow   the   SELECT   clause   may   appear   in   any   order.

2.     Each   file-name   in   the   Data   Division  must   be   specified     only     once     in
the     FILE-CONTROL      paragraph.      Each   file-name   specified   in   the   SELECT
clause  must   have   a  file   description  entry  in   the  Data   Division  of  the
same   program.

General  Rules

1.     The  native   character   set   is   assumed   for   data   on  the   external   media.

2.     For   an   indexed   file,     the     collating     sequence     associated     with     the
native   character   set   is   assumed.     This   is  the  sequence   of  values  of  a
given  key  of  reference   used  to  process  the  file   sequentially.

3.     1f  the  file   control   block   referenced  by  file-name-1      is     an     external
file     control     block    all     file  control   entries   in  the  run   unit  which
reference   this   file   control   block  must   have:

a)      The   same   specification   for   the   OPTI0NAL   and   SYNCHRONIZED   phrases.

b)     A  consistent   specification   for   literal-1,   that   is     a     non-numeric
literal   containing  the  external   file-name.

c)     The   same   external   data   item   for   data-name-1   in   the  ASSIGN   clause.

d)      The   same   value   for   integer-1   in   the   RESERVE   clause.

e)     The   same   organization.

f)      The   same   access   mode.

g)     1n   format   2  the   same   external   data   item  for     data-name-2     in     the
RELATIVE    KEY   phrase.

h)     In   format   3  the  same  data   description  entry  for   data-name-2     with
the  same  relative   location  within  the  associated  record.

i)     1n   format   3  the  same   data   description  entry  for  data-name-3,     the
same     relative     location     within     the  associated   record,   the  same
number   of   alternate   record   keys,   and   the   same   DUPLICATES   phrase.

4.       In   format   3,    a   maximum   of   five   ALTERNATE   RECORD   KEY      clauses      may     be
sp ec i f i ed .

5.      The   presence   of   the   SYNC   or   SYNCHRONIZED   phrase   in   the   ASSIGN      clause
indicates  that  the  output  to  the  indicated  file   is  synchronized,   that
is,   the  user  program   receives  control   when  the  output     operation     has
terminated.     The     default   is   asynchronous   output  which  means  that  the
output   operation   is   requested   immediately,   but  control   is   returned  to
the  C0B0L   program   before   the   operation   is   completed.
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SELECT   ..   ASS16N  clause

Functim

The   SELECT  specifies   the   name   of   a   file   as   referred     to     within     a     C0B0L
program     and     the  ASSIGN   specifies   the  association   of  the  f ile   ref erenced
by   the   SELECT   to   a   storage   medium.

Gei»ral  Formt

Format  1     Sequential   0rganization

SELECT   [OPT10NAL]   file-name-1

[TEXT-FILE]

SYSPRINT1

SYSPRINT2

SYSPRINT3

SYSPRINT4

WS-PRINTER

ASSIGN    TO

literal-1

data-name-1

Format  2       Relative,   1ndexed  Organization

SELECT   [OPTI0NAL]   file-name-1

ASSIGN   TO
1iteral-1

data-name-1

SYNC

SYNC HRON I ZED

SYNC

SYNCHRONIZED

Syntax  Rules

1.     Literal-1   must  be  a   non-numeric   literal   other  than   a  figurative     con-
stant .

2.      Data-name-1   may  be  qualified.

3.      Data-name-1   must   reference   an  alphanumeric   data   item.

4.     Literal-1   or   the  content  of  the  data   item   referenced     by     data-name-1
at     the     time   of   execution   of   an   OPEN   statement   or   DELETE   FILE   state-
ment   referencing  file-name-1   specifies   the  name  of  the  physical     dev-
ice.        1f  the   name  contains  a   space   character,   only  the  characters  up
until   the  first  blank  are  considered  to  be  part  of  the  rEme.     1f    the
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physical     file   name   starts  with  the  character   '/',   then   it   is   assumed
to  be  a   complete   path   name   with   an  allowed   maximum   length     of     fifty-
nine   characters.   Otherwise,   1iteral-1   or   the   content  of  the  data   item
referenced   by   data-name-1   is   assumed   to  be   a   local   name   or     the     name
of  a   file   in  the  working  directory,   and  may  not  contain  the  character
'/'.   In   this   case,   the   maximum   lengtli  allowed   is   twelve  characters.

5.     When   data-name-1   is   specified,   the  above   length     restriction     applies
to  the   nijmber   of  characters  before  the  first  blank  character,   if  any,
or   the  length  of  the  data   item  referenced   by  data-name-1.

6eneral  Rules

1.      The   OPT10NAL   phrase   applies   only   to   files   opened   in   the     lNPUT,      1-0,
or   EXTEND  mode.      Its   specification   is   required   for   f iles  that  are   not
necessarily  present   each  time  the  ob].ect  program   is   executed.

2.     The  ASSIGN   clause   specifies   the  association   of  the  file   referenced  by
file-name-1     to  a  storage  medium   referenced  by  literal-1,   or   the  con-
tent   of   the   data   item     referenced     by     data-name-1,      SYSPRINT1,      SYS-
PRINT2,    SYSPRINT3,    SYSPRINT4   or   WS-PRINTER.

3.     1f   literal-1   or   data-name-1   is   specified   in  the     ASS16N     clause,     the
presence   of   the   SYNC   or   SYNCHRONIZED   phrase   indicates   that   the   output
to  the   indicated  file   is  synchronized,     that     is,     the     user     program
receives     control     when     the     output     operation     has     terminated.   The
default   is  asynchronous   output  which  means  that  the   output     operation
is     requested     immediately,   but   control   is   returned   to   the  C0B0L   pro-
gram  before  the   operation   is   completed.
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ACCESS  HODE  clause

FLINtim

The   ACCESS   MODE   clause   specifies   the   order   in   which      records     are     to     be
accessed  in  the  file.

6eneral  For"t

Format  1:     -Sequential   0rganization

ACCESS   MODE    IS       SEQUENTIAL

Format  2:     -Relative  Organization

SEQUENTIAL     [RELATIVE    KEY    IS

REIATIV€    K€Y    IS
ACCESS    M00E   IS RANDOM

D Y N Al'1 1 C

d:::::aa'mm::'[
n

r\

®

Format  3:     -1ndexed  Organization

SEQUENTIAl

RANDOM

OYNAMIC

ACCESS    MODE    IS

Syntax  Rules

Format   2

1.      Data-name-1   my  be  qualified.

2.     Data-name-1   must     reference     an     unsigned     integer     data     item     whose
description   does   not   contain   the   PICTURE   symbol   'P'.

3.     Data-name-1   must   not  be  defined   in  a   record   description  entry  associ-
ated  with  that  file-name.

4.      1f  a   relative   file   is   referenced   by  a   START  statement,      the     RELATIVE
KEY     phrase     within   the   ACCESS   MODE   clause   must   be   specified   for   that
file,
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6emral  Rules

1.      1f   the   ACCESS   MODE   clause   is     not     specified,      sequential     access     is
assumed .

2.     1f  the  access  mode   is   sequential,   records   in   the  file  are  accessed   in
the  sequence   dictated  by  the  file  organization.

a)     For   sequential   files  this  sequence   is  specified     by    predecessor-
successor     record     relationships     established  by  the  execution  of
WRITE   statements   when   the  file   is   created   or   extended.

b)     For   relative  files  this  sequence   is  the  order   of  ascending     rela-
tive   record   numbers  of  existing  records   in  the  file.

c)     For   indexed   files   this   sequence   is  ascending  within  a     given     key
of  reference   according  to  the  collating  sequence  of  the  file.

3.      If  the   access   mode   is   random,

a)     1n  format   2  the  value  of  the  relative   key  data   item  for     relative
files  indicates  the   record  to  be  accessed.

b)     In   format   3  the  value   of  a   record   key  data   item  for   indexed   files
indicates  the   record  to  be   accessed.

4.      If  the  access   mode   is   dynamic,   records   in   the  file     may     be     accessed
sequentially  and/or   randomly.

5.     A11   records  stored   in  a   relative     file     are     uniquely     identified     by
relative     record     numbers.        This     relative     record   number   of  a  given
record   specifies  the  record's  logical   ordinal   position  in     the     file.
The     first   logical   record  has  a   relative   record   number   of  1,   and  sub-
sequent   logical   records   have   relative   record   numbers   of   2,   3,   4 ,...

6.      In   format   2   the   data   item   specified  by  data-name-1   is  used  to   commun-
icate     a     relative   record   number   between   the   user   and  the  LI   MOS   file
system .

7.     In  format   2  the  relative   key  data   item  associated  with  the     execution
of     an     input-output     statement     is  the  data   item  referenced  by  data-
name-1   in  the  file   description     entry    associated     with    that     input-
outpirt   statement.

8.     1f  the  associated   file  control   block     is     an     external     file     control
block,     every     file  control   entry  in  the   run   unit  which  is  associated
with  that   file   control   block  must   specify  the  same  access  mode.
In  addition   for   relative  access,   data-name-1   must   reference   an  exter-
nal     data      item     and     the   RELATIVE   KEY  phrase   in   each  associated   file
control   entry  must  reference  that  same   external    data     item     in     each
Ca Se o
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L-__-
ALTERNATE   RECORD   KEY   clause   -  -

Ftmction

The   ALTERNATE   RECORD   KEY   clause   specifies   an   alternate   record   key     access
path  to  the   records   in   an   indexed   file.

General  Format

ALTERNATE    RECORD   KEY    IS    data-name-1        [WITH   DUPLICATES]

n

n

Syntax  Rules

1.      Data-name-1   may   be   qualified.

2.     Data-name-1     must     be     defined     as     a     data     item     of     the       category
alphanumeric     within     a     record   description   entry  associated  with  the
file-name   to   which   the   ALTERNATE   RECORD   KEY   clause   is   subordinate.

3.     Data-name-1   must   not   reference  a   group   item  that   contains  a     variable
occurrence   data   item.

4.     Data-name-1   must   not   reference   an   item  whose   leftmost   character   posi-
tion     corresponds    to     the     leftmost     character  position  of  the  prime
record   key  or   of  any  alternate   record   key  associated  with  this  file.

5.      The   size   of   Data-name-1   must   not   exceed   100   characters.

6eneral  Rules

1.      An   ALTERNATE   RECORD  `KEY   clause   specifies   an   alternate   record   key      for
the  file  with  which  this   clause   is  associated.

2.     The  data   description  of   data-name-1   as  well   as   its   relative     location
within     a     record     must     be     the     same  as  that   used  when  the  f ile  was
created.     The  number   of  alternate   record   keys  for   the  file  must     also
be   the   same  as   that   used  when   the   file  was   created.

3.      The   DUPLICATES   phrase   specifies   that     the     value     of     the     associated
alternate     record     key  may  be   duplicated  within   any  of  the   records   in
the   file.      If   the   DUpl_ICATES   phrase   is   not   specified,     the     value     of
the     associated  alternate   record  key  must  not  be   duplicated  among   any
of  the  records   in  the  file.

4.     If  the  file   has  more   than   one   record   description     entry,     data-name-1
need     only     be     described  in  one   of  these   record   description   entries.
The   identical   character  positions   referenced  by     data-name-1     in    any
one     record     description     entry  are   implicitly  referenced  as  keys  for
all   other  record  description  entries  of  that  file.

5.     1f  the  associated  file  control   block  is   an  external   one,     every    file
description     entry     in  the  run  unit  associated  with  that  file  control
block  must  specify  the   same  data   description  entry     for     data-name-1,
the     same     relative     location     within  the  associated   record,   the  same
number   of   alternate   record   keys,   and   the   same   DUPLICATES   phrase.
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FILE  STATUS  clause

FLmction

The   FILE   STATUS   clause   specifies   a   data   item  which  contains   the   status   of
an  input-output  operation.

6eneral  Format

FILE   STATUS   IS   data-name-1

Syntax  Rules

1.      Data-name-1   may   be   qualified.

2.      Data-name-1   must   be   defined   in   the  Data   Division  as     a     two-character
data   item  of  the   category  alphanumeric   and  must  not  be   defined   in  the
File   Section   or   Report   Section.

6erpral  Rules

1.      1f  the   FILE   STATUS   clause   is   specified,   the   data   item     referenced     by
data-name-1     is  always  updated  to  contain  the  value   of  the  1-0   status
whenever  the  1-0  status  is  updated,     This  value   indicates  the     status
of  execution   of  the   statement.      (See   1-0  Status.)

2.     The  data   item   referenced   by  data-name-1   which   is   updated     during     the
execution     of     an     input-output  statement   is  the  one  specified  in  the
file   control   entry  associated  with  that   statement.
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ORGANIZATI0N   clause

Ftl»tim
The  ORGANIZAT10N   clause   specifies   the   logical   structure   of  a   file.

6eneral  Forut

SEQUENTIAL

ORGANIZATI0N    IS RELATIVE

®

®

®

6eiwral  Rules

1.     The  file  organization  is  established  at  the  time  a     file     is     created
and   cannot   subsequently  be   changed.

a)     Sequential   organization  is  a  permanent  logical  file  structure     in
which  a   record  is   identified  by  a  predecessor-successor   relation-
ship  established   when  the   record   is   placed   into  the  file.

b)     Relative   organization   is  a   permanent   logical     file     structure     in
which     each     record     is     uniquely     identified   by  an   integer   value
greater  than   zero,   which  specifies  the   record's     logical     ordinal
position  in  the  file.

c)     Indexed   organization   is  a  permanent     logical     file     structure     in
which     each   record   is   identified  by  the   value   of  one   or  more   keys
within  that   record.

2.      When   the   ORGANIZATI0N   clause   is   not   specified,      sequential     organiza-
tion   is   implied.
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`  RECORD   KEY   clause

Function

The   RECORD   KEY   clause   specifies   the   prime   record   key  access   path     to     the
records   in   an   indexed   file.

6eipral  Fornat

RECORD   KEY   IS   data-name-1

Syntax  Rules

1.      Data-name-1   may   be   qualified.

2.     Data-name-1   must   reference   a  data   item  of  the     category     alphanumeric
within     a     record     description  entry  associated  with  the  file-name  to
which   the   RECORD   KEY   clause   is   subordinate.

3.     Data-name-1   must   not   reference  a   groiip   item  that   contains   a     variable
occurrence   data   item.

4.     The   size  of   data-name-1   may  not   exceed   100   characters.

6erieral  Rules

1.      The   RECORD   KEY   clause   specifies   the   prime   record     key     for     the     file
with  which  this   clause   is  associated.     The  values  of  the  prime   record
key  must   be   unique   among  records  of  the   file.

2.     The  data   description   of  data-name-1   as  well   as   its   relative     location
within     a     record     must     be     the     same  as   that   used   when   the   file  was
created.

3.      If  the  file   has  more   than   one   record   description     entry,     data-name-1
need     only     be     described   in  one   of  these   record   description   entries.
The  identical   character  positions   referenced  by     data-name-1     in     any
one     record     description     entry  are   implicitly  referenced  as  keys  for
all   other  record  description  entries  of  that   file.

4.     1f  the  associated  file  control   block     is     an     external     f ile     control
block,   all   file  description  entries   in  the  run  unit  which  are  associ-
ated  with  that  file  control   block  must  specify  the  same  data   descrip-
tion  entry  for   data-name-1   with  the  same  relative   location  within  the
associated   record.
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____
___

_

RESEfwE   clause   ___ _          -

FLmctim

The   RESERVE  clause   allows  the  user   to   specify  the   number  of     input-output
areas   allocated.     The  RESERVE   clause   is   treated  as  a   comment.

6eneral  Formt

RESERVE   integer-1

®

r\

n

Syrrtax  Rules

1.      Integer-1   must  be   less   than   32768.

2.     The   number   of  input-output  areas   used  by  the  MOS  0perating  System     at
any     one   time   during  execution   is   dependent   upon  system  configuration
and   the   number   of   files  being  used.
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THE   1-0-CONTROL   PARAGRAPH

Function

The   I-0-CONTROL   paragraph   specifies   the  memory  area   which   is   to  be   shared
by  different  files   and  the   location  of  files  on  a  multiple  file   reel.

General  Formt

I-0-CONTROL .

[[SAME    [RECORD]   AREA   FOR   file-name-1    {file-name-2}    ...]    ...

[MULTIPLE   FILE   TAPE   CONTAINS    {f ile-name-3

[POSITION   IS   integer-1]}    ...]    .... ]

Syritax  Rules

1.      The   I-0-CONTROL   paragraph   is   optional.

2.     File-name-3  must   have   sequential   organization.

3.      The   MULTIPLE   FILE   clause   is   treated   as   a   comment.
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____

______L-
SAHE  AREA  clause

FLmtion

Tlie   SAME   AREA   clause   specifies   the   memory   area   which   is   to   be     shared      by
different     files.     This  feature   is   oriented  toward  saving  memory  space   in
the  object  program   as   it  allows  more   than   one   file  to   share   the  same  file
area   and  alternate  areas.

General  Format

SAME    [RECORD]   AREA   FOR   file-name-1    {file-name-2}    ...

®

h

®

Syntax  Rules

1.      1f   the   SAME   AREA   clause   is   used   without   the   RECORD   option,      not     only
the     file  areas  but  also  the  alternate  areas  are  shared.   This  form  is
treated   as   a   comment.

2.      File-name-1   and   file-name-2   must   be     specified      in     the     FILE-CONTROL
paragraph   of  the   same   program.

3.     File-name-1   and   file-name-2  may  not   reference   an   external     file     con-
trol   block.

4.      More   than   one   SAME   AREA   clause   may   be   included   in   the     program;      how-
ever,      file-name-1      must   not   appear   in   more   than   one   SAME   RECORD   AREA
clause®

5.      The   files   referenced   in   the   SAME   RECORD   AREA   clause   need   not   all   have
the   same   organization   or   access.

General  Rules

1.      The   SAME   RECORD   AREA   clause   specifies   that   two   or   more   files     are     to
use     the     same     memory     area     for     processing     of  the   current   logical
record.     All   of   the  files  rrüy  be   in   the   open  mode   at   the     same     time.
A      logical      record   in   the   SAME   RECORD   AREA   is   considered   as   a   logical
record   of  each   f ile   open   in   the  output   mode   whose     file-name     appears
in     this     SAME     RECORD   AREA   clause   and   of   the   most   recently   read   f ile
open   in   the   input   mode   whose   f ile-name   appears   in     this     SAME     RECORD
AREA     clause.        This   is   equivalent  to   an   implicit   reck}finition  of  the
area,   i.e.,   records  are   aligned   on  the   leftmost   character  position.
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4.      DATA   DIVISION

GENERAL   DESCRIPTI0N

n

®

®

The  Data  Division  describes   the   data  that     is     to     be     processed     by     the
object   program.      The   Data   Division   is   optional   in   a  C0B0L   source   program.

The   general   fomat   of   the   DATA   DIVISI0N   is   shown   below.

DATA   DIVIS10N.

FILE   SECTION.

[file-description-entry

{record-description-entry}   ..  .   ]   ..  .

WORKING-STORAGE    SECTI0N.

7-l evel Je scr ipti or+e ntr
eco r d-de sc r ipti on-en try

LINKAGE    SECT10N.

7-1evelJescription-e
ecord-description-en

SCREEN    SECT10N.

[screen-record-description-entry]   ..  .

REPORT    SECT10N.

[report-description-entry  {report-group-description-entry}   .. .   ]   .. .
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DATA   l)ESCRIPTI0N

NONCONT16UOUS   t»RKING   STOF{A6E

ltems   and  constants   in  working  storage  which  bear   no     hierarchical     rela-
tionship     to     one   another  need  not  be  grouped   into   records,   provided  they
do  not   need   to  be  further  subdivided.      1nstead,   they  are     classified     and
def ined    as     noncontiguous     elementary     items.        Each     of     these   items   is
defined   in  a  separate   data   description  entry  which  begins  with     the     spe-
cial   level-number,   77.

The  following  data   clauses  are   required   in   each  data   description  entry:

a.1evel-number   77
b.     data-name
c.      the      PICTURE   clause,       the      USAGE   IS   INDEX      clause,      the      USAGE   IS

COMPUTATI0NAL-1    clause,    the   USAGE   IS   COMPUTATI0NAL-2      clause,    the
USAGE   IS   SINGLE-REAL   clause   or    the   USAGE    IS   DOUBLE-REAL   clause

Other  data   description   clauses  are   optional   and   can  be  used     to     complete
the  description  of  the  item  if  necessary.

toRKING   STORA6E   RECORDS

Data   elements   in  working  storage  which  bear   a  definite  hierarchical   rela-
tionship     to     one     another     must  be  grouped   into   records  according  to  the
rules   for     formation     of     record     descriptions.        Data     elements     in     the
Working-Storage     Section     which     bear   no   hierarchical   relationship  to   any
other   data   item  may  be  described   as   records   which  are     single     elementary
items.        A11     clauses     which     are   used   in   record   descriptions   in  the   File
Section   can   be   used   in   record   descriptions   in     the     Working-Storage     Sec-
tion .

F{ecord  Description  Structure

A  record  description  consists  of  a  set  of  data   description  entries    which
describe    the     characteristics   of  a   particular   record.   Each  data   descrip-
tion   entry  consists   of  a   level-number   followed   by  the   data-name   or   FILLER
clause,     if     specified,     followed    by    a   series   of  incbpendent   clauses  as
required.     A   record   description  may  have     a     hierarchical     structure     and
therefore   the   clauses  used  with   an   entry   may  vary  considerably,   cbpending
upon  whether  or   not   it   is   followed   by  subordinate   entries.     The  structure
of    a   record   description   and  the  elements  allowed   in  a   record   description
entry  are   explained   in  Concept  of  Levels   and  The  Data   Description     Entry.
The   size   of  the   record   may  not  be  bigger   than   32,766  bytes.

1nitial  Values

The   initial   value  of  any  data   item  in   the  Working-Storage  Section     except
an     index  data   item   is   specified  by  associating  the  VALUE   clause  with  the
data   item.     The   initial   value  of  any  index  data   item  or  any  data   item  not
associated   with  a   VALUE   clause   is   undefined.
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COHCEPT   OF   LEVELS

A  level  concq)t   is   inherent  in   the   structure  of   a   logical     record.        This
concept    arises  from  the  need   to   specify  subdivisions   of  a   record   for  the
purpose  of   data   reference.      Once  a   subdivision  has   been  specified,   it  may
be   further   subdivided   to  permit  flmre   detailed   data   referral.

The  most  basic  subdivisions  of  a   record,   that   is,   those  not  further     sub-
divided,     are     called  elementary  items;   consequently,   a   record   is  said  to
consist  of  a   sequence  of   elementary  items,   or   the   record   itself  may  be   an
elen€ntary  item.

1n  order   to   refer   to  a  set  of  elanentary  items,   the  elementary  items     are
combined     into  groups.     Each   group  consists   of  a   named   sequence   of  one   or
more  elementary   items.      Groups,   in   turn,   may  be   combined   into     groups     of
two     or     mre     g-oups,     etc.      Thus,   an  elenßntary  item   may   belong   to  more
than   one   group.

r\

r\

n

lEVEIJIUHBERS

A  system  of   level-numbers  shows  the   organization   of   elementary  items     and
group     items.        Since     records    are  the  most  inclusive   data   items,   level-
numbers  for  records   start  at  01.     Less  inclusive  data   items  are     assigned
higher     (not    necessaril
than  49.     There  are
exceptions  to  this

successive)   1evel-numbers  not  greater   in   value
level-numbers     66,      77,      and     88,      which     are
below).     Separate  entries  are  written   in  the

sotrce  program  for  each   level-number   used.

A  grc"p  includes  all   group  and  elementary     items     following     it     until     a
level-number     less    than     or     equal     to  the   level-number   of   that  group   is
encountered.     All   items  which  are     immediately     subordimte     to     a     given
group     item     must  be   described   using  identical   level-numbers  greater   than
the  level-number   ued  to  describe  that  grcup  item.

Three  types  of  entries  exist  for  which  there  is   no  true  concept  of  level.
These  are:

1.     Entries  that   specify  elementary     items     or     groups     introduced     by     a
RENAMES   claüe,

2.     Entries  that   specify  noncontiguous   working   storage  and     linkage     data
items,

3.     Entries  that   specify  conditiort-names.

Entries   describing   items  by  means   of   RENAMES   claißes   for   the     purpose     of
regrouping  data  itans   have  been  assigned  the   special   level-number  66.

Entries  that   specify  noncontiguous   data   items,   which  are  not   subdivisions
of   other   items,   and  are  not  themselves  subdivided,   have  been  assigned  the
special   1evel-number   77.

Entries  that   specify  conditior+names,   to  be     associated     with     particular
values     of     a  conditional   variable,   have   been  assigned  the   special   level-
number   88.
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CONCEPT   0F   CLASSES   0F   DATA

Thereare   fivecategories   of   data     items.         (See        The     PICTURE      Clause.)
These       are        grouped       into     three     classes:      alphabetic,      numeric,      and
alphanumeric.      For   alphabetic  and  numeric,   the   classes  and  categories  are
synonymous.           The       alphanumeric        class        includes     the     categories     of
alphanumeric  edited,   numeric   edited   and  alphanumeric     (without     editing).
Every  elementary  item  except   for   an   index   data   item   belongs   to  one   of  the
classes  and  further   to   one  of   the   categories.     The  class  of  a  group     itan
is  treated  at  object  time   as  alphanumeric   regardless   of  the   class   of  ele-
mentary  itms   subordimte  to  that  group  item.     The  following     chart     dep-
icts  the  relationship   of  the  class  and  categories   of   data   items.

LEVEL    0F    ITEM CLASS CATEGORY

Elementary

Alphabetic Alphabetic

Numer ic Numer ic

Alp han ume ric
Numeric   Edited
Alphanumeric  Edited
Alphanumeric

Nonelef"3ntary A lpha numer ic

Alphabetic
N ume r i c
Numeric   Edited

(Group) Alphanumeric  Edited
Alphanumeric

SELECT10N   0F   CHARACTER   REPRESENTAT10N   AND   RADIX

The   value   of   a   numeric   item     may     be     represented     in     either     binary.    or
decimal      form   depending   on   the   equipment.      1n   addition,   there  are   several
ways  of   expressing  decimal.      Since  these  representations  are  combinations
of   bits,   they  are   commonly   called   binary-coded   decimal   forms.      The   selec-
tion  of   radix  is  generally  depenünt  upon  the     arithmetic    capability     of
the     computer.        01ivetti  C0BOL   language   supports   four   representations   of
values  of   numeric   items.     The  selection  among     these     representations     is
dependent  upon  the  USAGE   clause   of   the  associated   data   description  entry.

Representation

Binary-coded   decimal
Binary
Packed   decimal
Floating  point

E
DI SP LAY
BINARY,     WORD-BINARY,    COMP,    COMP-4

PACKED-DEcllML,    COMP-3
SINGLE-REAL,     DOUBLE-REAL,    COMP-1,    COMP-2

When   there   is   more  than   one  USAGE   type   for  a   representation,   the     various
usages     indicate     differences     in     sign     representation   and/or  the  actual
number   of   character   positions   required   for  the   internal   representation.
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The  binary-coded   decimal  fom   is  also   used  to     represent     characters     and
symbols     that    are     alphanumeric     items.        The     selection     of     the   proper
binary-coded   alphanumeric  or   binary-coded   decimal   fom   is   dependent     upon
the   capability  of  the   computer  and  its  external   media.

Since  the   computer   provides   more  than   one  means   of   representing  data,,  the
binaryioded     decimal   form   is   used   if  not   otherwise   specified  by  the   data
description.      If   both  the   external   medium  and  the   computer   are  capable  of
handling     mre     than    one     form  of   data   representation,   or   if  there   is   no
external   medium  associated  with  the  data,   the   selection  is     dependent     on
factors   included   in   USAGE   clauses,   PICTURE   clauses,   etc.      The   method   used
in   selectirü  the  proper   data  fom   is  also  provided  to  allow  the     user     to
anticipate  ari/or  control  the  selection.

The  size   of  an   elementary  data   item   or   a   group     item     is     the     number     of
characters     in     standard     cbta     fomat     of  the   item.     Synchronization  and
usage   may  cause   a   difference  between  this   size   and  the  actual     number     of
characters   required  for  the  internal   representation.

AL6EBRAIC   S16NS

Algebraic  signs   fall  into  two  categories:

1.      Operational   signs,   which  are     associated     with     signed     numeric     data
items  and  signed  numeric  literals  to  indicate  their  algebraic  proper-
ties,

2.     Editi"3  signs,   which  appear  on   edited   reports  to   identify  the  sign  of
the  item.

The  SIGN  clause   permits  the  programmer   to   state   explicitly     the     location
of     the     operational     sign.       The     clause   is  optioml;   if   it   is  not  used,
operatiorBl   signs   will  be   represented   depending  on     the     USA6E     specified
for     the     data     item.         1f     the  USAGE   is   DISPLAY,   the   operational   sign   is
represented  as   trailing   zoned   signed.

Editing   signs  are  inserted  into  a   data   item  thrc"gh  the   use   of     the     sign
control   symbols  of   the   PICTURE   clause.

STANDMD  AL16hllENT   RULES

The  standard   rules  for  positioning  data  within  an  elementary  item     depend
on  the   category  of  the   receiving  item.     These   rules  are:

1.      1f   the   receivirq  data  item   is   described   as   numeric:

a)     The   data   is  aligned  by   decimal   point   and   is  moved   to  the     receiv-
ing     character    positions    with  zero  fill  or   truncation  on  either
end   as   required.

b)     When   an   assumed   decimal  point  is   not     explicitly     specified,      the
data     item     is     treated     as     if     it     had   an  assumed   decimal  point
immediately  following   its  rightmost  character  and  is     aligned     as
in   paragraph  la   above.
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2.      1f   the   receiving   cbta   item   is  a   numeric   edited   data     item,     the     data
moved     to     the   edited   data   item   is   aligned  by  decimal  point  with   zero
fill   or   truncation  at  either  end  as     required     within     the     receiving
character    positions    of   the   data   item,   except  where  editing   require-
ments   cause   replacemnt   of   the   leading   zeros.

3.      1f   the   receiving   data   item   is     alphanumeric     (other     than     a     numeric
edited     data     item),     alphanumeric     edited   or   alphabetic,   the   sending
data  is   moved   to   the   receiving  character  positions  and  aligned  at   the
leftmost  character  position  in  the   tita   item  with  space   fill   or   trun-
cation   to   the   right,   as   required.

1f  the   JUSTIFIED   clause   is   specified   for   the   receiving   item,   these     star+
dard   rules   are  nmdified   (see     The   JUSTIFIED   Clause).

ITEM  AL16l\llENT  FOR   INCREASED   0BJECT-CODE   EFFICIENCY

Some   computer  mmories  are  organized   in   such  a   way  that   there  are  natural
addressing     boundaries      in   the   computer   memory   (e.g.      word   ,   half-word   or
byte   boundaries).      The   way   in   which   data   is   stored   is   determined     by     the
object  program,   and  need  not   respect  these   mtural   boundaries.

However,   certain  uses  of   data   (e.g.      in   arithmetic  operations  or   in     sub-
scripting)     may     be  facilitated   if  the   data   is  stored   so  as   to  be  aligned
on   these  rütural  boundaries.     Specifically,   additioml   nüchine  operations
in     the     object     program   may   be   required   for   the   accessing   and  storage   of
data   if   portions  of   two     or     more     data     items     appear     between     adjacent
natural     boundaries,     or   if  certain  mtural   boundaries  bifurcate  a  single
data   item.

Data  items   which  are  aligned   on   these  natural   boundaries   in   such  a  way  as
to     avoid     such  additional   machine  operations  are   defined   to   be  synchron-
ized.      A  synchronized   itan   is   assumed   to  be     introduced     and     carried     in
that     form;   conversion   to  synchronized   form  occurs  only   during  the  execu-
tion  of   a   statement   (other   than   READ  or   WRITE)   which   stores   data     in     the
item.

On  Olivetti  M-30   and  M-40   computers,   the   word   is     the     natural     boundary.
All     data     is     aligned     on     a     byte     boundary     unless     synchronization   is
requested.      When   synchronization   is   requested,   the   word   boundary   is   used.

Synchronization   can   be   accomplished   in   two   ways:

1.       By   use   of   the   SYNCHRONIZED   clause.

2.      By  recognizing   the   appropriate   mtural   boundaries   and   organizing     the
data     suitably     without   the   use   of   the   SWWHRONIZED   clause.       (See   The
SYNCHRONIZED   Clause,    General   Rule   9).
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FILE   SECT10N

The  File  Section  is   located   in   the   Data  Division     of     a     source     program.
The     File     Section     defines     the     structure     of   data   files.     Each   file   is
defined  by  a   file  description  entry  and  one  or     more     record     description
entries.        Record     description     entries  are  written   immediately   following
the  file  description  entry.

The  general   fomat  of   the  File  Section   is   shown  below.

FILE   SECT10N.

[file-description-entry

{record-description-entry}   ...   ]   ...
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FILE   DESCRIPTI0N   ENTRY

In   a  C0B0L   program  the   file  description  entry   (FD   entry)     represents     the
highest     level     of     organization     in     the  File  Section.     The  File  Section
header   is   followed  by  a   file  description     entry     consisting     of     a     level
indicator      (FD),      a     file-name,   and  a   series   of   independent   clauses.      The
clauses  of  a   file  description  entry   (FD   entry)   specify  the     size     of     the
logical     and     physical   records,   the   presence   or   absence   of   label   records,
the   nanEs   of   the   records   which   comprise  the   file,   and  finally  the     number
of     lines     to     be  written   on  a   logical   printer   page.     The  entry  itself   is
teminated  by  a   period.

RECORD   DESCRIPT10N   STRUCTURE

A  record   description  consists  of  a   set  of   data  description  entries     which
describe     the  characteristics   of  a   particular   record.     Each  data   descrip-
tion  entry   consists  of   a   level-number   followed   by  the   data-narne   or   FILLER
clause,      if     specified,     followed     by    a  series   of   independent   clauses   as
required.     A  record   description  i"y  have     a     hierarchical     structure     and
therefore   the   clauses   used  with   an  entry  may   vary  considerably,   depending
upon  whether   or   not  it   is   followed  by  subordimte  entries,     The  structure
of     a   record   description  and  the  elements  allowed   in  a   record   description
entry  are  explained   in  Concept   of   Levels,   and     in     The     Data     Description
Entry.      The   size   of   the   record  may  not   be   larger   than   32,767   bytes.

lnitial  Values

The   initial   value   of   data  items   in   the  File  Section  is   undefined.
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THE   FILE   DESCRIPT10N   ENTRY

Function

The   fi~1e   description   entry   furnishes   information   concerning   the     physical
structure,    identification,   and   record-names   pertaining   to  a   file.

6erBral  Fomat

Format  1      -Sequential   Organization

FD   file-narne-1

LOCK   CONTAINS    [integer-1    TO]    integer-2
RECORDS

CHARACTERS

[RECORD   CONTAINS    [integer-3    Tj2]    integer-4   CHARACTERS]

RECORD    IS

RECORDS    ARE

ALLOC-UNIT

FILE-SIZE

RECORD    IS

RECORDS    ARE

STANDARD

integer-5

data-nane-1

{data-na":-2}

data-nam-3

in tege r -6
l_ 1 NE S
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F 0 0T I N G

AT    TOP

da ta -nam e-5

integer-8

AT    B0TTOM

[CODE-SET   IS   alphabet-name-1].

Format  2     -Relative  Organization

FD   file-narre-1

RECORDS

CHARACTERS

CONTAINS   [integer-1   T_0]   integer-2

[BE£PBLD   CONTAINS    [integer-3   P]    integer-4   CHARACTERS]

4-10

REr~ORl)     1S

RECORDS    ARE

ALLOC-UNIT

F I LE -S I ZE

T I ME - OU T

STANDARD

OMITTED

in teger -5

da ta -na me -1
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Format  3  -

RECORD    IS

RECORDS    ARE
{data-nane-2}

1ncbxed   Organization

FD   file-nam-1

[m coNTAIN*ntqer""nteger-2   {

RECORDS

CHARACTER

®

®

h

.[BE!PBil)   CONTAINS   [integer-3   Tj|]   integer-4   CHARACTERS]

VALUE    0F

RECORD    IS

RECORDS    ARE

ALLOC-UNIT

F I LE -S I ZE

TIME-OUT

PAGE-SIZE

SP L IT -S TRAT EGY

QAü  t=:RE) {data-name-2}

integer-5

data-name-1
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Syntax  Rules

1.     The   level   indicator  FD   identifies  the  beginning  of  a   file  description
entry  and  must  precede   file-name-1.

2.      The   clauses  which   follow  file-nam-1   may  appear   in   any   order.

3.     One   or   nDre   record   descripticm   entries  must   follow  the   file     descrip-
tion  entry.

6erieral  Rules

1.     A  file  description  entry  associates  file-naine-1   with  a     file     control
bl oc k .
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BlocK  CONTAINS   claLise

Function

The   BLOCK   CONTAINS   clause   specifies   the   size   of   a   physical   record.         This
clause   is   treated   as  a   comment.

6er-ral  Fomat

BLOCK   CONTAINS   [integer-1    |Q]   integer-2
RECORDS

CHARACTERS

r\

®

®

6eneral  Rules

1.      1f   the   CHARACTERS   phrase   is   specified,   the   physical      record     size      is
specified     in    terms   of  the   number   of   character  positions   required  to
store  the  physical   record,   regardless  of   the  types  of   characters  used
to   represent  the  items  within  the  physical   record.

2.      1f   integer-1   is   not  specified,   integer-2  represents  the  exact  size  of
the     physical   record.      1f   integer-l   and   integer-2  are  both  specified,
they  refer   to   the  minimum  and  "ximum  size   of     the     physical     record,
re specti v el y .

3.     1f   the  associated   file  control  block    is     an     external     file    control
blmk,     all     BLOCK  CONTAINS   claßes   in   the   rin   unit  which  are  associ-
ated  with  that   file  control    block    must     have    the     sa"3     value     for
integer-1   and  integer-2.
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C0l)E-SET  clause

Function

The  CODE-SET   clause   specifies     the     character     coü     convention     used     to
represent   data   on  the  external   media.

6e"!ral Fo"t
CODE-SET   IS   alphabet-name-1

Syntax  Rules

1.      1f   the  CODE-SET   clause   is   specified   for  a   file,   all   data   in   that   file
must      be      described     as     USAGE   IS   DISPLAY   and   any   signed   numeric   data
must   be   described   with   the   SIGN   IS   SEPARATE   clause.

2.      The   alphabet-mm   clause   referenced  by  the  CODE-SET   clause     must     not
specify  the   literal  phrase.

General  Rules

1.      If   the  CODE-SET   clause   is   specified:

a)     Upon   successful  execution   of  an  OPEN  statement,   the   character  set
used     to     represent    the     data    on     the  external  media  is  the  one
referenced  by  alphabet-name-1   in  the   file  control     entry     or     the
file  description  entry  associated  with  the  file-nam  specified  in
the   OPEN   stateinent.       (See   The   SPECIAL-NAMES   Paragraph.)

b)     1t   specifies  the  algorithm  for  converting  the     character     set    on
the    external     media     from/to  the  mtive  character  set  during  the
execution  of  an   input   or   output   operation.

2.      1f   the  CODE-SET   clause   is  not   specified,   the   native   character  set     is
assumed   for  data  on   the   external   media.

3.      1f  the  associated   file  control   blcx:k     is     an     external     file     control
block,   all  CODE-SET   clauses  in   the   run  unit  which   are  associated   with
that   file  control   blcx3k  must  be   the  same   character  set  a"]/or   collat-
ing   sequence.
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______
DATA  RECORDS  claLße T   __

FLmtion

The   DATA   RECORDS   clause   serves   only  as   documentation     for     the      names
cbta     records     with   their   associated   file.      The   DATA   RECORDS   clause   is
obsolete   el®ent  because   it   is  to  be   deleted   from   the     next     revision
American  National   Stanürd  C0B0l.

6emral  Formt

RECORD    IS

RECORDS    ARE {data-name-1}   ..  .

®

n

Syntax  Rules

1.      Data-name-1   is   the   name   of   a   data   record     and  must   have  an   01      level-
.   number   record   description,   with  the   sa"3   name,   associated  with   it.

C®reral  Rules

1.     The  presence  of  more  than   one  data-name   indicates  that   the   file     con-
tains     iTDre     than     one     type   of   data   record.      These   records   may   be   of
differirq  sizes,   different  fomats,   etc.     The  order  in  which  they  are
listed   is  not  significant.

2.     Conceptually,   all  data  records  within  a  file     share    the     sa"3     area.
This     is     in     no  way  altered  by  the   presence   of   more  than  one   type   of
data  record  within  the  file.
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lABEL   RECORDS  clause

Function

The   LABEL   RECORDS   clause   specifies   whether    labels   are   present.      The   LABEL
RECORDS     clause      is     an   obsolete  elenßnt   because   it   is   to   be   deleted   from
the   next   revision   of   American   Natioml   Standard   COB0L.

Ceneral  Fomat

RECORD    IS

LA8EL RECORDS

STANDARD

Geipral  Rules

1.      OMITTED  specifies  that   no   explicit   labels   exist  for   the   file     or     the
device   to  which  the   file   is  assigned.

2.      STANDARD   specifies  that   labels  exist   for   the   file  or     the     device     to
which     the     file     is     assigned.        For   mass   storage   files,   no  explicit
labels  exist.      For   all  other   medium,   the   format  of   labels     is     to     be
defined.

3.       1f   the   LABEL   RECORDS   clause   is   not   specified   for   a   file,    STANDARD      is
the   default.

4.     lf   the  file  control  block  associated  with  this  file  description  entry
is     an     external      file   control   block,   all   LABEL   RECORD   clauses   in   the
run  unit  which  are  associated   with  this   file  control     block     must     be
the   same.
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11NA6Eclatise-_

Function

The  LINAGE   clause   provides   a   means   for   specifying   the   depth   of   a      logical
p?ge     in     terms     of   number   of   lines.      It  also   provides   for   specifying  the
size   of   the   top   and  bottcm   margins  on   the     logical      page,      and     the     line
number,   within   the   page   body,   at   which   the   footing   area   begins.

6ereral  Fomat

LINAGE    IS
data-nam?1

in tege r-l
L INES F00TING   AT

data-name-2

in tege r-2

r\

r\

®

LINESATTE{=::::::=j-3}]

Syntax  Rules

1.      L)ata-na"}-1,   datama"3-2,      data-nar"3-3,      data-name-4     must     reference
unsigned   numeric   integer   cbta   items.

2.      Data-name-1,   datamame-2,   datama"}-3,   data-name-4  may  be   qualified.

3.      1nteger-1   must   be   less   than   32768.

4.      Integer-2  must   rmt  be   greater   than   integer-1.

5.      1nteger-3,   integer-4  may   be   zero   and  must   be   less   than  32768.

6.      The   LINAGE   clause   rrEiy   be   specified   only   if   the   associated     file     cor+
trol   entry   specified   TEXT-FILE,    SYSPRINT1,    SYSPRINT2,    SYSPRINT3,    SYS-
PRINT4,    or   WS-PRINTER   in   the   ASSIGN   clause.

6ermral  Rules

1.      The  LINAGE   clause   provides   a   means   for   specifying   the   size   of   a   logi-
cal     page     in  terms   of   number   of   lines.      The   logical   page   size   is   the
sum   of   the   values     referenced     by     each     phrase     except     the     FO0TIN6
phrase.          1f      the      LINES      AT      TOP      or   LINES   AT   B0TTOMphrases   are   not
specified,   the   values  of   these   items   are   zero.      1f   the   F00TING  phrase
is     not     specified,      no  end-of-page   condition   independent   of  the   page
overflow  condition  exists.
There  is   rmt  mcessarily  any  relationship   between     the     size     of     the
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1ogical   page   and  the   size   cf   a   physical   page.

2.      1nteger-1   or   the   value   of  the   cbta     itm     referenced     by     data-name-1
specifies    the     number     of   lines  that   can  be   written  and/or   spaced
the   logical   page.     The   value  must   be   greater   than   zero.     That   part
the   logical   page   in   which   these  lines  can   be   written  and/or   spaced
called   the  page  body.

3.      1nteger-2   or   the   value   of   the   data     item     referenced     by     data-name-2
specifies     the     line   number   within   the   page  body  at  which  the   footing
area  begins.     The  value  must  be   greater   than     zero    and     not     greater
than     integer-1     or     the     value     of   the   data   item   referenced  by  data-
nane-1.

The   footi"3  area  comprises  the  area  of   the   logical   page     between     the
line     represented    by     integer-2   or  the   value   of  the   data   item  refer-
enced  by  data-name-2  and  the   line  represented     by     integer-1     or     the
value   of   the   data   item   referenced  by   data-name-1,   inclusive.

4.     1nteger-3  or   the   value  of   the   data     item     referenced     by    data-na"}-3
specifies     the     number     of     lines   that   comprise   the   top  margin   on  the
logical   page.      The   value   may  be   zero.

5.      1nteger-4  or  the   value   of  the   üta     item     referenced    by     data-name-4
specifies     the   number   of   lines  that   comprise  the   bottcm  margin  on  the
logical   page.      The   value   nuy   be   zero.

6.     1nteger-1,   integer-3,   and  integer-4,   if   specified,   are     used     at     the
time     the     file     is  opened  by  the  execution   of  an  OPEN  state"3nt  with
the   OUTPUT   phrase,   to   specify   the   number   of   lines  that   comprise     each
of     the     indicated    sections  of  a   logical   page.      1nteger-2,   if  speci-
fied,   is   used  at  that  time  to  define  the   footing  area.     These     values
are     used     for    all   logical   pages  written   for   the   file   during  a  given
execution  of   the   program.

7.      The   values  of   the   data   items   referenced  by  data-name-1,     data-name-3,
and   data-name-4,   if  specified,   are   used  as   follows:

a)      The   values  of   the   data   items,   at   the   time   an   OPEN   statement     with
the     OUTPUT     phrase   is  executed   for   the   file,   are   ißed   to   specify
the   number   of   lines   that  are  to  comprise  each     of     the     indicated
sections  for  the   first   logical   page.

b)      The   values  of   the   data   items,   at   the   time   a  WRITE   statement     with
the     ADVMCING     PAGE  phrase   is   executed   or   a   page   overflow   condi-
tion  occurs   are  used  to   specify  the   number   of   lines  that     are     to
comprise     each     of     the     indicated     sections   for   the   next   logical
page.       (See   The   WRITE   Statement.)

8.     The   value   of   the   data   item   referenced  by   data-name-2,      if     specified,
at     the   time   an   OPEN   statement  with   the   OUTPUT   phrase   is   executed   for
the   file,   is   used  to   define  the   footing  area   for     the     first     logical
page.         At     the   time   a   WRITE   statement   with   the   ADVANCING   PAGE   phrase
is  executed   or  a   page  overflow  condition  occurs,   it   is   used   to   define
the   footing  area  for  the   next   logical   page.
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9.      A  LINAGE{OUNTER   is   generated   by  the   presence     of      a     LINAGE      clause.
The   value   in   the  LINAGE-COUNTER   at   any   given   time   represents   the   line
number   at   which   the   device   is     positioned     within     the     current     page
body.      The   rules   governing   the   LINAGE-COUNTER   are   as   follows:

a)      A   separate   LINAGE-COUNTER   is   supplied   for   each   file   described      in
the     File     Section  whose   file   descriptim  entry  contains  a  LINAGE
cl ause .

b)      LINAGEJCOUNTER   may     be      referenced      only      in      Procedure      Division
statements:     however,     only     the     input4utput  control   system  may
change   the   value   of   LINAGE-COUNTER.       Since   more   than   one     LINA6E-
COUNTER     nEy     exist      in     a   program,   the   user   must   qulify  LINAGE-
COUNTER   l:y   file-name   when   necessary.

c)      LINAGE-COUNTER   is   i")dified,   according     to     the      following     rules,
during  the   execution  of  a  WRITE   statement  to   an   associated   file:

-When   the   ADVM[INGPAGE   phrase      of     the     WRITE     state"}nt      is
specified,      the     LINAGE+30UNTER     is     reset     to   the   value   one.
During   the   resetting   of  LINAGE-CWNTER   it's   value     is     impli-
citly     incremented  to  exceed  the   value   specified  by  integer-1
or   the   data-item   referenced  by  data-name-1.

-       When   the  ADVANCING  identifier-2   or   integer-1      phrase     of     the
WRITE     statenent      is     specified,    the  LINAGE-COUNTER   is   incre-
mented  by  integer-1   or   the  value   of   the   data  item     referenced
by  identifier-2.

-When   the   ADVANCINGphrase     of      the     WRITE      statement     is      not
specified,      the     LINAGE-COUNTER      is     incremented  by  the   value
one.       (See   The   WRITE   Statement.)

-        The   value   of   LINAGE-COUNTER   is   reset   to   one   when      the     device
is     repositioned  to  the  first  line  that  can  be  written  on  for
each   of   the   succeeding   logical   pages.      (See   The  WRITE     State-
me nt. )

d)      The   value   of   LINAGE-COUNTER   is   set  to   one   at      the      time      an      OPEN
staterTent   is  executed  for  the  associated  file.

10.   Each   logical   page   is   contiguous  to  the   next  with  no  additioml     spac-
ing   provided.

11.1f   the  file  control  block  associated  with  this   file  description  entry
is     an    external     file  control   block,   all   file  description  entries   in
the   run  unit  which  are  associated  with  this  file  control     block    must
hav e :

a)      ALINAGE   clause,    if   any     file     description     entry     has     a     LINAGE
c 1 a us e .

b)     The  sane   corresponding  values  for   integer-1,   integer-2,     integer-
3,   and  integer-4,   if  specified.
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c)     The   same   corresponding  external   data   items     referenced     by     data-
naTre-l ,   data-narre-2,   data-narTe-3,   and  data-na"3-4.

1t   is   the   user's   responsibility  to   check   the   above  consistencies.
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`   RECORD  CONTAINS   clause =-_-_-_i__

Function

The   RECORD   CONTAINS   clause   specifies   the   size   of   data   records.

6eneral  Fomat

Format   1

RECORD    CONTAINS

Format   2

n

rt

n

integer-1    CHARACTER:;

RECORD   CONTAINS    [integer-2   TO]    integer-3   CHARACTERS

Syntax  Rules

1.      1nteger-1,   integer-2,   and  integer-3  may  not  be   greater   than   32767.

2.      1n   fomat  1   no  record  description  entry   for   the   file     may     specify     a
number   of   character  positions  greater  than   integer-1.

6eipral  Rules

1.      1f   the   RECORD   clause   is   not  specified,   the   size   of   each     data     record
is   completely   defined   in  the   record   description  entry.

2.     1f  the  associated  file  control  block     is     an     external     file    control
block,   all   file   description  entries   in  the   rim  unit  which  are  associ-
ated  with  that   file  control  block  must  specify  the     same     values     for
integer-1.        1f     the     RECORD     clause     is     not     specified,     all   record
description  entries  associated  with  this  file  control  block    must     be
the  sam  length.

3.     Format  1   is   used   to   specify   fixed   length   records.        1nteger-1     speci-
fies     the     number     of   character  positions  contained   in  each  record   in
the   file®

4.     When   fomat  2   of   the   RECORD   clause   is   used,    integer-2     and     integer-3
refer     to     the   minimum   number   of   characters   in  the   smallest   size   data
record   and  the  maximum  number   of   characters  in   the   largest  size     data
record,     respectively.        However,   in  this   case,   the   size   of  each   data
record   is   completely  defined   in  the   record  description  entry.

5.      1n   fomat  2  the   size   of  each   data   record   is   specified   in  terms   of  the
number     of     character  po5itions  required   to   store  the   logical   record,
regardless   of  thc:  types  of  characters   used     to     represent     the     items
within   the   logical   record.      The   size   of   a   record   is   determined  by  the
sum   of   the   number   of   characters   in  all   fixed  length  elementary     items
plus     the     sum     of     the     maximum  number   of   characters   in   any   variable
length  item   subordirtate   to  the   record.     This     sum     may     be     different
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from     the     actual     size     of     the     record;     see  Selection   of  Character
Representation   and   Radix;    The   SYNCHRONIZED   Clause;    The   USAGE      Clause.
The   actual   size   of   the   record  written   is   always   the   maximum   number   of
characters  in   the   data  record  with  the   largest  size.
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VALUE   OF   clause

Function

The   VALUE    0F

file   and   the

For   relative
time   to  wait

Fur thermor e,
butes   of   the

®

h

®

clause   is   used  to  specify  the   initial  allocation  size     of
size   of   any  extensions   made   to   the   file.

and  inck3xed   files   it   is   also   used   to   specify   the     amount
for   a   lcx:ked   file.

for   indexed   files,   it   nüy  be   used   to   specify   various     attri-
key   files.

General  Fomat

Format   1

VALUE    0F

-Sequential  0rganization

ALLOC-UNIT

F I LE -S I ZE

integer-l

da ta-na rre -1

Format  2   -Relative  Organization

ALLOC-UNIT

F I LE -S I ZE

TIME-OUT        IS

VALUE    0F

4004290   H

integer-1

da ta -na me -1

integer-2

data-name-2
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Fomat   3   -   1ndexed   Organization

ALLOC-UNIT

FILE-SIZE

VALUE    0F TIME-OUT        IS

PAGE-SIZE       IS

integer-1

da t a-na rre -l

integer-2

data~name-2

intege r-3

da ta -n am e-3

SPLIT-STRAT£GY    IS
integer-4

data-name-4

5ynrtax  Rules

1.      No   phrase   nüy   appear   more   than   once   in   a   VALUE   0F   clause.

2.     Data-name-1,   data-name-2,   data-name-3   and  data-name-4  must     reference
unsigned   numeric   integer   data   items.

3.     Data-name-1,   data-name-2,   data-name-3   and   data-name-4   rmy     be     quali-
f i ed .

4.      Integer-1   or   the  value   of  the  data     item     referenced     by     data-name-1
must   not  be  greater   than   2,147,483,647.

5.      Integer-1   or   the  value  of  the  data   item   referenced  by  data-name-1   may
not  be  less  than  the  length  of  the  record  for  the  f ile.

6.     1nteger-2  or   the  value  of  the  data     item     referenced     by     data-name-2
must   not  by  greater   than  15.

7.     Integer-3  or   the  value  of  the  data   item   referenced  by  data-name-3  may
be   1,   2,   4   or   8.

8.     Integer-4  or  the  value  of  the  data   item  referenced  by  data-name-4  may
be   50,   90   or   100.

Gernral  Rules

Formats   1,   2   and   3

1.     The  FILE-SIZE  phrase   is   used  at   open   time  to   determine   the   number     of
bytes    initially  allocated  for  the  data  record  portion  of  the  file  if
the  file   is  to  be  created   by  the  execution  of  the  OPEN  statement.   The
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user     should  take  into  consideration  that   the  allocation  for  the  pri-
mary   ancl  alternate   key  portion  are   not   included   in     this     value.     The
phrase  meaningless   if  the  file   already  exists.

2.      1f  the   FII_E-SIZE   phrase   is   not   specified,   ten   blocks   (5120  bytes)      is
used     except     when     the     record   size  of  the  file   is  greater  than   5120
bytes   in  which   case   the   record  size   is  the   default  value.

3.     1f  the  requested  amount   is  not  available,   and  the     file     is     a     text-
file,   the   maximum   available   is  allocated.

4.      The   Al_LOC-UNIT   phrase   is   used   during   the   execution   of   a   WRITE     state-
ment     when  the  file's   current  allocation   is  used   up.   Integer-1   or  the
value  at   open  time  of  the  data   item  referenced   by  data-name-1   is     the
number   of  bytes   by  which  the   allocation   of  the  data   record  portion   is
extended,   if  available.

It   is   recommended   that   the   ALLOC-UNIT   integer   be   less   than   FILE-SIZE.
However   it   should   be   noted   that   since   the   execution   of   an   OPEN   0UTPUT
statement  for  a  file  already  existing    truncates    the    file,     initial
allocation   of  the   file   in   this   case   is   done   using  ALLOC-UNIT   upon   the
execution   of  the  first   WRITE  statement.

5.      If  the   ALLOC-UNIT  phrase   is   not   specified,   the   specified     or     default
value   for   FILE-SIZE   is   used.

Formats   2   and   3

6.      The   TIME-OUT   phrase   is   used   during   the   execution   of   an   OPEN   statement
for     a   file   which   has   been  placed   in   lock  mode  by   another   system  pro-
gram  or  process.   Integer-2  or   the  value  at   open  time  of  the  data   item
referenced     by     data-name-2   is  used  to   determine  how   long  to  wait  for
the   resource   to  become  available  before   resulting  in    an     1-0     error.
Zero     implies     no     wait.     A     specification   of  15   causes  a   wait  for   an
indefinite  period.   Otherwise,   the     value     represents     the     number     of
seconds   to  wait.

7.     If  the  T"E-OUT  phrase   is   not  specified,   zero   is  used.

Format   3

8.      The   PAGE-SIZE   phrase   is   used   at   open   time   to   determine   the   number     of
blocks     (512     bytes     per     block)   per  page   for  the  file   containing  the
primry  keys  and  the  files  containing  the  alternate  keys,   if  any,     if
the     file     or     files     are     to  be   created  by  the   execution  of  the  OPEN
statement.     The  phrase   is  meaningless   if  the  file     or     files     already
exists.
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9.      1f  the   PAGE-SIZE   phrase   is   not   specified,   2   is  used.

10.   The   SPLIT-STRATEGY   phrase   is   used   at   open   time     to     define     the     page
splitting     strategy     for     pages     of  the  primary  key  and  alternate  key
files  when  they  become  full.      1nteger-4  or   the  value  at  open  time     of
the       data     item     referenced     by     data-name-4     may  be   50   (for  a   50-50
split),   90   (for   a  90-10   split),   or   100   (for   a   100-0)   split.

11.   If  the   SPLIT-STRATEGY   phrase   is   not   specified,   50   is   used.
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WORKIN6-STORAGE   SECT10N

The  Worl{ing-Storage   Section   is   located   in   the   Data   Division   of     a     source
proqram.        The     Working-Storage   Section   describes   records   and  subordinate
data   items  which  are   not  part  of  data   files.

The  Working-Storage   Section   is   composed   of  the   section     header,      followed
by  record   description  entries  and/or   data   description  entries  for  noncon-
tiguous  data   items.

The  general   format   of   the  Working-Storage   Section   is   shown  below.

WORKING-STORAGE    SECTI0N.

evel-description-entr
rd-description-entry

Gerwral  Rules

1.      Each   record   name   and   noncontiguous   item  name  must   be   unique   since     it
may  not  be   qualified.
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LINKA6E   SECTI0N

The  Linkage   Section   is   located   in   the   Data   Division   of  a   source     program.
The     Linkage     Section     appears     in     the   called  program   and   describes  data
items   that  are  to  be  referred  to  by  the  calling  program     and     the     called
Program.

The  Linkage   Section   in   a  program   is  meaningful   if  and  only  if  the     object
program     is     to     function     under   the   control   of  a   CALL   statement,   and  the
CALL   statement   in   the   calling   program   contains   a   USING   phrase.

The  Lin!<age  Section   is  used   for   describing  data   that   is  available  through
the     calling  program  but   is  to  be  referred   to   in  both  the  calling  and  the
called  program.     A  complete   description   is     given     in     the     lnter-Program
Communication   chapter.

The  structure  of  the  Linkage  Section   is  the  same  as  that   of  the     Working-
Storage  Section,   beginning  with  a   section  header,   followed  by  noncontigu-
ous  data   items   and/or   record   description   entries.

The  general   format   of   the   Linkage   Section   is   shown  below.

l.INKAGE   SECTI0N.

vel-description-entr
ord-description-entry

General  Rules

1.      Each   record   name   and   noncontiguous   item  name   must   be   unique   since     it
may  not  be   qualified.
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THE   SCREEN   SECT10N

The   Screen   Section   is   located   in   the   Data   Division   of   a     source     program.
The   Screen   Section   describes   records   and  subordinate   data   items  which   are
part   of   Screen   record.

The   Screen   Section   is   composed   of  the   section   header,   followed   by     record
description    entries     and/or     data     description     entries     for    the   screen
records.

The   general   format   of   the   Screen   Section   is   shown   below.

SCREEN    SECTI0N.

[screen-record-description-entry]   ...

®

n

®

For  a   description   of  the  Screen  Section   refer   to  chapter     6     Screen     Han-
dl ing .

THE   REPORT   SECTI0N

The   Report   Section   is   located   in   the  Data   Division   of  a     source     program.
The   Report   Section   describes   records   and  subordinate  data   items  which   are
part  of  data  files.

The  Report   Section   is   composed   of  the   section   header,   followed   by     record
description  entries.

The   general   format   of   the   Report   Section   is   shown  below.

REPORT    SECT10N.

[report-description-entry  {report-group-description-entry}   ...   ]   ...

For  a  complete   description   of  the  Report     Section     refer     to     chapter     11
Report  Writer.
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BINARY

COMPUTAT10NAl

COMP

COMPUTAT10NAL-1

COMP-1

COMPUTAT10NAL-2

COMP-2

COMPUTAT10NAL-3

[USAGE    IS]r\

®

n

COMP-3

COMPUTAT10NAL-4

COMP-4

D I SP LAY

DOUBLE -REAL

1NDEX

PAC KE D-DE C IMAL

SINGLE-REAL

WORD-BINARY

TRAILING [SEPARATE   CHARACTER
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OCCURS   integer-2    TIMES

ASCENDING

DESCENDING

[1NDEXEl)

KEY   IS   {data-name-2}

BY   {index-name-1}    ...    ]

OCCURS   integer-1

ASCENDING

DESCENDING

[1NDEXEL)    BY

SYNCHRONIZED

JUSTIFIED

[BLANK   WHEN    ZERO]

4-32

T0   integer-2   TIMES   DEPENDING   0N   data-nan€-5

KEY   IS   {data-name-2}

{index-name-1}    ...    ]

[1!4±1±5  IS   literal-1 ].
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Fomat   2:

66   data-name-1    RENAMES   cbta-name-2

Fomat   3:

88   conditior+name-1

VALUE    IS

VALUES    ARE l i te ra l-1

®

®

Syntax  Rules

1.      Level-number   in   fomat  1   may   be   any   number   from   01    through  49   or   77.

2.      1n   fomat  1,   the   data-name-1   or   FILLER     clause,      if     specified,      must
immediately   follow  the   level-number.      The   REDEFINES   clause,    if   speci-
fied,   must   immediately   follow   the   data-name-1      or     FILLER     clause      if
either     is     specified;        otherwise,      it     must     immediately  follow  the
level-number.      The   remaining   clauses   may   be   written   in   any   order.

3.      The   PICTURE   clause   must   be   spec
an     index     data     item  and   the
case  use   of   this   clause   is  pr

every  elementary  item  except
the   RENAMES   clause,    in   which

4.       The   words   THRU   and   THROUGH   are   equivalent.

6ereral  Rules

1.       The    clauses   SYNCHRONIZED,    PICTURE,    JUSTIFIED,       and       BLANK      WHEN       ZERO
must  not  be   specified  except   for   an  elementary   data   item.

2.      Format  3     is     used     for     each     conditior+name.         Each     condition-name
requires     a     separate     entry  with  level-number   88.     Fomat  3   contains
the   narTe   of   the   condition  and  the   value,   values,   or   range     of     values
associated  with  the  condition-name.     The  condition-riam  entries   for  a
particular  conditioml   variable  must     immediately     follow    the     entry
describing     the     item  with  which  the   condition-na"3   is  associated.     A
conditior+name   can  be   associated     with     any     data     description     entry
which   contains  a   level-number   except   the   following:
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a)      Another   condition-name.

b)      A   level   66   item.

c)      A  group   containing   items   with   descriptions     including     JUSTIFIED,
SYCHRONIZED,    or   USAGE    (other    than   USAGE   IS   DISPLAY).

d)      An   inckx   data   item.

3.     Multiple   level  01   entries  subordimte  to   any     given     level     indicator
other     than     the     level     indicator  RD   for  a   report   description  entry,
represent  implicit  redefinitions  of   the   same   area.
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BLANK  WHEN   ZER0   clause

Function

The   BLANK   WHEN   ZER0   clause   permits   the   blanking   of   an   item   when   its   value
is  zero.

6emral  Fomat

BLANK   WHEN    ZERO

Syntax  Rules

1.      The   BLANK   WHEN   ZERO   clause   can   be   used   only   for      an      elementary
whose     PICTURE      is      specified   as   numeric   or   numeric   edited.      (See
PICTURE   Clause.)

r\ 2.     The   numeric  or   numeric  edited   data  description     entry     to     which
BLANK     WHEN   ZER0   clause   applies   must   be   described,   whether   impli

`   or    explicitly,    as   USAGE   IS   DISPLAY.

6eneral  Rules

1.      When   the   BLANK  WHEN   ZER0   clause   is   used,    the   itan   will   contain     noth-
ing  but   spaces   if  the   value   of   the   item   is  zero.

2.      When   the   BLANK   WHEN   ZER0   clause    is   used   for   an   item   whose   PICTURE      is
numeric,   the   category   of   the   item   is   considered   to   be   numeric   edited.
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DATA-NAllE  or   FILLER   clause

Fu_ti_
A  data-name   specifies  the   nam   of   the   data   being   described.      The   key  word
FILLER
ci tly .

may   be   used   to   specify  a   data   item  which   is  not   referenced  expli-

Ge"}ral  Fomat

Syntax  Rules

1.      1n   the   File,   Working-Storage,      Linkage     and     Screen     Sections,      data-
name-1      or     the     key  word  FILLER,    if  either   is   specified,   must   be   the
first  word   following  the   level-number   in   each   data   description  entry.

6eneral  Rules

1.     1f   this   clause   is   cmitted,   the  data   item   being  described     it     treated
as   though   FILLER   had   been   specified.

2.      The   key   word   FILLER   may   be   used   to   narTe   a      data      item      in      a      record.
Under      no     circurrßtances   can  a   FILLER   item   be   referred   to  explicitly.
However,   the   key   word   FILLER   may   be   used   to   nam   a   conditional      vari-
able   because   such   use  does  not   require  explicit   reference   to  the   data
itaTi   itself ,   but  only  to   its  value.
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=T___        __T____

I=__ _=
JUSTIFIED  clause ---

Function

The   JUSTIFIED   clause   permits   alternative   positioning     of     data     within     a
receiving   data   item.

6eneral  Fomat

JUSTIFIED

R I GHT

®

®

r\

Syntax  Rules

1.      The   JUSTIFIED   clause   can   be   specified   only     at     the     elementary      itffl
leve l .

2.      JUST   is   an   abbreviation   for   JUSTIFIEO.

3.      The   JUSTIFIED   clause   cannot   be   specified   for   any   data   item     described
as   numeric  or   for   which   editing   is   specified.

4.      The   JUSTIFIED   clause   must   not   be   specified   for   an   index   cbta   item.

6eneral  Rules

1.      When   a   receiving   data   item   is   described   with   the   JUSTIFIED   clause   and
the     sending     data     item     is   larger   than   the   receiving   data   item,   the
leftinost  characters  are  truncated.      When   the   receiving   data     item     is
described   with   the   JUSTIFIEL)   clause   and   it   is   larger   than   the   sending
data   item,   the   data   is   aligned  at   the   rightmost  character  position   in
the   data   item  with  space   fill   for   the   leftmost   character  positions.

2.      When   the   JUSTIFIEU   clause   is   omitted,   the   standard   rules   for   aligning
cbta   within   an   elementary   item   apply   (see   Standard  Alignr"3nt  Rules).
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•--_ LEVEL-Nl"ER  description

Furmtion

The   level-number   shows   the   hierarchy   of   data   within   a   logical   record.      1n
addition,   it   is   ißed   to   identify  entries   for   working   storage   items,1ink-
age   itans,   condition-names,   and  the   RENAMES   clause.

6eneral  Fomat

le ve l -n umbe r

Syntax  Rules

1.     A   level-number   is   required   as   the   first   element   in   each   data  descrip-
tion  entry.

2.      Data   description  entries  subordimte  to   an   FD   or   SD   entry     must     have
level-numbers   with   the   values   01   through   49,   66,    or   88.

3.      Data   description  entries   in   the   Working-Storage   Section     and     Linkage
Section  must   have   level-numbers   01   through   49,   66,   77,    or   88.

General  Rules

1.     The   level-number     01      identifies     the     first     entry     in     each     record
de sc r i pti on .

2.      Special   level-numbers  have  been  assigned     to     certain     entries     where
there   is   rio   real   concept   of  hierarchy:

a)     Level-number   77   is   assigned     to     identify     noncontiguous     working
storage     data   items,   noncontiguous   linkage   data   items,   and   can   be
used   only  as   described  by  fomat  1   of   the   data   description  entry.
(See   The  l)ata   Description  Entry.)

b)      Level-number   66   is   assigned   to   identify   RENAMES   entries     and     can
be     used    only     as     described   in   fomat  2   of   the   data   description
entry.      (See   The   Data   Description  Entry.)

c)     Level-number   88   is  assigned   to  entries     which     define     condition-
names   associated  with  a   conditioml   variable   and  can  be   used   only
as   described   in   format
Data  Description

the   data   description   entry.      (See,  The

3.     Multiple   level   01   entries  subordinate  to   any     given     level     indicator
other     than     the     level     indicator  RD   for  a   report   description  entry,
represent  implicit  redefinitions  of   the   same   area.
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Li=
OCCURS   clause    _         _`

Function

The   OCCURS   clause   eliminates  the   need   for   separate   entries     for     repeated
data     items  and  supplies   information   required   for   the   application   of   sub-
scripts  or   indices.

6eneral  For"t

Format   1  :

OCCURS    integer-2   TIMES

ASCENDING

DESCENDING KEY   IS   {data-name-2}

[1NDEXED   BY   {index-name-1}    ..  .    ]

Fomat  2:

OCCURS

®

integer-1   T0   integer-2   TIMES   DEPENDING   ON   data-name-1

ASCENDING

DESCENDING

[1NDEXED   BY       {incbx-name-1}    ...    ]

Syntax  Rules

1.      The   OCCURS   clause   must   not  be   specified   in   a   data     description     entry
tha t :

a)      Has   a   level-number   of   01,   66,   77,   or   88,   or

b)     Has  a   variable   occurrence   data   item   subordinate   to   it.

2.      L)ata-narre-l   and  data-name-2   may   be   qualified.

3.     The   first   specification   of   data-name-2  must   be   the   rEme   of  either   the
entry     containirq     the     OCCURS     clause   or   an   entry  subordimte  to  the
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entry   containing   the     OCCURS      clause.
data-name-2     name     entries     subordinate
OCCURS   clause.

Subsequent     specification     of
to     the   entry  containing  the

4.      Data-name-2  must     be     specified     without     the     subscripting     normally
required.

5.     Whereboth   integer-1     and     integer-2     are     used,      integer-1     must     be
greater     than     or     equal     to     zero  and   integer-2  must   be  greater  than
integer-, .

6.      Data-name-1   must   describe   an   integer.

7.      In   fomat  2,   the   data   item   defined  by   data-name-1   must  not     occupy     a
character    position    within  the   range   of   the   first  character  position
defined  by  the   data   descriptim   entry  containing     the     OCCURS     clause
and     the     last     character     position  defined  by  the   record   description
entry   containing   that   OCCURS   clause.

8.      1f   the   OCCURS     clause     is     specified     in     a     data     description     entry
included     in     a     record     description     entry     containing     the  EXTERNAL
clause,   data-name-1,   if   specified,   must   reference  a     data     item     pos-
sessing     the     external   attribute,   which   is   described   in   the  same  Data
Div ision.

9.      1f   the   OCCURS   clause   is   specified   in   a   data   description  entry     subor-
dimte     to     one     containing  the   GL0BAL   clause,   data-name-1,    if   speci-
fied,   must   be   a   global   name   and  must   reference  a   data   item     which     is
described   in   the   same   Data   Division.

10.   A   data  description  entry  that   contains   format  2   of   the   OCCURS     clause
may     only     be     followed,     within     that     record     description,     by   data
description  entries  which  are  subordimte  to   it.

11.   Data   items   identified  by  the   data-names   in   the   KEY   IS  phrase  must  not
contain     an     OCCURS     clause   except   when   data-name-2   is   the   subject  of
the  entry.

12.   There  must   not  be   an   entry  that   contains   an   OCCURS   clause   between  the
descriptions     of     the     data  items   identified  by  the   data-names   in  the
KEY   IS  phrase  and  the   subject  of   the   entry.

13.   An   lNDEXED   BY   phrase   is   required   if   the   subject   of   this   entry,   or     an
entry     subordimte    to     this     entry,   is   to   be   referenced  by  indexing.
The   index-mme   identified  by  this   clause     is     not     defined     elsewhere
since     its    allocation     and  fomat  are  dependent  on   the  hardware  and,
not   being   data,   cannot   be  associated  with   any   data   hierarchy.

14.    1ndex-name-1   must   be   a   unique   word   within   the   program.

15.   1f   fomat  2   is   specified   in  a     record     description     entry     associated
with  a   file  and  the   data   item   referenced  by  data-name-1   is   defined   in
the   same   file,    it  must   be   in   the  same   record.
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General  Rules

1.      Except   for  the  OCCURS   clause   itself,      all     data     description     clauses
associated     with     an   itöm  whose   description   includes   an  OCCURS   clause
apply  to   each   occurrence  of   the   item  described.

2.      The   number   of  occurrences   of   the   subject  entry   is   defined   as   follows:

a)      In   fomat  1,   the  value  of   integer-2  represents  the     exact    number
of   occurrences.

b)     1n   fomat  2,   the   current  value  of   the     data     item     referenced     by
cbta-name-1   represents  the   number   of   occurrences.

This  fomat  specifies  that  the  subject  of  this  entry  has  a    vari-
able     number     of     occurrences.     The   value   of   integer-2   represents
the   maximum   number   of   occurrences     and     the     value     of     integer-1
represents     the     minimum     number     of     occurrences.      This  does  not
imply  that  the   length  of  the  subject  of  the    entry     is     variable,
but  that  the   number   of  occurrences   is   variable.

The  value  of   the  data   item   referenced  by     data-nam-1     must     fall
within  the  range   integer-1   through  integer-2.     Reducing  the   value
of   the   data  item   referenced  by  data-nane-1   makes  the  contents     of
data     items,   whose  occurrence   numbers   rmw  exceed  the   value   of  the
data  iten   referenced  by  data-nam-1,   undefined.

3.     When  a   group   data  item,   having   subordinate   to   it   an  entry  that  speci-
fies     fomat     2     of   the  OCCURS  clause,   is   referenced,   the  part  of  the
table  area   i5ed   in  the  operation   is   determined  as   follows:

a)     If  the  data   item  referenced  by  data-nan€-1   is  outside  the    group,
only    that     part  of  the  table  area  that   is   specified  by  the  value
of  the  data  item  referenced  by  data-nam-1   at  the     start    of     the
operation  will   be   ued.

b)      If   the   data  item   referenced  by  data-name-1      is     included     in     the
same     group     and     the     group   data   item   is   referenced   as  a   sending
itan,   only  that  part  of  the  table  area  that   is  specified    by    the
value     of  the   data   item  referenced  by  data-name-1   at  the  start  of
the   operation  will  be   used   in  the   operation.      1f   the  group     is     a
receiving  item,   the   maximum   length   of   the   grc"p   will   be   used.

4.     When   the   KEY   phrase  is   specified,   the   repeated   data  must   be     arranged
in  ascending   or   descending  order   according   to   the   values  contained   in
data-name-2.      The  ascending  or   descending  order   is   determined  accord-
ing     to  the   rules   for   the   comparison   of   operands.      (See  Comparison   of
Numeric  Operands,   and  Ccmparison   of   Nonnumeric  Operands.)      The     data-
names  are   listed   in  their   descending  order   of   significance.
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PICTURE   clause

Function

The  PICTURE   clause   describes     the     general      characteristics     and     editing
requirements   of   an   elementary   item.

6eneral  Fomat

t=-.-==) 1S  character-string

Syntax  Rules

1.      A   PICTURE   clause   can   be   specified   only   at   the   elementary   item   level.

2.      A   character-string  consists     of     certain     allowable     combinations     of
characters   in   the   C0B0L   character   set   used   as   symbols.      The   allowable
combinations   determine   the   category   of   the   elernentary  item.

3.      The   maximum   number   of   characters   allowed   in   character-string   is   30.

4.      The  PICTURE   clause   must   be   specified   for   every   elementary   item   except
an      index     data     item   or   the   subject   of   the   RENAMES   clause.      1n   these
cases   the   use   of   this   clause   is   prohibited.

5.      PIC   is   an   abbreviation   for   PICTURE.

6.      The   asterisk   when   i6ed   as   the   zero   suppression   syJnbol   and   the     clause
BLANK   WHEN   ZER0   may   not   appear   in   the   same    entry.

6eneral  Rules

1.      There  are  five  categories   of   data   that   can   be   described   with     a     PIC-
TURE      claße:   alphabetic,    numeric,   alphanumeric,   alphanumeric   edited,
and  numeric   edited.

2.      To   define   an   item   as   alphabetic:

a)      1ts  PICTURE   character-string   can   only   contain     the     symbols      'A',
'8';    and

b)      1ts  content  when   represented   in   standard   data   fomat  must   be     one
or   mre   alphabetic   characters   and   the   space.

3.      To   define  an   item   as   numeric:

a)      1ts  PICTURE   character-string   can   only   contain     the      symbols      .9`,
'P',       'S',      and      'V'.        The   number   of   digit  positions   that   can   be

described   by   the   PICTURE   character-String   must   range   from   1    to   18
inclusive;   and

b)      1f   unsigned,    its  content  when   represented   in   standard   data   format
must     be     one   or   more   numeric   characters;    if   signed,   the   item   ruy
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b)     If   unsigned,   its  content  when   represented   in   standard  data   format
must     be     one   or   more   numeric   characters;    if   signed,   the   item  rrüy
also  contain  a   '+',    '-',   or  other     representation     of     an     opera-
tional   sign.       (See   The   SIGN   Clause.)

4.      To   define   an   item   as   alphanumeric:

a)      Its   PICTURE   character-string   is   restricted     to     certain     combina-
tions   of  the   symbols   'A',    'X',    '9',   and   the   item   is   treated  as   if
the   character-string   contained   all     X's.        A     PICTURE     character-
string     which     contains     all     A's     or     all   9's  does   not   define
alphanumeric   item.      The   number   of   character   positions   that   ca
described     by     the     PICTURE   character-string   must   range   f rom
32,766;   and

h

®

r\

b)     Its   content  when   represented   in   standard   data   format     are     allow-
able  characters   in  the  computer's  character  set.

5.      To   define   an   item   as   alphanumeric   edited:

a)     Its  PICTURE  character-string   is   restricted     to     certain     combina-
tions     of     the     following     symbols:       'A',    'X',    '9',    '8',    '0',   and
'/';   and  must   contain   at   least  one   'A'   or   'X'   and  must  contain   at

least     one   '8'   or   '0'    (zero)   or   '/'    (slant).     The   number   of   char-
acter  positions   that   can  be   described  by  the     PICTURE     character-
string,      including     the     editing  characters,   must   range  from  1   to
32,766;    and

b)     1ts   content  when   represented   in   standard   data   format     are     allow-
able   characters   in  the  computer's   character  set.

6.      To   define   an   item  as   numeric   edited:

a)     Its  PICTllRE  character-string   is   restricted     to     certain     combina-
tions   of   the   symbols   '8',    '/',    'P',    'V',    'Z',    '0',    '9',    ',',    '.',
'*',    '+',    '-',    'CR',   The   allowable     combinations     are     determined

from     the     order     of   precedence   of   symbols   and   the   editing   rules;
and

-       The  number   of   digit  positions   that   can   be   represented   in     the
PICTIJRE     character-string     must   range   f rom  1   to   18   inclusive;
and

-       The  character-string  must   contain  at   least   one

b)     The  content   of  each  of  the  character  positions  must  be  consistent
with   the   corresponding   PICTURE   symbol.

7.      The   size   of   an   elementary   item,   where   size   means   the   number   of     char-
acter   positions   occupied   by  the  elementary  item  in   standard  data   for-
mat,   is   determined  by  the   number   of  allowable   symbols  that     represent
character     positions.        An   unsigned   nonzero   integer  which   is   enclosed
in   parentheses   following   the   symbols   'A',    ',',    'X',      '9',      'P',      'Z',
'*.,      '8.,      '/',      '0',    .+',    '-',   or   the   currency  symbol   indicates   the
number   of  consecutive   occurrences   of  the   symbol.     Note  that  the     fol-
lowing      symbols      may     appear      only   once   in   a   given   PICTURE:    'S',    'V',

4004295    8                 C0B0L    LANGUAGE    REFERENCE   MANUAL PICTURE-2



8.      The   function   of   the  symbols   used   to   describe   an   elementary     item     are
explained   as   follows:

A     Each   'A'   in   the   character-string   represents  a     character     position
which   can  contain  only  a   letter   of   the   alphabet   or  a   space.

8     Each   '8'   in   the   character-string   represents  a     character     position
into  which  the   space   character   will   be   inserted.

P     Each   'P'   in   the     character-string     indicates     an     assumed     decimal
scaling     position     and     is   ißed   to   specify  the   location   of   an  assumed
decimal   point  when   the   point   is   not  within   the   number   that   appears   in
the     cbta   item.      The   scaling   position   character   'P'    is   not   counted   in
the   size   of   the   data  item.      Scaling   position   characters     are     counted
in      determining   the   maximum   number   of   digit   positions   (18)    in   numeric
edited   items   or   numeric   items.     The   scaling     position     character      'P'
can     apFx3ar     only     as     a   continuous   string   of   'P's   in   the   leftmost   or
rightmost  digit   positions   within   a     PICTURE     character-string;      since
the     scaling     position   character   'P'    implies   an  assumed   decimal   point
(to   the   left   of    'P's   if   'P's   are  leftmost  PICTURE   characters     and     to
the      right      if      'P's     are      rightmost  pICTURE   characters),   the   assumed
decimal   point  symbol    'V'   is     redundant     as     either     the     leftmost     or
rightmost      character     within     such   a   PICTURE   description.      The   symbol
'P'   and  the   insertion  character   '.'    (period)   cannot  both   occur   in   the
same  PICTURE   character-string.

1f ,   in   any   operation   involving   conversion  of   data   from     one     form     of
internal     representation   to  another,   the   data   item   being  converted   is
described     with     the     PICTURE      character      'P',      each     digit     position
described     by     a   'P'    is  considered   to  contain   the   value   zero,   and  the
size   of   the   data  itein   is   considered  to   include   the   digit  positions  so
described.

S     The   'S'   is   used   in   a   character-string  to     indicate     the     presence,
but     neither     the   representation  nor,   necessarily,   the  position   of  an
operational   sign;   it  must  be   written  as   the   leftmost  character   in  the
PICTURE.      The   `S'    is   not   counted   in   determining   the   size   (in   terms   of
standard   data  fomat  characters)   of   the   elaTientary     item     unless     the
entry     is     subject     to     a     SIGN     clause     which   specifies   the   optional
SEPARATE   CHARACTER    phrase.        (See    The   SIGN   Clause.)

V     The   'V'    is   ißed   in  a   character-string   to   indicate   the   location     of
the     assumed     decimal     point  and  may   only  appear   once   in   a   character-
string.      The   'V'   does  not   represent  a   character   position     and     there-
fore     is     not     counted     in   the   size   of   the   elementary   item.      When   the
assumed   decimal   point   is   to  the   right   of   the   rightmost  symbol   in     the
string  the   'V'    is   redundant.

X     Each   'X'   in   the   character-string   is   used   to   represent  a     character
position     which     contains   any  allowable   character   from   the   computer's
character  set.

Z     Each   'Z'   in   a   character-string   may   only  be   used   to     represent     the
leftmost     leading     numeric   character   positions   which  will   be   replaced
by  a   space  character  when   the   content  of   that   character  position  is   a
leading   zero.      Each   'Z'    is   counted   in   the   size   of   the   item.
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9    Each   '9'   in  the  character-string   represents  a     character     position
which   contains  a   numeral   and  is   counted   in   the   size   of   the   item.

0    Each   '0'    (zero)   in  th.e     character-string     represents     a     character
po~sition     into     which     the   numeral   zero  will  be   inserted.      The   '0'   is
counted   in  the   size   of  the  item.

/    Each   '/'   (slant)   in  the  character-string     represents    a    character
position   into  which  the  slant  character  will   be   inserted.     The   '/'   is
counted   in   the   size   of  the   item.

Each   ','    (comma)   in   the  character-string     represents     a     character
position     into     which  the   character   ','   will   be   inserted.     The   ','   is
counted   in   the   size   of   the   item.     The  insertion    character     ','     must
not   be  the   last   character   in  the  PICTURE   character-string.

.     When  the   symb.ol   '.'    (period)   appears  in  the  character-string  it   is
an     editing     symbol     which   represents  the   decimal   point   for  alignmnt
purposes  and,   in  addition,   represents  a  character  position  into  which
the     character   '.'   will   be   inserted.     The   character   '..   is  counted   in
the   size   of  the   item.     For   a     given    program    the     functions     of     the
period      and      ccmma   are   exchanged   if   the   clause   DECIMALLP01NT   IS   COMMA
is   stated   in   the   SPECIAL-NAMES  paragraph.      1n   this   exchange   the   rules
for     the     period  apply  to  the   ccmma   and  the   rules  for   the   comm  apply
to   the   period  wherever  they  appear  in  a  PICTURE   clause.

+,   -.   CR,   DB    These  symbols  are   ißed  as   editing   sign  control  symbols.
When   used,   they  represent  the  character  position  into  which  the  edit-
ing   sign  control   symbol   will   be   placed.        The     symbols     are     mutually
exclusive     in  any   one  character-string  and  each   character   used  in  the
symbol   is  counted   in   determining  the   size   of   the   data   item.

*    Each   '*'   (asterisk)   in  the  character-string   represents    a     leading
numeric   character  position   into  which  an  asterisk  will   be  placed  when
the  content  of  that  position  is  zero.     Each   '*'     is     counted     in     the
size   of  the  item.

cs    The  currency  symbol   in  the  character-string  represents  a     charac-
ter     position     into     which     a     currency     symbol   is   to  be  placed.     The
currency  symbol   in  a  character-string  is   represented     by    either     the
currency     sign     or     by  the   single   character   specified   in   the  CURRENCY
SIGN   clause   in   the   SPECIAL-NAMES   paragraph.      The   currency     symbol      is
counted   in  the   size  of  the  item.

Editiq  Rules

1.      There  are  two  general  "3thods   of   performing   editing     in     the     PICTURE
clause,   either  by  insertion   or  by  suppression  and   replacement.     There
are  foir   types   of   insertion  editing  available.     They  are:

a.      Simple   insertion
b.      Special   insertion
c.     Fixed   insertion
d.     Floating  insertion

There  are  two  types   of  suppression  and   replacemnt   editing:
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a.      Zero   supp.ression   and   replacerr€nt  with   spaces
b.      Zero  suppression  and  replacement  with   asterisks

2.      The   type   of   editing   which   may   be   performed   upon   an   item   is     dependent
upon     the     category     to     which   the   item   belongs.      The   follo.wing  table
specifies   whicli   type     of     editing     may     be     performed     upon     a     given
ca teg ory :

CATEGORY TYPE    0F    EDITING

Alphabetic Simple   insertion    '8'   only

Numer ic Nom

A lpha numer ic None

Alphanumeric   Edited Simple   insertion   '0',    '8'   and   '/'

Numeric   Edited All,   subject   to   rules   in   rule   3   below

3.     Floating   insertion   editing  by   zero   suppression     and     replace"3nt     are
mutually  exclusive   in   a   PICTURE   clause.      Only   one  type   of   replacement
may   be   used   with   zero   suppression   in   a  PICTURE   clause.

4.      Simple   insertion   editing.      The   ','    (comma),    '8'    (space),    '0'       (zero),
and     '/'   (slant)   are   used  as  the   insertion   characters.     The   insertion
characters  are   counted   in  the   size   of     the     item     and     represent     the
position     in     the   item   into  which  the   character  will   be   inserted.      1f
the   insertion  character   ','    (comma)   is   the   last   symbol   in   the  PICTURE
character-string,     the     PICTURE   clause  must   be   the   last   clause   of  the
data  description  entry     and    must     be     immediately     followed     by     the
separator     period.     This   results   in   the   combimtion   of   ',.'   appearing
in   the   data   description   entry,   or,   if      the      DECIMAL      P01NT      IS     COMMA
clause   is   used,   in  two  consecutive   periods.

5.     Special   insertion  editing.      The   '.'    (period)   is   used  as   the   insertion
character.        In     addition     to     being     an     insertion  character   it  also
represents  the   decimal  point  for  alignment  purposes.        The     insertion
character   i6ed   for   the  actual   decimal  point   is  counted   in  the   size   of
the   item.      The  use   of   the  assumed   decimal   point,   represented     by     the
symbol    'V'   and  the   actual   decimal   point,    represented  by  the   insertion
character,   in   the   sam  PICTURE   character-string     is     disallowed.        1f
the     insertion   character   is   the   last  symbol   in   the  PICTURE   character-
string,   the  PICTURE   clause   must   be     the     last     clause     of     that     data
description     entry     and  must   be   immediately   followed  by  the   separator
period.     This   results  in   two  consecutive     periods     appearing     in     the
data     description   entry,   or   in   the   combimtion   of   ',.'    if   the   DECIMAL
P01NT   IS   C0l'1MA  clause   is   used.      The   result   of   special   insertion   edit-
ing     is     the   appearance   of  the   insertion   character   in  the   item-in  the
same   position  as   shown  in   the   character-string.

6.     Fixed   insertion   editing.      The   currency  symbol   and     the     editing     sign
control     symbols,    '+',    '-',    'CR',    'DB',   are  the   insertion   characters.
Only  one   currency  symbol   and  only  one   of     the     editing     sign     control

PICTURE-5 4004290   H

U

U

U



symbols     can     be     used   in  a   given  PICTURE   character-string.      When   the
symbols   'CR'   or    'DB'   are  used   they  represent   two  character     positions
in     determining     the     size     of     the     item  and  they  must   represent  the
rightmost  character  positions  that  are  counted  in     the     size     of     the
item.        The  symbol   '+'   or   `-',   when   used,   must   be  either   the   leftmost
or   rightmost  character  position  to  be  counted     in     the     size     of     the
item.     The   currency  symbol  must  be  the   leftmost  character  position   to
be  counted   in  the   size  of  the   itan  except  that   it  can  be  preceded     by
either  a   '+'   or  a   '-'   symbol.     Fixed  insertion  editing  results   in  the
insertion  character  occupying  the     sam}     character     position     in     the
edited     item  as   it  occupied   in  the  PICTURE   character-string.     Editing
sign  control  symbols  produce  the  following   results  depending  upon   the
value  of  the   data  item:

r\

r\

r\

EDITING   SYMB0L    IN

RESULT

DATA    ITEM DATA    ITEMPICTURE   CHARACTER-STRING
POSITIVE   0R   ZERO NEGATIVE

+ + -

- SPaCe -

CR 2  spaces CR

DB 2  spaces DB

7.     Floating  insertion  editing.     The  currency     symbol     and    editing     sign
control     symbols   '+'   or   '-'   are  the  floating  insertion  characters  and
as   such  are  mutmlly  exclusive  in  a  given  PICTURE   character-string.

Floating  insertion   editing   is  indicated   in  a  PICTURE   character-string
by    usirq    a  string  of  at  least  two  of  the  floating  insertion  charac-
ters.     This  string  of  floating  insertion  characters  nBy    contain     any
of     the     simple   insertion  characters  or   have  simple   insertion  charac-
ters   immediately  to  the   right  of  this  string.     These   simple   insertion
characters  are  part  of  the  floating  string.

The   leftmost  character   of  the  floating     inserticm    string     represents
the     leftmost    limit     of     the     floating  symbol   in  the  data  item.     The
rightmost  character  of  the  floating  string   represents     the     rightmost
limit  of  the  floating  symbols  in  the  data  itm.

The  second  floating  character   from  the   left   represents     the     leftmost
limit     of  the  numeric  data  that  can  be   stored  in   the  data  itm.     Non-
zero   numeric   data   nüy  replace  all   the  characters   at  or   to     the     right
of  this   limit.

1n   a   PICTURE   character-strir¥],   there  are  only  two  ways   of     represent-
ing     floating     insertion   editing.     One  way   is   to   represent  any  or  all
of   the   leading  numeric  character  positions  on   the   left   of   the  decimal
point    by  the  insertion  character.     The   other  way  is   to   represent  all
of   the   numeric   character  positions  in   the  PICTURE   character-string  by
the  insertion  character.
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1f   the   insertion   characters  are  only  to  the   left   of   the   decimal  point
in   the  PICTURE   character-string,   the   result   is   that   a   single   floating
insertion   character     will     be     placed     into     the     character     position
immediately     preceding     either   the   decimal   point  or   the   first  nonzero
digit   in   the   data   represented  by  the   insertion  symbol   string,     which-
ever     is   the   leftmost  in   the  PICTURE   character-string.      The   character
positions   preceding  the   insertion   character  are   replaced  with  spaces.

lf  all   numeric   character  positions   in     the     PICTURE     character-string
are     represented    by     the     insertion     character,     at  least  two  of  the
insertion  characters  must  be   to   the   left   of   the   decimal  point.

When   the   floating   insertion   character   is   the   editing     control     symbol
'+'   or   '-',   the   character   inserted   depends   upon   the   value   of   the   data
it em :

EDITING    SYMB0L    IN

RESULT

DATA   IT" DATA    ITEMPICTURE    CHARACTER-STRING

POSITIVE    0R    ZERO NEGATIVE

+ + -

- SP a C e -

1f   all   numeric   character  positions   in     the     PICTURE     character-string
are     represented     by  the   insertion   character,   the   result   depends  upon
the  value  of  the   data.     1f  the  value   is   zero    the     entire    data     itm
will     contain     spaces.        1f     the   value   is  not  zero,   the  result   is  the
safit   as   when  the   insertion  character   is     only    to     the     left     of     the
decimal   point.

To  avoid  truncation,   the   minimum   size   of   the   PICTURE   character-string
for     the     receiving   data   item  must  be  the   number   of   characters   in  the
sending   data  item,   plus   the   number   of   nort-floating   insertion     charac-
ters     being     edited     into     the     receiving   clata  item,   plu  one   for  the
floatirq  insertion  character.     1f  truncation  does  occur,   the  value  of
the     data     that     is     iEed     for   editing   is   the   value  after   truncation.
(See   Standard   Alignment  Rules.)

8.      Zero  suppression  editing.        The     suppression     of     leading     zeroes     in
numeric   character   positions   is   indicated  by  the   use   of   the   alphabetic
character   'Z'   or   the   character   '*'    (asterisk)   as   suppression     symbols
in     a  PICTURE   character-string.      These   symbols  are  mutually  exclusive
in   a   given  pICTURE     character-string.        Each     suppression     symbol      is
counted     in     determining     the     size     of   the   item.      1f   'Z'   is   used  the
replacement  character  will  be   the   space  and  if   the  asterisk   is     used,
the   replacerrent   character   will   be   '*'

Zero     suppression     and     replacement     is      indicated        in        a        PICTURE
character-string     by     using     a   string  of  one   or   more   of  the  allowable
symbols  to   represent  leading  numeric  character   positions  which  are  to
be     replaced     when  the  associated   character   position   in  the   data  con-
tains   a     leading     zero.        Any     of     the     simple     insertion     characters
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embedded     in     the   string  of   symbols  or   to  the   imnediate   right  of   this
string  are  part  of  the  string.

In   a  PICTURE   character-string,   there  are  only  two  ways   of     represent-
iflg     zero     suppression.        One     way     is   to   represent   any   or   all   of  the
leading  numeric   character  positions  to  the   left   of   the  decimal     point
by     suppression     symbols.        The     other   way   is   to   represent  all   of  the
numeric     character     positions     in     the     PICTURE     character-string     by
suppression  symbol s.

1f   the   suppression  symbols  appear  only  to   the     left     of     the     decimal
point,      any  leading   zero   in  the   data  which  corresponds   to  a  symbol   in'   the   string  is   replaced  by     the     replacement     character.        Suppression

terminates    at  the  first  nonzero  digit  in  the  cbta   represented  by  the
suppression  symbol   string  or     at     the     decimal     point,     whichever     is
encountered  first.

1f   all  numeric   character  positions   in     the     PICTURE     character-string
are     represented     by  suppression  symbols  and  the   valu}   of  the   data   is
not  zero  the   result   is  the  sam  as   if   the   suppression  characters  were
only     to  the   left  of  the  decimal  point.     1f  the   valu3   is  zero  and  the
suppression  symbol   is   'Z',   the   entire  data   item   will  be     spaces.        1f
the     value   is   zero  and  the   suppression  symbol   is   '*',   the  entire   data
item   includi"]  any  insertion  editing  symbols  except     for     the    actual
decimal     point     will     by   '*'.      1n  this   case,   the   actual   decimal  point
will   appear  in   the   data  item.

9.      The   symbols   '+',    '-',    '*',    'Z',   and  the   currency   symbol,   when   used   as
floating     replacemnt     characters,     are     mutuB11y     exclusive  within  a
given  character-string.

Precedence  Rules

The  following  chart     shows  the   order  of  precedence  when   using     characters
as     symbols     in     a   character-string.     An   'X'   at   an   intersection  indicates
that   the   symbol(s)   at   the   top   of   the     column     may     precede,      in     a     given
character-string,     the     symbol(s)     at     the     left     of     the   row.     Arguments
appearing   in  braces   {   }   indicate  that   the   symbols  are  mutually  exclusive.
The   currency  symbol   is   indicated  by  the   symbol   'cs'.

At   least   one  of   the   syrrbols   'A',   'X',    'Z',    '9'   or   '*',   or   at   least  two  of
the   symbols   '+',    '-'    or   'cs'   must   be   present   in  a  PICTURE   string.

Non-floating  insertion  symbols   '+'   and   '-',     floating     insertion     symbols
'Z',      '*',      '+',       '-',   and   'cs',   and   other   symbol   'P'   appear   twice   in  the

following   PICTURE   character   precedence   chart.      The     leftmost     column     and
upFx3rmost     row     for     each     symbol     represents     its   use   to   the   left   of  the
decimal  point  position.      The  second  appearance  of   the   symbol   in   the   chart
represents  its   use  to  the   right  of  the   decimal  point  position.
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0 X X X X X X X X X X X X X X X X X

/ X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X

X X X X X X X X X X

+-

+- X X X X X X X X X X X X X X

CRDB

X X X X X X X X X X X X X X

CS X

FISlnyOsmaebtroitlni90n Z* X X X X X X X

Z* X X X X X X X X X X X

+- X X X X X X

+- X X X X X X X X X X

CS X X X X X X

CS X X X X X X X X X X

OStyhmebro1 9 X X X X X X X X X X X X X X X

AX X X X X X

S

V X X X X X X X X X X X X

P X X X X X X X X X X X X

P X X X X X

Picture   character   precedence   chart.
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REDEFINES  claLise  __ __

Function

The  REDEFINES     clause     allows     the     same     computer     storage     area     to     be
described  by  different  cbta  description  entries.

6ermal Fonat

Level-number     |FüL::E:amer REDEFINES   data-nawe-2

NOTE:   Levelmumber,   data-name-1,   and  FILLER   are   srk)wn   in
the  above   fomat  to  improve  clarity.     Level-number,
data-nane-1,     and    FILLER     are    not     part     of     the
REDEFINES   claise.

Syntax  Rules

1.      The   REDEFINES   clause,   when   specified,      must     immediately     follow     the
subject  of  the  entry.

I

2.     The  level-numbers  of   data-naiTe-2  and  the   subject  of   the  entry  must  be
identical,   but  must  not  be  66   or   88.

3.     This  clause  must  not  be   used   in   level  01   entries  in.  the  File  Section.

4.     The   data   descripticm   entry   for   data-name-2   cannot   contain     an     OCCURS
clause.        However,     data-name-2     may     be   subordinate  to   an   item  whose
data   description  entry  contains   an  OCCURS   claiße.      1n   this   case,     the
reference     to     data-naine-2     in     the     REDEFINES   clause   may  not  be   sub-
scripted.     Neither  the  original   definiticm  nor  the     redefinition     can
include  a  variable   occurrence  data  item.

5.     1f  the   cbta   item   referenced  by   data-name-2   is  either   declared     to     be
an     exter"]1     data    record     or   is  specified  with  a   level-number  other
than  01,   the   number     of     character     positions   `it     contains     must     be
greater    than     or     equal     to  the  number   of  character  positions  in  the
data  items   referenced  by  the  subject  of  this  entry.     If  the   data-rüme
referenced     by  data-na"3-2   is   specified  with  a   level-number   of  01   and
is  not  declared  to  be  an  external   data  record,   there   is   no  such    con-
straint.

6.     Data-nam-2  must   riot  be   qualified  even  if   it   is   not  unique     since     no
ambiguity     of     reference     exists   in  this   case   because   of  the   required
placement  of   the   REDEFINES   clause   within   the   source  program.

7.     Multiple   redefinitions   of  the  same   character  positions  are  permitted.
Multiple     redefinitions    of  the  sam  character  positions  must  all  use
the   data-mme   of  the  entry  that  origimlly  defined  the  area.

8.     The  entries  giving  the  new  description     of     the     character     positions
i.iust  not  contain   any  VALUE   clauses,   except   in  condition-mm  entries.
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9.     No   entry   having  a   level-number     numerically     lower     than     the     level-
number     of   data-nam-2  and  the   subject  of   the   entry  may  occur   between
the   data   description  entries   of   data-name-2   and   the     subject     of     the
en try .

10.   The   entries  giving  the   new  descriptions  of     the     character     positions
must     follow     the     entries     defining  the  area   of   data-name-2,   without
intervening  entries  that  define  new  character  positions.

General  Rules

1.     Storage   allocation  starts  at   data-name-2  and  continues   over  a  storage
area     sufficient     to    contain     the  area   of   character  positions   in  the
data   item   referenced   by  the   data-name-1   or   FILLER   clause.

2.     When   the   same   character   position   is   defined  by     more     than     one     data
description    entry,     the     data-narrß  associated  with  any   of   those  data
description  entries   can  be   used   to   reference   that   character  position.
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RENAMES   clause---       _

Function

The   RENAMES   clause   permits  alternative,   Possibly     overlapping,      groupings
of  elementary   items.

6erpral  Fomat

66   data-name~1    RENAMES   data-name-2

NOTE:      Level-number   66   and     data-name-l   are   shown      in   the   above
fomat  to   improve  clarity.     Level-number   and  data-name-1
are   not   part   of   the   RENAMES   clause.

®

Syntax  Rules

1.      Any   number   of   RENAMES  entries  i"y   be   written   for   a   logical   record.

2.      All   RENAMES  entries   referring   to   cbta   items   within     a     given     logical
record  must   immediately  follow  the   last  data  description  entry  of   the
associated  record  description  entry.

3.     Data-nam-1   cannot  be   used  as   a  qualifier,   and  can   only  be     qualified
by     the   names   of   the  associated   level   01,   FD,    or   SD  entries.     Neither
data-name-2   nor   data-name-3  may   have  an   OCCURS     clause      in     its     data
description     entry     nor     be   suDordinate   to   an   item   that  has   an  OCCURS
clause   in   its  data   description   entry.      (See   The   OCCURS   Clause.)

4.      Data-name-2   and   data-name-3  must   be     names     of     elementary     items     or
groups     of   elementary  items   in   the   san€   logical   record,   and  cannot  be
the   same   data-name.     A   66   level   entry   cannot   remme   another   66     level
entry   nor  can   it   rerBme   a  77,   88,   or   01    level   entry.

5.      Data-name-2   and   dta-name-3   nüy   be   qualified.

6.      None   of   the   itcms   within   the   range,   including   data-name-2     and     data-
name-3,      if     specified,      can     be     an     item     whose   size   is   variable   as
defined   in   the   OCCURS   clause.

7.       The   words   THRU   and   THROUGH   are   equivalent.

8.      The   beginning   of   the   area   described   by  data-name-3  must   not  be   to   the
left     of  the   beginning   of  the  area   described  by   data-name-2.     The  end
of   the   area  described  by  data-narT€-3  must   be   to   the   right  of   the     end
of   the  area   described  by   data-name-2.     Data-name-3,   therefore,   cannot
be   subordimte  to   data-name-2.

General  Rules
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1.      When   data-dame-3   is   specified,   data-name-l      is     a     group     item     which
includes     all     elementary     items     starting  with  data-name-2   (if   data-
name-2   is   an   elementary  item)   or   the   first  elementary   item     in     data-
name-2      (if     data-name-2     is   a   group   itan),   and  concluding   with   data-
name-3   (if   data-name-3   is   an   elementary   item)   or   the   last     e.lementary
item   in   data-name-3   (if   data-narre-3   is   a   group   item) .

2.     When   data-name-3   is  not   specified,   all     of     the     data     attributes     of
data-name-2   beccme   the   data  attributes  for  data-name-1.
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S16N  clause          _   _

Function

The   SIGN   clause
the     operational
expl i citly .

6erieral  Forut

[S16N   IS]

r\

®

specif ies  the  position  and  the  mode   of   representation     of
sign     when   it   is  necessary  to   describe  these  properties

LEADING

TRAILING
[SEPARATE   CHARACTER]

Syntax  Rules

1.     The  SIGN  clause   may   be   specified   only   for  a   numeric  data     description
entry     whose  PICTURE   contains   the   character   'S',   or   a   graJp   item  con-
taining  at   least  one  such  numeric  data  description  entry.

2.     The   nu"}ric   data   description  entries   to  which  the  SIGN   clause   applies
must   be   described   as   USAGE   IS   DISPLAY.

3.      If   the  CODE-SET   clause   is   specified   in   a   file   description  entry,     any
signed    numeric     data     description    entries  associated  with  that   file
description   entry  niust   be   described   with   the   SIGN   IS   SEPARATE   clause.

6emral  Rules

1.     The  optio"]l   S16N  clause,   if   present,   specifies  the  position  and     the
mde     of     representation  of  the  operational   sign   for  the   numeric  data
description  entry  to  which  it     applies,     or     for     each     numeric     data
description     entry  subordimte   to  the   group   to  which   it  applies.     The
SIGN  clause   applies  only  to   numeric  data     description     entries     whose
PICTURE     contains     the     character   'S';   the   'S'   indicates   the   presence
of ,   but  "3ither   the   representation  nor,   necessarily,   the  position    of
the  operational   sign.

2.      lf  a   SIGN  clause   is   specified   in  a  group   item   subordi"]te  to   a     group
item     for   which  a   SIGN   clause   is   specified,   the  SIGN   clause   specified
in   the   subordimte  group  item  takes   precedence   for     that     subordinate
group  item.

3.      1f   a   SIGN  clause   is   specified   in   an   elementary   numeric   data     descrip-
tion     entry     subordimte     to     a   group   item  for   which  a   SIGN   clause   is
specified,   the   SIGN   clause   specified   in     the     subordinate     elementary
numeric     data     descripticm  entry  takes  precedence   for   that  elementary
numeric   data   item.

4.      A   numeric  data   description   entry   whose  PICTURE   contains   the   character
'S',   but   to  which   no   optional   SIGN   clause   applies,   has   an   operational

sign,   but   neither   the   representation,   nor,   necessarily,   the     position
of     the     operational   sign   is   specified  by  the   character   'S'.      1n  this
(default)   case,   the   operatioml   sign   is   the   san€   as   if   SIGN   IS  TRAIL-
1NG     withut     the     SEPARATE     phrase     had   been   stated.      General   rule   5
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through  7   do  not   apply   to   such   signed   numeric   data   items.

5.       1f   the   optional   SEPARATE   CHARACTER   phrase   is   not   present,    then:

a)     The   operational   sign  will   be   presumed   to   be  associated     with     the
leadirq     (or,     respectively,   trailing)   digit  position  of  the  ele-
mentary   numeric   data   item.

b)      The   letter   `S'   in   a  PICTURE   character-string   is     not     counted     in
determining     the   size   of  the  item   (in  terms   of  standard   data   for-
mat  characters) .

c)      Thefollowingtable     shows     the     valid     signs     for     the     SIGN     IS
LEADING/TRAILING   without   the   SEPARATE   clause.

DIGIT POS IT IVE NEGAT IVE

0 t )
1 A J
2 8 K

3 C L

4 D M

5 E N

6 F 0
7 G P
8 H Q

9 1 R

6.      1f   the   optional   SEPARATE   CHARACTER   phrase   is   present,    then:

a)     The   operational   sign  will   be     presumed     to     be     the     leading      (or
respectively,     trailing)     character     position    of     the  elementary
numeric  data  item;   this  character  position   is  not  a     digit    p.osi-
ti on,

b)      The   letter   'S'   in   a  PICTURE   character-string   is   counted   in   deter-
mining     the     size     of     the   item   (in  terms   of  standard   data   format
characters) .

c)     The  operatioml   signs   for  positive  and  negative  are  the     standard
data   fomat  characters   '+'   and   `-',   respectively.

7.      Every   numeric   data   description  entry   whose  PICTURE   contains   the   char-
acter      'S.      is     a     signed     numeric   data   descripticm  entry.      If  a   SIGN
clause   applies  to   such  an   entry  and  conversion  is   necessary  for     pur-
poses   of   computation   or   comparisons,   conversion   takes   place.
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SYNCHRONIZED  clause - _

Function

The   S¥NCHRONIZEL)   clause   specifies   the   alignment   of   an   elementary   item     on
the   mtural   boundaries   of   the   computer   memory.

On   the  Ll   computers,   the   natural   boundary   is   the     word.      All     data     items
are,      however,      autcmatically     aligned   to  byte   boundaries   unless   the   SYN-
CHRONIZED   clause   is   specified.   There     are     two     character     positions     per
wo r d .

6eneral  For.at

SYrwHRONIZEi)

n

Syntax  Rules

1.      This   clause   may   only  appear   with  an   elementary   item.

2.       SYNC   is   an   abbreviation   for   SYNCHRONIZED.

3.     An  elementary  data   item     declaration,      or     an     elementary     data     item
subordimte   to   a   group   item  whose   declaration   contains  a  USA6E   clause
specifying   BINARY   or   COMPUTAT10NAL   cannot   be      declared      with      a      SYN-
CHRONIZED   LEFT    claüe.

6emral  Rules

1.     This  clause   specifies  that  the  subject  data   itm   is  to  be  aligned     in
the   computer   such  that   no   other   üta   item  occupies  any   of  the   charac-
ter  positions   between  the   leftmost  and  rightmost     rütural     boundaries
delimiting     this     data     item.        1f     the   number   of   character  positions
required  to   store  this   data   item   is   less  than   the   number   of  character
positions     between     those     natural     boundaries,     the  unued  character
positions  (or   portions  thereof )   must  not  be   used   for  any     other     data
item.      Such  uniised   character   positions,   however,   are   included   in:

a)      The   size   of   any     group     item(s)      to     which     the     elementary     item
belongs;   and

b)      The   number   of   character   positions   allocated   when   any     such     group
item     is     the   object   of   a   REDEFINES   clause.      The   unised   character
positions  are  not  included   in  the   character     positions     redefined
when   the   elementary   item   is   the   object   of   a   REÜEFINES   clause.

2.      SYNCHRONIZED   not   followed   by   either   RIGHT   or   LEFT   specifies   that      the
elementary     item     is     to     be  positioned  between   mtural   boundaries   in
such  a   way  as   to   effect  efficient  utilization  of   the  elementary     data
item.          LEFT       is   assumed,    except   for   binary   cäta    (USAGE   COMP   or   USAGE
BINARY)    when   RIGHT    is    assumed.
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3.      SYNCHRONIZED   LEFT   specifies   that   the   elementary   item   is   to      be     posi-
tioned     such  that   it  will  begin  at  the   left   character  position  of  the
mtural   boundary   in  which  the  elementary   item   is   placed.

4.      SYNCHRONIZED   RIGHT   specifies   that   the   elementary   item   is   to   be      posi-
tioned  such  that   it  will   termimte  on  the   right  character  position  of
the   natural   boundary   in   which   the   elementary   item   is   placed.

5.      Whenever   a   SYNCHRONIZED   item   is   referenced   in   the   source   program,   the
original     size     of     the     itan     is   used   in   determining  any  action  that
depends   on   size,   such  as   jußtification,   truncation   or   overflow.        The
original   size   is   determined  by:

-          the   PICTURE,    USAGE   and   SIGN   clauses   for   USAGE   DISPLAY

-         the      PICTURE       and      USAGE          clauses         for         USAGE         COMPUTAT10NAL,

COMPUTATIONAL-3,           COMPUTATI0NAL-4,        BINARY,       PACKED-DECIMAL       and

WORD-BINARY

-         the   USAGE   clause   alone   for   USAGE   COMPUTATI0NAL-1,       COMPUTAT10NAL-

2,    DOUBLE-REAL,    SINGLE-REAL    and    lNDEX.

Note   that   the   use   of   the   SNCHRONIZED   clause      in      the     Working-Storage
Section     will     normally  result   in  more   efficient  processing   of   binary
items    (BINARY,    COMPUTAT10NAL,    WORD-BINARY).

6.      1f   the   data   description   of   an   item   contains   the     SYNCHRONIZED     clause
and     an     operatioml   sign,   the   sign  of   the   item  appears   in   the  normal
operational   sign  position,   regardless   of  whether     the     item     is     SYN-
CHRONIZED    LEFT    or    SYNCHRONIZED    RIGHT.

7.      When   the   SYNCHRONIZED   clause   is   specified   in   a   data   description   entry
of     a     data     itan     that     also   contains  an   OCCURS   clause,   or   in   a   data
description  entry   of  a   clata   item  subordinate   to    a     data     description
entry   that   contains  an   OCCURS   clause,   then:

a)      Each   occurrence   of   the   data   item   is   SYNCHRONIZED.

b)      Any   implicit  FILLER   generated   for  other   data     items     within     that
same  table  are  generated   for  each  occurrence   of   those   data   items.
(See   general   rule   sb.)

8.      The      SYNCHRONIZED   clause   is   hardware   dependent     and     in      addition,    to
rules     1      through     7,   rules  9   through   13   specify   how  ele"3ntary   items
associated  with  this   clause   are  handled   regarding:

a)     The   fomat   on  the  external   media   of   records   or   groups     containing
elementary   items   whose   data   description   contains   the   SYNCHRONIZED
c 1 a ls e .

b)      Any   necessary   generation  of   implicit  FILLER,      if     the     elementary
item      immediately     preceding      an   item   containing   the   SYNCHRONIZED
clause   does   not  teminate  at     an     appropriate     natural     boundary.
Such   generated   FILLER   positions  are   included   in:
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-        The   size   of   any   group   to  which  the   FILLER   item   belongs;   and

-       The  number   of   character  positions  allocated     when     the     gr(iup
item  of  which  the  FILLER   item   is  a   part   appears   as   the  object
of   a   REDEFINES   clause.

Note  that   the  appearance  of  synchronized   data   items     can     potentially
alter     the    allocation     of    elementary     data     items     within     a  group.
Knowledge   of   these  allocation  differences  is   necessary  for  a  user  who
is     specifying   graup  level  moves   of   data   into  and  out   of  synchronized
st ruc tur es .

9.     There  is   ")  autcmatic  alignment  of   elementary  items   based     on     usage.
However,     elementary     level   01   data   items   and   level   77   data   items  are
SYNcllRONIZED   regardless  of   usage.   Record   descriptions   (level   01      data
items  which  are  not  elementary)   are   always   synchronized.

Note  that   implicit  FILLER   data  items  provided   for  record   synchroniza-
tion  are  not  counted   in  the   size   of  either  the  record  being  synchron-
ized  or   any  previous   level  01   or  77   data   item,   and  are  therefore  1og-
ically     equivalent   to   an  ele"3ntary  level   01   cbta   item  with  a  PICTURE
character-string  of  X.

10.   When   an   elementary   item   with   the   SYNCHRONIZED   clause   follows   an      item
that  does  not  termimte   on  a  word  boundary   (0  modulo  2-byte  address),
an   implicit  FILLER   item   is   generated   to  align   the   synchronized     itGn.
The     size   of   the  FILLER   is  one   character.   The  FILLER   is  treated   as   if
an   explicit  FILLER  with  the   sam   level     number     as     the     synchronized
item    was     inserted     immediately  preceding   the   synchronized   item.   1ts
size   is,   therefore,   of  significance  when  any  of  the   inclusive    groups
are     the   subject   or  object   of  a   REDEFINES   clause   or   when  the   implicit
FILLER   is   within   the   range   of   a   RENAMES   clause.

11.   FILLER  items  will   be   implicitly  generated   as   necessary  to  ensure  that
each     occurrence   of  a   group  table  element  is   the  same   length  and  that
each  begins   on  the  sam   relative  byte   address.   Such     implicit     FILLER
items     will     be     logically     the   last  elementary  item  in  the  occurring
gr OuP S .

12.   Within   a  record,   groups   containing  synchronized   items   will   be   treated
the    same    as  those  that  do  not.   That  is,   the  first  byte  of  the  group
will   be  the  next  available  byte  following  the   last  byte  allocated     to
the     previous     group,      or     elementary     item     if  there  was   no  previous
gr 0 uP .

Note  that   the   next  available   byte  may     not    be     the     next     contiguous
explicitly     defined     byte     if     the     previous   group  or  elementary  item
required   implicit  FILLER   items   of     the     types     described     in     general
rules   9,10   and   11.

13.   The   structure  of   the   File  Section  and  Linkage   Section   record  descrip-
tions     is   determined  as   if  the  same  record   description  had  been  allo-
cated   in   the  Working-Storage   Section  at   a  0  modulo     2     starting     byte
address.   This  ensimes  that  the  relative  location   of  a   data   item  rela-
tive  to  the  start  of   its  record  will  be   identical   to  a  replica  of  the
record     description     appearing     in    Working-Storage.     The  fact  that  a
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1ogical   origin   of   zero   is  assumed   for   File   and  Linkage   Section   record
descriptions     has     no   implication  concerning  the  actual   position  of  a
logical   record   within  a   blcx3k   on   the   external     media     or     the     actual
physical   address   in   memory   of   a   Linkage   Section   item.
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USAGE  clau.            _ _

Function

The   USAGE   clause   specifies  the   fomat  of   a     data     item     in     the     computer
storage.

6eneral  ForDat

8 I NAR Y

COMPUTAT10NAL

COMP

COMPUTAT10NAL-1

COMP-1

COMPUTAT10NAL-2

COMP-2

COMPUTAT10NAL-3

[USAGE    IS] COMP-3

COMPUTATI0NAL-4

®

rt

COMP-4

D I SP LAY

DOUBLE-REAL

1NDEX

PACKED-DECIMAL

S INGLE -RE AL

WORD-BINARY

Syntax  Rules

1.      The   USAGE   clause   may  be   written   in   any   data   description  entry  with     a
level-number   other   than   66   or   88.

2.      If   the   USAGE  clause   is   written  in   the   data   description     entry     for     a
group     item,   it  may  also  be  written   in  the   data   description  entry   for
any   subordimte  elanentary  item   or   group   item,      but     the     san€     usage
must   be   specified   in  both  entries.

3.     An  eleT`entary  data  itgn   whose  declaration  contains,   or   an     elenentary
data     item     subordimte   to  a   group  item  whose   declaration  contains,   a
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USAGE      clause      specifying      BINARY,       COMPUTATI0NAL,          COMPUTAT10NAL-3,
COMPUTATI0NAL-4,    PACKED-DECIMAL,    or   WORD-BINARY   must   be   declared   with
a  PICTURE  character-string  that  describes  a     numeric     item,     i.e.,     a
PICTURE     character-string     that     contains     only  the  symbols   'P',    'S',
'V',   and    '9'.       (See   The   PICTURE   Clause.)

4.     An  elementary  data   item  whose  declaration  contains,   or  an     elementary
data     item     subordinate     to  a  group  item  whose  declaration  contains  a
USAGE   clause      specifying      COMPUTATI0NAL-1,       COMPUTATI0NAL-2,       SINGLE-
REAL,    or   DOUBLE-REAL   may   not   be   declared   with   a   PICTURE   clause.

5.      COMP   is   an   abbreviation   for   COMPUTATI0NAL;   COMP-n   is   an     abbreviation
for   COMPUTATI0NAL-n.

6.     An   index  data   item  can  be   referenced  explicitly  only  in  a     SEARCH     or
SET     statement,   a   relation  condition,   the  USING  phrase  of  a  Procedure
Division   header,   or   the   USING  phrase   of  a   CALL   statement.

7.       The   BLANK   WHEN   ZERO,    JUSTIFIED,    PICTURE,    and   VALUE   clauses      must      not
be  specified  for, data   items  declared  with  the  USAGE   IS   INDEX  clause.

8.      An   elementary   data   item   described   with  a   USAGE   IS   INDEX     clause     must
not  be  a  conditional   variable.

6eneral  Rules

1.     If  the  USAGE  clause  is  written  at  a  group  level,   it  applies    to     each
elementary  item  in  the  group.

2.     The  USAGE  clause  specifies     the     manner     in     which     a     data     item     is
represented  in  the  storage  of  a  computer.     It  does  not  affect  the  use
of  the  data  item,   although  the  specifications  for  some  statements     in
the     Procedure  Division  may  restrict  the  USAGE  clause  of  the  operands
referred  to.     The  USAGE  clause  may  affect  the   radix  or  type  of     char-
acter  representation  of  the  item.

3.       A   BINARY,    COMPUTATI0NAL,       COMPUTATI0NAL-3,       COMPUTATI0NAL-4,       PACKED-
DECIMAL,   or   WORD-BINARY   item   is   capable   of   representing  a   value   to  be
used  incomputationsand     must     be     numeric.        If     a     group     item     is
described  with  one  of  the  above  attributes,   the  group  item  itself  may
not  used  in  computations.

4.       The   USAGE    IS   BINARY,    USAGE    IS   COMPUTATI0NAL,    USAGE    IS      COMPUTAT10NAL-
4,   and   USAGE   IS   WORD-BINARY   clauses   specify  that  a   radix   of  2   is   used
to  represent  a  numeric  item  in  the     storage     of    the     computer.       The
words      BINARY   and   COMPUTATI0NAL   are   equivalent;   the   words   WORD-BINARY
and   COMPUTATI0NAL-4   are   equivalent.

5.       The   USAGE   IS   COMPUTATI0NAL-1,       USAGE       IS      COMPUTATI0NAL-2,       USAGE       IS
DOUBLE-REAL,      and      USAGE      IS      SINGLE-REAL      clauses      specify      internal
floating-point   items.      SINGLE-REAL   or   COMPUTATI0NAL-1   specifie-s     sin-
gle    precision     floating    point  items  which  are  allocated  four  bytes.
DOUBLE-REAL   or   COMPUTAT10NAL-2   specifies   double     precision     floating-
point  items  which  are  allocated  eight  bytes.
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6.       The   USAGE   IS   COMPUTAT10NAL-3      and      USAGE       IS      PACKED-DECIMAL       clauses
specify  that  a   radix  of   10   is   used   to   represent  a   numeric   item   in  the
storage   of  the  computer.     Furthermore,     this     clause     specifies    that
each   digit  position  friust  occupy  the   minimum  possible  configuration   in
computer  storage.     The  sam   amount  of   space  is   allocated     for     signed
and     unsigned   items.      In   fact,   items  which  are   defined  without  a   sign
actually  contain  a  positive  sign.

7.      The   USAGE   IS   DISPLAY   clause   (whether   specified  explicitly     or      impli-
citly)     indicates  that  the  fomat  of  the  data  is  a  standard  data  for-
mat.

8.      1f   the   USAGE  clause   is   not  specified   for  an   elementary  item,     or     for
any   group   to  which  the   item   belongs,   the   usage   is   implicitly   DISPLAY.

9.      The   USAGE   IS   INDEX  clause   specifies  that   a   data   item   is   an   index   data
item     and     contains     a     value     which  must  correspond   to   an  occurrence
number   of  a   table   elment.     Two  bytes  are  allocated     for     each     index
cbta     item.         1f     a     group     item   is   described   with  the  USA6E   IS   INDEX
clause   the   elementary  items   in   the  group  are  all     index     data     items.

.The     group     itself     is  not  an   index   data   item  and  must  not  be   used   in
the   SEARCH  or   SET   sta.tement  or   in   a   relation   condition,      but     may     be
referenced     in     the  USING  phrase  either   of  a  CALL  statement   or   of  the
program's   Procedure   Division  header.

10.   When  a   mvE  statement   or   an   input-output  statement  that   references     a
group     item     that   contains  an   index  data   item   is   executed,   no  conver-
sion  of  the  index  data   item  takes  place.

11.   The   following  table  shows  the   number     of     bytes     allocated     for     each
numeric     item     (other     than  floating-point  and  index)   for  each   of  the
possible  combinations  of   9's   and  S's   and  usages.

USAGE 9s   in   PICTURE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

D I SP LAYnotsep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

DISPLAYSEPARATE 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

BINARYsigned 1 1 2 2 3 3 4 4 4 5 5 6 6 6 7 7 8 8

BINARYunsigned 1 1 2 2 3 3 3 4 4 5 5 5 6 6 7 7 8 8

PAC KE D-DECIMAL 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 10

WORD-BINARY 2 2 2 2 4 4 4 4 4 8 8 8 8 8 8 8 8 8
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_____
--__
---   __  VAIUE  clause

Function

The   VALUE   clause   defines   the   value   of   constants,   the   value   of   Report   Sec-
tion      printable   items,    the   initial   value   of   WORKING   STORAGE   items   and   the
values  associated   with  a   condition-name.

6eneral  For"t

Format   1  :

VALUE    IS   literal-1

Format   2:

VALUE    IS

VALUES    ARE

1iteral-2
THROUGH

Syntax  Rules

1.       The   words   THRU   and   THROUGH   are   equivalent.

2.      A   signed   numeric   literal     must     have     associated     with     it     a     signed
numeric  PICTURE   character-string.

3.      A11   numeric   literals   in   a   VALUE   clause   of   an   item   must   have     a      value
which      is   within   the   range   of   values   indicated   by   the   PICTURE   cla`use,
and  must   not  have   a   value   which  would   require   truncation     of     nonzero
digits.         Nonnumeric     literals     in   a   VALUE   clause   of   an   item   must   not
exceed   the   size   indicated  by   the  PICTURE   clause.

4.      The   VALUE   clause   must   not  be   specified   in   any   entry   which   is   part     of
the     descr.iption     or     redefinition     of     an   external   data   record.     The
VALUE   clause   may  be   specified   for  condition-name     entries     associated
with   such   data   description  entries.

6erwral  Rules

1.      The   VALUE   clause   must   not  conflict   with   other     clauses     in     the     data
description   of  the   item  or   in  the   data   description  within  the  hierar-
chy   of   the   item.      The   following   rules  apply:

a)      1f   the   category   of   the   item   is   numeric,   all   literals   in   the   VALUE
clause     must     be     numeric.      1f   the   literal   defines  the   value   of   a
working   storage   item,   the   literal   is  aligned     in     the     data     item
according  to   the   standard   alignment   rules.
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b)      1f     the     category     of     the     item     is     alphabetic,        alphanumeric,
alphanumeric     edited   or   numeric   edited,   all   1iterals   in   the  VALUE
clause   must  be   nonnumeric  literals  or   integer   (except  for     alpha-
betic     and  group  ite.ms).     The  literal   is  aligned   in  the   data   item

-    as   if   the   data   item   had  been  described  as   alphanumeric.        Editing

characters     in   the  PICTURE   clause  are   included   in   determining  the
size   of   the   data   item   (See   The  PICTURE   Clause)   but   have  no   effect
on     initialization   of   the   data   item.     Therefore,   the  VALUE   for   an
edited   item   is  presented   in  an  edited  fom.

c)      Initialization   takes   place   independent   of   any   BLANK  WHEN   ZER0     or
JUSTIFIED   clause   that   may   be   specified.

Condition-Naie  Rules

1.      1n   a   condition-name   entry,   the   VALUE   clause   is   required.         The     VALUE
cliiuse   and  the  condition-mme  itself  are  the  only  two   clauses   permit-
ted   in   the  entry.     The  characteristics  of  a  condition-nam  are  impli-
citly  those  of  its  conditional   variable.

2.      Format  2   can   be   used   only  in   connection  with   condition-names.        Wher-
ever   the  THRU  phrase   is   used,   1iteral-2  must   be   less   than   literal-3.

Data  Description  Entries  Other  Than  Conditior+Nanes

1.      Rules   governing   the   use   of   the   VALUE   clause   differ   with     the     respec-
tive  sections  of   the  Data  Division:

a)      1ntheFilesection,      the     VALUE     clause     may     be      used     only     in
conditior+name     entries;     therefore  the   initial  value  of  the  data
items   in  the  File  Section   is  undefined.

b)      1n   the   Linkage   Section,   the   VALUE   clause     may     be      used     only     in
condition-mn€  entries.

c)      1n   the   Working-Storage   Section,   the   VALUE   clause   must   be   used     in
condition-nam   entries.      The  VALUE   clauses   in   the  Working-Storage
Section  of  a   program  take  effect  only  when   the   program  is     placed
into     its     initial     state.        If     the     VALUE   clause   is   used   in  the
description  of  the  data  item,   the  data  itffl   is   initialized  to  the
defined   value.      1f  the  VALUE   clause   is  not  associated  with  a   data
item,   the   initial  value  of  that  data  item   is   undefined.

2.      The  VALUE   ckiuse  must  not   be   stated   in  a   data   description  entry     that
contains     an     OCCURS   clause,   or   in   an   entry  that   is   subordinate  to  an
entry  containing   an  OCCURS   clause.        This     rule     does     not     apply     to
condition-name   entries.       (See   The   OCCURS   Clause.)

3.     The  VALUE   ckiuse  must  not   be   stated   in  a   cbta   description  entry     that
contains   a  REDEFINES  clause,   or   in  an   entry  that   is   subordimte  to  an
entry  containing   a   REDEFINES   clause.      This   rule     does     not     apply     to
conditior+name   entries.

4.      1f   the   VALUE   clause   is   used   in   an     entry     at     the     group     level,      the
literal     n`ust     be     a   figurative  constant   or  a   nonnumeric   literal,   and
the     group     area     is     initialized     without     consideration       for       the
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individiEl     elementary     or     group     itans   contained  within  this   group.
The  VALUE   clause   cannot   be  stated  at   the     subordimte     levels     within
this   group.

5.      The  VALUE   clause   must   not  be   specified   for  a     group     item     containing
items     subordimte     to   it   with   descriptions   including   JUSTIFIED,   SYN-
CHRONIZED,    or   USAGE    (other    than   USAGE    IS   DISPLAY).

VALUE-3 4004290   H

®
u

U

U



5.      PROCEDURE   DIVISI0N

6ENERAL   DESCRIPTION

r\

r\

r\

The  Procedure   Division  contains  procedures  to   be   executed  by     the     object
program.      The  Procedure  Division   is   required   in   a  C0B0L   source   program.

The  general  fomats  of   the  Procedure   Division  are  shown  below.

6emral For"t

Format  1  :

PROCEDURE    DIVISION    [USING   {data-name-1}    ...    ]

[DECLARATIVES.

{section-name   SECTI0N   [segment-number].

USE   statement.

[paragraph-name.      [sentence]   ...   ]   ...   }   ...

flD   DECLARATIVES. ]

{section-name   SECT10N      [segment-number].

[paragraph-name.       [sentence]    ...    ]    ...    }   ...

Fomat  2

PROCEDURE    DIVIS10N    [USING {data-name-1}    ...    ]

{paragraph-name.       [sentence]    ...    }   ...
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Syntax  Rules

1.      The   USING  option  may   only     be      specified     for     a     called     program     to
specify     parameters     which     are     to  be   used  by  the   calling   and   called
programs.    (See   The   lnter-Program  communication   chapter).

2.      When   DECLARATIVE   sections   are   specified,    they   must   be   grouped   at     the
beginning     of   the  Procedure   Division,   and  must   be   preceded  by  the   key
word   DECLARATIVES   and   followed   by   the   key   words   END    DECLARATIVES.

3.      If   DECLARATIVE   sections  are  specified   the   entire     Procedure     Division
must   be  divided   into  sections.

4.      A   maximum   of   100   DECLARATIVE   sections   are   permitted   in   a   program.

5.      A  section   may  not   be   quBlified.
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ARITl"ETIC   EXPRESS10NS

An  arithmetic  expression  can  be   an   identifier     of     a     numeric     elementary
item,     a     numeric     literal,.   such     identifiers     and  literals   separated  by
arithfietic  operators,   two  arithmetic  expressions  separated  by    an    arith-
metic  operator,   or   an  arithmetic  expression  enclosed   in  parentheses.   .  Any
arithmetic  expression  may  be   preceded  by  a   unary  operator.      The  permissi-
ble     combinations   of   variables,   numeric  literals,   arithmetic  operator   and
parentheses  are  given  in   the  table,   Ccmbination  of   Synbols  in     Arithmetic
Expressions.

Those  identifiers  and  literals  appearing  in  an  arith"3tic  expression  must
represent     either     numeric     elementary  items   or   numeric   literals   on  which
arithmetic  nEy  be   perfomed.

ARITl+ETIC   OPERATORS

There  are  five  binary     arithmetic     operators     and    -two     imary     arithmetic
operators       that       may     be     used     in    arithmetic     expressions.     They    are
represented  by  specific   characters  that  must  be   preceded  by  a     space    and
followed  by  a   space.

Binary  Operator

Unary  Operator

Mea ni ng

Addition
Subtraction
Mul t ip l i cat ion
D i v i s i on
Exponentiation

Meaning

Multiplication  by  numeric  literal
Multiplication  by  numeric  literal

FORNATI0N  MD   EVALUAT10N   RUIES

1.     Parentheses  "y  be   used  in     arithmetic    expressions    to     specify     the
order     in     which     elements     are     to  be   evaluated.      Expressions  within
parentheses  are    evaluated     first,     and    within     nested     parentheses,
evaluation     proceeds     frcm    the     least     inclusive     set     to    the     most
inclusive  set.      When     parentheses     are     not     used,      or     parenthesized
expressions    are     at     the     sam  level   of   inclusiveness,   the   following
hierarchical   order  of   execution  is   implied:

1st   -Unary   plus   and  minus
2nd   -Exponentiation
3rd  -Multiplication  and  division
4th  -  Addition  and  subtraction

2.      Parentheses  are   u5ed  either   to  elimimte  ambiguities   in     logic     where
consecutive    operations     of     the  same  hierarchical   level  appear  or   to
")dify  the  nonnal   hierarchical   sequence   of  execution     in     expressions
where     it     is     necessary     to     have     some     deviation     from     the   normal
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precedence.      When   the.sequence     of     execution     is     not     specified     by
parentheses,     the  order   of  execution   of  consecutive  operations   of  the
same   hierarchical   level   is   from   left   to   right.

3.      The   ways   in  which  operators,   variables,   and   parentheses   rray     be     con+
bined     in   an   arithmetic  expression  are  summarized   in   the   table  below.
Where   'P'   indicates   a   permissible   pair   of  symbols   and   '-'   an     invalid
pa i r .

FIRST    SYMB0L
SECOND    SYMB0L

1dentifier +-*/ Unary
( )or  Literal * +Or-

1dentifier  or  Literal - P - P

+  -  *  /  ** P - P P

Umry  +  or   Unary  - P - - P

( P - P P

) - P - P

Ccmbination   of   Synbols   in   Arithmetic  Expressions.

4.     An  arithmetic   expression   ruy  only   begin   with   the   symbol    '(',    '+',      '-
',     an   identifier,   or   a   literal  and  may  only  end  with  a   ')',   an   iden-

tifier,   or  a   literal.     There     must     be     a     one-to4ne     correspondence
between     left     and  right  parentheses  of  an   arithmetic  expression  such
that  each  left  parenthesis   is  to  the   left  of  its  corresponding     right
parenthesis.       1f   the  first  operator  in  an  arithmetic  expression   is  a
unary  operator,   it  must   be   immediately   preceded  by  a   left   parenthesis
if     that     arithme.tic     expression  immediately  follows  an   identifier  or
another  arithmetic  expression.

5.     The   following   rules  apply     to     evaluation     of     exponentiation     in     an
arithmetic  expression:

a)      1f   the   value   of  an   expression  to  be   raised   to   a     power     is     zero,
the  exponent  must  have  a   value   greater   than   zero.      Otherwise,   the
size   error   condition   exists.       (See   The   ON   SIZE   ERROR   Phrase.)

b)     1f   the   evalmtion     yields     both     a     positive     and     negative     real
number,   the   value   returned   as   the   result   is   the   positive  number.

c)      If   rK)  real   number  exists   as  the   result     of     the     evaluation,     the
size   error   condition  exists.

6.      Arithmetic  expressions  allow  the   user  to     combine     arithmetic     opera-
tions     withut     the     restrictions     on     composite     of  operands  and  /or
receiving  data   items.     Each   implementor  will   indicate  the     techniques
iBed   in  handling  arithmetic  expressions.
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CONDITIONAI   EXPRESS10NS

Conditional  expressions  identify  conditions  that  are  tested  to  enable  the
object     program     to     select     between  altermte  paths   of  control   depending
upon  the   truth   value     of     the     condition.        Conditional     expressions     are
Specified      in   the   EVALUATE,1F,   PERFORM   and   SEARCH   state"3nts.      There   are
two  Categories  of   conditions     associated     with     conditional     expressions:
simple     conditions     and     complex  conditions.      Each   may   be   enclosed  within
any  number   of  paired  parentheses,   in     which     case     its     category     is     not
changed.

SIMPIE   CONDIT10NS

The  simple   conditions  are  the   relation,     class,     condition-name,     switch-
status,     and     sign     conditions.       A   simple  condition  has  a   truth   value   of
true   or   false.     The   inclusion  in  parentheses  of     simple     conditions     does
not  change   the   simple  condition  truth   value.

h REIATION   CollDITION

A  relation  condition  causes  a   comparison   of   two  operands,   each     of     which
may     be     the     d]ta   item   referenced  by  an   identifier,   a  literal,   the  value
resultirq  from   an  arithmetic  expression,   or   an     inckx-name.        A     relation
condition     has    a     truth  value  of  true   if  the  relation  exists  bet`ween  the
operands.     Cmparison  of   two  numeric  operands   is  permitted  regardless     of
the     formats     specified     in  their   respective  USAGE   clauses.     However,   for
all  other   comparisons  the   operands  must  have  the  sam   usage.        1f     either
of     the     opermds   is  a   group   item,   the  nonnumeric   comparison   rules  apply.
The  general  fomat  of  a   relation  condition  is:

1S    [NOT]    GREATER    THAN

i den t i fi e r-1
1i tera l-1
arithmetic-expressior+1
i n de x-name-1

1S    [NOT]    >

1S    [NOT]    LESS    THAN

IS    [NOT]   <

1S    [NOT]    EQUAL    T0

1S    [NOT]    =

tiden tif i e r-2

l i te ra l-2
arithmetic-expression-2
index-name-2

The   first  operand   (identifier-1,   literal-1,     arithmetic-expression-1,     or
index-name-1)      is   called   the   subject  of   the   condition;   the   second  operand
(identifier-2,   literal-2,   arithmetic-expression-2,     or     index-name-2)     is
called     the   object   of   the   condition.     The  relation  condition  must   contain
at  least  one   reference   to  a   variable.
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The   relational   operators   specify  the   type   of   comparison   to   be   made     in     a
relation     condition.        A  space  must   precede   and  follow  each   reserved   word
comprising   the   relational   operator.      When   ued,   NOT   and   the   next   key  word
or     relation    character  are  one  relational   operator  that   defines  the  com-
parison   to   be   executed   for   truth   value;   e.g.,   NOT   EQUAL   is  a     truth     test
for     an      unequal      comparison;    NOT   GREATER   is   a   truth   test   for   an   equal   or
less   comparison.      The   meaning   of   the   relational   operators   is:

Mea ni ng

Greater   than   or   not  greater   than

Less   than   or  not   less   than

Equal   to   or  not   equal   to

Relational   Operator

IS    [NOT]    GREATER    THAN

IS    [NOT]    >

1S    [NOT]    LESS    THAN

IS    [NOT]    <

IS    [NOT]    EQUAL    T0r--  r-L
IS    [NOT]   =

COMPARISON   0F   NUMERIC   0PERANDS

For   operands   whose   class   is   numeric,   a   comparison   is   made   with  respect  to
the  algebraic   value   of  the  operands.     The  length  of  the  literal   or  arith-
metic  expression  operands,   in   tems   of   number   of   digits     represented,      is
not   significant.     Zero   is  considered  a  unique   value   regardless   of  sign.

Ccmparison   of   these  operands   is   permitted   regardless     of     the     manner     in
which  their   ißage   is   described.      Unsigned   numeric   operands  are   considered
positive  for  purposes  of   comparison.

COMPARISON   0F   NONNIMERIC   0PERANDS

For   nonnumeric  operands,   or   one   numeric   and     one     nonnimeric     operand,
comparison     is     made     with     respect     to  a   specified  collating   sequence
characters.      1f   one  of   the   operands   is   specified  as   numeric,   it     must
an   integer   data   item  or   an   integer   literal   and:

1.      If   the   nonnumeric  operand   is   an   elementary   data   item   or   a     nonnumeric
literal,   the   numeric  operand   is  treated   as   though   it  were  moved  to  an
elementary  alphanumeric  data   item   of   the   same     size     as     the     numeric
data   item   (in  terms   of  stancbrd   data   fomat   characters),   and  the  con-
tent  of   this   alphanumeric   data   item   were  then   compared     to     the     non-
numeric   operand.       (See   The   MOVE   Staternent.)

2.      1f   the   nonnumeric  operand   is   a   group   item,      the     numeric     operand     is
treated     as     though   it  were   moved   to  a   group   item   of   the   same   size   as
the   numeric  data  itan   (in   tems   of   standard   data  format     characters),
and     the     content     of     this   group   item  were   then   compared   to   the   non-
numeric   operand.       (See   The   MOVE   Statement.)
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3.      A   noninteger   numeric   operand     cannot     be     compared     to     a     nonnumeric
Operand.

The  si7.e   of  an   operand   is   the  total   number   of   standard   data   format     char-
acters     in     the   operand.      Numeric   and   nonnumeric   operands   may  be   compared
only  when   their   usage   is   the   same.

There   are   two  cases   to   consider:   operands   of  equal   size  and     operands     of
unequal   size.

1.      Operands   of   equal   size.      1f  the  operands     are     of     equal     size,      com-
parison   effectively  proceeds  by  comparing  characters   in   corresponding
character  positions   starting  from  the   high  order  end     and     continuing
until     either    a   pair   of   unequal   characters   is   encountered   or  the   low
order   end   of   the   operand   is     reached,     whichever     comes     first.        The
operands     are     determined     to     be  equal   if  all   pairs   of  corresponding
characters   are   equal.

The  first   encountered   pair     of     unequal     characters     is     compared     to
determine     their     relative     position     in  the  collating  sequence.     The
operand  that   contains   the  character  that   is  positioned   higher   in    the
collating  sequence   is   considered  to  be  the  greater  operand.

2. Operands   of   unequal   size.      If  the   operands   are   of   unequal   size,      com-
parison     proceeds     as   though  the   shorter   operand  were   extended   on  the
right  by  sufficient   spaces  to  make  the  operands  of  equal   size.

COMPARISONS   INVOLVING   INDEX-NAIES   and/or   INDEX   DATA   ITEMS

Relation   tests   may  be   made   only  between:

1..   Two   index-names.     The   result   is   the     same     as     if     the     corresponding
occurrence   numbers   were   compared.

2.      An   index-name   anda   data     item     (other     than     an     index     data     item),
literal,        or     arithmetic     expression.     The     occurrence     number     that
corresponds  to  the   value   of  the   index-name   is  compared     to     the    data
item  or   literal.

3.      An   index   data   item  and  an   index-name   or   another   index   data   item.     The
actual   values   are  compared  without   conversion.

CLASS   CONDITI0N

The  class   condition   determines  whether   the   operand   is   numeric,   alphabetic
or    contain  only  the  characters  in  the  set  of  characters  specified  by  the
CLASS   clause   as   defined   in   the   SPECIAL-NAMES   paragraph   of   the   Environment
Division.     The   class   of   an   operand   is   determined  as   follows:

1.     The  operand   is   numeric   if  it  consist   entirely  of  the   characters  0,1,
2,   3 ,.....,   9,   with   or  without   the   operational   sign.
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2.     The  operand   is  alphabetic   if  it  consists  entirely     of    the     uppercase
letters     A,     8,     C ,...,   Z,   space,   or  the   lowercase   letters  a,   b,   c,
...,   z,   space,   or   any  combination     of     the     uppercase     and     lowercase
letters  and  spaces.

3.     An  operand   is   in   conformance   to   class-name,   if  it  consist   entirely  of
the    characters     listed     in    the     def inition     of     class-name     in    the
SPECIAL-NAMES   paragraph.

The  general   format   of  the   class  condition   is:

NUMERIC

identifier-1   1S   [NOT] ALPHABETIC

class-name

The   usage   of   the   operand   being  tested   must  be   described   as   DISPLAY.

When   used,   NOT   and  the   next   key  word   specify     one     class     condition     that
defines     the     class   test   to   be   executed   for   truth  value;   e.g.   NOT  NUMERIC
is  a  truth  test  for   determining  that   an  operand   is  nonnumeric.

The   NUMERIC   test   cannot   be   used     with     an     item     whose     data     description
describes     the     item  as  alphabetic   or   as  a   group   item  composed   of  elemen-
tary  items  whose  data   description   indicates  the  presence     of     operational
sign(s).     If  the  data   description  of  the   item  being  tested  does  not   indi-
cate  the  presence  of  an   operational   sign,   the  item  being  tested   is  deter-
mined     to     be     numeric   only  if  the   content   are   numeric   and   an  operational
sign  is   not  present.     If  the  data   description  of  the   item    does     indicate
the     presence   of  an  operational   sign,   the   item  being  tested   is   detemined
to  be  numeric   only  if  the  content  are   numeric     and     a     valid     operational
sign     is     present.     Valid  operational   signs   for  data   items   described  with
the   SIGN   IS   SEPARATE   clause   are   the   standard   data     format     characters,     +
and     -.        Valid     operational     signs     for     elementary  data   iterr6   described
without   the   SIGN   IS   SEPARATE   clause   are   defined   in   The   SIGN   Clause     para-
graph-

The  ALPHABETIC   test   cannot   be   used   with   an   item     whose     data     description
describes     the     item    as     numeric.     The   result  of  the  test   is  true  if  the
content  of  the  data   item  referenced  by  identifier-1   consists  entirely    of
alphabetic  characters.

The  class-name  test  must   not  be   used  with  an   item  whose  data     description
describes   the   item  as   numeric.
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CONDIT10N-NAIE  CONDITI0N   (Conditiorial  Variable)

In   a  condition-name   condition,   a   conditional   variable   is  tested   to  deter-
mine     whether     or     not   its   value   is  equal   to  one  of  the  values   associated
with  condition-name-1.     The  general   format   for   the   condition-name     condi-
tion  is:

condition-name-1

If   conc;ition-name-1   is  associated  with  a   range  or   ranges  of  values,     then
the     conditional   variable   is  tested  to   determine  whether   or  not  its  value
falls   in  this   range,   including  the  end   values.

The   rules   for   comparing  a     conditional     variable     with     a     condition-name
value  are  the  same  as  those   specified   for   relation  conditions.

The   result   of  the  test   is  true  if  one     of    the    values     corresponding    to
condition-name-1   equals  the  value  of   its   associated   conditional   variable.

SWITCH-STATUS   CONDITI0N

A  switch-status  condition  determines  the  on  or   off  status     of     a     defined
switch.     The   implementor-name   and  the   on   or   off  value  associated  with  the
condition   must   be   named   in   the   SPECIAL-NAMES   paragraph   of   the   Environment
Division.     The  general   format   for  the   switch-status  condition   is:

condition-name-1

The  result  of  the  test   is  true  if  the  switch     is     set    to    the    specified
position   corresponding  to   condition-name-1.

S16N   CONDITION

The  sign  condition  determines  whether   or   not  the  algebraic     value     of     an
arithmetic     expression   is   less  than,   greater  than,   or  equal   to  zero.     The
general   format   for  a   sign  condition   is:

POSITIVE

NEGATIVE
arithmetic-expressiort-1    IS   [NOT]

When   used,   NOT  and   the   next   key  word     specify     one     sign     condition     that
defines  the  algebraic  test  to  be   executed   for  truth  value;   e.g„   NOT  ZER0
is  a  truth  test   for   a  nonzero   (positive   or   negative)   value.        An     operand
is    positive     if  its  value  is  greater  than  zero,   negative  if  its  value  is
less   than   zero,   and   zero   if  its   value     is     equal     to     zero.       Arithmetic-
expression-1   must  contain   at  least  one  reference  to  a  variable.
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COMPLEX   CONDITI0HS

A   complex   condition   is   formed   by   combining     simple     conditions,      combined
conditions     and/or     complex     conditions     with   logical   connectors   (logical
operators   'AND'   and   'OR')   or   negating  these   conditions   with   logical   nega-
tion     (the     logical   operator   'NOT').     The   truth  value   of  a   complex  condi-
tion,   whether  parenthesized   or   not,   is   that     truth     value     which     results
from    the     interaction  of  the  stated   logical  operators  on  its  constituent
conditions.      The   logical   operators   and   their   meanings   are:

Logical   Operator                                           Meaning

AND

OR

NOT

Logical   conjunction;   the  truth  value   is  true  if  both  of
the  con].oined   conditions   are  true;   false   if  one   or  both
of  the  conjoined  conditions   is  false.

Logical   inclusive  OR;   the  truth  value   is  true   if  one  or
both  of  the   included     conditions   isitrue;   false  if  both
included   conditions   are   false.

Logical   negation  or   reversal   of  truth  value;   the  truth
value  is  true  if  the  condition  is  false;   false  if  the
condition   is  true.

The   logical   operators  must  be  preceded   and   followed   by  a   space.

NE6ÄTED   CONDIT10MS

A  condition   is   negated   by  used   of  the   logical   operator   'NOT'     which     rev-
erses  the  truth  value   of  the  condition  to  which  it   is  applied.     Thus,   the
truth  value  of  a  negated   condition  is  true   if  and  only  if  the  truth  value
of    the     condition    being    negated  is  false;   the  truth  value  of  a  negated
condition   is  false   if  and  only  if  the  truth  value  of  the  condition    being
negated     is     true.      1ncluding  a   negated  condition   in  parentheses  does   not
change  its   truth  value.     The  general   format   for  a  negated   condition   is:

NOT   condition-1

COHBINEl)   CONDITI0NS

A  combined   condition   results   from  connecting  conditions  with  one     of     the
logical   operators   'AND'   or   'OR'.      The  general   format   of  a   combined   condi-
tion  is:

co nd i ti o rt-1

5-10

co ndi t i o rt-2
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Precedence  of  Logical  Operators  and  the  Use  of  Parerrtheses

ln  the  absence   of  the  relevant  parentheses   in  a     complex     condition,     the
precedence     (i.e.,   binding   power)   of  the   logical   operators   determines  the
conditions   to  which  the  specified   logical   operators  apply  and   implies  the
equivalent      parentheses.         The   order   of   precedence   is   'NOT',    'AND',    'OR'.
Thus,   specifying   'condition-10R   NOT   condition-2   AND   condition-3'   implies
and     is     equivalent     to   specifying    'condition-10R   ((NOT   condition-2)   AND
condition-3)'.      Where   parentheses   are   used   in   a   complex     condition,      they
determine     the     binding     of  conditions   to   logical   operators.     Parentheses
r,an,   therefore,   be   used   to   depart   from  the  normal   precedence     of     logical
operators     as   specified   above.     Thus,   the   example   complex   condition   above
can   be  given   a   different  meaning  by   specifying     it     as      '(condition-1     0R
(NOT     condition-2))   AND   condition-3'.      (see   Order   of   Evaluation   of   Condi-
tions . )

The  table  below   indicates   the  ways   in   which  conditions   and   logical   opera-
tors     may     be     combined     and     parenthesized.     There     must  be  a   one-to-one
corresponc!ence  between   left  and   right  parentheses     such     that     each     left
parenthesis   is  to  the  left  of  its  corresponding  right  parenthesis.

Given   the

Ina 1n  a   left-to-right  sequence  of
condi ti ona lexr)ression: elements :

Element   when   not Element   when   not
May May first,   may  be 1ast,   may   be

followina element element immediately immediately
element: be be preceded   by followed   by   only:

first? last? Only:

simple-cond. Yes Yes OR,     NOT,AND,     ( OR,     AND,     )

OR    or    AND No No simple-cond.    ,   ) simple-cond.    ,NOT,(

NOT Yes No OR,     AND'      ( simple-cond.    ,(

( Yes No OR,     NOT,AND,     ( simple-cond.    ,NOT,(

) No Yes simple-cond.    ,   ) OR,     AND,     )

Combinations   of  Conditions,   Logical   0perators   and  Parentheses.

Thus,   the   element   pair   OR   NOT   is   permissible   while   the   pair   NOT   0R   is   not
permissible;      the  pair   NOT   (   is   permissible  while   the   pair   NOT  NOT   is   not
pe rmissi bl e .
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ABBREVIATED   COIBINED   REIAT10N   CONDITI0NS

When   simple   or   negated   simple   relation   conditions   are   combined   with   logi-
cal   connectives   in  a   consecutive  sequence   such  that  a   succeeding   relation
condition  contains   a  subject  or   sub].ect  and  relational   operator     that     is
common   with   the  preceding   relation   condition,   and   no   parentheses   are  used
within   such  a   consecutive   sequence,   any     relation     condition     except     the
first  may  be   abbreviated  b\/:

1.     The  omission  of  the  subject  of  the   relation  condition,   or

2.     The  omission   of  the   subject   and   relatioml   operator   of     the     relation
condition.

The  format   for   an   abbreviated   combined   relation   condition   is:

r e l a t i o n ~c on d i t i on obj e ct

Within  a   sequence   of  relation  conditions     both     of     the     above     fornB     of
abbreviation     may     be   used.     The   effect   of   using  such  abbreviations   is   as
if  the  last  preceding  stated  sub].ect  were   inserted  in  place  of  the     omit-
ted     subject,     and     the     last  stated   relational   operator  were   inserted   in
place   of  the  omitted   relational   operator.     The     result     of     such    implied
insertion  must   comply  with  the   rules   of     Combinations   of  Conditions,   Log-
ical   0perators,   and   Parentheses,   shown   above.   This   insertion   of   an     omit-
ted     subject   anc!/or   relational   operator   terminates  once   a  complete  simple
condition   is   encountered  within  a   complex   condition.

The   interpretation  applied   to   the   use   of  the  word  NOT   in     an     abbreviated
combined   relation   condition   is  as   follows:

1.       If   the   word   immediately   following   NOT   is   GREATER,    >,    LESS,    <,      EQUAL,
=,   then  the  NOT  participates  as   part  of  the   relational   operator;   oth-
erwise

2.     The  NOT   is   interpreted   as  a     logical     operator     and,     therefore,     the
implied     insertion     of     sub].ect     or     relational   operator   results   in  a
negated   relation   condition.
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Some   examples   of   abbreviated   combined   and   negated   combined   relation     con-
ditions   and   expanded   equivalents   follow.

Abbreviated   Combined
Relation  Condition

a    >   b   AND   NOT   <    c   OR   d

a    NOT    EQUAL    b    OR    c

NOT   a   =   b   OR   c

NOT    (a    GREATER    b   OR   <    c)

NOT    (a    NOT   >   b   AND   c
AND    NOT    d)

®

®

®

Expanded   Equivalent

((a    >   b)    AND    (a   NOT   <    c))    OR       (a   NOT   <    d)

(a    NOT    EQUAL    b)    OR    (a    NOT    EQUAL    c)

(NOT    (a   =   b))    OR    (a   =   c)

NOT    ((a    GREATER   b)    OR    (a   <    c))

NOT    ((((a    NOT   >   b)    AND    (a   NOT   >   c))
AND    (NOT    (a    NOT    >   d))))

ORDER   0F   EVALUATI0N   0F   CONDITI0NS

Parentheses   may  be   used   to   specify  the  order   in  which     individual     condi-
tions     of     complex  conditions  are  to  be   evaluated  when   it   is   necessary  to
depart.     from     the     implied     evaluation     precedence.        Conditions       within
parentheses     are   evaluated  first,   and,   within  nested  parentheses,   evalua-
tion  proceeds  from  the  least   inclusive   condition  to    the    most     inclusive
condition.        When     parentheses     are   not  used,   or  parenthesized   conditions
are  at  the  same   level   of  inclusiveness,   the  following  hierarchical     order
of     logical     evaluation     is  implied   until  the  final  truth  value   is   deter-
mined :

1.     Values  are   established   for  arithmetic   expressions.

2.     Truth  values   for   simple  conditions   and   negated  simple   conditions     are
established   in  the  following  order:
a.   relation   (following  the  expansion   of   any  abbreviated     condition)
b.   class
c.   conc!ition-name
d.   switch-status
e.   sign

3.     Truth  values   for   combined   conditions   and  negated   combined     conditions
are  established   in  the  following  order:
a.   AND   logical   operators
b.   OR     logical   operators

4.     When   the  sequence     of     evaluation     is     not     completely     specified     by
parentheses    the  order   of  evaluation  of  consecutive  operations  of  the
same  hierarchical   level   is  from  left  to   right.
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COMMON   0PT10NS   AND   RULES   FOR   STATEMENT   FORMATS

This   paragraph  and   its   subordinate   paragraphs   provide     a     description     of
the     common     options     and  conditions  that   pertain   to   or   appear   in   several
different  statements.

THE   ROUNDED   PHRASE

lf,   after   decimal  point  alignment,   the   number   of   places  in   the     fractions
of     the     result     of  an  arithmetic  operation   is   greater   than   the   number   of
places  provickd   for  the   fraction  of   the   resultant   identifier,     truncation
is     relative     to     the     size     provided   for   the  resultant   identifier.     When
roundi"3   is   requested,   the  absolute  value   of   the   resultant   identifier     is
increased     by  one   in   the   low-order   position  whenever   the   most   significant
digit   of   the   excess  is   greater   than   or   equal   to   five.

When  the   loworder     integer     positions     in    a     resultant     identifier     are
represented  by  the  character  P  in  the  picture  for  that   resultant   identif-
ier,   rounding   or   truncation.occurs     relative     to     the     rightmost     integer
position   for  which   storage   is   allocated.

The   ROJNDED  phrase   is  not  allowed     for     resultant     identifiers     described
with   a    USAGE    IS   COMP-1,    COMP-2,    SINGLE-REAL    or    DOUBLE-REAL    clause.

THE   0N   SIZE   ERROR   PHRASE

The   size   error   condition  occurs   under   the   following   circumstances:

1.     Violation   of   the   rules   for   evaluation   of  exponentiation     always     ter-
minates     the   arithmetic  operation  and  always   causes  a   size   error   con-
dition.      (See   Formation   and   Evaluation   Rules.)

2.     Division  by  zero     always     teminates     the     arithmetic     operation     and
always   causes  a   size   error   condition.

3.1f,   after   radixpointalignment,     the     absolute     value     of     a     result
exceeds     the     largest     value     that   can   be  contained   in   the  associated
resultant   identifier,   as   specified  by     the     item`s     PICTURE,     a     size
error   condition   exists.      If   the   ROUNDED   phrase   is   specified,    rounding
takes   place   before  checking   for  size   error.

4.      1f   an  overflow   or   underf low  condition   occurs   in   operations     involving
floatim3  point  data.

1f   the   ON   SIZE   ERROR   phrase   is     specified     and     a     size      error     condition
exists     after     the  execution   of  the  arithmetic   operations   specified  by  an
arithmetic  statement,   the  values  of   the     affected     resultant     identifiers
remain     unchanged   from   the   values   they  had   before   execution   of   the  arith-
metic  statement.      The   values  of   resultant   identifiers  for  which     no     size
error     condition     exists  are   the   same   as   they  would  have   been   if   the   size
error  condition  had   not  resulted   for  any   of     the     resultant     identifiers.
After     completion   of   the  arithmetic  operations,   control   is  transferred   to
the   imperative-statement   specified   in   the   ON   SIZE   ERROR   phrase   and  execu-
tion     continues     according     to     the   rules   for  each  statement   specified   in
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that   imperative-stateiTmt.        1f    a     procedure     branching     or     conditional
statement    which  causes  explicit  transfer   of   control   is  executed,   control
is  transferred   in  accordance  with  the   rules  for     that    statement;     other-
wise,   upon   completion   of   the.  execution  of   the   imperative-statement  speci-
fied   in  the  ON  SIZE   ERROR  phrase,   control   is  transferred   to     the     end     of
the  arithmetic  statement.

1f   the   SIZE   ERROR   phrase   is   not  specified     and     a     size     error     condition
exists     after     the  execution  of  the  arithmetic  operations   specified  by  an
arithmetic  statement,   the  values  of  the    affected    resultant     identifiers
are     undefined.        The     values     of  resultant   identifiers   for  which  no  size
error  condition  exists  are  the   sane  as   they  would  hav€  been   if     the     size
errör    .ondition    had    not  resulted  for  any  of  the  resultant  identifiers.
After  completion  of   the  arithmetic  operations,   control  is  transferred    to
the  end  of  the  arithmetic  staten€nt.

1f  the  size   error  condition  does  not  exist  after    the    execftion
arithmetic     operations     specified  by  an  arithmetic  statement,   the
ERROR  phrase,   if   specified,   is   ignored  and  control  is   transferred
end  of  the  arithmetic  statenent.

For   the   ADD   statement   with   the      CORRESPONDING      phrase      and     the      SUBTRACT
staten€nt     with  the  CORRESPONDING  phrase,   if   any   of   the   individual   opera-
tions  produces  a  size   error   condition,   imperative-statement-1`  in  the  SIZE
ERROR     phrase     is     not    executed  until  all   of   the   individual   additions   or
subtractions  are  completed.

TLE   CORRESPONDIN6  PHRASE

For   the  purpose  of   this  discussion,   identifier-1   and  identifier-2  are  the
identifiers     spcified     in     a     staten€nt  which  contains   the  CORRESPONl)1NG
phrase.

1.     Rules  for  valid   identifiers  are:

a)     All   identifiers  must   refer   to  group   items.

b)      The   REDEFINES   or   OCCURS   clause     nüy     be      specified      in     the     data
descripticm  entry  of  any  of  the   identifiers.

c)     Identifiers  nüy  be  subordimte  to  a  data  description    entry     cor+
taining   a   REDEFINES   or   OCCURS   clause.

d)     No   identifier  may  be   defined   with   level-number     66,      with     level-
number   77,    or   with   the   USAGE   IS   INDEX   clause.

2.     Data   items  subordimte  to   identifier-1     correspond    with     data     items
subordimte   to   identifier-2,   if  the   following   rules   apply:

a)      Both   data   itms  must  have  the   sai"3   data-name.

b)     All   possible   qulifiers  for   the  sending  cbta  item,   up  to  but    not
including   identifier-1,   must  be   identical   to  all  possible  qualif-
iers  for     the     receiving     data     item     up     to    but    not     including
iden tif ier-2 .
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c) 1n   an  ADD   or   SUBT.RACT   statement,      only     elenmtary      numeric      data
itms   will   be   considered.

1n   a  MOVE   statement,   the   corresponding   sending     and/or      receiving
data     items     must     be   elementary.      The   class   of   any   corresponding
pair  of   data  itans  may  differ.

e)      A   data   item   with  a   level-number   of     66     or     88     or     with     a     data
description      entry      containing      a      REDEFINES,    OCCURS,    or   USAGE   IS
INDEX  clause   is   not  considered.      Any   data   item   subordiriate     to     a
data     item     which   is  not  eligible   for   correspondence  will   also   be
igno red .

f)     FILLER   data   items   and  data   items   subordimte  thereto  are   ignored.

THE   ARITHMETIC   STATEMENTS

The   arithmetic   statements   are   the   AL)D,      COMPUTE,       DIVIDE,      MULTIPLY,       and
SUBTRACT   statements.      They   have   several   common   features.

1.      The   data  descriptions  of   the   operands     need     not     be     the     same;      any
necessary       conversion       and     decimal     point     align"}nt     is     supplied
throughout  the   calculation.

2.      The   maximum   size   of   each   operand   is   18   decimal   digits.   The     composite
of     oprands,     which     is     a   hypothetical   data   itm  resulting   from  the
superimposition   of   specified   operands   in   a   statement  aligned  on  their
decimal   points   (see   The   ADD   Statement;    The   DIVIDE   Statement;   The   MUL-
TIPLY   Statement;    The   SUBTRACT   Statement)   must   not   contain     more     than
18   decimal   digits.

3.     Each  arithmetic  operation  is   evaluated     using     an     intermediate     data
item     provided     for     the     result   of  the  arithmetic  operation.      1f  the
size   of   the   result   being  developed  is   larger   than     this     intermediate
data     item,     truncation  occurs.     The  content   of   the   intermediate   data
item  are  moved   to   the   resultant   identifier  according  to   the   rules  for
the     MOVE   statenent.      Rounding   is   performed   and   the   size   error   condi-
tion   is   determined   only  during  this   move.

OVERLAPPIN6   0PERAI\IDS

When   a   sendirq   and  a   receiving   itan   in   any  statement  share  a  part  or     all
of     their   storage  areas,   yet  are  not   defined  by  the   same   data   description
entry,   the   result   of   the  execution  of   such  a   statement  is   undefined.        1n
addition,      the   results  are   undefined   for   some   statements   in  which  sending
and  receivirq   itms   are  defined     by     the     sarne     data     description     entry.
These     cases     are     addressed     in     the   general   rules  associated  with  those
st ateme nts .
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MLLTIPIE   RESUITS   IN  ARITHMETIC   STATEIIENTS

The   ADD,    COMPUTE,    DIVIDE,    MULTIPLY,    and   SUBTRACT    statements   may   have   mul-
tiple  results.     Such  statements   behave  as  though  they  had  been  written   in
the   following   way:

1.     A  statement  whose  execution  accesses  all  data   itans  that  are  part     of
the    initial     evalution     of     the    statement,     performs  any  necessary
arithmetic  or   combining  of  these  data  items  and  stores  the  result     of
this     operation     in    a  temporary  location.     See  the  individual  state-
ments  for  the  rules  indicating  which  items  are  part    of     the     initial
eva l lB t i on .

2.     A  sequence  of   statements  whose  execution  transfers     or     combines     the
value     in     this     temporary    location    with  each  single  resulting   data
item.     These  statements  are  considered  to     be     written     in     the     same
left-tc+right  sequence  that  the  multiple  results  are  specified.

The  result  of  the  statement
ADD   a,    b,    c   T0   c,    d    (c),    e

is  equivalent  to
AOD   a,    b,    c   GIVING   temp
ADD   temp   T0   c
ADD  temp   T0   d   (c)
ADD   temp   T0   e

and  the  result  of  the  statement
MULTIFLY   a    (i)    BY   i,    a    (i)

is  equivalent  to
MOVE   a   (i)    T0   temp
MULTIPLY   temp   BY   i
MULTIPLY   temp   BY   a    (i)

in  both  cases,   'tenp'   is  an  intermediate  result  item.

r\ 1Ncorp^TIBIE  D^T^

Except  for  the  class  condition,   when  the  content  of  a  data  itm  is  refer-
enced     in  the  Procedure  Division  and  the  content   of  that   data   item  is  not
compatible  with  the  class  specified   for  that   data     itan     by     its    PICTURE
claise,     then     the     result     of  such  a   reference   is  undefined.      (See  Class
Con di ti cm . )
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PROCEDURE   DIVIS10N   STATEMENTS

The  Procedure   Division  statements  are  presented   in   alphabetical   order     in
the   following   pages.
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ACCEPT

Function

The   ACCEPT   statement   causes   low   volume   data   to   be   made   available     to      the
specified   cbta   item.

6eneral  Fomat

Format   1  :

ACCEPT   identifier-1 m emon i c-nam

®

h

®

Format   2:

ACCEPT    identifier-2   FROM

Format   3:

DATE

DAY

TIME

ACCEPT   identifier-3   FR"     LINE-PARAM
1i tera l-1

•iden tif i e r-4

Syntax  Rules

1.      Mnemonic-name-l    in   format  1   must   also   be   specified      in      the      SPECIAL-
NAMES      paragraph      of      the   Environment   Division   and  must   be   associated
with   a   hardware  device.

2.      1dentifier-3  and  identifier-4  must   be   defined     as     alphanumeric     data
items.

3.      1dentifier-4  must   be   four   characters   in   length.

4.     Literal-1   must   be  a   nonnumeric   literal   four   characters   in   length     and
must   not  be   a  figurative   constant.
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6erßral  Rules

Format   1

1.     The  ACCEPT  statement   causes   the   transfer  of   data     from     the     hardware
device.     This  data   replaces  the  content  of  the  data   item  named  by  the
identifier.

2.     The  maximum  size  of   the   data   that   can   be     transferred   is  160     charac-
ters.

3.      Except   when   the   previous     ACCEPT/DISPLAY     statement     executed     was     a
DISPLAY      statement     specifying   the   N0   ADVANCING   phrase,   the   execution
of  an   ACCEPT  statement   causes   the   prompt   '?'   to  be   displayed   (See  the
DISPLAY   statement).

4.     The  transferred   data   is  stored   in  the  receiving  data   item    after    any
necessary  alignment,   truncation   and  space   or  zero  filling.   (See  Stan-
dard   Alignment   Rules).

5.       1f   the   FROM   phrase   is   not   given,   CONSOLE   is   assumed.

6.     1f  the  data   entered  does  not  match  the   attributes  of   identifier-1,     a
request   is  made   to   reenter  the  data.

7.     lf  no  data   has  been  entered  before  the     enter     key     is     pressed,     the
value       assigned       to    identifier-1     is    spaces     if    identifier-1     is
alphanumeric   and   zero   if   identifier-1   is   numeric.

8.     If  identifier-1   is   numeric   or   numeric   edited  with  a   sign  specified   in
its     associated     PICTURE     clause,     the   sign   may  be   entered  as   leading
separate  or   trailing  separate.

Format   2

9.     The     ACCEPT     statement     causes     the     information     requested       to       be
transferred  to  the  data   item  specified  by  identifier  according  to  the
rules   of   the   MOVE   statement.      DATA,   DAY,   and   TIME   are   conceptual   data
items   and,   therefore,   are   not   described   in   the   COB0L   program.

10.   DATE   is   composed   of   the   data   elements   year   of   century,   month  of   year,
and     day     of     month.     The   sequence   of  the  data   element   codes   shall   be
from  high  order   to   low  order   (left  to   right),   year   of  century,     month
of     year,      and     day     of  month.      Therefore,   February  14,1984  would  be
expressed   as   840214.      DATE,   when   accessed   by   a   C0B0L   program,   behaves
as     if   it  had  been   described   in   the   C0B0L  program  as   an   unsigned  ele+
mentary  numeric   integer  data   item  six  digits   in   length.

11.   DAY   is   composed   of   the   data   elements   year   of   century   and  day  of  year.
The     sequence     of     the   data   element   codes   shall   be  f rom  high  order  to
low  order   (left  to   right)   year  of  century,   day  of    year.       Therefore,
February   14,   1984   would   be   expressed   as   84045.      DAY,   when   accessed   by
a   C0B0L   program,   behaves   as   if   it   had  been   described   in   a   C0B0L     pro-
gram     as  an   unsigned   elementary  numeric   integer  data   item  five   digits
in   length.
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12.   TIME   is   composed   of  the   data   elements     hours,     minutes,      seconds     and
hundredths  of   a   second.     TIME   is   based   on   elapsed   time  after  midnight
on   a   24-hour   clock   basis   --thus,   2:41   p.m.     would     be     expressed     as
14410000.         TIME,      when     accessed   by   a   C0B0L   program   behaves   as   if   it
had   been   described   in   a   C0B0l_        program     as     an     unsigned     elementary
numeric     integer   data   item  eight   digits   in   length.     The  minimum  value
of   TIME   is   00000000;    the   maximum   value      of     TIME      is      23595999.         The
value   returned   from  the  fractional   parts   of  a   second   is  always   zero.

Format   3

13.   The   execution   of   a   format   3   ACCEPT   statement   allows   a   line     parameter
to     be     made   available   to  a   C0B0L   program.   The   parameter   key   is   indi-
cated   by  literal-1   or  the  content  of    the     data     item     referenced     by
i dent i f i e r-4 .

14.   The  parameter   value,   if  present,   is  moved   into  the  data     item     refer-
enced    by     identifier-3.     If  not  present,   the  data   item   referenced  by
identifier-3   is   set   to  SPACES.
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ADD

Function

The   ADD   statement   causes   two   or   more   numeric   operands   to     be     summed     and
the  result  to  be  stored.

6eneral  For"t

Format   1  :

ADD

t
iden tif i e r-1

1 itera l-1 )
•_o_t identifier-2   [ROUNDED]

[ON   SIZE   ERROR   imperative-statement-1

Format   2:

ADD

lden tif i e r-1

li tera 1-1
...         TO

GIVING   {identifier-3

[END-ADD]]

iden tif i e r-2

li teral-2

[ROUNDED]}     .   ..

[ON   SIZE   ERROR   imperative-statement-1

Format   3:

CORRESPONDING

[END-A DD ] ]

identifier-1   T0   identifier-2   [

[ON   SIZE   ERROR   imperative-statei.nent-1 [END-ADD]]

ROUNDED]

Syntax  Rules

1.     1n   formats  1   and  2,   each     identifier     must     refer     to    an     elementary
numeric     item,     except  that  in  format  2  each   identifier  following  the
word   GIVING  must   refer   to   either   an   elementary     numeric     item     or     an
elementary     numeric     edited     item.      In  format  3,   each   identifier  must
refer  to  a  group  item.

2.      1f  the  ROUNDED  phrase   is   specified   for   identifier-2   in     format     1     or
identifier-3     in     format  2,   the   identifier  cannot  be   described  with  a
USAGE   clause      specifying      COMPUTATI0NAL-1,       COMPUTATI0NAL-2,       COMP-1,
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COMP-2,    SINGLE-REAL    or    DOUBLE-REAL.

3.     Each  literal   must   be  a   numeric   literal.

4.     The  composite   of   operands  must   not  contain  more  than   18   digits.      (See
The  Arithmetic  Statements).

a)      1n   fomat  1   the  composite  of   operands   is   determined  by  using     all
of  the  operands   in  a  given  statenent.

b)      1n   fomat  2   the  composite  of   operands   is   detemined  by  using     all
of     the     operands     in    a  given  staten€nt  excluding  the   data  items
that   follow  the   word   GIVING.

c)     1n   fomat  3  the  composite  of   operands     is     determined     separately
for  each   pair   of  corresponding  data   items.

5.      CORR   is   an   abbreviation   for   CORRESPONDIN6.

6emeral  Rules

1.      1f   fomat  1   is   used,   the   values  of   the   operands   preceding  the  word  T0
are     added     together     and  the   sum   is  stored   in  a   temporary   data   item.
The  value   in  this  temporary  data  item  is  added  to  the     value     of     the
cbta    item    referenced    by    identifier-2,   storing  the  result  into  the
data  iten  referenced  by  identifier-2,   and  repeating  this  process    for
each  successive  occurrence  of   identifier-2   in  the   left-tc+right  order
in  which  identifier-2  is   specified

2.      1f   fomat  2   is   used,   the   values   of  the  operands     preceding     the     word
GIVING     are  added   together,   then   the   sum   is   stored   as   the  new  content
of  each  data   item   referenced  by  identifier-3.

3.     If   fomat  3  is   used,   data  itans   in     identifier-1     are    added    to    and
stored   in  corresponding  data  items   in   identifier-2.

4.     The  compiler  insures  that   enough  places  are  carried   so  as   not  to   lose
any  significant   digits  during  execution.

5.     Additional  rules  and  explanations     relative    to     this     statement    are
given     under     the     appropriate  paragraphs.      (See  Scope   of  Statemnts;
The   ROUNDED  Phrase;   The   Arithmetic   Statements;   Overlapping     Operands;
The   SIZE   ERROR   Phrase;    The   CORRESPONDING   Phrase;    and   Multiple   Results
in  Arithmetic  Statements. )
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CLOSE

Furwtim

The  CLOSE   statement  teminates  the   processing  of     reels/units     and     files
with   optional   rewind   and/or   lock   or   removal   where   applicable.

6er-ral Fonat

Format   1

CLOSE

Fomat  2

-Sequential  0rganization

fi l e -n ame-1

[FOR    REMOVAL]

N0   REWIND

LOCK

-Relative   and   lndexed  Organization

CLOSE    {    file-name-l           [   WITH   LOCK   ]    }    ...

Syntax  Rules

1.      The   files   referenced   in   the  CLOSE   statement   need     not     all     have     the
same   organization   or   access.

2.      A  CLOSE   clause   containing   a     REEL/UNIT   phrase   is   treated   as   a   comment
for   that  particular   file-name-1   only.

6ereral  Rules

Except  where  otherwise  stated   in     the     general     rules     below,      the     terms
'REEL'      and      'UNIT'      are   synonymous   and   completely   interchangeable   in   the

CLOSE   statement.   Treatment  of   sequential   mass   storage   files   is     logically
equivalent     to     the     treatment     of  a   file   on  tape   or   amlogous   sequential
me d i a .

1.      A  CLOSE   statement  rnay   only   be   executed   for   a   file   in   an   open   mode.

2.      For   the   purpose   of   showing   the     effect     of      various     types     of .   CLOSE
statements   as   applied   to   various   storage.media,   all   files  are  divided
into  the   following   categories:

a)      Sequential   files  whose   input   or   output   medium   is     such     that     the
concepts   of   rewind   and   reels/units  have   no   meaning.
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b)     Sequential   files  that  are  entirely  contained  on  o"3  reel/unit.

c)     Sequential   files  that  are  contained  on  more  than  one  reel/unit.

d)     All   lndexed   and  Relative   files.

The  results  of   executing  each  type  of  CLOSE   for  each  category  of   file
are   simmarized   in  the  table   below.

CLOSEStateme ntType File  Category

a) b) c) d)

ClosE C C'E A'    C'    E C

CLOSE    WITH   LOCK C,D C'    D'    E A,     C,    D'    E C'D

CLOSE    WITH   N0    REWIND F B'C A,    8,    C

Relationship   of  Categories   of  Files  and  Types   of   CLOSE  statenent.

where:
A  =  Previous  Reels/Units  are  unaffected.
8  =  No  Rewind:-     The  reel/iiiit   is   left   in  its  current  position.
C  =  Close  File:-Closing  operations  are  executed.
D  =  File  Lcx:k:-     The   file   cannot   be  opened   again   during   this

execution  of   the   object  program.
E   =  Rewind:-            The   current   reel   or   amlogous   device   is

positioned  at   its  beginning.
F=  Optional  Phrase   lgnored:-The  CLOSE  statenent   is  executed  as

if   none  of  the  optional   phrases  is  present.

r\
3.     The  execution  of  the  CLOSE  statenent  ca®es     the     value     of     the     1-0

status  associated  with  file-nane-1   to  be   updated.      (See   1-0  Status.)

4.     1f  an  optional   input   file   is  not  present,   no    end-of-file     processing
is     perfomed    for    that  file  and  the  file  position  indicator  and  the
current  volume  pointer  are  unchanged.

5.     Fo11owing  the   successful   execution   of   a   CLOSE   statement     without     the
REEL     or     UNIT  phrase,   the   record  area  associated  with   file-name-1    is
no   loruer   available.   The     unsuccessful     execution     of     such     a     CLOSE
state"!nt  leaves  the  availability  of  the  record  area  undefined.

6.     Following  the   successful   execution  of   a  CLOSE   statement     without     the
REEL     or  UNIT  phrase,   the   file   is   removed   frcm   the   open  mode,   and  the
file  is   no   longer   associated  with  the  file  control  block.

7.      1f   nDre  than  one   file-name-1    is   specified   in   a   CLOSE     statement,     the
result   of   executing  this  CLOSE   statement  is   the   san€   as   if  a   separate
CLOSE  statenent  had  been  written   for  each     file-name-1      in     the     same
order  as   specified   in   the  CLOSE   statement.
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_                 COHPUTE

Furntion

The  COMPUTE   statement  assigns   to   one  or   more   data   items   the   value     of     an
arithmetic  expression.

6er-ral  Formt

COMPUTE {identifier-1   [ROUNDED]}   ...      =  arithmetic-expression

[ON  S±ZE   EBBQE  imperative-statement-i [END-COMPUTE]

Syntax  Rules

1.      1dentifier-1   must   reference  either   an   elementary  numeric  item     or     an
elementary   numeric   edited   item.

2.      1f   the   ROUNDED  phrase   is   specified,    identifier-1   cannot  be     described
with      a      USAGE      clause      specifying      COMplnAT10NAL-1,    COMPUTATI0NAL-2,
COMP-1,    COMP-2,    SINGLE-REAL    or    DOUBLE-REAL.

6eneral  Rules

1.     An  arithmetic  expression  consisting  of  a   single   identifier  or   literal
provides  a  method   of  setting  the   valu   of  the   data   item   referenced  by
identifier-1   equal  to  the  literal  or     the     value     of     the     data    item
referenced  by  the  single   identifier.

2.     If  more  than  one  identifier  is   specified   for  the   result  of  the  opera-
tion,   that   is  preceding  =   ,   the  value   of  the  arithmetic  expression   is
computed,   and  then  this   value   is   stored  as   the   new  value   of     each     of
the   data  items   referenced  by  identifier-1.

3.      The  COMPUTE   statement  allows   the   user  to     combine     arithmetic     opera-
tions     withut     the     restrictions     on     composite     of     operands  and/or
receivi"]  data   items   imposed  by  the  arithmetic  statements     ADD,     SUB-
TRACT,    MULTIPLY,    and   DIVIDE.

4.     Additional  rules  and  explanations     relative    to     this     statement    are
given     under     the     appropriate   paragraphs.      (See  Scope   of  Statements;
The   ROUNDED  Phrase;   The   Arithmetic   Statements;   Overlapping     Operands;
The     SIZE     ERROR     Phrase;      and     Multiple   Results   in  Arithmetic   State-
me nts .  )
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DEIETE _   ----- _

Function

The   DELETE  statement   logically  removes  a   record   from   a  mass  storage   file.

6eneral  Formt

DELETE   file-nane-1    RECORD

[1NVALID   KEY   imperative-statement-1 [END-DELETE]]

Syntax  Rules

1.      The   lNVALID   KEY   phrase  must   not  be   specified   for   a     DELETE     statement
which   references  a  file  which  is   in   seqmntial   access  mode.

2.      The   lNVALID   KEY   phrase  must   be   specified   for   a   DELETE   statement   which
references     a     file     which     is     not   in   sequential   access  mode  and  for
which   an   applicable   USE   AFTER   STANDARD      EXCEPT10N      procedure      is      not
specified.

6er-ral  Rules

1.     The  file  referenced  by  file-nanE-1   must  be  a  nüss     storage     file     and
must     be     open     in     the  1-0  mode   at  the   ti"3   of  the  execution  of  this
statement.       (See   The   OPEN   Statement.)

2.     For   files   in  the   sequential  access  mode,   the  last   input®utput  state-
ment     executed     for     file-nane-1   prior  to   the   execution  of   the   DELETE
statemnt  must  have   been  a   successfully  executed   READ  staterrent.     The
MOS     file     system   logically  removes  from   the   file  the   record  that   was
accessed  by  that   fEAD  state"3nt.

3.      For   Relative   or   lnck}xed   files   in   randan   or   dynamic   access     mode,      the
ms     file     system   logically  renK)ves  from  the   file  that  record  identi-
fied  by  the  content  of  the  relative  or   the  prime   key,   data  item  asso-
ciated     with     file-name-1.      1f     the     file  does  not  contain  the  record
specified  by  the   key,   the   invalid  key  condition  exists.

4.     After   the   successful   execution   of  a   DELETE  statement,   the     identified
record     has   been  logically  removed   from   the   file  and  can   no   longer   be
accessed.

5.     The  execution  of   a   DELETE  statement  does  not  affect     the     content     of
the  record  area.

6.     The  file  position  indicator  is   not  affected  by    the     execution    of     a
DELETE   statenent.

7.      The   execution  of   the   DELETE  statement  causes  the     value     of     the     1-0
status  associated  with   file-name-1   to  be  updated.      (See   1-0  Status.)
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8.      The   END-DELETE  phrase.delimits   the   scope      of     the      DELETE     state"3nt.
(See   Scope   of   Statements. )

9.     An  attempt   to   execute   a   DELETE   statement   for  a   record   placed   in     lock
rmde     by     another     system     program   or   process   results   in   an  1-0  error
indication  in     the     1-0     status     of     the     file-narre     associated     with
record-name-1.      (See   1-0  Statis.)
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DELETE   FILE

Furction

The   DELETE  FILE   stataTient   removes  the   specified   files  physically  from   the
disk.                                                                                                                                                   .

6ei-ral Formt

DELETE   FILE    {file-nar"3-1}    ..  .

6®d-ral  Rules

1.     File-nam-1   must   be   closed.

2.     File-nam-1   is   immediately  marked   for  removal   and  is   deleted  when     no
processes  are  connected  to   it.

3.     The   execution  of   the   DELETE  FILE   statement  causes  the     value     of     the
•1-0     status     associated     with     file-name-1      to     be  updated.      (See  1-0
Status . )
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DISPLAY

FurBtion

The   DISPLAY   statement   causes   low   volume   data     to     be      transferred     to     an
appropriate  hardware   device.

6eneral  Fonat

D I SP LAY

EEm

Syntax  Rules

CONSOLE

..  .    [WITH  UADVANCING]

m emon i c-name-1

1.      Mnemonic-name   is   associated   with   a   hardware   device     in     the     SPECIAL-
NAMES   paragraph   in   the   Enviromifint   Division.

2.     Literal-1   must   not  be   a   figurative  constant   that   begins   with  the  word
ALL.

3.      1f   literal-1   is   numeric,   then   it   must   be   integer.

6eneral  Rules

1.      The   DISPLAY   statement   causes   the     contents     of      each     operand     to     be
transferred  to  the  hardware   device   in   the  order   listed.

2.      The   maximum   size   of   a   data     transfer     during     the     execution     of     the
DISPLAY  staten€nt   is   1920   characters.      Each   identifier-1   which   is  not
defined   explicitly      as      USAGE       IS      COMPUTAT10NAL-1,       COMPUTAT10NAL-2,
SINGLE-RFAL      or      DOUBLE-REAL,    or   explicitly   or    implicitly   as   USAGE   IS
DISPLAY   reiuires  two  characters  per     byte     of     storage     since     it     is
displayed   in  hexadecimal.   Each   identifier-1   which   is   defined   as  USAGE
IS   COMPUTAT10NAL-1    or   SINGLE-REAL   rquires   fourteen   characters.         Each
identifier-1       which   is   defined   as   USAGE   IS   COMJUTAT10NAL-2   or    DOUBLE-
REAL   requires  twenty-two     characters.        Each     identifier-1      which     is
defined     explicitly   or   implicitly   as  USAGE   IS   DISPLAY   is   presented   in
standard   data  fomat  characters.   1f   identifier-1   is     numeric,      it     is
displayed     according     to     definition,     that     is,     without     a     sign   if
unsigned,   with  a   zoned   sign   if   trailing   zoned   or   leading   zoned     sign,
or   with  a   separate   sign   if   defined  with  a   separate   sign.

3.      If  a   figurative  constant   is   specified  as   one  of   the   operands,   only     a
single  occurrence   of  the   figurative  constant   is  displayed.

4.      1f  an   integer   is   specif ied  as   one  of   the   operands,      it     is     displayed
with  a  trailing   zoned   sign.
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5.      1f   the  hardware   device   is   capable   of   receiving   data   of   the   same     size
as       the       data     item     being     transferred,     then     the     data     item     is
t ra nsfe rr ed .

6.      1f-the   hardware  device  is   not  capable  of   receiving  data  of     the     same
size     as     the     data   item  being  transferred,   then  one   of  the   following
ap pl i es:

a)     1f  the   size   of   the  data  item  being  transferred  exceeds     the     size
of   the   cbta   that  the  hardware   device   is   capable   of  receiving   in  a
single  transfer,   the  data  beginning  with  the     leftmost    character
is    stored    aligned     to  the   left   in  the  receiving  hardware  device
and  additioml   data  is   requested.

b)     1f  the   size   of  the   data   item  that  the  hardware   device   is     capable
of     receivirq  exceeds  the  size  of  the  data  being  transferred,   the
transferred  cbta   is  stored  aligned  to  the   left   in    the    receiving
hardware  device.

7.      When   a  DISPLAY   statement  contains  more  than   one  operand,   the   size     of
the     sending     item     is     the     sum     of     the     sizes    associatedwiththe
operancb,   and  the   values  of     the     operands     are     transferred     in     the
sequence   in  which  the   operands  are  encountered.

8.      1f   the   UPON  phrase  is   not  used,   the     standard   display  device  is   used.

9.      lf   the  WITH  N0   ADVMtlNG  phrase   is   specified,   then   the   positioning   of
the     hardware  device  will  not  be   reset  to   the   next  line  or   changed   in
any   other  way   following  the  display  of  the   last  operand.

10.   1f   the   WITH  N0  ADVANCING  phrase     is     cmitted,      then     after     the      last
operand     has     been     displayed,   the  positioning   of   the  hardware   device
will  be  reset  to  the   leftmost  position  of  the  next  line  of     the     dev-
ice.
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DIVIDE

Functicm

The   DIVIDE   statement  divides   one  numeric   data   item   into  others     and     sets
the   values   of   cbta   items   equal   to   the   quotient   and   remainder.

6ernral  Fomat

Fomat   1  :

DIVIDE

t
iden tif i e r-1

l i te ra l-1 )
1NTO {identifier-2    [ROUNDED]

[ON   SIZE   ERRQE   imperative-statement-1    [

Fomat  2:

D I VI DE

t
iden tif i e r-1

li tera l-1 )
1NTO

t

E N D -i) 1V I DE

identifier-2

li teral-2

G+±!|±!£   {identifier-3   [ROUNDED]}   .  ..

[ON   SIZE   ERROR   imperative-statement-1

Fomat   3:

DIVIDE

t
iden tif i e r-1

1i teral-1 )
GIVING   {identifi®r-3

BY

tidentifier-21iteral-2

[ROUNDED]}     .   ..

[ON   SIZE   ERROR   imperative-statement-1
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Format  4:

D I VI DE t
iden tif i e r-1

li teral-1 tidentifier-2literal-2

GIVING   identifier-3   [RWNDED]

REIMINDER   identifier-4

[ON   SIZE   ERROR   imperative-statement-1    [END-DIVIDE]]

Fomat  5:

D I VI DE

t
id en t if i e r-1

1i teral-1 )
BY

tidentifier-2literal-2

GIVING   identifier-3   [ROUNOED

f£MAINDER   identifie r-4

[ON   SIZE   ERROR   imperative-statement-1    [END-DIVIDE]]

Syntax  Rules

1.     Each   identifier  must   refer   to  an   elementary  numeric  item,   except  that
any     identifier     associated     with   the   GIVING   or   REMAINDER   phrase   must
refer   to   either   an   elementary  numeric   item   or   an     elementary     numeric
edited  item.

2.      1f   the  ROUNDED  phrase   is   specified   for   identifier-2   in     fomat     1      or
identifier-3  in  the  other  fomats,   the   identifier   cannot  be  described
with   a      USAGE      clause      specifying      COMPUTAT10NAL-1,       COMPUTAT10NAL-2,
COMP-1,    C0i.'1P-2,    SINGLE-REAL    or    DOUBLE-REAL.

3.     Each   literal  must   be   a   numeric  literal.

4.      The   composite   of     operands,     which     is     the      hypothetical     cbta     item
resultirq     from     the     superimposition    of     all     receiving     data   items
(except   the   fEIMINDER   data   item)   of     a     given     statement     aligned     on
their  decimal  points,   must   not  contain  more  than   18   digits.
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6erieral  Rules

1.     When   fomat  1   is   used,   literal-1   or   the   value   of   the   data   item   refer-
enced     by   identifier-1   is   stored   in  a   temporary   data   item.     The   value
in   this   temporary  data  item   is   then   divided   into     the     value     of     the
cbta   item   referenced  by   identifier-2.     The   value   of   the   dividend   (the
value   of   the   data   item   referenced  by     identifier-2)      is     replaced     by
this  quotient;   similarly  the   temporary   data   item   is  divided   into  each
successive  occurrence  of   identifier-2   in   the   left-to-right     order     in
which   identifier-2   is   specified.

2.     When   fomat  2   is   used,   literal-1   or   the   value   of   the   data   item   refer-
enced    by     identifier-1   is  divided  into  literal-2   or   the   value  of  the
data  item   referenced  by  identifier-2  and  the   result   is  stored  in  each
data   item   referenced  by   identifier-3.

3.     When   fomat  3   is   used,   literal-1   or   the   value  of   the   data  item   refer-
enced     by     identifier-1      is     divided  by  literal-2   or   the   value   of  the
data  itgn   referenced  by  identifier-2  and  the   result   is  stored  in  each
data   item   referenced  by   identifier-3.

4.     When   fomat  4  is   used,   literal-1   or   the   value  of   the  data  item   refer-
enced    by     identifier-1   is  divided  into  literal-2   or   the   value  of  the
data  item   referenced  by  identifier-2  and  the   result   is  stored  in     the
data     item     referenced  by   identifier-3.     The   remainder   is  then   calcu-
1ated  andthe   result     is     stored     in     the     data     item     referenced     by
identifier-4.        1f     identifier-4     is  subscripted,   then  the  subscripts
are  evaluated   immediately  before  the   remainder  is   stored   in  the     data
item   referenced  by   identifier-4.

5.     When   fomat  5  is   used,   literal-1   or   the   value   of   the  data  item   refer-
enced    by     identifier-1      is    divided  by  literal-2   or  the   value   of  the
data  item   referenced  by  identifier-2  and  the   division  operation     cor+
tinues   as   specified  for   fomat  4  above.

6.      Formats  4  and  5  are  used   when   a   remainder   from   the   division  operation
is     desired,      namely   identifier-4.      The   remainder   in  C0B0L   is   defined
as     the     result     of     subtracting    the       product       of       the       quotient
(identifier-3)   and  the  divisor   from  the  dividend.      1f   identifier-3   is
defined   as   a  numeric  edited   item,   the  quotient  used  to  calculate     the
remainder     is     an   intermediate   field  which  contains   the   unedited   quo-
tient.      1f   ROUNDED  is   specified,   the  quotient  used   to     calculate     the
remainder   is   an  intermediate   field  which  contains   the  quotient   of  the
DIVIDE   statement,   truncated   rather   than   rounded.        This     intermediate
field   is   defined   as  a   numeric   field  which  contains   the  same   number   of
digits,   the   sam   decimal  point  location,   and     the     same     presence     or
absence   of  a   sign  as  the  quotient   (identifier-3).

7.      1n   fomats     4     and     5,      the     accuracy     of     the     REMAINOER     data     item
(identifier-4)        is     defined    by     the     calculation     described     above.
Appropriate  decimal  alignment  and  truncation   (not  rounding)     will     be
performed     for  the   value  of  the   dta   itm   referenced  by  identifier-4,
as   needed.

8.      When   the   ON   SIZE   ERROR   phrase   is   used   in   formats   4   and   5,   the   follow-
ing   rules   pertain:
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a)     1f  the   size  error   occurs   on   the  quotient,   no     remainder     calcula-
tion     is   meaningful.     Thus,   the  contents  of   the  data   items   refer-
enced    by     both     identifier-3     and       identifier-4       will       remain
unchanged.

b)      .1f   the   size   error   occurs   on   the   remainder,     the     cont.ent     of     the
data   item   referenced  by   identifier-4   remairB  unchanged.     However,
as  with  other   instances  of  multiple   results  of  arithmetic    state-
r"3nts,     th€     ßer     will     have   to   do  his  own   analysis   to  recognize
which  situation  has   actually  occurred.

9.     Additional   rules  and  explanations     relative     to     this     statenent    are
given     under     the     appropriate  paragraphs.      (See   Scope   of   Statements;
The   Rounded  Phrase;   The   Size   Error  Phrase;   The  Arith"3tic  Statements;
Overlapping   Operands;   Multiple   Results   in   Arithmetic  Stal:ements.      See
also  general   rules  4  through     6     above     for     a     presental:ion     of     the
ROUNDED     phrase      and  the   ON   SIZE   ERROR   phrase   as   they   pertain   to   for-
mats   4   and   5.)
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EVAIUATE

Functiam

The   EVALUATE   statement   describes   a     multi-branch,      multi-join     structure.
1t     can   cause   multiple   conditions   to   be   evaluated.      The   subsequent   action
of   the   object  program  depends   on   the   results  of   these  evaluations.

General  Foribat

EVAL UA TE

ttEN

i den ti fie r-1
li tera 1-1
expressior+1
TRUE

FALSE

ANY

co nd i t i ort-1
TRu:

FALSE

EVALUATE-1 4004290   H

u

i den t i fi e r-3
li tera 1-3
ar ithmet i c-express io rt-1

THROUGH

i den t i f i e r-2
1i tera 1-2
expression-2
TJiuE

FALSE

identifier-4
literal-4
arithmetic-expression-2
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[AISO                 .

ANY

co ndi t i o n-2
TRIE

FALSE

i den t i fi e r-5
li teral-5
ar ithmet i c-express io rL3

iden tif i e r-6
literal-6
ar ithmeti c-e xpr e ss i or+4

imperative-statement-1 }   . .  .

[WHEN   0THER   imperative-statement-2]

[END-EVALU\TE]

®

Syntax  Rules

1.      The   operands   or   the   words   TRUE   and     FALSE     which     appear      before     the
first  WHEN   phrase   of   the  EVALUATE   statement  are   referred   to   individu-
ally  as  selection  subjects  and  collectively,   for  all  those  specified,
as  the  set  of  selection  sub].ects.

2.      The   operands   or   the   words   TRUE,    FALSE,    and   ANY   which   appear    in   a   WHEN
phrase     of     an     EVALUATE     statement     are     referred   to   individually  as
selection  objects  and  collectively,   for  all  those  specified   in  a  sin-
gle  WHEN  phrase,   as  the   set   of   selection  objects.

3.      The   words   THROUGH   and   THRU   are   equivalent.

4.      Two   operands   connected   by   a   THROUGH   phrase   must   be   of   the   same   class.
The  two  operands  thus  connected  constitute  a  single   selection   object.

5.     The   number   of  selection  objects  within  each  set  of   selection     objects
must   be   equal   to   the  number   of   selection   subjects.

6.     Each     selection     object     within     a     set     of     selection     objects     must
correspond     to  the  selection   sub].ect  having  the  same  ordinal   position
within  the  set  of     selection     subjects     according     to     the     following

4004290    H                C0B0L    LANGUAGE    REFERENCE   MANUAL EVALUATE-2



rul es :

a)      1dentifiers,   literals,   or   arithmetic   expressions   appearing  within
a     selection     object  must  be   valid  operands   for   comparison   to  the
corresponding  operand   in  the     set     of     selection     subjects.      (See
Relation   Condition.)

b)      Condition-1,    condition-2   or   the   words   TRUE   or   FALSE   appearing     as
a   selection  object  must  correspond  to  a   conditional   expression   or
the   words   TRUE   or   FALSE   in   the   set   of   selection   subjects.

c)      An   data      item   declared     with   USAGE   IS   INDEX   clause   may   not   appear
as   a   selection  object.

d)      The   word   ANY  may   correspond   to   a   selection   subject   of   any   type.

7.      Within   the   scope   of   the   entire     EVALUATE     statement      (i.e.      from     the
beginning     of     the   outermost   EVALUATE   statement,   if   nested,   until   the
present   or   implicit   END-EVALUATE   at   the   end   of     the     outermost);      the
sum     of     the     number   of  all   of   the   subjects   and   the  number   of   objects
which   are   conditions   may   not   be   greater   than   100.

6eneral  Rules

1.      The   execution   of   the  EVALUATE   statement   operates   as   if  each  selection
sub].ect   and  selection  ob].ect  were   evaluated  and  assigned  a   numeric   or
nonnumeric   value,   a   range   of   numeric   or   nonnumeric   values,   or   a  truth
value.      These   values  are   determined  as   follows:

a)     Any  selection  subject  specified  by   identifier-1,   identifier-2  and
any     selection     object     specified     by   identifier-3,   identifier-5,
without   either   the   NOT   or   the   THROUGH   phrases,   are     assigned     the
value  and  class  of  the   data   item   referenced  by  the   identifier.

b)     Any`selection   subject  specified  by   literal-1,   literal-2     and  .  any
selection  object  specified  by  literal-3,   literal-5  without  either
the   NOT   or   the   THROUGH   phrases,   are   assigned   the   value   and     class
of  the  specified  literal.     1f  literal-3,   literal-5  is  the  figura-
tive   constant  ZERO,   it   is  assigned   the  class   of   the  corresponding
selection  subject.

c)     Any  selection   sub].ect     in     which     expression-1,      expression-2     is
specified     as     an  arithmetic  expression  and  any   selection  object,
without      either      the      NOT      or      the     THROUGH     phrases,      in        which
arithmetic-expression-1,   arithmetic-expression-3   is  specified  are
assigned   a   numeric   value  according  to   the   rules   for   evaluating  an
arithmetic   expression.      (See  Arithmetic   Expressions.)

d)     Any   selection   sub].ect     in     which     expression-1,      expression-2     is
specified   as  a   conditional   expression  and  any   selection  ob].ect   in
which  condition-1,   condition-2   is   specified   are  assigned   a     truth
value     according     to  the   rules   for   evaluating   conditional   expres-
sions.      (See   Conditional   Expressions.)

e)     Any   selection   sub].ect   or   any  selection  object     specified     by     the
words     TRUE     or   FALSE   is   assigned   a   truth   value.      The   truth   value
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'true'    is   assigned   to   those   items   specified   with  the     word     TRUE,

and     the   truth   value   'false'   is  assigned   to  those   items   specified
with   the   word   FALSE.

f)     Any   selection   ob].ect   specified  by   the  word     ANY     is     not     further
evaluated .

g)      If   theTHROUGH     phrase     is     specified      for     a     selection     ob].ect,
without     the  NOT   phrase,   the   range   of   values   is   all   values   which,
when   compared  to   the   selection  subject,   are   greater   than   or   equal
to  the   first  operand   and   less  than   or   equal   to  the   second  operand
according   to   the   rules   for   comparison.    (See   Relation     Condition).
1f     the     first     operand   is  greater  than  the   second  operand,   there
are   no   values   in   the   range.

h)      If   the  NOT   phrase   is   specified   for   a   selection   object,   the   values
assigned     to     that   item  are  all   values  not  equal   to  the   value,   or
range   of   values,   which  would   have   been   assigned   to   the     item     had
the   NOT   phrase   not   been   specified.

2.      The   execution   of   the   EVALUATE     statement     then     proceeds     as      if     the
values     assigned  to  the   selection   subjects   and   selection  objects  were
compared   to   determine   if  any  WHEN   phrase   satisfies   the   set   of     selec-
tion   subjects.      This   comparison   proceeds   as   follows:

a)     Each  selection  object  within  the   set  of   selection  objects   for   the
first  WHEN   phrase   is   compared   to   the   selection   subject   having   the
same   ordinal   position  within   the   set   of   selection   subjects.        One
of     the     following   conditions  must  be   satisfied   if   the   comparison
is  to  be  satisfied:

-        1f   the   items   being   compared     are     assigned     numeric     or     non-
numeric      values,      or   a   range   of   numeric   or   nonnumeric   values,
the  comparison   is   satisfied   if  the   value,   or   one   of   the   range
of     values,     assigned   to  the   selection  ob].ect   is  equal   to  the
value  assigned  to  the     selection     subject     according     to     the
rules   for   comparison.       (See   Relation   Condition.)

-        If   the   items   being   compared   are   assigned     truth     values,     the
comparison   is   satisf ied   if  the   items  are  assigned  the   identi-
cal   truth  value.

-        If   the  selection   object   being  compared   is     specified     by     the
word     ANY,      the     comparison   is   always   satisf ied   regardless   of
the  value   of   the  selection  subject.

b)      If  the   above   comparison   is   satisfied   for   every     selection     object
within     the     set     of     selection     objects   being   compared,   the  WHEN
phrase  containing  that  set  of   selection  objects     is     selected     as
the  one  satisfying  the  set  of   selection  subjects.

c)      1f  the   above   comparison   is     not     satisfied     for     every     select.ion
ob].ect     within     the   set   of   selection   objects   being  compared,   that
set  of  selection  ob].ects  does  not  satisfy  the     set     of     selection
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d)     This  procedure   is     repeated     for     subsequent     sets     of     selection
objec,ts,      in   the  order  of  their   appearance   in  the   source  program,
until   either   a  WHEN   phrase  satisfying  the   set   of     selection     sub-
jects     is     selected     or     until     all   sets  of  selection  objects  are
exhausted.

3.      After   the   comparison   operation   is   completed,   execution   of   the     EVALU-
ATE   statement   proceeds   as   follows:

a)      If  a  WHEN  phrase   is   selected,   execution   continues  with  the     first
imperative-statement-1   following  the   selected  WHEN   phrase.

b)      1f   no   WHEN   phrase   is   selected   and   a   WHEN   0THER   phrase      is     speci-
fied,   execution  continues  with  imperative-statement-2.

c)     The   scope   of   execution   of  the   EVALUATE     statement     is     termimted
when     execution   reaches   the   end   of  the   scope   of  the   selected  WHEN
phrase   or   WHEN   0THER   phrase   or   when   no   WHEN      phrase      is      selected
and   no   WHEN   0THER   phrase   is   specified.

Exaqple  of  the  use  of  EVALUATE  statement

1DENTIFICAT10N    DIVISI0N.
PROGRAM-1D.     EVAL.

DATA    DIVIS10N.

WORKING-STORAGE    SECTI0N.

01        RESPONSE             PIC   X.

01       MONTll                       PIC   99.
01        SEASON                    PIC    X(10).

PROCEDURE   DIVIsloN.
A01.

DISPLAY   "continue   ?    (Y/N)".
ACCEPT   RESPONSE.

IF   RESPONSE   =   "N"   G0   T0   A02.
ACCEPT    MONTH.

EVALUATE    MONTH

WHEN    "1"   THRU    "3"
MOVE    "WINTER"   T0   SEASON

WHEN    "4"   THRU   "6"
MOVE    "SPRING"    T0   SEASON

WHEN    "7"   THRU   "9"
MOVE    "SUMMER"    T0    SEASON

WHEN    "10"   THP`U    "12"
MOVE    "AUTUMN"    T0    SEASON

WHEN                  0THER

MOVE    "ERROR"   T0    SEASON
END-EVALUATE .
DISPLAY   "season   =   "   SEASON.
G0    TO    A01.

A02.
STOP    RUN.
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EXIT                   _

Furiction

The  EXIT   statement  provides  a   common   end     point     for     a     series     of     pro-
cedures.

6e"mal  Formt

EXIT

Syntax  Rules

1.     The  EXIT  statement  must  appear  in  a   sentence   by  itself     and     comprise
the  only  sentence   in  the  paragraph.

6erMal  Rules

1.     AnEXITstatement     serves    only     to     enable     the     user     to     assign     a
.  procedure-name   to  a   given  point   in  a   program.     Such  an  EXIT  statemnt
has   no  other   effect  on  the  compilation  or   execution  of   the  program.
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60T0

Function

The   G0  T0   statanent  causes  control  to   be   transferred   from   one  part  of   the
Procedure   Division   to   another.

Gei"ral Fo"t
Fomat   1  :

G0   T0   procedure-nam-1

Format   2:

G0   TO   {procedure-name-1}    ..  . DEPENDING   0N   identifier-l

Syntax  Rules

1.      1dentifier-1   must   reference  a   numeric  elanentary     item     which     is     an
i n tege r .

2.      1f   a   G0  T0   statement  represented  by  fomat  1   appears  in   a   consecutive
sequence     of     imperative  statements  within  a  sentence,   it  must  appear
as   the   last  statement  in  that   sequence.

3.      The   maximum   number   of   procedure-names   in   a   fomat   2   G0     T0     statement
is   255.

6eneral  Rules

1.      When   a   G0  T0   statement  represented   by  fomat  1   is     executed,      control
is  transferred   to  procedure-name-1.

2.     When   a  G0  T0   statement  represented  by  fomat   2   is     executed,      control
is     transferred     to  procedure-name-1,   etc.,   depending   on   the   value   of
identifier-1   being  1,   2 ,...,   n.      If   the     value     of     identifier-1      is
anything     other     than  the  positive   or   unsigned   integers  1,   2,    ..„   n,
then   no   transfer   occurs  and  control  passes  to  the  next     statement     in
the  nomal   sequence   for  execution.
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1F

Function

The   lF   statement  causes  a  condition   (see  Conditional   Expressions)     to     be
evaluated.        The     subseqiJent     action     of     the     object     program   depends   on
whether   the   value   of   the  condition  is  true   or   false.

General  Formt

1F   conditior+1    THEN
{ st atemen t-1 }
NEXT    SENTENCE

ELSE   {statement-2}    .  ..    [END-1F]

ELSE    NEXT    SENTENCE:-==-  r-  T-=-==i==

END-lF

Syntax  Rules

1.     Statement-1   and  statement-2   represent  either   an   imperative     statement
or     a     conditional     state"3nt     optiomlly     preceded    by  an   imperative
statement.     A  further   description  of   the   rules  governing     statement-1
and  state"3nt-2   is   given  elsewhere.      (See  Scope   of  Statements.)

2.      The   ELSE   NEXT   SENTENCE   phrase   nüy   be   cmitted   if   it      immediately     pre-
cedes  the  terminal   period  of  the  sentence.

3.      1f   the   END-IF   phrase   is   specified,    the   NEXT   SENTENCE   phrase   must      not
be   specified.

6erpral  Rules

1.     The   scope   of   an   lF   statement  may  be   teminated  by  any   of   the     follow-
ing:

a)      An  END-1F   phrase  at   the   sam   level   of   nesting.

b)     A   separator   period.

c)      1f   msted,   by  an   ELSE   phrase  associated  with  an   lF   statement  at   a
higher   level   of   nesting.

2.     When   an   IF   statement  is   execfted,   the   following  transfers  of     control
OC Cur :

a)      1f   the   condition  is   true   and  statement-1   is   specified,   control   is
transferred     to     the   first  staten€nt   of  statement-1   and  execution
continues  according  to  the   rules  for  each   statement  specified     in
statement-1.        1f     a   procedure   branching   or   conditional   statement
is   executed  which   causes  an   explicit  transfer   of   control,   control
is     explicitly     transferred     in   accordance  with  the   rules   of  that
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staterTent.     Upon   completion   of   the  execution   of  statement-1,      the
ELSE     phrase,      if   specified,   is   ignored  and  control   passes  to   the
end   of   the   lF  staterr€nt.

b)      1f   the   condition   is   true   and  the   NEXT   SENTENCE   phrase     is      speci-
fied     instead     of     statement-1,   the   ELSE  phrase,   if   specified,   is
ignored  and  control   passes  to   the   next  executable  sentence.

c)      1f     the     condition     is     false     and     statement-2        is       specified,
statement-1   or   its  surrogate   NEXT   SENTENCE   is   ignored,   control   is
transferred  to  the   first  statenBnt   of  statement-2,   and     execution
continies     according  to  the   rules  for  each  statement  specified   in
statement-2.      1f  a   procedure   branching   or     conditional     statement
is   executed  which   causes  an   explicit  transfer   of   control,   control
is  explicitly  transferred   in  accordance  with  the     rules     of     that
statement.      Upon   completion  of   the   execution  of   statement-2,   cor+
trol   passes   to  the  end  of  the   lF  staterrent.

d)      1f   the   condition  is   false  and  the   ELSE   phrase   is     not     specified,
statement-1      is     ignored     and  control   passes   to  the  end   of  the   IF
statement.

e)      1f   the   condition   is   false   and  the   ELSE   NEXT      SENTENCE      phrase      is
specified,     statement-1   is   ignored  and  control   passes   to  the   next
executable  sentence.

3.     Statement-1   and/or   statement-2  may  contain  an   lF   statement.      1n     this
case,     the   lF  statenBnt   is  said   to  be  nested.     More   detailed   rules   on
nestirq   are  given   in   the   appropriate  paragraph.      (See   Scope   of   State-
ments . )

1F   statements  within   lF   statements  may  be   considered     as     paired     lF,
ELSE,      and   END-IF   combinations,   proceeding   from   left   to   right.      Thus,
any   ELSE   or   END-1F   encountered   is   considered   to   apply   to   the      immedi-
ately     preceding     lF   that  has  not   been  already  paired  with   an   ELSE   or
END-1F .

1F-2 4004290   H

U

u

u



L-
___

_

INSPECT    _   _   _  _

Function

The     lNSPECT     statement     provides     the     ability     to     tally       or        replace
occurrences   of  single   characters   or   groups   of   characters   in  a   data   item.

6er-ral Fornt

Fomat  1 :

1NSPECT   identifier-1   TALLYING      {identifier-2   FOR

t 4i± )  t
CHARACTERS

identifier-3

1i teral-1

1NITIAL
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Fomat  2:

INSPECT    identifier-1    REPLACING

CHARACTERS    BY

Fomat   3:

i den t i fi e r-5

1 i te ra l-3

{=}1NITIAL{

i d en tif i e r-3

li teral-1

1NITIAL

i den t i fi e r-4

literal-2

identifier-5

literal-3

i den t i fie r-4

literal-2

INSPECT   identifier-1    TALLYING      {identifier-2   FOR

iden tif i e r-3

li teral-1

CHARACTERS

AF TER 1 N I T I AL
iden tif i e r-4

li teral-2
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REPLACING

CHARACTERS    BY

Fomat  4:

i den ti fie r-5

l i te ra l-3

1NITIAL

identifier-3

1iteral-1

1NITIAL

1NSPECT    identifier-1    CONVERTING

id en tif i e r-6

li teral-4

BEFORE

AF TER

i den t i fi e r-4

1iteral-2

iden tif i e r-5

1iteral-3

identifier-7

li teral-5

1NITIAL
iden tif i e r-4

li teral-2

Syntax  Rules

All   Formats

1.      1dentifier-1   must   reference   either   a   group   itgn   or     any     category     of
elementary     item     described,      implicitly     or     explicitly,   as  usAGE   IS
D I SP LAY .
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2.1dentifier-3 ,...,    identifier-n  must     reference     an     elementary     item
described,    implicitly   or   explicitly,   as   USAGE   IS   DISPLAY.

3.     Each  literal   must   be  a   nonnumeric   literal   and  must  not   be     a     figura-
tive   constant   that   begins  with  the   word  ALL.1f   literal-1,   literal-2,
or  literal-3   is  a  figurative  constant,   it   refers   to  an     implicit    one
character  data  item.

4.      No  more   than   one   BEFORE   phrase   and   one  AFTER   phrase   can   be      specified
for    any   one   ALL,    LEADING,    CHARACTERS,    FIRST,     or   CONVERTING   phrase.

Formats   1   and   3:

5.      Identifier-2  must   reference  an   elementary   numeric  data   item.

Formats   2   and   3:

6.     The   size   of   literal-3  or   the  data     item     referenced     by     identifier-5
must  be  equal   to  the   size   of  literal-1   or   the   data   itm   referenced  by
identifier-3.     When  a  figurative  constant   is   used  as     literal-3,     the
size     of  the   figurative  constant   is  equal   to  the   size   of  literal-1   or
the   size   of  the   data  item  referenced  by  identifier-3.

7.      When   the  CHARACTERS  phrase   is   used,   literal-2,   literal-3,   or   the   size
of   the   data  item   referenced  by  identifier-4,   identifier-5  must  be   one
character   in  length.

Fomat  4:

8.     The   size   of   literal-5  or   the  data     item     referenced     by     identifier-7
must   be  equal   to  the   size   of  literal-4   or   the   data   item   referenced  by
identifier-6.     When  a  figurative  constant   is   used  as     literal-5,     the
size     of  the   figurative  constant   is  equal   to  the   size   of  literal-4  or
the   size   of  the   data  item  referenced  by  identifier-6.

9.      The   same   character  must  not   appear   more   than   once  either   in   literal-4
or   in   the   data  itm   referenced  by  identifier-6.

6eneral  Rules

A11   Formats

1.      1nspection   (which   includes   the   comparison   cycle,   the   establishment  of
boundaries   for   the   BEFORE   or   AFTER   phrase,    and   the   mechanism   for   tal-
1ying  and/or   replaciru)   begins  at   the   leftmost  character  position     of
the     cbta     item     referenced  by  identifier-1,   regardless   of  its   class,
and  proceeds   from   left  to   right  to  the   rightmost     character     position
as   described   in  general   rules   5   thrcugh   7.

2.     For   use   in   the   lNSPECT   statement,   the   content  of   the   data   item   refer-
enced    by     identifier-1,     identifier-3,     identifier-4,     identifier-5,
identifier-6  or   identifier-7  will  be  treated  as   follows:

a)     1f  any   of   identifier-1,   identifier-3,   identifier-4,   identifier-5,
identifier-6       or       identifier-7       reference       an     alphabetic     or
alphanumeric   data   item,   the   lNSPECT   statenEnt  treats   the  contents
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of  each  such  identifier  as  a  character-string.

b)     If  any  of   identifier-1,   identifier-3,   identifier-4,   identifier-5,
identifier-6       or     identifier-7     reference     alphanumeric     edited,
numeric  edited,   or   unsigned  numeric  data  items,   the   data  item     is
inspected     as     though     it  had  been   redefined  as   alphanumeric   (see
general   rule   2a)   and  the   lNSPECT   statfflent  had     been     written     to
reference  the   redefined  data  item.

c)     1f  any  of   identifier-1,   identifier-3,   identifier-4,   identifier-5,
identifier-6     or     identifier-7     reference    a     signed   numeric   data
item,   the   data  item   is   inspected  as   though  it   has  been    moved     to
an     unsigned  numeric   üta  item  with  length  equal   to  the  length  of
the   signed   item   excluding  any  separate  sign     position,     and    then
the     rules      in     general     rule   2b   had   been   applied.      (See  The   iw)VE
Statement.)     1f   identifier-1   is  a  signed  numeric  itm,   the  origi-
nal     vali€   of  the   sign   is   retained  upon   completicm   of  the   lNSPECT
statement.

3.     1n  general  rules  5  through  15,   all  references  to   literal-1,     literal-
.2,     literal-3,   literal-4  or  literal-5  apply  eqully  to  the  content  of
the  data  it®  referenced  by  identifier-3,   identifier-4,   identifier-5,
identifier-6  or   identifier-7  respectively.

4.     Subscriptirq  associated  with  any  identifier  is  evaluated  only  once  as
the   first  operaticm   in  the  execution  of  the  lNSPECT  state"}nt.

Formats  1   and  2

5.     During   inspection  of   the   content    of     the     data     item     referenced     by
identifier-1,     each    properly  matched  occurrence   of  literal-1   is  tal-
lied   (format  1)   or   replaced  by  literal-3   (format  2).

6.     The   comparison  operation   to  determine  the  occurrences   of  literal-1   to
be   tallied  or   to  be   replaced,   occurs  as   follows:

a)      The   operands   of   the   TALLYING   or   REPLACING   phrase     are     considered
in     the     order     they     are  specified   in   the   INSPECT   statement  from
left  to  right.     The  first     literal-1     is     compared     to     an     equal
number  of  contiguou  characters,   starting  with  the   leftmost  char-
acter  positicm   in     the     dta     item     referenced    by     identifier-1.
Literal-1     nEtches     that     portion  of  the  content  of  the  data  item
referenced  by  identifier-1   if  they  are  equl,   character   for  char-
acter,   and:

-        1f   neither   LEADING  nor   FIRST   is   specified;    or

-        If  the  LEADING  adjective   applies   to  literal-1     and     literal-1
is   a   leadirtg  occurrence  as   defined   in   general   rules  9  and  12;

-       or   lf  the  FIRST   adjective  applies   to  literal-1   and     literal-1
is   the   first  occurrence  as   defined   in  general   rules  9  and  12.

b)      If   no  match  occurs   in  the   comparison   of   the   first  literal-1,     the
comparison     is     repeated     with  each  successive  literal-1,   if  any,
until  either  a  match   is  found   or     there     is     no     next     successive
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1iteral-1.     When  there   is   m   next   successive   literal-1,   the   char-
acter  position  in     the     data     item     referenced     by     identifier-1,
immediately     to  the   right   of   the   leftmost   character   position  con-
sidered   in   the   last  comparison  cycle  is   considered  as     the     left-
most     character     position,      and   the   comparison   cycle   begins   again
with  the  first  literal-1.

c)     Whenever   a  match   occurs,   tallying  or     replacing     takes     place     as
described     in  general   rules  9   through   12.      The   character  position
in   the   data  item   referenced  by  identifier-1      immediately     to     the
right     of     the     rightmost  character  position  that  participated   in
the   match   is   now  considered  to  be   the   leftmost  character  position
of     the     cbta   item   referenced  by  identifier-l,   and   the   comparison
cycle  starts  again  with  the  first  literal-1.

d)     The   comparison  operation  continues   until   the   rightmost     character
position  of  the  data  item  referenced  by  identifier-1   has  partici-
pated   in  a  match   or  has   been  considered   as  the   leftmost  character
position.     When   this   occurs,   inspection   is   teminated.

e)      1f   the   CHARACTERS   phrase   is   specified,    an   implied     one      character
operand     participates     in     the     cycle     described   in  paragraphs  6a
through  6d  above   as   if   it  has   been   specified  by  literal-1,   except
that     no   comparison  to  the  content  of   the  data   item   referenced  by
identifier-1   takes   place.     This   implied   character     is     considered
always  to  match  the   leftmost  character  of  the  content  of  the  data
item   referenced  by   identifier-1   participating   in  the   current  com-
paristn   cycle.

7.      The   comparison   operation   defined   in   general   rule   6   is   affected  by  the
BEFORE   and   AFTER   phrase   as   follows:

a)      1f   neither   the   BEFORE   nor  AFTER   phrase   is   specified,    literal-1   or
the      implied   operand   of   the   CHARACTERS   phrase   participates   in   the
comparison   operation  as   described   in   general   rule     6.        Literäl-1
or   the   implied  operand   of   the  CHARACTERS   phrase   is   first  eligible
to  participate  in  matching  at  the   leftmost  character  position    of
identifie r-1.

b)      1f   the  BEFORE   phrase   is   specified,   the     associated     literal-1      or
the   implied   operand   of   the   CHARACTERS   phrase   participates   only   in
those  comparison   cycles  which   involve   that   portion  of   the   content
of     the     data     item     referenced  by  identifier-1   from  its   leftmost
character  position  up  to,   but  not  including,   the  first  occurrence
of     literal-2     within     the  content  of   the   üta   item   referenced  by
identifier-1.     The  position  of  this   first    occurrence     is     deter-
mined       before     the     first     cycle     of     the     comparison     operation
described   in   general   rule   6   is     begun.         1f ,      on     any     comparison
cycle,      1iteral-1    or   the   implied   operand   of   the   CHARACTERS   phrase
is   not  eligible  to  participate,   it   is   considered  not  to  match  the
content   of   the   data   item   referenced  by   identifier-1.      1f  there   is
no   occurrence   of   literal-2   within   the   content  of     the     data     item
referenced    by     identifier-1,     its    associated     literal-1     or  the
implied   operand   of   the   CHARACTERS   phrase   participates   in   the   com-
parison   operation   as   though  the   BEFORE  phrase  had  not   been   speci-
fied.
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c)     1f  the  AFTER  phrase   is   specified,   the  associated  literal-1   or  the
implied     operand   of   the  CHARACTERS   phrase   may   participate   only   in
those   comparison   cycles  which  involve   that  portion   of  the  content
of     the     data    item  referenced  by  identifier-1   from  the  character

-   position   immediately  to  the     right     of     the     rightmost     character
position    of  the  first  occurrence  of   literal-2  within  the  content
of  the   cbta   item   referenced    by     identifier-1     to    the     rightmost
char#ter    position    of  the  data  itffl  referenced  by  identifier-1.
This   is  the   character  position  at  which  literal-1   or  the     implied
operand   of   the  CHARACTERS   phrase  is   first  eligible  to  participate
in  matching.     The  position   of  this   first  occurrence   is   determined
before    the     first  cycle  of   the  comparison  operation  described   in
general   rule  6   is   begun.      1f ,   on   any   comparison   cycle,      1iteral-1
or     the     implied   operand   of   the  CHARACTERS   phrase   is   not  eligible
to  participate,   it  is  considered  not  to  match  the  content  of    the
data     item   referenced  by  identifier-1.     1f   there  is   no  occurrence
of  literal-2  within  the  content  of  the   cbta     item     referenced    by
identifier-1,     its  associated  literal-1   or  the  implied  operand  of
the  CHARACTERS  phrase   is   never   eligible     to.    participate     in     the
compar ison   operation.

Fomat  1

8.     The  content  of   the  data  item  referenced  by  identifier-2   is     not     ini-
tialized  by  the  execution   of  the   lNSPECT  statement.

9.     The   rules  for  tallying  are  as   follows:

a)     1f  the  ALL  phrase   is   specified,   the     content     of     the     data     item
referenced     by     identifier-2     is     incremented     by    one     for     each
occurrence   of  literal-1   matched  within  the  content     of     the     data
item   referenced  by  identifier-1.

b)     If  the  LEADING  phrase   is   specified,   the  content   of   the   üta     item
referenced     by    identifier-2     is   incremented  by  one  for  the  first
and  each  subsequent  contiguous  occurrence     of     literal-1     matched
within     the     content  of  the  data  item  referenced  by  identifier-1,
provided  that  the   leftmost  such  occurrence   is  at  the  point    where
comparison   began   in   the   first  comparison   cycle  in   which   literal-1
was  eligible   to  participate.

c)      If   the  CHARACTERS   phra*   i        ,.`   ified,   the   content     of     the     data
item     referenced    by     identifier-2   is   incremented  by  one   for  each
character  "tched,   in  the  sense  of  general   rule     6e,     within     the
content  of  the   data   item  referenced  by   identifier-1.

10.   If   identifier-1,   identifier-3,     or     identifier-4     occupies    the     same
storage    area     as     identifier-2,     the  result  of  the  execution  of  this
statement  is   undefined,   even  if   they  are  defined     by    the     sa"3     data
descripticm   entry.      (See   Overlapping   Operands.)

Fomat  2

11.   The   required   words   ALL,    LEADING,   and  FIRST   are   adjectives   that     apply
to  each   succeeding   BY  phrase  until   the   next   adjective   appears.
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12.   The   rules   for   replacement  are   as   follows:

a)      When   the   CHARACTERS   phrase   is   specified,    each   character     matched,
in     the  sense   of  general   rule  6e,   in   the  content   of   the   üta   item
referenced  by  identifier-1   is   replaced  by  literal-3.

b)     When   the   adjective  ALL   is   specified,   each  occurrence   of   literal-1
matched       in       the       content     of     the     data     item     referenced     by
identifier-1   is   replaced  by  literal-3.

c)      When   the   adjective  LEADING   is   specified,    the   first   and  each     suc-
cessive  contiguous   occurrence   of  literal-1   matched   in   the   content
of   the  data     item     referenced     by     identifier-1      is     replaced     by
literal-3,     provided  that  the   leftmost  occurrence   is   at  the  point
where  comparison   began   in   the   first     comparison     cycle     in     which
literal-1   was  eligible  to  participate.

d)     When   the   ad].ective  FIRST   is   specified,   the   leftmost  occurrence   of
literal-1     matched  within  the  content   of   the   data   item   referenced
by  identifier-1   is   replaced  by  literal-3.     This   rule     applies     to
each     successive     specification   of   the  FIRST  phrase   regardless   of
the   value   of   literal-1.

13.   1f   identifier-3,   identifier-4,     or     identifier-5     occupies     the     same
storage    area     as     identifier-1,     the  result   of  the  execution  of  this
statement  is   undefined,   even  if   they  are  defined     by     the     same     data
descripticm   entry.      (See   Overlapping   Operands.)

Fomat  3

14.   A   fomat  3   INSPECT   statement   is   interpreted   and     executed     as     though
two     successive     lNSPECT     statements   specifying   the   same   identifier-1
had  been  written  with  one  statement  being  a   fomat  1      statement     with
TALLYING     phrases   identical   to   those   specified   in   the   fomat   3   state-
ment,   and  the   other   statement  being  a   fomat  2  statement  with  REPLAC-
1NG    phrases     identical   to  those   specified   in   the   fomat  3  state"3nt.
The   general   rules  given   for  matching   and  counting   apply  to   the   format
1     staterrent     and     the   general   rules   given   for   matching   and   replacing
apply  to  the  fomat  2  statement.

Fomat  4

15.   A   fomat  4   INSPECT   statement   is   interpreted   and  executed   as   though     a
fomat     2   1NSPECT   statement   specifying   the   sai"3   identifier-1   had   been
written  with  a   series  of   ALL     phrases,     one     for     each     character     of
literal-4.     The   effect   is   as   if  each   of   these  ALL   phrases   referenced,
as   literal-1,   a   single   character     of     literal~4     and     referenced,     as
literal-3,        the       corresponding       single       character     of     literal-5.
Correspondence  between  the  characters  of   literal-4  and  the   characters
of  literal-5   is  by   ordinal   position  within   the   data   item.

16.   1f   identifier-4,   identifier-6,     or     ident.ifier-7     occupies     the     same
storage    area     as     identifier-1,     the  result   of  the  execution   of  this
statement  is   undefined,   even   if   they  are  defined     by     the     same     data
descripticm   entry.      (See   Overlapping   Operands.)
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Exalples

ln   each   of   the   following   five  examples  of   the   INSPECT   statement,      COUNT-n
is    assumed     to     be   zero   immediately  prior   to  execution   of   the   statement.
The  results  shown  for  each  example,   except  the   last,   are     the     result     of
executing  two   successive   lNSPECT   state"3nts.

1:        1NSPECT    ITEM   TALLYING

COUNT-O    FOR   ALL    "AB"   ALL    "D"
COUNT-1    FOR    ALL    "BC"
COUNT-2    FOR    LEADING    "EF"

COUNT-3   FOR   LEADING   "8"
COUNT-4    FOR   CHARACTERS

INSPECT    ITEM   REPLACING
ALL    "AB"    BY   "XY"   "D"    BY   "X"
ALL    "BC"   BY    "VW"
LEADING   "EF"    BY   "TU"
LEADING   "8"   BY   "S"
FIRST   "6"   BY   "R"
FIRST   "6"   BY   "P"
CHARACTERS    BY   "Z"

Initial  Value COUNT COUNT COUNT COUNT COUNT Final   Value
of    lTEM -0 -1 -2 -3 -4 of    lTEM

EFABDBCGABCFGG 3 1 1 0 5 TUXYXVWRXYZZPZ
BAB ABC 2 0 0 1 1 S;W:WXY1
BBBC 0 1 0 2 0 SSVW

2:        1NSPECT    ITEM   TALLYING

COUNT-O    FOR    CHARACTERS
COUNT-1    FOR    ALL    "A"

1NSPECT    ITEM    REPLACING

CHARACTERS    BY    "Z"
ALL   "Z"   BY   "X"

1nitial  Value
COUNT-0 COUNT-1

Final   Value
of      lTEM of   lTEM

888 3 0 ZZZ
ABA 3 0 ZZZ
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3:        INSPECT    ITEM   TALLYING

COUNT-O    FOR    ALL    "AB"    BEFORE    "BC"

COUNT-1    FOR    LEADING    "8"   AFTER    "D"
COUNT-2    FOR   CHARACTERS   AFTER    "A"   BEFORE    "C"

1NSPECT    ITEM   REPLACING

ALL    "AB"    BY    "XY"   BEFORE    "BC"
LEADING   "8"    BY    "W"   AFTER    "D"
FIRST    "E"    BY   "V"   AFTER    "D"
CHARACTERS    BY    "Z"   AFTER    "A"    BEFORE    "C"

1nitial  Value
COUNT-0 COUNT-1 COUNT-2

Final   Value
of    lTBVI of    lTEvi

BBEABDABA BBCAB EE 3 0 2 BBEXYZXYXYZCABVE

ADDD DC 0 0 4 AZZZZC

ADDD DA 0 0 5 AZZZZZ

CDDDDC 0 0 0 CDDDDC

BDBBB DB 0 3 0 BDWWW DB

4:        1NSPECT    ITEM    TALLYING

COUNT-O   FOR   ALL    "AB"   AFTER    "BA"    BEFORE    "BC"

INSPECT    ITEM    REPLACING

ALL    "AB"    BY    "XY"   AFTER    "BA"    BEFORE    "BC"

1nitial  Value
COUNT-0

Final   Value
of  lT" of   lTEM

ABABABABC 1 ABABXYABC

5:        1NSPECT    ITEM    CONVERTING
"ABCD"    TO    "XYZX"    AFTER    QUOTE   BEFORE    "@"

The   above   lNSPECT   is   equivalent   to   the   following   INSPECT:

1NSPECT    ITEM   REPLACING

ALL    "A"   BY    "X"   AFTER
ALL    "8"    BY   "Y"   AFTER
ALL    "C"   BY    "Z"   AFTER
ALL    "D"    BY    "X"   AFTER

1nitial   Value Final   Value
of    lTEM of    lTEM

AC"AEBDFBCD@AB"D AC"XEYXFYZX@AB"D
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LOCK  -           _

Function

The  LOCK  statement  places  file  record(s)   in   lock  status   thus     restricting
access  by   other   system  programs   or   processes.

6ereral Formt

Format  1      -Relative  Organization

LOCK      file-narne-1      AT   KEY   {identifier-1}    ...

Format  2     -Inckxed   Organization

LOCK      file-naiTe-1

r\

®

rt

PRIMARY

ALTERNATE   data-name-

AT   KEY   {identifier-1}   .  ..

Syntax  Rules

1.      Data-nane-1   may  be   qualified.

2.      1n   fomat  1   identifier-1   must   reference  an   unsigned   integer   data-item
whose   description   does   not   contain   the  PICTURE   symbol   'P'.

3.     1n   fomat  2   identifier-1   must  be   the   nam   of  a     data     item     with     the
equivalent     data     description     to  the   data   item  specified  as  either  a
primary  or   an   altermte  key  of   file-name-1   depending  on   the  ON  clause
implicitly   or   explicitly  specified   in   the   LOCK  statenent.

4.      1n   fomat  2   data-name-1   must   be   the   nam   of   one     of     the     data     items
specified   as   an  altermte   key   of   file-name-1.

Gereral  Rules

1.      A  LOCK   statement  "y   only  be   executed   for  a   file   in   an   open   mode.

2.     The  LOCK  statemnt  restricts     the     access     to     indicated     records     of
file-name-1      by  other   prograrrß   to   input   only.      1n   fact,   only  the  pro-
gram  executing   the  LOCK  statement   can   perform     output     operations     on
it.

3.1n   fomat2   when   the   ON     clause      is     not     specified,      ON     PRIMARY      is
assumed.
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4.      The   AT   KEY  phrase   defines   the   value   of   the   key(s)   of   the   record(s)   to
be     locked.        1n     fomat     1     the   record   is   locked   even   if   it   does   not
exist   in  the   file.

5.      1n   fomat  2   if   the   ALTERNATE  phrase   is   specified,      the     record     indi-
cated  by   the   key   value   in   the   AT   KEY   phrase   must   exist.   For   a   primary
key  value  the   record   is   locked   even  if   it   does  not  exist  in   the   file.

6.      1n   fomat   2   if   data-name-1   was   defined   with      DUPLICATES     and     records
exist    with     that     alternate  key  value,   the   first  record  written  cor+
taining  that   value   is   lcx=ked.

7.      A  record   is   locked   until   it   is   unlocked  by     the     program     or     process
that  lmked   it   in  one   of  the   following  ways:

a)      By   execution   of   an     UNLOCK     statement     specifying     the     sam      key
value;    or

b)      By  execution   of   a   REWRITE   statement   specifying   the   same   key   value
that   contains   the  N0   LOCK   phrase;    or

c)      By  execution  of   a   CLOSE   statement   for   the   file;   or

d)      By  termimtion.

8.     Any  program  or   process  that   attempts   to   execute  a  LOCK  statement     for
a     record     locked  by  another   program  or   process   receives   an   1-0  error
indication  in   the   1-0  status   associated  with   file-naiT€-1.        (See     1-0
Sta t us . )
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mvE   ___    _____

Function

The  MOVE   statement  transfers   data,   in   accordance  with  the   rules  of     edit-
ing,   to  one   or   rTore   data   areas.

6eiwral  Fornat

Fomat   1 :

MOVE

i den tif i e r-1

l i te ra l-1

Format  2:

CORRESPONDING

MOVE

TJ|  {identifier-2}   . .  .

identifier-1   T0   identifier-2

Syntax  Rules

1.     Literal-1   or   the   data  itm   referenced  by  identifier-1   represents     the
sending     area.        The     data   item   referenced  by   identifier-2   represents
the   receivirq  area

2.       CORR   is   an   abbreviation   for   CORRESPONDING.

3.      When   the   CORRESPONDING   phrase   is   used,   all   identifiers   must   be      group
it ems .

4.      An   index   data   item   must   not  appear   as   an   operand   of   a   MOVE   statement.

6emral  Rules

1.      1f      the     CORRESPONDING     phrase      is      used,         selected         items         within
identifier-1   are  moved  to  selected  items   within   identifier-2,   accord-
ing   to   the   rules   specified   in   the  appropriate     paragraph.        (See     The
CORRESPONDING     Phrase.)         The   results   are   the   same   as   if   the   ußer   had
referred  to   each   pair  of   corresponding   identifiers  in     separate     MOVE
stat e"3 nt s .

2.     Literal-1   or   the   content  of   the   data   itan   referenced  by     identifier-1
is     nDved     to     the     data     item   referenced  by  each   identifier-2   in  the
order  in   which   it   is   specified.     The   rules  referring  to     identifier-2
also   apply   to   the   other   receiving  areas.     Any   subscripting   associated
with   identif ier-2   is   evaluated   immediately  before  the   data     is     riioved
to  the   respective   data   item.
Any   subscriptirq  associated   with  identifier-1   is   evaluated   only  once,
immediately     before     data     is     moved     to     the     first   of   the   receiving
ope r ands .
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The  result  of  the  statement
MOVE   a    (b)    T0   b,     c    (b)

is   equivalent  to:
MOVE   a    (b)    T0   temp
MOVE    temp   T0   b
MOVE   temp   TO   c    (b)

where   'temp'   is   an   intermediate   result   item   provided  by  the   compiler.

3.      Any   rrove   in  which  the   receiving   operand   is   an   elementary   item  and   the
sending     operand   is   either   a   literal  or   an   elementary  item   is  an   ele-
"}ntary   move.      Every  elementary   item   belongs   to   one   of   the     following
categories:        numeric,        alphabetic,      alphanumeric,      numeric     edited,
alphanumeric   edited      (See     The     PICTURE      Clause).         Numeric      literals
belo"3     to   the   category  numeric  and  nonnumeric   literals  belong  to   the
category   alphanumeric.      The   figurative   constant   ZERO   (ZEROS,      ZEROES)
belorqs     to     the     category     numeric.      The     figurative     constant   SPACE
(SPACES)   belongs   to   the   category  alphabetic.        All     other.    figurative
constants  belong  to   the   category  alphanimeric.

The   following     rules     apply     to     an     elemntary     nDve     between     these
categories:

a)      The   figurative  constant   SPACE,      a     numeric     edited,      alphanumeric
edited,   or   alphabetic   data   item  must  not   be   moved   to  a   numeric   or
numeric  edited   data  itan.

b)     A  numeric   literal,   the   figurative  constant   ZERO,   a     numeric     data
item   or  a   numeric   edited   data   item  must  not   be   moved   to   an  alpha-
betic  data   item.

c)     A  noninteger   numeric  literal   or   a   noninteger     numeric     data     item
must     not   be   moved   to   an   alphanumeric   or   alphanumeric   edited   data
i t st .

d)     A11   other   elanentary  moves  are   legal   and  are  performed     accorüing
to  the   rules   given   in  general   rule  4.

4.     Any   necessary  conversion  of   data  from  one  fom   of   internal     represen-
tation     to     another     takes  place   during   legal   elementary  moves,   along
with  any  editing   specified   for  the   receiving  data  item:

a)     When   an   alphanumeric   edited   or   alphanumeric   item   is     a     receiving
item,     alignment     and     any   necessary  space  filling  takes   place   as
previously   defined.      (See     Standard     Alignrrent     Rules.)         1f     the
sendim!     itan     is     described     as   being   signed   ni;meric,   the  opera-
tional   sign   is  not  moved;   if     the     operational     sign     occupies     a
separate    character    position  that   character   is   not  moved  and  the
size   of  the  sending   item   is  considered   to  be  one     less     than     its
actual     size.      1f     the     usage   of   the   sending  operand   is   different
from  that   of   the   receiving  operand,     conversion     of     the     sending
operand     to     the   internal   representation  of   the   receiving  operand
takes   place.

b)      When   a   numeric  or   numeric  edited     itan     is     the     receiving     item,
alignmnt     by     decimal  point  and  any  necessary   zero-filling  takes
place   as   previously  defined     except     where     zeroes     are     replaced
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because   of   editing   requirements.      (See   Standard   Alignment  Rules.)

-       When  a   signed   numeric   item   is   the   receiving   item,   the   sign   of
the     sending     itm   is   placed   in   the   receiving   item.      (See   The
SIGN   Clause.)   Conversion   of   the   representation     of     the     sign
takes     place   as   necessary.   1f   the   sending   itcm   is   unsigned,   a
positive   sign   is   generated   for   the   receiving  item.

-       When   an   unsigned   numeric  item     is     the     receiving     item,      the
absolute     value     of     the     sending   item   is   moved   and   no  opera-
tional   sign   is   generated  for  the   receiving   item.

®

®

®

When   the  sending   data   item   is   described   as   alphanumeric,   data
is   moved   as   if   the   sending  item   were  described   as   an   unsigned
numeric   integer.

c)     When   a   receiving  item   is   described  as     alphabetic,      justification
and     any     necessary     space     filling     takes     place     as     previously
defined.       (See   Standard   Alignment  Rules.)

5.     Any  nDve  that   is  not  an  elementary  nove   is  treated  exactly  as     if     it
were     an     alphanimeric     to     alphanumeric  elementary  move,   except  that
there   is   no  conversion   of   data  frm  one   form  of  internal     representa-
tion    to     another.      1n   such  a  move,   the   receiving  area   will  be   filled
withut  consideration  for  the  individual   elementary     or     group     items
contained     within     either     the     sending     or   receiving  area,   except  as
noted   in   the   OCCURS   clauße.       (See   The   OCCURS   Clause.)       1f   the   sending
operand     is     a     signed     integer     literal,     the  fom  of  the  integer   is
display  with  a   trailing   zoned   sign.

6.      Summary   of   the   legality   of   the   various   types   of   MOVE   statements.

CATEGORY    Ü=SENDING

CATEGORY   0F    RECEIVING    DATA    ITEM

ALPHABETIC

ALPHANUMERIC NUMERIC    INTEGER

OPERAND EDITED NUMERIC    NONINTEGER

AL P HAN UME R I C NIMERIC   EDITED

ALPHABETIC Yes/4c Yes/4a No/3a

ALPHANUMERIC Yes/4c Yes/4a Yes/4b

ALPHANUMERIC    EDITED Yes/4c Yes/4a No/3a

NIMERIC    INTEGER No/3b Yes/4a Yes/4b

NUMERIC    NONINTEGER No/3b No/3c Yes/4b

NIMERIC    EDITED No/3b Yes/4a No/3a

The  general   rule   reference  indicates  the   rule   that   prohibits
the   rrove   or   describes   the   behavior   of  a   legal   move.
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MULTIPLY

Fumtiam

The   MULTIPLY   statement   causes   numeric   data   items      to      be      multiplied     and
sets  the   values   of   cbta   items   equal   to  the   results.

6eneral  Fomat

Format   1  :

MULTIPLY

iden tif i e r-1

literal-1
Er  {identifier-2   [ ROUNDE D

[ON   SIZE    ERROR    imperative-statement-1    [END-MULTIPLY]  ]

Format   2:

MULTIPLY

iden tif i e r-1

1iteral-1
BY

iden tif i e r-2

literal-2

GIVING   {identifier-3   [ROUNDED]}    .  ..

[ON   SIZE    ERROR    imperative-statement-1     [END-MULTIPLY]]

Syntax  Rules

1.      Each   identifier  must   refer   to   a   numeric  elementary  item,   except     that
in     fomat     2  each   identifier   following   the   word   GIVING  must   refer   to
either   an   elementary   numeric   item   or     an     elementary     numeric    .edited
i tem.

2.      Each   literal   must   be   a   numeric   literal.

3.      The   composite   of   operands,     which     is     that     hypothetical      data     item
resulting     from     the   superimposition  of   all   receiving   data   items   of   a
given  statement  al
more  than   eighteen

ned   on  their   decimal     points,      must     not     contain
8)   digits.

6eneral  Rules

1.     When   fomat  1   is   used,   literal-1   or   the   value   of   the   data   item   refer-
enced     by   identifier-1    is   stored   in  a   temporary   data   item.      The   value
in   this   temporary  data  item   is   then   multiplied   by  the     value     of     the
data     item     referenced     by   identifier-2.      The   value   of   the  multiplier
(the   value   of   the   data  item   referenced  by   identifier-2)      is     replaced
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by     this   product;   similarly,   the  temporary  data  item   is  multiplied  by
each  successive  occurrence   of   identifier-2   in  the   left-to-right  order
in   which   identifier-2   is   specified.

2.     When   fomat  2   is   ised,   literal-1   or   the   value   of   the   data   item   refer-
enced     by  identifier-1   is  multiplied  by  literal-2  or   the  value  of  the
data   item   referenced  by  identifier-2  and  the  result   is  stored   in     the
data  items   referenced  by  each   identifier-3.

3.     Additional   rules  and  explanations     relative     to     this     statem3nt    are
given     under     the     appropriate  paragraphs.      (See   Scope   of   Statements;
The   ROUNDED  Phrase;   The   Arithmetic   Statements;   Overlapping     Operands;
The     SIZE     ERROR     Phrase;      and     Multiple   Results   in   Arithmetic   State-
ments . )
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___

____                        OPEN

Function

The   OPEN   statement   initiates   the   processing   of   files.

6eneral  Fomat

Format  1         -Sequential   0rganization

OPEN OUTPUT

1TH    N0    LOCK

ITH   N0    REWIN

1-0   {file-nam-3}   ..  .

EXTEND   {file-nam-4}    ..  .

Format  2        -Relative  and  lndexed   organizätion

1NPUT

0UTPUT

1-0

EXTEND

{file-name-l    [WITH  ±Q£j£]}    .  ..

Syntax  Rules

1.      The   files   referenced   in   the   OPEN   statment   need   not  all   have   the   sarne
organization   or   access.

Fomat   1

2.       The   REVERSED   or    1-0   phrase   must   not   be   specified   for   a   TEXT-FILE.

3.      The   OUTPUT   phrase   is   the   only   one   allowed   for   a   file   assigned   to   SYS-
PRINT1,     SYSPRINT2,     SYSPRINT3,     SYSPRINT4    or    WS-PRINTER.

4.      The   N0   LOCK   phrase   may   only   be   specified   for   a   TEXT-FILE      or      a      file
assigned   to    SYSPRINT1,    SYSPRINT2,    SYSPRINT3    or    SYSPRINT4.
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5.     The  EXTEND  phrase  may  only  be   used   for   sequential   files   for   which  the
LINAGE   clause   has   not   been   specified.

Format   2

6.     The  EXTEND  phrase  may  only  be   used   for     files     in     sequential     access
mode .

6eneral  Rules

1.     The  successful   execution  of  an  OPEN  statement  determines  the     availa-
bility    of    the     file    and   results  in  the  file  being  in  an  open  mode.
The  successful  execution  of  an  OPEN     statement    associates     the     f ile
with  the  file-name  through  the  file  control  block.

If  the  file  is  assigned  to  a  device,   the  open  is    successful     if    the
device     is  present  and  available.   Otherwise  a  file  is  available  if  it
is  physically  present  and  is  recognized  by  the     1-0     control     system.
The     table    below  shows  the  results  of  opening  available  and  unavail-
able  files.

EE

Type   of   OPEN File  is  Available File  is  Unavailable

INPUT Normal   open Open   is  unsuccessful

INPUT   (optional   file) Normal   open Normal   open;   thefirstreadcausestheatendconditionorinvalidkeycond.

1-0 Normal   open Open  is  unsuccessful

1-0   (optional   file) Normal   open Open  causes  the  filetobecreated

OUTPUT Normal   open  then Open  causes  the  file
truncation  atbeginning to  be  created

EXTEND Normal   open Open   is   unsuccessful

EXTEND   (optional   file) Normal   open Open  causes  the  filetobecreated

Availability  of  a  file

2.     The  successful   execution  of  an  OPEN  statement     makes     the     associated
record    area     available     to    the     program.     1f  the  file  control  block
associated  with  file-name  is  an  external   file  control  block,   there  is
only    one     record  area  associated  with  the  file  control  block  for  the
run  unit.
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3.     An  OPEN  statement  must  be  successfully  executed  prior  to     the     execu-
tion  of  any  of  the  permissible  input-output  statements.     In  the  table
below  Permissible  Statements,   'X'   at  an  intersection     indicates    that
the     specified     statement  may  be  used  with  the  open  mode  given  at  the
top   of  the   column.     The   '*'   indicates   not   permitted   for  a   TEXT-FILE.

File File
Statement

Open   Mode
Organization AccessMode

Input Output 1-0 Extend

Sequential Sequential READ X X

WRITE X X

REWRITE X*

Relative1ndexed Sequential READ X X

WRITE X

REWRITE X

START X X

DELETE X

Random READ X X

WRITE X X

REWRITE X

DELETE X

LOCK X X X

UNLOCK X X X

Dynamic READ X X

WRITE X X

REWRITE X

START X X

DELETE X

LOCK X. X X

UNLOCK X X X

Permissible  Statements
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4.     Execution   of   the  OPEN  statement   does   not   obtain   or   release   the     first
data   record.

5.      When   a   file   is   not   in   an   open  mode,      no     statement     may     be     executed
which     references     the     file,   either   explicitly  or   implicitly,   except
for   a   MERGE   or   SORT   statement   with   the   USING   or   GIVING   phrase,    or      an
OPEN   statement.

6.      A   file   may   be   opened   with   the   lNPUT,    OUTPUT,    EXTEND,   and   1-0      phrases
in     the     same     run     unit.      Following   the   initial   execution   of   an   OPEN
statement   for   a   file,   each   subsequent   OPEN     statement     execution     for
that     same     file     must  be  preceded  by  the   execution   of  a   CLOSE   state-
ment,   without   the   LOCK   phrase,    for   that   file.

The  only  exception   is  when  there   is   an   input-output   statement     for     a
file   due   to   a   problem  on   a   remote   machine   (see   1-0   Status,   value   98).
For   the   sequential   f ile     the     execution        of     an     OPEN     stateiTient     is
allowed     without     the  previous   successful   execution  of  a   CLOSE   state-
ment.     For  the   relative   and   indexed  files,   if  the  file  control     entry
for     the  file   specifies   ASSIGN   T0   data-name,   the   execution   of   an   OPEN
statement   is  allowed  withoirt  the  previous   successful   execution     of     a
Cl_OSE   statement.

7.      1f  a   file   opened   with  the   INPUT   phrase   is   an   optional   file     which     is
not     present,     the  OPEN   statement  sets   the   file  position   indicator   to
indicate  that  an  optional  file   is  not  present.

8.      When   files   are   opened   with  the   lNPUT   or   1-0   phrase,   the   file  position
inc!icator     is     set     to  the  f irst   record   currently  existing  within  the
file.   For   an   indexed  file  the  prime   record   key   is   established  as     the
key  of  reference.     1f  no  records  exist   in  the  file,   the  file  position
indicator   is   set   such  that  the   next   executed   sequential     READ     state-
ment   for   the   file   will   result   in   an   AT   END   condition.

9.      When   the   EXTEND   phrase   is   specified,   the   OPEN   statement   positions   the
file     immediately    after  the  last   logical   record   for  that   file.   Where
the  last   logical   record   for  a  file   is   :

a)     In  a  sequential   file,   the  last   record  written   in  the  f ile.

b)     In  a   relative  file,   the   record  with  the  highest     relative     record
number.

c)     In   an   indexed   file,   the   record  with  the   highest   prime   record   key.

10.   The   OPEN   statement   with  the   1-0   phrase   must   reference   a   nHss     storage
file.     The  execution   of   the  OPEN  statement  with  the  1-0  phrase  places
the   referenced  file   in  the  open  mode   for  both   input   and   outpirt  opera-
tions .
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11.   For   an  optional   file  that   is   unavailable,   the   successful   execution  of
an     OPEN     statement     with     an     EXTEND   or   1-0   phrase   creates   the   file.
This   creation   takes  place  as   if  the   following     statements     were     exe-
cutecl   in   the  order   shown:

OPEN   0UTPUT   file-name.
CLOSE   file-name.

These   statements   are   followed   by     execution     of     the     OPEN     statement
specified   in   the   source  program.

The   successful   execution   of   an   OPEN   statement   with   an     OUTPUT     phrase
creates  the  file.     After  the  successful   creation  of  a  file,   that  file
contains   no  data   records.

12.   The  execution   of  the  OPEN  statement     causes     the     value     of     the     1-0
status  associated  with  file-name  to  be   updated.      (See   1-0  Status.)

13.   If  more   than   one   file-name   is   specified   in     an     OPEN     statement,      the
result     of  executing  this  OPEN  statement   is  the   same  as   if  a   separate
OPEN  statement   had   been   written   for   each   file-name   in  the  same     order
as   specified   in   the   OPEN   statement.

14.   The  mximum  record   size  for   a   file   is   established     at     the     time     the
file   is   created   anc!  must   not   subsequently  be   changed.

Format   1

15.   If  label   records  are  specified  for  the  file,   the  beginning  labels  are
processed  as   follows:

a)      When   the   lNPUT   phrase   is   specified,   the     execution     of     the     OPEN
statement     causes     the     labels     to     be     checked   in  a   manner   to  be
de f ined .

b)      When   the   OUTPUT   phrase   is   specified,   the   execution     of     the     OPEN
statement     causes     the     labels     to    be     written   in  a  manner  to  be
de f ined .

The  behavior   of  the  OPEN  statement   when   label   records     are     specified
but     not     Dresent,     or     when     la.bel   records  are  not  specified  but  are
present,   is   undefined.

16.   If  during  the  execution  of  an   OPEN  statement  a  file  attribute     condi-
tion     occurs,     the     execution     of  the  OPEN   statement   is   unsuccessful.
(See  The  File   Attribute  Conflict  Condition.)

17.   The   REVERSED   and   N0   REWIND   phrases   may   only   be   used     with      sequential
single  reel/unit  files.
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18.   The   REVERSED   and   N0   REWIND   phrases   will   be   ignored      if      it      does      not
apply  to  the   storage  medium  on  which  the   f ile   resides.

19.   If  the   storage   medium   for   the   file  permits   rewinding,     the     following
rules   apply:

a)       When   neither   the   REVERSED,    the   EXTEND   nor   the   N0   REWIND   phrase   is
specified,     execution   of  the  OPEN   statement  causes  the  file   to  be
positioned   at   its   beginning.

b)      When   the   N0   REWIND   phrase   is   specified,      execution     of      the     OPEN
statement     does     not     cause  the  file  to  be   repositioned;   the  file
must  be  already  positioned  at   its   beginning  prior   to  execution  of
the   OPEN   statement.

c)     When   the   REVERSED   phrase   is   specified,   the   file   is   positioned     at
its   end  by  execution   of  the  OPEN   statement.

20.   When   the   REVERSED   phrase   is   specified,   the   subsequent   READ   statements
for     the  file  make  the  data   records  of  the  file  available   in   reversed
order;   that   is   starting  with  the  last   record.

21.    When   the   EXTEND      phrase   is   specified   and      the      LABEL      RECORDS      clause
indicates   label   records  are  present,   the  execution  of  the  OPEN  state-
ment   includes   the   following   steps:

a)     The  beginning  file   labels   are  processed   only  in     the     case     of     a
single  reel/unit  file.

b)     The  beginning  reel/unit   labels  on  the  last  existing  reel/unit  are
processed     as     though     the     file     was   being   opened   with  the   INPUT
phrase .

c)     The  existing  ending  file   labels  are  processed   as  though  the     file
is     being     opened     with     the   INPUT   phrase.     These   labels   are   then
de leted .

d)     Processing  then  proceeds  as   though  the   f ile   had  been   opened     with
the   OUTPUT   phrase.

22.   When   the   1-0   phrase   is   specified   and   the   LABEL   RECORDS     clause      indi-
cates     label   records   are  present,   the   execution   of  the  OPEN   statement
includes  the  following  steps:

a)     The   labels   are   checked   .

b)     The   new  labels   are   written   .

23.   Upon   successful   execution   of   the   OPEN   statement,   the     current     volume
pointer  is  set:

a)     To  point  to  the  first  or   only  reel/unit  for  an  available  input   or
1-0  file.

b)     To  point  to  the  reel/unit   containing  the  last   logical   record     for
an  extend  file.
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c)     To  point  to  the   new  reel/unit   for   an   unavailable   output,   1-0,
extend   file.

Format   2

Or

24.   If  during  the  execution  of  an  OPEN  statement  a     file     attribute     con-
flict  condition  occurs,   the   execution   of  the  OPEN   statement   is   unsuc-
cessful.      (See  l:ile  Attribute  Conflict  Condition.)

25.   When   the  WI"  LOCK   phrase   is   specified   for   a   file   in   an     OPEN     state-
ment,   successful   execution  of  that   OPEN   statement   restricts   access   to
that  file  to  the  program  executing  that  OPEN   statement.

A  file   is   locked   until   it   is   unlocked  by  the  program  or  process     that
locked     it  by  execution   of  a  CLOSE   statement   for  the  file;   or  by  ter-
m i na t i o n .

26.   The   execution   of   an   OPEN   statement   for     a     file     in     LOCK     status     is
unsuccessful     and     the     1-0     status     associated  with  the  file-name   is
updated  appropriately.
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PERFORM   ___

FLmion

The   PERFORM  statement   is   used   to   transfer   control   explicitly     to     one     or
more     procedures     and     to   return  control   implicitly  whenever  execution  of
the   specified   procedure   is   complete.      The   PERFORM   statement   is   also     used
to     control     execution     of     one     or     more   imperative   statements  which   are
within   the   scope   of   that   PERFORM   statement.

6emral  Formt

Format   1

®

®

PERFORM

THROUGH

[imperative-statement-1    END-PERFORM]

Fomat   2

PERFORM

identifier-1

i n tege r-1

Fomat  3

PERFORM

T I ME S

THROUGH

[imperative-statement-1    END-PERFORM]

THROUGH

}procedure-name-]TI
_lJ

UNTIL   conditior+1   [imperative-statcment-1
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Fomat  4

PERFORM

VARYING

ro cedure -name-1

BY

BY

iden tif i e r-2

index-name-1

i den t i fi e r-4

literal-2

iden tif i e r-5

i n de x-n ame-3

identif ie r-3
index-name-2
li teral-1

UNTIL   condition-1

i den t i fi e r-7

1 i te ra l-4

[ imperative-statement-1    END-PERFORM]

Synrtax  Rules

1.      If  procedure-name-1   is   omitted,   imperative-statement-1   and     the     END-
PERFORM     phrase     must  be   specified;   if  procedure-nam-1   is   specified,
imperative-statement-1   and   the   END-PERFORM   phrase   must   not   be     speci-
f i ed .

2.      In   format   4,   if  procedure-name-1   is   omitted,   the     AFTER     phrase     must
not  be   specified.

3.     Each   identifier   represents  a  numeric   elementary  item  described   in  the
Data     Division.        In     format     2,      identifier-1   must  be   described  as  a
numeric   integer.

4.     Each  literal   represents   a  numeric   literal.

5.      The   words   THROUGH   and   THRU   are   equivalent.

6.      If  an   index-name   is   specified   in   the   VARYING   or   AFTER   phrase,   then:

a)     The   identifier   in   the   associated   FROM   and  BY  phrases  must     refer-
ence   an   integer   data   item.
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b)     The   literal   in   the   associated   FROM     phrase     must     be     a     positive
integer.

c)     The   literal   in     the     associated     BY     phrase     must     be     a     nonzero
integer.

7.      If  an   index-name   is   specified   in   the   FROM   phrase,   then:

a)      The   identifier   in   the   associated   VARYING     or     AFTER     phrase     must
reference   an   integer   clata   item.

b)     The   identif ier   in   the   associated     BY     phrase     must     reference     an
integer   data   item.

c)     The   literal   in   the  associated   BY  phrase   must   be  an   integer.

8.      Literal   in   the   BY   phrase   must   not   be   zero.

9.      Condition-1,   condition-2 ,...,   may  be     any     conditional     expression.
(See   Conditional   Expressions.)

10.   Where   procedure-name-1   and   procedure-name-2   are     both     specified     and
either     is  the   name   of  a   procedure   in  the   declaratives  portion  of  the
Procedure   Division,   both  must   be   procedure-names   in   the   same   declara-
tive  section.

11.   The   value   of   integer-1    in   format   2  must   not   be   greater   than   32767.

6eneral  Rules

1.     The  data   items   referenced   by  identifier-4  and   identifier-7     must     not
have   a   zero   value.

2.      If   an   index-name   is   specified   in   the   VARYING   or   AFTER   phrase,   and     an
identifier     is   specified   in  the  associated  FROM  phrase,   the  data   item
referenced   by  the  identifier   must   have   a   positive   value.

3.      When  procedure-name-1   is   specified,   the   PERFORM   statement   is   referred
to     as     an     out-of-1ine     PERFORM     statement;   when   procedure-name-1    is
omitted,   the   PERFORM   statement   is   referred   to   as   an     in-1ine     PERFORM
statement.

4.     The     statements     contained     within     the     range     of       procedure-name-1
(through     procedure-name-2     if     specified)   for   an   out-of-1ine   PERFORM
statement   or   contained   within   the  PERFORM     statement     itself     for     an
in-line     PERFORM     statement     are     referred   to   as  the   specified   set   of
stat ements .

5.      The   END-PERFORM   phrase   delimits   the      scope      of      the      in-line      PERFORM
statement.    (See   Scope   of  Statements.)

6.      An   in-line   PERFORM   statement   functions     according     to     the     following
general     rules     for   an  otherwise   identical   out-of-line  PERFORM   state-
ment,   with  the  exception   that   the     statements     contained     within     the
in-line     PERFORM     statement     are     executed   in  place   of  the   statements
contained   within   the   range  of     procedure-name-1      (through     procedure-
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name-2     if  specified).      Unless   specifically  qualified   by  the   word   in-
1ine   or   out-of-1ine,   all   the  general   rules  which   apply    to     the     out-
of-1ine     PERFORM     statement     also   apply   to   the   in-1ine   PERFORM   state-
ment .

7.     When   the   PERFORM   statement   is   executed,   control   is   transferred   to   the
first    statement     of  the  specified  set  of  statements   (except  as   indi-
cated   in  general   rules   10b,10c,   and   10d).     This   transfer   of     control
occurs     only     once     for     each     execution   of  a   PERFORM   statement.      For
those  cases  where  a  transfer  of     control     to    the     specified     set    of
statements     does     take     place,   an   implicit  transfer  of  control   to  the
end   of   the   PERFORM   statement   is   established   as   follows:

a)      If   procedure-name-1   is   a   paragraph-name   and     procedure-name-2     is
not    specified,     the    return    is    after    the    last    statement    of
procedure-name-1.

b)     If  procedure-name-1   is  a   section-name   and   procedure-name-2   is   not
specified,     the     return    is    after  the  last  statement  of  the  last
paragraph   in  procedure-name-1.

c)     If  procedure-name-2   is  specified   and   it   is  a  paragraph-name,     the
return  is  after  the  last  statement  of  the  paragraph.

d)     1f  procedure-name-2   is   specified  and   it   is     a     section-name,     the
return    is    after  the  last  statement  of  the   last  paragraph   in  the
section .

e)      If  an   in-line   PERFORM   statement   is   specified,   an   execution   of   the
PERFORM   statement   is   completed  after   the   last   statement   contained
within   it   has   been   executed.

8.     There   is     no     necessary     relationship     between     procedure-name-1     and
procedure-   name-2  except  that  a   consecutive   sequence   of  operations   is
to  be   executed   beginning  at   the  procedure   named   procedure-name-1     and
ending     with     the     execution   of  the  procedure   named  procedure-name-2.
In   particular,      G0     T0     and     PERFORM     statements     may     occur     between
procedure-name-1      and     the   end   of  procedure-name-2.      1f  there   are   two
or  more   logical   paths  to   the   return  point  then     procedure-name-2     may
be   the   name   of  a   paragraph  consisting   of  the   EXIT   statement,   to  which
all   of  these   paths  must   lead.

9.     If  control   passes   to  the  specified   set  of  statements   by    means     other
than     a     PERFORM  statement,   control   will   pass  through  the   last   state-
ment   of  the  set   to   the   next  executable   statement     as     if     no     PERFORM
statement  referenced  the  set.

10.   The   PERFORM   statements   operate   as   follows:

a)      Format   1   is   the   basic   PERFORM   statement.      The     specified     set     of
statements     referenced     by  this   type  of  PERFORM  statement   is   exe-
cuted   once   and   then   control   passes   to     the     end     of     the     PERFORM
statement .

b)      Format   2   is   the   PERFORM   ...   TIMES.      The   specified   set     of     state-
ments     is  performed   the   number   of  times   specified  by   integer-1   or
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by  the   initial   value   of  the   data   item   referenced  by     identif ier-1
for   that   execution.      If  at   the   tir.ie   of   the   execution   of   a   PERFORM
statement,   the   value   of  the  data   item   referenced  by     identifier-1
is   equal   to   zero   or   is   negative,   control   passes   to  the   encl   of   the
PERFORM   statement,    and,    if   the   value   is   greater   than     32767,      the
value     will     be   truncated.      Following  the   execution   of  the   speci-
fied   set   of   statements   the   specifiec!   number   of  times,   control     is
transferred   to   the   end   of   the   PERFORM   statement.

During     execution      of     the     PERFORM        statement,         reference        to
identifier-1     cannot     alter   the  number  of   times  the   specified   set
of   statements   is   to  be   executed   f rom  that  which  was   indicated     by
the   initial   value   of  the  data   item   referenced   by   identifier-1.

c)      Format   3   is   the   PERFORl.1...    UNTIL.      The   specified   set      of      state-
ments     is     performed     until      the   condition   specified   by  the   UNTIL
phrase     is     true.        When     the     condition     is     true,     control        is
transferred     to     the   end   of   the   PERFORM   statement.      1f   the   condi-
tion   is   true   when   the   PERFORM   statement   is   entered   no   transfer   to
procec!ure-name-1   takes   place,   and   control   is   passed   to   the   end   of
the   PERFORM   statement.        Any     subscripting     associatecl     with     the
operands   specified   in   condition-1   is   evaluated   each  time   the   con-
dition  is  tested.

d)       Format   4.   is   the   PERFORM    ...    VARYING.       This   variation   of   the      PER-
FORM   statement   is   used   to   augment   the   values   referenced   by   one   or
more   identifiers   or   index-names   in   an   orderly   fashion   during     the
execiJtion     of     a   PERFORM   statement.      In   the   following   discussion,
every   reference   to   identifier     as     the     object     of     the     VARYING,
AFTER,      and     FROM      (current     value)    phrases   also   refers   to   index-
names.      If   index-name-1   or   index-name-3   is   specified,      the     value
of   the   associated   index   at   the   beginning   of   the   PERFORM   statement
must   be   set   to   an   occurrence   number   of   an   element   in     the     table.
If     index-name-2     or     index-name-4   is   specified,   the   value   of  the
data   item  referenced     by     identifier-2     or     identifier-5    at     the
beginning   of   the   PERFORM   statement   must   be   equal   to   an   occurrence
number   of   an   element   in   a   table   associated   with     index-name-2     or
index-name-4.        Subsequent     augmentation,      as   described  below,   of
inöex-name-1   or   index-nanie-3   m`jst   not   resu].t     in     the     associated
index  being  set  to  a   value   outsic!e   the   range   of  the   table   associ-
ated   with   index-name-1   or   inclex-name-3;   except   that,   at   the     com-
pletion     of     the     PERFORM     statement,      the     index   associated   with
index-name-1   may  contain   a   value   that   is   outside   the   range   of   the
associated     table     by     one     increment     or      c§ecrement     value.        1f
identifier-2  or   ic!entifier-5   is   subscripted,   the     subscripts     are
evaluated     each     tiriie     the   content   of  the  data   item   referenced  by
the     identifier     is       set       or       augmented.          ].f       identifier-3,
identifier-4,     identifier-6,     or   identifier-7   is  subscripted,   the
subscripts   are   evaluated   each  time  the   content  of  the     data     item
referenced     by     the   identifier   is  used   in  a   setting   or  augmenting
operation.     Any  subscripting  associated   with   the   operands     speci-
fied     in     condition-1     or     condition-2   is   evaluated  each  time  the
condition   is  tested.
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Representations   of  the   actions   of   several   types   of   format     4     PERFORM
statements   are   given   below.

1.      The   VARYINr3   option   of   a   PERFORM   statement   havinq   one   condition.

When  the   data   item   referenced  by  one   identifier   is  varied,     the     con-
tent     of  the  data   item   referenced  by  identifier-2   is  set  to   literal-1
or   the  current  value   of  the  data   item   referencec!  by     identifier-3     at
the   point   of   initial   execution   of   the   PERFORM   statement;   then,   if   the
condition   of  the  UNTIL   phrase   is  false,   the   specified  set     of     state-
ments     is     execiJted     once.      The     value   of  the   data   item   referenced   by
identifier-2   is   augmented  by  the     specifiec!     increment     or     decrement
value     (1iteral-2     or     the     value     of     the     data     item     referenced   by
identifier-4)   anc!   condition-1   is   evaliiated  again.     The  cycle     contin-
ues     until     this     condition     is     true,     at     which     point     control     is
transferred   to   the   end   of   the   PERFORM   statement.      1f     condition-1      is
true     at   the  beginning   of   e}<ecution   of   the   PERFORM   statement,   control
is   transferred   to   the   end   of  the   PERFORM   statement.

Entrance

'
Set   identifier-2   equal
to   current   FROM   value

Condition-1

Fal se

True

Execute   specified  set
of   statement

Augnent   identifier-2
with   current  BY   value

2.      The   VARYING   option   of   a   PERFORM   statement   having   two   conditions.

When  the   data   items   referenced  by  two     identifiers     are     varied,     the
content    of     the     data     item     referenced     by     identifier-2     is  set  to
literal-1   or  the     current    value     of     the     data     item     referenced    by
identifier-3     and     then     the     content     of  the  data   itein   referenced   by
identifier-5  is  set  to  literal-3  or  the  current    value     of    the    data
item     referenced     by     identifier-6.       After     the  contents  of  the  data
iterrß   referenced  by  the   identifiers   have     been     set,     condition-1     is
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evaluated;      if  true,   control   is   transferred   to   the   end   of  the  PERFORM
statement;   if  false,   condition-2   is     evaluated.        1f    condition-2     is
false,     the     specified     set     of  statements   is  executed  once,   then  the
content   of  the  data   item   referenced  by   identifier-5   is     augmented     by
literal-4    or  the  content  of  the  data   item  referenced  by  identif ier-7
and   condition-2   is   evaluated   again.     This     cycle     of     evaluation     and
augmentation       continues       until       this       condition     is     true.        When
condition-2  is  true,   the  content     of     the     data     item     referenced     by
identifier-2     is    augmented    by     literal-2   or  the  content  of  the  data
item  referenced   by  identifier-4,   the  content  of  the  data   item     refer-
enced  by  identifier-5   is  set  to  literal-3  or  the  current  value  of  the
data   item  referenced   by  identifier-6,   and   condition-1   is   reevaluated.
The     PERFOP`M     statement     is   completed   if   condition-1   is   true;   if   not,
the  cycle  continues  until   condition-1   is  true.

Entrance
¢

n

®

h

Set  identifier-2  to
current   FROM   value

Set   identifier-5   to
current   FROM   value

Conditior+1

Fal se

True

True

Set   identifier-5  to
its   current  FROM   value

Augment   identif ier-2
with   current   BY   value

At  the  termination   of  the  PERFORM   statement,   the  data   item   referenced
by    identifier-5     contains   literal-3  or  the  current  value  of  the  data
item     referenced     by     identifier-6.       The     data     item     referenced     by
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identifier-2     contains    a  value  that  exceeds  the   last  used  setting  by
one   increment   or   decrement   value,   unless   condition-1      was     true     when
the     PERFORM     statement     was     entered,      in     which   case,   the   data   item
referenced  by  identifier-2  contains   literal-1   or  the  current  value   of
the  data   item  referenced  by   identifier-3.

After   the   completion   of   a   PERFORM   statement,   each   data   item   varied   by
an     AFTER     phrase     contains   the   current  value   of  the  data   item   refer-
enced   by  the   identifier   in   the  associated   FROM   phrase.      The   data   item
referenced     by     identifier-2     has    a  value  that  exceeds   its   last  used
settinq  by  one   increment   or   decrement   value,      unless     condition-1      is
true     when     the     PERFOP`M   statement   is   entered,   in  which   case   the   data
item  referenced   by  identifier-2  contains   the     current     value     of     the
data   item   referencec!  by   identifier-3.

During  the  execution  of  the  specified   set     of     statements     associated
with     the     PERFORM   statement,    any   change   to   the   VARYING   variable   (the
data   item   referenced   by   identifier-2   and   index-name-1),   the  BY     vari-
able     (the     data   item   referenced  by   identifier-4),   the  AFTER  variable
(the  data   item   referenced   by  identifier-5  and   index-name-3),     or     the
FROM     variable     (the    data   item   referenced  by   identifier-3   and   index-
name-2)   will   be  taken   into   consideration  and  will   affect     the     opera-
tion   of   the   PERFORM   statement.

When  the  data   items   referenced   by  two     identifiers     are     varied,     the
data     item     referenced     by   identifier-5  goes  through  a   complete  cycle
(FROM,   BY,   UNTIL)   each   time   the   content   of   the   data      item     referenced
by     identifier-2     is   varied.     When  the  contents  of  three   or  more  data
items   referenced   by   identifiers   are   varied,   the  mechanism   is   the   same
as   for   two   identifiers   except  that  the   data   item  being  varied  by  each
AFTER  phrase   goes   through  a   complete   cycle   each   time     the     data      item
being   varied   by   the   preceding   AFTER   phrase   is   augmented.

11.   The   range   of   a   PERFORM   statement     consists     logically     of     all     those
statements     that     are     executed     as  a   result   of  executing  the  PERFORM
statement  through  execution  of  the   implicit  transfer     of     control     to
the     end   of  the   PERFORM   statement.     The   range   includes   all   statements
that  are   executed   as  the   result   of  a   transfer     of     control     by     CALL,
EXIT,      GO      TO,       and      PERFORM      statements      in   the   range   of   the   PERFORM
statement,   as  well   as  all   statements   in  declarative     procedures     that
are     executed  as  a   result.of  the  execution   of   statements   in  the   range
of   the   PERFORM   statement.   The   statements   in   the   range     of     a     PERFORM
statement   need   not   appear   consecutively   in   the   source  program.

12.   Statements   executed   as   the   result   of  a  transfer  of   control   caused     by
executing      an      EXIT      PROGRAM      statement   within   the   range   of   a   PERFORM
statement  are  not   considered   to  be  part  of  that   range.

13.   Procedure-name-1   and   procedure-name-2   must   not   name   sections   or   para-
graphs     in  any  other  program   in   the   run   unit,   irrespective   of  whether
or   not  the   other  program  contains   or   is   contained  within  the     program
which     includes     the   PERFORM   statement.      Statements   in   other   programs
in   the   run   unit   may  only  be   obeyed  as  a   result   of  executing  a   PERFORM
statement,      if     the   range   of   that   PERFORM   statement   includes  CALL  and
EXIT   PROGRAM   statements
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14.    If   the   range   of   a   PERFORM   statement   includes   another     PERFORM      state-
ment,   the   sequence   of   procedures   associated   with   the   included   PERFORM
must   itself  either  be  totally  included  in,   or  totally  excluded     f rom,
the     logical      sequence      referred     to     by  the   first   PERFORM.      Thus,   an
active   PERFORM   statement,   whose   execution     point     begins     within     the
range     of   another   active   PEP`FORM   statement,   must   not   allow  control   to
pass   to   the   exit   of   the   other   active   PERFORM   statement;      furthermore,
two      or      more      such     active      PERFORM   statements   may   not   have   a   common
exit.      See   the   following   illustrations   for   examples   of   legal     PERFORM
constructs :

EXAMPLE    1

x   PERFORM    a    THRU   m

r\

d   PERFORM    f   THRU   j

EXAMPLE    3

x    PERFORM    a    THRU    m

d   PERFORM    f   THRU   j

h

;]

EXAMPLE    2

x   PERFORM    a    THRU    m

d   PERFORM    f    THRU   j

iiiii]
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Exaiple  of  the  use  of  PERFORM  statement

1DENTIFICAT10N    DIVISI0N.
PROGRAM-ID.     PERF

ENVIRONMENT    DIVISI0N.
CONFIGURATI0N    SECT10N.
SOURCE-COMPUTER.    M-40.
OBJECT-COMPUTER.    M-40.

DATA    DIVISI0N.
WORKING-STORAGE    SECT10N.

01        WORK-AREA.

02       COUNTER                    PIC    99   VALUE    ZEROS.
02      TEXT-FIELD         PIC   X(42).
02       CONTROL                    PIC    88    VAl_UE    ZEROS.

PROCEDURE    DIVISI0N.

1NIZIO-SECT10N.
AA.

MOVE   "     exe   perform   until   data-name   =   1iteral   "   T0   TEXT-FIELD
MOVE    20       T0       CONTROL.

PERFORM    UNTIL    COUNTER    =   20    0P`    COUNTER    =   CONTROL

ADD    I     T0    COUNTER

DISPLAY   WORK-AREA

END-PERFORM .

IF    COUNTER    =    20
DISPLAY   "OK"

ELSE
DISPLAY   "ERROR".

MOVE   "     exe   perform   data-name   times   "   to  text-field.
MOVE    ZEROS    T0    COUNTER.

MOVE    10       T0    CONTROL.

PERFORM    CONTROL    TIMES

ADD    I        T0    COUNTER

DISPLAY   WORK-AREA

END-PERFORM .

1F    COUNTER    =   10

ELSE

STOP    RUN.

DISPLAY   "OK"

DISPLAY   "ERROR".
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F"tion
For   sequential  access,   the  READ  statement  makes   available  the   next     (pre-
vious)   logical   record   from  a   file.      For   randcm  access,   the   READ  statement
makes   available  a   specified   record   from   a   mass  storage   file.

6ereral  For.at

Format  1

r\

h

®

-Sequential  Access       Sequential  Organization

READ   file-name-1    [NEXT]   RECORD   [1NT0   identifier-1 ]

[AT   END   imperative-statement-1 [END-READ]]

Format  2     -Sequential  Access     Relative  and  lndexed  Organization

READ  file-nam-1

[WITH    LOCK]

RECORD    [1NTO   identifier-1  ]

[AT  E!LD   imperative-statement-1

Format3     -

[END-READ]]

Random  Access     Relative  Organization

READ   file-nam-1    RECORD    [INT0   identifier-1]    [WITH   LOCK]

[INVALID   KEY   imperative-statement-1    [END-READ]]
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Fomat  4     -Random  Access      lndexed   Organization

READ   file-narre-1    RECORD    [INTO    identifier-1]    [WITH   LOCK]

["  ls  data-narne-1]

[1NVALID   KEY   imperative-statement-1    [END-READ]]

Syntax  Rules

1.     The   storage   area  associated  with   identifier-1     and     the     record     area
associated  with   file-name-1   must  not   be   the   same   storage  area.

Fomat  1

2.      The  NEXT  phrase   is   optional   and  has   no   effect  on   the   execution  of   the
f£AD   statement.

3.      The   AT   END   phrase   must   be   specified   if   no   applicable   USE   AFTER      STAN-
DARD   EXCEPT10N   procedure   is   specified   for   file-name-1.

Fomat  2

4.      The  PREVI0US  phrase  must   not  be   used   for   files   in     sequential     access
mode.

5.      The   NEXT   phrase   must   be   specified   for   files   in   dynamic     access     mode,
when   records  are   to   be   retrieved   sequentially   forward.

6.      The   PREV10US   phrase  must   be   specified   for     files     in      dynamic     access
")de   when   records  are   to   be   retrieved   sequentially  backward.

Formats  3   and  4

7.      Format  3   or   4   is   used   for   files   in   randcm   access  mode   or   for  files   in
dynamic   access   nDde   when   records  are   to   be   retrieved   randomly.

8.      The   lNVALID   KEY   phrase   or   the   AT   END   phrase   must   be   specified      if      no
applicable      USE      AFTER      STANDARD   EXCEPT10N   procedure    is   specified   for
f i 1 e-na me-1 .

Fomat  4

9.      1n   the   KEY   clause   for   indexed   files   data-narr€-1   must   be   the   name   of   a
data   item   specified   as  a   record   key  associated   with   file-name-1.

10.    1n   the   KEY   clause   for   indexed   files   data-name-1   may   be   qualified.
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6ereral  Rules

1.      The   file  referenced  by  .file-naiTe-1   must   be   open   in   the   input     or     1-0
rmde   when   the   READ  state"5nt   is   executed.       (See   The   OPEN   Statement.)

2.      The   execution  of   the   READ   statement     causes     the     value     of     the.1-0
status  associated  with   file-name-1   to  be  updated.      (See   1-0  Status.)

3.     The  setti"g  of  the  file  position  indicator  at  the  start  of  the  execu-
tion   of  a   Sequential   READ  staternent   is   used   in   determining  the   record
to   be   made   available.        The  comparisons  are     nüde     according     to     the
collating     sequence     of     the     file   for   indexed   files,   or  the  relative
record   number   for  relative  files,   or   the   record   number   for  a     sequen-
tial   file.     For  a  Read  Next  Operation   if  the   file  position  indicator,

a)     indicates  that   no   valid   record  has   been  established,   execution  of
the   FEAD  statement   is  unsuccessful.

b)     indicates  that  an  optional   input  file  is  nöt  present  or  that    the
at    e"l  condition  already  exists,   execution  proceeds  as   specified
in   general   rule  9.

c)     indicates  that  no  next  logical   record  exists,   the     file    position
indicator     is    set    to  indicate  that  the  at  end  condition  already
exists  and  execution  proceeds  as   specified   in  general   rule  9.

d)      1f   the   file  position   indicator   was   established  by  a   previous  OPEN
or     START     statement,   the   first  existing   record   in  the  file  whose
key  valm   is  greater  than  or   equal   to  the   file  positicm  indicator
is   selected.

e)      was   established  by  a   previous  READ  statement,   and  the   current   key
of   reference  does  not  allow  duplicates,   the  first  existing  record
in  the  file  whose  key  value   is  greater    than     the     file    position
indicator   is  selected.

f)      for  an   indexed   file  was   established  by  a   previous   READ  statement,
and  the  current  key  of  reference  does  allow  duplicates,   the   first
record   in  the  file  whose  key  value   is   either   equal     to     the     file
position     indicator     and  whose   logical   position  within  the  set   of
duplicates  is   immediately  after  the     the     record     that     was     made
available     by  that  previous   READ  statement,   or  whose   key   value   is
greater  than  the  file  position  indicator,   is  selected.

For   a  Read  Previous   Operation   the   above   rules     apply     with     the     word
'previous'   replacing   'next'   and  the  word   'less'   replacing   'greater'.

1f  a   record   is   found  which  satisfies   the     above     rules,      it     is     made
available  in   the   record  area  associated  with   file-naiTe-1.

1f   no  record   is   found  which  satisfies  the   above   rules,   the   file  posi-
tion     indicator     is     set    to   indicate  that   no   next   (previous)   logical
record  exists  and  execution  proceeds   as   specified   in  general   rule  9.

1f   a   record   is   made   available,   the   file  position  indicator   is  set     to
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the     value     of     the     current     key  of   reference  or   the   relative  record
number   of   the   record   inade   available.

4.      Regardless  of   the   method   used   to   overlap   access   time   with     processing
time,   the   concept   of   the   READ   statement   is   unchanged   in   that  a   record
is   available  to   the  object  program  prior     to     the     execution     of     any
staterrent   following   the   READ  statement.

5.     When   the   logical   records   of   a   file  are  described   with  more     than     one
record     description,     these     records     share     the     sar"3   record  area   in
storage;   this   is   equivalent  to   an   implicit  redefinition  of   the     area.
The     contents     of     any     clata     items  which  lie   beyond   the   range   of   the
current   data  record  are  undefined   at   the   completion  of   the     execution
of   the   R=AD  statenent.

6.      The   result   of   the   execution  of   a   READ  statement  with   the   lNT0     phrase
is     equivalent   to  the   application   of  the   following   rules   in  the  order
specified:

a)      The   execution   of   the   same   READ   statement   without   the   lNT0   phrase.

b)     The   current   record   is   moved   from  the     record     area     to     the     area
specified     by     identifier-1     according     to   the   rules  for  the  MOVE
staten€nt   withut   the   CORRESPONDING     phrase.         The      implied      MOVE
statement     does     not  occur   if   the   execution  of   the  READ  statement
was  unsuccessful.   Any  subscripting  associated     with     identifier-1
is     evaluated     after     the     record     has     been  read   and  immediately
before   it   is   rmved  to  the   cbta   item.     The   record   is   available     in
both  the   record  and  the   data   item   referenced  by  identifier-1.

7.      If,   at   the   time   of   the  execution   of  a   fomat  2     READ     statement,     the
file    position   indicator  indicates  that  an  optional   input   file  is   not
present,   the   invalid   key  condition  exists   and  execution   of     the     READ
statement   is   unsuccessful.      (See   The   lnvalid  Key   Condition.)

8.     For  a   sequential   f€AD  statement,   if   the   file  position   indicator   indi-
cates    that     no     next     (previous)     logical     record   exists,   or   that  an
optional   file   is  not  present,   or  that  the   at    end    condition    already
exists,   the   following  occurs   in   the   order  specified:

a)     A  value,   derived   from  the  setting   of   the   file  position   indicator,
is     placed     into    the     1-0     status   associated  with   file-name-1   to
indicate   the   at  end  condition.      (See   1-0  Status.)

b)      1f   the  AT   END   phrase   is   specif ied   in   the     statement     causing     the
condition,     control     is     transferred   to   imperative~statement-1   in
the   AT    END   phrase.       Any   USE   AFTER       STANDARD       EXCEPT10N      procedure
associated  with   file-name-1   is  not  executed.

c)       1f   the   AT    END   phrase   is      not      specified,       a      USE      AFTER      STANDARD
EXCEPT10N   procedure   must   be   associated   with   file-name-1,   and   that
procedure   is   executed.      Return  from   that   procedure   is   to  the   next
executable   statement   following   the  end   of   the   READ  statement.

When   the   at   end     condition     occurs,     execution     of     the     input-output
state"3nt  which   cai§ed   the   condition   is   unsuccessful.
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9.     Following  the  unsuccessful   execution   of  a   READ  statement,   the   content
of     the     associated   record  area  is   undefined,   the   key  of   reference  is
undefined  for  indexed  files,   and  the   file  positicm  indicator     is     set
as   follows:

a)     For   a  fomat  3  or   4  READ  statement,   the   file     position     indicator
is    set     to    indicate     that     no     valid   next  record  has  been  esta-
bl ished .

b)      For   a   sequential   READ  statement,   the   following   rules  apply:

-       1f  the   file  position  indicator  indicates  that   no   next   (previ-
ous)     1ogical     record    exists,   the  file  position  indicator  is
unchanged.

-       1f  the  file  position  indicator     indicates    that    an    optional
input  file   is  not  present,   the  file  position  indicator  is  set
to   indicate  that  the  at  end  condition  already  exists.

r\ 1n  all   other   cases,   the   file  positiom    indicator     is    set     to
indicate    that   no  valid  next   (previous)   record   has   been  esta-
bl ished .

10.   The   END-READ  phrase   delimits   the   scope   of   the   READ     statement.         (See
Scope   of  Statements.)

Fomat  1

11.1f,   durirq  execution  of   a  READ  statement,   the   end  of   a     reel/unit     is
recognized     or  a  reel/unit  contains   no   logical   records,   and  the   logi-
cal   end  of   the   file  has   not  been  reached,     the     following     operations
are  executed:

a)     The  standard  ending  reel/unit  label   procedure.

b)     A  reel/unit  swap.     The   current  volume  pointer   is  updated  to  point
to  the  next  reel/unit  existing  for  the  file.

c)     The  standard  beginning   reel/unit  label   procedure.

12.   When   file-name-1   is   defined   as   a   TEXT-FILE   and   if   the   number   of   char-
acters     in     the     record  that   is   read   is   greater  than  the   maximum  size
specified  by  the  record    description    entries    for    file-na"3-1,     the
record     is   truncated  on  the   right  to  the   maximum   size.      In  this   case,
the  READ  statement  is   successful   and  an   1-0  status   is   set     indicating
a  record  length  conflict  has  occurred.      (See   1-0  Status.)

Fomat  2

13.   For   a   file  for  which   dynamic   access   mode   is   specified,   a   READ     state-
n€nt  with  the  NEXT  phrase   specified   caijses   the   next   logical   record   to
be   retrieved  from  that   file.

14.   For   a   file  for   which   dynamic   access   mode   is   specified,   a   READ     state-
n€nt     with     the   PREV10US  phrase   specified   causes   the   previous   logical
record  to  be   retrieved  from  that   file.
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15.   For   an   incbxed   file  being   sequentially  accessed,    records     having     the
same     duplicate     value   in   an  alternate   record  key  which   is  the   key   of
reference  are   made   available   in   the   same     order     in     which     they     are
released  by   execution   of   WRITE   statements,    or   by   execution   of   REWRITE
statments  which   create   such   duplicate  values.

16.   For   a   relative   file,    if   the   RELATIVE      KEY     phrase      is      specified     for
file-narTe-1,     the     execution     of     a   READ  statement  moves  the   relative
record   number   of   the   record  made   available   to   the   relative     key     data
item     according      to     the   rules   for   the   MOVE   statement.       (See   The   MOVE
Stat em nt . )

Fomat  3

17.   For   a   relative  file,   execution  of   a     READ     statement     sets     the     file
position  indicator   to  the   valm  contained   in  the   data   item   referenced
by  the   RELATIVE   KEY   clause   for   the   file,    and  the   record     whose     rela-
tive     record  number   equls  the   file  position  indicator   is  nuke  avail-
able   in   the   record  area  associated  with     file-name-1.        If     the     file
does     not  contain   such  a   record,   the   invalid  key  condition  exists   and
execution  of   the   READ  statement   is   unsuccessful.      (See   1-0  Status.)

Fomat  4

18.   For   an   indexed   file,    if   the   KEY   phrase   is   speöified   in   a   READ     state-
ment,      data-name-1      is     established     as   the  key   of   reference   for  this
retrieval.1f   the   dynamic   accessmode     is     specified,      this     key     of
reference     is  also  used   for   retrievals  by  any  subsequent  execution   of
fomat  2   READ  stataTients  for  the  file  until   a  different  key  of   refer-
ence   is  established  for   the   file.

19.   For   an   indexed   file,    if   the   KEY   phrase   is   not     specified     in     a     READ
statement,     the     pri"  record  key   is  established   as  the  key  of   refer-
ence  for  this   statement.      If   the   dynamic   access     mode     is     specified,
this     key     of   reference   is  also   used   for   retrievals  by  any  subseq.uent
execution  of   fomat  2   READ  statements  for  the   file  until  a     different
key   of   reference   is  established   for   the   file.

20.   For   an   inüxed   file,   execution  of   a     READ     statement     sets     the     file
position     indicator   to  the   valu   in  the   key   of   reference.     This   value
is   compared  with  the   value   contained   in   the   corresponding     data     item
of     the     stored  records   in  the   file,   until   the   first  record  having   an
equal   value   is   found.   In   the   case  of   an   alternate   key  with     duplicate
valijes,     the     first   record   found   is   the   first   record   of  a   sequence   of
duplicates  which   was   released   to   the   MOS   file   system.      The   record     so
found     is     made     available     in     the   record  area  associated  with   file-
name-1.      If   no   record   can   be   so   identified,   the   invalid   key   condition
exists   and  execution   of   the   READ   staterrent   is   unsuccessful.      (See   The
lnvalid  Key   Condition. )

Formats   3   and   4

21.   The   use   of   the   WITH  LOCK   phrase   locks   the   record   in      the      sense      that
other     system     programs   and  processes   can   read  that   record  but   cannot
write   it.
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A  record   is   locked  until   it   is   unlocked  by     the     program     or     process
that   locked   it   in   one  of   the   following   ways:

a)      By  execution   of   an    .UNLOCK     staterrent     specifying     the     same     key-     value;   or

b)      By   execution   of   a   REWRITE   statement   specifying   the   same   key   value
that   contains   the  N0  LOCK  phrase;    or

c)      By  execution   of   a   CLOSE   statement   for  the   file;   or

d)     By  termimtion.
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REWRITE

Fumti_
The   REWRITE   statement  logically  replaces  a     record     existing     in     a     mass
storage   file.

6eiEral  Fomat

Format  1      -   Sequential  0rganization

REWRITE   record-name-1    [FROM   identifier-1 ]

Format  2     -Relative  and  lndexed   Organization

REWRITE   record-name-1    [FROM   identifier-1  ]    [WITH   [NO]   LP!j£]

[1NVALID   KEY   imperative-statement-1 [ END-REWR ITE ] ]

Syntax  Rules

1.      Record-name-1   and   identifier-1   must   not   refer     to     the     same     storage
area.

2.      Record-name-1   is   the   name   of   a   logical   record   in   the   File   Section     of
the  Data   Division   and  may   be   qülified.

3.     The   file  referenced  by  the   file-nant     associated     with     record-name-1
may   not   be   assigned   to   TEXT-FILE.

Fomat  2

4.      The   lNVALID   KEY   phrase   must   be   specified   if   an   applicable      USE      AFTER
STANDARD      EXCEPT10N      procedure      is      not      specified   for   the   assc)ciated
f i 1 e-na rre .

6eneral  Rules

1.      The   file  referenced  by  the   file-nam     associated     with     record-name-1
must     be     a   mass   storage   file   and  niust   be   open   in   the   1-0  mode   at   the
time   of   execution   of   this   statement.       (See   The   OPEN   Statement.)

2.     For   files   in  the   sequential   access  mode,   the   last   input-output  state-
ment     execifted     for  the  associated   file  prior   to   the   execution  of   the
REWRITE   statement  must   have   been   a   successfully  executed   READ    state-
ment.        The     MOS     file     systan   logically  replaces  the   record   that   was
accessed   by   the   READ   staternent.

3.      The   logical   record   released   by  a   successful   execution   of   the     REWRITE
staterrent     is   no  longer   available   in  the   record  area   unless  the   file-
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name   associated   with   record-name-1    is   specified   in   a   SAME   RECORD   AREA
clause.        In  this   case  the   logical   record   is   available  to  the  program
as  a   record   of   other   files  whose   file-names  are   specified   in  the  same
SAME    RECORD    AREA   clause.

4.      The   result   of   the   execution   of   a     REWRITE     statement     with     the     FROM
phrase     is   equivalent   to  the  execution   of   the   following  statements   in
the   order  specified:

a)     The   statement:

MOVE   identifier-1   T0   record-name-1

according   to   the   rules   specified   for   the   MOVE  statenent.

b)      The   sam   REWRITE   statement   without   the   FROM   phrase.

5.     After   the  executim   of  the   REWRITE  statenent   is   complete,   the     infor-
mtion     in     the     area     referenced     by  identifier-1   is  available,   even
though  the  information   in  the  area   referenced  by  record-name-1   is  not

`  available  except   as   specified   by  the   SAME   RECORD   AREA   clause.

6.     The   file  positim  indicator   is  not  affected  by     the    execution     of    a
REWRITE   statement.

7.      The   execution  of   the   REWRITE   statement   causes  the   value     of     the     1-0
status     of  the   file-mrne  associated  with  record-name-1   to  be  updated.
(See   1-0  Status. )

8.      The   execution  of   the   REWRITE   statement   releases  a   logical     record     to
the   operating  system.

Fomat  2

9.      The   END-REWRITE   phrase   delimits   the   scope   of   the      REWRITE      statement.
(See  Scope   of   Statements.)

10.   The   number     of     character     positions     in     the     record     referenced     by
record-name-1     must     be   equal   to  the   number   of   character   positions   in
the   record  being   replaced.

11.   For   an   indexed   file  in   the   sequential   access   mode,   the   record     to     be
replaced   is   specified  by  the   value   of  the  prim   record  key.     When  the
REWRITE   statement   is   executed   the   value   of   the   prime     record     key     of
the     record     to     be     replaced  must  be  equal   to  the   value   of  the  prime
record   key  of   the   last  record   read   from   this   file.

12.   For   a   file   in   the   random   or   dynamic   access   mode,      the     record     to     be
replaced     is     specified     by     the  prime   record   key  or   the   relative  key
dta  item.

13.   For   an   indexed   file  execution   of   the   REWRITE   statement   for     a     record
which   has   an  alternate   record   key   occurs   as   follows:

a)     When   the   value   of  a   specific   alternate  record   key   is   not  changed,
the     order     of     retrieval     when     that   key   is   the  key   of   reference

4004290    H                 C0B0L    LANGIMGE    REFERENCE    MANUAL REWRITE-2



remains   unchanged.

b)     When   the   value   of   a   specific   alternate  record   key   is   changed   in   a
record,     the     subsequent    order     of     retrieval     of  that   record   is
changed  when   that   specific   alternate  record   key     is     the     key     of
reference.        When     duplicate   key   values  are   permitted,   the   record
is   logically  positioned   last  within  the   set  of   duplicate     records
containing     the     sarrK!  altermte   record   key   value   as   the  alternate
record   key   value   that   was   placed   in   the   record.

14.   The   invalid   key  condition   exists   under   the   following  circumstances:

a)     When   a  relative  file  does  not  contain  the   record   specified  by  the
relative   key   data   item,   or   for   indexed   files

b)      When   the   file   is   open   in   the     sequential     access     mode,      and     the
value   of   the   prime   record   key   of   the   record   to  be   replaced   is  not
equal   to   the   value   of   the  prime   record   key     of     the     last     record
read   from  the   file,   or

c)      When   the   file   is   open   in   the   dynamic   or   randan   access     mode,      and
the   value   of  the   prime   record  key  of   the   record   to  be   replaced   is
not  equal   to   the   value   of   the  prime     record     key     of     any     record
record  existing   in  the   file,   or

d)     When   the   value   of  an   alternate  record   key  of     the     record     to     be
replaced,      for   which   duplicates  are  not  allowed,   eqiHls   the   value
of   the   corresponding  data  itm  of  a   record     already     existing     in
the   file.

15.   When   the   invalid  key  condition  is   recognized,   the     execution     of     the
REWRITE     staterrent     is     unsuccessful,   the   updating   operation   does   not
take  place,   the   content  of   the   record  area   is   unaffected  and  the     1-0
status     of     the     file-mme     associated  with  record-name-1   is  set   to  a
value   indicating  the   cause   of   the   condition.      Execution  of     the     Pro-
gram     proceeds     according     to   the   rules   for   an   invalid   key  condition.
(See   1-0   Status,   and  The   lnvalid   Key   Condition.)

16.   The   use   of   the   WITH  N0   LOCK   phrase   causes   the   current     record     to      be
made   accessible  to   other   system   programs   or   processes.

17.   An   attempt   to   execute   a   REWRITE   staterrent   for   a   record   placed   in   lock
mode     by     another     system     program  or   process   results   in   an   1-0   error
indication   in     the     1-0     status     of     the     file-mrre    associated    with
re cord-name-1.

18.   The   use   of   the   WITH  LOCK   phrase   locks   the   record   in     the     sense     that
other     system     programs   and  processes   can   read   that   record  but   cannot
write   it.

A   record   is   locked   until   it   is   unlocked   by     the     program     or     process
that  locked   it   in  one   of   the   following  ways:

a)      By   execution   of   an      UNLOCK     statement     specifying      the      same      key
value;    or
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b)      By  execution   of   a   REWRITE   state"}nt   specifying   the   same   key   value
that   contains   the   N0  LOCK   phrase;   or

c)      By  execution   of   a   CLOSE   staten€nt   for   the   file;   or

d)      By  temination.
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SEARCH

Fumtim

The   SEARCH   statfflent   is   used   to   search   a   table   for  a   table     element     that
satisfies     the   specified  condition   and   to   adjust   the   value   of   the  associ-
ated   index  to   indicate  that   table  element.

6eneral  Fomat

Foriiiat   1

SEARCH   identifier-1

[AT   END   imperative-statement-1  ]

{ E  Conditioml   {

[END-SEARCH]

Fomat  2

SEARCH   ALL    identifier-1

da ta -name-1

SEARCH-1

imperative-statement-2

NEXT    SENTENCE

[AT   E!LD   imperative-statement-1 ]

t:: = TO)  t
co ndi ti o rt-name-1

data-name-2

t:: = TO)  t
co nd i t i or+ name-2

identifier-3
1 i te ra l-1
ar i thme ti c-e xpr e ss i on-1

identifier-4
l i tera l-2
ar i thme ti c-e xpr e ss i on-2

4004290    H

0
0

u



imperative-statement-2

NEXT    SENTENCE

[END-SEARCH

®

h

®

Syntax  Rules

1.      1n   both   fomats  1   and  2,   identifier-1   must   not  be   subscripted  but   its
description     must     contain      an     OCCURS   clause   including   an   lNDEXED   BY
phrase.   The  description  of   identifier-1   in   fomat  2  must   also  contain
the   KEY   IS   phrase   in   its   OCCURS   clause.

2.      1dentifier-2   must   reference   a   data   item   described   as   USAGE     IS     INDEX
or     as     a     numeric     eleiTmtary  data  item  without   any  positions   to  the
right   of   the   assumed   decimal  point.

3.   .ldentifier-2   may  not  be   subscripted  by  the   first   (or  only)   index-mme
specified     in     the      INDEXED   BY   phrase   in   the   OCCURS   clause   associated
with   identifier-1.

4.      ln   fomatl,   condition-1   may  be     any     conditional     expression.         (See
Conditional   Expressions.)

5.      1n   fomat  2,   all   referenced   conditior+names  must   be   defined   as   having
only     a  single   value.     The   data-m"3  associated  with  a  condition-"ame
must   appear   in   the   KEY   IS  phrase   in   the   OCCURS   clause      referenced     by
identifier-1.        Each     data-name-1,   data-name-2   may   be   qülified.   Each
data-name-1,   data-narre-2  must  be   subscripted  by  the   first     index-name
associated    with  identifier-1   along  with  other   indices   or   literals  as
required,   and  must   be   referenced   in   the   KEY   IS   phrase   in     the     OCCURS
clause     referenced    by     identifier-1.     1dentifier-3,   identifier-4,   or
identifiers      specified       in       arithmetic-expressior+1,       arithmetic-
expression-2     must     not     be     referenced     in     the   KEY   IS   phrase   in  the
OCCURS   clause   referenced  by  identifier-1   or     be     subscripted     by     the
first  index-mi"  associated  with  identifier-1.

In   fomat  2,   when   a   data-name   in   the   KEY      IS     phrase     in     the     OCCURS
clause       referenced       by       identifier-1      is     referenced,      or     when     a
condition-name   associated   with  a   data-nan€   in   the   KEY     IS     phrase     in
the     OCCURS     clause     referenced     by     identifier-1      is   referenced,   all
precedirq   data-narres   in   the   KEY   IS  phrase   in   the   OCCURS   clause   refer-
enced     by     identifier-1   or  their  associated  condition   names  must  also
be   referenced.

6.       1f   the   END-SEARCH   phrase   is   specified,    the   NEXT   SENTENCE   phrase      must
not   be   specified.

6eiNral  Rules

1.      The   scope   of   a   SEARCH   statement  may  be   teminated   by  any   of   the     fol-
lowing :
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a)      An   END-SEARCH   phrase   at   the   same   level   of   nesting.

b)      A  separator  period.

c)      An   ELSE   or   END-1F   phrase   associated   with   a   previous   lF   statement.

2.      1f   fomat  1   of   the  SEARCH  statement   is   used,   a   serial   type   of     search
operation  takes  place,   starting  with  the  current  index  setting.

a)      1f,   at   the  start     of     execution     of     the     SEARCH     statement,
inckx-name     associated     with     identifier-1      contains  a   value
corresponds   to   an  occurrence   number     that     is     greater     than
highest    permissible     occurrence     number     for     identifier-1,
search   is   terminated   immediately.   The   number     of     occurrences
identifier-1,     the     last    of  which  is   the  highest  permissible
discussed   in   the   OCCURS   clause.       (See   The   OCCURS   Clause.)         Then,
if   the  AT   END  phrase   is   specified,   imperative-statement-1   is   exe-
cuted;   if   the   AT   END  phrase   is  not   specified,   control     passes     to
the   end  of   the   SEARCH   statment.

b)      If,   at   the  start     of     execution     of     the     SEARCH     statement,
index-name     associated     with     identifier-1     contains  a  value
corresponds   to   an  occurrence   number  that   is  not  greater  than
highest    permissible     occurrence     number     for     identifier-1
number   of  occurrences   of   identifier-1,   the   last   of  which     is
highest     permissible,      is     discussed     in     the   OCCURS   clause)
SEARCH  staternent   operates  by   evaluating     the     conditions     in
order    that     they     are  written,   making   use   of   the   index  settings,
wherever   specified,   to   determine  the  occurrence   of  those  items   to
be     tested.        1f     none  of   the  conditions   is   satisfied,   the  index-
rßme   for   identifier-1   is  incremented  to  obtain   reference     to    the
next     occurrence.        The     process     is     then   repeated   using  the   new
index-mm  settings  unless  the   new  value   of  the     index-mm}     set-
tings   for  identifier-1   corresponds   to  a  table   element  outside  the
permissible  range   of  occurrence   values,    in  which   case   the     seärch
teminates  as   indicated   in  2a  above.      If   one  of   the   conditions   is
satisfied  upon  its   evalußtion,   the  search  terminates   immediately,
and    control     passes     to  the   imperative  statement  associated  with
that   condition,    if   present,   or,    if   the   NEXT     SENTENCE     phrase      is
associated     with  that  condition,   to  the  next  executable  sentence;
the   index-mme   remains  set   at  the     occurrence     which     caused     the
condition  to  be   satisfied.

3.      1n   a   fomat  2   SEARCH   statement,    the   results   of   the   SEARCH   ALL      opera-
tion  are   predictable   only  when:

a)     The   data   in   the   table  is   ordered   in   the   san€   manner  as     described
in     the      KEY     IS     phrase     of     the     OCCURS      clause      referenced     by
identifier-1,   and

b)      The   contents  of   the   key(s)   referenced   in   the   WHEN   phrase  are  suf-
ficient   to   identify  a   unique  table  elerT€nt.

4.      1f   fomat  2  of   the   SEARCH  statanent   is     used,      a     nonserial     type     of
search     operation     may     take  place;   the   initial   setting   of  the   index-
narne   for  identifier-1   is   ignored  and  its  setting   is   varied   during  the
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search     operation  with  the  restriction  that  at  no  time  is  it  set  to  a
value  that  exceeds  the   value  which  corresponds   to  the   last  element   of
the     table,     or     that     is   less  than  the  value  that  corresponds  to  the
first  element   of  the  table.     The  length   of   the  table   is  discussed     in
the      OCCURS   clause.    (See   The   OCCURS   Clause.)    1f   any   of   the   conditions
specified   in  the  WHEN  phrase   cannot   be  satisfied   for   any     setting.     of
the       index       within     the     permitted     range,     control     is     passed     to
imperative-statement-1   of  the  AT   END  phrase,   when     specified,      or     to
the     next     executable    sentence  when   this   phrase  is   not  specified;   in
either   case  the  final  setting  of  the  index  is    not    predictable.        If
all       the    conditions    can    be     satisfied,     the     index     indicates    an
occurrence  that  allows  the  condition  to     be    satisfied,     and    control
passes    to     imperative-statement-2,   if  specified,   or   to  the  next  exe-
cutable   sentence   if   the  NEXT   SENTENCE  phrase   is   specified.

5.     After   execution  of   imperative-statement-1   or     imperative-statement-2,
that  does  not  termimte  with  a  G0   T0  statement,   control   passes  to  the
end  of   the   SEARCH   statement.

6.     1n  fomat  2,   the   incbx-name  that   is  used  for  the  search  operation     is
the     first   (or   only)   index-mme   that  appears   in   the   lNDEXED   BY  phrase
in   the   OCCURS   clause   referenced   by  identifier-1.        Any     other     index-
names   for   identifier-1   remain  unchanged.

7.      1n   fomat  1,   if   the  VARYING  phrase   is   not  used,   the     index-name     that
is     used     for     the  search  operation  is  the   first   (or  only)   index-mme
that   appears   in   the   INDEXED   BY   phrase   in   the   OCCURS   clause   referenced
by     identifier-1.        Any     other     index-names     for     identifier-1   remain
unchanged.

8.      1n   fomat  1,   if   the   VARYING  index-name-1   phrase   is   specified,   and     if
index-name-1      appears      in     the   INDEXED   BY   phrase   in   the   OCCURS   clause
referenced  by  identifier-1,   that   index-name   is   used  for  this     search.
1f     this     is     not     the   case,   or   if  the  VARYING   identifier-2  phrase   is
specified,   the   first   (or   only)   inck}x-name   given     in     the     lNDEXED     BY
phrase     in     the     OCCURS   clause   referenced  by   identifier-1    is   used   for
the   seardi.      1n   addition,   the   following  operation  will   occur:

a)      1f   the   VARYING   index-name+1   phrase   is   used,    and      if      index-name+1
appears     in   the   lNDEXED   BY   phrase   in   the   OCCURS   clause   referenced
by  another  table  entry,     the     occurrence     number     represented    by
index-name-1      is     incremented     by     the   san€   amount  as,   and  at   the
same   ti"  as,   the  occurrence   number   represented  by  the   index-"]me
associated  with  identifier-1   is   incremented.

b)      1f   the  VARYING   identifier-2  phrase   is   specified,   and   identifier-2
is     an     index     data     item,     then     the     data     item     referenced     by
identifier-2   is   incremented  by  the  saine   amount    as,     and     at     the
saiTe     time     as,     the   index  associated  with  identifier-1   is   incre-
mented.      1f   identifier-2   is  not  an   index   data   item,   the   data   item
referenced  by  identifier-2   is   incremented  by  the   value   one  at  the
same   time   as   the   index   referenced  by     the     index-mme     associated
with   identifier-1   is   incranented.

9.      If   identifier-1   references  a   cbta   item   subordin3te     to     a     data     item
that   contains  an   OCCURS   clause,   an   index-name   must   be   associated   with
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each   dimension   of   the   table  through  the      INDEXED     BY      phrase     of      the
OCCURS     clause.        Only     the   setting   of   the   index-nam  associated   with
identifier-1   (and  the   data     itan     identifier-2     or     index-name-1,     if
present)      is     rrodified     by   the   execution   of   the   SEARCH  staterTmt.      To
search   a   multi-dimensional   table  it   is   necessary  to   execute   a     SEARCH
staterr€nt     several   tirres.      Prior   to  each  execution   of  a   SEARCH  state-
ment,    SET   statements  must   be   executed   whenever      index-names     must     be
adjusted  to  appropriate  settings.

10.   The   END-SEARCH   phrase   delimits   the   scope      of      the      SEARCH      statement.
(See  Scope   of   Statements.)

A   representation  of   the   action   of   a   fomat  1   SEARCH   statement     containing
two   WHEN   phrases   is   shown   below.

E nt ranc e

co n d i t i o rT-1

condition  2

Increment   inck3x-name   for   identifier-1
(index-name-1    if   applicable)

SEARCH-5

End-Search
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*  These   operations  are   options   included  only  when   specified   in
the   SEARCH   statement.

"   Each   of   these  control  transfers  is   to  the   end  of   the  SEARCH
staten€nt  unless  the   imperative-statement  ends  with  a  G0   T0
statement.
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Fu":tim

1.      The   SET   statement   establishes   reference     points     for     table     handling
operations  by  setting  indices  associated  with  table  elemnts.

2.     The   SET   statement  is   also     used     to     alter     the     status     of     external
swi tche s .

3.      The   SET   statement   is   also   used   to     alter     the     value     of     conditional
va r i abl e s .

Gereral  Fomat

Format   1  :

SET

ti n de x-n ame-1identifier-1

Fomat   2:

...     TO

SET    {index-name~3}    .  ..

Fomat   3:

i n de x-n ame-2
i den t i f i e r-2
integer-1

t:Li:yi,)t:::::::::r-3)

SET   {me")nic-name-1}   .  ..    TO

Fomat  4:

SET    {conditior+name-1}    ..  .    T0   TRUE

Syntax  Rules

1.      A11   references  to   index-name-1,   identifier-1,   and   index-name-3     apply
eqully  to  all   recursions  thereof .

2.      Identifier-1   and  identifier-2  must   each   reference  an   index  data     item
or   an  eleiTientary   item   described   as   an   integer.

3.      1dentifier-3  must   reference  an   elementary  numeric   integer.

4.      1nteger-1   and   integer-2   nüy   be   signed.      1nteger-1   nust   be  positive.
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5.     Mnemnic-name-1   must   be     associated     with     an     external     switch,     the
status   of  which   can  be   altered.

6.     Condition-name-1   must   be  associated  with  a   conditional   variable.

6erBral  Rules

Formats   1    and   2

1.      1ndex-names   are  associated  with  a  given  table  by  being     specified     in
the   lNDEXED   BY   phrase   of   the   OCCURS   cl€]use   for   that   table.

2.  .   1f   inck3x-name-1   is   specified,   the   value   of   the   index  after  the  execu
tion     of   the  SET  statenent  inust  correspond   to   an  occurrence   number   of
an   element  in   the   table  associated  with   index-name-1.      The     value     of
the   index  associated  with   an   index-mme   after   the  execution   of  a  PER-
FORM   or   SEARCH   statement  may  be   set  to   an   occurrence   number     that      is
outside  the  range   of  its  associated  table.

1f   index-name-2   is   specified,   the  value   of   the   index  before  the     exe-
cution     of     the  SET  staten€nt  must  correspond   to   an  occurrence   number
of  an   elenent  in   the  table  associated  with   index-name-1.

1f   index-name-3   is   sfx3cified,   the   value   of   the   index  both  before     and
after     the     execution     of     the     SET     statement     must   correspond  to  an
occurrence   number   of  an  elenent   in  the  table  associated     with     index-
na rre - 3 .

3.      1n   fomat  1,   the   following   action  occurs:

a)     Index-name-1   is  set  to  a   value   causing   it   to   refer   to    the    table
element     that     corresponds   in   occurrence  number   to   the  table  ele-
nEnt   referenced  by  index-name-2,   identifier-2,   or   integer-1.        1f
identifier-2   references  an   index  data   item,   or   if   index-name-2   is
related   to  the  same  table   as   index-name-1,      rK)     conversion     takes
place.

b)     H   identifier-1   references  an   index  data     itm,     it     may    be     set
equal   to  either   the  content   of   index-name-2   or   identifier-2  where
identifier-2  also   references  an   index  data     item;      no     conversion
takes   place   in  either   case.

c)      H   identifier-1   does  not  reference  an   index  data  item,   it  may
set  only  to   an  occurrence   number   that  corresponds   to  the   value
index-name-2.      Neither   identifier-2   nor   integer-1   can  be   used
this   case.

d)     The   process   is   repeated     for     each     recurrence     of     index-name-1,
identifier-1 ,...,   if   specified.     Each   time,   the   value   of   index-
naiTe-2   or   the   data   item   referenced  by  identifier-2   is   used  as     it
was   at   the   beginning   of   the   execution   of   the  statemnt.     Any   sub-
scripting     associated     with     identifier-1 ,...,     is     evaluated
immediately     before     the     value     of     the     respective   data   item   is
changed.

Data   in   the     following     table     represents     the     validity     of     various
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operand     combinations     in   fomat  1   of   the   SET   statement.      The  general
rule   reference   indicates  the   applicable   general   rule.

SENDING    ITEM

RECEIVIN61Tfl

1NTEGER   DATA   IT" 1NDEX INDEX   DATA    ITEM

1nteger   literal No/3c Val id/3a No/3b

Integer   data   item No/3c Val id/3a No/3b

In dex Val id/3c Val id/3a Valid/3b*    .

1ndex   data   item No/3c Val id/3a= Val id/3b*

Validity   of  Operand  Combinations   in  Fomat   1   SET   Statements.

*   =  No   conversion  takes   place.

4.      1n  Fomat   2,   the   content   of   index-name-3  are   incre"3nted   (UP     BY)      or
decremented      (DOWN     BY   )   by  a   value   that   corresponds   to   the   number   of
occurrences   represented  by  the   value   of   integer-2   or     the     data     item
referenced     by     identifier-3;   thereafter,   the  process  is   repeated  for
each  recurrence   of   index-name-3.     For   each   repetition     the     value     of
the     data     item     referenced     by  identifier-3   is   used  as   it  was  at  the
beginning   of   the  execution   of   the  staten€nt.

Fomat  3

5.     The  status   of   each  external     switch     associated     with     the     specified
memnic-name-1     is  mdified  such  that  the   truth   value  resultant  from
evaluation  of  a     condition-nanB     associated     with     that     switch     will
reflect     an  on  status   if  the  ON  phrase   is   specified,   or   an  off  status
if   the  OFF  phrase   is   specified.

Fomat  4

6.      The   literal   in   the  VALUE   clause   associated   with     conditior+name-1      is
nDved   to  the  conditional   variable   as   if  a  statenent   of   the   form  "MOVE
literal  T0  conditioml-variable``  were     executed.1f     more     than     one
literal      is     specified     in     the  VALUE   clause,   the   literal   in  the   MOVE
statment  is  the  first  literal  in  the  VALUE   clause.

7.      1f  multiple  condition-names  are   specified,   the  results  are     the     same
as     if     a  separate  SET   statement  had  been  written  for  each  condition-
rßme   in  the  sa"3  order   as   specified   in  the  SET  statenßnt.
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Function

The   START   statement  provic!es   a   basis  for     logical      positioning     within     a
file     with     relative     or     indexed   organization,   for   subseqwnt   sequential
retrieval   of   records.

6eneral  Fornt

START   file-name-1

1S    EQUAL    T0

1S=
1S    GREATER    THAN

ls>
1S    NOT    LESS    THAN

IS    NOT   <

[1NVALID   KEY   imperative-statement-1

data-name-1

[ END-START ] ]

Syntax  Rules

1.     File-name-1   must   be   the   nam   of   a   file     with     sequential     or     dynamic
access.

2.      Data-name-1   may  be   qualified.

3.      The   lNVALID   KEY   phrase   must   be   specified   if   no   applicable      USE      AFTER
STANDARD   EXCEPT10N   procedure   is   specified   for   file-name-1.

4.      1f   the   KEY   phrase   is   specified,   data-name-1   must   reference   either:

a)     For   relative   organization   the   cbta   item   specified   in   the   RELATIVE
KEY     phrase   in   the   ACCESS   MODE   clause   of   the   associated   file   con-
trol   entry,   or   for   indexed   organization

b)     A  data  item   specified  as   a  record   key  associated  with   file-name-1
(see   The   ALTERNATE    RECORD    KEY   Clause,    and   The    RECORD    KEY   Clause),
Or

c)      Any   data   item   of   category  alphanumeric  whose     leftmost     character
position     within  a   record   of   the   file  corresponds   to  the   leftmost
character  position  of  a   record   key     associated     with     file-name-1
whose  length   is  not  greater   than  the  length   of  that   record  key.

6eneral  Rules

1.      The   file   referenced   by   file-name-1   must   be   open   in   the   input     or      T.-O
rrode   at   the   time   that   the   START   statement   is   executed.      (See   The   OPEN
Stateme nt. )
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2.      If   the   KEY   phrase   is   not   specified,   the   relational   operator    'IS   EQUAL
TO,    is    implied.

3.      The   execution  of   the   START   statement  does   not  alter   the     contents     of
the   record  area.

4.      The   type   of   comparison   specified  by  the   relational     operator     in     the
KEY     phrase   occurs   between  a   key  associated   with  a   record   in   the   file
referenced  by  file-nane-1   and  a  data   itan     as     specified     in     general
rule      10     for     relative   organization   and     general   rules   11   and   12   for
indexed   organization.
The   comparison   is   rrßde   on   the   ascending   key   of   reference  according   to
the     collating     sequence   of   the   file.      1f   the   operands  are   of   unequal
size,    comparison   proceeds   as   though  the   longer   one  was     truncated     on
the     right   such  that  its  length   is  equal   to  that   of   the  shorter.     All
other   nonnumeric   comparison   rules  apply.

a)     The   file  position   indicator   is  set   to  the   value     of     the     key     of
reference     or     relative  record   number   in   the   first  logical   record
currentlyexisting   in  the     file     whose     key     or     relative     record
number   satisfies  the   comparison.

b)      1f   the   comparison   is  not  satisfied  by  any  record   in  the   file,   the
invalid     key     condition     exists     and     the     execution  of   the   START
state"3nt   is   unsuccessful.      (See   The   lnvalid   Key  Condition.)

5.      The   execftion  of   the   START   statement   causes  the     value        of     the     1-0
status  associated  with   file-name-1   to   be   updated.      (See   1-0  Status.)

6.      1f ,   at   the   time   of   the   execution  of   the     START     statement,      the     file
position     indicator     indicates     that     an     optional     input   file   is  not
present,   the   invalid  key  condition  exists  and  the     execution     of     the
START   staternent   is   unsuccessful.      (See   The   lnvalid   Key  Condition.)

7.      Following   the   unsuccessful   execution  of   a   START   statement,      the     file
position     indicator     is  set  to  indicate  that   no   valid   next  record  has
been  established.      Also   for   indexed   files,   the   key     of     reference     is
undefined.

8.      The   END-START   phrase   delimits   the   scope   of   the   START   statement.       (See
Scope   of  Statemnts.)

9.     A  key   of   reference   is   established   as   follows:

a)      If   the   KEY  phrase   is  not   specified,   the   prime   record     key     speci-
fied   for  file-nane-1   beccmes  the   key  of   reference.

b)      If   the   KEY  phrase   is   specified,   and   data-name-1    is   specified   as  a
record     key     for     file-nam-1,   that   record   key  becomes  the   key  of
re{erence.

c)      1f   the   KEY   phrase   is   specified,   and  data-nane-1   is   not     specified
as     a     record     key   for   file-name-1,   the   record   key  whose   leftmost
character  position  corresponds   to   the   leftmost  character  position
of     the     data     item     specified  by   data-name-1,   becomes   the   key   of
refer ence.
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This  key   of   reference   is   ißed   to  establish  the     ordering     of     records
for     the   purpose  of   this   START   statement,   see  general   rule  4;   and,   if
the  execution   of   the  START   statement   is   successful,   the   key   of   refer-
ence     is     also     used   foF   subsequent  sequential   READ  statements.      (See
The   READ   Statemnt.)

10.   The   comparison   described   in  general   rule  4   uses  the   data   item     refer-
enced   by   the   RELATIVE   KEY   phrase   of   the   ACCESS   MODE   clause   associated
with  file-nam-1.

11.1f   the   KEY   phrase   is   specified,   the   comparison   described     in     general
rule  4   uses  the   data   item   referenced  by   data-name-1.

12.1f   the   KEY   phrase   is   not  specified,   the   comparison   described   in     gen-
eral      rule     4     uses   the   data   item   referenced   in   the   RECORD   KEY   clause
associated  with   file-narTe-1.
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STOP

Fulwtim

The   STOP   statement   causes  a   permanent   or   temporary   suspension   of   the   exe-
cution   of   the   object   program.

Ge"ral  Format

illp   t=e,al_,)

Syntax  Rules

1.      Literal-1   may   not  be   a   figurative  constant   that   begins  with  the     word
ALL.

2.       1f   a   STOP   RUN   stataTient   appears   in   a   consecutive   sequence   of      impera-
tive     statements   within  a   sentence,   it  must   appear   as   the   last   state-
ment   in   that   seqüence.

3.      1f   literal-1   is   numeric,   then   it   must   be   an   unsigned   integer.

General  Rules

1.      lf   the   RUN  phrase   is   used,    execution   of   the   run   unit   ceases   and     cort-
trol   is  transferred   to   the   operating  system.

2.       During   the   execution   of   a      STOP      RUN      statement,      an      implicit     CLOSE
staternent  withut   any  optional   phrases   is  executed   for  each   file  that
is   in   the   open   mode   in   the   run  unit.      Any   USE     procedures     associated
with   any   of   these   files  are  not  executed.

3.      1f   STOP   literal-1   is   specified,      1iteral-1      is     communicated     to     the
operator.        Continuation   of   the   object   program   begins   with   the   execu-
tion  of   the   next   executable   statement   in   sequence.
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Function

The   STRING  statement  provides   juxtaposition   of   the     partial     or     complete
contents   of  one   or   rrore   data  items   into  a  single   data   item.

6emral  Forhat

den t i f i e r-

tera 1-1
STRING

tt::

')

1NT0   identifier-3   [WITH

[ON

.  .  .    DELIMITED   BY

iden tif i e r-2
literal-2
SIZE

P01NTER   identifier-4]

OVERFLOW   imperative-statement   [ END-STRING]  ]

Syntax  Rules

1.     Each   literal  may  be   any   figurative  constant   without   the   optional   word
ALL.

2.     All   literals  must  be   described  as   nonnumeric   literals,   and  all     iden-
tifiers,     except   identifier-4,   must  be   described   implicitly  or  expli-
citly  as   usage   is   DISPLAY.

3.1dentifier-3  must   represent     an     el.ementary     alphanumeric     data     item
withDut   editing   symbols   or   the  JUSTIFIED   clause.

4.      1dentifier-4  must  be   described  as   an   elementary  numeric   integer     data
it`em     of     sufficient   size   to  contain  a   value  equal   to  1   plus  the   size
of   the  area  referenced  by  identifier-3.     The   symbol   .P'     nuy     not     be
used   in  the  PICTURE   character-string  of   identifier-4.

5.     Where  identifier-1   or   identifier-2     is     an     elementary     numeric     data
item,      it     must     be   described   as   an   integer   witrK)ut   the   symbol   'P'   in
its  PICTURE   character-string.

Gemral  Rules

1.     All   references  to     identifier-1,     literal-1,     apply     equally     to     all
recursions  thereof .

2.     Identifier-1   or   literal-1   represents  the   sending   item.        1dentifier-3
represents  the   receiving  item.

3.     Literal-2  or   the   content  of   the  data  item   referenced  by     identifier-2
indicate     the   character(s)   delimiting   the   move.    1f   the  SIZE  phrase   is
used,   the   content  of   the   complete  data   item  defined     by     identifier-1
or   literal-1   is   nDved.   When  a   figurative  constant   is   used   as   the   del-
imiter,   it   stands   for  a   single   character   nonnimeric  literal.
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4.     When  a  figurative  constant  is   specified  as   literal-1   or   literal-2,   it
refers   to   an   implicit  one   character   dta   item  whose   usage   is   OlspLAY.

5.      When   the   STRINGstatement     is     executed,      the     transfer     of     data     is
governed  by  the   following   rules:

a)     Those  characters  from   literal-1   or   from   the   content  of     the     data
item     referenced  by   identifier-1   are  transferred  to  the   data   item
referenced  by  identifier-3     in     accordance     with     the     rules     for
alphanumeric     to
will   be   provided.

numeric  moves,   except   that   no   space   filling
The   MOVE   Statement.)

b)      1f   the   L)ELIMITED   phrase   is   specified   without   the   SIZE   phrase,   the
content  of   the   data  item   referenced  by  identifier-1,   or   the  value
of  literal-1,   is  transferred   to  the  receiving   cbta     item     in     the
sequence     specified     in     the     STRING  statement  beginning  with  the
leftmost  character  and  continuing  frm   left  to     right     until     the
end    of   the   data  itan   is   reached   or   until  the   character(s)   speci-
fied  by  literal-2,   or  by  the  content   of  the   cbta   item     referenced
by     identifier-2,   are  encount'ered.      The   character(s)   specified  by
literal-2   or  by  the   data   item   referenced  by   identifier-2  are     not
tr ansfe r red .

c)      1f   the   DELIMITED  phrase   is   specified   with   the     SIZE      phrase,      the
entire    content     of     literal-1,     or     the  content   of  the   data   item
referenced  by     identifier-1,     is     transferred,      in     the     sequence
specified   in  the  STRING  statement,   to   the   data   item   referenced  by
identifier-3  until  all  data  has   been  transferred  or     the     end    of
the   data   item   referenced  by   identifier-3   has   been   reached.

This   behavior  is   repeated   until  all  occurrences  of   literal-1   or     data
items   referenced  by   identifier-1   have   been   processed.

6.      1f   the  P01NTER   phrase   is     specified,      the     data     item     referenced     by
identifier-4    must  be  set  to  an  initial   value  greater  than  zero  prior
to   the   execution  of   the   STRING  statement.

7.      1f   the  P01NTER  phrase   is   not   specified,   the   following     general      rules
apply    as     if     the  user  had   specified   identifier-4  referencing  a  data
item  with   an   initial   value   of   1.

8.     When   characters  are    transferred     to     the     data     item     referenced     by
identifier-3,      the     moves     behave   as  though  the   characters  were  moved
one  at   a  time   from   the  source  into  the     character     positions     of     the
data     item     referenced  by  identifier-3   cbsigmted  by  the   value   of  the
data   item   referenced  by  identifier-4   (provided  the  value   of   the     data
item     referenced     by     identifier-4    does  not  exceed  the   length   of  the
data  item   referenced  by  identifier-3),   and  then   the   data  item     refer-
enced     by     identifier-4  was   increased  by  one   prior   to  the  move   of   the
next  character  or   prior  to   the   end  of   execution  of   the  STRING     state-
ment.        The     value     of     the     data     item   referencedby   identifier-4   is
changed   durirq   execution  of   the   STRING   statement  only  by  the   behavior
specified   above.

9.      At  the   end  of   execution  of   the   STRING   statement,   only  the   portion     of
the     cbta     item   referenced  by   identifier-3   that  was   referenced  during
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the  execution   of   the  STRING  statenent   is   changed.     All   other  portions
of     the     data     item  referenced  by  identifier-3  will  contain  data  that
was   present   before   this  execution   of   the   STRING  staternent.

10.   Before  each  move  of   a     character     to     the     data     item     referenced     by
identifier-3,      if     the   vali€  associated  with  the   data   item   referenced
by  identifier-4   is   either   less  than   one    or     exceeds     the     number     of
character     positions     in  the  data   item   referenced  by   identifier-3,   no
(f urther)     data     is     transferred     to     the     data     item     referenced     by
identifier-3,     and    control     is     transferred   to  the  end   of  the  STRING
statement  or,   if   the   ON  0VERFLOW   phrase   is   specified,   to     imperative-
staternent-1.        1f    control     is  transferred  to   imperative-statement-1,
execution  continms  accordirq  to  the  rules  for  each  statement    speci-
fied     in     imperative-statement-1.      1f  a   procedure   branching   or   condi-
tional   statanent  which  causes  explicit  transfer   of     control     is     exe-
cuted,     control     is  transferred   in  accordance  with  the   rules  for  that
statement;     otherwise,     upon       completion       of       the       execution       of
imperative-statenent-1,     control     is    transferred     to    the  end  of  the
STRING   statement.

11.    The   END-STRING   phrase   delimits   the   sccpe      of     the      STRING     statement.
(See  Scope   of  Statemnts.)

12.1f   identifier-1,   or   identifier-2,   occupies  the  sam   storage     area    as
identifier-3,     or     identifier-4,     or   if  identifier-3  and  identifier-4
occupy  the   sam   storage  area,   the  result   of     the     execution    of     this
staterrent     is     undefined,     even     if  they  are   defined  by  the  same   data
description  entry.      (See   Overlapping  Operands.  )
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SUBTRACT

FtJrmtion

The   SUBTRACT   statfflent   is   used   to   subtract   one,   or      the     sum     of     two     or
nDre,      numeric     data     items   frcm  one   or   rnore   items,    and   set   the   values   of
one  or   more   items   equal   to   the   results.

6eneral  Formt

Format   1  :

SUB TRACT

t
iden tif i e r-1

1 i tera l-1 )
..  .    FROM    {identifier-2    [ROUNDED]    }..  .

[ON    SIZE    ERROR    imperative-statement-1    [END-SUBTRACT]]

Fomat   2:

SUBTRACT

ident`ifier-1

1i teral-1

GIVING   {identifier-3

.  ..     FROM

iden tif i e r-2

1i teral-2

[ROUNDED]}     .   ..

[ON   SIZE   ERROR   imperative-state"mt-1

Fomat   3:

SUB TRACT

CORRESPONDING

[END-SUBTRACT ] ]

identifier-1    FROM   identifier~2   [ROUNDED

[ON   SIZE   ERROR   imperative-statement-1 [ END-SUB TRACT ] ]

Syntax  Rules

1.      Each   identifier  must   refer   to   a   numeric  elmentary   item   except  that:

a)      1n   fomat   2,   each   identifier   following   the   word   GIVING  must   refer
to     either     an     elementary     numeric   item   or   an   elementary   numeric
edited  item.
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b)      1n   fomat  3,   where  each   identifier  must   refer   to  a   group  item.

2.      Each   literal  must   be   a   numeric   literal.

3.      The   composite   of   operands  must  not  contain  nDre   than   18   digits.      (See
The  Arithmetic  Statements. )

a)      1n   fomat  1   the   composite  of   operands   is   determined  by  using     all
of  the  operands   in  a  given  statentnt.

b)      1n   fomat  2  the   composite  of   operands   is   determined   by  using     all
of     the     operands     in     a  given  statenent  excluding  the  data  items
that   follow  the   word  GIVING.

c)      1n   fomat  3  the   composite  of   operands     is     determined     separately
for  each  pair   of  corresponding  data   items.

4.      CORR   is   an   a   abbreviation   for   CORRESPONDING.

Gei-ral  Rules

1.     When   fomat  1   is   used,   the   values  of   the   operands   preceding  the     word
FROM    are     added     together     and   the   sum   is   stored   in  a   temporary   data
item.     The   value   in   this   temporary  data   item   is   subtracted     from     the
value   of  the  data   item  referenced  by   identifier-2,   storing  the  result
into  the  data  item   referenced  by    identifier-3,     and    repeating    this
process     for    each  successive  occurrence   of   identifier-2   in  the   left-
to-right  order  in  which  identifier-2   is   specified.

2.     1n  fomat  2,   all   1iterals  and  the   values   of  the   data  items   referenced
by     the     identifiers     precedirq  the   word  FROM  are  added   together,   the
sum  is  subtracted  fran  literal-2  or  the   valw  of  the  data  item  refer-
enced    by  identifier-2  and  the  result  of  the  subtraction  is  stored  as
the   new  content   of  each  data   item  referenced  by  identifier-3.

3.     1f   fomat  3  is   used,   data  items   in   identifier-1   are    subtracted     from
and  stored  into  corresponding  data  items   in   identifier-2.

4.     The  compiler  insures  enough  places  are  carried   so   as   not  to   lose   sig-
nificant  digits  diring  execution.

5.     Additioml   ruling  and  explanations  relative    to     this     statement    are
given     under     the   appropriate   paragraphs.      (See     Scope   of   Statements;
The   ROUNDED  Phrase;   The   Arithmetic   Statements;   The   SIZE   ERROR   Phrase;
The     CO-RRESPONDIN6     Phrase;   and  Multiple   Results   in  Arithmetic   State-
me nts . )
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LMOCK

FurBtim

The   UNLOCK   statement  places   file   record(s)    in   unlock   status,    thus     allow-
ing   access   by   other   system   programs   or   processes.

6eneral  Fomat

Format   1 -Relative  and   lnck!xed   Organization

UNLOCK      file-name-1
RECORD

RECORDS

Fomat   2     -Relative   Organization

UNLOCK   file-narre-1       AT    KEY   {identifier-1}    ...

Format  3        -1ndexed   Organization

PRIMARY

ALTERNATE   data-name-
UNLOCK      file-name-1

AT    KEY   {identifier-1}    .  ..

Syntax  Rules

1.      Data-nan€-i   may   be   qualified.

2.      1n   fomat  2,   identifier-1   must   reference  an     unsigned     integer     data-
item   whose   descripticn   does   not   contain   the   PICTURE   symbol    'P'.

3.      1n   fomat  3,   data-narne-1   must   be   the   nan€   of   one  of     the     data     items
sFx3cified   as   an   alteriiate   key   of   file-name-1.

4.      1n   fomat  3,   identifier-l   must   be   the   name   of   a   data     item     with     the
equivalent   data   description   to  the   data   item   specified   as  either   pri-
mary   or   alternate  key   of      file-name-1      depending     on     the     ON     clause
implicitly   or   explicitly   specified   in   the   LOCK  statement.
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Gemeral  Rules

1.      When   a   fomatl   UNLOCK   is     executed     all     records     in     the     file     are
unlocked,   use   of   fomat.2   or   3  unlocks   records   by   specific   key   value.

2.      An   UNLOCK   statement  rnay   only   be   executed   for   a   file   in   an   open   mode.

3.      When   the   ON   clause   is   not   specified,    ON   PRIMARY   is   assumed.

4.      The  AT   KEY   phrase  defines  the   value   of   the   key(s)   of   the   record(s)   to
be     unlcx=ked.      In   fomat   2   the   record   is   unlocked  even   if   it  does  not
exist  in  the  file.

5.      1f   the  ALTERNATE  phrase   is   specified   in   fomat  3,      the     record     indi-
cated  by  the   key   value   in  the   AT   KEY  phrase  must   exist.   For  a   primary
key   value  the   record   is   unlocked  even  if   it   does     not    exist     in     the
f i l e .

6.      1f   data-nan€-1   was   defined   with   DUPLICATES     and     records     exist     with
that    altermte     key     value,   the  first  record  written  containing  that
value   is   unlocked.

7.      An   unlocked   record   can   be   accessed  by  any   system   program     or     process
by     use     of  an   input®utput  statenent  unless  the  unlocked  record   is  a
member   of   a   file  that   has   been  locked  by  the   present     program.        That
is,      if     the     file     is     locked,     unlcx:king  a   record  does   not  make  the
record   available  for  access  by  another   program  or   process.

8.      The   execution   of   an   UNLOCK  statenent   for  a   record   that   is     not     in     a
locked   status  by  the  present  program  has   no  effect.
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Function

The   UNS"1NG   statement   causes   contiguous   data   in   a   sending     field     to     be
separated   and   placed   into  multiple   receiving   fields.

6er-ral  Formt

UNSTRING   identifier-1

oR  ,4±,   t
i den t i fi e r-3

1 itera l-2

lNTO   {identifier-4   [DELIMITER   IN   identifier-5]

[COUNT   IN   identifier-6]    }    .  ..

[WITH   P0INTER   identifier-7]    [TALLYING   IN   identifier-8]

[ON   0VERFLOW   imperative-statement-1 [END-UNSTRING]  ]

Syntax  Rules

1.     Literal-1   and  literal-2  must   be   nonnmeric   literals  and     neither     can
be   a   figurative   constant   that   begins   with   the   word  ALL.

2.      1dentifier-1,      identifier-2,     identifier-3,     and     identifier-5       must
reference   cbta   items   described,    implicitly   or   explicitly,   as   category
al p han une r i c.

3.      1dentifier-4  may  be   described   as   either   alphabetic,   alphanimeric,      or
numeric      (except      that      the   symbol    'P'   may   not   be   used   in   the   PICTURE
character-string),   and  must   be   described,   implicitly     or     explicitly,
as    USAGE    IS    DISPLAY.

4.      Identifier-6  and     identifier-8     must     reference     integer     data-   items
(except      that     the     symbol      'P'      may     not      be      used      in     the     PICTURE
char acter-string) .

5.      Identifier-7   must   be   described   as   an   elementary   numeric   integer     data
item  of   sufficient   size   to  contain   the   value   equal   to  1   plus   the   size
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of   the   cbta   item   referenced  by   identifier-1.     The   symbol   'P'   may     not
be   used   in   the  PICTURE   character-string   of   identifier-7.

6.      The   DELIMITER   IN   phrase   and   the   COUNT   IN   phrase   may   be   specified   only
if   the   DELIMITED  BY   phrase   is   specified.

Cenßral  Rules

1.     All     references    to     identifier-2     and     literal-1     apply     equally     to
identifier-3  and  literal-2,   respectively,   and  all   recursions  thereof .

2.     The   data   itm   referenced  by  identifier-1   represents  the   sending  area.

3.     The   data   item   referenced  by  identifier-4   represents  the   data     receiv-
ing     area.       The     data  item   referenced  by  identifier-5  represents  the
receiving  area   for   delimiters.

4.     Literal-1   or   the  data  item  referenced    by     identifier-2     specifies    a
de 1 i mi te r .

5.   .The   data  item   referenced  by  identifier-6   represents  the   count  of     the
number     of   crüracters  within  the   data   item   referenced  by
isolated  by  the  delimiters  for  the  move  to  the   data

entifier-1
em     referenced

by     identifier-4.       This  vali£  does  not  include  a  count  of  the   delin+
iter  character(s) .

6.     The  data  item   referenced  by  identifier-7  contains  a  value  that     indi-
cates    a     relative     character     position     within     the    area   defined  by
identifier-1.

7.     The  data  item   referenced  by  identifier-8   is   a  counter  which  is   incre-
mented     by     1      for     each     occurrence     of     the   data   item   referenced  by
identifier4  accessed   durirq  the  UNSTRING  operation.

8.     When  a   figurative  constant   is   used  as  the   delimiter,   it  stands   for     a
sirqle  character  nonnuneric  literal.

When   the  ALL   phrase   is   specified,   o"3   occurrence   or   two   or   more     con-
tiguoi5     occurrences  of   literal-1   (figurative  constant  or   not)   or   the
content  of  the  data  item  referenced  by  identifier-2  are  treated  as   if
it     were    only  one  occurrence,   and  one  occurrence  of   literal-1   or   the
data   item   referenced  by   identifier-2   is   nmved   to  the     receiving     data
item  accordirq  to  the   rules  in  general   rule  13d.

9.     When     any     examimtion     encounters     two     contiguous     delimiters,      the
current    receivi"]    area  is  space  filled  if   it   is  described  as  alpha-
betic   or   alphanumeric,   or   zero   filled   if   it   is   described  as   numeric.

10.   Literal-1   or   the  content  of   the  data   item   referenced  by     identifier-2
can  contain  any  character   in  the   conputer's   character  set.

11.   Each   literal-1   or   the   data   item   referenced  by  identifier-2   represents
one   delimiter.     When  a   delimiter   contains  two   or   more   characters,   all
of   the   characters  must  be   present     in     contiguous     positions     of     the
sending     item,      and     in  the  order   given,   to   be   recognized   as  a   delim-
iter.
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12.    When   two   or   nDre   delimiters   are   specified   in   the   DELIMITED   BY   phrase,
an     OR     condition  exists  between  them.      Each   delimiter   is   compared   to
the   sending   field.      1f  a   match  occurs,   the   character(s)   in   the     send-
ing   field   is   considered   to   be   a   single   delimiter.      No  character(s)   in
the   sending   field   can   be   considered  a   part   of   rrore     than     one     delim-
iter.

Each   delimiter   is   applied   to   the   sending   field   in   the   sequence  speci-
fied   in   the   UNSTRING   statenBnt.

13.   When   the   UNSTRING   statement   is   initiated,    the   current   receiving     area
is     the     cbta     item     referenced  by  identifier-4.     Data   is  transferred
from   the   data   item   referenced  by  identifier-1   to   the   data   item   refer-
enced  by   identifier-4  according   to   the   following   rules:

a)      1f   the   P01NTER   phrase   is     specified,      the     string     of     characters
referenced     by     identifier-1   is   examined   beginning   with  the   rela-
tive  character  position  indicated  by  the   content  of  the  data   item
referenced     by   identifier-7.      If   the  P01NTER  phrase   is  not   speci-
fied,   the   striru  of   characters  is     examined     beginning     with     the
leftmost  character  position.

b)      1f   the   DELIMITED  BY   phrase   is   specified,    the   examination  proceeds
left     to  right  until  either  a   delimiter   specified  by  literal-1   or
the   value   of   the   data  item   referenced  by   identifier-2   is     encoun-
tered.          (See   general   rule   11.)    1f   the   DELIMITED   BY   phrase   is   not
specified,   the   number   of   characters  examined   is   equal   to  the   size
of     the     current     receiving     area.        However,      if  the   sign  of  the
receiving   item   is   defined  as   occupying  a   separate  character  posi-
tion,   the   number   of   characters  examined   is  om   less   than  the   size
of   the  current  receiving  area.

1f   the   end  of   the  data  item   referenced  by  identifier-1   is  encoun-
tered     before     the     delimiting     conditicm   is  mt,   the  examination
teminates  with  the   last  character  examined.

c)      The     characters       thuß       examined        (excluding        the        delimiting
character(s),     if     any)   are  treated  as   an   elementary  alphanimeric
data   item,   a"]  are  moved  into  the   current  receiving  area     accord-
ing   to   the   rules   for   the  MOVE   statement   (See   The   MOVE   Statement.)

d)      If     the     DELIMITER     IN     phrase     is     specified,        the        delimiting
character(s)     are  treated  as  an   elmentary  alphanimeric  data   item
and  are  moved   into     the     data     item     referenced     by     identifier-5
accordiru     to     the     rules     for   the   MOVE   statement.       (See   The   MOVE
Statement.)      1f  the   delimiting  condition   is   the  end   of     the     data
item   referenced  by  identifier-1,   then   the   data   item   referenced  by
identifier-5   is  space-filled.

e)      1f   the  COUNT   IN  phrase   is   specified,   a   value   equal   to   the     number
of   character   thus   examined   (excluding   the   delimiter   character(s),
if  any)   is   moved   into  the   area  referenced  by  identifier-6  accord-
ing   to   the   rules   for   an  elementary  move

f )      1f   the   OELIMITED  BY   phrase   is   specified,   the   string   of   characters
is     further     examined     beginning     with  the   first   character   to  the
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right   of   the   delimiter.      1f   the   DELIMITED   BY  phrase   is   not   speci-
fied,   the   strirq  of   characters  is   further   examined  beginning  with
the  character   to  the   right  of  the  last  character  transferred.

g)-   After     data     is     transferred     to     the     data     item     referenced     by
identifier-4,     the  current  receiving  area   is  the   cbta   item   refer-
enced  by  the     next     recurrence     of     identifier-4.        The     behavior
described     in  paragraphs   13b  through   13f   is   repeated  until   either
all  the  characters  are  exhausted   in  the  data  item     referenced     by
identifier-1,   or   until  there  are   no  more  receiving  areas.

14.   The   initialization  of  the  contents  of  the  data  items  associated     with
the     P01NTER     phrase     or   the   TALLYING  phrase   is   the   responsibility   of
the   user.

15.   The   content  of   the  data     item     referenced     by     identifier-7     will     be
incrernented     by     one     for     each     character     examined   in   the   cLata   item
referenced  by   identifier-1.      When   the   execution  of   an   UNSTRING  state-
ment   with  a   P01NTER   phrase   is   completed,   the   content   of   the   data   item
referenced  by  identifier-7  will  contain  a  value  equal   to  the     initial
value     plus  the   number   of   characters  examined   in  the   data   item   refer-
enced  by  identifier-1.

16.   When   the   execution   of   an   UNSTRING   statement  with   a   TALLYING   phrase   is
completed,     the     content     of  the   data   item   referenced  by  identifier-8
contains  a  value   equal   to   its  value  at   the   beginning  of  the  execution
of     the    state"nt     plus    a  value  equal   to  the   number   of   identifier-4
receiving  data  itms  accessed  during  execution  of   the  statement.

17.   Either   of   the   following   situations   causes   an  overflow  condition:

a)      An   UNSTRING   is   initiated,   and  the   value   in   the   data     item     refer-
enced     by  identifier-7   is  less  than  1   or   greater   than  the   size   of
the   data  item   referenced  by  identifier-1.

b)      If ,   during   execution   of     an     UNSTRING     statement,     all     receiving
areas     have     been    acted     upon,     and     the   data   item   referenced  by
identifier-1   contains   characters   that  have  not  been  examined.

18.   When   an   overflow   condition  exists,   the     UNSTRING     operation     is     ter-
minated     and  control   is  transferred   to  the  end   of   the  UNSTRING  state-
ment   or,   if   the   ON     0VERFLOW     phrase     is     specified,      to     imperative-
statement-1.        1f    control     is  transferred  to   imperative-statement-1,
execution  continms  accordi"]  to  the   rules  for  each  statement    speci-
fied     in     imperative-statement-1.      1f  a   procedure   branching   or   condi-
tioml   statement  which  causes  explicit  transfer   of     control     is     exe-
cuted,     control     is  transferred   in  accordance  with  the   rules   for  that
statement;     otherwise,     upon       completion       of       the       execution       of
imperative-statement-1,     control     is    transferred     to     the  end  of  the
UNSTRING   statement.

19.   The   evaluation  of   subscripting   for  the   identifiers   is   as   follows:

a)     Any     subscripting     associated     with     identifier-1,      identifier-7,
identifier-8     is   evaluated   only  once,   immediately  before  any   data
is  transferred   as   the   result   of   the     execution     of     the     UNSTRING
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statement.

b)     Any  subscriptirq  associated  with  identifier-2   or   identifier-3     is
evaluated     only     once,      immediately   before   the   examination   of  the
sendirq  field   for  its  respective  set  of   delimiters.

c)     Any     subscripting    associated     with     identifier-4,      identifier-5,
identifier-6   is   evaluated   immediately  before  the  transfer   of   data
into  the  respective  data  item.

d)     If   identifier-6,   identifier-7  or   identifier-8  are    used     as     sub-
scripts     within     the     UNSTRING  statement,   their   evaluation   occurs
only  once,   at   the   Deginning  of   the   execution  of   the   statement.

20.    The   END-UNSTRING   phrase   delimits   the   scope   of   the   UNSTRING   statement.
(See   Scope   of   Statements.)

21.1f   identifier-1,   identifier-2,     or     identifier-3     occupies     the     same
storage         area         as       identifier-4,       identifier-5,        identifier-6,
identifier-7,   or, identifier-8,   or   if   identifier-4,     identifier-5,     or
identifier-6,     occupies     the     same     storage     area     as   identifier-7   or
identifier-8,   or   if   identifier-7  and    identifier-8     occupy    the     same
storage    area,   the  result  of  the  execution   of  this  statement   is  unde~
fined,   even  if   they  are  defined  by  the   same   data     description     entry.
(See   Overlapping   Operands.)
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USE   _____      _

Function

The  USE   statement  specifies  procedures  for     input-output     error     handling
that    are     in     addition   to  the  standard  procedures   provided  by  the   input-
output   control  system.

6eneral  For"t

EXCEPT10N

USE    AFTER    STANDARD

ERROR

PROCEOURE    0N

{f i l e-nam-1 } .
1 NP UT

0UTPUT

1-0

EXTEND

®

Syntax  Rules

1.      A  USE   statement,   when   present,      must     immediately     follow     a     section
header   in  the   declaratives  portion  of  the  Procedure  Division  and  must
appear  in  a  sentence  by  itself .     The   remainder   of     the     section     must
consist     of     zero,   one,   or  m)re  procedural   paragraphs  that   define  the
procedures  to  be   used.

2.      The   USE   statement   is   never  executed;    it   merely  defines  the   conditions
calling   for   the  execution   of   the  USE   procedures.

3.      Appearance  of   file-name-1   in   a     USE     statement     must     not     cause     the
simultaneous   reqi£st   for  execution   of  nDre   than  one  USE   procedure.

4.      The   words   ERROR   and  EXCEPT10N   are   synorymous   and  may   be      used      inter-
changeably .

5.      The   files  referenced   in   the   USE   statement  need   not  all   have  the     san€
organization   or   access.

6.       The   lNPU.i.,    OUTPUT,1-0   and  EXTEND   phrases   i"y   each   be   specified      only
once   in  the   declarative  portion   of  a   given  Procedure  Division.

6er-ral  Rulö

1.      Declarative  procedures  may  be   included   in   any     C0B0L      source     program
irrespective     of     whether   the  program  contains   or   is   contained  within
another   program.     A  declarative   is   invoked   when   any   of   the   conditions
described     in   the  USE   staternent  which  prefaces   the   declarative   occurs
while  the   program  is   being   executed.

2.      Within  a   declarative,   there  must   De   no   reference   to     any     nondeclara-
tive  procedures.

3.      ProceduremaiTes   associated   with  a   USE   statement  may  be   referenced     in
a   different   declarative   secticm   or   in  a   nondeclarative   procedure  only
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with   a   PERFORM   statement.

4.     When   file-nam-1   is   specified   explicitly,   no   other   USE   statement     for
the   same   condition   applies   to   file-name-1.

5.      The   procedures  associated  with  a   USE   statement  are  executed     as     fol-
lows     upon     the     unsuccessful     execution   of   an   input-output  operation
unless   an   AT   END   or   lNVALID   KEY   phrase   takes   precedence:

a)      1f   file-name-1   is   specified,   the  associated  procedure   is  executed
when   the   condition  described   in   the   USE   statement  occurs.

b)      1f   lNPUT   is   specified,   the  associated   procedure   is   executed     when
the     condition  described   in   the  USE   statement  occurs   for  any   file
open   in   the   input  ")de   or   in   the   process   of   being   opened     in     the
input     mode,      except     those     files     referenced     by   file-name-1   in
another  USE  statement   specifying   the   sam   condition.

c)      1f   OUTPUT   is   specified,   the   associated   procedure   is   executed   when
the     condition   described   in  the  USE  state"3nt  occurs   for   any   file
open   in   the   output  mode   or   in   the   process   of  being   opened   in     the
output     mode,      except     those     files     referenced  by   file-name-1    in
another   USE   statement   specifying   the   sam   condition.

d)      If   1-0   is   specified,   the  associated  procedure     is     executed     when
the     condition  described   in   the   USE   statement  occurs   for  any   file
open   in   the   1-0   mode   or   in   the   process   of   being  opened   in   the   1-0
mode,   except   those  files   referenced  by   file-naiTe-1   in   another   USE
statement   specifying   the   same   condition.

e)      1f   EXTEND   is   specified,   the   associated   procedure   is   executed   when
tHe     condition   described   in  the  USE  staten€nt  occurs   for   any   file
open   in   the   extend  mode   or   in   the   process  of   being   opened   in     the
extend     mode,     except     those     files     referenced  by   file-name-1   in
another   USE   statement  specifying  the   same   condition.

6.     The   procedures   designated  by  the  USE  statemnt  are     executed     by     the
input-output     system  after  completing  the   standard   input-output  error
routine,   or   upom   recognition   of   the   invalid   key   or   at  end     condition,
when      the      lNVALID   KEY   phrase   or   AT   END   phrase,    respectively,    has   not
been   specified   in   the   input-output  statement.

7.      After   execution  of   the   USE  procedure,      control     is     returned     to     the
invoking   routine.

8.     Within   a  USE  procedure,   there  must   not  be   the   execution  of   any  state-
"}nt     that  would   cause   the  execution   of  a   USE   procedure   that  had   pre-
viously  been  invoked  and  had   not  yet   returned   control   to   the   invoking
r out i n e .
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WRITE = -- -=L

Function

The  WRITE   statement   releases  a   logical   record   for     an     output     or     input-
output   file.   1t  can  also  be   used   for   vertical   positioning   of   lines  within
a   logical   page.

6eneral  Foriiat

Format   1 -Sequential  0rganization

WRITE   record-name-1    [FROM   identifier-1]

i den t i fi e r-2

integer-1

ADVANCING m emon ic-name-1
PAGE

END-OF-PAGE
imperative-statement-1

Format  2        -Relative  and   lndexed  Organization

[ENO-WR

WRITE   record-name-1    [FROM   identifier-1]    [WITH   LOCK]

[1NVALID   KEY   imperative-statement-1    [END-WRITE]]

Syntax  Rules

1.      Record-name-1   and  identifier-1   must   not   reference     the     same     storage
area,

2.      Record-name-1   is   the   nam   of   a   logical   record   in   the   File   Section     of
the   Data   Division   and   may   be   qualified.
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Format   1

3.      The   ADVANCING   mnemonic-name-1    phrase   cannot   be   specified   when   writing
a     record     to   a   file   whose   file   descripticm   entry   contains   the  LINAGE
cl ause .

4.      Identifier-2  must   De   the   narre   of   an   integer   data   itgn.

5.      1nteger-1   may   be   positive   or   zero,   but  must   not   be   negative.

6.      When   mnemonic-name-1   is   specified,   the   naiTe      is     associated     with     an
imple"3ntor-name      of      the   form   'LINE      n'.      Mnemonic-name-1    is   defined
in   the   SPECIAL-NAMES   paragraph   of   the   Enviroment   Division.

7.       The   phrases   ADVANCING   PAGE   and   END-OF-PAGE   must   not   both   be   specified
in   a   single   WRITE   stateiTient.

8.      1f   the   END-OF-PAGE   phrase   is   specified,    the      LINAGE      clause     must      be
specified   in  the   file  description  entry  for   the  associated  file.

9.       The   words   END-OFLPAGE   and   EOP   are   equivalent.

10.    1f   the   BEFORE/AFTER   clause   is   specified,   the   file   referenced     by     the
file-nam     associated     with     record-name-1      must   De   assigned   to   TEXT-

.       FILE,    SYSPRINT1,    SYSPRINT2,    SYSPRINT3,    SYSPRINT4,     or   WS-PRINTER.

Fomat  2

11.   The   lNVALID   KEY   phrase   must   be   specified   if   an   applicable      USE      AFTER
STANDARD      EXCEPT10N      procedure      is     not      specified   for   the   associated
file-nam.

General  Rules

1.      The   file  referenced  by  the   file-name     associated     with     record-name~1
must   be   open   in   the  output   or   extend  mode   when   the  WRITE   statement   is
exec uted .

2.      The   logical   record   released  by  the   execution  of   the     WRITE     statement
is     no  longer   available   in  the   record  area   unless   the   file-"ame  asso-
ciated   with   record-name-1    is   specified   in   a   SAME   RECORD   AREA      clause.
1n     this     case,     the     logical   record   is   available   to  the   program  as  a
record   of   other   files  whose  file-nanEs   are  specified   in   the   sa"3   SAME
RECORD    i!`REA   clause.

3.      The   result   of   the   execution  of   a   WRITE   statement  with   the   FROM   phrase
is     equivalent     to     the     execution   of  the   following  statements   in  the
order  specified:

a)     The   statement:

MOVE   identifier-1    T0   record-name-1

according   to   the   rules   specified   for   the   MOVE  statement.
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b)      The   same  WRITE   statemnt   without   the   FROM  phrase.

4.     After  the   execution  of   the  WRITE   statement   is   complete,   the     informa-
tion   in  the  area   referenced  by   identifier-1   is   available,   even  though
the   infomation  in  the  area  referenced  by  record-name-1   is   not  avail-
able   except   as   specified   by   the   SME   RECORD   P`REA   clause.

5.     The  file  position  indicator
WRITE   staterTent.

is   not  affected  by    the     execution    of     a

®

r\

6.      The   execution  of   the  WRITE   statement  causes     the     value     of     the     1-0
status   of  the  file-mme  associated  with  record-name-1   to  be  updated.

7.      The   execution  of   the  WRITE   statement  releases  a   logical   record   to   the
operating  system.

8.      The   END-WRITE   phrase   delimits  the   scope   of   the   WRITE   statement.       (See
Scope   of  State"}nts.)

Fomat  1

9.  .  The  successor   relationship  of  a  sequential  file  is   established  by  the
order   of  executicm   of  WRITE   staten€nts  when   the   file   is   created.     The
relationship   does  not  change   except  when   records   are  added  to  the  end
of  a  file.

10.   When   a   sequential  file  is   open   in   the   extend  mode,   the     execution     of
the  WRITE  state"3nt  will   add  records   to  the  end   of  the   file   as  though
the  file  were  open   in  the  output  mode.      1f   there  are  records     in     the
file,   the  first  record  written  after   the  execution   of  the  OPEN  state-
ment  with  the  EXTEND  phrase  is   the   successor   of   the     last     record     in
the   file.

11.   When   an   attempt   is   nüde   to  write  beyond  the   externally  defined     bourL
daries     of    a     seqimtial   file,   an  exception  condition  exists  and  the
contents  of   the   record  area  are     unaffected.     The     following     actions
take  place:

a)     The  value  of   the   1-0  status     of     the     file-na"3     associated     with
record-name-1   is  set  to  a   val"  indicating  a  boundary  violation.

b)       If   a   USE   AFTER   STANDARD   EXCEPTI0N   declarative      is      explicitly      or
implicitly     specified    for     the  file-mm  associated  with  record-
name-1,   that   declarative  procedure   will  then   be   executed.

c)       1f   a   USE   AFTER   STANDARD   EXCEPT10N   declarative    is      not      explicitly
or       implicitly    specified     for    the     file-nam     associated     with
record-name-1,   the  result   is  undefined.

12.   The  maximum   record   size   for  a  file  is   established     at     the     time     the
file   is   created  and  must  not   subsequently   be   changed.

13.   The   number   of   character   positions  on   a   rnass   storage     device     required
to     store     a     logical   record   in  a   file   may   or   may  not   be   equal   to  the
number   of   character  positions  defined  by  the   logical     description     of
that  record   in   the   program.
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14.    Both   the   ADVANCING   phrase   and   the   END-OF-PAGE   phrase   allow   control   of
the     vertical     positioning     of     each     line     on     a   representation  of  a
printed   page.      1f   the   ADVANCING   phrase   is   not   used,   autcmatic   advanc-
ing      will   be   provided   to   act  as   if   the   user   specified   AFTER   ÄDVANCING
I   LINE.       1f   the   ADVANCING   phrase   is   used,    advancing      is      provided      as
fo 11 ows :

a)      1f   integer-1     or     the     value     of     the     data     item     referenced     by
identifier-2     is  positive,   the   representation   of  the  printed  page
is   advanced   the   number   of   lines  equal   to   that   value.

b)      lf   the   value   of   the   cbta   item   referenced  by   identifier-2   is   nega-
tive,   the   results  are  undefined.

c)      1f   integer-1      or     the     value     of     the     cbta     item     referenced     by
identifier-2     is     zero,   no   repositioning  of   the   representation  of
the   printed  page   is   performed.

d)      If     mnemonic-name-1      is     specified,      the     representation     of     the
printed     page   is   advanced   to  the   lim   indicated  by   the  associated
im pl eme ntor-na me .

e)      1f   the   BEFORE   phrase   is   used,   the   line   is     presented     before     the
representation   of   the  printed  page   is   advanced   according   to   rules
a,    b,    c,    and   d   above.

f)      1f   the  AFTER   phrase   is   used,   the     line     is     presented     after     the
representation   of  the   printed  page   is   advanced   according   to   rules
a,    b,    c,   and  d   above.

g)      1f   PAGE   is   specified   and  the  LINAGE   clause   is     specified     in     the
associated   file   description  entry,   the   record   is  presented  on  the
logical   page   before  or   after   (depending   on   the   phrase     used)     the
device   is   repositioned  to  the   next   logical   page.     The   reposition-
ing   is   to  the   first  line  that  can  be  written  on  the  next     loglcal
page   as   specified   in   the  LINAGE   clause.

h)      1f   PAGE   is   specified   and  the   LINAGE   clause   is`     not     specified     in
the  associated   file  description  entry,   the  record   is  presented  on
the  physical  page  before  or   after   (dependi"]  on   the  phrase     used)
the   device   is   repositioned   to  the   next  physical   page.   The   reposi-
tioni"]   to   the   next  physical   page   is   acccmplished  by  a     new     page
control     character.        1f  physical   page   has   no  meaning   in  conjunc-
tion  with  a   specific   device,   advancing  will  be   provided  to  act  as
if      the      user      had      specified     BEFORE      or   AFTER   (depending   on   the
phrase   used)    ADVANCING   I    LINE.

15.   1f   the   logical  end   of   the     representation     of     the     printed     page     is
reached     duriru     the     execution   of   a   WRITE   statement  with   the   END-OF-
PAGE   phrase,      imperative-statement-1      specified     in     the     END-OF-PAGE
phrase     is     executed.        The     logical     end     is   specified   in   theLINAGE
clause  associated   with   record-name-1.

16.   An   end-of-page   condition  occurs   when   the   execution   of   a     given     WRITE
staterTent     with     the     END-OF-PAGE     phrase     causes   printing   or   spacing
within   the   footirq   area     of     a     page     body.        This     occurs     when     the
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execution     of      such      a     WRITE      statement   causes   the   LINAGE-COUNTER   to
equal   or  exceed  the   value   specified  by  integer-2     or     the     data     item
referenced  by   data-nam-2   of   the  LINAGE   clause   if   specified.      1n   this
case,   the  WRITE  statement   is   executed  and  then   imperative-statement-1
in   the   END-OF-PAGE   phrase   is   executed.

17.   A   page   overflow  condition   occurs   when   the   execution   of   a   given     WRITE
statement     (with     or     without     an   END-OF-PAGE   phrase)   cannot  be   fully
accommodated   within   the   current  page   body.

18.   This   occurs   when   a  WRITE   statement,      if     executed,      would     cause     the
LINAGE-COUNTER   to   exceed   the   value   specified   by   integer-1   or   the   data

'  item   referenced  by   data-name-1   of   the  LINAGE   clause.      1n     this     case,

the     record   is   presented   on  the   logical   page   before   or   after   (depend-
ing  on  the  phrase  used)   the  device  is   repositioned  to  the  first     line
that     can     be     written     on     the   next   logical   page   as   specified   in  the
LINAGE   clause.      1mperative-statement-1    in   the   END-OF-PAGE   clause,      if
specified,   is  executed  after  the  record   is  written  and  the  device  has
been  repositioned.

19.   A  page   overflow   occurs   when   the   execution  of   a   given  WRITE     statement
would   cause  LINAGE-COUNTER   to   simultaneously   exceed   the   value   of   both
integer-2   or   the   data   item   referenced  by  data-nan€-2     of     the     LINAGE
clause     and     integer-1     or  the   cbta   item   referenced  by   data-name-1   of
the   LINAGE   clause.

Fomat  2

20.   Execution  of   a   WRITE   statement  causes  the   contents  of   the   record   area
to     be     released.        The     MOS   file  system  utilizes   the  contents   of  the
record   keys   in   such  a   way  that   subsequent  access  of   the   record  may  be
made   based   upon   any   of   those   specified   record   keys.

21.   For   inckxed   files  the   value   of   the   prime   record   key     must     be     unique
within  the  records   in  the  file.

22.   For   indexed   files  the   data   item   specified  as     the     prime     record     key
must     be    set  by  the   program  to  the   desired   value   prior   to  the  execu-
tion  of   the  WRITE   statement.

23.   1f   an   incbxed   file   is   open   in   the     sequential     access     mode,      records
must     be     released   to   the   MOS   file   system   in   ascending  order   of   prime
record  key  values  according  to  the   collating   sequence     of     the     file.
When     the     file   is   open   in   the  extend  mode,   the   first   record   released
to   the  MOS   file  system   must   have  a  prime   record   key     whose     value     is
greater   than  the  highest  pri"3   record  key   value  existing   in  the   file.

24.   If   an   incbxed   file   is   open   in   the     random     or     dynamic     access     mode,
records     may     be     released     to     the     MOS     file   systcm   in   any   progran+
specified   order.

25.   When   the   ALTERNATE   RECORt)   KEY   clause   is   specified   in   the   file   control
entry   or   file   description  entry   for   an   indexed   file,   the   value   of  the
alternate   record   key   may   be   nonunique   only   if   the      DUPLICATES     phrase
is     specified     for     that   data   item.      1n   this   case   the   MOS   file  system
provides   storage   of   records     such     that     when     records     are     accessed
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sequentially,   the   order  of   retrieval   of   those  records   is   the  order   in
which   they  are   released   to   the   MOS   file   system.

26.   When   a   relative   file   is   opened   in   the   output     mode,      records     may     be
placed   into   the   file  by  one   of   the   following:

a)      1f   the   access  nDde   is   sequential,   the  WRITE     statement     causes     a
record     to     be   released  to  the  ims   file   system.     The   first   record
has   a   relative   record     number     of     one,      and     subsequent     records
released     have     relative   record   numbers   of   2,   3,   4 ,....      1f   the
RELATIVE   KEY   phrase   is   specified     for     the     file-name     associated
with     record-name-1,      the     relative     record     number   of   the   record
beirq   released   is   moved   into  the   relative   key   data     item     by     the
MOS   file   system   during  execution   of   the  WRITE   staterrent   according
to   the   rules   for   the   MOVE   statement.       (See   The   MOVE   Statement.)

b)      1f   the   access   i")de   is   random   or   dynamic,   prior   to     the     execution
of     the     WRITE     statement  the   value   of   the   relative  key   data   item
must   be   initialized  by     the     program     with     the     relative     record
number   to   be   associated  with  the   record   in   the   record   area.     That
record   is   th6n   released   to  the   MOS   file   system     by     execution     of
the   WRITE   statement.

27.   When   a   relative  file  is   open   in   the   extend  mode,    records  are  inserted
into     the   file.     The   first   record  released   to   the   MOS   file   system  has
a   relative  record   number   one  greater  than   the  highest  relative  record
number     existing   in   the   file.      Subseqünt   records   released   to  the   MOS
file  systan   have  consecutively  higher   relative   record   numbers.   1f   the
RELATIVE      KEY     phrase      is   specified   for   the   file-narne   associated   with
record-name-1,      the     relative     record     number     of     the     record     being
released     is     moved     into     the   relative   key   data   item  by  the   Nms   file
system   duri"]   execution  of   the  WRITE   statement  according  to   the   rules
for   the   MOVE  statentnt.      (See  The   rmvE   Statenent.)

28.   When   a   relative   file   is   opened   in   the   1-0  mode   and  the   access  mode   is
random   or   dynamic,   records  are   to  be   inserted   in   the  associated   file.
The   value   of   the   relative   key  data  item  must  be     initialized     by     the
program     with     the     relative     record   number   to   be  associated  with  the
record   in   the   record   area.     Execution   of     the     WRITE     statement     then
causes     the  content   of  the   record  area   to  be   released   to  the  MO.S   file
syst em .

29.   The   invalid  key   condition  exists  under   the   following   circumstances:

a)     When   an   indexed   file   is   open   in   the   sequential   access     mode,      and
the   file  also   is   open   in   the  output   or   extend  mode,   and  the   value
of   the   prime   record  key   is  not  greater     than     the     value     of     the
prime   record   key  of   the   previous   record,   or

b)      When   an   indexed   file   is   open   in   the  output   or   1-0   mode,      and     the
value     of   the   prime   record   key   equals  the   value   of   a   prime  record
key   of  a   record  already  existing   in  the   file,   or

c)     When   an   indexed   file   is   open   in   the   output,   extend,   or   1-0     mode,
and  the   value   of  an  alternate   record  key   for  which   duplicates  are
not  allowed   equals  the   value   of   the   corresponding   data   item   of     a
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record  already  existing  in  the  file,   or

When   an  attempt   is   made   to  write     beyond     the     extermlly-defined
bounüries  of   the  file,   or

When   the   access  mode   is   randcm   or   dynamic,   and  the     relative     key
cbta   item   specifies  a   record  which  already  exists   in  the   file,   or

h

f )     When   the   number   of   significant     digits     in     the     relative     record
number     is     larger     than     the     size   of   the   relative   key   data   item
described  for  the  file.

30.   When   the   invalid  key  condition  is   recognized,   the     execution     of     the
WRITE     staten€nt     is     unsuccessful,   the  content   of   the   record  area   is
unaffected,   and  the   1-0     status     of     the     file-name     associated    with
record-name-1      is     set     to  a   valiß   indicating  the   cause   of  the  condi-
tion.      Execution  of   the  program  proceeds  accordirq  to  the     rules     for
an     invalid   key  condition.      (See   1-0  Status,   and  The   lnvalid  Key  Con-
di tion. )

31.   The   use   of   the   WITH  LOCK  phrase   locks   the   record   in     the     sense     that•    other     system     programs  and  processes   can  read  that  record  but  cannot

write  it.

A  record   is   locked   until   it   is   unlocked  by     the     program    or     process
that  lcx:ked   it   in  one   of   the   following  ways:

a)      By   execution  of   an     UNLOCK     statement     specifying     the     same     key
value;   or

b)      By  execution  of   a   REWRITE   statement  specifying   the   sarre   key   value
that  contains   the  N0  LOCK  phrase;   or

c)      By  execution  of   a   CLOSE   statement   for  the   file;   or

d)     By  termi"]tion.

32.   An  attempt   to   execute   a  WRITE   statement  for  a   record  placed     in     lock
mde     by     another     system     program  or   process  results   in   an  1-0  error
indication  in  the   1-0  status  associated  with  file-name-1.
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6.      SCREEN   t"DLING

Screen  Handlirq  provides  an   extension  to  the   source     language     facilities
for  the  formatting  and  the  handling  of   cbta   on  the  termiml.

scREEN  mNDllN6  IN  THE  DATA  DlvlsloN

®

r\

SCüEN   SECT10N

The.  Screen  Section  is   loated   in   the   Data  Division  of   a     source    program.
The     Screen     Secticm  contains  the  description   of  the   üta   to  be  processed
by  the   Screen  Handlirq  facility.

The   general   fomat   of   the  Screen  Section   is   shown   below:

SCF£EN    SECT10N.

[screert-record-descriptior+entry]   ..  .

SCREEN   RECORD  DESCRIPT10N   STRUCTURE

A  screen  record  description  consists    of     a     set     of     screen     description
entries     which     describe  the   characteristics   of  all   or  a  portion   (a  range
od:t:in:::::p:i::re:Tt.yTh:nsc::::.de:::tE:i:n.:n:::i:t:e5rvT:::n:ik2ac:

entry  consists  of  a   level-number   followed     by     a     series     of     independent
claißes   as   required.     A  screen  record  description   may  have  a   hierarchical
structure  and  therefore  the  clauses  used  within  an   entry  may  vary  consid-
erably,      depending     upon     whether     or     not     it   is   followed  by   subordinate
entries.     The  structure  of   a   screen  record   description  and    the     elements
allowed     in  a   screen   record   description  entry  are   explained   in  Concept   of
Levels;   and  in   The   Screen  Description  Entry.
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THE   SCREEN   DESCRIPTI0N   ENTRY

Function

The  screen  description  entry  describes  a     screen     data     element     (literal
screen  element  entry  and  data-item  screen  element  entry)   or  its  hierarch-
ical   structure   (group  entry).     Screen  data  elements  are  elementary  items.
Each     field     appearing   on  a   screen   is   described  by  a   screen  element.     The
screen  element  specifies  the     field's     positioning    on    the    screen,     the
source    and/or    destination    of    the  data  it  is  to  contain  or  its  literal
value,   and  any  screen  properties     associated     with     it     (bell,     blanking,
blinking,   etc.).     An   input  field   is  defined  by  a  data-item  screen  element
entry   (format   3)   containing  a  T0  phrase   in   its   PICTURE  clause.     An  output
field     is  defined  by  a   literal  screen  element  entry   (format  2)   or  a  data-
item  screen  element  entry   (format  3)   containing  a   FROM  phrase   in   its  PIC-
TURE     clause.   An   input-output  field   is  defined  by  a  data-item  screen  ele-
ment   entry   (format   3)   containing  a   USIN6  phrase   or   FROM  and  T0   phrases   in
its   PICTURE   clause.

6eneral  Format

Fomat   1    (Group   Entry)

1evel-number

6-2 4004294  F

[BLANK    SCREEN]=- r--J
[ BELL ]

[BLINK]

-name-

[B0X   [integer-1]]

[ HIGHL IGHT ]

[REVERSE]

[ UNDE RL INE ]

[LINE   NUMBER    IS    [PLUS]    integer-2]

[AUT O]

u



[SECURE]

[REQUIRED]

[ FULL ]

Format   2

r\

rt

h

1 e ve l -n umb e r

(Literal   Screen   Element   Entry)

c re en-name-

[a"K   WHEN   Z:RO]

[ BELL ]

[ELJH]

[iql  [integer-1]]

[ HI G HL IGHT ]

[ RE VER

[UNDERLl NE]

[±|ALE   NUMBER    'is    [PLUS]    integer-2]

[COLUMN     NUMBER     IS [E±]   integer-3]
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1S  character-string

LEADING

TRAILING

VALUE   IS   literal-1.

SEPARATE    CHARACTER

Format   3   (Data-Item  Screen   Element  Entry)

1evel-number
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[BELL]

[BLINK]
____

[B0X   [integer-1]]

[HIGHLIGHT]

[REVERSE]

[ UNDERLINE ]

[LINE   NUMBER   IS   [PLUS]   integer-2]

[COLUMN   NUMBER   IS    [PLUS]   integer-3]

PICTURE
IS  character-string

USING  identifier-1

EiMt
identifier-2

1iteral-1

T0  identifier-3

LEADING

TRAILING
SEPARATE   CHARACTER
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[BLANK    WHEN    ZERO]

JUSTIFIED

[AUTO]

[SECURE]

[REQUIRED]

[FULL]

[HEBREW]  .

Syntax  Rules

1.      Level-number   may  be   any   number   from   01   through  49.

2.     Screen-name-1   or  FILLER  clause,   if  specified,   must   immediately  follow
the  level-number.     The  remaining  clauses  may  be  written   in  any  order.

3.      The  PICTURE   clause   is   required   for   each   elementary   item.

Ceneral  Rules

1.      If  the   SECURE  clause   is   specified   in   format  1,     it     applies     to     each
input  and  input-output  field  in  the  group.

2.      If   AUTO,    REQUIRED,   FULL   or   HEBREW   clause   is   specified   in   format   1,   it
applies  to  each   input  and  input-output  field  in  the  group.

3.     If  t.he  BLINK  clause   is  specified   in  format     1,     it     applies     to     each
input-output  and  output  item  in  the  group.

4.      1f   the   BELL,    HIGHLIGHT,    UNDERLINE,    or   REVERSE   clause   is   specified      in
format  1,   it  applies  to  each  elementary  item  in  the  group.

5.     An  entry  containing  the  LINE  clause  without  the  PLUS  phrase  specified
must     not     be     subordinate     to     an  entry  which  contains  a  LINE  clause
without  the   PLUS   phrase.

6.      LINE  and   COLUMN   clauses  may  not  be   specified   within   a     screen     record
description  entry  in  such  a  way  that  fields  overlap  on  the  screen.
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_-_T-T-
AUT0 clause  __  -

Function

The  AUT0  clause  causes  the  cursor  to  be  automatically  moved  to     the     next
field    when,     in    ACCEPT     context,     the     last     character    of  the  inputor
input-output  field  whose  definition  contains  this  clause  is  entered.

General  Formt

AUTO

®

n

r\

Syntax  Rules

1.     The  AUT0  clause  may  not  be  specified     in     a     literal     screen     element
entry.

6eneral  Rules

1.     1f  the  AUT0  clause   is  specified  at  group  level,   it    applies     to    each
input  and  input-output  item  in  that  group.

2.     The  AUT0   clause   is  significant   in  ACCEPT  context.   This     includes     the
execution     of     the     ACCEPT  statement;   the  ACCEPTing  of  an   input  field
during  the  execution  of  the  EDIT  statement  for  a  group;   and     in     cer-
tain     situations     the  EDITing  of  an  input-output  field.   (See  the  EDIT
statement ) .

3.     The  AUT0  clause   is   ignored  for  an  elementary  output  field.

4.     lf  there  is  only  one  field  to  be  input,   or  if  the  field  is    the    last
one   in  a   group,   the  ACCEPT  statement   is   complete.

4004294   F                 C0B0L    LANGUAGE    REFERENCE   MANUAL AUTO-1



_______-
--               _     BELL   clause

Function

The   BELL   clause   causes   the  work  station  audio  tone  to  sound.

6eneral  ForDat

BELL

Syntax  Rules

1.     The  BELL   clause  may  be  specified   in  any  screen  description  entry.

6eneral  Rules

1.     The  use  of  this  clause   results   in  the  audio  tone     sounding     when     the
screen     data   element  in  which  it   is  specified  is  processed  during  the
execution   of   an   ACCEPT,   a   DISPLAY   or   an   EDIT     statement.        The     audio
tone  sounds  at  the  start  of  the  display  of  the  element.

2.     If  the  BELL  clause  is  specified  at  group  level,   it    applies     to     each
elementary   item  in  that  group.
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BLANK  clause

Function

The  BLANK  clause   clears  all   or  a  portion  of     a     screen     line     before     the
accept    or     display    of    a  screen  data  element  or  clears  the  whole  screen
before  the  display  of  a  screen  data  element.

Ceneral  Forut

BLANK

r\

Syntax  Rules

1.     The  BLANK  SCREEN   clause  may  be  specified   in     any     screen     description
entry.

2.   .The   BLANK  LINE   clause  may  be  specified  only  for  an  elementary     screen
item.

Cerieral  Rules

1.     When   BLANK  SCREEN   is   specified,      blanking     begins     at     the     line     and
column     coordinates     specified     for    the  screen  data  element  in  whose
description  it  is  included  and    continues    through    the    end    of    the
screen.       After    the  screen  is  cleared,   the  cursor  remains  positioned
at  the  coordinates  at  which  the  group  or  elementary  item  begins.

2.     When   BLANK  LINE   is   specified,   blanking  begins   at  the   line   and     column
coordinates     specified    for  the  screen  data  element  in  whose  descrip-
tion  it  is  included  and  continues  through  the  end  of  the  line.

3.     Blanking,   whether  of  the  screen  or  of  a  line  or  portion    thereof ,     is
always    performed    before    the  actual  accept,   display,   or  edit  of  the
field  takes  place.

4.     If  the  BLANK  clause   is  not  specified,   only  the    particular     character
positions     corresponding  to  the  screen  data  element  are  modified  when
the  element  is  displayed.   The  rest  of  the  screen  content  remains    the
Same.
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BLANK  WIJEN   ZER0  clause

Function

The   BLANK  WHEN   ZER0   clause   displays   blanks   (space     characters)      when     the
value  of  a  data   item  is  zero.

6eneral  Fomat

BLANK   WHEN    ZERO

Syntax  Rules

1.      The   BLANK  WHEN   ZER0   clause   can   be   specified   only     for     an     elementary
item  whose   PICTURE   is   specified  as   numeric   or   numeric   edited   (see   The
PICTURE   Clause).

6eneral  Rules

1.      The   BLANK  WHEN   ZER0   clause   is   ignored   for   an   elementary   input   field.

2.     During  the  execution  of  a   DISPLAY   statement  for  an   element  containing
the     BLANK     WHEN     ZER0     clause,      if   the   value   of   the   element   is   zero,
spaces  are   displayed  on  the   screen.

3.     During  the  execution  of  an  EDIT  statement  for  an     element     containing
the     BLANK     WHEN   ZER0   clause,   if  the   modified   value   of  the   element   is
zero,   spaces  are  displayed  on  the  screen.

4.      When   the   BLANK   WHEN   ZER0   clause   is   specified     for     an     element     whose
PICTURE     clause   is   numeric,   the  category  of  the  element  is  considered
to  be   numeric   edited.
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BLINK  clause

Function

The  BLINK  clause   blinks  an  output     item     when     it     is     displayed     on     the
screen.

6eneral  For"t

BLINK

Syntax  Rules

1.     The  BLINK  clause  may  be  specified   in  any  screen  description  entry.

6eneral  Rules

1.     1f  the  BLINK  clause   is  specified  at  group  level,   it  applies     to     each
input-output  and  output  item  in  that  group.

2.     The   BLINK  clause   is   ignored  for  an  elementary  input  field.
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}                        B0X  clause

Function

The  B0X  clause  displays  a   box  around  the   item  or     group     which     specifies
the  clause.

General  Formt

B0X   [integer-1]

Syntax  Rules

1.     The  B0X  clause  may  be  specified   in  any  screen  description  entry.

2.     1nteger-1,   if  present,   may  be   zero.

3.     1nteger-1,   if  present,   cannot  be  greater  than  79.

6eneral  Rules

1.     If  the  B0X  clause   is  specified  at  elementary  level,   a     box     is     drawn
around  the  field.

2.      1f  the   B0X  clause   is   specified  at  group   level,   a  box   is   drawn     around
the     group.     The     coordinates  are  chosen  using  the   lowest  and  highest
line   numbers  and  the   lowest  column     number     and     the     highest     ending
column   number   of  all   the   fields   in  the   group.

3.     1f  integer-1   is   not  specified,   zero   is  assumed.

4.     1nteger-1   or   its  default  represents  the  size    of    the    boundary    sur-
rounding     the     item  or  group.   If  it   is  zero,   the  box  is  drawn   immedi-
ately.   Otherwise,   each  unit   represents  a  boundary  of  one     column     and
one     line.     That     is,   integer-1   or  its  default  is  subtracted  from  the
first  column  and   line   number  of  the  box  and  added  to  the   last     column
and     line  number  to  determine  the  actual   coordinates  used  to  draw  the
box®

5.     If  the  coordinates  thus  calculated  lie  outside  the  screen  boiindary  is
used.
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CO"clause±
F"tion
The  COLUMN   clause   specifies  the   horizontal   screen   coordimte   for  a   screen
dta  element.

Gemral  Formt

COLUMN    NUMBER    IS    [E±±LS]    integer-1

®

®

Syntax  Rules

1.      1nteger-1   must   be   in   the   range   1   to   80   inclusive.

2.      The   COLUMN   clause   can   be   specified  only   for   an   elementary   item.

Gemral  Rules

1.      The   COLUMN   clause,    in   conjunction   with   the   LINE      clause,      establishes
the     starting     coordinates     for     a     screen     cbta   element.      The   COLUMN
clause   specifies  the   horizontal   coordinate.

2.      The   COLUMN   clause   without   the      PLUS     phrase      specifies      the      absolute
screen     column     position  of   the   leftmost  character   of   the   screen  data
e 1 e rre n t .

3.      The   COLUMN   clause   with   the   PLUS      phrase      specifies     a      screen      column
number     relative     to     the   rightmost  column   of   the   last   defined   screen
data  element.

4.      1f   the   COLUMN   clause   is   not   specified:

a)      1f  a  LINE   clause   is   specified,   and   no   previous   screen     data     ele-
ment   has   been   defined   for   that   line,    COLUMN   1    is   assumed.

b)      1f   no  LINE   clause   is   specified,   but  a   previous   screen     data     ele-
ment   has   been   defined,    COLUMN   PLUS   1    is   assumed.

c)      1f   no  LINE   clause   is   specified   and   no   previous   screen     data     ele-
ment   has   been   defined,    COLUMN   1    of   LINE   1    is   assurned.

5.      The   implicit   or   explicit   value   of   integer-1,   whether   as     an     absolute
or     relative  column   position,   must  be   such  that   the   rightmost  charac-
ter   position   of   the   element   is  not     outside     the     number     of     columns
available  on   the   line  on   which  that   element  appears.
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The   FULL   clause
be     filled     by
entered .

6"ral Forut
FULl_

specifies   that,   in  ACCEPT  context,   the   entire   field     must
characters     by     the     user,     or     that   no  characters   may  be

Syntax  F{ules

1.      The   FULL   clause   r"]y  not   be   specified     in     a     literal     screen     element
entry.

2.      1f  the  FULI.   clause   is   specified   in   a   data-item  screen   element     entry,
the   JUSTIFIED   clause   may   not   be   specified.

General  Rules

1.      1f  the   FULL   clause   is   specified   at   group   level,   it     applies     to     each
inpft   and  input-output  field   in  that  group.

2.      The   FULL   clause   is   significant   in   ACCEPT   context.   This     includes     the
execution     of     the     ACCEPT   statement;   the   ACCEPTing   of   an   input   f ield
during  the  execution   of   the   EDIT  statement   for   a  group;   and     in     cer-
tain     situations     the   EDITing   of   an   input-output  field.    (See  the   EDIT
statement ) .

3.     The  Ful_L   clause   requires   that   the   user   must   enter     the     entire     field
before   processing   continues.   Llo`./ever,    if   only  the   ENTER   key   is   typed,
the  field   is   bypassed.

4.      The   specification   of   the   FULL   and   REQUIRED   clauses   together     requires
that  the  user  must  always  entirely  fill  the  f ield.

5.     The   FULL   clause   is   ignored   for   an   elementary  output   field.
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C0llMl  clause               -

Fmtion

The  COLUMN   clause   specifies  the   horizontal   screen   coordimte  for  a   screen
data  ele"3nt.

6e"al Fornst
COLUMN   NUMBER   IS    [!2±JLS]    inteqer-1

Syntax  Rulc5

1.      lnteger-1   must  be   in   the   range   1   to  80   inclusive.

2.      The   COLUMN   clause   can   be   specified  only   for   an   elementary   item.

6e"Eral Rul6

1.    .The   COLUMN   clause,    in   conjunction  with   the   LINE     clause,      establishes
the     starting     coordi"3tes     for     a     screen     üta   element.     The  COLUMN
clause  specifies  the  horizontal  coordimte.

2.      The  COLUMN   clause   withut  the     PLUS     phrase     specifies     the     absolute
screen    column     position  of  the   leftmost  character  of  the  screen  data
e1errent.

3.      The   COLUMN   clause   with   the   PLUS     phrase     specifies     a     screen     column
number     relative     to    the   rightmost  colum   of  the   last   defined  screen
data  element.

4.      1f   the   COLUMN   clause   is   not  specified:

a)      1f  a  LINE   clause   is   specified,   and   no  previous   screen     data     ele-
ment  has   been  defined   for   that   line,   COLUMN   1   is   assumed.

b)      1f   no  LINE   clause   is   specified,   but  a   previous   screen     data     ele-
ment   has   been   defined,    COLUMN   PLUS   1    is   assumed.

c)      If   no  LINE   clause   is   specified  and   no  previous   screen     data     ele-
ment  has   been  defined,   COLul"   1   of   LINE   1    is   assui`ned.

5.     The   implicit   or  explicit   value   of   integer-1,   whether   as     an     absolute
or     relative  column  position,   must  be   such  that   the   rightmost  charac-
ter  position  of  the  ele"3nt   is  not     outside     the     number     of     columns
available  on  the   line  on  which  that   element  appears.
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FULL  clause

Function

The  FULL   clause   specifies  that,   in  ACCEPT  context,   the  entire   field     must
be     filled     by     characters     by    the     user,     or     that  no  characters  may  be
entered.

6eneral  Formt

FULL

Syntax  Rules

1.     The  FULL   clause  may  not  be  specified     in     a     literal     screen     element
entry.

6eneral  Rules

1.     If  the  FULL   clause   is  specified  at  group   level,   it     applies     to     each
input  and   input-output  field  in  that  group.

2.     The  FULL   clause   is   significant   in  ACCEPT  context.   This     includes     the
execution     of     the     ACCEPT   statement;   the  ACCEPTing  of  an   input   field
during  the  execution  of  the  EDIT  statement  for  a  group;   and     in     cer-
tain     situations     the  EDITing  of  an   input-output  field.   (See  the  EDIT
statement ) .

3.     The  FULL  clause   requires  that  the  user  must  enter     the     entire     field
before  processing  continues.   However,   if   only  the  ENTER  key   is  typed,
the  field  is  bypassed.

4.      The   specification   of  the   FULL   and   REQUIRED   clauses   together     requires
that  the  user  must  always  entirely  fill  the  input  field.

5.     The   FULL   clause   is   ignored   for  an  elementary  output  field.
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lEB"  cl®Lß®

Function

The  HEBREW  clause  specifies  that  the  user  must  enter  the  field  from  right
to  left  rather  than  from  left  to  right.

General  For"t

HEBREW

Syntax  Rules

1.     The  HEBREW  clause  may  not  be  specified   in  a     literal     screen     element
entry.

Ceneral  Rules

1.     If  the  HEBREW  clause   is  specified  at  group  level,   it  applies  to    each
input  and  input-output  field  in  that  group.

2.     The   HEBREW  clause   is   ignored  for  an  elementary  output  field.
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HIG1116HT  clause

Fumtion

The   HIGHLIGHT   clause   specifies  that   the     input     or     output     field     is     to
appear   on   the   screen  with  the  highest   intensity.

GemFal  Format

HIGHLIGHT

Syntax  Rules

1.      The   HIGHLIGHT   clause   ruy     be     specified      in     any     screen     description
entry.

6erwal  Rules

1.      1f   the   HIGHLIGHT   clause   is   specified   at   group   level,      it     applies     to
each  ele"}ntary  item   in  that  group.
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JUSTIFIED   clause   ____       --

Fu_tim
The  JUSTIFIED  clause   specifies   non-standard   positioning  of   data   within     a
screen  data   element.

6eneral  Formt

JUSTIFIED

®

®

r\

Symax  Rules

1.      The  JUSTIFIED   clause   can   be   specified   only   for   an   elementary   item.

2.      The   JUSTIFIED   clause   may  not  be   specified   for  a   screen     data     element
described  as   numeric,   numeric   edited,   or   alphanumeric   edited   or   for   a
screen   data   element   described  as   FULL.

3.      JUSTIFIED   and   JUST   are   equivalent   and   can   be   used   interchangeably.

General  Rules

1.      When   the  JUSTIFIED   clause   is   specified     for     a     screen     data     element
being  accepted,   data   are   aligned   in  the   screen  data   element  beginning
with  its   rightmost   character  position  and  the   leftmost  characters  not
occupied     by     transmitted     data     are     space  filled.     Thus  data   can  be
entered   left-jiistified   for  ease     of     the     user    and    will     be     right-
justified     in     the     screen     data   element  before  the  move   to  the  T0   or
USING   field.

2.     When   the  JUSTIFIED   clause   is   specified     for     a     screen     data     element
being   displayed:

a)      If  the  sending  data   item  is   larger  than   the  screen   data     element,
data     are  aligned  beginning  with  the   rightmost  character  position
of  the  screen  data   element  and  the  leftmost   characters   in     excess
of  the   capacity  of  the   screen  data   element  are  truncated.

b)     If  the  screen   data   element   is   larger   than   the   sending  data     item,
the    leftmost    character  positions   of  the   screen  data   element  not
occupied   by  transmitted   data   are   space-filled.

3.     When  this   clause   is   not  used  data  are     justified     to     the     left     when
transferred   to  the  screen  data   element.
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LEVEL  N"BER  descriptim

Fur"tion

The   level-number   indicates  the   position     of     a     screen     itm     within     the
hierarchical   structure   of  a   logical   record.

6ereral  Foimat

level-number

Syntax  Rules

1.      A   level-number   in   the   range   01   through  49   is   required     as     the     first
element   in  a   screen   description  entry.

Gernral  Rules

1.      The   first  entry   in   each   screen  record   description  must   have     a     level
number      01.      Level   numbers   02   through   49  are   used   in   the   entries   that
describe   the   elements  subordirtate  to   the  01   entry   (if     the     01      is     a
group   itgn).

2.      1n   effect,   the  01   level   item   identifies  the   beginning   of  a   'complete'
ot    a   'partial'    screen.      Thus,   beginning   with   the   01   level   and   includ-
ing   any   subordinate  level   numbers,   the   description  must   be   such     that
the     entire  element   can   appear   on   the   screen   at  one   time   (taking   into
account  the  positioning  of   each  el"entary     itm     within     the     screen
data   element   as   defined   by   the   LINE   and   COLUMN   clauses).
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LINE  clause

FLmtion

The  LINE  clause   specifies   the  vertical   screen     coordinate     for     a     screen
data   element.

General  Formt

LINE   NUMBER   IS    [PLUS]    integer-1

n

n

®

Syntax  Rules

1.      Integer-1   must   be   in   the   range  1   to   24   inclusive.

2.     Within  a  given   screen   record   description   entry,   an     entry    that     con-
tains   a  LINE  clause  without   the  PLUS   phrase  my  not  be   subordinate  to
an  entry  that  contains  a  LINE   clause.

6ermral  Rules

1.      The   LINE   clause,    in   conjunction   with   the   COLUMN     clause,      establishes
the     starting  coordinates   for  a   screen  data   element.     The  LINE   clause
specifies  the  vertical   coordinate.

2.     The   LINE   clause   without   the   PLUS   phrase   specifies   the   absolute   screen
line  position  of  the  screen   data   element.

3.      The   LINE   clause   with   the   PLUS   phrase   specifies   a   screen   column   number
relative  to  the  line   containing  the  last   defined  screen  data   element.
Integer-1   must  be  such  that  the   line  occupied  by     the     element     being
described   is   not   outside   the  available  number   of   lines   on  the  screen.

4.      If  the  LINE   clause   is   omitted:

a)      If   no   previous   screen   data   element   has   been   defined,     LINE     1     of
the   screen   is  assumed.

b)     1f  a  previous  screen  data   element  has  been  defined,   the     line     of
that  previous  element   is  assumed.

5.     The   implicit   or   explicit   value  of  integer-1,   whether  as     an     absolute
or     relative     line     number,     must  be   such  that  the   line   number  of  the
element   is   not  outside   the  number  of  lines  available  on  the  screen.
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PICTURE  clause

Function

The  PICTURE   clause   describes     the     general     characteristics     and     editing
requirements     of     an     elementary     screen  data   element.   1t   is  also  used  to
specify  the  data   item  whose  contents  are  to  be  displayed  when     this     ele-
ment     appears     on     the     screen  and  the  data   item  in  which  the  contents  of
this  element  are   to  be  stored  when  it   is  accepted  or  modified.

6eneral  Format

Format  1           (Literal   Screen   Element   Entry)

PICTURE
1S  character-string

Format   2           (Data-1tem   Screen   Element   Entry)

USING   identifier-1

1S  character-string
PICTURE

FR3..,,i
identifier-2

literal-1

T0  identif ier-3

Syntax  Rules

1.      In   format   1    (and   format   2   without   the   optional   phrases),   the     PICTURE
clause     in     Screen     Handling   is   the   same   as   the  PICTURE   clause   in  the
DATA  DIVISI0N.     Thus  the     specifications     for     this     portion     of     the
clause     (i.e.,     syntax    and    general     rules  for  character-string)   are
located   in   the   PICTURE   Clause   in   the   Data   Division  chapter.

Note  that  a   screen   item  described  with  a  picture  containing  a   'V'     or
'P's     is     accepted     and     displayed     without     scaling     and     without     a
decimal-point.     There  are  no  character     positions     allocated     on     the
screen  for  these  characters.

2.     1f  the  character   'S'   appears   in  the  character-string,   the  SIGN  clause
must  be  present.

3.      1f   the   USING   or   FROM   phrase   is   specified,   the   SECURE   clause     may     not
be  present.

4.      1f   the   USING/FROM/T0   phrases   are   not   present,   the   VALUE     clause     must
be  present.

PICTURE-1 4004294   F

u

u

u



n

5.      If  the   USING/FROM/T0  phrases   are   specified,   the  VALUE  clause  may     not
be  present.

6.     1dentifier-1,   identifier-2  and  identifier-3  may  not  be  defined  in  the
Report  or  Screen  Section.

6eneral  Rules

Format  2   only

1.      The   USIN6,   FROM   and   T0   phrases   have     meaning     only     when     the     screen
element's     name     or  a  screen-name  in  its  hierarchy  is  specified  in  an
ACCEPT,   a   DISPLAY,   or   an   EDIT   statement.

2.     When  data   is  to  be  transferred  to  the  screen  from  one  data   item,   pos-
sibly    edited,   and  stored  in  a  different  data   item,   both  the  FROM  and
the  T0  phrases  must  be  used  in  the  PICTURE  clause  of  the  screen     data
element.

3.     When  data  is  to  be  transferred  to  the  screen,   possibly  modified,     and
.stored     in  the   same  data   item   (as  when   reading,   modifying  and  rewrit-
ing  records  of  a   file),   the  USING  phrase  must  be  used   in  the     PICTURE
clause  of  the  screen  data  element.

4.     Storage  locations   (identifier-1,   identifier-2,   identifier-3)  need  not
be     the     same     length     as  the  screen  data  element.     Transfers  between
storage  locations  and  the  screen  data  element  are  made  in    accordance
with     normal     C0B0L     MOVE   statement   rules   (see  The  MOVE   Statement)   as
follows:

a)     1dentifier-1,   identifier-2  or  literal-1   must  be  defined  such  that
a    MOVE  statement  from  identifier-1,   identifier-2  or  literal-1   to
an  item  specified  with  a  PICTURE  of  character-string  is  legal.   In
addition,       if      identifier-1       or     identifier-2    is    defined    as
alphanumeric  edited,   the  screen  data  element  may  not  be    modified
by  the  execution  of  an  EDIT  statement,   only  accepted.

b)     Identifier-1   or   identifier-3  must  be  defined     such     that     a     MOVE
statement     from     an     item     specif ied  with  a  PICTURE  of  character-
string  to  identifier-1   or  identifier-3  is  legal  with    one    excep-
tion:     if  the  screen  element  is  defined  to  be  numeric  edited,   the
rules  used  are  those     of    a     numeric     integer/noninteger    sending
operand  rather  than  numeric  edited.   Thus,   if  the  screen  data  ele-
ment  is  numeric  edited,   neither  identifier-1   nor  identifier-2  may
be  numeric  edited.   However,   identifier-3  may  be  numeric  edited.

5.      When   the   FROM   phrase   is   specified:

a)     On     DISPLAY     statement     execution,     data     are     transferred       from
identifier-2    or  literal-1,   after  being  edited  in  accordance  with
character-string,   and    displayed     on     the     screen.       The    display
begins  at  the  screen  position  defined  either  implicitly  or  expli-
citly   by   the   LINE   and   COLUMN   clauses.

b)     The   FROM  phrase   has   no  meaning   in   execution  of  an     ACCEPT     state-
ment .
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c)     During   EDIT   statement  execution   for  a   group,   an  elementary  screen
item     def ined     with     only     the   FROM  phrase   is   displayed  as   in   the
execution   of  a   DISPLAY   statement.   Otherwise,      literal-1      or     data
from     identifier-2    are    transferred  after  being  edited  in  accor-
dance,   with  character-string  and  the  special     modifications     (see
the     EDIT     statement),     and     displayed   on  the  screen.   The  display
begins  at  the  screen  position  defined  either  implicitly  or  expli-
citly   by   the   LINE   and   COLUMN   clauses.

6.     When   the   T0   phrase   is   specified:

a)     On  ACCEPT  statement  execution,   the  data   introduced  for  the  screen
data    element    are  transferred  to  identifier-3  after  being  edited
in  accordance     to     the     PICTURE     character-string     specified     for
identifier-3.        If    the  screen  data   element   is  defined  as  numeric
edited,   the  data  introduced  is    converted    to    trailing    separate
sign     format    with  the  decimal  point,   if  present,   used  for  align-
ment  removed  before  the  transfer  to   identifier-3.     1f  the    screen
data     element     is  defined  as  alphanumeric  edited,   the  data   intro-
duced  is  treated  as  alphanumeric  without     conversion     before     the
transfer  to  identifier-3.

b)     The  T0   phrase   has   no  meaning   in   execution   of  a   DISPLAY  statement.
If  the  FROM  phrase   is  not  specified  for  the  same  screen  data   ele-
ment,   spaces   are   displayed   (see  The   DISPLAY   Statement).

c)     On  EDIT  statement  execution,   after  the  display  according     to     the
FROM     phrase     as   described   in   rule   5a,   the   changes   introduced   for
the  screen  data   element     are  applied  and  the     modified     data     are
transferred    to    identifier-3  after  being  edited  in  accordance  to
the  PICTURE  character-string  specified  for  identifier-3.     If    the
screen     data     element     is  defined  as   numeric  edited,   the  modified
data   is  converted  to    trailing    separate    sign    format    with    the
decimal     point,   if  present,   used  for  alignment  and  any  commas  and
other  simple  insertion  characters   removed  before  the  transfer    to
identifier-3.         If       the    screen    data     element    is    defined    as
alphanumeric     edited,     the     modified       data       is       converted       to
alphanumeric     by     removing  any  simple   insertion  characters  before
the  transfer  to  identifier-3.

7.      The   USING   clause   is   equivalent   to   a   FROM   and   T0   clause   with   a     common
identifier.     When  the  USING  phrase   is   specified:

a)     On     DISPLAY     statement     execution,     data     are     transferred       from
identifier-1   as  described  in  rule  5a.

b)     On  ACCEPT  statement  execution,   the   data   introduced  for   the  screen
data  element  are  transferred  to  identif ier-1   as  described  in  rule
6a.

c)     On  EDIT  statement  execution,     data     are     first     transferred     from
identifier-1,     as     described  in  5c.   Then  the  behavior  for  editing
and  transfer  to  identifier-1   is  as  described  in  rule  6c.
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REQUIRED   clatise   --                ___

Function

The   REQUIRED   clause   specifies   that,   in     ACCEPT     context,      the     user     must
enter  at  least  one  character  in  the  input  or  input-output  field.

6eneral  Formt

REQUIRED

Syntax  Rules

1.     The  REQUIRED  clause  may  not  be  specified   in  a   literal   screen     element
entry.

Ceneral  Rules

1.     1f  the  REQUIRED  clause   is  specified  at  group     level,     it     applies     to
each  input  and  input-output  field  in  that  group.

2.     The   REQUIRED   clause   is   significant   in   ACCEPT  context.     This     includes
the     execution     of     the     ACCEPT     statement;   the  ACCEPTing  of  an   input
field  during  the  execution  of  the  EDIT  statement  for  a  group;   and     in
certain     situations    the     EDITing     of  an  input-output  field.   (See  the
EDIT   statement).

3.     The   specification   of  the   FULL   and   REQUIRED   clauses   together     requires
that  the  input  field  must  always  be  filled  entirely  by  the  user.

4.     The   REQUIRED   clause   is   ignored   for   an   elementary  output   field.
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REVERSE   clause

Ftmction

The  REVERSE   clause   specifies  that   the   data   is   represented   as   black     char-
acters   on   a   white   background.

6erwal Formt

REVERSE

Syntax  Rules

1.      The   REVERSE   clause   may  be   specified   in   any   screen   description   entry.

6emral  Rules

1.      If   the   REVERSE   clause   is   specified   at   group   level,   it   applies   to   each
ele"}ntary  item   in.  that  group.
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SCREENAIAtE  0R  FILIER  clause  _ _                 ---

FtJrBtion

A  screer+name   specifies  the   "ne   of   the   screen  item  being  described.     The
key     word  FILLER   may   be   ued   to   specify  a   screen   item  which   is  not   refer-
enced.

6e-l Form

c reer+name-
1LLER

h
Syntax  Rules

1.      Screer+name-1   or   the   key   word  FILLER,    if   either   is   specified,   must   be
the     first  word   following  the  level-number   in  each   screen   description
entry.

Cemral  Rules

1.     1f  this   clause   is   cmitted,   the  screen  itan  being  described   is  treated
as   though  FILLER   had   been   specified.

2.      The   key   word  FILLER   may   be   used   to   name   a   screen   item.      Under   no   cir-
cumstances   can  a   FILLER   item   be   referred   to  explicitly.
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SECURE   clause

Function

The   SECURE  clause   causes   the   cursor   not   to  be  moved  when  the   input     field
to  which   it  applies   is   entered  and  no  characters  are  displayed.

6eneral  Formt

SECURE
_  _     ___ _

Syntax  Rules

1.      The   SECURE   clause   may  not   be   specified   in   a     literal     screen     element
entry.

2.     The  SECURE  clause  may  not   be   specified   in   a   screen   element   entry  con-
taining   a   PICTURE   clause   with   the   USING   or   FROM   phrase.

6eneral  Rules

1.      1f  the  SECURE  clause   is   specified  at  group   level,   it  applies  to     each
input  item   in  that  group.

2.     When  the   SECURE  clause   is   used,   characters   introduced   for     the     input
field  do  not  appear  on  the  screen.
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S16N  clause

Function

The  SIGN  clause   specifies   the  position  and  the  mode   of   representation     of
the    operational     sign    when  it  is  necessary  to  describe  these  properties
explicitly.

6eneral  Forut

LEADING

TRAILIN6
[SIGN   IS]

®

®

®

SEPARATE    CHARACTER

Syntax  Rules

1.     The   SIGN  clause   may  be   specified   only   for   a   numeric   data     description
entry  whose   PICTURE  contains   the   character   'S',   the   SIGNE   clause  must
be  specified.

2.     When   the  SIGN   clause   is   included   in   a   screen   description     entry,     the
SEPARATE   CHARACTER   phrase   must   be   specified.

3.     If  the  PICTURE  clause   in  the   screen   description     entry     contains     the
character      'S',   the   SIGN   clause  must  be   specifies.

6eneral  Rules

1.     The  optional   SIGN  clause,   if  present,   specifies  the  position  and     the
mode    of     representation  of  the  operational  sign  for  the  numeric  data
description   entry  to  which  it  applies.   The  SIGN  clause     applies     only
to     numeric   data   description  entries  whose  PICTURE  contains  the  char-
acter   'S';   the   'S'   indicates  the  presence  of,     but     not     necessarily,
the  position  of  the  operational   sign.

2.     Since   a  SIGN   clause   in  a   screen   description  entry    must     specify     the
SEPARATE   CHARACTER   phrase,    then:

a)     The  operational   sign  will   be     presumed     to     be     the     leading     (or
trailing)   character  position  of  the  elementary  numeric  data   item;
this  character  position  is  not  a  digit  position.

b)     The   letter   'S'   in  a  PICTURE  character-string  is  counted  in   deter-
mining    the    size    of    the  item   (in  terms   of  standard  data   formt
characters) .

c)     The  operational   signs  for  positive  and  negative  are  the    standard
data  format  characters   '+'   and   '-',   respectively.

3.     Every  numeric   data   description   entry  whose  PICTURE  contains   the  char-
acter     'S'     is  a  signed  numeric  data   description  entry.   If  conversion
is   necessary  for     purposes     of     assignment,     conversion     takes     place
automatically.
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UllDERLINE  clause

Function

The  UNDERLINE  clause  specifies  that  each  character  of  the  field  is  under-
lined  before   it   is  accepted  and  when  it  is  displayed  on  the  screen.

6eneral  Forut

UNDERLINE

®

®

rt

Syntax  Rules

1.      The   UNDERLINE   clause  may     be     specified     in     any     screen     description
entry.

6eneral  Rules

1.      1f  the  UNDERLINE  clause   is  specified  at  group   level,     it     applies     to
each  elementary  item  in  that  group.
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VALUE  clause

FurNtim

The   VALUE   clause   defines  the   constant   value   of   an   output   screen   data   ele-
": n t .

6ermal Fomat

VALUE   IS   literal-1

Syntax  Rules

1.      The   VALUE   clause   can   be   specified   only  at   the   elementary   level.

2.      The   VALUE   clause   must   not   be   ußed   if   the   PICTURE   clause   for   the     ele-
ment  beiru   described   includes   the   USING,   the   FROM,   or   the   T0   phrase.

3.      The   VALUE   cl€iuse   in   Screen   Handling   is   the   same   as   for   the      format     1
VALUE      clause      in   the   DATA   DIVIS10N.      Thus   the   specifications   for   the
clause  are   located   in   the   VALUE  Clause   in   the  Data   Division   chapter.
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SCREEN   HANDLING   IN   THE   PROCEDURE   DIVIS10N

INTRO0UCT10N

The  Procedure  Division  statements  that  pertain    to     the     screen     handling
facility  are   the   ACCEPT   and   the   DISPLAY  statemnts.      The   saiT€   basic   rules
apply   to   these  statements  as   described   in   the   PROCEDURE   DIVIS10N   chapter;
however,     certain     other   actions  and  assumptions  exist  when  a   screen   data
elanent  is   referenced.     These  are  explained   in  the   following   pages.
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ACCEPT

FtJrption

The   ACCEPT   statement  causes  data   to   be   transferred   from   the   screen  to   the
specified   data   item.

Gemral  For"t

Fomat   1

CONSOLE

m emon ic-name-1
ACCEPT   screen-name-1

[ON   ESCAPE   imperative-statement-1

Fomat  2

ACCEPT    identifier-1    FROM   ESCAPE    KEY

CONSOLE

[ END-ACCEPT ]

m emon i c-name-1

Format   3

ACCEPT   screen-name-1

TIME-OUT

tin tege r-liden ti fie r-2

ON   EXCEPT10N   imperative-statement-2   [END-ACCEPT]

Syntax  Rules

1.      Mnemonic-name-1    must   be   defined   in   the   SPECIAL-NAMES   paragraph   of   the
Environment   Division.

2.      Screer+name-1   must   be   defined   in   a   screen   description     entry     in     the
SCREEN    SECTION.

3.      1f   screer+name-1    is   an   elementary   itm,    the   PICTURE   clause      specified
in     the     associated     screen   descriptiom  entry  must   contain  either   the
USING   or   the   T0   option.

4.      1f   screer+name-l   is   a  group   item,   at     least     one     of     the     elementary
items   subordinate   to   it  must   be   described   according   to   rule   3   above.
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5.      1dentifier-1   must   be   described   as   an   integer   whose     picture     descrip-
tion   contains   at   least   two   digit   positions   and   no   P's.

6.      1dentifier-2   must   reference   an   unsigned   niimeric   integer   data   item.

7.      Integer-1   or   the   value   of  the   item   referenced   by   identifier-2   may   not
be   greater   than   3200.

6eneral  Rules

1.      1f   format   1   or   format   3   of   the   ACCEPT     statement     is     specified,      the
following   actions   take   place:

a)      1f   screen-name-1    is   a   group   and   has   the     BELL      clause     specified,
the   work   station   audio   tone   is   sounded   (see   The   BELL   Clause).

b)      1f   screen-name-1    is   a   group   and   has   the   B0X   clause      specified,      a
box   is   drawn   around   the   group    (see   The   B0X   Clause).

c)     The  cursor   is   positioned  to  the   field   that   corresponds   to   elemen-
tary     screen-name-1,   or   the   first   elementary  data-item  in  screen-
name-1   whose   screen   description   entry   contains   either     the     USING
or   T0   phrase   in   the   PICTURE   clause    (see   The   PICTURE   Clause).

d)      The   work   station   audio   tone   is   sounded,    if     the     BELL     clause      is
specified   for   the   field   (see   The   BELL   Clause).

e)      A   box   is   drawn   around   the   field   if   the   B0X     clause     is     specified
(see   The   B0X   Clause).

f)      If   the   field   is   an   input   field   (only   T0     phrase     in     the     PICTURE
clause),     a     string     of     underscore   characters   which   has   the   same
length  as   the  field  is  displayed.

g)     Blanking  of  the   remaining   characters   of  the   line   takes   place,      if
BLANK   LINE   clause   is   specified   (see   The   BLANK   Clause).

h)     The   operator   introduces   the   data.   The   input   is   validated     on     the
basis     of     the     PICTURE     character-string  after  the   field   is   ter-
minated.   The   operator   may   use   the   left   arrow   key   and   right     arrow
key     to   move   across   and   change   characters   which   have   been   already
entered.   However,   for   a   field   defined   AUTO,   once   the   last   charac-
ter   is   entered,   the   field   is   terminated.   Otherwise,   the   ENTER   key
terminates   the   field.   1f  before   the   field   is   terminated   the   RESET
key     is     struck,     the  entire   field  is   cleared;   a   string  of  under-
score   characters   which   has     the     same     length     as     the     field     is
displayed;   and   the   cursor   is   repositioned   at   the  beginning   of  the
field.   Invalid   data   cause   an   error  message   to   be     displayed,      and
the     cursor     to  be   repositioned  to   the   first  column  of  the   field.
The  data   is   still   visible  and  the   user     is     required     to     reenter
data      (i.      e.      the   ENTER   key   may   not   be   immediately   pressed).      1f
valid,   the   data   are   moved   to   the   corresponding     item     defined     in
the     USING      or   T0   clause   following   the   Standard   Rules   of   the   MOVE
statement.   The  MOVE   does   not   take   place      if     the     field     is     ter-
minated   before   any  characters   are   entered.
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i)     If  screen-name-1   is  a  group,   the  cursor   is   positioned   to  the  next
input     or     input-output     field,     if     any.     Rules     d  through  h  are
repeated   until   the  last   input   or   input-output   field  in  the     group
has   been   accepted.

2.     The   rules   for   accepting  numeric   screen   data   are:

a)     A   screen   item   described  with  a  picture  containing  a   'V'   or   trail-
ing   'P's   is   accepted   without   scaling  and  without   a  decimal-point.

b)     A   screen   item   described  with  a   picture   containing     'S',      '+',      or
'-'     is     accepted     with    a     leading  or   trailing  separate   sign.   1f

positive,   no  sign  specification   is  necessary.

c)     A   screen   item   described   with  a   picture   containing   'CR'   or   'DB'   is
accepted    as     if    the     picture     contained     '+'   or   '-';   see   rule  b
above.

screen   item  described  with  a  picture   containing  a  decimal   point
accepted  with  a   decimal   point.   The   character   is   removed  before

e  move   takes   place.     The  position   of  the   decimal   point   is     used
r   alignment.

e)     1nsertion   characters   other  than   '.',    '+',   and   '-'   are   not  accept-
abl e .

3.     A  screen   item  described   as  alphanumeric   edited     is     accepted     without
consideration     of     insertion     characters.     Any     insertion    characters
entered  are  treated   as  data.

4.      1f  an   escape   character   (EXIT  character)   is   typed     at     any     time,     the
ACCEPT     is     terminated,   and   the  move   of  the   current  f ield   is   not  exe-
cuted.      In     addition,      if     the     ON     ESCAPE        clause        is       specified,
imperative-statement-1     is     executed.        The   value  99   is   stored  for   an
eventual   ACCEPT  statement   of   format   2.

5.     The   use   of   format   3  places   a     time     limit     on     each     field     accepted.
Integer-1   or   the  value  of  the  data   item  referenced  by  identifier-2   is
the   number   of  seconds  the  user  has  to  enter  the   screen   item     starting
f rom  the  moment  when   the   cursor   is   positioned   at   the  beginning  of  the
field.   1f  the   indicateci  time  has  elapsed  before  the  user  has  finished
typing     the     field,   the  ACCEPT   is   terminated,   the  move   of  the   current
field  is  not  executed,   and    control     is    transferred    to    imperative-
statement-2     in   the   ON   EXCEPTI0N   clause.      Execution   continues   accord-
ing    to    the     rules     for     each     statement    specified     in    imperative-
sta t eme nt-2 .

6.     The   striking  of  a   function   key  also   terminates   the  ACCEPT     statement.
1f  the  current  field   is   defined  without  the   FULL   clause   in   its   screen
description  entry  and  at   least  one  character  has    been     entered,     the
move     is     executed.     The   code   of  the   function  key  typed   is   stored  for
an   eventual   ACCEPT   statement   of   format   2.   The   various   codes     for     the
function     keys     of     the     standard     and     multifunctional   keyboards  are
specified   in  the  following  table.   Note  that   some  of  the  codes  for   the
standard     keyboard     have     no     equivalents   on  the  multifunctional   key-
board.   Note   also   that   EXIT  is   present   in  the  table  but     the     behavior
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of  this  function  key  is  different   from  the  others   since   it  aborts   the
current  operation   (see   rule  4   above).

r\

CODE

STANDARD MULTI FUNCTI0NAL
VALUEFUNCT10N    KEY FUNCT10N   KEY

1 F1 F1 ESCC

2 F2 F2 ESC8
3 F3 F3 ESCA

4 F4 F4 ESC@

5 F5 F5 ESC?
6 F6 F6 ESC>
7 F7    (FUNCT) F7 ESC=
8 F8 F8 ESC<
9 F9 F9 ESC;

10 F10 F10 ESC:

11 F11 F11 ESC9
12 F12 F12 ESC8
13 F13 F13 ESC7
14 F14 F14 ESC6
15 F15    (SHIFT    FUNCT) F15 ESC5
16 F16 F16 ESC4
17 S5 F27 ESCD
18 S4 F25 ESCE
19 S3 F23 ESCF
20 S2 F21 ESCG
21 SEND Not  present ESCM
22 CTRL    S5 F28 ESC+
23 CTRL    S4 F26 ESC'
24 CTRL    S3 F24 ESC-
25 CTRL    S2 F22 ESC.
26 ERASE Not  present ESC[
27 CL . ERR Not  present ESCQ
28 CTRL    EXIT CTRL    EXIT ESC/
29 IC IC ESCP
30 DC DC ESC0
31 1L IL ESCJ
32 DL DL ESCI
33 1- 1- ESCW

34 +1 -1 ESCV
35 CTRL    Q CTRL    fl ESC0
36 CTRL    V CTRL    V ESC1
37 CTRL  - CTRL  - ESC3
38 CTRL  - CTRL  - ESC2
39 HOME HOME ESCZ
99 EXIT EXIT ESCH
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1n  addition,   the  following  codes     are     available     for       the     standard
keyboarc!     when     the   scientific   keyboard   is   present   and   for  the  multi-
functional   keyboarc!   always.

CODE

STANDARD MULTIFUNCTI0NAL

VALUEFUNCT10N    KEY FUNCTION    KEY

40 P1 F19 ESC*
41 P2 F20 ESC)
42 P3 CTRL   1- ESC(
43 P4 CTRL  -1 ESC,
44 P5 CTRL    HOME ESC&
45 CTRL    P1 Not  present ESC%

46 CTRL    P2 Not  present ESci
47 CTRL    P3 Not  present ESC#
48 CTRL    P4 Not  present ESC„
49 CTRL    P5 Not  present ESC!

7.     When   accepting  a   nonnumeric   screen   data   item   defined  with  the     JUSTI-
FIED     clause,     the  d.ata   my  be  entered  either  left  or   right  justified
by  the  operator   and   is   right-].ustified     before     being    moved     to     the
USING  or   T0   identifier.

8.     For  more   details  about  the  specific   rules   related   to    the    definition
of    each     clause     in  the   screen   description  entry,   refer  to  its  entry
under    SCREEN    DESCRIPT10N    ENTRY.

9.      If  the  format   2   of  the  ACCEPT  statement   is   executed,   the  code   of     the
last  function  key  typed  by  the  operator   is  moved  into   identifier-1.

10.    1f   format   2   of   the   ACCEPT   statement      is     executed      before     an     ACCEPT
statement     of     format     1      or   if  no  function  key  has  been  typed  by  the
operator,   the  value   00  is  moved   into   identifier-1.
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DISPLAY  __   --

FLmtim

The  DISPLAY  statement   caiises   data   to  be  t.ransferred     from     the     specified
data   iterrß  to  the   screen.

6emral  For"t

CONSOLE

mnemonic-name-1
DISPLAY   {screen-name-1}    ...

n

n

®

Syntax  Rules

1.      Mnemonic-name-1   must   be   defined   in   the   SPECIAL-NAMES   paragraph   of   the
Environment   Division.

2.     Screen-name-1   must   be  defined   in   a   screen   description     entry     in     the
SCREEN    SECTI0N.

3.      1f  only  one   screen-name-1   is   specified,   it  may  be  either  a  group   item
or   an  ele,iientary  item.

4.      1f  more   than   one   screen-name-1   is   specified:

a)      Each   must   be   defined   in   the   same   program   with   an   01   1evel   number;
Or

b)     Each  must   be   subordinate   to   the     same     level     01     entry,     and     no
screen-name     can     be     specified  which   is   subordinate   to   any  other
specified   screen-name.

5.      The   maximum   number   of   screen   items   represented   by   screen-name-1   which
may   be   present   is   100.

General  Rules

1.      On   execution   of   a   DISPLAY  statement,   the   following  actions   take   place
for   each   screen-name-1 :

a)      lf   screen-name-1    is   a   group     and      has     the     BLANK     SCREEN     clause
specified,   blanking   occurs   (see   The   BLANK   Clause).

b)      If   screen-name-1   is   a   group   and   has   a   BELL   clause   specified,     the
work   station   audio   tone   is   sounded   (see  The   BELL   Clause).

c)      If  screen-name-1   is   a  group  and   has   the  B0X  clause     specified,     a
box   is   drawn   around   the   group   (see   The   B0X   Clause).

d)     The  cursor   is  positioned   to  the  first   elementary  field.

e)     The  work   station   audio  tone   is   sounded,   if     the     BELL     clause     is
specified   for   the  field   (see   The   BELL   Clause).
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f)     Blanking  of   all   or   a   portion   of   the   screen   takes   place,   if     BLANK
SCREEN   is   sr]ecifiecl   for   the   field   and   the   screen   has   not   yet  been
blanked   during   the   execution   of   the   DIsr'LAY  statement.

g)     Blanking  of  the   remaining  characters   of  the   line   takes  place,     if
the   BLANK   LINE   clause   is   specified    (see   The   BLANK   Clause).

h)     A  box   is   drawn   around   the   field   if  the   B0X     clause     is     specified
(see   The   B0X   Clause).

i)     If  the  field   is   an   input   field,   i.e.   defined  with  a  T0  phrase  and
no     FROM     phrase     in   the   PICTURE   clause,   a   character   string   of  as
many  spaces   as   the   length  specified   for   the   item  is   displayed.

j)     1f  the  field   is   an  outpirt  or     input  output     field,     i.e.     defined
with     a      FROM      or   USING   phrase   in   tFe   PICTURE   clause,    the   item   is
displayed  according  to  the  clauses  present   in   its   screen   descrip-
tion  entry.

k)     If  screen-name-1   is  a  group,   the  cursor   is  positioned   to  the  next
elementary     field,     if  any.     Rijles  e  through  k  are   repeated   until
the  last   elementary  field   in  the  group  has  been  displayed.

2.     For  more   details   about  the  specific  actions   related  to  the   definition
of   each   clause,    refer   to   its   entry   under   SCREEN   DESCRIPTI0N   ENTRY.
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FLIwtim

The  EDIT   statement   for   an   input-output   elementary     screen     data     item     is
used    to     display,     modify     and     then   redisplay  the   associated  data   items
specified   in   the   FROM   and   T0   phrases   or   the   USING   phrase.   The   EDIT   state-
ment     for     a     group     causes   the  group  to  be   displayed   and   then   allow  each
input   field   in   the  group     (T0     phrase     only)      to     be     accepted     and     each
input-output   field   iri   the   group  to  be   editec!   and   redisplayed.

6eneral  Forint

Format   1

®

®

EDIT   screen-name-1
CONSOLE

mnemonic-name-1

[ON   ESCAPE   imperative-statement-1    [END-EDIT]]

Format   2

EDIT   screen-name-1
\

TIME-OUT

t

FMt
integer-1

CONSOLE

mnemon i c-name-1

identifier-1

ON   EXCEPT10N   imperative-statement-2   [END-EDIT]

Syritax  Rules

1.      Mnemonic-name-1   must   be   defined   in   the   SPECIAL-NAMES   paragraph   of   the
Environment   Division.

2.     Screen-name-1   must   be  defined   in  a  screen   description     entry     in     the
Screen  Section.

3.      1f  screen-name-1   is   an   elementary   item,   the   PICTURE   clause     specified
in    the    associated     screen   descr.iption  entry  must  contain  either  the
USING   phrase   or   the   FROM   and   T0   phrases.

4.     1f   screen-name-1   is  a  group   item,   at     least     one     of     the     elementary
items   subordinate  to   it  must  be  described  according  to  rule  3.
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5.      1dentifier-1   must   reference  an  unsigned  numeric   integer  data   item.

6.     Integer-1   or  the  value  of  the  data   item     referenced     by     identifier-1
may  not   be   greater   than   3200.

6eneral  Rules

1.      If   screen-name-1   is  an  elementary   item,   the     following     actions     take
place :

a)     The  cursor  is  positioned  to  the  field     that     corresponds     to     the
elementary  data   item  for   screen-name-1.

b)     The   work   station   audio   tone   is   sounded,   if     the     BELL     clause     is
specified  for  the  field   (see   the   BELL  clause).

c)     The   field   is   displayed  in  a   special   manner  to     make     modification
easier.   See   rule  3   for  a   description  of  the  display.

d)     Characters   introduced  by  the  terminal   operator  are     validated     on
the     basis     of     the  PICTURE  character-string  as  they  are  entered.
See   rule  4  for  a  description  of  the   rules   for  modifying  data.

e)     1f  valid,   any  editing  characters   are   stripped  out  of  the  modified
data.     The     resulting     data     are     moved     to     the  appropriate   item
defined   in   the   USIN6   or   T0   clause   following   the   Standard   Rules   of
the     MOVE   statement.   The  MOVE   does   not   take  place   if  the   field   is
terminated  before  any  characters  are   entered.

f)     The   new     value     of     the     field     is     presented     reformatted.     This
includes:   consideration   of   the   presence   of   BLANK  WHEN   ZERO;   elim-
ination  of  the  imderscore   characters   considering  the  presence     of
floating     characters     and    the  fill   characters   'Z'   and   '*'   in  the
PICTURE   clause;   and   formatting  the   value  of  an   input-output  field
which   has  been   cleared  and   input   rather  than  modified.     Note   that
this   may   not   be   the   same  as   the   value   in   the   USING     or     T0     field
if ,   for   example,   truncation   took  place   during  the  move.

2.      If   screen-name-1   is  a  group   item,   the   following  actions  take  place:

a)     The  group   is   displayed  exactly  the  same  as   in     execution     of     the
DISPLAY   statement   for   the   group   (see   the   DISPLAY   statement).

b)     The  cursor   is  positioned  to  the  f ield    that    corresponds     to    the
first     elementary    data-item     whose  screen  description  entry  con-
tains   either   the   USING  or   T0  phrase   in   the     PICTURE     clause      (see
the   PICTURE   clause).

c)     If  the   field   is   described  as   input     only     (a     PICTURE     containing
only     a     T0  phrase)   ,   the  f ield   is  accepted  normally  as  described
in   the   ACCEPT   statement.

d)     1f  the  field  is  described  as   input-output,     the     field     is    again
displayed,     if     necessary     (see     rule  3).   After  modification   (see
rule  4),   the  field  is  moved  to  the   receiving  field     as     described
for     elementary     items   in   rule  le.     The  new  value  of  the  field   is
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then   redisplayed  as   described   in   rule  lf .

e)     The  cursor   is  positioned  to  the  next  input  or  input-output  field.

f)     Rules     c     through     e     are     repeated     until     the     last     input       or
input-output  field  specified  has  been  accepted  or  edited,   respec-
tively.

3.     The   rules   for  the  display  of  an  elementary  screen   item  available     for
modification  are:

a)     If  the   screen   item  to  be  displayed   has   the   value     zero     (numeric,
numeric     edited)     or     the  value  spaces   (alphabetic,   alphanumeric,
alphanumeric   edited)   or   if  the   field  and   its   FROM  or   USING     field
are  described  as  alphanumeric  edited,   the  field   is  displayed  as  a
string  of  underscore   characters   as   in  the  execution   of  an     ACCEPT
statement.

b)     Otherwise,   the  treatment  depends   on   the  data   type  as   follows:

Screen   items   defined  as   numeric   are   displayed  normally,      i.e.
zero  filled.

Screen     items     defined     as     alphanumeric     or     alphabetic     are
displayed  with  appropriate   justification.   For  a   field  defined
as   justified  left,   trailing    blank    are     replaced    by    under-
scores.      For     a     field     defined  as   justified   right   or   HEBREW,
initial   blanks  are   replaced  by  underscores.

Screen   items   def ined  as   alphanumeric   edited  are   displayed     in
their  edited  form  except  that  all   trailing  blanks  not  includ-
ing  simple   insertion  characters  are  displayed  as     underscores
(see   the   PICTURE   clause).

Screen   items  defined  as  numeric  edited  are  displayed  in  their
edited     form    except    that    the  floating  insertion  characters
'+',    '-',   and   currency  sign  are   displayed  only     once     in     the
first  character  position  and  any  initial  zero  digit  positions
are  displayed  as  underscores.   1n  addition,   if     the     field     is
defined     with   'CR'   or   'DB'   and   contains  a   positive   value,   the
characters   '++'   are   displayed.    (See   the  PICTURE   clause).

4.     The   rules   for  modifying  an   elementary  screen   item  are  as   follows:

a)     If  the   screen   item  to  be  modified  has   the     value     zero     (numeric,
numeric     edited)     or     the  value  spaces   (alphabetic,   alphanumeric,
alphanumeric   edited)   or   if  the   field  and   its   FROM   or   USIN6     field
are     described    as     alphanumeric     edited,     the     field     is  treated
exactly  as   described   for   an     ACCEPT     statement      (see     the     ACCEPT
statement ) .
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b)     1nitiall`/,   the   cursor   is  positioned  as   follows:

-        For   numeric   and   numeric   edited   data   not   defined   as     FULL,     at
the     first     non     insertion     character  position  not  containing
Zero .

-       For   numeric   and   numeric   edited   data   defined   as   FULL,      at     the
first  non   insertion  character  position.

-       For   alphanumeric   aiid  alphanumeric   edited   data   defined   as   jus-
tified  left,   at  the  first  non  insertion  character  position.

-       For   alphanumeric   and  alphanumeric   edited   data   defined   as   ].us-
tified    right,     at  the  first  non  insertion  character  position
not   containing  a   space.

-       For   data   defined   as   HEBREW,   at   the   rightmost   character     posi-
tion .

c)     The  operator   uses   the   left  arrow  key  and   right  arrow  key  to     move
a     cross    the     field    to     the  position  where  characters  are  to  be
changed .

d)     The  entering  of  an   illegal   character   is   indicated   immediately.

e)     The  operator   may  change  the  floating  or  fixed   insertion  character
'+'     to   '-'   or   '-'   to   '+';   the  fixed   insertion  characters   'CR'   or
'DB'   to   '    '   or   '++';   or   the   characters   '++'   to   'CR'   (if     declared
CR),      'DB'    (if   declared   Dß)   or   '--'.      All   other   insertion   charac-
ters   (currency  sign,    '8',   '0',    '/',    ',',    ',')   "y  be  not  changed.
The     cursor     automatically     skips     over   these  positions.    (See  the
PICTIIRE   clause).

f )     The  presence   in  the     screen     description     entry     of     any     of     the
clauses   AUTO,    REQUIRED   and   FULL   is   ignored.

g)     The   ENTER   key  terminates   the   modification   of   the   field.

h)     The  SKIP  key  also  terminates  the  modification  of  the     field     with
the    added     function     of     clearing    the     field     starting  with  the
current  position   of  the  cursor.   The   significance  of  this     depends
upon     the  data   type  of  the  screen   field:   for   numeric,   the   rest   of
the   field   is   filled  with   zeros;   for   an   item     defined     as     HEBREW,
the    positions     to  the  left  of  the  cursor  are  filled  with  spaces;
for  other  alphanumeric   and  alphabetic  data,   the  positio"5  to    the
right    of     the  cursor  are  filled  with  blanks;   for  numeric  edited,
the  rest  of  the  noninsertion     digit    positions    are    filled    with
zeros;     and   for   alphanumeric   edited,   the   rest  of  the  noninsertion
character  positions  are  filled  with  blanks.

i)     If  before  the  field   is   terminated   the  RESET  key     is     struck,     the
entire  field   is   replaced  with   underscore  characters  and  its  value
becomes   zero   if  numeric   or   spaces   if  alphanumeric.   The     field     is
then  treated  as   an   input  field  exactly  as   in  the  ACCEPT   statement
including   the   processing   of   AUTO,    REQUIRED     and      FULL.       (See     the
ACCEPT   statement).
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5.      1f   an   escape   character   (EXIT   character)   is   typed     at     any     time,     the
EDIT     is     terminated     `+fithout     modification     of   the   current   field.   In
addition,      if     the     ON     ESCAPE     clause     is        specified,        imperative-
statement-1      is     executed.     The     value     99     is   stored   for  an   eventual
ACCEPT   statement   of   format   2   (see   the   ACCEPT   statement).

6.     The   use   of   format   2  places   a   time        lirnit     on     each     field     modified.
1nteger-1   or  the   value   of  the  data   item   referenced  by   identifier-1   is
the  number  of  seconds  the   user   has   to   enter   or   edit  the     screen     item
starting     f rom  the   moment  when  the   cursor   is  positioned   at  the  begin-
ning  of  the  field.   1f  the   indicated  time   has   elapsed  before   the     user
has     finished  with  the   field,   the   EDIT   is   terminated;   the  move   of  the
current  field       is     not     executed;     and     control     is     transferred     to
imperative-statement-2   in   the   ON   EXCEPT10N   phrase.      Execution   contin-
ues     according     to     the     rules     for     each     statement       specified       in
imperative-statement-2.

7.      If  a   function   l(ey  is   struck,   the  EDIT  is   terminated.   If  at   least     one
character     in     the     current   field   has   been  modified,   the  move   is   exe+
cuted.     The  code   of  the  function   key  typed   is   stored   for  an     eventual
ACCEPT     statement     of     format     2.   For  the   specification   of  the   format
rules   and   function   key  codes   see   the   ACCEPT   statement.
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7.1NTER-pRo€RArl  coMMUNlcATloN

1nter-Program  Communication   provides   a   facility  by  which     a     program     can
communicate     with     one     or  more   programs.      This   communication   is   provided
by:   (a)   the  ability  to  transfer     control     from     one     program     to     another
within  a   run  unit  and   (b)   the  ability  to  pass  parameters  between  programs
to  make  certain  data   values  available  to  a   called  program.      1nter-Program
Communication     also     permits     communication     between     two  programs   by  the
sharing  of  data  and  the  sharing  of  files.

LANCUA6E  C0llcEPTS

Complex  data  processing  problems  are   frequently  solved     by     developing     a
set     of  separately  compilable  but  logically  coordinated  programs  which  at
some  time  prior  to  execution  may  be   compiled  and  assembled     into     a     com-
plete     problem  solution.   The  organization  of  C0B0L   programs  and   run  units
supports  this  approach  of  dividing  large  problem     solutions     into     small,
more     manageable,   portions   which  may   be   programmed  and   validated   indepen-
dently.

_n

PR06RAN  AND   RUN   UNIT   0R6ANIZAT10N

There  are  two   levels  of  computer  programs   in  a   C0B0L     environment.      These
are  the  source  level  and  the  object  level.

At  the  source  level,   the  most  inclusive  unit  of  a   computer  program     is     a
source     program.      A     source     program  may  contain  other   source   programs.   A
source  program  is  a  syntactically  correct     set     of     C0B0L     statements     as
specified     in     this     document     and  consists  of  an  ldentification  Division
followed  optionally  by  an   Environment   Division     and/or     a     Data     Division
and/or     a     Procedure  Division.1n  general,   a   source   program  which   is   con-
tained  within  another   program  cannot   itself  be   converted     by     a     compiler
into  an  object  program,   since  a  contained     source  program  is  permitted  to
reference  data   in  a   containing  source  program.

At  the  object  level   the  most   inclusive  unit  of  organization     of     computer
programs     is  the   run  unit.   A   run   unit   is  a   complete  problem  solution  con-
sisting  of  an  object   program  or     of     several     inter-communicating     object
programs.     A     run     unit     is     an     independent     entity  that  can  be  executed
without  communicating  with,   or  being  coordinated  with,   any  other   run   unit
except     that     it     may    process     data     files     and  messages  or  set  and  test
switches  that  were  written  or  will   be   read  by  other   run   units.

When  a   program   is   called,   parameters   upon   which   it   is   to   operate     may     be
passed     to     it     by  the  prog.-am  which  calls   it.   As  any  separately  compiled
program  may  be   the   first  program     executed     in     a     run     unit,     the     first
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executed   program   of   a   run   unit   may   receive   parameters.

A   run  unit  may  also  contain  object   code  and   data     storage     areas     derived
from     the     compilation  of   programs   written   in   languages   other   than   C0B0L:
in   this   case   the   requirements   for   the   relationship   between   the   C0B0L     and
the     non-C0B0L     programs   are   defined   in   the   C0B0L   Program  Preparation   and
Execution  manual   or  the   equivalent   manual   for   the  other   language.

GL0BAL    NAMES   AND   LOCAL   NAMES

A   data-name   names  a   data   item.      A   file-name   names  a   file     control     block.
A     screen-name     names     a      screen   item.   A   report-name   names   a   report.      All
these  names  are  classified  as  either  global   or   local.

A  global   name  may  be   used  to   refer  to  the  object  with  which   it   is  associ-
ated     either     within   the   program   in   which   the   global   name   is   declared,   or
within   any  other   program  contained   in   the   one   program  which   declares     the
global   name.

A   local   name,   however,   may  only  be   used  to   refer   to  the   ob].ect   with  which
it   is  associated  within  the   program   in   which   the   local   name   is   declared.

A   record-name   is   global   if   the   GL0BAL   clause   is   specified   in     the     record
description     entry  which  declares  the   record-name  or,   for   record  descrip-
tion  entries   in  the   File   Section,   if  the  GL0BAL   clause     is     specified     in
the     file     description  entry  for  the   file-name  associated  with  the   record
description  entry.

A  data-name   is  global   if  the   GL0BAL     clause     is     specified     in     the     data
description  entry  which  that  data  description  entry  is  subordinate.

A  condition-name  declared   in  a  data   description  entry  is  global     if     that
entry     is   subordinate   to  another  one   in   which   the   GL0BAL   clause   is   speci-
fied.

A   file-name   is  global   if  the   GL0BAL     clause     is     specified     in     the     file
description  entry  which  declares  the   file-name.

A   report-name   is   global   if   the   GL0BAL   clause   is   specified   in     the     report
description  entry  which  declares  the   report-name.

A   screen-name   is   global   if  the   GL0BAL   clause   is   specified   in     the     screen
data     description     entry     which     declares     the   screen-name,   or   in  another
entry  to  which  that  screen  data  description  entry  is  subordinate.

1f  the   GL0BAL   clause   is   not   specified   in  a   description   entry     which     con-
tains     data-name,   file-name,   condition-name,   screen-name,   or   report-name,
the   name   is   local.
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EXTERNAL   0BJECTS   AND   INTERNAL   0BJECTS

Accessible  data   items  usually   require     that     certain     representations     of
data     be  stored.     File  control   blocks   usually  require  that  certain   infor-
mation  concerning   files  be   stored.     The   storage  associated     with     a    `data
item     or     a   file  control   block  may  be  external   or  internal   to  the  program
in   which   the  object   is   declared.

A  data   item  or  file  control   block   is  external   if  the     storage     associated
with     that     object     is     associated  with  the   run  unit   rather  than  with  any
particular  program  of   run   unit.

An  external   object  may  be   referenced  by  any  program   in   the   run-unit   which
describes  the  object.

References  to  an  external   object  f rom  different  programs     using     separate
descriptions  of  the  object  always   concern  the   same  object.

An  object  is  internal   if  the  storage  associated  with  that  object  is     only
associated  with  the   program  which  describes  the  object.

External   and   internal   objects  may  have  global   or  local   names.

A   data   record  described   in     the     Working-Storage     Section     is     given     the
external   attribute   if  the   EXTERNAL   clause   is  present   in  the  corresponding
description  entry.     Any  data   item  subordinate  to  the     description     of     an
external   record   is  also  external.

1f  the   EXTERNAL   clause   is  not   specified   in  a   record  description,      a     data
description,     or     in  a   file  control   block,   the  object  is   internal   only  to
the  program  describing  the  object.

Data   records,   subordinate  data     items,     and     various     associated     control
information     described     in     the  Linkage,   Report,   and  Screen   Sections  of  a
program  are  always  considered  to  be   internal   to     the     program     describing
that  data.     Special   considerations  apply  to  data  described  in  the  Linkage
Section  whereby  an  association   is  made  between  the  data   records  described
and  other   data   items  accessible  to  other  programs.

EXAMPLE

The   following   example   shows   the      use      of      the      GL0BAL      and      the      EXTERNAL
clauses.

IDENTIFICAT10N    DIVIS10N.
PROGRAM-ID.     EXTMAIN.

DATA   DIVIS10N.

WORKING-STORAGE    SECT10N.

01    PARI                  PIC    9(2)    VALUE    1.

01    PAR2                PIC    9(2).
PROCEDURE    DIVISI0N.
INIT.

CAl_L    "PUT"    USING    PAR1.

CALL    "GET"    USING    PAR2.

DISPLAY    PAR2.
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EXIT   PR06RAM.
STOP    RUN.

The   EXTMAIN   program   contains   the   description   of   PARl   and   PAR2   data     item,
returned  by  the  following  sub-programs.

IDENTIFICATI0N   DIVISI0N.
PROGRAM-ID.    PUT.
DATA   DIVISI0N.
WORKIN6-STORAGE    SECT10N.
01    SHARED       IS   EXTERNAL    IS   GL0BAL      PIC   9(2).
LINKAGE   SECTI0N.
01    PAR               PIC   9(2).
PROCEDURE   DIVIS10N   USING   PAR.
INIT.

CALL    "SUBPUT"   USIN6   PAR.
EXIT   PROGRAM.

IDENTIFICATION   DIVIsloN.
PR06RAM-1D.    SUBPUT.
DATA   DIVIS10N.
LINKAGE   SECTloN.
01    SUBPAR      PIC   9(2).
PROCEDURE   DIVIS10N   USING   SUBPAR.

1NIT.
MOVE    SUBPAF{    T0    SHARED.

EXIT   PROGRAM.

END   PR06RAM    SUBPUT.

END    PROGRAM    PUT.

The  first  sub-program,   PUT,   contains  the  description  of  the  SHARED     data,
which     is     declared     EXTERNAL     so  that  the  area   associated  to  the  data   is
shared  by  other   sub-program;   SHARED   is   also   declared  GL0BAL   so     that     the
SUBPUT  program  which   is   internal   to  PUT,   can  access   it.

1DENTIFICAT10N   DIVIS10N.
PROGRAM-1D.    GET.
DATA   DIVISI0N.
WORKING-STORAGE   SECT10N.
01    SHARED       IS   EXTERNAL             PIC   9(2).
LINKAGE   SECT10N.
01    PAR                        PIC   9(2).
PROCEDURE   DIVIS10N    USING   PAR.

1NIT.
MOVE    SHARED    T0    PAR.

EXIT   PR06RAM.

The   second  sub-program,   GET,   repeats   the   description   of   SHARED,   which     i.s
the  data  shared  with  the  proceeding  program.
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Col.Ioll  PROCRAIIS   AND   INITIAL  PROCRAHS

All   programs  which   form  part  of  a   run   unit  may  possess   none,   one,   or  more
of  the  following  attributes:   common  and  initial.

A  co"m  program  is  one  which,   despite  being    directly    contained    within
another  program,   may  be  called  by  any  program  directly  or   indirectly  con-
tained  in  that  other  program.     The  common  attribute  is  attained  by  speci-
fying  the  COMMON   clause   in  a   program's   ldentification  Division.      The   COM-
MON  clause  facilitates  the  writing  of  subprograms  which  are  to  be  used  by
all   the  programs  contained  within  a  program.

An  initial  program  is  one  whose  program  state     is     initialized    when     the
program  is  called.     Thus,   whenever  an   initial   program  is  called,   its  pro-
gram  state   is  the  same  as  when  the  program  was  first  called  in     that     run
unit.       During    the    process     of    initializing    an    initial  program,   that
program.s  internal   data   is  initialized;   thus  an     item    of    the    program.s
internal   data  whose  description  contains  a  VALUE  clause  is  initialized  to
that  defined  value,   but  an  item  whose     description    does     not    contain    a
VALUE  clause   is  initialized  to  an  undefined  value.     The  initial   attribute
is  attained  by  specifying  the  lNITIAL  clause   in  the  program's  ldentifica-
tion  Division.

SLgülNC  DATA

Two  programs   in  a   run   unit  may   reference  common     data     in     the     following
ci rcumstances :

1.     The  data  content  of  an  external   data   record  may    be     referenced     from
any  program  provided  that  program  has  described  that  data   record.

2.      1f  a  program  is   contained  within  another  program,   both     programs     may
refer    to  data  possessing  the  global  attribute  either  in  the  contain-
ing  program  or   in  any  program  which  directly  or     indirectly     contains
the  containing  program.

3.     The  mechanism  whereby  a   parameter   value   is   passed  from  a   calling  pro-
gram     to     a  called  program  establishes  a   common  data   item;   the  called
program,   which  may  use  a  different  identifier,   may  refer     to    a     data
item  in  the  calling  program.

SHARING  FILES

Two  programs   in  a   run   unit  may  reference  common  file     control     blocks     in
the  following  circumstances:

1.     An  external   file   control   block  may  be     referenced     from     any     program
which  describes  that  file  control   block.

2.      lf  a  program   is   contained  within  another   program,   both     programs     may
refer     to    a     common  file  control   block  by  referring  to  an  associated
global   file-name  either   in  the  containing  program  or  in     any    program
which  directly  or  indirectly  contains  the  containing  program.
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SCOPE   0F   NAMES

When  programs  are  directly  or   indirectly  contained  within  other  programs,
each     program     may     use     identical     user-defined     words     to     name  objects
independent  of  the  use   of  these   user-defined     words     by     other     programs.
(See     User-Defined     Words.)        When     identically     named     objects     exist,   a
program's   reference  to  such  a  name,   even  when   it  is  a  different     type     of
user-defined     word,     is  to  the  object  which  that  program  described  rather
than  to  the  object,   possessing  the  same  name,   described  in     another     pro-
gram.

The  following  types   of  user-defined     words     may     be     referenced     only     by
statements     and  entries   in  that  program  in  which  the  user-def ined  word   is
declared:

1.      paragraph-name
2.     section-name

The  following  types  of  user-defined  words  when  they    are     declared     in     a
Report    Section    may  be   referenced  only  by  statements  and  entries   in  that
program  which  contains  that  section:

1.   condition-name
2.   data-name
3.   record-name

Since  a  Configuration  Section  cannot  be  specified  for  a  program  which     is
contained     within     another     program,     the  following  types  of  names  may  be
referenced  by  statements  and  entries  either   in  that    program    which    con-
tains    a     Configuration     Section  or  in  any  program  directly  or  indirectly
contained  within  that  program:

1.   alphabet-name
2.   condition-name
3.   mnemonic-name

Specific  conventions,   for  declarations  and  references,   apply  to  the     fol-
lowing    types     of     user-defined  words  when  the  conditions  listed  above  do
not  apply:

1.   condition-name
2.   data-name
3.   file-name
4.   index-name
5.   program-name
6.   record-name
7.   report-name
8.   screen-name
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Conventions  for  PrograbNaiies

The  program-name   of  a   program   is   declared   in   the   PROGRAM-1D  paragraph     of
the     program's   ldentification  Division.     A  program-name  may  be   referenced
only  by  the   CALL   and   CANCEL   statements   and   the   end   program     header.        The
program-names     allocated    to    programs     constituting    a     run  unit  are  not
necessarily  unique  but,   when  two  programs   in  a   run  unit     are     identically
named,     at  least  one  of  those  two  programs  must  be  directly  or  indirectly
contained  within  another   separately  compiled  program  which  does  not     con-
tain  the  other  of  those  two  programs.

The  following   rules   regulate   the  scope  of  a   program-name.

1.      1f  the  program-name   is  that  of  a   program  which  does  not     possess     the
common     attribute  and  which  is  directly  contained  within  another  pro-
gram,   that  program-name  may  be   referenced  only  by  statements   included
in  that  containing  program.

2.     1f  the  program-name   is  that  of  a  program  which  does  possess  the     com-
mon  attribute  and  which   is  directly  contained  within  another  program,
that  program-name  may  be   referenced  only  by     statements     included     in
that  containing  program  and  any  programs,   directly  or  indirectly  con-
tained  within  that     containing     program,     except     programs     contained
within  the  program  possessing  the   common  attribute.

3.     If  the  program-name  is  that  of  a  program     which     is     separately     com-
piled,     that  program-name  may  be   referenced  by  statements   included   in
any  other  program  in  the   run  unit,   except  itself  and  any  programs     it
directly  or  indirectly  contains.

Conventions  for  Condition-,  Data-,  File-,  Record-,  Report-,  and  Screen-
nanes

When   condition-names,   data-names,   file-names,   record-names,   report-names,
and     screen-names     are     declared     in  a   source  program,   these  names  may  be
referenced  only  by  that  program  except  when   one  or  more   of  the     names     is
global   and  the  program  contains  other  programs.

The  requirements  governing  the  uniqueness  of  the     names     allocated    by    a
single     program     to     be     condition-names,   data-names,   file-names,   record-
names,   report-names,   and   screen-names   are   explained   in  chapter  two.      (See
User-Defined   Words. )

A  program  cannot     reference     any     condition-name,     data-name,     file-name,
record-name,     report-name,   or  screen-name  declared  in  any  program  it  con-
tains.

A  global   name  may  be   referenced  in  the  program   in  which   it   is  declared  or
in    any    programs     which  are  directly  or  indirectly  contained  within  that
Program.

When  a   program,   program  8,   is   directly  contained  within  another     program,
program     A,     both     programs     may     define  a   condition-name,   a  data-name,   a
file-name,   a   record-name,   a   report-name,   or   a   screen-name   using  the     same
user-defined     word.     When   such  a   duplicated   name   is   referenced   in  program
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8,   the  following   rules  are  used  to  determine  the   referenced  object:

1.     The  set  of  names  to  be  used  for  determination  of  a   referenced     object
consists     of     all   names  which  are  defined  in  program  8  and  all  global
names   which  are   defined   in     program     A     and     in     any     programs     which
directly     or     indirectly  contain  program  A.     Using  this  set  of  names,
the  normal   rules   for  qualification  and  any  other  rules  for  uniqueness
of  reference  are  applied  until   one  or  more  objects   is   identified.

2.     1f  only  one  object  is  identified,   it  is  the  referenced  object.

3.      lf  more  than  one  object   is   identified,   no  more  than  one  of     them     can
have     a  name   local   to  program  8.      If  zero  or  one  of  the  objects   has  a
name   local   to  program  8,   the   following   rules  apply:

a)     If  the  name   is  declared  in  program  8,   the  objet   in  program     8     is
the   referenced  object.

b)     Otherwise,   if  program  A  is  contained  within  another  program,     the
referenced  object  is:

-       The   object   in  program  A   if  the   name   is  declared   in  program  A.

-       The  object  in  the  containing    program     if    the     name     is     not
declared  in  program  A  and   is  declared  in  the  program  contain-
ing  program  A.     This   rule   is  applied     to     further     containing
programs   until   a   single  valid  name   has   been   found.

Conventions  for  lndex-Na.es

lf  a  data  item  possessing  the  global  attribute  includes  a  table    accessed
with    an     index,     that  index  also  possesses  the  global  attribute.     There-
fore,   the  scope  of  an  index-name  is  identical   to  that    of    the    data-name
which     names     the     table     whose   index   is   named  by  that   index-name  and  the
scope  of  name   rules   for  data-names  apply.     1f  a  data   item  possessing     the
external     attribute    .includes    a  table  accessed  with  an  index,   that  index
does  not  possess  the  external  attribute.     1ndex-names     cannot    be     quali-
fied.

LIMK   tJNITS   AND   RÜN   UNITS

A  link  unit  consists   of  one  or     more     object     programs     linked     together.
Therefore,     in    the     simplest    case,   a   run  unit  consists  of  one  link  unit
which,   in  turn,   consists  of  a  single  object  program.   A     more     complicated
run   unit  consists  of  more  than  one  qbject  program.

Using  the   linker,   without  changing  the  source  code,   these  object  programs
can     be     linked     into  a   run   unit  containing  overlays.     Object  programs   i.n
the  root  portion,   which  is  memory  resident,   or  the  object  programs  in  the
overlay,     may     be   called   using  either   versio.n  of  the  CALL   statement   (CALL
identifier  or  CALL   literal).   These  overlays     are     automatically     unloaded
when   necessary.
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A  run     unit     may     be     composed     of     a     root  link  unit     and     one     or     more
loaaable   link'units.        The     root       ink     unit   is  always  memorynamicall

ent  except or  any  over ays it  may  contain.   The  dynamically  loadable
link  units  may  contain  one  or  more  object  programs,   but  only  one  of  these
object  programs  may  be  defined  as  the  entry-point  of  the   link  uTiit.

The  dynamically  loadable   link  unit  may  not  themselves     contain     overlays.
Execution    begins    with    the     root  link  unit  and  control   is  passed  to  the
entry-point  of  a  dynamically  loadable   link  unit  using  the  CALL     data-name
statement.   From  a   dynamically  loadable   link  unit:

-The
CALL

program  in  the  root  link  unit  may  be  called  only  with    the
ral   statement

-       Other  object  programs  in  the  link  unit  may    be     called     using    either
form  of  the  CALL   statement.

-       Other  dynamically  loadable   link  units  may  be  called     using     the     CALL
identifier  statement,   as  long  as  there   is  no  conflict  in  memory  occu-
pation  between  the  link  unit  to  be  loaded  and  those  already  loaded.

Dynamically  loadable   link  units  may  be  unloaded  using  the     CANCEL     state-
ment.

Data  and  files  may  be     shared     between     link     units     using     the     EXTERNAL
mechanism     (see     EXTERNAL     clause).   However,   any  data   or   file  description
entries  which  are   declared  with  the  EXTERNAL   clause     must  be  declared     in
a    program  contairied  in  the  root  link.unit,   even  if  they  are  to  be  refer-
enced  exclusively  in  a  dynamically  loadable  link  unit.

SPECIAL  RECISTER  NESS^6E

The  reserved  word  MESSAGE   is  a  name  for  a   register  whose  value  is  set     to
indicate     the     status  of  the  execution  of  a  CALL  data-name  statement.   The
implicit  description  is  that  of  an  array  of  two  unsigned  integer  as    fol-
1ows :

01       FILLER
02       MESSAGE   PIC   99   COMP   0CCURS   2   TIMES.

MESSA6E  may  be   referenced   only   in  Procedure   Division   statements;   however,
only  the  call/cancel   control   system  may  chance  the  value  of  MESSAGE.

In  certain  cases  of  abnormal   termination  of  the  CALL  data-name   statement,
the     ON   0VERFLOW/EXCEPTI0N   phrase,   if   present,   is   activated.   The   user   may
interrogate  the  value  of  MESSAGE  to  determine  the  cause  of     the     termina-
tion.     1n     other   cases  of  abnormal   termination,   such  as  calling  a  program
which  has  already  been  called  and  has  not   returned,   mismatch   in  number  of
parameters,      system     error,   or   if  the   ON   0VERFLOW/EXCEPTI0N   phrase   is   not
present,   the  application   is  always  aborted.

The  following  is  a   list  of  the  values     placed     in     the     MESSAGE     register
after    the    execution    of    a     CALL     identifier     statement  when  control   is
returned  to  the  calling  program.   Note  that  the  value  returned  is  given  in
the   form   x.y   where    'x'    is   MESSAGE(1)   and    'y'    is   MESSAGE(2).
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1.      MESSAGE  =  0.0.        The  CALL   identifier   statement   is     successfully     exe-
cuted .

2.      MESSA6E   =   3.13.      Name   not   found.

3.      MESSAGE     =     3.16.        Memory     conflict.      Segment     needed     to     load     the
requested  program  are  not  free.

There  are  some  special   additional   values  which  are  returned  in  the  regis-
ter     MESSAGE     when     an     attempt     is     made   to  call   a   transaction   unit.   For
further         information         on         these         errors,          see           the           MTS  -

MODULAR   TRANSACT10N    SYSTEM   -   Pro rammer   6uide

TRANSFER   0F   CONTROL

The  CALL   statement   provides  the  means  whereby  control   may  be     transferred
from     one     program  to  another  program  within  a   run  unit.   A  called  program
may  itself  contain  CALL   statements.

When  control   is  transferred  to  a  called  program,   execution  proceeds     from
statement  to  statement  beginning  with  the  first  nondeclarative  statement.
1f  control   reaches  a  STOP  RUN  statement,   this  signals  the  logical   end     of
the     run   unit.   1f  control   reaches  an   EXIT  PROGRAM  statement,   this   signals
the  logical  end  of  the  called  program  only,   and  control  then     reverts    to
the  next  executable   statement  following  the  CALL  statement  in  the  calling
program.      Thus   the   EXIT  PROGRAM   statement   terminates   only     the     execution
of     the     program     in     which     it  occurs,   while  the  STOP  RUN  statement  ter-
minates  the  execution  of  a  run  unit.

The  CALL   statement  may  be  used  to  call   a   program  which   is   not  written     in
C0B0L.        A     C0B0L     program   may  also   be   called   from  a   program  which   is   not
written  in  C0B0L.     1n  both  the  above     cases,     only    those     parts     of     the
parameter     passing  mechanism  which  apply  to  the  C0B0L  programs  are  speci-
fied  in  this  manual.

Scope  of  the  C^LL  Stateient

ln  the  following,   the  calling  program  may  or  may  not  possess  any    of     the
program    attributes,     it  may  either  be  separately  compiled  or  not,   and  it
may  either  be  contained  within  programs  or  contain  other  programs:

1.     Any  calling  program  may  call   any  separately  compiled  program     in     the
same     link     unit  or  in  the  root  link  unit,   or  any  separately  compiled
program  which  is  the  entry-point  of  a  dynamically  loadable  link  unit.

2.     A  calling  program  may  call   any  program  which     is     directly     contained
within  the  calling  program.

3.     Any  calling  program  may  call   any  program  possessing  the  common  attri-
bute     which     is     directly     contained    within    a     program  which  itself
directly  or  indirectly  contains  the  calling  program,   unless  the    cal-
1ing     program     is     itself  contained  within  the  program  possessing  the
common  attribute.
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4.     A  calling  program  may  call   a   program  which   neither  possesses  the   com-
mon    att.ribute     nor  is  separately  compiled,   if  and  only  if ,   that  pro-
gram  is   directly  contained  within  the  calling  Drogram.   1f  the  calling
program     specifies     the     Called     program  using  an  identification,   the
called  program  must  be   separately  compiled.

PASSIN6  PARAMETERS   T0   PR06RAMS

Data  passed  as  a   parameter   by  a  program  calling  another  program     must     be
accessible  to  the  calling  program  and  the  data   receiving  the  data  must  be
declared  in  the  Data  Division  of  the  called     program.       The     data     values
passed     as  parameters  also  may  identify  some  data   to  be  shared;   hence  the
two  methods  are   not  mutually   independent.

®

1dentifying  Para.eters

ln  the  called  program  the  parameters  required  are  identified    by     listing
references     to    the     names     assigned,     in  that  program's  data  description
entries,   to  the  parameter   in  that  program's  Procedure  Division  header.   1n
the  calling  program  the  values  of  the  parameters  to  be  passed  by  the  cal-
ling  program  are   identified  by  listing  references  in  the    CALL     statement
used    to  call   the  called  program.     These  lists  establish,   on  a  positional
basis  at  object  time,   the  correspondence  between  the  values  as     they    are
known    to     each     program;     that     is,     the     first    parameter     on     one  list
corresponds  to  the  first  identifier  on    the    other,     the    second    to    the
second,      etc.   Thus  a   program,   which   may  be   called  by  another  program,   may
include:

PROGRAM-1D.        EXAMPLE.

PROCEDURE    DIVIS10N    USING   NUM,    PCODE,    COST.

and  may  be  called  by  executing:

CALL    EXAMPLE    USING   NBR,    PTYPE,    PRICE.

thereby  establishing  the  following  correspondence:

Called   program    (EXAMPLE)
NUM

PCODE

COST

Calling  program
NBR

PTYPE
PRICE

Only  the  positions  of  the  data-names  are  significant,   not  the  names  them-
selves.
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Values  of  Parameters

The  calling  program  controls  the  methods  by  which  a  called  program  evalu-
ates     the     values     of  the  parameters  passed  to  it  and  by  which  the  called
program  returns   results  as  modified  parameter  values.

The   individual   parameters   referenced   in   the  CALL   statement's  USING  phrase
are  passed  by  reference.   A  called  program  is  allowed  to  access  and  modify
the  value  of  the   data   item     referenced     in     the     calling     program's     CALL
statement  as  a   parameter  passed  by  reference.

The  parameters   referenced   in  a   called  program's  Procedure   Division  header
must  be  described   in  the  Linkage  Section  of  that  program's  Data   Division.
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NESTED   SOÜRCE   PR06RAMS

A  C0BOL  source  program  is  a   syntactically  correct     set     of    C0B0L     state-
ments.        A     C0B0L     source  program  may   contain   other  C0B0L   source  programs
and  these  contained  programs  may  reference  some  of  the   resources     of     the
program  within  which  they  are   contained.

When  a  program,   program  8,   is   contained   in  another  program,   program  A,   it
may  be  directly  contained  or   indirectly  contained.     Program  8  is  directly
contained  in  program  A  if  there   is  no  program  contained  in  program  A  that
also     contains  program  8.     Program  8   is   indirectly  contained   in  program  A
if  there  exists  a  program  contained  in  program  A  that  also  contains     pro-
gram   8.

ORCAHIZATI0H

`With  the  exception  of  COPY  statements  and  the     end     program     header,     the

statements,     entries,     paragraphs,   and  sections  of  a  C0B0L  source  program
are  grouped  into  four  divisions  which    are     sequenced     in    the     following
order :

The  ldentification  Division
The  Environment  Division
The  Data   Division
The  Procedure  Division

The  end  of  a  C0B0L  source  program  is   indicated  by  either  the  end     program
header,     if    specified,     or    by    the  absence  of  additional  source  program
lines,

STRÜCTLRE

The  following  gives  the  general   format  and  order  of  presentation    of    the
entries  and  statements  which  constitute  a  C0B0L  source  program.     The  gen-
eric  terms  identification-division,   environment-division,     data-division,
procedure-division,     source-program,     and     end-program-header   represent  a
C0B0L   ldentification   Division,   a   C0B0L   Environment  Division,   a   C0B0L   Data
Division,   a   C0B0L   Procedure   Division,   a   C0B0L   source  program,   and  a   C0B0L
end  program  header,   respectively.
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6eneral  Formt

identification-division

[environment-division]

[data-division]

procedure-division

[source-program]   ...

[end-program-header]

Syntax  Rules

1.     End-program-header  must  be  present   if:

a)     The   C0B0L   source  program  contains   one   or  more   other  C0B0L     source
programs;   or

b)     The  C0B0L   source  program  is   contained  within  another  C0B0L   source
Program.

6eneral  Rules

1.     Thebeginningof     a     division     in     a     program     is     indicated     by    the
appropriate     division    header.     The  end  of  a  division  is   indicated  by
one  of  the   following:

a)     The  division   header  of  a  succeeding  division  in  that  program.

b)     An   ldentification  Division  header  which   indicates    the     start    of
another  source  program.

c)     The   end   program   header.

d)     1f  the  division  is  the  Procedure  Division,   that  physical  position
after  which  no  more  source  program   lines  occur.

2.     A  C0B0L  source  program  which     is     directly     or     indirectly     contained
within     another    program     is     considered  in  these  specif ications  as  a
separate  program  that  may  additionally     reference     certain     resources
def ined   in  the  containing  program.

3.     The  object  code,   resulting  from  compiling  a   source  program     contained
within    another     program,   is  considered  in  these  specifications  to  be
inseparable   from  the  object  code  resulting  from    compiling     the     con-
taining   program.
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1NITIAL   STATE  0F  A  PR06RAM

The  initial   state  of  a  program  is  the  state  of  a  program  the    first    time
it  is  called  in  a   run  unit.    .

Crpracteristics  of  a  Progral

1.     The  program's   internal   data  contained  in  the  Working-Storage     Section
are   initialized.     1f  a  VALUE  clause   is  used   in  the  description  of  the
data  item,   the  data  item  is  initialized  to  the  defined  value.       1f    a
VALUE  clause   is   not  associated  with  a  data   item,   the   initial   value  of
the  data   item  is  undefined.

2.     Files  with  internal   file  control   blocks  associated  with    the    program
are   not   in  the  open  mode.

Progra.s  in  the  lnitial  State

A  program  is  in  the  initial   state:

1.     The  first  time  the  program  is  called  in  a  run  unit.

2.     The  first  time  the  program  is  called  after  the  execution  of  a     CANCEL
statement   referencing  the  program  or  a  CANCEL  statement  referencing  a
program  that  directly  or   indirectly  contains  the  program.

3.     Every  time  the  program  is  called,   if  it  possesses  the  initial    attri-
bute.

4.     The  first  time  the  program  is  called  after  the  execution    of    a     CALL
statement  referencing  a  program  that  possesses  the  initial  attribute,
and  that  directly  or  indirectly  contains  the  program.
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END   PRoeRAM   llEADER

Function

The  end  program  header   indicates  the  end  of  the  named  C0B0L     source     pro-
gram.

6eneral  FonLat

END   PROGRAM   program-name.

Syntax  Rules

1.     The  program-name  must  conform  to  the   rules  for  forming  a  user-defined
word.

2.     The  program-name  must  be   identical   to  a   program-name     declared     in     a
preceding   PROGRAM-ID   paragraph.       (See     The   PROGRAM-1D   Paragraph.)

3.      If  a   PROGRAM-1D  .paragraph  declaring  a   specific   program-name   is   stated
between   the   PROGRAM-1D   paragraph   and   the   end   program   header   declaring
and   referencing,   respectively,   another  program-name,   the  end     program
header       referencing       the     former     program-name    must     precede     that
referencing  the  latter  program-name.

6eneral  Rules

1.     The  end  program   header  must  be  present   in  every  program  which     either
contains   or   is  contained  within  another  program.

2.     The  end   program   header   indicates     the     end     of     the     specified     C0B0L
source  program.

3.     If  the  program  terminated  by  the     end     program     header     is     contained
within  another  program,   the  next  statement  must  either  be  an   ldentif-
ication  Division-header  or  another     end     program     header     which     ter-
minates  the  containing  program.

4.     If  the  program  terminated  by  the  end  program  header   is   not     contained
within     another     program     and   if  the   next  source  statement  is.a  C0B0L
statement,   it  must  be  the  ldentification  Division  header  of  a  program
to    be     compiled     separately     from  that  program  terminated  by  the  end
program   header.
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1NTERPRoeRArl  Cor.kAllcATloN  IN  THE  IDENTIFlcATloN  DlvlsloN

TtlE   PROCRArLID  P^RA6RApll  AND  NESTEl)   SOURCE   PR06RAMS

Functim

The  PROGRAM-1D  paragraph   specifies   the   name   by  which  a   program   is   identi-
fied  and  assigns  selected  program  attributes  to  that  program.

Cer»ral  Forut
COMMON

1NITIAL
PROGRAMLID. program-name

h

rt

®

)    pR0GRMl

Syntex  Rules

1.     The  program-name  must  conform  to  the   rules   for  formation  of    a     user-
defined  word.

2.     A  program  contained  within  another  program  must  not  be     assigned     the
same     name    as     that    of    any    other     program     contained    within     the
separately  compiled  program  which  contains  this  program.

3.     The   optional   COMMON   clause   may  be   used   only   if  the     program     is     con-
tained  within  another  program.

ün®ral  Rules

1.     The  program-name   identifies  the  source  program,   the    object     program,
and  all   1istings  pertaining  to  a  particular  program.

2.      The   COMMON   clause   specifies   that   the   program     is     common.        A     common
program     is     contained     within  another  program  but  may  be  called  from
programs  other  than  that  containing  it.      (See     Scope  of  Names.)

3.     The   lNITIAL  clause  specifies  that  the  program  is     initial.       When     an
initial     program     is     called,   it  and  any  programs  contained  within  it
are  placed  in  their  initial  state   (see    lnitial  State  of    a    Program)
and     the     internal   data,   excluding  Linkage  Section  data,   in  each  pro-
gram  is  initialized.
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1NTER-PR06RAM  COI-nll\IlcATION   IN  THE  DATA  DIVISION

LINKA6E   SECTION

The  Linkage  Section   is   located   in  the  Data   Division  of  a  source     program.
The     Linkage     Section     appears     in     the  called  program  and  describes  data
items  that  are  to  be  referred  to  by  the  calling  program    and    the     called
Program.

The  Linkage  Section   in  a  program  is  meaningful   if  and  only  if  the     object
program     is     to     function     under  the   control   of  a  CALL  statement,   and  the
CALL   statement   in   the   calling  program   contains   a   USING  phrase.

The  Linkage  Section   is  used  for  describing  data  that  is  available  through
the    calling  program  but  is  to  be  referred  to  in  both  the  calling  and  the
called  program.     The  mechanism  by  which  a   correspondence     is     established
between     the  data   items  described  in  the  Linkage  Section  of  a  called  pro-
gram  and  data   items  described  in  the  calling  program  is     described     else-
where     in  these   specifications.      (See     The  Procedure  Division  Header,   and
The  CALL   Statement.)      In  the  case  of   index-names,   no  such     correspondence
is     established  and   index-names   in  the  called  and  calling  programs  always
refer  to  separate  indexes.

The  structure  of  the  Linkage  Section     is    the    same    as    that    previously
described     for     the     Working-Storage     Section,     beginning     with  a   section
header,   followed  by  noncontiguous  data   items     and/or     record     description
entries,

The  general   format  of  the  Linkage  Section   is   shown  below.

LINKA6E   SECTI0N.

7-level-description-entr
ecord-description-entry

If  a  data  item  in  the  Linkage  Section  is  accessed  in  a  program    which     is
not  a  called  program,   the  effect  is  undefined.

Noncontiguous  Linkage  Storage

ltems  in  the  Linkage  Section  that  bear  no    hierarchical     relationship    to
one    another     need     not    be    grouped     into  records  and  are  classified  and
defined  as   noncontiguous     elementary     items.        Each     of     these     items     is
defined     in    a  separate  data  description  entry  which  begins  with  the  spe-
cial   level-number  77.

The  following  data  clauses  are   required  in  each  data  description  entry:

a.      1evel-number   77
b.     data-name
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c.      the   PICTURE   clause   or   the   USAGE   IS   INDEX   clause

Other  data  description  clauses  are  optional   and  can  be  used    to     complete
the  description  of  the   item  if.  necessary.

Linkage  Records

Data  elements   in  the  Linkage  Section  which  bear  a     definite     hierarchical
relationship  to  one  another  must  be  grouped  into  records  according  to  the
rules  for  formation  of  record  descriptions.     Data  elements  in  the  Linkage
Section     which    bear     no  hierarchical   relationship  to  any  other  data   item
may  be  described  as   records  which  are   single  elementary  items.

Initial  Values

The  VALUE  clause  must  not  be  specified   in  the  Linkage  Section     except     in
condition-name  entries   (1evel   88).
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THE   FILE   DESCRIPTI0N   ENTRY   IN   INTER-PR06RAM  CollIul\11CATION

Function

Within   lnter-Program  Communication,   the   file  description  entry  determines
the  internal  or  external  attributes  of  a  file  control  block,   of  the  asso-
ciated  data   records,   and  of  the  associated  data   items.     The  file  descrip-
tion     entry  also  determines  whether  a   file-name   is  a   local   name  or  a  glo-
bal   name.

6eneral  Forimt

Format   1  : -   Sequential  0rganization

FD   file-nane-1

[1S    EXTERNAL]

[1S   GL0B_N.]

[ECONTAIN*ntqer-H"teger-2{

RECORDS

CHARACTE

[RE£QBP   CONTAINS   [integer-3   |Q]   integer-4   CHARACTERS]

7-20

RECORD    IS

RECORDS    ARE

ALLOC-UNIT

FILE-SIZE

RECORD    IS

RECORDS    ARE

STANDARD

OMITTED

inte9er-5

da ta -na ":-1

{data-na"3-2}
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da ta -na me-3

integer-6
LINES

F00TING   AT

AT     TOP

data-name-4

integer-7

da ta-na ne

integer-8

AT   B0TT"

[CODE-SET   IS   alphabet-name-1 ].

data-nam-6

integer-9

Format  2:          -Relative  organization

FD   file-nai"=-1

[1S    EXTERNAL]

[ 1 S  GJ ± ]

[ECON"N*ntqer-Hmteger-2{

RECORDS

[RECORD   CONTAINS    [integer-3   |±]    integer-4   CHARACTERS]

RECORD    IS

RECORDS    ARE

STANDARD

OMITTED
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Format  3:

ALLcic-UNIT

FILE-SIZE

TIME-OUT

RECORD    I

RECORDS

integer-5

da ta -n a ne -1

{data-nam-2}

-1ndexed   Organization

FD   file-nam-1

[1S    EXTERNAL]

[1S    GL0BAL]

B" CmAINs  htqer-1  IQhteger-2  {
RECORDS

CHARACTERS

[RECORD   CONTAINS    [integer-3]    Tj2   integer-4   CHARACTERS]

RECORD    IS

RECORDS    ARE

STANDARD
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ALLCC-UNIT                   `

FILE-SIZE

VALIE    0F

®

rl

®

TIME-OUT

PAGE-SIZE

S PL I T -S T RA TEG Y

RECORD    IS

RECORDS    ARE
{data-nam-2}

integer-5

da ta -na i"3 -1

Format  4:           -Sequential   0rganization  Report  File

FD   file-narTe-1

[1S    EXTERNAL]

[1S    GLOBAL]

["CmAINuntqer-HL9hteger-2{

RECORDS

CHARACTERS

[RECORD   CONTAINS    [integer-3    TO]    integer-4   CHARACTERS]

RECORD    IS

RECORDS   ARE

STANDARD

OMITT ED
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4L± ff  t t
ALLOC-UNIT

FILE-SIZE

[CODE-SET    IS   alphabet-name-1]

REPORT     IS

REPORTS    ARE

integer-5

da ta -n am e-1

{ repor t-name-1 }    ....

Syntax  Rules

1.     Format  1   is  the  file  description  entry  for    a     file    with    sequential
organization.

2.     Format  2  is  the  file  description    entry    for    a    file    with    relative
organization.

3.     Format  3  is  the  file  description  entry  for  a  file  with  indexed  organ-
ization,

4.     Format  4  is  the  file  description  entry  for  a  report  file.

6eneral  Rules

1.     The  presence  of  the  EXTERNAL     clause     in     a     file     description     entry
causes    the    file  control  block,   the  associated  data  records,   and  all
subordinate  data  items  to  have  the  external  attribute.

2.     The  absence  of  the   EXTERNAL   clause     from     a     file     description     entry
causes    the    file  control  block,   the  associated  data  records,   and  all
subordinate  data  items  to  have  the  internal  attribute.

3.     The  presence  of  the  GL0BAL  clause   in  a   file  description  entry     causes
the    file-name,     the    associated     record-names,   all  subordinate  data-
names,   all   subordinate  condition-names,   and     all     subordinate     index-
names   to  be   global   names.

4.     The  absence  of  the  GL0BAL  clause  from  a   file   description  entry  causes
the     file-name     to     be     a     local     name.     The  associated  record-names,
subordinate  data-names,   subordinate  condition-names,   and     subordinate
index-names     are   local   names   unless   the   GL0BAL  clause   is  specif ied   in
the  level  01   data  description  entry  subordinate  to  the  file    descrip-
tion  entry.

5.     If  the  file  description  entry  for    a    s®quential     file    contains    the
LINA6E      clause      and   the   EXTERNAL   clause,   the   LINAGE-COUNTER   data   item
is  an  external   data  item.       1f    the     file    description    entry    for    a
sequential   file   contains  the  LINAGE  clause  and  the   GL0BAL   clause,   the
special   register   LINAGE-COUNTER   is   a   global   name.
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6.      The   EXTERNAL   clause   and   the     GL0BAL     clause     are     presented     in     this
chapter.       All     other    clauses    in    the    file    description    entry  are
presented   in   the   IDENTIFICAT10N   AND   ENVIRONMENT   DIVISI0N   chapter.
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TllE   DATA  DESCRlpTloN   ENTRv   IN   INTERPRoeRAM  coMMUNICATloN

Function

Within   lnter-Program  Communication,   a
within     the     Working-Storage     or  File
record  and  its  subordinate  data   items

level     01     data    description    entry
Section  determines  whether  the  data
have   local   names  or  global   names.

Within  lnter-Program  Communication,   a   level     01     data     description     entry
within     the    Working-Storage     Section  determines  the  internal   or  external
attribute  of  the  data   record  and  its  subordinate  data  items.

6eneral  Formt

01

7-26 4004294  F

ata-name-
1LLER

[REDEFINES   data-name-2]

[1S    EXTERNAL]

[1S    GLOBAL]

PICTURE

}      1S  chracter-strin]



BINARY

COMPUTAT10NAL

COMP

E_OMPUTAT10NLAL±

COMP-1

COMPUTATIONAL-2

[USAGE    IS]

[iE„  t

r\

n

COMP-2

COMPUTAT10NAL-3

COMP-3

COMPUTATIONAL-4

COMP-4

DISPLAY

DOUBLE~REAL

1NDEX

PAC KE D-DEC IMAL

SINGLE-REAL

WORD-BINARY

LEADIN6

TRAILING

SYNC

[SEPARATE   CHARACTER
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JUSTIFIED

[BL"  WHEN   ZERO]

[VL4H  IS  literai-i ].

Syntax  Rules

1.     The  EXTERNAL   clause  may  be  specified  only  in  data   description  entries
in  the  Working-Storage   Section  whose   level-number   is  01.

2.      The   EXTERNAL   clause   and   the   REDEFINES   clause   must   not   be   specified   in
the  same  data  description  entry.

3.     The  GL0BAL  clause  may  be  specified  only  in  data     description     entries
in  the  Working-Storage   or  File  Section  whose   level-number   is  01.

4.     Data-name-1   must  be  specified  for  any  entry  containing  the  6L0BAL     or
EXTERNAL     clause,     or     for   record  descriptions  associated  with  a  file
description   entry  which   contains   the   EXTERNAL   or   GL0BAL   clause.

6eneral  Rules

1.     The  presence  of  the  EXTERNAL     clause     in     a     data     description     entry
causes    the    data     record    and  all   subordinate  data  items  to  have  the
external  attribute.

2.     The  absence  of  the  EXTERNAL  clause     from     a     data     description     entry
causes     the    data     record    and  all   subordinate  data   items  to  have  the
internal  attribute.

3.     The  presence  of  the  GL0BAL  clause   in  a  data  description  entry.    causes
the       data-name,       all       subordinate       data-names,       all     subordinate
condition-names,   and  all   subordinate   index-names  to  be  global   names.

4.     The  absence  of  the  GL0BAL   clause   from  a   data  description  entry  causes
the       data-name,       all       subordinate       data-names,       all     subordinate
condition-names,   and  all   subordinate   index-names  to  be   local   names.

5.      The   EXTERNAL   and   the   6L0BAL   clause   are   described   in   this   chapter.   All
other  clauses   in  the  data  description  entry  are  presented  in  the  DATA
DIVIS10N   chapter.
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THE  SCREEN  DESCRIPTION  ENTRY   IN   INTER-PROCRAM  COMN"1CATI0N

FurBtion

Within  lnter-Program  Coimiunication,   a   level   01   screen     description     entry
within    the    Screen    Section  determines  whether  the  screen  record  and  its
subordinate  screen   items  have   local   names  or  global   names.

Ceneral  Forut

Format  1    (Grop  Entry)

en-name-
01 FILLER

[1S   6L0BAL]

[BLANK   SCREEN]

[BELL]

[BLINK]

[EQÄ  [integer-i ]]

[HIGHL16HT]

r\ [REVERSE]

[ UNDERL INE ]

[±|!!E  NUMBER   IS   [E±±!i]   integer-2]

[4m]

[ SECURE ]
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[REQUIRED]

[FULL]

[ HEBREW ]  .

Forriiat  2   (Literal   Screen  Element   Entry)

cre en-name-

[1S    GLOBAL]

-t=)l
J

[BL"  WHEN   ZEBQ]

[ BELL ]

[BLINK]

[BLQÄ[integer-i]]

[ HIGHL IGHT ]

[REVERSE

[ UNDERL INE ]

[LL|ALE   NUMBER   IS   [E±|±i]   integer-2]
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[CLQ±|±!!D!   NUMBER   IS   [E±|±i]    integer-3]

1S  character-string

VALUE   IS   literal-1.

Format   3

01

(Data-1tem   Screen  Element  Entry)

c re en-name-
1LLER

[1S    GL0BAL]

r\

®

- t=,_
[ BELL ]

[BLINK]

[B0X   [integer-1]]

[ HI GHL 16HT ]

[ REVERSE ]

[ UNDE RI INE ]

[±JJLE   NUMBER   IS   [£[[!E]   integer-2]

[£9±|±±!!!!   NUMBER    IS    [j2t|±i]    integer-3]
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1S  character-string

USING   identifier-1

tidentifier-21iteral-1

T0   identifier-3

PICTURE

[BLANK    WHEN    ZERO]

[4ü]

[ SECURE ]

[R€QUIRED]

[FULL]

[ HEBREW ]  .

Syntax  Rules

1.     The  GL0BAL  clause  may  be  specified  only  in   data     description     entries
in  the  Screen  Section  whose   level-number   is   01.

2.     Data-name-1   must  be  specified  for  any     entry     containing     the     GL0BAL
clause.

6eneral  Rules

1.     The  presence  of  the  GL0BAL  clause   in  a.screen  data   description     entry
causes     the  screen-name  and  all   subordinate  screen-names  to  be  global
names .
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2.     The  absence  of  the  GL0BAL  clause  from  a  data  description  entry  causes
the  screen-name  to  be  a   local   name.     The  subordinate  screen-names  are
local   names.

3.     The  GL0BAL  clause   is   presented   in  this   chapter.     A11   other   clauses   in
the    screen    data    description  entry  are  presented  in  the  Screen  Han-
dling  chapter.
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TIJE   REPORT   DESCRIPTION   ENTRY   IN   INTERPR06RAM  COMMUNICAT10N

Function

Within  lnter-Program  Communication,   the  report  description     entry    deter-
mines  whether  a   report-name   is  a   local   name   or  a  global   name.

6eneral  Format

BQ   report-name-i

[1S  GJfl]

[CLQB±1iterai-i]

CONTROL    IS

CONTROLS    ARE

[FIRST    DETAIL

[F00TING

{ data -name-1 }

F1_N_A-L    [data-name-1  ].  . .

integer-1 [HEADING integer-2]

integer-3]      [LL4!|  DETAIL   integer-4]

in tege r-5

6eneral  Rules

1.     The  presence  of  the  GLOBAL     clause     in     a     report     description     entry
causes  the   report-name  to  be  a  global   name.

2.     The  absence  of  the   GL0BAL   clause     from     a     report     description     entry
causes  the   report-name   to  be  a   local   name.

3.     If  the  report  description  entry  contains  the  GL0BAL  clause,   the     spe-
cial   registers   LINE-COUNTER   and   PAGE-COUNTER   are   global   names.

4.     The  GL0BAL  clause   is  presented  in  this   chapter.     All   other  clauses   in
the     report    description    entry    are    presented     in  the  Report  Writer
chapter.
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EXTERNAL  clause

Function

The  EXTERNAL  clause  specifies  that  a  data   item  or  a  file  control   block  is
external.     The  constituent  data   items  and  group  data  items  of  an  exterpal
data   recordare     available     to     every     program     in    the     run     unit    which
describes  that  record.

Ceneral  Fornt

ls   EXTERNAL

r\

n

®

Syntax  Rules

1.     The  EXTERNAL  clause  may  be  specified  only   in  file  description  entries
or  in  record  description  entries  in  the  Working-Storage  Section.

2.     1n  the  same  program,   the  data-name  specified  as  the    subject    of    the
entry  whose   level-number   is  01   that   includes  the  EXTERNAL  clause  must
not  be  the  same  data-name  specified  for  any    other    data    description
entry  which   includes   the   EXTERNAL   clause.

3.     The  VALUE  clause  must  not  be  used  in  any  data  description  entry  which
includes,     or   is   subordinate  to,   an  entry  which   includes  the  EXTERNAL
clause.     The  VALUE  clause  may  be  specified  for  condition-name  entries
associated  with  such  data  description  entries.

Ceneral  Rul®s

1.     The  data  contained  in  the  record  named  by    the    data-name     clause     is
external     and  may  be  accessed  and  processed  by  any  program  in  the  run
unit  which  describes  and,   optionally,   redefines    it    subject    to    the
following  general   rules.

2.     Within  a   run  unit,   if  two  or  more  programs  describe  the  same  external
data     record,     the  associated  data  description  entries,   including  all
subordinate  data-names  and  data  items  and  their     redefinitions,     must
be   identical   except  that  GL0BAL  clauses   need  not  occur   identically  in
the  description.     However,   a     program     which     describes     an     external
record     may     contain  a  data  description   entry   including  the  REDEFINES
clause  which  redefines  the  complete  external   record,     and     this     com-
plete     redef inition    need    not  occur  identically  in  other  programs  in
the   run   unit.       (See     The   REDEFINES   Clause.)

3.     Use  of  the   EXTERNAL   clause   does   not   imply  that  the     associated     file-
name   or   data-name   is   a   global   name.      (See     The   GL0BAL   Clause.)

4.     The  file  control  block  associated  with  this  description  entry    is    an
external   file  control   block.
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=  6LOBAL clause
Function

The  GL0BAL  clause   specifies  that  a  data-name,   a   file-name,   or     a     screen-
name     is  a  global   name.     A  global   name   is  available   to   every  program  con-
tained  within  the  program  which  declares   it.

6eneral  Forüt

ls   GL0BAL

Syntax  Rules

1.     The  6L0BAL  clause  may  be  specified  only  in  data     description     entries
whose     level-number     is  01   in  the  File  Section  or  the  Working-Storage
Section,   file  description  entries,     report    description    entries,     or
screen  data  description  entries  whose   level   number   is  01.

2.     1n  the  same  Datä   Division,   the  data  description  entries  for     any     two
data   items  for  which  the  same  data-name   is  specified  must  not   include
the   GLOBAL   clause.

3.      1f  the   SAME   RECORD  AREA   clause   is   specified   for     several     files,      the
record    description  entries  or  the  file  description  entries  for  these
files  must   not   include  the  GL0BAL   clause.

6eneral  Rules

1.     A  data-name,   file-name,   screen-name,   or   report-name  described  using  a
GL0BAL   clause   is  a   global   name.     All   data-names  subordinate  to  a   glo-
bal   name  are  global   names.     All     condition-names     associated     with     a
global   name  are  global   names.

2.     A  statement  in  a  program  contained  directly  or     indirectly    within     a
program  which  describes  a   global   name  may   reference  that   name  without
describing   it  again.      (See     Scope   of  Names.)

3.      If  the   GLOBAL   clause   is  used   in  a   data   description  entry     which     con-
tains     either     the   REDEFINES   clause   or   the   RENAMES   clause,   it   is   only
the   subject  of  that   REDEFINES     or     RENAMES     clause,      as     appropriate,
which  possesses  the  global  attribute.
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INTERPROCRAM  C0tllL»lICATION   IN  TIJE  PROCEDURE  DIVISION

Tm:  PROCEDURE   l]1VISION   HEAI]ER

The  Procedure  Division  is   identified  by,   and  must  begin  with,   the  follow-
ing  header:

PROCEDURE   DIVIS10N   [USIN6   {data-name-1}    ...    ].

The  USING  phrase   is  necessary  only  if  the  object  program  is  to  be   invoked
by  a  CALL  statement  and  that  statement  includes  a  USIN6  phrase.

The  USING  phrase  of  the  Procedure  Division  header     identifies     the     names
used  by  the  program  for  any  parameters  passed  to  it  by  a  calling  program.
The  parameters  passed  to  a  called  program  are     identified     in     the     USING
phrase     of     the     calling     program's     CALL     statement.     The  correspondence
between  the  two  lists  of  names  is  established  on  a  positional  basis.

Syntax  Rules

1.     D.ta-name-1   must  be  defined  as  a   level   01   entry  or  a  level     77     entry
in  the  Linkage  Section.

2.     A  particular  user-defined  word  may     not     appear     more     than     once     as
data-name-1 .

3.     The  record  description  entry  for  data-name-1   must  not  contain  a  REDE-
FINES   clause.      Data-name-1   may,   however,   be   the   object  of  a   REDEFINES
clause  elsewhere   in  the  Linkage  Section.

The  following  additional   rules  apply:

1.     The  object  program  operates  as  if  the  data   item  in  the  called  program
occupies     the  same  storage  area  as  the  corresponding  item  in  the  cal-
1ing  program.     The  description  of  the  data   item  in  the  called  program
must     describe  the  same  number  of  character  positions  as  described  by
the  description  of  the  corresponding  data  item  in    the    calling    pro-
gram.

2.     At  all  times   in  the  called  program,     references     to     data-name-1     are
resolved     in  accordance  with  the  description  of  the  item  given  in  the
Linkage  Section  of  the  called  program.

3.     Data   items   defined   in  the  Linkage   Section  of  the  called     program     may
be     referenced     within  the  Procedure  Division  of  that  program  if ,   and
only  if ,   they  satisfy  one  of  the  following  conditions:

a)     They  are   operands  of  the  USING  phrase   of  the     Procedure     Division
header .
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b)     They  are  subordinate  to  operands  of  the  USING  phrase  of  the     Pro-
cedure   Division   header.

c)      They   are   defined   with   a   REDEFINES   or   RENAMES   clause,      the     object
of  which  satisfies  the  condition   in  point  a  above.

d)     They  are  items  subordinate  to  any  item  which  satisfies  the  condi-
tion   in  point  c  above.

e)     They  are  condition-names     or     index-names     associated     with     data
items  that  satisfy  any  of  the  above  four  conditions.

0
0
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Function

The  CALL   statement  causes  control   to  be  transferred  from  one  object     pro-
gram  to  another,   within  the  run  unit.

6eneral  For"t

CALL

i den ti fie r-1

literal-1

OVERFLOW

EXCEPT10N

[!!EJj!!£  {identifie r-2 } . .  . ]

imperative-statement-1 [ END-CALL ] ]

®

®

®

Syntax  Rules

1.     Literal-1   must  be  a  nonnumeric  literal   other  than  a     figurative    con-
stant  which  contains  the  program-name.     Therefore,   the  maximum  length
allowed  is  thirty  characters.

2.     Identifier-1   must  be  defined  as  an  alphanumeric  data-item.

3.     Each  of  the   operands   in  the  USING  phrase  must   have  been  defined  as     a
data     item     in     the  File  Section,   Working-Storage  Section,   or  Linkage
Section.      A   binary  operand     must     be     defined     with     the     SYNCRONIZED
(RIGHT)     clause.     Otherwise,   identifier-2  must  be  word-aligned  either
naturally  or   by  being   defined  with   the     SYNCHRONIZED      (LEFT)      clause.
Note     that   if  the   operand   is  a   group   item,   the   SYNC   clause  may  not  be
specified  explicitly.   Therefore,   the  record  must  be  defined  carefully
in  order  for  the  group  to  be  aligned  naturally.

4.      The      ON      0VERFLOW      or      ON      EXCEPTI0N      phrase      is      allowed        only         if
identifier-1   is  specified.

6eneral  Rules

1.     Literal-1   or  the  content  of  the  data   item  referenced  by     identifier-1
identifies     the  called  program  or   link   unit.   The  program  in  which  the
CALL   statement  appears   is  the   calling  program.        If     the     program     or
link  unit  being  called   is  written   in  C0B0L,   the  rules  for  the  specif-
ication  of  literal-1   or  the  content  of  the     data-name     referenced    by
identifier-1     are     as     described  in  rules  2  through  4.   If  the  program
being  called  is  not  a  C0B0L  program,   the   rules  for  formation     of     the
program-name     are     defined  by  the   language  the  program  is  written   in,
but  must  obey  the  MOS  file  system  file-name  constraints.
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2.      1f  a  program  is  being  called  which   is   not  compiled  separately:

a)     Literal-1   must  be  specified.

b)     Literal-1   may  not  contain  lower-case   letters.

c)     Literal-1     must     contain     the     program-name     contained       in       the
PROGRAM-ID   paragraph   of   the   called   program.

3.      1f  a   separately  compiled  program   is  being  called:

a)     Literal-1     or    the    content     of    the     data     item     referenced       by
identifier-1     must     contain     the     program-name     contained     in  the
PROGRAM-ID   paragraph   of   the   called   program.

b)     If  literal-1   is    specified,     upper    and     lower-case     letters    are
treated  equivalently.

c)     lf  identifier-1   is  specified,   the  content  of  the  data  item  refer-
enced  by  identifier-1   may  not  contain  lower-case  letters.

4.     1f  a  link  unit  is  being  called:

a)     1dentifier-1   must  be  specified.

b)     The  content  of  the  data  item  referenced  by  identifier-1   specifies
the     path     name     of  the   link  unit  file  on  the  physical   device.   If
the  content  of  the  name  contains    a     space     character,     only    the
characters    up  until  the  first  blank  are  considered  to  be  part  of
the  name.   1f  the  physical   link  unit  name  starts  with  the     charac-
ter     '/',     then     it   is  assumed  to  be  a  complete  path  name.   Other-
wise,   the  content  of  the  data   item  referenced  by  identifier-1     is
assumed     to     be     a  partial   path  name.   1n  either  case,   the  allowed
maximum  length  until  the  first  blank  is  fifty-nine  characters.

c)     When  calling  a   link   unit  which  has   already  been     called     and     has
not    yet     been  cancelled,   the  content  of  the  data  item  referenced
by  identifier-1   must  be  identical  to  that  of  the  first  call.     For
example,     the     link     unit  may  not  be  called  using  a  complete  path
name  and  successively  called  using  a   relative  path  name   unless     a
CANCEL   statement   is   first  executed.

5.      1f ,   when  a   CALL   statement   is  executed     for     a     program,     the     program
specified  by  the  CALL  statement  is  made  available  for  execution,   con-
trol   is  transferred  to  the  called  program.

1f ,   when  a  CALL   statement  is  executed  for  a   link  unit,   the  link     unit
specified     by  the  CALL  statement   is  made  available  for  execution,   the
link  unit  is  loaded,   if  necessary,   and  control   is  transferred  to    the
program    that     is    the    entry-point    of    a  link  unit.   Therefore,   this
entry-point  program  is  the  called  program.

After     control     is     returned     from     the     called       program,       the       ON
0VERFLOW/EXCEPT10N     phrase,      if     specified,   is   ignored  and   control   is
transferred  to  the  end  of  the  CALL  statement.
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6.     If  it  is  determined,   when  a  CALL  statement  specifying  identifier-1   is
executed,     that  the  program  or  link  unit  specified  by  the  CALL  state-
ment  is  not  present  in  the  run  unit  or  conflicts    with    other    object
programs     or     link   units   already   loaded  and   the   ON   0VERFLOW/EXCEPT10N
phrase         is           specified,           control           is           transferred           to
imperative-statement-1.     The  special   register  MESSAGE  contains   infor-
mation  concerning  the  type  of  exception  that  occurred.      (See     Special
Register   MESSAGE).

7.     1f  it  is  determined,   when  a  CALL  statement  specifying  identifier-1   is
executed,     that  the  program  or  link  unit  specified  by  the  CALL  state-
ment  is  not  present  in  the  run  unit  or  that  it  conflicts    with    other
object       programs       or       link       units       already     loaded    and     the     ON
0VERFLOW/EXCEPTI0N   phrase   is   not   specified,   execution  of  the   run   unit
is  terminated.

8.     Two  or  more  programs   in  the   run  unit  may  have  the  same     program-name,
and    the  .  reference     in    a     CALL     statement    with  literal-1   to  such  a
program-name   is   resolved  by  using  the  scope  of  names  conventions     for
program-names.      (See     Conventions   for  Program-Names.)

For  example,   when  only  two  programs   in  the  run     unit     have     the     same
name  as  that  specified   in  a  CALL  statement:

a)     One  of  those  two  programs  must    also    be     contained    directly    or
indirectly    either    within    the  separately  compiled  program  which
includes  that  CALL  statement  or  within     the     separately    compiled
program    which  itself  directly  or  indirectly  contains  the  program
which   includes  that  CALL   statement,   and

b)     The  other  of  those  two  programs  must  be  .  a     different     separately
compiled  program.

The  mechanism  used  in  this   example   is  as   follows:

a)     1f  one  of  the  two  programs  having  the  same  name  as  that  specified
in  the  CALL  statement  with  literal-1   is  directly  contained  within
the  program  which   includes  that  CALL  statement,   that    program     is
called.

b)     1f  one  of  the  two  programs   having  the  same  name  as  that  specified
in     the  CALL   statement  with  literal-1   possesses  the  common  attri-
bute  and  is     directly    contained     within    another    program    which
dir`ectly    or     indirectly    contains  the  program  which  includes  the
CALL   statement,   that  common  program  is  called  unless  the     calling
program  is   contained  within  that  common  program.

c)     Otherwise,   the  separately  compiled  program  is  called.

9.     If  identifier-1   is  specified  in  a  CALL   statement,   reference  is  always
to    a     separately    compiled    program    or     a     separate  link  unit.   1f  a
separately  compiled  program  within  the   link  unit  has     a     program-name
which     is     the     same     as     the  file  name  of  a   link  unit  in  the  program
directory  of  the  root  link  unit,   and    the    data     item     referenced    by
identifier-1     contains     this     name,     the     separately  compiled  program
within  the  link  unit  is  called.

4004294   F                C0B0L   LAN6UAGE   REFERENCE   MANUAL CALL-3



10.   If  the  called  program  does  not  possess  the  initial  attribute,   it,   and
each    program    directly    or  indirectly  contained  within  it,   is  in  its
initial  state  the  first  time  it  is  called  within  a  run  unit    and    the
first  .time   it   is   called  after  a  CANCEL  to  the  called  program.

On  all  other  entries  into  the  called  program,   the  state  of    the    pro-
gram    and     each    program    directly    or   indirectly  contained  within  it
remains  unchanged   from  its   state  when   last  exited.

11.   lf  the  called  program  possesses  the  initial  attribute,     it    and    each
program    directly    or     indirectly  contained  within  it,   is  placed  into
its  initial  state  every  time  the  called  program  is    called    within    a
run  unit.

12.   Files  associated  with  a  called  program's  internal   file  control   blocks
are     not     in     the     open  mode  when  the  program  is   in  an  initial   state.
(See   lnitial   State   of  a  Program.)

On  all  other  entries  into  the  called  program,   the    status    and    posi-
tioning     of  all   such  files   is  the   same  as  when  the  called  program  was
last  exited.

13.   The  process   of  calling  a   program  or   exiting     from     a     called     program
does    not    alter    the  status  or  positioning  of  a  file  associated  with
any  external   file  control  block.

14.   If   the  program   being  called   is  a   C0B0L   program,   the   USING     phrase
included   in  the  CALL   statement   only   if  there   is  a   USING  phrase   in
Procedure   Division   header  of  the  called  program,   in     which     case
number     of     operands     in   each  USING  phrase  must  be   identical.      If
program  being  called   is   other  than  a   C0B0L  program,   the     use     of
USING     phrase     and  the  mapping  of  parameters   is   the   responsibility
the  user.

15.   The  sequence  of  appearance   of  data-names   in  the  USING  phrase     of .  the
CALL     statement     and     in   the   corresponding  USING  phrase   in  the  called
program's  Procedure   Division     header     determines     the     correspondence
between  the  data-names  used  by  the  calling  and  called  programs.     This
correspondence   is  positional   and  may  not     be     name     equivalence;     the
first     data-name     in     one  USING  phrase  corresponds  to  the  first  data-
name  in  the  other,   the  second  to  the  second,   etc.

16.   The  values   of  the  parameters   referenced   in  the  USIN6     phrase     of     the
CALL     statement     are  made  available  to  the  called  program  at  the  time
the  CALL   statement   is   executed.

17.   The  object  program  operates  as   if  the  corresponding  data   item  in     the
called  program  occupies  the  same   storage  area   as  the  data   item  in  the
calling  program.     The  description  of  the  data   item  in  the  called  pro-
gram     must     describe     the     same     number     of     character     positions     as
described  by  the  description  of  the  corresponding  data     item     in     the
calling  program.     1n  addition,   if  the  data   item  in  the  called  program
is  numeric,   its  data     description     must     be     the     same    as     the     data
description  of  the  corresponding  data   item  in  the  calling  program.
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18.   Called   programs   may  contain  CALL   statements.      However,   a   called     pro-
gram    must     not     execute  a  CALL  statement  that  directly  or   indirectly
calls  the  calling  program.      If  a   CALL   statement     is     executed     within
the     range    of    a  declarative,   that  CALL  statement  cannot  directly  or
indirectly  reference  any  called  program  to    which    control     has    been
transferred  and  which  has   not  completed  execution.

19.   The   END-CALL   phrase   delimits   the   scope   of  the  CALL     statement.         (See
Scope  of  Statements.)
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Function

The  CANCEL  statement  ensures  that  the  next  time  the   referenced  program  is
called  it  will  be  in  its  initial  state.

Ceneral  Format

CANCEL

identifier-1

1i teral-1

Syntax  Rules

1.     Literal-1   must  be  a  nonnumeric  literal   other  than  a     figurative     con-
stant     which     contains     the  program-name  or  the  path  name  of  the   link
unit  to  be  cancelled.

2.     1dentifier-1   must  reference  an  alphanumeric  data   item  such     that     its
contents  can  be  as  described  above.

3.     Literal-1   or  the  content  of  identifier-1   may  not  contain     lower     case
letters,

6eneral  Rules

1.     Literal-1   or  the  content  of  the  data  item  referenced  by    identifier-1
identifies    the    program    or  link  unit  to  be  cancelled.   The  rules  for
the  specification  of  literal-1   or  the  content  of  the  data-name  refer-
enced  by  identifier-1   are  as  described  in  rules  2  through  3.

2.      1f  a   separately  compiled  program  is  being  cancelled:

a)     Literal-1     or     the     content.of    the     data     item     referenced       by
identifier-1     must     contain     the     program-name     contained     in  the
PROGRAM-1D   paragraph   of   the   program   to   be   cancelled.

b)     Literal-1     or     the    content    of    the     data     item     referenced       by
identifier-1   may  not  contain   lower-case   letters.

3.     1f  a   link  unit   is  being  cancelled:

a)     Literal-1     or     the    content    of    the    data     item     referenced       by
identifier-1   specifies  the  path  name  of  the  link  unit  file  on  the
physical   device.   1f  the  content  of     the     name     contains     a     space
character,     only  the  characters  up  until  the  first  blank  are  con-
sidered  to  be  part  of  the  name.   1f  the  physical     1ink     unit     name
starts    with    the     character   '/',   then  it  is  assumed  to  bea  com-
plete  path  name.     Otherwise,   the  content  of  the  data   item     refer-
enced     by     identifier-1      is  assumed  to  be  a  partial  path  name.   1n
either  case,   the  allowed  maximum  length  until   the  first  blank     is
fifty-nine  characters.
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b)     Literal-1     or    the     content    of    the     data     item     referenced       by
identifier-1     must    be  identical  to  that  of  the  call  which  caused
the  dynamic   load  of   link  unit.   For  example,   the   link  unit  may  not
be     called     using  complete  a  path  name  and  successively  cancelled
using  a   relative  path  name.

4.     lf  a  separately  compiled  program  within  the   link  unit  has  a     program-
name  which   is  the  same  as  the  file  name  of  a   link  unit   in  the  program
directory  of  the  root  link  unit,   and    the    data     item    referenced    by
identifier-1     contains    this     name,     the     separately  compiled  program
within  the  link  unit  is  cancelled.

5.     Subsequent  to  the  execution  of  an  explicit  or  implicit  CANCEL     state-
ment.   the  program  or  link  unit  referred  to  therein  ceases  to  have  any
logical   relationship  to  the   run   unit  in  which     the     CANCEL     statement
appears.     In     addition,   in  an  explicit  CANCEL  statement   referencing  a
link  unit,   that  link  unit  ceases  to  have  any  physical   relationship  to
the  run  unit,   i.e.   it  is  unloaded.   If  the  program  or  link  unit  refer-
enced  by  a  successfully  executed  explicit  or  implicit    CANCEL     state-
ment  in  a  run  unit  is  subsequently  called  in  that  run  unit,   that  pro-
gram  is  in  its  initial   state.   (See  lnitial  State  of  a  program).

6.      A  program   named   in   a   CANCEL   statement   must   be   a     C0B0L     program     com-
piled  separately  within  the  run  unit.

7.     When  an  explicit  or  implicit  CANCEL  statement  is  executed,     all     pro-
grams     contained     within     the     program  or  link  unit  referenced  by  the
CANCEL  statement  are  also  cancelled.

8.     A  program  or   link   unit   named   in  the  CANCEL   statement  must     not     refer
directly    or     indirectly    to  any  program  that  .has  been  called  and  has
not  yet  executed  an   EXIT   PROGRAM   statement.

9.     A  logical   relationship  to  a  cancelled  program  is  established  only    by
execution     of  a  subsequent  CALL   statement  naming  that  program  or   link
unit  containing  that  program.

10.   A  called  program  is  cancelled  either  by    being    referred    to    as     the
operand    of  a  CANCEL  statement,   by  the  termination  of  the  run  unit  of
which  the  program   is   a  member,   or   by  execution`   of     an     EXIT     PR06RAM
statement  in  a  called  program  that  possesses  the  initial  attribute.

11.   No  action   is   taken  when  an  explicit  or   implicit  CANCEL     statement     is
executed     naming    a  program  that  has  not  been  called  in  this  run  unit
or     has     been     called    and     is     at    present    cancelled.       Control     is
transferred    to    the  next  executable  statement  following  the  explicit
CANCEL   statement.

12.   The  contents  of  data   items  in  external   data   records    described    by    a
program  are  not  changed  when  that  program  is  cancelled.
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13.   During  execution  of  an  explicit     or     implicit     CANCEL     statement,     an
implicit  CLOSE  statement  without  any  optional   phrases   is  executed   for
each  file   in  the  open  mode  that  is  associated  with  an     internal     file
connector     in   the   program  or   link   unit   named   in   the   CANCEL   statement.
Any  USE  procedures  associated  with  any  of  these  files     are     not     exe-
cuted .
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EXIT  PROC"

Function

The   EXIT   PROGRAM   statement  marks   the   logical   end   of  a   called   program.

6eneral  Forlat

EXIT    PROGRAM

®

r\

rl

Syntax  Rules

1.      If  an   EXIT  PROGRAM   statement  appears   in     a     consecutive     sequence     of
imperative     statements    within  a  sentence,   it  must  appear  as  the  last
statement  in  that  sequence.

2.      The   EXIT   PR06RAM   statement   is   not   permitted   in   the     DECLARATIVE     sec-
tion  of  a  program.

6eneral  Rules

1.      If  the   EXIT  PROGRAM   statement   is   executed   in  a   program  which     is     not
under     the     control     of  a   calling   program,   the   EXIT   PROGRAM  statement
causes  execution  of  the  program  to  continue  with  the  next    executable
statement.

2.      The   execution   of   an   EXIT   PROGRAM   statement   in   a   called   program     which
does    not    possess  the  initial   attribute  causes  execution  to  continue
with  the  next  executable   statement  following  the     CALL     statement     in
the  calling  program.     The  program  state  of  the  calling  program  is  not
altered  and  is  identical  to  that  which  existed  at  the    time    it    exe-
cuted    the     CALL  statement  except  that  the  contents  of  data   items  and
the  contents  of  data  files  shared  between  the  calling  and  called  pro-
gram     may  have  been   changed.     The  program   state  of  the  called  program
is  not  altered  except  that  the  ends  of     the     ranges     of    all     PERFORM
statements     executed    by    that    called  program  are  considered  to  have
been   reached.

3. Besides  the  actions  specified  in  general   rule  2,   the  execution  of    an
EXIT     PR06RAM     statement   in  a   called   program  which  possesses   the   ini-
tial   attribute   is  equivalent  also  to     executing    a     CANCEL     statement
referencing  that   program.      (See     The   CANCEL   Statement.)
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ÜSE

Function

Within   lnter-Program  Communication,   the  USE   statement  determines     whether
the  associated  declarative  procedures  are   invoked  during  the  execution  of
any  program  contained  within  the  program  which   includes     the     USE     state-
ment.

\

6eneral  Format

EXCEPT10N

ERROR
!!±E   [GL±gp4LL]   4EJEE   STANDARD

PRÖCEDURE    0N

{f i l e-na rTe-1 } .
1NPUT

0UTPUT

1-0

EXTEND

Syntax  Rules

1.     If  file-name-1   is   specified,   the  GL0BAL  phrase  may  not  be  specified.

2.     File-name-1   must  be  defined   in  the  program  containing  the  USE     state-
ment.

6eneral  Rules

1.     Special   precedence   rules  are   followed     when     programs     are     contained
within  other  programs.     1n  applying  these  rules,   only  the  first  qual-
ifying  declarative  will  be  selected  for  execution.       The    declarative
which     is  selected  for  execution  must  satisfy  the  rules  for  execution
of  that  declarative.     The  selection  depends  upon  where    the     file     is
declared  and  where  the  USE  statement   is  present.

a)     The  declarative  within  the  program  that  contains    the    definition
of  the  file.

b)     The   declarative   in   which  the   GL0BAL   phrase   is   specified  and   which
is     within     the  program  directly  containing  the  program  which  was
last  examined  for  a  qualifying  declarative.

c)     Any  declarative     selected     by     applying     rule     lb     to     eac`h     more
inclusive     containing    program     until     rule     lb  is  applied  to  the
outermost  program.     If  no  qualifying  declarative   is     found,     none
is  executed.
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8.       SEGMENTAT10N

Segmentation  provides   a  means  by  which   the   user.may   communicate  with     the
compiler   to   specify  object  program  overlay   requirenEnts.

Segmentation  is  treated  as   commentary  infomation.

®

rl

n

SCOPE

C0B0L   segmentation  deals  only  with  segmentation  of   procedures.     As     such,
only     the     Procedure  Oivision  and  the  EnvironiTent  Divisicm  are  considered
in   determining   segmentation  requirements  for  an   object  program.

OR6ANIZATION

Although   it   is   not  mandatory,   the  Procedure   Division  for  a   source  program
is     usully    written  as  a  consecutive  group   of  sections,   each  of  which   is
composed  of  a  series  of   closely  related  operations  that  are    designed     to
collectively     perform     a   particular   function.      However,   when   segmentation
is   used,   the  entire  Procedure  Division  must   be   in   sections.     Each  section
must  then   be   specified   as   belonging   to  either   the   nonoverlayable   or   over-
1ayable   portion  of   the   program.

T£;e::e::osgre::en:aLti::::::ut::i:Ct§eg:::ta#y:£nc::th==n:::::::a:;s;hL:

tactic  restrictions  nor  implies  any  semantic  differences    over     the     sam
program  written  withut   segmentation.

Noimnrlayable Portion

The   nonoverlayable   portion  is   defined  as     that     portion    of     the     program
which     must     not     be     overlaid     once   it  has   been   referenced  explicitly   or
implicitly.

Overlayable  Portion

The  overlayable   portion  is   defined  as   that  portion  of   the     program    which
can     overlay  any  other  overlayable   segmnt   or   be  overlaid  by  any  nonover-
1ayable   or   overlayable   segment.
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SEGMENT   CLASSIFICAT10N

Sections  which  are  to  be   segmented  are     classified,      using     a     system     of
segment-numbers   and   the   following  criteria:

-       Frequency   of   Use   -     Generally,      the     more     frequently     a     section     is
referred     to,   the   lower   its   segment-number;   the   less   frequently   it   is
referred  to,   the   higher   its  segment-nimber.

-       Relationship   to  Other   Sections  -   Sections   which     frequently     cormuni-
cate  with   one  another   should  be   given  the   sarv€   segment-nunbers.

SEGNENTAT10N   CONTROL

The   logical   sequence  of   the   program  is   the   sarre   as   the   sequence   in     which
statements     are     written     in     the     source     program,     except     for   specific
transfers  of   control.      (See   Explicit  and  lmplicit  Transfers  of     Control.)
1f     any     reordering     of   the  object   program   is   required  to   handle  the   flow
from   segment  to   segment,   accordir¥]  the   the   rules   in   this   section,   control
transfers     are     provided     to    maintain     the   logical   flow  specified   in  the
source  program.
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SEGMENTAT10N   IN   THE   ENVIRONMENT   DIVIS10N

CONF16URAT10N   SECTION

lnfomation  concernir¥]  the  Configuration  Section   is   located   in   the     lDEN-
TIFICATI0N   AND   ENVIRONMENT   DIVIS10NS    chapter.

THE   oB]ECT-CorpuTER   PARA6RAPH

FLmtion

The   OBJECT-COMPUTER   paragraph   provides   a   means   of   describing   the   computer
on  which  the  program   is   to  be  executed.

®

r\

r\

6erwal  Format

OBJECT-COMPUTER. [computer-nam

[PROGRAM    COLLATING    SEQUENCE    IS

[SEGMENT-LIMIT    IS

alphabet-name-1 ]

segment-number]   .    ]

Syntax  Rules

1.      Computer-nam   is   a   system-nam3.

6ereral  Rules

1.      All   clauses   of   the   OBJECT-COMPUTER   paragraph   apply   to   the   program     in
which     they  are  explicitly  or   implicitly  specified  and  to  any  program
contained  within  that  program.

2.      General   rules   concerning     computer-nam      and     the      PROGRAM     COLLATING
SEQUENCE      clause      are   presented    in   the   lDENTIFICAT10N   AND   ENVIRONMENT
DIVIS10N   chapter.
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_  _    ___=_
____                _

SEGHENT-11MIT  clause

Fu"*i"
The   SEGMENT-LIMIT   clause   provides   the   user   with   a   means   of   specifying   how
each     segment-number     will   be   interpreted  as   belonging   to  either   the  col-
lection  of   nonoverlayable   or   overlayable   segments.     The     logical     proper-
ties   of   these   segnients   remain   unchanged.

Ger-ral  Format

SEGMENT-LIMIT   IS   segment-nimber

Syntax  Rules

1.      Segment-nunber   must   be   an   integer   ranging   in   value     from     00     through
99.

6er-ral  Rules

1.      When   the   SEGMENT-LIMIT   clause   is   specified,    only   those   segments     hav-
ing     segment-numbers     less   than   the   segmnt   limit  are   the   nonoverlay-
able   portion  of   the   program  in   which   the   clause   is   specified   and     the
nonoverlayable     portions     of     any  prograiTß   contained  within   that  pro-
gram.

2.      Segments  which   have  segment-nimbers  equal   to   or   greater   than   the   seg-
nent   limit  are  the  overlayable   segments.

3.      When   the   SEGMENT-LIMIT   clause   is   cmitted,    all   segments     are     nonover-
1ayabl e .
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SEGMENTATION   IN   THE   PROCEDURE   DIVISI0N

GENER^L   DESCRIPTI0N

The  Procedure  Division  contains  sections  with   segment-nimbers     when     Seg-
i"}ntation     is   ued   in   a  C0B0L   source   program.      Shown   below   is   the   general
fomat  of  the  Procedure  Division  when   sections    and    segment-nunbers    are
present.

PROCEDURE    DIVIS10N.

[DECIARATIVES.

n

n

®

{sectiort-name   SECTI0N      [segment-nunber]   .

USE  statemnt.

[paragraph-name.

[sentence]    ...   ]   ...   }   ...

END    DECLARATIVES.
L___

{sectior+name SECTloN [segment-nimber]   .

[paragraph-name.

[sentence]    ...   ]    ...   }   ...
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sEGl.ENT~NLmERs

Fumti_
Section  classification  is   acccmplished   by  means   of   a   systan     of     segment-
numbers.      The   segment-number   is   included   in   the   section   header   within   the
Procedure   Division.

General  Forut

sectior+name   SECTION [ segmen t-n mber ] .

Syntax  Rules

1.      The   segment-nimber   must   be     an      integer      ranging      in     value     from     00
through   99.

2.      1f   the     segment-nmber     is     omitted     from     the     section     header,     the
segment-number   is  assumed   to   be   00.

Gereral  Rules

1.      All   sections  within   a   separately   compiled   program  which   have  the   sam
segment-number   constitute  a   program   segment.

2.      Segments  with   segment-nimbers   less  than   the   number   specified     in     the
SEGMENT-LIMIT   clause   belong   to   the   nonoverlayable   portion   of   the   pro-
gram.

3.      Segments  with   segment-nimbers  equal   to   or     greater     than     the     number
specified     in   the   SEGMENT-LIMIT   clause   belong   to   the   overlayable   por-
tion  of   the   program.
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9.      SORT-MER6E

Sort-Merge   provides  the   capability  to   order  one  or   more  files  of   records,
or   to   combine  two   or   rrore   identically  ordered   files   of   records,   according
to  a  set  of   user-specified  keys   contained  within     each     record.        Option-
ally,     each     record  nuy   be   processed  by   input   or  output  procedures.      This
pro'cessim]   may  be   applied  before  and/or   after  the   records  are  ordered     by
the   SORT   or   after   the   records   have   been   combined  by   the   MERGE.

LAN6UA6E   CONCEPTS

r\

®

SORT   FILE

A  sort  file  is   a  collection  of   records  to  be   sorted  by  a   SORT     statement.
The     sort     file     has   rK)   1abel   procedures   which   the   programmer   can  control
and  the   rules  for  blocking  and  for  allocation    of     internal     storage     are
peculiar      to   the   SORT   state"9nt.      The   RELEASE   and   RETURN   statements   imply
nothing  with  respect  to  buf fer  areas,   blocks,   or     reels.       A    sort     file,
then,      may     be     considered     as   an   internal   file  which   is   created   (RELEASE
statement)   from   the   input   file,   processed   (SORT   statement),   and  then   made
available   (RETURN  statemnt)   to  the  output   file.

A  sort  file  is   naned  by  a   file  control  entry  and  is   described  by  a     sort-
merge   file   descripticm  entry.     A   sort   file   is   referred   to  by  the   RELEASE,
RETURN,    and   SORT   statements.

HER6E   FILE

A  merge   file  is   a   collection  of   records  to  be   merged  by     a     MER6E     state-
ment.        The     merge     file   has   no   label   procedures   which   the   programmer   can
control  and  the   rules  for  blocking  and  for  allocation  of   internal  storage
are     peculiar   to   the   MERGE   stateiTent.      Th€   RETURN   statenent   implies   noth-
ing  with   respect  to  buf fer   areas,   blocks,   or   reels.     A  merge   file,     then,
may     be     considered   as   an   internal   file  which   is  created   frcm   input   files
by   combinirq   them   (MER6E   statement)   as   the   file   is   rnade   available   (RETURN
statement)   to  the  output  file.

A  merge   file  is   named  by  a   file  control     entry     and     is     described     by     a
sort-merge     file     description     entry.     A  merge   file   is   referred  to  by  the
RETUR'N   and  MERGE   statements.
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RELAT10NSHIP   WITH   SEQLJENTIAL   1-0   MODUIE

The   files   specified   in   the   USING   and  GIVING   phrases   of   the   SORT   and  MERGE
statements   must   be   described   implicitly   or   explicitly   in   the   FILE-CONTROL
paragraph  as   havirv]   sequential   organization.      No     input-output     statement
may   be  executed   for   the   file   named   in  the   sort-merge   file   description.
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SORT"ER6E   IN  TtE   ENVIR0I\lMENT  DIVIS10N

1NPUTOUTPUT   SECT10N

lnformation   concerning  the   lnput-Output   Section   is   located   in     the     lDEN-
TIFICAT10N   AND   ENVIRONMENT   DIVIS10N   chapter.

TIE  FILE-ONTROL  P"6RApll

lnformation   concerning   the  FILE-CONTROL   paragraph   is   located   in   the   IDEN-
TIFICATI0N   AND   ENVIRONMENT   DIVISI0N   chapter.

FILE-CONTROL   ENTRY

Fümim
The  file  control  entry  declares  the  relevant     physical     attributes     of    a
sort.or  merge  file.

6ereral  Forut

SELECT   [OPT10NAL]   file-name-1

ASSIGN   T0   TEXT-FILE
1iteral-1

data-name-1

SYNC

SYNCHRONIZED

Syntax  Rules

1.     Each  sort   or  merge  file  described   in   the  Data   Division  must   be  speci-
fied     only     once      in     the   FILE-CONTROL   paragraph.      Each   sort   or   merge
file   specif ied   in   the  SELECT     clause     must     have     a     sort-merge     f ile
description  entry   in  the  Data  Division   of  the   same   program.

2.     Since   file-name-1   represents   a   sort   or   merge   file,      only     the     ASSIGN
clause      is     permitted   to   follow   file-name-1    in   the   FILE-CONTROL   para-
graph.

3.     Literal-1   must   be  a  non-numeric   literal   other   than  a   figurative     con-
stant .

4.      Data-name-1   may  be   qualified.

5.      Data-name-1   must   reference   an   alphanumeric   data   item.

6.     Literal-1   or   the  content   of   the  data   item   referenced     by     data-name-1
at     the      time      of     execution     of   an  OPEN   statement   or   MERGE   statement
referencing  file-name-1   specifies   the  name   of   the  file   on   the     physi-
cal     device.   If  the  name  contains  a   space  character,   only  the  charac-
ters  up  until   the  first  blank  are   considered   to   be  part   of   the     name.
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1f     the     physical   file   name   starts   with  the  character   '/',   then   it   is
assumed   to   be   a   complete   path-name   with   an   allowed   maximum   length      of
fiftynine     characters.        Otherwise,      literal-1     or   the  content   of   the
data   item   referenced   by   data-name-1    is   assumed   to   be   a   local   name     or
the     name   of   a   file   in   the   working   directory,   and   may  not   contain   the
character   '/'.1n   this   case,   the   maximum     length     allowed      is     twelve
characters .

7.      When   data-name-1    is   specified,   the  above   length     restriction     applies
to  the   number   of  characters  before  the   first   blank  character,   if   any,
or   the   length  of   the   data   item   referenced   by   data-name-1.

6eneral  Rules

1.      The  ASSIGN   clause   specifies   the  association   of   the   file   referenced   by
file-name-1      to     a   storage   medium   referenced   by   literal-1   or   the   con-
tent   of   the  data   item   referenced   by   data-name-1.

2.       The   presence   of   the   SYNC   or   SYNCHRONIZED   phrase    in   the   ASSIGN      clause
indicates  that   the  output   to   the   indicated   file   is   synchronized,   that
is,   the   user   program   receives   control   when  the   output     operation     has
terminated.     The     default   is   asynchronous   output   which  means   that   the
output  operation   is   requested   immediately,   but   control   is   returned   to
the  C0B0L   program   before   the   operation   is   completed.
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THE   1-O-CONTROL   PARAGRAPH

Fumction

The   1--0-CONTROL   paragraph  specifies  the   memory   area   which   is   to   be   shared
by  different  files.

6er-ral Formt

1-0-CONTROL .

®

r\

n

SORT-MERGE

AREA   FOR   file-narTe-1    {file-nam-2}

Syntax  Rules

1.      The   1-0-CONTROL   paragraph   is   optioml.

6ereral  Rules

1.      The   SAME  AREA   clause   for   the   Sort-Merge      is     presented     on     the     next
Pa9e.
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SAME   AREA   clause

FurBtim

The   SAME   AREA   clause   specifies   the   memory   area   which   is   to   be      shared      by
different   files   at   least  one   of   which   is   a   sort   or   merge   file.

6ereral  Fomat

RECORD

SAME

SORT

SORT-MERGE

AREA   FOR   file-name-l    {file-name-2}    ..  .

Syntax  Rules

1.      Each   file-nan€   specified   in   the   SAME   AREA   clause   must   be   specified   in
the   FILE-CONTROL   paragraph   of   the   same   program.

2.      File-nam-1   and  file-name-2   may   not  reference   an   external     file     con-
trol   block.

3.       SORT    and   SORT-MERGE   are   equivalent.

4.       The   SAME   SORT    AREA   and   SAME   SORT-MERGE   AREA   clauses      are      treated       as
comments.        There     is,      thus,      only     one   fom   of   the   SAME   clause   with
semantic   meaning:    SAME    RECORD   AREA.

5.      More   than   one   SAME   AREA   clause   nüy   be   included   in   a   program;      however
file-name-1   must   not   appear    in   more   than   one   SAME    RECORD   AREA   clause.

6.      The   files   referenced   in   the   SAME  AREA   clause   need   not     all     have     the
same   organization   or   access.

6er-ral  Rules

1.      The   SAME   RECORD   ARLA   clause   specifies   that   two   or   more     files      refer-
enced  by   file-name-1,   file-name-2  are   to   use   the   same   memory  area   for
processirq  of   the   current  logical   record.      All   of   these  files  may     be
in     the     open     imde     at     the   sarne   time.      A   logical   record   in   the   SAME
RECORD   AREA   is   considered   as   a   logical   record   of   each      file     open      in
the     output      mde      whose      file-name      appears   in   this   SAME   RECORL)   AREA
clause   and  of   the   most  recently  read   file     open     in     the     input     mode
whose      file-mme      appears      in      this   SAME   RECORD   AREA   clause.      This    is
equivalent  to  an   implicit  redefinition  of   the   area,   i.e.  ,   records   are
aligned   on  the   leftmost  character   position.
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SORT-MERGE   IN   THE   DATA   DIVIS10N

FILE   SECTloN

The  File  Section  is   located   in   the   Data  Division     of     a     source     program.
The    File     Section     defines     the  structure   of   sort   files  and  merge   files.
Each  sort  file  or  merge   file  is  defined  by  a   sort-merge   file     description
entry     and     one     or     nDre   record   descripticm  entries.     Record   description
entries  are  written  immediately  following  the   sort-merge   file  description
entry.

The  general   fonnat  of   the  File  Section   in   the   Sort-Merge   is   shown  below.

FILE   SECT10N.

[sort-merge-file-description-entry     {record-descriptior+entry}   ...   ]   ...

SORT+ER6E  FILE  DESCRIPT10N  ENTRY

ln   a  C0BCL   program,   the   sort-merge   file  description  entry   (SD)   represents
the.    highest  level   of   organization   in  the  File   Section.     The  File  Section
header  is  followed  by  a   sort-merge  file  description  entry  consisting  of  a
level     indicator     (SD),   a   file-name,   and  a  series   of   independent   clauses.
The   clauses  of  a   sort-merge   file  description  entry   (SD  entry)   specify  the
size    and     the  names   of  the  data  records  associated  with  a   sort   file  or  a
merge   file.     There  are  no   label   procedures  which  the     user     can     control,
and     the   rules   for   blocking  and  internal   storage  are   peculiar   to  the  SORT
and  MERGE   statements.     The   sort-merge     file     description     entry     is     ter-
mimted  by  a   period.

RECORD  0ESCRIPTION   STRUCTURE

A  record  description  consists  of  a   set  of   data  description  entries    which
describe     the  characteristics  of  a  particular   recor.d.     Each   data   descrip-
tion  entry   consists  of  a   level-number   followed  by  the   data-nam   or  FILLER
clause,      if     specified,     followed     by    a  series   of   independent   clauses   as
required.     A  record   description  nuy  have     a     hierarchical     structure     and
therefore   the   clauses   ßed  with  an  entry  may   vary  considerably,   depending
upon  whether   or   not  it   is   followed  by  subordinate  entries.     The  structure
of     a  record  description  and  the  elements  allowed   in  a   record   description
entry  are  explained     in     paragraphs     Concept     of     Levels,     and     The     Data
Description  Entry.

1NITIAL   VALUES

The   initial   value   of   data  itans   in   the  File  Section  is   undefined.
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THE   SORT-MERGE   FILE   DESCRIPT10N   ENTRY

Function

The   sort-merge   file  description  furnishes   information  concerning   the   phy-
Sical   structure   and   record   names   pertaining   to  a   sort   or   merge   file.

GerEral  Format

SD      file-name-1

[RECORD   CONTAINS       [integer-1    TO]       integer-2    CHARACTERS]

RECOR0    1S

RECORDS    ARE
{da ta-na ":-1 }

Syntax  Rules

1.      The   level   indicator  SD   identifies  the     beginning     of     the     sort-merge
file   description   and  must   precede   file-name-1.

2.      The   clauses  which   follow  file-nam-1   are  optional,   and  their   order   of
appearance   is   immaterial.

3.      One   or   more  record   description  entries     must     follow     the     sort-merge
file     description     entry;      however,   no   input-output   statements  may   be
execfted   for  this   sort  or   merge   file.

6eneral  Rules

1.      The   DATA   RECORDS   clause   for   the   Sort-Merge   is   the   sam      as      the      DATA
RECORDS   clause   for   Sequential   1-0    ,    See   the   DATA   RECORDS   clause.

2.      The   RECORD   CONTAINS   clause   for   the   Sort-Merge      is      the      sa"3      as      the
RECORD      CONTAINS   clause    for   Sequential    1-0    .       See   the    RECORD   CONTAINS
cl ause .
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SORT-MERGE   IN   THE   PROCEDURE   DIVIS10N

The  Procedure  Division  state.ments  for  the   Sort-Merge   are  presented   on   the
follow~ing   pages   in   alphabetical   order.
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HERGE

Fu"=tiam

The   MERGE   statement   combines   two   or   more   identically   sequenced   files   on   a
Set   of   specified   keys,   and   during   the   process   makes   records   available,    in
merged   order,   to   an   output   procedure   or   to   an   output   file.

General  For.at

ASCEN0INC

MERGE   file-nam-1 DESCENDING KEY    {data-name-1}.

[COLLATING   SEQUENCE    IS   alphabet-name-1]

USING   file-name-2      {file-name-3}   ...

OUTPUT    PROCEDURE    IS

procedure-name-l

6IVING      {file-naine-4}    ...

Syntax  Rules

1.      MERGE   statements  may  appear   anywhere   except   in   the   declaratives     por-
tion     of     the     Procedure     Division   or   in   an   input   or   output   procedure
associated   with   a   SORT   or   MERGE   statement.

2.     File-name-1   must   be   described   in  a   sort-merge   file   description     entry
in   the   Data  Division.

3.      Data-narTe-1   is   a   key  data-nam.      Key  data-nams   are     subject     to     the
following   rules:

a)      The   data   items   identified  by  key   data-nan€s   must   be   described     in
records  associated  with   file-name-1.

d)

MERGE-1

Key   data-names   may   be   qualified.

The   cbta   items   identified  by   key   data-names  must   not     name     group
items   which   contain  variable  occurrence   data   items.

1f   file-name-1   has   more   than  one     record     description,      the     data
items     identified   by  key   data-nan€s   need   be   described   in   only   one
of   tne   record   descriptions.     The   same   character   positions     refer-
enced     by     a     key     data-name     in   one  record   description  entry  are
taken  as   the   key   in  all   records   of   the   file.
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e)     None  of   the  data     items     identif ied     by     key     data-names     can     be
described     by     an   entry  which   either   contains   an  OCCURS   clause   or
is   subordinate   to   an   entry  which   contains   an   OCCURS   clause.

4.      A  maximum   number   of   sixty   key   data-names   may  be   specified.

5.     File-name-2,   file-name-3,   and   file-name-4  must  be  described   in  a   file
description  entry,   not   in  a   sort-merge  file  description  entry,   in  the
Data   Division.     The  actual   size  of  the     logical     record(s)     described
for     file-name-2,      file-name-3,   and  file-name-4,   must  be  equal   to  the
actual   size  of   the  logical   record(s)   described   for     file-name-1.        1f
the     data     descriptions     of     the     elementary   items  that  make   up  these
records  are  not  identical,   it   is  the  programmer's     responsibility     to
describe  the  corresponding   records   in   such  a   manner   so  as   to-cause   an
equal     nunber     of     character     positions     to     be     allocated     for       the
corresponding   records.

6.     File-names   must   not   be   repeated  within   the  MERGE   statement.

7.      The  only   file-names   in   a   MERGE   statement   that   can   be   specified   in   the
.same      SAME      RECORD     AREA      clause   are   those   associated   with   the   GIVING
phrase.

8.      The   words   THRU   and   THROU6H   are   equivalent.

Ceneral  Rules

1.     The  MERGE   statement  merges  all   records  contained   on   the   files     refer-
enced  by   file-name-2   and   file-name-3.

2.     The  data-names   following  the  word  KEY  are   listed   from  left     to     right
in     the     MERGE     statement   in  order   of  decreasing   significance  without
regard   to   how  they  are   divided   into  KEY  phrases.      The   leftmost     data-
name     is     the  major   key,   the   next  data-name   is  the  next  more   signifi-
cant  key,   etc.

a)      When   the  ASCENDING   phrase   is   specified,   the   merged   sequence     will
be     f rom  the   lowest  value   of  the  contents  of  the  data   items   iden-
tified  by  the  key  data-names  to  the  highest  value,     according     to
the   rules   for   comparison   of  operands   in  a   relation   condition.

b)      When   the   DESCENDING   phrase   is   specified,   the   merged   sequence   will
be  f rom  the  highest  value   of  the  contents   of  the   data   items   iden-
tified  by  the  key  data-names  to  the   lowest     value,     according     to
the   rules   for   comparison   of  operands   in  a   relation   condition.

3.     When,   according  to  the   rules   for   the     comparison     of     operands     in     a
relation     condition,     the     contents     of  all  the  key  data   items  of   one
data   record  are  equal   to   the  contents  of   the  corresponding     key     data
items  of  one   or  more   other   data   records,   the  order  of   return   of  these
records :

a)     follows  the  order   of   the  associated   input  files  as     specified     in
the   MERGE   statement.
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b)     is  such  that  all   records     associated     with     one     input     f ile     are
returned   prior_  to  the   return  of   records   from  another   input  file.

4.     The   collating   sequence   that   applies   to  the     comparison     of     the     non-
numeric   key  data   items   specified   is   determined   in   the   following  order
of  precedence:

a)      First,      the     collating     sequence     established     by     the     COLLATING
SEQUENCE   phrase,    if   specified,    in   that   MERGE   statement.

b)      Second,   the  collating  sequence   established   as   the  program   collat-
ing   sequence.

5.      The   results   of   the  merge  operations   are   undefined   unless   the     records
in  the   files   referenced   by   file-name-2   and   file-name-3   are   ordered  as
described   in   the   ASCENDING   or   DESCENDING   KEY   phrases   associated      with
the   MERGE   statement.

6.     All   the   records   in   the  files     referenced     by     file-name-2     and     file-
name-3  are  transferred  to  the   file   referenced  by  file-name-1.     At  the
start   of   execution   of   the  MERGE   statement,   the     files     referenced     by
file-name-2     and     file-name-3  must   not   be   in   the  open  mode.     For   each
of   the  files   referenced  by   file-name-2  and  file-name-3  the     execution
of  the   MERGE   statement   causes   the   following  actions   to  be   taken:

a)     The  processing  of  the  file  is   initiated.     The  initiation   is     per-
formed     as      if      an     OPEN   statement   with   the   INPUT   phrase   had   been
executed.     If   an   output  procedure   is   specified,     this     initiation
is  performed  before  control   passes  to  the  output  procedure.

b)      The   logical   records  are  obtained   and   released   to   the  merge  opera-
tion.        Each     record     is   obtained   as   if  a   READ   statement  with  the
NEXT   and   the   AT   END   phrases   had   been   executed.

c)     The   processing   of  the   file   is     terminated.        The     terminatioh     is
performed     as     if     a   CLOSE   statement  without   optional   phrases   had
been  executed.      1f  an  output  procedure   is   specified,   this     termi-
nation     is     not     performed     until     after     control   passes  the  last
statement   in  the  output  procedure.

These   implicit   functions  are   performed   such  that   any     associated     USE
AFTER   EXCEPTI0N/ERROR   procedures   are   executed.

7.     The   output   procedure   may  consist  of  any  procedure   needed     to     select,
modify,      or   copy  the   records  that  are   made  available   one   at  a   time   by
the   RETURN   statement   in   merged   order     from     the     file     referenced     by
file-name-1.        The   range   includes  all   statements   that  are   executed   as
the   result   of   a   transfer   of   control   by   CALL,   EXIT,    G0   TO,    and   PERFORM
statements     in     the     range     of     the     output  procedure,   as  well   as   all
statements   in   declarative   procedures  that  are   executed  as   a   result  of
the     execution     of     statements     in  the   range  of  the   output  procedure.
The   range  of   the  output  procedure  must   not  cause   the  execution   of  any
MERGE,      RELEASE,       or      SORT      statement.          (See      Explicit      and   lmplicit
Specifications. )
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8.      1f  an  output  procedure   is  specified,   control   passes  to   it  during  exe-
cution   of   the  MERGE   statement.      The   compiler   inserts   a   return   mechan-
ism  at  the  end   of  the   last   section   in     the     output     procedure.        When
control   passes  the  last  statement  in  the  output  procedure,   the  return
mechanism  provides   for   termination   of  the  merge,   and  then   passes   con-
trol     to     the     next     executable     statement  after   the  MERGE   statement.
Before  entering  the   output  procedure,   the   merge   procedure     reaches     a
point     at     which     it     can   select  the  next   record   in  merged   order   when
requested.      The   RETURN   statements   in   the     output     procedure     are     the
requests   for  the  next  record.

9,      During  the  execution   of   the  output   procedure,      no     statement     may     be
•executed   manipulating  the   file   referenced  by,   or   accessing  the   record

area   associated  with,   file-name-2   or   file-name-3.     During  the     execu-
tion   of   any   USE   AFTER   STANDARD   EXCEPT10N   procedure   implicitly   invoked
while   executing  the  MERGE   statement,   no     statement     may     be     executed
manipulating     the     file     referenced     by,   or   accessing  the   record  area
associated  with,   file-name-2,   file-name-3,   or   file-name-4.

10.    If  the  GIVING  phrase   is   specified,   all   the   merged   records   are  written
on  the  file   referenced  by  file-name-4  as   the  implied   output  procedure
for   the   MERGE   statement.     At   the   start     of     execution     of     the     MERGE
statement,   the  file   referenced  by  file-name-4  must  not  be   in  the  open
mode.     For  each   of  the   files   referenced   by  file-name-4,   the   execution
of . the  MEF{GE   statement   causes   the   following  actions   to   be  taken:

a)     The  processing  of  the  file   is   initiated.     The  initiation  is    per-
formed     as      if     an   OPEN   statement   with   the  OUTPUT   phrase   had  been
executed.

b)     The  merged   logical   records  are     returned     and     written     onto     the
file.      Each   record   is  written   as   if  a  WRITE   statement  without  any
optional   phrases   had  been   executed.

c)     The  processing   of  the   file   is  terminated.   The  termination  is  per-
formed     as   if  a  CLOSE   statement  without   optional   phrases   had  been
executed.

These   implicit   functions   are   performed   such  that   any     associated     USE
AFTER      EXCEPT10N/ERROR   procedures   are   executed;   however   the   execution
of   such  a  USE  procedure  must  not  cause   the  execution   of   any  statement
manipulating     the     file     referenced     by,   or  accessing  the   record  area
associated  with,   file-name-4.     On  the  first  attempt  to     write     beyond
the   externally   defined   boundaries   of   the   f ile,    any   USE   AFTER   STANDARD
EXCEPTI0N/ERROR   procedure   specified   for   the   file   is   executed;   if   con-
trol      is   returned   f rom  that   USE   procedure   or   if   no   such   USE   procedure
is  specified,   the  processing  of  the  file   is  terminated     as     in     para-
graph   10c   above.
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RELEASE

FurBtim

The   RELEASE   statement  transfers  records   to   the   initial   phase     of     a     sort
operati on.

6e"ral Fomat
RELEASE   record-name-1    [FROM   identifier-1 ]

Syntax  Rules

1.      Record-name-1   must   be   the   nam   of   a   logical   record     in     a     sort-merge
file   description  entry  and   it     may   be   qualified.

2.      A   RELEASE   statement  may   be   used   only  within   the      range     of     an      input
procedure     associated     with     a   SORT   staterrent   for   the   file-name   whose
sort-merge   file  description  entry   contains   record-name-1.

3.     Record-name-1   and   identifier-1   must  not   refer     to     the     same     storage
ar ea .

6emral  Rules

1.      The   execution   of   a   RELEASE     statement     causes     the      record     named     by
record-name-1      to     be     released  to  the   initial   phase   of  a   sort  opera-
ti on.

2.      The   logical   record   released  by  the   execution   of   the   RELEASE   statement
is     no     longer     available     in     the     record  area   unless  the   sort-merge
file-narre   associated   with   record-name-1    is   specified   in   a   SAME   RECORD
AREA     clause.        1n     this   case,   the   logical   record   is   available   to  the
program  as   a   record   of   other   files  whose  file-names   are  specified     in
the   same   SAME    RECORD   AREA   clause.

3.      The   result   of   the   execution   of   a     RELEASE     statement     with     the     FROM
phrase     is   equivalent   to  the  execution   of   the   following  statements   in
the   order  specified:

a)     The   statement:

MOVE   identifier-1   T0   record-name-1

according   to  the   rules   specified  for   the   M)VE  statenent.

b)      The   sam   RELEASE   statement   without   the   FROM   phrase.

4.     After   the  execution   of   the   RELEASE   statenent   is   complete,   the     infor-
mation     in     the     area     referenced     by  identifier-1   is   available,   even
though  the  information   in   the  area   referenced  by  record-name-1   is   not
available   except   as   specified   by   the   SAME   RECORD   AREA   clause.
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RETURN

Fubption

The   RETURN   statement  obtains   either   sorted   records   from   the     final     phase
of  a   SORT   operation   or   merged   records   during   a   MERGE   operation.

6erwal  ForTpt

RETURN   file-nane-1    RECORD    [1NT0   identifier-1 ]

AT   END   imperative-statement-1       [END-RETURN]

n

®

®

Syrrtax  Rules

1.     The   storage  area  associated  with  identifier-1     and    the     record     area
associated  with   file-name-1   must  not  be   the  sam  storage  area.

2.    .File-name-1   must  be   described  by  a   sort-merge   file  description     entry
in  the  l)ata  Division.

3.      A  RETURN   statement  nBy   only  be   used  within   the     range     of     an     output
procedure  associated  with  a   SORT   or   MERGE   statement   for   file-name-1.

6erMal  Rules

1.     When   the   logical   records   of  a   file  are  described  with  more     than     one
record     description,     these    records     autmatically    share     the     same
storage  area;   this   is  equivalent  to  an  implicit  redefinition    of     the
area.        The     contents   of  any   data   items  which  lie   beyond   the   range   of
the   current  data  record  are  undefined  at   the   completion  of   the   execu-
tion   of   the   RETURN  state"}nt.

2.      The   execution  of   the   RETURN   statement  causes  the   next   existing   record
in     the     file     referenced     by     file-name-1,   as   determined  by  the   keys
listed   in   the   SORT   or   MERGE  statement,   to   be   nüde     available     in     the
record    area  associated  with   file-name-1.        1f   no   next   logical   record
exists  in  the   file  referenced  by  file-nam-1,   the     at     end    condition
exists  a"]  control   is  transferred  to   imperative-statement-1   of  the  AT
END  phrase.      When   the   at     end     condition     occurs,     execution     of     the
RETURN     staterrent   is  unsuccessful   and  the   contents   of   the   record  area
associated  with   file-name-1   are  undefined.

3.      The   END-RETURN   phrase   delimits   the   scope      of      the      RETURN     statement.
(See   Scope   of   Statements. )

4.      The   result   of   the   execution  of     a     RETURN     statement     with     the     lNT0
phrase   is  equivalent   to  the  application   of   the   following   rules   in  the
order  specified:

a)      The   execution   of   the     sam     RETURN     statement     without     the      lNT0
phrase.
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b)     The   current   record   is  moved   from  the     record     area     to     the     area
specified     by     identifier~1      accordir¥]     to   the   rules  for   the   MOVE
statement   without   the   CORRESPONDING     phrase.         The      implied      MOVE
statement  does  not  occur   if   the   execution  of   the   RETURN   statement
was  unsuccessful.     Any  subscripting  associated  with     identifier-1
is     evaluated     after     the     record     has     been  read  and  im"3diately
before   it   is   moved   to  the   data   item.     The   record   is   available     in
both       the       record     area     and    the     data     item     associated     with
iden tifie r-1.
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sORT_   _

Function

The  SORT  statement  creates   a   sort   f ile  by   executing   input     procedures     or
by    transferring  records  f rom  another   file,   sorts  the   records   in  the  sort
file  on  a   set  of   specified   keys,   and,   in   the     final     phase     of     the     sort
operation,      makes     available     each     record     from  the   sort   file,   in   sorted
order,   to   some  output  procedures  or   to   an   output   file.

6eneral  Forimt

ASCENDING

SORT   file-nane-1 DES.CENDING

[WITH    DUPLICATES    IN    0RDER]

KEY   {data-nane-1 }. .  .

[COLLATING   SEQUENCE    IS   alphabet-name-1]

INPUT    PROCEDURE     IS

procedure-name-1

!!±|i!!£     {file-nam-2}   ...

OUTPUT    PROCEDURE     IS

procedure-name-3

GIVING      {file-narre-3}    ...

{:_i=}procedure-namel
1-

Syntax  Rules

1.      A   SORT   statement   may  appear   anywhere   in   the   Procedure   Division   except
in     the     declaratives  portion  or   in  an   input  procedure   or   output  pro-
cedure   associated   with   a   SORT   or   MERGE   statement.

2.     File-name-1   must  be   described   in   a   sort-merge   file   description     entry
in   the   Data   Division.

3.      Data-name-1   is   a   key  data-name.      Key  data-names   are     subject     to     the
following   rules:
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a)     The   data   items   identified   by   key   data-names  must   be   described     in
records   associated   with   file~name-1.

b)      Key   data-names   may   be   qualified.

c)     The   data   items   identified   by   key  data-names     must     not     be     group
items  which   contain   variable   occurrence   data   items.

d)      1f   file-name-1   has   more   than   one     record     description,      then     the
data   items   identified  by   key   data-names  need  be   described   in   only
one   of   the   record   descriptions.        The     same     character     positions
which   are   referenced   by  a   key   data-name   in   one   record   description
entry  are  taken   as   the  key  in   all   records  of   the  file.

e)     None   of  the   data      items     identified     by     key     data-names     can     be
described     by     an   entry   which   either   contains   an   OCCURS   clause   or
is   subordinate   to   an   entry   which   contains   an   OCCURS   clause.

4.      A  mximum   number   of   sixty   key   data-names   may   be   specified.

5.       The   words   THRU   ahd   THROUGH   are   equivalent.

6.     File-name-2  and   file-name-3  must   be   described   in   a     file     description
entry,     not   in  a   sort-merge   file   description  entry,   in  the  Data  Divi-
sion.     The  actual   size  of   the   logical   record(s)   described     for     file-
name-2     and  file-name-3  must  be  equal   to  the   actual   size   of   the   logi-
cal   record(s)   described   for   file-name-1.      1f  the   data   descriptions   of
the  elementary  items  that  make   up  these   records  are  not   identical,   it
is   the  programmer's     responsibility     to     describe     the     corresponding
records      in     such     a   manner   so   as   to   cause  equal   amounts   of   character
positions   to   be  allocated   for   the  corresponding  records.

General  Rules

1.      The  data-names   following  the  word   KEY  are   listed   from   left     to     right
in     the     SORT     statement     in  order   of  decreasing   significance  without
regard   to   how  they  are   divided   into   KEY  phrases.      The   leftmost     data-
name     is     the   major   key,   the   next   data-name   is  the   next  most   signifi-
cant   key,   etc.

a)      When   the   ASCENDING  phrase   is   specified,   the   sorted   sequence     will
be     f rom  the   lowest   value   of  the   contents   of  the  data   items   iden-
tified   by  the   key  data-names   to   the   highest   value,     according     to
the   rules   for   comparison   of  operands   in  a   relation   condition.

b)      When   the   DESCENDING   phrase   is   specified,   the   sorted   sequence   will
be  f rom  the  highest  value   of  the  contents  of  the   data   items   iden-
tified   by  the  key  data-names   to  the  lowest     value,     according     to
the   rules   for   comparison   of  operands   in  a   relation   condition.

2.      1f   the   DUPLICATES   phrase   is   specified   and   the   contents   of   all   ttie   key
data     items  associated  with  one   data   record  are  equal   to  the   contents
of   the  corresponding  key  data   items  associated  with  one   or   more   other
data   records,   then  the  order   of   return  of  these   records   is:
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a)     the  order   of  the  associated   input  files  as  specif ied   in  the     SORT
statement.        Within  a  given   input   file  the  order   is   that   in  which
the  records  are  accessed  from  that   file.

b)     the  order   in  which  these   records  are   released   by     an     input     pro-
cedure,   when   an   input   procedure   is  specified.

3.      1f   the  DUPLICATES   phrase   is   not   specified   and   the   contents   of   all   the
key     data   items  associated  with  one   data   record  are  equal   to  the   con-
tents   of   the  corresponding  key  data   items  associated  with  one   or  more
other     data     records,     then     the     order   of   return  of  these   records   is
undef ined .

4.     The  collating  sequence  that  applies  to   the     comparison     of     the     non-
numeric   key  data   items   specified   is   determined   in  the   following   order
of   precedence:

a)      First,      the     collating     sequence     established     by     the     COLLATING
SEQUENCE   phrase,    if   specified,    in   the   SORT   statement.

b)     Second,   the  collating  sequence  established  as   the  program  collat-
ing   sequence.

5.     The  execution  of   the  SORT  statement  consists  of   three  distinct  phases
as   follows:

a)      Records   are  made   available   to   the   file   referenced   by   file-name-1.
This   is   achieved   either   by  the   execution   of  RELEASE   statements   in
the  input  procedure   or   by  the  implicit  execution  of     READ     state-
ments     for     file-name-2.        When     this     phase     commences,   the   file
referenced   by   file-name-2   must   not   be   in     the     open     mode.        When
this     phase  terminates,   the  file  referenced  by  file-name-2   is   not
in   the   open   mode.

b)      The   file   referenced   by   file-name-1   is   sequenced.        No     processing
of     the     files     referenced     by     file-name-2  and  file-name-3  takes
place   during  this   phase.

c)     The   records   of   the   file   referenced   by   file-name-1   are   made   avail-
able     in     sorted  order.     The   sorted   records`  are  either  written  to
the  file   referenced  by  file-name-3  or,     by     the     execution     of     a
RETURN   statement,   are   made   available   for   processing   by  the   output
procedure.     When   this   phase   commences,      the     file     referenced     by
file-name-3     must     not   be   in   the  open  mode.     When   this   phase   ter-
minates,   the  file   referenced  by  file-name-3   is   not     in     the     open
mode.

6.     The   input   procedure   may  consist   of   any  procedure     needed     to     select,
modify,      or   copy  the   records  that  are   made  available   one   at  a   time   by
the   RELEASE   statement   to   the   file     referenced     by     file-name-1.        The
range     includes     all     statements  that  are  executed  as  the   result  of  a
transfer   of   control   by   CALL,   EXIT,   G0   TO,   and   PERFORM     statements      in
the     range     of     the     input     procedure,     as     well   as  all   statements   in
declarative   procedures  that  are  executed  as  a   result   of   the  execution
of     statements   in  the   range   of  the   input  procedure.     The   range   of   the
input   procedure   must   not   cause   the   execution   of   any  MERGE,   RETURN,   or
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SORT   statement.      (See   Explicit   and   lmplicit   Specifications.)

7.      If   an   input   procedure   is  specified,   control   is   passed     to     the     input
procedure     before     the   file   referenced   by   file-name-1   is   sequenced   by
the   SORT   statement.      The   compiler   inserts   a   return   mechanism     at     the
end     of     the     last     statement   in   the   input   procedure   and  when   control
passes  the   last   statement   in  the   input  procedure,     the     records     that
have   been   released   to   file-name-1   are   sorted.

8.      1f  the   USING  phrase   is   specified,   all     the     records     in     the     file(s)
referenced     by     file-name-2  are   transferred   to   the  file   referenced  by
file-name-1.     For   each   of  the   files     referenced     by     file-name-2     the
execution     of     the     SORT  statement  causes  the   following  actions   to  be
taken:

a)     The  processing  of  the   file   is   initiated.     The   initiation   is     per-
formed     as      if     an     OPEN   statement   with   the   lNPUT   phrase   had   been
executed .

b)     The  logical   records  are   obtained  and  released   to   the  sort     opera-
tion.        Each     record     is   obtained   as   if   a   READ   statement   with   the
NEXT   and   the   AT   END   phrases   had   been   executed.

c)     The   processing   of  the   file   is     terminated.        The     termination     is
performed     as      if     a   CLOSE   statement   without   optional   phrases   had
been  executed.      This   termination   is   performed     before     commencing
the  execution   of   any  output  procedure.

These   implicit   functions  are  performed   such  that  any     associated     USE
AFTER   STANDARD   EXCEPT10N   procedures   are   executed;    however,    the   execu-
tion   of   such   a   USE   procedure  must   not     cause     the     execution     of     any
statement     mnipulating     the     file     referenced     by,     or   accessing  the
record  area  associated  with,   file-name-2.

9.      The  output   procedure   may  consist   of   any  procedure   needed     to     select,
modify,      or   copy  the   records  that  are  made  available   one   at  a   time   by
the   RETURN   statement   in   sorted   order     from     the     file     referenced     by
file-name-1.        The   range   includes   all   statements  that  are   executed   as
the   result   of   a   transfer   of   control   by   CALL,   EXIT,   G0   TO,    and   PERFORM
statements     in     the     range     of     the     output  procedure,   as  well   as   all
statements   in  declarative  procedures  that  are  executed  as  a   result  of
the     executicm     of     statements     in  the   range   of  the  output  procedure.
The   range  of   the  output   procedure  must   not   cause   the  execution   of  any
MERGE,      RELEASE,       or      SORT      statement.          (See      Explicit      and   lmplicit
Specifications. )

10.   If  an  output  procedure   is   specified,   control   passes  to   it     after     the
file     referenced   by  file-name-1   has  been   sequenced   by  the   SORT   state-
ment.      The  compiler   inserts   a   return   mechanism  at   the  end   of   the   last
statement     in     the     output  procedure  and  when  control   passes  the   last
statement   in   the  output   procedure,   the   return  mechanism   provides     for
terminaticm     of     the   sort   and  then   passes  control   to  the   next  execut-
able   statement  after   the   SORT  statement.     Before   entering  the     output
procedure,     the   sort  procedure   reaches  a  point  at  which   it   can   select
the   next   record   in   sorted   order   when   requested.        The     RETURN     state-
ments   in  the  output  procedure  are  the   requests   for  the  next   record.
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11.   If  the   GIVING   phrase   is   specified,   all   the   sorted   records   are  written
on   the   file   referenced   by   file-name-3  as  the   implied   output   procedure
for  the   SORT   statement.     For   each   of  the   files     referenced     by     f ile-
name-3,      the     execution.   of     the     SORT  statement   causes   the   following
aötions   to  be  taken:

a)     The  processing  of   the  file   is   initiated.     The   initiation   is     per-
formed      as      if      an   OPEN   statement   with   the   OUTPUT   phrase   had   been
executed.     This   initiation   is  performed  after     the     execution     of
any   input   procedure.

b)     The  sorted   logical   records  are     returned     and     written     onto     the
file.        The     records     are  written  as   if  a  WRITE   statement  without
any  optional   phrases   had  been  executed.

c)     The  processing   of  the   file   is     terminated.        The     termination     is
performed     as     if     a  CLOSE   statement  without   optional   phrases   had
been   executed.

These   implicit   functions  are   performed  such  that  any     associated     USE
AFTER   EXCEPTI0N/ERROR   procedures   are   executed;   however,   the   execution
of   such  a  USE  procedure  must   not  cause  the  execution  of  any  statement
manipulating    the     file     referenced     by,   or  accessing  the   record  area
associated  with,   file-name-3.     On  the  first  attempt  to     write     beyond
the   externally   defined  boundaries   of  the   file,   any  USE   AFTER   STANDARD
EXCEPTI0N/ERROR  procedure   specified   for   the   file   is   executed;   if  con-
trol      is   returned   f rom  that  USE   procedure   or   if   no   such  USE   procedure
is   specified,   the  processing  of  the  file  is  terminated    as     in     para-
graph   11c   above.
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10.       DEBUG

Debug   provides   a   means  by  which  the   user   can   describe   his   debugging  algo-
rithm     including     the  conditions   under  which  data   items   or  procedures  are
to  be  monitored  during  the  execution  of  the  object   program.

The  decisions  of  what  to  monitor  and  what   information   to  display     on     the
output     device  are  explicitly   in  the   domain   of  the   user.      The   C0B0L   debug
facility  simply  provides  a   convenient  access  to  pertinent   information.

Most   of   the   features   of   the   Debug  module   are   not   supported   by   NSPL   C0B0L.

LANGUA6E   CONCEPTS

r\

r\

h

DEBUG   FEATURES

The   features   of  the  C0B0L   language   that   support   Debug  are:

-         A   compile   time   switch   --WITH   DEBUGGING   MODE   clause.

-An  ob].ect   time   switch.

-         A   USE   FOR   DEBUGGING   statement.

-        A   special   register   --   DEBUG-1TEM.

-Debugging   lines.

The  compile  time   switch     and     debugging     lines     are     the     only     debugging
features  supported.

SPECIAL   REGISTER   DEBU6-ITEM

The   reserved   word   DEBUG-1TEM   is   the   name   for   a   special   register   generated
automatically  by  the   code   that   supports  the   debugging   facility.     Only  one
DEBUG-ITEM   is   allocated   per   program.      The   names   of   the     subordinate     data
items      in      DEBUG-ITEM      are      also      reserved   words.    However,    in   NSPL   C0B0L.
these   words  are   treated  as   unimplemented   reserved   words.
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COMPILE   TIME   SWITCH

The   WITH   DEBUGGING   MODE   clause   is   written   as   part   of   the      SOURCE-COMPUTER

paragraph.        It     serves  as   a   compile   time   switch   over   the   debugging   lines
written   in   the   separately  compiled   program.

When   the   WITH   DEBUGGING   MODE   clause   is   specified   in   a   separately   compiled

program,   all   debugging   lines  are  compiled  as   specified   in  this   section  of
the   document.   When   the   WITH   DEBUGGING   MODE   clause   is   not      specified.       all
debugging   lines   are   compiled  as   if   they  were   comment   lines.   All   debugging
sections  are  always   compiled  as   if  they   were   comment   lines.

The   presence   or   absence   of   the   WITH   DEBUGGING   MODE      clause      is      logically
determined  after  all   COPY   statements   are   processed.

AN   0BJECT   TIME   SWITCH

An  object  time   switch  dynamically  activates   the  debugging     code     inserted
by     the     compiler.     This   switch   cannot   be   addressed   in   the   program:   it   is
controlled  outside   the  C0B0L   environment.      1f  the   switch   is   on,      all     the
effects     of  the  debugging   language  written   in  the  source   program  are   per-
mitted.      1f  the  switch   is  off ,   only  the  effects   described     in     paragraph.
USE      FOR   DEBUGGTNG   Statement,    are   inhibited.      Recompilation   of   the   source
program  is  not   required  to  provide   or   take  away  this   facility.

The  object  time  switch  has  no  effect   on  the  execution  of  the   object     pro-
gram      if      the      WITH   DEBUGGING   MODE   clause   was   not   specified   in   the   source
program  at   compile   time.

In   the   NSPL   C0B0L   environment,   no   such   object   time   switch   is   defined.

DEBUG   IN   THE   ENVIRONMENT   DIVISI0N

Debug   only   effects   the   SOURCE-COMPUTER   paragraph   in   the   Environment   Divi-
sion,    in   which   the   WITH   DEBUGGING   MODE   clause   may   be   specified.
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_____L-
WITH   DEBUG61N6   MODE   clause            _  __

Function

The   WITH   DEBUGGING   MODE   clause   in   the   SOURCE-COMPUTER   paragraph   indicates
that  all   debugging  lines  are  to  be   compiled.   1f  this  clause   is  not  speci-
fied,   all   debugging   lines  are  compiled  as   if   they  were   comment   lines.      1n
NSPL   C0B0L,   this   clause   has   no   effect   on   debugging   sections.

General  Formt

SOURCE-COMPUT ER .

r\

®

rl

[computer-name       [WITH   DEBUGGING  J!!QPE]    .  ]

6eneral  Rules

1.      If   the   WITH   DEBUGGING   MODE   clause   is   specified   in      the      program,      all
debugging   lines  are   compiled.

2.      1f   the   WITH   DEBUGGING   MODE   clause   is   not   specified   in   a      program      and
the   program   is   not   contained   within   a   program   including  a   WITH   DEBUG-
61NG  MODE   clause,   any   debugging   lines   are   compiled   as      if     they     were
comment   lines.

3.      Irregardless   of   the   presence   or   absence   of   the     WITH     DEBUGGING     MODE
clause,      all     USE   FOR   DEBUGGING   statements   are   analyzed   syntactically
and  treated  as  a   comment  semantically.   The  associated  debugging     sec-
tions  are  treated  as  a   comment.
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I)EBUG   IN   THE   PROCEDURE   DIVISI0N

GENERAL   DESCRIPT10N

The   Procedure   Division   contains   declarative   procedures   when   the     USE     FOR
DEBUGGING      statement      f rom     Debug      is      present   in   a   COB0L   source   program.
Shown   below   is   the   general   format   of   the   Procedure   Division   when   the     USE
FOR   DEBUGGING   statement   is   present.

PROCEDURE    DIVIS10N.

DECLARATIVES .

{section-name SECTION.

USE   FOR   DEBUGGING   statement.

[paragraph-name.

[sentence]    ...    ]    ...    }    ...

[section-name   SECT10N.

USE   statement.

[ pa ragraph-name .

[s`entence]    ...    ]    ...    ]    ...

END    DECLARATIVES.

{section-name   SECT10N.

[paragraph-name.

[sentence]    ...    ]    ...    }    ...
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USE   FOR   DEBUG61NG

Function

The   USE  FOR   DEBUGGING   statement   identifies   the   user   items   that   are   to     be
monitored  by  the  associated  debugging  section.

6eneral  Format

USE    FOR    DEBU6GING    0N

®

r\

h

[ALL    REFERENCES   0F]    identif ier-1

f i l e-name-1
procedure-name-1
ALL    PROCEDURES

Syntax  Rules

1.      Debugging  section(s),   if   specified,   must   appear  .together     immediately
after   the   DECLARATIVES   header.

2.      Except   in   the   USE   FOR   DEBUGGING   statement   itself ,   there     must     be     no
reference     to  any  non-declarative   procedure  within  the   debugging  sec-
tion.

3.     Statements  appearing  outside  of  the  set  of     debugging     sections     must
not     reference     procedure-names     defined     within  the   set  of  debugging
sections .

4.      Except   for   the   USE   FOR   DEBUGGING   statement   itself ,   statements   appear-
ing     within     a     given   debugging   section  may   reference   procedure-names
defined   within   a   different   USE   procedure   only  with   a     PERFORM     state-
ment .

5.      Procedure-names   defined   within   debugging     sections     must     not     appear
within   USE   FOR   DEBUGGING   statements.

6.      Any   given   identifier,   file-name,   or   procedure-name   may  appear   in   only
one     USE      FOR      DEBUGGING      statement      and   may   appear   only   once   in   that
statement.

7.      The   ALL   PROCEDURES   phrase   can   appear   only   once   in   a   program.

8.      When   the   ALL   PROCEDURES   phrase   is      specified,      procedure-name-1      must
not   be   specified   in   any   USE   FOR   DEBUGGING   statement.

9.      1dentifier-1   must   not   reference  any  data   item   defined   in     the     Report
Section  except  sum  counters.

10.   Identifier-1   must  not   reference  any  data   item  defined   in     the     Screen
Section.

11.1f  the     data     description     entry     of     the     data     item     referenced     by
identifier-1      contains     an     OCCURS   clause   or   is   subordinate   to  a   data
description   entry  that   contains  an   OCCURS   clause,      identifier-1      must
be   specified  without  the   subscripting   normally   required.
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12.   References   to   the     special      register     DEBUG-1TEM     are      restricted     to
references   from   within  a   debugging   section.

13.    1dentifier-1   or   file-name-1   must   be   defined   in  the   program   containing
the   USE   statement.

6eneral  Rules

1.      The   USE   FOR   DEBUGGTNG   statement   is   t.reated   as   a   comment.       The      debug-

ging  sections  are   discarded,

2.     A   reference   to   identifier-1,   file-name-1,   or     procedure-name-1      as     a
qualifier  does  not  constitute  a   reference  to  that   item  for  the  debug-
ging  described   in  the   general   rules   below.      For     purposes     of     debug-
ging,   a   reference  to   identifier-1   with  or  without   its  associated  sub-
scripting  constitutes     an     explicit     reference     to     identifier-1     and
causes     the  associated  debugging  section  to  be  executed   in  accordance
with  general   rules   6   and  7.      1f   identifier-1   refers     to     an     external
data     item,     a     reference     to   identifier-1   from  another   program  which
also  describes  the  external   data   item  is  not  considered  to  constitute
a     reference     to     identifier-1      in   the   program   in   which   the   debugging
section  is  specified.

3.      When  more   than   one   sequence   of   qualifiers   may  be   used   to   reference     a
given     data   item  or   procedure-name,   any   form  of  explicit   reference   to
such   data   item   or   procedure-name   specified   in   the   USE      FOR      DEBUGGING
statement  will   cause  the  execution  of  the   debugging  section.

4.     Automatic  execution  of  a   debugging  section   is   not   caused   by  a     state-
ment  appearing   in  a   debugging   section.

5.      The   implicit   CLOSE,   OPEN,    READ,   and   WRITE   statements   which      are      exe-
cuted     as     part     of     a     sort     or  merge  operation  are   considered  to  be
explicit   references  for  debugging  purposes.

6.      The   ALL   PROCEDURES   phrase   causes   the     effects      described      in     general
rule   9  to  occur   for  every  procedure-name   in  the  program,   except  those
appearing  within   a   debugging   section.

7.      When   the   ALL   REFERENCES   0F   identifier-1      phrase      is      specified,      that
debugging     section     is     executed     for  every  statement  that  explicitly
references   identifier-1   at  each  of  the  following  times:

a)       1n   the   case   of   a   RELEASE,    REWRITE   or   WRITE   statement,    immediately
before   the   execution   of   that   RELEASE,   REWRITE   or   WRITE   statement,
and  after  the  execution  of  any   implicit  move   resulting     from     the
presence   of   the   FROM   phrase.

b)      In   the   case   of   a   GO   T0   statement      with     a      DEPENDING     0N      phrase,
immediately  before  control   is  transferred  and   prior  to  the  execu-
tion  of  any  debugging  section  associated  with  the     procedure-name
to  which  control   is  to  be  transferred.

c)       1n   the   case   of   a   PERFORM   statement   in   which   a   VARYING,    AFTER,       or
UNTIL  phrase   references   identifier-1,   immediately  after   each   ini-
tialization,   modification  or  evaluation  of     the     content     of     the
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data   item  referenced  by  identifier-1.

d)      1n  the   case   of   a   conditional      statement     ot.her     than     the     SEARCH
statement,     immediately    after     the     determination     of     the  truth
value(s)   and     before     the     execution     either     of     any     associated
imperative  statement  or  of  any  other  statement.

e)      In  the   case   of   a   SEARCH   statement:

-1n   which   a   WHEN   phrase   references     identifier-1.      immediately
after     the     determination     of     the     truth     value   of  that  WHEN
phrase.

-In   which   a   vARYING   phrase      references     identifier-1,      immedi-
ately    after    modification     of    the  contents  of  the  data   item
referenced  by  identifier-1.

The  debugging  sections     are     executed     one     for     each     evaluation
and/or    modification     of     identifier-1   for  every  iteration  of  the
search  loop.

f )     1n  the  case  of  any  other  C0B0L   statement,   immediately  after     exe-
cution  of  that  statement.

1f  identifier-1   is  specified  in  a  phrase  or  a     F]rt     of     a     statement
that     is     not    executed  or  evaluated,   or  if  identifier-1   is  specified
onlyinthe     FROM     or      BY     phrase      of     a      PERFORM      statement,      or      if
identifier-1      is   specified  only  as  a   table  being   searched   in  a   SEARCH
statement,   the  associated  debugging  section  is  not  executed.

8.      When   identifier-1    is   specified   without   the   ALL   REFERENCES   0F     phrase,
that  debugging  section  is  executed  at  each  of  the  following  times:

a)      1n   the   case   of   a   RELEASE,    REWRITE   or   WRITE   statement   that     expli-
citly     references     identifier-1,   immediately  before  the  execution
of  that   RELEASE,    REWRITE   or   WRITE   statement   and   after   the     execu-
tion  of  any   implicit  move   resulting   from  the  presence   of   the   FROM
phrase.

b)       ln   the   case   of   a   PERFORM   statement   in   which   a      VARYING      or      AFTER
phrase     references   identifier-1,   immediately  after  each   initiali-
zation,   modification  or  evaluat.ion  of  the     content     of     the     data
item  referenced  by   identifier-1.

c)      1n   the   case   of   a   SEARCH     statement      in      which     a     VARYING     phrase
references     identifier-1,     immediately    after  modification  of  the
content  of  the  data  item   referenced  by  identifier-1.

The  debugging  sections  are  executed  once   for  each  modification   of
identifier-1   for  every  iteration  of  the  search  loop.

d)      Immediately  after  the  execution  of  any  other  C0B0L   statement  that
explicitly  references  the  data  item  referenced  by  identifier-1   as
a   receiving  operand.

If  identifier-1   is  specified  in  a  phrase  or  a     part     of     a     statement
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that     is     not     executed  or  evaluated,   or   if   identifier-1   is  specified
onlyinthe      FROM      or      BY     phrase      of      a      PERFORM      statement,      or      if
identifier-1      is   specified  only  as   a   table   being   searched   in  a   SEARCH
statement,   the  associated  debugging   section   is   not  executed.

9.      When   file-name-1    is   specified   in   a   USE   FOR   DEBUGGING   statement,      that
debugging  section   is  executed  at   each  of  the   following  times:

a)      Immediately  after   the   execution   of   any   CLOSE     or     OPEN     statement
that   references   file-name-1.

b)      1mmediately  after  the  execution   of  any   READ   statement   (after     any
other     specified  USE   procedure)   not   resulting   in  the  execution   of
an   associated   AT   END   or   INVALID   KEY   imperative   statement.

c)      Immediately   after   the   execution   of   any   DELETE   or   START     statement
t.hat   references   f ile-name-1.

d)      1mmediately  after   the     execution     of     any     RETURN     statement     not
resulting     in     the     execution   of  an   associated   AT  END   imperative-
statement .

10.   When   procedure-name~1    is   specified   in   a   USE   FOR   DEBUGGING      statement,
that     debugging  section   is  executed   immediately  before  each  execution
of  the  named   procedure.

11.   The  associated  debugging  section     is     not     executed     for     a     specific
operand     more     than     once     as     a     result   of  the  execution  of  a   single
statement,   regardless  of  the  number  of  times  that  operand     is     expli-
citly     specified.        In    the     case     of     the   identifier,   the  associated
debugging  section   is  executed  once   for  each   unique   identifier.        How-
ever,   each  subscripted  operand   is  treated,   for  the  purposes  of  debug-
ging,   as   if   it  were  different  from  every  other  operand   in  the     state-
ment.      In  the   case  of  a   PERFORM  statement   which   causes   iterative  exe-
cution  of  a   referenced  procedure,   the  associated  debugging  section   is
executed  once   for  each   iteration.

12.   Associated  with  each  execution  of  a   debugging  section   is   the     special
register     DEBUG-ITEM,   which   provides   information   about   the   conditions
that   caused   the   execution   of   a   debugging   section.      DEBUG-1TEM   has   the
following   implicit   description:
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01        DEBUG-lTEM.

02    DEBUG-LINE
02    FILLER
02    DEBUG-NAME

-     02   FILLER

02   DEBUG-SUB-1

02    FILLER
02   DEBUG-SUB-2

02   FILLER
02   DEBUG-SUB-3

02   FILLER

PICTURE    IS    X(6).
PICTURE    IS    X    VALUE    SPACE.

PICTURE    IS   X(30).
PICTURE    IS    X   VALUE    SPACE.

PICTURE    IS   S9999   SIGN   IS
LEADING    SEPARATE    CHARACTER.

PICTURE    IS    X   VALUE    SPACE.

PICTURE    IS   S9999    SIGN    IS
LEADING    SEPARATE    CHARACTER.

PICTURE    IS    X   VALUE    SPACE.

PICTURE    IS   S9999    SIGN    IS
LEADING    SEPARATE    CHARACTER.

PICTURE    IS    X   VALUE    SPACE.

n

02    DEBUG-CONTENTS       PICTURE    IS    X(n).

13.   Prior  to  each  execution  of  a   debugging  section,   the     content     of     the
data   item   referenced   by   DEBUG-ITEM  are   space-filled.      T:-.     contents   of
data   items   subordinate   to   DEBUG-ITEM  are  then   updated,      according     to
the     following  general   rules,   immediately  before   control   is  passed  to
that  debugging  section.     The  content  of  any  data   item     not     specified
in  the   following  general   rules   remain  spaces.

Updating   is   accomplished   in  accordance   with  the   rules     for     the     MOVE
statement;      the   sole   exception   being   the   move   to   DEBUG-CONTENTS,    when
themove     is     treated     exactly     as     if     it     was     an     alphanumeric     to
alphanumeric  elementary  move   with   no  conversion   of  data   from  one   form
of  internal   representation  to  another.

14.   The   content   of   DEBUG-LINE   is   the     source     line     number     used     in     the
source  listing  to  identify  a  particular  source  statement.

15.   DEBUG-NAME   contains   the   first   30   characters   of   the   name,   as   specified
in   the   USE   FOR   DEBUGGING   statement,   that   caused   t.he   debugging   section
to  be   executed.     Each  word  of  the     name     is     separated     by     a     single
Space.

All   qualifiers   of   the   name   are   separated   in   DEBUG-NAME      by     the     word
'IN'    or    'OF'.      Subscripts,    if   any,   are   not   entered   into   DEBUG-NAME.

16.   If  the   reference  to  a   data   item  that  causes  the  debugging  section
be     executed     is     subscripted,   the   occurrence   number   of  each   level
entered   in      DEBUG-SUB-1,       DEBUG-SUB-2,       DEBUG-SUB-3      respectively
necessary.

17.   DEBUG-CONTENTS   is   a   data   item   that   is   large     enough     to     contain     the
data   required  by  the   following  general   rules.

18.   1f  the  first  execution  of  the  first  nondeclarative  procedure     in     the
program     causes     the     debugging  section  to  be  executed,   the   following
conditions  exist:

a)      DEBUG-LINE   identifies   the   first   statement   of  that  procedure.

b)      DEBUG-NAME   contains   the   name   of   that   procedure.
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c)        DEBUG-CONTENTS    contains    'START    PROGRAM'.

19.   1f   the   transfer   of   control   associated   with   the   execution   of   a     G0     T0
statement     causes  the  debugging   section  to  be  executed,   the   following
conditions  exist:

a)      DEBUG-LINE      identifies      the      GO     T0      st.atement      whose        execution
transfers   control   to  procedure-name-1.

b)      DEBUG-NAME   contains   procedure-name-1.

20.   1f  a   reference  to   file-name-1   causes  the   debugging   section   to  be  exe-
cuted,   the  following   conditions   exist:

a)      DEBUG-LINE   identifies   the   source   statement  that   references     file-
name-1  .

b)      DEBUG-NAME   contains   the   name   of   file-name-1.

c)      For   READ   or   RETURN,    DEBUG-CONTENTS      contains      the      entire      record
read .

d)      For   all   other   references   to   file-name-1,   DEBUG-CONTENTS      contains
Spaces .

21.1f  a   reference  to   identifier-1   causes  the     debugging     section     to     be
executed,   the   following   conditions  exist:

a)      DEBUG-LINE     identifies     the     source     statement     that        references
identifier-1.

b)      DEBUG-NAME   contains   the   name   of   identifier-1.

c)     1f  the  data   description  entry  of     the     data     item     referenced     by
identifier-1      contains     an     OCCURS     clause   or   is   subordinate   to   a
data   description   entry   that   contains     an     OCCURS     clause,      DEBUG-
CONTENTS     contains   only  the   content   of   the   explicit   table   element
which   caused   the   USE   FOR   DEBUGGING'  statement   to   be   executed.

d)      DEBUG-CONTENTS   contains   the   content   of   the   data      item      referenced
by     identifier-1   at  the  time  that  control   passes  to  the  debugging
section.      (See   general   rules   6   and   7.)

22.    1f   reference   to   procedure-name-1    in   the   INPUT   or   OUTPUT   phrase     of     a
SORT     or   MERGE   statement   causes   the   debugging   section   to   be   executed,
the   following  conditions  exist:

a)      DEBUG-LINE   identifies   the   SORT   or   MERGE   statement   that   references
procedure-name-1.

b)      DEBUG-NAME   contains   procedure-name-1.

c)       DEBUG-CONTENTS    contains:

-        1f  the   reference  to  procedure-name-1   is   in   the     lNPUT     phrase
of   a   SORT   statement,     'SORT   INPUT'.
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-        If  the   reference  to   procedure-name~1   is   in   the   OUTPUT     phrase
of   a   SORT   statement,     'SORT   OUTPUT'.

-        If  the   reference   to   procedure-name-1   is   in  the   OUTPUT     phrase
of   a   MERGE   statement,     'MERGE   0UTPUT'.

23.   1f  the  transfer   of  control   from  the  control   mechanism  associated  with
a     PERFORM     statement     caused     the     debugging  section  associated  with
procedure-name-1   to  be  executed,   the   following   conditions  exist:

a)      DEBUG-LINE      identifies     the     PERFORM     statement.     that      references
procedure-name-1.

b)      DEBUG-NAME   contains   procedure-name-1.

c)       DEBUG-CONTENTS    contains    'PERFORM   L00P'.

24.   If  procedure-name-1   is  a   USE  procedure   that   is  to     be     executed,     the
following  conditions  exist:

a)     DEBUG-LINE   identifies  the  statement  that  causes   execut.ion  of     the
USE   procedure.

b)      DEBUG-NAME   contains   procedure-name-1.

c)       DEBUG-CONTENTS    contains    'USE   PROCEDURE'.

25.   If  an  implicit  transfer  of  control   from  the  previous  sequential   para-
graph     to     procedure-name-1      causes     the  debugging   section   to  be  exe-
cuted,   the  following  conditions  exist:

a)      DEBUG-LINE   identifies   t.he   previous   statement.

b)      DEBUG-NAME   contains   procedure-name-1.

c)       DEBUG-CONTENTS    contains    'FALL   THROUGH'.

26.   1f  the  flow  of  control   passes   sequentially  through     a     paragraph-name
or     section-name     to   procedure-name-1   without  encountering  any   inter-
vening  executable  statements  and  causes  the  debugging  section     to     be
executed,   the   following  conditions  exist:

a)      DEBUG-LINE   identifies   the     previous     paragraph-name     or     section-
name .

b)      DEBUG-NAME   contains   procedure-name-1.

c)       DEBUG-CONTENTS   contains    'FALL   THROUGH'.
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DEBUG61NG   LINES

A  debugging   line   is  any   line  with  a   'D'   in     the     indicator     area     of     the
line.     Any   debugging   line  that  consists   solely  of   spaces   from  margin  A  to
margin   R   is   considered  the   same  as  a   blank   line.

The  content  of  a   debugging  line  must  be  such  that  a  syntactically  correct
program  is  formed  with  or  without  the   debugging  lines  being  considered  as
comment   lines.

After  all   COPY   statements   have   been  processed,   a   debugging   line     will     be
considered  to  have  all   the   characteristics   of  a   comment   line,   if  the  WITH
DEBUGGING   MODE   clause   is   not   specified   in   the   SOURCE-COMPUTER   paragraph.

Successive   debugging   lines   are   allowed.

A  debugging   line   is  only  permitted   in     the     separately     compiled     program
after   the   OBJECT-COMPUTER   paragraph.
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11.       THE   REPORT   WRITER

The  Report  Writer  provides   the   facility   for  producing   reports  by  specify-
ing     the  physical   appearance   of  a   report  rather   than   requiring   specifica-
tion  of   the   detailed  procedures  necessary  to  produce  that   report.

A  hierarchy   of  levels   is   ußed   in   defining  the   logical   organization     of     a
report.        Each     report     is     divided   into  report  groups,   which   in  turn  are
divided   into   sequences   of   items.     Such  a   hierarchical     structure     permits
explicit    reference     to     a     report  group  with  implicit  reference  to  other
levels   in   the  hierarchy.     A   report   group  contains  one   or   more   items   to   be
presented   on   one  or   more  lines.

LANGUA6E   CONCEPTS
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The  report  naned  in   the   report  description  entry   is   not  assigned  directly
to  an  output  file.   1nstead,   it   is  associated  with  a   file-name   in  the  File
Section    and  that   file-nam   is  associated  with  a   file  when   an  OPEN  state-
"3nt     specifying     the     file-mme   is  executed.   More   than  one   report  inay   be
associated  with   the   sarre   file-name   and  the  CODE  clause   is     used     to     dif-
ferentiate     among     the   reports.   For   an  external   file  connector   referenced

::p:rt:i:::n:hm;,sa::p:#:::!me:o#:l#|ep:::::T:pti#yen:E;c:fya#t::rme::
to  which  a   report  is   assigned  may  not  contain  record   description     entries
which   describe   data   records.   This   file   description  entry  must   specify  the
narre  of  a   report  description  entry  for  each  report  associated     with     that
file-mme   in  this   program.

The   report  description  entry  contains  a  set  of     clauses    that     names     the
report     and   supplies   specific  information   about  the   fomat  of  the  printed
page   and  the   organization  of   the   subdivisions  of   the   report.   An   identifi-
cation     code     may     be     given   in  the   report   description  entry  so  that  each
report  may  be   identified   separately  in  an   intermediate  output   file.

Following  each   report   description   entry  are   one   or   more     01      level-number
entries,     each     followed     by     a     hierarchical     structure  similar  to  c0B0L
record   descriptions.   Each     01      level-number     entry     and     its     subordinate
entries     describes     a     report  group.   Each   report  group  consists  of   one  or
rmre  print  lines   that  are   regarded   as  a   unit.   A   report  group  that     is     to
be     printed     is     printed     entirely  on   one  logical   page;   it   is   never  split
across   pages.
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REPORT   STRLJCTURE

When   structuring   a   report,   consideration  must   be   given     to     vertical     and
hrizontal     spacing     requirements,   manipulation   of   data,   and   the  physical
and  logical   subdivisions  of   a   report.

Vertical  Spacing

The  report  writer  feature  allows  the   user  to   describe   report  groups     cor+
taining     multiple     lines.   The   vertical   positioning   of   the   lines   on  a   page
is   specified  by  the  LINE  NUMBER   clause   that   is   associated   with   each   line.
The     NEXT   GROUP   clause   indicates   how  many   lines   to   space   after   presenting
the   last   line   of   the   group.   The   first  LINE     NUMBER     clause     of     the     next
group     indicates  additional   spacing  information   to   be   used   in  positioning
of   that  group.

lJorizmtal  Spacing

The   report  writer  allows  the   user  to  position  the   fields     of     data     on     a
report     line   by   means   of   the   COLUMN   NUMBER   clause.   The   report   writer   con-
trol  system   supplied   space  fill  between  all  defined   fields.

Data  Manipulation

When   the   report  writer  feature  is   used,   data  movement  to  a     report     group
is     directed     by     Report     Section     clauses  rather   than  Procedure  Division
statements.     A  data   item   in  a  report  group  is  presented   only  if   it   has     a
COLUMN     NUMBER      ckiuse      specifying   where   it   is   to   be   presented.   The   value
that   is   placed   in   a   printable   item   is   determined   by  the   SOURCE,      SUM,      or
VALUE     clause     stated     in     the     report     group     description.   Under   no  cir-
cumstances  may  a   report  group  printable  item   receive  a  value   directly  via
a   Procedure  Divisicm   statement.

Report  Subdivisiams

The  physical   and  logical   organization  of  a   report  interact     to     determine
what   is   presented   on  a   page.

Physical  Subdivision  of  a  Report

The  PAGE   clause   specifies  the   length  of   the   page,   the   size   of   the   heading
and     footing     areas,     and     the   size   of   the  area   in  which  the   detail   lines
will   appear.   The   report  writer   control   systan   uses  the     LINE     NUMBER     and
NEXT     GROUP     clauses   to  position   these   report   groups,   and   when   necessary,
to   advance   to   a   new   page   with   autcmatic  production   of      PAGE      HEADING     and.
PAGE   F00TING   report   groups.
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Logical  Subdivision  of  a  Report

DETAIL  report  groups   may  be   structured     into    a     nested     set     of     control
groups.      Each   control   group   may   begin   with   a   CONTROL   HEADING   report   group
and  end  with   a   CONTROL   F00TING   report   group.

When  nested  control   groups  are   defined,   the   recognition   of     a     change     in
value     of     a  control  data  item  in  a  control  hierarchy   is   called  a  control
break  and  the  heading   and     footing     lines    associated     with     the     control
data-nam   are   called   CONTROL   HEADING   and  CONTROL   F00TING   report   groups.

During   the   execution   of  a   GENERATE  statement,   the   report     writer     control
system  uses  the  control  hierarchy  to  check  for  control  breaks.      1f  a  con-
trol   break  has  occurred,   all   controls  that  are  minor   to   it  are  considered
to     have     changed,      even     though     they  may   not  in   fact  have  changed.      The
occurrence   of  a  control   break   causes  the   following   sequence   of  events     to
take  place:

1.      A11   CONTROL   F00TING   report  groups   are   presented   up   to     and     including
the  one   at  the  level   at  which  the  control   break  occurred.

2.     .A11   CONTROL   HEADING   report  groups      are     presented      from      the      control
break  level   down   to  the  most  minor   control.

3.      The   DETAIL   report  group   naned   in   the   GENERATE  statement   is   presented.

n

REPORT  FllE

A  report  file  is  an  text-file  or  printer  output     file    having     sequential
organization.       A     report     file  has  a   file   descripticm  entry  containing  a
REPORT   clause.     The  content  of  a   report  file  consists  of   records  that  are
written  under   control   of  the   report  writer   control   system   (RWCS).

A  report  file  is   namd  by  a  file  control  entry  and  is   described  by  a  file
description     entry  containing   a   REPORT   clause.     A   report   file   is   referred
to   and   accessed   by   the   OPEN,    GENERATE,    INITIATE,    SUPPRESS,    TERMINATE,    USE
BEFORE   REPORTING,    and   CLOSE   state"}nts.

SPECIAL   RE6ISTER  PA6EiouNTER

The   reserved  word  PAGEiouNTER   is   a   name   for  a   special   register     that     is
generated     for  each  report  description  entry   in  the  Report  Section  of  the
Data  Division.     The   implicit  description  is   that   of  an     unsigned     integer
that     must     be     capable     of   representing  a   range   of   values  from  1   through
999999.      The   usage    is   WORD-BINARY.      The   value   in      PAGLCOUNTER      is      main-
tained  by  the   report  writer   control   system   (RWCS)   and   is   used  by  the   pro-
gram  to   number   the   page   of   a   report.      PAGE-COUNTER   nüy   be   referenced   only
in     the     SOURCE     clause     of     the  Report  Section   and   in  Procedure  Division
statements.       (See   PAGE{OUNTER   Rules.)
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SPECIAL   RE6ISTER  LINEiouNTER

The   reserved   word  LINE-COUNTER   is   a   nan€   for   a   special   register     that      is
generated     for  each   report  description  entry   in   the  Report  Section   of  the
Data  Division.     The   implicit  description   is   that   of   an     unsigned     integer
that     must     be     capable     of   representing  a   range   of   values   from  0   through
999999.       The   usage    is   WORD-BINARY.       The   value    in      LINE-COUNTER       is      main-
tained     by  the   report  writer   control   system   (RWCS),   and   is   used   to   deter-
mine  the   vertical   positioning   of   a   report.      LINE-COUNTER     rnay     be      refer-
enced     only      in     the   SOURCE   clause   of   the   Report   Section   and   in   Procedure
Division   statements;   however,   only  the     RWCS     may     change     the     value     of
LINE-COUNTER.        (See   LINE-COUNTER   Rules.)

SUBSCRIPTING

ln   the  Report  Section,   neither   a  sum  counter  nor     the     special     registers
LINE-COUNTER   and   PAGE-COUNTER   can   be   used   as   a   subscript.

11-4 4004290   H

0
0



REPORT   WRITER   IN   THE   ENVIRONMENT   DIVISI0N

INPUT-OUTPUT   SECTI0N

lnformation  concerning  the   lnput-Output   Section   is   located   in     the     IDEN-
TIFICAT10N   AND   ENVIRONMENT   DIVISI0NS    chapter.

THE   FILE-CONTROL   PARAGRAPH

lnformation   concerning   the   FILE-CONTROL   paragraph   is   located   in   the   lDEN-
TIFICATION   AND   ENVIRONMENT   DTVISI0NS    chapter.

THE   FILE   CONTROL   ENTRY

Function

The  file  control  entry  declares  the  relevant    physical     attributes    of     a
report  file.
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General  Formt

SELECT    [OPTI0NAL]    file-name-1

TEXT-FILE

SYSPRINT1

SYSPRINT2

SYSPRINT3

SYSPRINT4

WS-PRINTER

ASSIGN    TO

RESERVE   integer-1

1iteral-1

data-name-1

[[ORGANIZATI0N    IS]    SEQUENTIAL]

[ACCESS    MODE    IS    SEQUENTIAL]

[FILE   STATUS   IS   data-name-2].

SYNC

SYNCHRONIZED

Syntax  Rules

1.     The   SELECT  clause  must  be   specified   first   in   the   file  control     entry.
The   clauses   which   follow   the   SELECT   clause  may   appear   in   any   order.

2.      Each   report   file  described     in  the  Data   Division     must     be     specified
only     once   in   the   FILE-CONTROL   paragraph.      Each   report   file   specified
in  the   SELECT   clause  must   have  a   file   description   entry  containing     a
REPORT   clause   in   the   Data   Division   of   the   same   program.

3.     Literal-1   must  be  a   non-numeric   literal   other  than   a   figurative     con-
stant.

4.      Data-name-1   may   be   qualified.

5.      Data-name-1   must   reference  an  alphanumeric   data   item.

6.     Literal-1   or   the   content  of  the  data   item   referenced     by     data-name-1
at  the   time  of  execution  of  an  OPEN  statement   referencing   file-name-1
specifies  the  name  of  the   file  on  the  physical   device.      If     the     name
contains     a     space     character     only  the  characters  up   until   the   first
blank  are  considered  to  be  part  of  the  name.      If     the     physical     file

11-6 4004293   J

0
0

U



h

r\

n

name     starts     with  the  character   '/',   then   it  is  assumed  to  be  a   com-
plete     path-name   with   an   allowed  maximum     length     of     59     characters.
Otherwise,      1iteral-1     or     the  content  of  the  data   item   referenced  by
data-name-1   is  assumed  to  be  a   local   name  or  the   name  of     a     file     in
the  working  directory,   and  may  not  contain  the  character   '/'.1n  this
case,   the  maximum   length  allowed   is  twelve   characters.

7.     When  data-name-1   is  specified,   the  above   length     restriction     applies
to  the  number  of  characters  before  the  first  blank  character,   if  any,
or  the  length  of  the  data   item   referenced  by  data-name-1.

6eneral  Rules

1.     If  the  file  control   block   referenced  by  file-name-1     is     an     external
file     control     block,     all   file  control   entries  in  the  run  unit  which
reference  this  file  control  block  must   have:

a)      The   same   specification   for   the   OPTI0NAL   and   SYNCHRONIZED   phrases.

b)     A  consistent  specification  for  literal-1,   that   is     a     non-numeric
literal   containing  the  external   file-name.

c)     The   same   external   data   item   for   data-name-1   in   the  ASSIGN   clause.

d)      The   same   value   for   integer-1    in  the   RESERVE   clause.

e)     The   same  organization.

f )      The   same   access  mode.

2.     The  OPTI0NAL  phrase  applies   only  to     a     report     file     opened     in     the
extend  mode.     1ts  specification  is   required  for  a   report  file  that  is
not  necessarily  present  each  time  the  object  program  is  executed.

3.     The  ASSIGN  clause  specifies  the  association  of  the   report   file   refer-
enced     by     file-name-1   to  a   storage  medium   referenced  by  literal-1   or
the   content  of  the   data   item   referenced     by     data-name-1,      SYSPRINT1,
SYSPRINT2,    SYSPRINT3,    SYSPRINT4,    or   WS-PRINTER.

4.     A  report  file  has  sequential  organization.     Thus  all     clauses    within
the    file  control  entry  for  a  report  file  shown  in  the  general  fomat
above  are  present  within  the  Sequential   1-0.

5.      If  literal-1   or  data-name-1   is   specified   in  the     ASS16N     clause,     the
presence   of  the   SYNC   or   SYNCHRONIZED  phrase   indicates   that   the   output
to  the  indicates  file   is  synchronized,     that     is,     the     user     program
receives     control     when     the     output     operation     has     terminated.   The
default  is  asynchronous  output  which  means  that  the  output     operation
is     requested     immediately,   but  control   is   returned  to  the  C0B0L   pro-
gram  before  operation   is  completed.
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THE   1-OloNTR0l  PAR^6R^PH

Function

The   1-O-CONTROL   paragraph  specifies  the   memory   area   which   is   to   be   shared
by  different   files  and  the  location   of   files   on  a  multiple   file  reel.

GeiHral  Fomat

1-0-CONTROL.

[[SA[!E  AREA   FOR   file-name-1    {file-name-2}    ..  .]    ..  .

[MULTIPLE    FILE    TAPE   CONTAINS    {file-name-3

[POSITION 1S   integer-1]}    ..  .]    .... ]

Syntax  Rules

1.      The   1-OJCONTROL   paragraph   is   optional.

2.      The   MULTIPLE   FILE   clause   is   treated   as   a   comment.

3.      The   SAME  clause   without   the   RECORD   phrase   is   treated   as   a   comment.
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REPORT   WRITER   IN   THE   I)ATA   DIVIS10N

FILE   SECTION

The  File  Section  is   located   in   the   Data  Division     of     a     source     program.
The  File  Section   defines  the  structure   of   report   files.     Each  report   file
is   defined  by  a   file  description   entry   having   a   REPORT     clause.        A     file
description  entry  for  a   report  file   is  not   followed  by  record  description
entries.

The  general  fomat  of   the  File  Section  in     the     Report    Writer     is     shown
be low ,

FILE    SECT10N.

®

h

[filei]escription-entry]   .. .

1n   a  C0B0L   program,   the   file  description  entry   (FD   entry)   represents     the
highest     level     of     organization     in     the  File  Section.     The  File  Section
header  is  followed  by  a  file  description    entry     consisting     of     a     level
indicator     (FD),   a   file-name,   and  a   series   of   independent   clauses.     For  a
report  file,   the   file  description  entry  must   contain     the     REPORT     clause
specifying     the     names  of  the   reports  to  be  written  onto  the   report  file.
No  record  description  entries  may  follow  the   file  description  entry  for  a
report  file.
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THE   FILE   DESCRIPT10N   ENTRY

FUTBtion

The   file  description  entry   furnishes   infomation  concerning  the     physical
structure,   identification,   and   report-names   pertaining   to  a   report   file.

6ereral  Fomat

FD      file-name-1

E"CONTAINS   [integer-1   TO]   integer-2    {
RECORDS

[RECORD   CONTAINS    [integer-3   TO]    integer-4   CliARACTERS]

RECORD    IS

RECORDS   ARE

ALLOC-UNIT

F I LE -S I ZE

RECORDS    ARE

[CODE-SET

REPORT    I

REPORTS

STANDARD

OM ITT ED

integer-5

da ta -na me -1

{data-nane-2}

ls   alphabet-name-1 ]

{repor t-name-1 }

Syntax  Rules

1.     The   level   indicator  FD   identifies  the   beginning   of   a   file  descr.iption
entry     for  a   report   file  and  must  precede   the   file-mme   of   the   report
fi l e.
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2.      The   claises  which   follow   file-name-1   nüy   appear   in   any  order.

3.     File-nam-1   may  only  reference  a  sequential  file.

4.     No  record  description  entries   may   follow  the   file   description  entry.

5.     The   subject  of   a   file     description     entry     that     specifies     a     REPORT
clause     nüy     be     referenced   in   the  Procedure  Division  only  by  the  USE
statement,   the   CLOSE   statement,   or   the   OPEN   statanent  with   the   OUTPUT
or   EXTEND   phrase.

6erwal  Rules

1.     A  file  description  entry  associates  file-nane-1   with  a     file    connec-
tor,

2.     The  report  writer  logical   record  structure    of     the     file    associated
with   file-name-1   is   defined  by  the   implementor.

3.     With  the   exception  of   the  REPORT   clause,   all   clauses  within   the     file
•  description     entry   for  a   report   file  shown   above  are  presented  within

the  Sequential   1-0.
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REPORT   clause

Fumtiam

The   REPORT   clause   specifies  the   names   of   reports   that   comprise     a     report
f i 1 e .

6erwral  Fomat

REPORT    IS

REPORTS    ARE {report-name-1 }    . .  .

Syntax  Rules

1.      Report-name-1   must   be   the   subject  of   a   report     description     entry     in
the     Report     Section.     The  order   of   appearance   of   the   report-names   is
not  significant.

2.      Report-name-1   must   appear   in   only   one   REPORT   clause.

3.      The   subject   of   a   file     description     entry     that     specifies     a     REPORT
clause     may     be      referenced   in   the   Procedure   Division  only  by  the   USE
statement,    the   CLOSE   statement,    or   the   OPEN   statement   with   the   OUTPUT
or   EXTEND   phrase.

6eneral  Rules

1.      The   presence   of   more  than   one  report-name   in   a     REPORT      clause      indi-
cates   that  the   file  contains  nx)re  than  one   report.

2.      After   execution  of   an   lNITIATE  statement  and  before   the   execution     of
a     TERMINATE     stateiT€nt     for   the   same   report   file,   the   report   file   is
under   the   control   of   the   report  writer   control   system   (RWCS).        While
a     report     file     is     under     the     control   of   the  RWCS,   no   input-output
statement  may  be   executed  which   references  that   report  file.

3.      1f  the  associated   file  connector   is  an  external   file  connector,   every
file    description  entry   in  the   run  unit  which   is   associated  with  that
file  connector  must   describe   it   as  a   report   file.

REPORT-1 4004290   H

0
0

u



REPORT   SECTION

The   Report  Section   is   located   in   the   Data  Division  of   a     source     program.
The  Report  Section   describes.the   reports   to  be   written  on`to   report   files.
The  description  of   each   report  must  begin  with  a   report  description  entry
(RD     entry)      and     be     followed     by     one     or   nDre   report   group   description
entries.

The  general   fomat  of   the  Report  Section   is   shown  below.

REPORT    SECTI0N.

[report-description-entry  {report-group-description-entry}   ..  .   ]   .. .

n

®

rl

REPORT  Description  Entry

ln  addition  to   naming  the   report,   the   report  description  entry   (RD  entry)
defines     the  fomat  of  each  page   of  the   report  by  specifying  the  vertical
boundaries  of   the   region  within   which   each   type   of   report     group     nmy     be
printed.       The     report     descripticm  entry  also   specifies  the  control   data
items.     When   the   report  is   produced,   changes   in   the   values  of   the   control
data     items   cause  the   detail   information  of  the   report  to  be  processed   in
groups   called   control  groups.

Each   report  naned   in   the   REPORTS   clause   of   an   file  description     entry     in
the     File     Section     must  be  the   subject  of  an   report   description  entry   in
the  Report  Section.      Furthermore  each   report  in   the  Report     Section     must
be   named   in  one   and  only  one   file   description   entry.

REPORT  6ROUP  Description  Entry

The   report  groups   that  will  comprise  the   report  are     described     following
the     report     description     entry.        The     description     of  each   report  group
begins  with  a   report  group  description  entry;   that   is   an   entry  that   has   a
01      1evel-number     and     a     TYPE     clause.        Subordimte   to   the   report  group
description  entry,   there  may  appear  group     and    elementary     entries     that
further   describe  the  characteristics  of  the   report  group.
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THE   REPORT   DESCRIPT10N   ENTRY

Fumctim

The   report  description  entry  nants   a   report,      specifies     any     identifying
characters     to   be   appended   to  each   print   line,   and   describes   the  physical
structure  and  organization  of   that   report.

6eneral  Fomat

BE     report-name-i

[CODE   literal-1 ]

CONTROL    IS {data-name-1}    .  ..

FINAL    [data-name-1  ]

integer-l

[HEADING   integer-2]       [FIRST   DETAIL   integer-3]

[LAST    DETAIL in tege r-4 ] [F00TING

Syntax  Rules

1.      Report-name-1   must   appear   in   one  and   only   one   REPORT   clause.

2.      The  order   of   appearance   of   the     clauses     following     report-nam6-1      is
im ma t e r i a l .

3.      Report-name-1   is   the   highest  permissible  qualifier  that   may  be   speci-
fied   for   LINE-COUNTER,    PAGE-COUNTER   and   all    data-names    defined   within
the   Report  Section.

6eneral  Rules

1.      Thec00E   .clause,      the      CONTROL      clause,      and      the      PAGE      clause      are
presented   in   alphabetical   order.
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PAGE-COUNTER  Rules

1.      PAGE{OUNTER   is   the   reserved   word   to     reference     a     special     register
that     is    created     for     each     report   specified   in  the  Report  Section.
(See   Special   Register   PAGE{OUNTER).

2.      1n   the   Report   Section,   a   reference   to  PAGE-COUNTER   can   only   appear   in
a   SOURCE   clause.       1n   the   Procedure   Division,    PAGEJCOUNTER   nuy   be   used
in   any  context   in  which  a   data-mme  with  an   integer   valu   can  appear.

3.       1f   more   than   one  PAGEJCOUNTER   exists   in   a   program,   PAGE{OUNTER      must
be     qulified    by  a   report-mme  whenever   it   is   referenced   in  the  Pro-
cedure   Division.

1n   the   Report  Section  an   unqualified     reference     to     PAGE{OUNTER     is
qulified     implicitly    by    the     rüme     of     the     report   in  whose   report
description  entry   the   reference   is   nüde.      Whenever     the     PAGE-COUNTER
of     a   different   report   is   referenced,   PAGE-COUNTER  must   be   explicitly
qualified  by  the  report-name  associated  with  the  different  report.

4.     Execution  of  the  lNITIATE  statemnt  caußes   the   report  writer     control
system   to   set  the  PAGE{OUNTER   of   the   referenced   report  to   one.

5.      PA6E-COUNTER   is   incremented  by  one  each   time   the   report     writer     con-
trol  systcm   executes  a  page  advance.

6.      PAGE-COUNTER   nüy   be   altered  by   Procedure   Division   state"3nts.
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LINE-COUNTER  Rules

1.      LINE-COUNTER   ...Ls   the   reserved   word   used   to   reference   a   special      regis-
ter     that   is  created  for  each  report   specified   in   the  Report  Section.
(See   Special   Register   LINE-COUNTER).

2.      1n   the   Report   Section  a   reference   to  LINE-COUNTER   can   only   appear      in
a   SOURCE   clause.       1n   the   Procedure   Division,    LINE-COUNTER   may   be   used
in   any  context   in  which  a   data-name   with   an   integer   value   may  appear.
However,   only  the   report  writer  control   system   can   change   the   content
of   LINE-COUNTER.

3.       1f   more   than   one   LINE-COUNTER   exists   in   a   program,    LINE-COUNTER      must
be     qualified     by  a   report-mme  whenever   it   is   referenced   in  the  Pro-
cedure   Division.

1n   the   Report   Section  an   unqualified     reference     to     LINEJCOUNTER      is
implicitly   qulified  by  the   rürne   of   the   report   in  which  the   reference
is   made.      Whenever   the   LINE-COUNTER   of   a   different   report     is     refer-
enced,   LINE-COUNTER   must   be   explicitly   qualified  by   that   report-name.

4.      Execution  of   an   INITIATE  statement  causes  the   report     writer     control
system   to  set   the  LINE-COUNTER   of   the   referenced   report   to   zero.      The
report  writer   control   system   also   resets  LINE-COUNTER     to     zero     each
time   it  executes  a   page   advance.

5.      The   value   of   LINE-COUNTER   is   not  affected   by  the   processing     of     non-
printable     report     groups  nor  by  the  processing  of  a   printable   report
group   whose  printing   is   suppressed  by  means   of     the     SUPPRESS     state-
rre n t .

6.      At  the   time   each   print   line   is   presented,   the   value     of     LINE-COUNTER
represents   the   line   number   on  which  the   print   lirie   is   presented.     The
value   of   LINE-COUNTER  after   the   presentation  of     a     report     group     is
governed     by     the     presentation     rules     for     the     report  group.    .(See
Presentation  Rules  Tables. )
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___
CODE  clause

FLmction

The  CODE  clause   specifies  a  two-character   literal     that     identifies     each
print  line   as   belonging  to  a   specific   report.

6emBral  Format

CODE   literal-1

Syntäx  Rules

1.     Literal-1   must  be   a  two-character  nonnmeric   literal.

2.      If   the  CODE   clause   is   specified   for   any   report   in  a   file,   it  must     be
specified  for  all  reports  in  that  file.

6ereral  Rules

1.     When   the  CODE  clause   is   specified,   literal-1   is   placed   in     the     first
two   character   positions   of  each   report  writer   logical   record.

2.     The  positions  occupied  by  literal-1   are  not  included   in  the     descrip-
tion   of  the  print  line,   but  are  included   in  the   logical   record  size.
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CONTROL   clause

Functim

The  CONTROL   clause   establishes   the   levels   of   the     control     hierarchy     for
the   report.

Ger.ral  Fomat

CONTROL    IS

CONTROLS    ARE

{data-name-1  }    . .  .

FINAL    [data-name-1  ]

Syntax  Rules

1.      Data-nan€-1   must   not  be   defined   in   the   Report     Section.         Data-name-1
may   be   quBlified.

2.      Each   recurrence  of   data-name-1   must   identify   a   different  data   item.

3.      Data-name-1   must  not   have   subordinate   to     it     a      variable     occurrence
data   item.

6eneral  Rules

1.      Data-name-l   and  the   word   FINAL   specify     the      levels     of     the     control
hierarchy.        FINAL,    if   specified,    is   the   highest   control,   data-name-1
is   the   major   control,   the   next   recurrence  of   data-name-1   is   an   inter-
mediate     control,     etc.        The     last     recurrence   of   data-name-1    is   the
minor   control.

2.      The   execution  of   the   chronologically   first   GENERATE   statement     for     a
given     report     caußes   the   report  writer   control   system   (RWCS)   to   save
the   values  of   all  control   data   items  associated  with  that   report.     On
subsequent     executions     of     all     GENERATE   statements   for   that   report,
control   data   itans   are  tested  by  the   RWCS   for   a   change   of     value.        A
change     of     value     in   any  control   data   item   causes  a   control   break   to
occur.      This   control   break   is   associated   with   the   highest     level     for
which   a   change   of   value   is   noted.       (See   The   GENERATE   Statement.)

3.      The   report  writer   control   systan   (RWCS)   tests   for   a   control   break     by
comparing     the     content   of  each  control   data   item  with  the   prior   con-
tent  of   each   control   data   item   that   was   saved   when   the   previous     GEN-
ERATE     statement     for   the   sa"   report   was   executed.      The   RWCS   applies
the   inequality  relation  test  as   follows:

a)      1f   the  control   data   item   is  a   numeric     data     item,      the     relation
test   is   for  the   comparison   of   two   numeric   operands.

b)      1f   the  control   data   item   is   an   index   data   item,   the   relation  test
is   for   the   comparison   of   two   index   data   items.
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c)     1f  the  control  data  item   is  a  data  item  other   than     as     described
in     paragraph     3a   and   3b,   the  relation  test   is   for   the   comparison
of   two  nonnumeric  operands.

The  inequality  relation  test  is  further   explained   in  the     appropriate
paragraph,   see  Relation  Condition.

4.     FINAL   is   ißed  when   the   most  inclusive  control  group   in   the   report     is
not  associated  with  a   control   data-name.
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PA6E  clause

Furwtim

The  PAGE   clause   defines  the   length   of   a   page   and     the     vertical     subdivi-
sions   within  which   report   groups  are   presented.

6erBral  Fomat

± Ei##sl:R]  1ntegm  E:#]

[HEADING   integer-2]      [FIRST   DETAIL   integer-3]

[LAST   DETAIL   integer-4]    [F00TING   integer-5]

Syntax  Rules

1.       The    HEADING,    FIRST    DETAIL,    LAST   DETAIL   and      F00TING      phrases      may      be
written   in   any  order.

2.     Integer-1   must   not    exceed  three  significant     digits     in     length     and
must   be  greater   than   or   equal   to  integer-5.

3.      1nteger-2  must   be   greater   than   or   equal   to   one.

4.      1nteger-3  must  be  greater   than   or   equal   to   integer-2.

5.      1nteger-4  must  be   greater   than   or   equal   to   integer-3.

6.      1nteger-5  must   be  greater   than   or   equal   to   integer-4.

7.     The  following   rules  indicate  the   vertical   subdivision  of   the  page     in

#:Ef i:ä:h   (;::epa::  ::::::sf,oup  may  appear  when  the  pAGE  clause   is

a)     A  report  heading  report  group  that   is   to  be   presented  on     a     page
by     itself ,      if     defined,     must     be     defined     such  that   it   can   be
presented  in  the  vertical   subdivision  of   the     page     that     extends
frcm     the     line     number   specified  by   integer-2   to   the   line   number
specified  by  integer-1,   inclusive.

A   report  heading   report  group  that   is  not   to   be     presented     on     a
page     by     itself ,   if   defined,   must  be   defined   such  that   it  can  be
presented   in  the  vertical   subdivision   of  the     page     that     extends
from     the     line     number   specifie
specified  by   integer-3  minus  1

nteger-2  to  the   line  number

b)     A  page   headi"]   report  group,   if   defined,      must     be     defined     such
that     it  can  be  presented   in  the  vertical   subdivision   of  the  page
that   extends  from  the   line  number   specified  by  integer-2     to     the
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line   number   specified   by  integer-3  minus   1,   inclusive.

c)     A  control   heading   or   detail   report  group,      if     defined,     must     be
defined   such  that   it.  can  be   presented   in  the   vertical   subdivision

-    of   the  page  that     extends     frcm     the     line     number     specified     by

integer-3  to  the   line  number   specified  by  integer-4,   inclusive.

d)     A  control   footing   report  group,   if   defined,   must   be   defined     such
that     it  can  be  presented   in  the  vertical   subdivision  of  the  page
that  extends  frm  the   line   number   specified  by  integer-3     to    the
line  number   specified  by  integer-5,   inclusive.

e)     A  page   footing   report  group,   if   defined,     must     be     defined     such
that     it  can  be  presented   in  the  vertical   subdivision  of  the  page
that  extends   from  the   line   number   specified  by  integer-5     plus     1
to   the   line  number   specified  by  integer-1,   inclusive.

f)     A  report  footing   report  group  that   is  to  be  presented  on    a     page
by    itself ,     if     defined,     must     be     defined     such  that   it  can  be
presented   in  the  vertical   subdivision  of  the     page     that     extends
from     the     line     number   specified  by  integer-2   to  the   line  number
sfx3cified  by  integer-1,   inclusive.

A  report  footi"]  report  group  that   is   not  to  be     presented    on     a
page    by     itself ,   if  defined,   must  be   defined  such  that   it  can  be
presented   in  the  vertical   subdivision  of  the     page     that     extends
frcm     the     line     number   specified  by  integer-5  plus  1   to  the  line
number   specified  by  integer-1,   inclusive.

8.    !:1  :::°::ge¥°i:em:::oP: ::::::b:8n:::!  :;::emth:Xw::?  n::erp::i:::e:

multi-lim   report  group   across   page  boundaries.

6ei-ral  Rules

1.     The  vertical   fomat  of  a   report  page   is   established  using  the  integer
values   specified   in   the  PAGE   clause.

a)      1nteger-1   defines  the   size   of  a   report    page     by    specifying     the
number   of   lines   available   on  each   page.

b)      HEADING   integer-2   defines  the   first   line   number   on   which   a   report
heading   or   page  heading   report  group   may   be   presented.

c)      FIRST   DETAIL   integer-3   defines   the   first   line   number   on     which     a
body     group     may     be     presented.      Report  heading   and   page   heading
report  groups   nuy  not  be   presented   on   or   beyond  the     line     number
specified  by  integer-3.

d)      LAST   DETAIL   integer-4   defines  the   last   line     number      on     which     a
control   heading   or   detail   report  group   may   be   presented.

e)      FO0TING   integer-5   defines  the   last   line   number   on   which   a   control
footing     report     group   may   be   presented.      Page   footing   and   report
footing   report  groups   must   follow  the   line     number     specified     by
integer-5.

4004290    H                 C0B0L    LANGUAGE    REFERENCE    MANUAL PA6E-2



2.      1f   the  PAGE   clause   is   specified   the     following     implicit     values     are
assumed   for  any   omitted  phrases:

a)      1f   the   HEADING  phrase   is   cmitted,   a   value   of   one   is     assumed     for
in tege r-2 .

b)      lf   the   FIRST   DETAIL   phrase   is   cmitted,   a   value   equal   to   integer-2
is  given   to  integer-3.

c)      1f   the   LAST   DETAIL   and  the   FO0TING   phrases   are   both   omitted,      the
value   of   integer-1   is   given   to  both  integer-4  and   integer-5.

d)      1f   the   F00TING   phrase   is   specified   and  the   LAST   DETAIL   phrase      is
omitted,   the   value   of   integer-5   is  given   to   integer-4.

e)      1f   the   LAST   DETAIL   phrase   is   specified   and  the   F00TING   phrase      is
omitted,   the   value   of   integer-4   is  given   to   integer-5.

3.      lf   the  PAGE  clause   is   cmitted,   the   report  consists  of   a     single     page
of  indefinite  length.

4.     The  presentation  rules  for  each  type   of   report  group  are  specified   in
the   appropriate   paragraph,   see  Presentation   Rules  Tables.

PAGE   RE610NS

Page   regions  that   are  established   by  the  PAGE   clause   are   described   below.

Report  Groups   That   May   Be First  Line  Num. Last  Line   Num.
Presented   in   the  Region of   the   Region of   the   Region

Report  heading   described  with

integer-2 in tege r-1
NEXT    GROUP    NEXT    PAGE

Report  footing   described   with
LINE   integer-1    NEXT   PAGE

Report  heading  not   described

integer-2
integer-3minus1with    NEXT    GROUP    NEXT   PAGE

Page   headirq

Control   heading
integer-3 integer-4

Detail

Control  footing integer-3 integer-5

Page   Footing
integer-5plus1 integer-1

Report  footing  not  described
with   LINE   integer-1    NEXT   PAGE
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THE   REPORT   6ROUP   DESCRIPT10N   ENTRY

FtJrction

The  report  group  description  entry  specifies    the     characteristics     of     a
report  group  and  of  the   individual   items  within  a   report  group.

Cer-ral Forüt

Fomat  1 :

01   [datamarre-1 ]

ü  NIMBER   IS

GRWP   IS

t=eg:::1e#:::ET

integer-3
PLUS   integer-4

NEXT   PAGE
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CONTROL     HEADING

CONTROL    F00TING

t_=EQQH)

REPORT

RF

TYPE    IS

[ [P¥E   IS]   DISPLAY]

Fomat  2:

level-number      [data-nan€-1]

1NE    NUMBER    IS
integer-1       [ON

PLUS   integer~2

[[USAGE    IS]       DISPLAY]
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Fomat  3:

1evel-number      [data-nam-1].

1S  character-string

[[gi4iE   IS]      DISPLAY]

LEADING

TRAILING }   SEE4BE mMm='
Jn

®

h

JUSTIFIED

[BLANK    WHEN    ZERO]

NUMBER     IS

integer-1       [ON   NEXT   PAGE]

PLUS   integer-2

[!9±±!!!!!   NUMBER   IS   integer-3]

SOURCE   IS   identifier-1

VALUE   IS   literal-1

{Slm      {identifier-2}   ...    [!±E9±!   {data-na"3-2}   ...    ]}    ...

EON{E±name_3\]

[6ROUP    INDICATE]     .
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Syntax  Rules

1.     The   report  group   description  entry  can   appear  only  in   the  Report  Sec-
tion.

2.      Except   for  the   data-name   clause,   which   when   present  must     im"}diately
follow  the   level-number,   the   clauses   may   be  written   in   any  sequence.

3.1n   fomat2   the   level-number     may     be     any     integer     from     02     to     48
inclusive.        In     fomat  3   the   level-number   may   be   any   integer   from   02
to   49   inclusive.

4.     The   description  of   a   report  group  may   consist  of   one,   two,      or     three
hierarchic  levels:

a)     The   first  entry  that   describes   a   report  group  must  be   a   format     1
entry.

b)     Both   fomat  2  and  fomat  3   entries  may  be   immediately  subordimte
to  a  fomat  1   entry.

c)     At  least  one  fomat  3  entry  must  be   imnediately  subordinate  to     a
fomat  2  entry.

d)     Format  3   entries  must   define  elementary   itffls.

5.      1n  a   fomat  1   entry,   data-name-1    is   required  only  when:

a)      A  detail   report  group   is   referenced  by  a   GENERATE  statement.

b)      A   detail   report   group   is   referenced  by   the   UPON  phrase   of     a     SUM
cl ause .

c)      A   report  group   is   referenced   in   a   USE   BEFORE   REPORTING   sentence.

d)     The   m"   of  a  control   footing   report  group   is   ußed  to     qualify     a
reference  to   a   sum  counter.

1f   specified,    data-naine-1   may  be   referenced   only   by  a   GENERATE   state-
ment,      the      UPON      phrase   of   a   S"   clause,   a   USE   BEFORE   REPORTING   sen-
tence,   or   as   a   sum  counter  qualifier.

6.     A  fomat  2  entry  inust  contain  at  least  one  optional   clause.

7.      1n   a   format  2   entry,   data-nane-1   is   optional.      1f  present   it     may     be
used  only   to   qualify  a   sum  counter   reference.

8.      1n   the   Report  Section,   the   USAGE   clause   is   used   only  to     declare     the
usage   of  printable   items.

a)      1f   the   USAGE   clause   appears  in   a   fomat  3  entry,   that   entry.    must
define  a   printable  item.

b)      1f   the   USAGE  clause   appears  in   a  fomat  1   or   format  2     entry,     at
least  one   subordimte  entry  must   define  a   printable   item.
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9.      An  entry  that  contains   a  LINE  NUMBER   clause  must  not   have  a     subordi-
nate  entry  that   also   contains  a  LINE  NlmBER   clause.

10.   1n   fomat  3:

a)      A  GROUP   INDICATE  clause   m]y  appear   only   in   a   type      detail      report
gr Ou P .

b)     A  SIM  clause   may  appear  only  in  a     type     control     footing     report
gr Ou P .

c)      An   entry   that   contains   a   COLUMN   NIMBER   clause   but   no   LINE      NUMBER
clause     must     be     subordimte     to     an     entry  that  contains  a  LINE
NIMBER   clause.

d)     Data-name-1   is   optional   but   nuy  be   specified   in   any   entry.   1t  may
be   referenced  only   if  the  entry  defines  a   sum  counter.

e)      A  LINE   NIMBER   clause   must   not  be   the   only  clause   specified.

.f )      An   entry  that   contains   a   VALUE   clause   must     also     have     a     COLUMN
NlmBER   clause.

11.   The   following   table  shows  all  permissible  clause   combinations     for     a
fomat  3  entry.   The  table   is  read  frcm   left  to   right  along  the  chosen
row.     An   'M'   indiütes  that   the  presence  of   the   clause   is     mandatory.
A   'P'   indicates  that  the  presence   of  the  clause   is  permitted,   but  not
required.   A  blank  indicates  that  the  clause   is   not  permitted.

n

PIC COL UMN SOURCE SUM VALUE JUST
BLANKWHENZERO

GROUP1NDICATE USA6E LINE

M M P

M M M P P P

M P M P P P P

M P M P P P P

M M M P P P P

Permissible  Clause  Ccmbinations   in   Format  3   Entries

6emral  Rules

1.     Format  1   is   the   report  group  entry.     The   report  group   is     defined     by
the  contents  of  this  entry  and  all   of  its  subordimte  entries.

2.      The   rules   for   the   BLANK   WHEN   ZER0   clause,    the   JUSTIFIED      clause,      and
the  PICTURE   clause   for   the   Report  Writer   are   the   same   as   those   in   the
DATADIVISI0N     chapter.         The     other     clauses     of     the     report     group
descripticm  entry  are   presented   in   alphabetical   order.
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PRESENTAT10N   RULES   TABLES

Descriptim

The   tables  and  rules  on   the   following   pages   specify:

1.       The   permissible   combinations   of   LINE   NUMBER   and      NEXT      GROUP      clauses
for  each   type   of   report  group,

2.      The   requirements  that   are  placed  on   the   use   of   these  clauses,   and

3.     The   interpretation  that   the   report  writer   control   system   (RWCS)   gives
to   these  clauses.

Organization

There  is   an   individual   presentation  rules  table  for  each   of   the   following
types     of     report     groups:        report     heading,   page   heading,   page   footing,
report  footirq.1n     addition,     detail     report    groups,     control     heading
report     groups,     and  control   footing   report  groups  are  treated  jointly   in
the   body  group  presentation   rules  table.      (See   The   Body     Group     Presenta-
tion   Rules.)

Columns  1   and  2  of   a   presentation  rules  table  list  all  of   the  permissible
combi"]tions      of     LINE     NUMBER      and   NEXT   GROUP   clauses   for   the   designated
report  group  type.     Consequently,   for  the  purpose  of   identifying  the     set
of     presentation     rules     that     apply     to  a   particular   combimtion   of  LINE
NIMBER   and  NEXT   GROUP   clauses,   a   presentation   rules   table     is      read     from
left  to   right,   along  the  selected   row.

The  applicable   rules  columns   of  a   presentation     rules     table     are    parti-
tioned    into  two  parts.     The  first  part  specifies  the   rules  that  apply  if
the   report  description  contains  a  PAGE  clause,   and  the   second  part  speci-
fies     the   rules   that   apply   if   the  PAGE   clause   is   omitted.     The  purpose   of
the   rules  rürred   in   the   applicable   rules  columns   is   discussed  below:

1.     Upper   limit   rules   and   lower   limit   rules:

These  rules  specify  the   vertical     subdivisions     of     the     page     within
which  the   specified   report  group   may   be   presented.

1n   the   absence  of   a   PAGE  clause   the   printed   report  is   not     considered
to     be     partitioned   into  vertical   subdivisions.     Consequently,   within
the   tables  no   upper   limit   rule   and  lower   limit   rule   is   specified     for
a   report   description   in  which   the  PAGE   clause   is   omitted.

2.     Fit  test  rules:

The   fit   test  rules  are  applicable   only  to  body  groups,   and  hence     fit
test     rules    are     specified    only     within   the  body  group   presentation
rules  taDle.      At  object  time   the   report  writer   control   systm     (RWCS)
applies     the     fit  test   rules   to   determine  whether   the   designated  body
group  can  be   presented  on   the  page   to  which  the   report     is     currently
positioned.
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However,   even   for   body   groups   there  are   no   fit  test     rules     when     the
PAGE   clause   is   cmitted   from  the   report  description  entry.

3.     First  print  line  positic;n   rules:

The  first  print  line  position     rules    specify     where     on     the     report
medium     the     report     writer     control     system   (RWCS)   shall   present   the
first  print  line  of  the  given  report  group.

The   presentation   rules  tables   do  not     specify     where     on     the     report
medium     the     report     writer     control     system   (RWCS)   shall  present  the
second  and   subsequent  print  lines   (if   any)   of  a   report     group.        Cer-
tain     general     rules     determine  where  the   second  and  subsequent  print
lines   of  a   report   g-oup   shall   be   presented.      Refer   to   the  LINE  NUMBER
clause     general      rules     for     this      infomation.      (See   The  LINE  NUMBER
Clause . )

4.      Next   group   rules:

The   next   group   rules   relate   to   the     proper      use     of     the     NEXT     GROUP
c 1 a lß e .

5.      Final   LINE-COUNTER   setting   rules:

The   teminal   values  that   the     report     writer     control     system     (RWCS)
places     in     LINE-COUNTER  after   presenting   report   groups  are   specified
by  the   final   LINE-COUNTER   settirq   rules.

LINE  NUMBER  Clau5e  Notation

Column  1   of   the  presentation  rules  table  uses    a     shorthand    notation    to
describe     the     sequence     of     LINE     NUMBER     claißes   that   nuy   appear   in  the
description  of  a   report  group.     The  meaning  of   the   abbreviations  used     in
column  1    is   as   follows:

1.      The   letter   'A'    represents   one  or   more  absolute  LINE     NUMBER      clauses,
none     of     which   have   the  NEXT   PAGE  phrase,   that   appear   in   consecutive
order   within   the   sequence   of   LINE   NUMBER   clauses   in   the   report     group
descripticm  entry.

2.      The   letter   'R'    represents   one   or   more   relative     LINE     NUMBER      clauses
that     appear      in   consecutive   order   within   the   sequence   of  LINE   NUMBER
clauses  in   the   report  group  description  entry.

3.      The   letters   'NP'    represent   one   or   nmre   absolute   LINE     NUMBER      clauses
that     appear     in   consecutive   order   within   the   sequence   of   LINE   NUMBER
clauses   in  the   report   group   description   entry,   with  the     phrase     NEXT
PAGE     appearing      in     the      first,      and     only   in   the   first,   LINE   NUMBER
claue.

When   two   abbreviations   appear  together,   they   refer   to   a   sequence   of     LINE
NUMBER     clauses   that   consists   of   the   two   specified  consecutive   sequences.
For   example   'A  R'   refers  to   a   report  group   description   entry   within   which
the   'A'    sequence   (defined   in   rule   1   above)    is   immediately   followed  by   the
'R'   sequence   (defined   in   rule   2   above).
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LINE  NIMBER  Clause  SeqtJeme  Substitutions

Where   'A  R'    is   shown   to  be   a   permissible     sequence      in     the     presentation
rules    table,   'A'   is   also  permissible  and  the   sam   presentation  rules  are
appl i cabl e .

When    'NP   R'   is   shown   to   be   a   permissible     sequence     in     the     presentation
rules  table,    'NP'   is  also  permissible   and  the   same   presentation   rules  are
ap pl i cab 1 e .

SAVEI}  NEXT   6ROUP   INTEGER  Description

Saved   next  group  integer   is   a  data  itan  that   is   addressable  only     by     the
report     writer   control   system   (RWCS).      When   an   absolute   NEXT   GROUP   clause
specifies  a   vertical   positioning  value   which   cannot     be     accommodated     on
the   current  page,   the  RWCS   stores   that   value   in   saved   next  group   integer.
After  page   advance  processing,   the   RWCS   positions     the     next     body     group
using  the   valu  stored   in   saved.  next  group   integer.
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REPORT   IE^DIN6  6ROUP   PRESENTAT10N   RUIES

The  table  below  points  to  the  appropriate  presentation  rules  for  all  per-
missible      combinations      of   LINE   NUMBER   and   NEXT   GROUP   clauses   in   a   report
heading   report  group.

h

h

**

Applicable  Rules     *"

If   the  PAGE   clause 1f   PAGE
is   specified. is   cmitted.

Sequence
NEXT

Upper Lower

F ir st

Next

Final F ir st F inal
of   LINE Pri nt LINE- Print LINE-

NIMB ER GROUP Line COUNTER Line COUNTER

c1aises* clause Limit Limit Pos. Gr oup Sett ing Pos, Sett ing

AR Abs 1 2a 3a 4a 5a
'11 legal+

AR Rel 1 2a 3a 4b 5b 11 legal+

AR

NEXTPAGE

1 2b 3a 4c 5c 11 l ega l+

AR 1 2a 3a 5d 111 ega 1+

R Abs 1 2a 3b 4a 5a 111 ega 1+

R Rel 1 2a 3b 4b 5b 3d 5b

R

NEXTPA6E

1 2b 3b 4c 5c IllegalH

R 1 2a 3b 5d 3d 5d

3c 5e 3c 5e

*   See     LINE   NUMBER   Clause   Notation,    for

a   description  of   the   abbreviations  used   in   column   1.

#  A  blank  entry  in  column  1   or  colum  2  indicates  that  the
narned  clause   is   totally  absent  from   the   report  group
descriptim  entry.

#*  A  blank  entry  in  an  applicable   rules  column   indicates  the
absence   of   the   named   rule   for   the  given   combimtion   of
LINE   NIMBER   and   NEXT   GROUP   clauses.

+   See   the   LINE   NUMBER   clause.

++   See   the   NEXT   GROUP   clause.
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The   report  heading   group   presentation   rules  are   as   follows:

1.      Upper    limit   rule:

The   first   line   number   on   which   the   report  heading   report  group   can   be
presented     is     the   line   number   specified  by   the   HEADING  phrase   of   the
PAGE   clause.

2.      Lower   limit   rules:

a)      The   last   line   number   on   which   the   report  heading   report  group   can
be   presented   is  the   line   number   that   is   obtained  by  subtracting  1
from   the   value   of   integer-3   of   the   FIRST     DETAIL     phrase     of     the
PAGE   claise.

b)      The   last   line   number   on   which   the   report  heading   report  group   can
be     presented     is     the     linc;   number   specified  by   integer-1   of   the
PAGE   clause.

3.     First  print  line  position   rules:

a)     The   firstprint  line     of     the     report     heading     report    group     is
presented   on   the   line   number   specified  by   the   integer   of   its  LINE
NIMBER   clause.

b)     The   firstprintline     of     the     report     heading     report    group     is
presented     on     the     line   number   obtained  by  adding  the   integer   of
the   first  LINE  NUMBER   clause   and  the   value   obtained  by     subtract-
ing     1      from     the   value   of   integer-2   of   the   HEADING  phrase   of   the
PAGE   clause.

c)     The   report  heading   report  group   is   not  presented.

d)     The   first  print  line     of     the     report     heading     report     group     is
presented     on     the     line  number   obtained  by  adding  the  content  of
its  LINE-COUNTER   (in   this   case,   zero)   to   the   integer   of   the   first
LINE   NUMBER    clause.

4.      Next   group   rules:

a)      The   NEXT   GROUP   integer   must   be   greater   than   the      line     number      on
which     the   final   print  line   of   the   report  heading   report  group   is
presented.      1n   addition,   the  NEXT   GROUP   integer   must   be   less   than
the     line   number   specified  by  the   value   of   integer-3   of   the  FIRST
DETAIL   phrase   of   the   PAGE   clause.

b)      The   sum   of   the   NEXT   GROUP   integer   and   the   line      number      on     which
the     final     print    line    of     the     report    heading  reportgroup  is
presented  must  be   less   than   the   value   of   integer-3   of     the     FIRST
DETAIL   phrase   of   the   PAGE   clause.

c)      NEXT   GROUP   NEXT   PAGE   signifies   that      the      report      heading      report
group     is  to  be  presented  entirely  by  itself  on  the  first  page   of
the   report.      The   report  writer   control   system   (RWCS)   processes   no
other     report    group     while    positioned     to  the   first  page  of   the
r epo r t .
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5.      Final   LINE-COUNTER   setting   rules:

a)      After   the   report  heading   report     group     is     presented,      the     RWCS
places      the      NEXT      GROUP      integer      into   LINE-COUNTER   as   the   final

-     LINE-COUNTER   setting.

b)     After  the   report  heading   report     group     is     presented,      the     RWCS
places     the      sum   of   the  NEXT   GROUP   integer   and   the   line   number   on
which  the   final   print  line  of   the   report  heading   report  group  was
presented   into  LINE-COUNTER   as   the   final   LINE-COUNTER   setting.

c)     After  the   report  heading   report     group     is     presented,      the     RWCS
places   zero   into   LINE-COUNTER   as   the   final   LINE-COUNTER   setting.

d)     After  the   report  heading   report  group     is     presented,     the     final
LINE-COUNTER     setting   is   the   line   number   on   which   the   final   print
line  of   the   report  heading  report  group  was   presented.

e)      LINE-COUNTER   is   unaffected  by   the   processing     of     a     nonprintable
report  group.
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PA6E   l+E^DIN6   6ROUP   PRESENTATION   RUIES

THE  table  below  points  to   the  appropriate  presentation  rules  for  all  per-
missible      combimtions      of      LINE      NUMBER   and   NEXT   GROUP   clauses   in   a   page
headir¥]   report  group.

* Applicable  Rules  *#

1f   the  PAGE   clause   is   specified  **"

Sequence   of NEXT

Upper Lower First  Print Next

F inalLINE-

LINE    NUMBER GROUP COUNTER

cl ause s* cl ause Limit Limit Line  Position Gro up Setting

AR 1 2 3a 4a

R 1 2 3b 4a

3c 4b

*   See      LINE   NUMBER   Clause   Notation,

for  a   description   of   the   abbreviations   used   in  column  1.

#   A  blank  entry   in   column   1   or   column   2   indicates  that   the
named  clause   is  totally  absent   from  the   report  group
description  entry.

***  A  blank  entry   in  an   applicable   rules  column   indicates
the   absence   of   the   named   rule   for   the   given   combimtion
of   LINE   NUMBER   and   NEXT   GROUP   clauses.

****   1f   the  PAGE   clause   is   omitted   frcm   the   report   description
entry  then  a  page   heading   report  group  may   not  be   defined.
(See   the   TYPE   clause.)

The  page   headirq   group  presentation  rules  are  as   follows:

1.      Upper   limit   rule:

1f   a   report  heading   report  group   has   been  presented   on     the     page     on
which     the     page     heading     report     group   is   to   be   presented,   then   the
first   line  number   on   which   the     page     heading     report     group     can     be
presented     is     one     greater   than   the   final   LINE-COUNTER  setting  esta-
blished   by   the   REPORT    HEADING.

Otherwise  the   first  line  number   on     which     the     page     heading   .report
group     can     be     presented   is   the   line   number   specified  by   the   HEADING
phrase   of   the   PAGE   clause.
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2.     Lower   limit   rule:

The   last   line  number   on   which   the   page   heading   report     group     can     be
presented   is  the  line   number   that   is  obtained  by  subtracting  one   from
the   value   of   integer-3   of   the  FIRST   DETAIL   phrase   of   the   PAGE   clause.

3.     First  print  line  position   rules:

a)     The  first    print     line     of     the     page     heading     report    group     is
presented   on  the  line   number   specified  by  the   integer   of   its  LINE
NUMBER   clause.

b)      1f   a   report  heading   report  group  has   been  presented   on     the     page
on     which     the  page  heading   report  group   is   to  be  presented,   then
the   sum   of   the   final     LINE-COUNTER     setting     established     by     the
report     heading     report     group     and  the   integer   of   the   first  LINE
NIMBER   clause   of   the   page   heading   report  group  defines     the     line
number     on     which  the   first  print  line   of  the   page  heading   report
group  is  presented.

.       Otherwise  the   sum  of   the   integer   of   the   first  LINE  NUMBER     clause
of     the     page  heading   report  group  and  the   value   obtained  by   sub-
tractirq   one  from   the   value   of   integer-2   of   the   HEADING  phrase   of
the     PAGE   clause   defines  the   line   number   on  which  the   first  print
line  of   the   page  heading  report  group  is   presented.

c)     The  page  heading   report  group   is  not   presented.

4.      Final   LINE-COUNTER   setting   rules:

a)      The   final   LINE-COUNTER   setting   is   the   line   number     on     which     the
final   print  li"3   of  the  page  heading   report  group  was   presented.

b)     LINE-COUNTER   is   unaffected  by  the   processing     of     a     nonprintable
report  group.
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B0DY   6ROUP   PRESENTAT10N   RULES

The   table  below  points  to   the  appropriate  presentation  rules  for  all  per-
missible      combimations      of      LINE   NUMBER   and   NEXT   GROUP   clauses   in   control
headirq,   detail  and  control   footing   report  groups.

#

Applicable  Rules  #*

1f   the   PAGE   clause 1f    PAGE

is   specified. is   omitted.

Sequen ce
NEXT

UL LL FT F i r st NG Final F i r st F inal
of   LINE pi oi ie Pri nt er LINE- Pri nt LINE-

NUMBER GROUP Pm Wm ts Line XO COUNTER Line COUNTER

cl ause s* clause eirt eirt t Pos. tuP Setting Pos. Setting

AR Abs 1 2 3a 4a 5 6a 1l legal+

AR Rel 1 2 3a 4a 6b 111egal+

AR

NEXTPAGE

1 2 3a 4a 6c 111 ega 1+

AR 1 2 3a 4a 6d 111 ega 1+

R Abs 1 2 3b 4b 5 6a 111 ega lH

R Rel 1 2 3b 4b 6b 4d 6f

R

NEXTPAGE

1 2 3b 4b 6c 111egal+

R 1 2 3b 4b 6d 4d 6d

NPR Abs 1 2 3c 4a 5 6a 11 legal+

NPR Rel. 1 2 3c 4a 6b 11 legal+

NPR

NEXTPAGE

1 2 3c 4a 6c 111 ega 1+

NPR 1 2 3c 4a 6d 111 ega 1+

4c 6e 4c 6e

*   See      LINE   NUMBER   Clause   Notation,

for  a   description   of   the   abbreviations   used   in  column  1.

**   A  blank  entry   in   column   1   or   column   2   indicates  that
the   named   clause   is  totally  absent   from   the   report  group
description  entry.
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***  A  blank  entry   in   an  applicable   rules  colum   indicates
the   absence  of   the   narred   rule   for  the   given  combination  of
LINE   NUMBER   and   NEXT   GROUP    clauses.

-+   See   the   LINE   NUMBER   clause.

H   See   the   NEXT   GROUP   clause.

®

The  body  group  presentation  rules  are  as   follows:

1.      Upper   limit   rule:

The   first  line  number   on   which  a   body  group   can  be   presented     is     the
line   number   specified  by   the   FIRST   DETAIL   phrase   of   the   PAGE   clause.

2.      Lower   limit   rules:

The   last  line  number   on   which     a     control     heading     report     group     or
detail     report  group  can  be  presented   is   the   line   number   specified  by
the   LAST   DETAIL   phrase   of   the   PAGE   clause.

The   last   line   number   on  which  a  control   footing   report   group     can     be
presented     is     the   line  number   specified  by  the  F00TING  phrase  of   the
PAGE   clause.

3.     Fit  test  rules:

a)      1f   the   value   in  LINE-COUNTER   is   less     than     the     integer     of     the
first     absolute     LINE   NUMBER   clause,   then   the   body   group   shall   be
presented  on  the  page  to  which     the     report    is     currently    posi-
tioned.

Otherwise  the   report  writer   control   systan   (RWCS)     executes     page
advance     processing.        After     the     page     heading   report  group   (if
defined)   has   been  processed,      the     RWCS     determines     whether     the
saved     next     group     integer     location  was  set  when   the   final   body
group  was   presented   on   the     precedirq     page.         (See     final     LINE-
COUNTER     setting     rule     6a.)      lf   the   saved   next   group   integer   was
not  so   set,   the  body  group  shall  be     presented     on     the     page     to
which     the     report     is     currently     positioned.      1f  the   saved   next
group   integer   was   so   set,   the  RWCS   ")ves     the     saved     next     group
integer   into  LINE-COUNTER,   resets   the   saved   next   group   integer   to
zero,   and  reapplies  fit  test  rule  3a.

b)      1f   a   body   group   has   been  presented     on     the     page     to     which     the
report     is   currently  positioned,   the   RWCS   computes  a  trial   sum   in
a  work  location.     The  trial   sum   is   computed  by  adding  the  content
of   LINE-COUNTER   to   the   integers   of   all   LINE   NUMBER   clauses   of   the
report  group.      1f   the  trial   sum   is     not     greater     than     the     body
group's     lower     limit   integer,   then   the   report  group   is   presented
on   the   current   page.      If  the  trial   sum  exceeds   the     body     group's
lower   limit   integer,   then   the   RWCS   executes  page   advance  process-
ing.      After   the   page   heading   report   group   (if   defined)     has     been
processed,   the  RWCS   reapplies  fit   test   rule   3b.
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1f   no   body  group   has   yet   been  presented   on   the   page   to   which     the
report     is     currently  positioned,   the   RWCS   determines   whether   the
saved   next   group   integer   location  was   set     when     the     final     body
group     was     presented     on     the     preceding   page.      (See   final   LINE-
COUNTER   setting   rule   6a.  )

1f   the   saved   next   group   integer   was   not  so   set,      the     body     group
shall     be     presented   on   the   page   to  which   the   report   is   currently
pos itioned .

1f   the   saved   next   group   integer   was   so   set,    the     RWCS     moves     the
saved   next   group   integer   into   LINE-COUNTER,   resets   the   saved   next
group   integer   to   zero,   and  computes   a   trial   sum   in   a     work     loca-
ti on.

The   trial   sum   is   computed   by  adding   the   content     of      LINE-COUNTER
to     the     integer     one     and  the   integers   of  all   but  the   first  LINE
NIMBER   clause   of   the   body  group.      1f   the   trial   sum   is   not  greater
than   the   body   group's   lower   limit   integer,   then   the  body   group   is
presented   on   the   current  page.      1f   the   trial   sum   exceeds   the  body
group's      lower   limit   integer,   then   the   RWCS   executes   page   advance
processing.      After  the   page   heading   report  group   (if   defined)   has
been   processed,   the   RWCS   presents   the   body   group   on   that   page.

c)      lf   a   body   group   has   been  presented     on     the     page     to     which     the
report     is     currently     positioned,   the   RWCS   executes   page   advance
processing.      After  the   page   heading   report  group   (if   defined)   has
been   processed,   the   RWCS   reapplies   fit   test   rule   3c.

::p::tbo!!  g::#e:::yy::s?:::.:::s:::egw::  ä::e::!:e:ow#:t::.  #:
saved   next  group  integer   location  was   set     when     the     final     body
group     was     presented     on     the     preceding   page.      (See   final   LINE-
COUNTER   setting   rule   6a.)      1f   the   saved   next     group     integer     was
not     so     set,      the     body     group   shall   be   presented   on   the   page   to
which  the   report  is   currently     positioned.        If     the     saved     next
group     integer     was     so     set,   the   RWCS   moves   the   saved   next   group
integer   into  LINE-COUNTER  and  resets   the   saved   next  group   integer
to      zero.         1f     then     the     value   in  LINE-COUNTER   is   less   than   the
integer   of   the   first  absolute  LINE  NUMBER   clause,   the   body  .   group
shall     be     presented  on  the  page   to  which  the   report   is   currently
positioned.      Otherwise  the   RWCS   executes  page   advance   processing.
After     the     page     heading   report   group   (if   defined)   has   been  pro-
cessed,   the   RWCS   presents  the   body  group  on   that   page.

4.     First  print  line  position   rules:

The   first  print  line  of   the   body  group   is   presented  on     the     line
number   specified  by   the   integer   of   its   LINE   NUMBER   clause.

1f   the   value   in  LINE-COUNTER   is   equal   to   or   greater   than   the   line
number      specified     by   the   FIRST   DETAIL   phrase   of   the   PAGE   ckiuse,
and  if   no  body  group   has   previously  been  presented   on   the  page   to
which     the     report     is   currently  positioned,   then  the   first  print
line  of   the   current  body  group   is   presented   on   the     line     immedi-
ately     following     the     line     indicated     by  the   val"  contained   in
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LINE-COUNTER.

1f   the   value   in  LINE-COUNTER   is   equal   to   or   greater   than   the   line
number      specified     by   the   FIRST   DETAIL   phrase   of   the  PAGE   clause,
and  if  a   body  group   has   previously  been  presented   on   the  page     to
which    the     report     is  currently  positioned,   then  the  first  print
line  of   the   current  body  group  is  presented  on  the   line    that     is
obtained  by  adding   the   content   of  LINE-COUNTER   and   the   integer   of
the   first  LINE   NUMBER   clause   of   the   current  body   group.

1f   the   value   in  LINE-COUNTER   is   less   than   the   line   number     speci-
fied     by     the     FIRST     DETAIL     phrase   of   the   PAGE   clause,   then   the
first  print  lim  of  the  body    group     is    presented     on    the    line
specified   by   the   FIRST   DETAIL   phrase.

c)     The   body   group   is  not  presented.

d)      The   sum   of   the   content  of   LINE-COUNTER   and     the     integer     of     the
first     LINE     NUMBER     clause     defines   the   lirw   number   on  which   the
first  print  line  is  presented.

5.      Next   group   rule:

The   integer   of   the   absolute  NEXT   GROUP  clause     must     specify     a     line
number     that     is     not     less     than     that   specified   in   the  FIRST  DETAIL
phrase  of   the  PAGE  clause,   and  that   is   not  greater  than     that     speci-
fied   in   the  F00TING  phrase   of   the  PA6E   clause.

6.      Final   LINE-COUNTER   setting   rules:

a)     1f   the  body  group  that  has   just  been  presented   is  a  control  foot-
ing     report     group  and  if  the  control   footing   report  group   is  not
associated  with  the  highest  level  at  which  the  report  writer  con-
trol     system     (RWCS)     detected     a     control     break,   then  the   final
LINE-COUNTER   setting   is   the   line  number   on   which   the   final     print
li"3   of  the  control   footing   report  group  was  presented.

For   all  other   cases   the  RWCS     nukes     a     comparison     of     the     line
number     on     which     the     final     print     line     of   the  body   group  was
presented   and  the   integer   of     the     NEXT     6ROUP     clause.         1f     the
former     is     less     than     the   latter,   then   the  RWCS   places  the  NEXT
GROUP   integer   into  LINE-COUNTER   as   the      final      LINE-COUNTER      set-
ting.     1f  the   former   is  equal   to  or   greater   than  the  latter,   then
the   RWCS   places  the   line   number   specified   by  the     F00TING     phrase
of      the      PAGE      clause   into   LINE-COUNTER   as   the   final   LINE-COUNTER
setting;    in   addition  the   RWCS   places   the   NEXT   GROUP   integer      into
the  saved   next  group   integer   location.

b)     1f  the  body  group  that  has   just  been  presented   is  a  control   foot-
ing     report  group,   and   if  the  control   footing   report  group   is  not
associated  with   the  highest  level  at   which   the     RWCS     detected     a
control     break,      then     the   final   LINE-COUNTER   setting   is   the   line
number   on  which  the   final     print     line     of     the     control     footing
report  group  was   presented.

For   all   other   cases  the  RWCS   computes     a     trial     sum     in     a     work
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location.      The   trial   sum   is   computed  by  adding  the   integer   of   the
NEXT   GROUP   clause   to   the   line   number   on     which     the      final      print
line     of     the     body  group  was   presented.      If   the   sum   is   less  than
the   line   number   specified  by     the     F00TING     phrase      of     the     PAGE
clause,      then      the      RWCS   places   that   sum   into  LINE-COUNTER   as   the
final   LINE-COUNTER   setting.      1f   the   sum   is   equal      to     or      greater
than     the   line   number   specified   by  the   F00TING   phrase   of   the   PAGE
clause,   then   the   RWCS   places   the   line     number     specified     by     the
F00TING     phrase   of   the   PAGE   clause   into   LINE-COUNTER   as   the   final
LINE-COUNTER   setting.

c)      1f   the  body  group  that   has   just  been  presented   is  a   control   foot-
ing     report  group,   and   if  the  control   footing   report  group   is  not
associated  with  the  highest  level   at   which   the     RWCS     detected     a
control     break,      then     the   final  LINE-COUNTER   setting   is   the   line
number   on   which  the   final     print     line     of     the     control     footing
report  group  was   presented.

For   all   other   cases  the   RWCS   places  the   line   number   specified     by
the     F00TING     phrase      of   the   PAGE   clause   into   LINE-COUNTER   as   the
final   LINE-COUNTER   setting.

The   final   LINE-COUNTER   setting   is   the   line   number      on      which      the
final   print   line   of   the  body   group  was   presented.

LINE-COUNTER   is   unaffected   by  the   processing     of     a     nonprintable
body   group.

If   the   body  group  that   has   ].ust  been  presented   is  a   control   foot-
ing     report  group,   and   if   the  control   footing   report  group   is  not
associated   with  the   highest  level   at   which   the     RWCS     detected     a
control     break,      then     the   final  LINE-COUNTER   setting   is   the   line
number   on   which  the   final     print     line     of     the     control     footing
report  group  was   presented.

For   all   other   cases  the  RWCS   places  the   sum   of   the   line   number   on
which     the      final     print     line     was     presented   and   the   NEXT   GROUP
integer   into  LINE-COUNTER   as   the   final   LINE-COUNTER   setting.

0
0
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PA6E   F00TIN6  PRESENTAT10N   RULES

The  table  below  points  to  the  appropriate  presentation  rules  for  all  per-
missible      combinations      of      LINE     NUMBER   and   NEXT   GROUP   clauses   in   a   page
footing   report  group.

# Applicable  Rules  **

1f  the  PAGE   clause   is   specified  ****

Sequence   ofLINENUMBER
NEXT    GROUP Upper Lower First  Print Next

F inalLINE-COUNTER

clauses* cl ause Limit Limit line  Pos. Group Setting

AR Absolute 1 2 3a 4a 5a

AR Relative 1 2 3a 4b 5b

AR 1 2 3a 5c

3b 5d

r\

*   See      LINE   NUMBER   Clause   Notation,    for

a   description   of   the   abbreviations   used   in  column  1.

**   A  blank  entry  in   column  1   or   column   2   indicates  that   the
named   clause   is  totally  absent  from  the   report  group
description  entry.

***  A  blank  entry  in   an   applicable   rules  column   indicates  the
absence   of   the   named   rule   for   the  given   combi"]tion   of
LINE   NUMBER   and   NEXT   GROUP   clauses.

****   1f   the  PAGE   clause   is   omitted   from   the   report   description
entry,   then  page   footing   report  group  may   not  be   defined.
(See      The   TYPE   Clause.)

The   page   footing   presentation  rules  are  as   follows:

1.      Upper   limit   rule:

The   first   line  number   on   which   the   page   footing   report  group     can     be
presented,      is   the   line   number   obtained  by  adding  one   to  the   value   of
integer-5   of   the   F00TING   phrase   of   the   PAGE   clause.

2.      Lower   limit   rule:

The   last   line  number   on   which   the   page   footing   report     group     can     be
presented     is     the     line     number     specified     by  integer-1   of   the  PAGE
cl ause .
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3.     First  print  line  position   rules:

a)     The   first    print     line     of     the     page     footing     report    group     is
presented   on   the   line   specified  by   the   integer   of   its  LINE   NUMBER
cl ause .

b)      The   page   footing   report  group   is   not  presented.

4.      Next   group   rules:

a)      The   NEXT   GROUP   integer   must   be   greater   than   the      line     number      on
which     the     final     print  line   of  the   page   footing   report  group   is
presented.      1n   addition,    the     NEXT      GROUP      integer      must     not     be
greater     than     the   line   number   specified  by   integer-1   of   the  PAGE
cl ause .

b)      The   sum   of   the   NEXT   GROUP   integer   and   the   line     number      on      which
the     final     print     line     of     the     page     footing     report     group   is
presented  must   not  be   greater  than   the   line   number     specified     by
integer-1    of   the  PAGE   clause.

5.      Final   LINE-COUNTER   setting   rules:

a)     After  the   page   footing   report  group   is   presented,   the  RWCS   places
the      NEXT      GROUP      integer      into     LINE-COUNTER      as   the   final   LINE-
COUNTER   setting.

b)      After   the   page   footing   report  group   is   presented,   the   RWCS   places
the      sum      of      the   NEXT   GROUP   integer   and   the   line   number   on   which
the   final   print     line    of     the     page     footing     report    group     was
presented   into   LINE-COUNTER   as   the   final   LINE-COUNTER   setting.

c)     After  the   page   footing   report  group   is   presented   the   final     LINE-
COUNTER     setting   is   the   line   number   on   which   the   final   print   line
of   the   page   footing   report  group  was   presented.

d)      LINE-COUNTER   is   unaffected  by   the   processing      of     a     nonprintable
report  group.
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REPORT   FOOTIN6  PRESENT^T10N   RLA.ES

The  table  below  points  to   the  appropriate  presentation  rules  for  all   per-
missible      combinations      of   LINE   NUMBER   and   NEXT   GROUP   clauses   in   a   report
footirq  report  group.

"
Applicable  Rules  *"

1f   the   PA6E   clause
1f   the  PA6Eclauseis

is   specified. omitted-

Sequence
NEXT

Upper Lower

F i r st

Next

Final F i r st F inal
of   LINE Pri nt LINE- Pri nt LINE-

NUMBER GROUP Line COUNTER Line COUNTER

cl ause s* cl ause Limit Limit Pos. Group Setting Pos. Setting

AR 1a 2 3a 4a 111 ega l+

R 1a 2 3b 4a 3d 4a

NPR 1b 2 3c 4a 111 ega l+

3e 4b 3e 4b

r\

*   See      LINE   NUMBER   Clause   Notation,

for  a   description   of   the   abbreviations   used   in  column  1.

**   A  blank  entry   in   column   1   or   column   2   indicates  that   the
named  clause   is  totally  absent  frm  the   report  group
description  entry.

#*  A  blank  entry  in  an  applicable   rules  column   indicates  the
absence   of   the   named   rule   for   the  given   combimtion   of
LINE   NUMBER   and   NEXT   GROUP   clauses.

+   See   the   LINE   NUMBER   clause.

The   report  footing  presentation  rules  are  as   follows:

1.      Upper   limit   rules:

a)      1f   a   page   footing   report  group  has   been  presented   on   the  page     to
which     the     report     is     currently  positioned,   then  the   first  line
number   on   which  the   report  footing   report  group  can  be     presented
is  one   greater   than   the   final   LINE-COUNTER  setting   established  by
the  page   footing   report  group.

Otherwise  the   first  line     number     on     which     the     report     footing
report     group     can     be     presented     is   the   line   number   obtained  by
adding   one  and  the   value   of   integer-5   of   the  PAGE   clause.
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b)      The   first  line  number   on   which  the   report     footing     report     group
can      be     presented,      is     the   line   number   specified   by   the   HEADING
phrase   of   the   PAGE   clause.

2.      Lower   limit   rule:

The   last   line  number   on   which   the   report  footing   report  group  can     be
presented     is     the     line     number     specified     by   integer~1    of   the  PAGE
cl ause .

3.     First  print  line  position  rules:

a)     The   firstprint  line    of     the     report     footing     report    group     is
presented   on   the   line   specified  by   the   integer   of   its  LINE  NUMBER
cl ause .

b)      1f   a   page   footing   report  group   has   been  presented   on   the   page     to
which     the     report     is     currently  positioned,   then   the   sum  of  the
final   LINE-COUNTER   setting   established   by  the   page   footing   report
group     and     the     integer      of     the   first  LINE  NUMBER   clause   of   the
report  footing   report  group  defines  the   line   number   on   which     the
first  print  line   of  the   report   footing   report  group   is   presented.
Otherwise  the   sum   of   the   integer   of   the   first  LINE   NUMBER     clause
of   the   report   footing   report  group,   and   the  line   number   specified
by   the   value   of   integer-5   of     the     F00TING     phrase     of     the     PAGE
clause     defines     the   line   number   on  which  the   first  print  line   of
the   report  footing  report  group   is   presented.

c)      The   NEXT   PAGE   phrase   in   the   first      absolute      LINE      NUMBER      clause
directs    that     the     report  footing   report  group  is  presented  on  a
page   on   which   no   other   report     group     has     been     presented.        The
first    print  line  of  the  report  footing   report  group  is  presented
on   the   line   number   specified  by   the   integer   of     its     LINE     NUMBER
cl ause .

d)      The   sum   of   the   content  of   LINE-COUNTER   and     the      integer      of     the
first     LINE     NUMBER     clause      defines   the   line   number   on   which   the
first  print  line  is  presented.

e)     The   report   footing   report  group   is  not  presented.

4.      Final   LINE-COUNTER   setting   rules:

a)      The   final   LINE-COUNTER   setting   is   the   line   number      on     which     the
final   print  line   of  the   report   footing   report  group   is  presented.

b)      LINE-COUNTER   is   unaffected  by  the   processing     of     a     nonprintable
report  group.
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C0llMI  NLMER  clause

Function

The  C0l=UMN   NIMBER   clause   identifies  a   printable   item     and     specifies     the
position   of   the   item   on  a   print   line.

Gemral  Formt

COLUMN    NUMBER 1S   integer-1

®

h

Syntax  Rules

1.      The   COLUMN   NIMBER   clause   can   only     be      specified     at      the      elementary
level      within     a   report   group.      The   COLUMN   NUMBER   clause,    if   present,
must   apF€ar   in   or   be   subordimte  to   an   entry     that     contains     a     LINE
NUMBER   claiße.

2.     Within   a  given  print  line,   the   printable   items     must     be     defined     in
ascending     colum   number  order   such  that  each   character   defined  occu-
pies  a   unique   position.

Germral  Rules

1.      The   COLUMN   NIMBER   clause   indicates   that   the   object   of   a   SOURCE   clause
or     the     object   of  a  VALUE   clause   or   the   sum  counter   defined  by  a   S"
clause   is   to   be   presented   on   the   print   line.      The   absence   of   a   COLUMN
NUMBER     clause     indicates     that   the   entry   is   not   to   be   presented   on  a
print  line.

2.      1nteger-1   specifies  the   column   number   of   the   leftmost  character  posi-
tion  of  the  printable  item.

3.      The   report  writer   control   systcm   (RWCS)   supplies   space  characters  for
all     positions     of     a     print     line  that  are  not  occupied  by  printable
it ems .

4.     The   first  position  of   the  print     line     is     considered     to     be     column
number   1  .
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D^TA-I\lAK  clause

Furlctim

A  data-nam   specifies  the   nan€   of   the   data  being  described.

Gereral  For-at

da ta -n a ne -1

Syntax  Rules

1.      1n   the   Report  Section  data-narre-1   need   not  appear   in   a   data     descrip-
tion  entry.

6erEral  Rules

1.      1n   the  Report  Section,   data-nam-1   must  be     given     in     the     following
Ca S e S :

a)     When   data-nan€-1   represents  a   report  group  to  be   referred  to   by  a
GENERATE   or   a   USE   staterr€nt   in   the   Procedure   Division.

b)      When   reference   is   to   be   made   to   the   sum   counter   in   the     Procedure
Division   or   Report  Section.

When   a   detail   report  group   is   referenced   in   the     UPON     phrase     of
the  SIM   clause.

When   data-nan€-1   is   required   to  provide     sum     counter     qualifica-
ti on.
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L-
GROUP   INDICATE   claue

FIJnction

The   GROUP   INDICATE  clause   specifies  that   the   associated  printable  item   is
presented    only     on  the   first  occurrence   of  its   report  group  after  a  con-
trol  break  or   page   advance.

6ereral  Fortit

GROUP    INDICATE

r\

®

Syntax  Rules

1.      The   GROUP   INDICATE  clause   must   only   be   specified   in   a     detail     report
group  entry  that   defines  a  printable  item.

Gereral  Rules

1..   If   a   GROUP   INDICATE   clause   is   specified,       it      causes     the      SOURCE      or
VALUE   clause   to   be   ignored  and   spaces   supplied,   except:

a)     On  the  first  presentation  of     the     detail     report    group     in     the
report,   or

b)     On  the  first  presentation  of  the  detail   report  group  after     every
page   advance,   or

c)     On  the  first  presentation  of  the   detail   report  group  after     every
control   break.

2.     1f   the   report  description  entry  specifies  neither   a  PAGE  clause   nor  a
CONTROL   clause,   then   a   GROUP   INDICATE   printable   item   is   presented   the
first  time   its  DETAIL  is  presented  after  the     lNITIATE     statement     is
executed.       Thereafter     spaces    are   supplied  for  indicated  items  with
SOURCE    or   VALUE    clauses.
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_                 lEVEL-NUMBER  description

Furictiam

The   level-number   indicates     the     position    of     a     data     item     within     the
hierarchical   structure   of  a   report  group.

Gei»ral  Fomat

l eve l -number

Syntax  Rules

1.     A   level-number   is   required   as   the   first  element  in   each   data   descrip-
tion  entry.

2.      Data   description  entries  subordimte  to   an   RD   entry  must   have     level-
numbers   01    through   49   only.

Gei-ral  Rules

1.     The   level-number   01   identifies  the   first  entry   in   a   report  group.

2.     Multiple   level   01   entries   subordinate   to  a   report     description     entry
having  the   level   indicator  RD  do   not  represent  implicit  redefinitions
of   the  san€  area.

LEVEL-NUMBER-1 4004290   H
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LINE  NUMBER   clause

Function

The   LINE   NUMBER   clause   specifies   vertical   positioning   information   for   its
report   group.

6eneral  Fomat

LINE    NUMBER    IS t
integer-1        [ON   NEXT   PAGE]

\  EL¥  integer-2

®

®

®

Syntax  Rules

1.      Integer-1   and  integer-2  must   not  exceed   three  significant     digits     in
1 ength .

Neither   integer-1   nor   integer-2  may  be   specified   in   such   a   way  as     to
cause   any  line   of  a   report  group  to  be  presented   outside   of  the  vert-
ical   subdivision  of   the  page   designated   for  the   report  group  type,   as
defined   by   the   PAGE   clause.       (See   The   PAGE   Clause.)

1nteger-2   may   be   zero.

2.     Within   a  given  report  group  description  entry,   an  entry  that  contains
a     LINE     NUMBER   clause   must  not   contain   a   subordimte   entry  that  also
contains   a   LINE   NUMBER   clause.

3.     Within   a  given  reportgroup     description     entry,     all     absolute     LINE
NUMBER   claßes   must   precede  all   relative   LINE   NUMBER   clauses.

4.     Within   a  given  report  group  description     entry,     successive     absolute
LINE     NUMBER     clauses     must     specify     integers     that   are   in   ascending
order.

5.      1f   the  PAGE   clause   is   cmitted   from  a   given  report  description     entry,
only     relative     LINE     NUMBER     clau5es     can   be   specified   in   any   report
group  description  entry  within   that   report.

6.      Within   a   given   report   group   description   entry   a   NEXT   PAGE  phrase      can
appear     only     once     and,    if   present,   must   be   in   the   first  LINE   NUMBER
clause   in   that   report   group   description   entry.

7.       A   LINE   NUMBER   clause   with   the   NEXT   PAGE   phrase   can   appear   only   in   the
description   of   body   groups   and   in  a   report   footing   report   group.

8.      Every   entry   that   defines   a   printable      itm      (see     The      COLUMN      NUMBER
Clause)      must     either   contain   a   LINE   NUMBER   clause,    or   be   subordinate
to   an   entry   that   contains   a   LINE   NUMBER   clause.

9.      The   first   LINE   NUMBER   clause   specified   within   a   page      footing      report
group   must   be   an   absolute   LINE   i\UMBER   clause.

4004290    H                 C0B0L    LANGUAGE    REFERENCE    MANUAL LINE   NUMBER-1



6erßral  Rules

1.      A   LINE   NUMBER   clause   must   be   specified   to   establish   each      print     line
of  a   report   group.

2.      The   report  writer   control  system   (RWCS)   effects     the     vertical     posi-
tioning      specified     by     a     LINE     NUMBER   clause,   before   presenting   the
print   line   established   by  that  LINE   NUMBER   clause.

3.      1nteger-1    specifies   an   absolute   line   number.      An   absolute   line   number
specifies  the   line  number   on   which   the   print   line   is   presented.

4.1nteger-2   specifies  a   relative     line     number.1f     a     relative     LINE
NUMBER   clause   is   not   the   first  LINE   NUMBER   clause   in   the   report  group
description  entry,   then  the   line   number   on  which  its     print     line     is
presented     is   determined  by  calculating  the   sum  of   the   line  number   on
which  the   previous   print   line   of   the   report   group  was     presented     and
integer-2   of   the   relative  LINE   NUMBER   clause.

1f   a   relative   LIN,E   NUMBER   clause   is   the   first   LINE   NUMBER      clause      in
the   report  group  description  entry,   then   the   line  number   on   which   its
print  line   is   presented     is     determined     by     specified     rules.        (See
Presentation  Rules  Tables. )

5.      TheNEXTPAGEphrase     specifies     that     the     report     group     is     to     be
presented   beginning   on   the   indicated   line   number   on  a   new   page.      (See
Presentation  Rules  Tables. )
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NEXT   6ROUP   clause

F"tion
The  NEXT   GROUP   clause   specifies   infomation   for   vertical   positioning   of   a
page   following  the  presentation  of   the   last   line   of  a   report   group.

6e"al For"t

H EBQ|P  is
in tege r -1
E±  integer-2

NEXT    PAGE

n

Syntax  Rules

1.      A   report  group   entry   must   not   contain   a   NEXT   GROUP   clause   unless     the
•description     of     that     report   group  contains   at   least   one  LINE  NUMBER
cl ause .

2.     Integer-1   and  integer-2  must   not  exceed   three  significant     digits     in
1 ength .

3.      1f   the   PAGE   clause   is   omitted   from   the   report  description  entry     only
a     relative     NEXT     GROUP     clause   may   be   specified   in   any   report   group
description  entry  within  that  report.

4.      The   NEXT   PAGE   phrase   of   the   NEXT   6ROUP   clause   must   not      be      specified
in  a  page   footing   report  group.

5.      The   NEXT   GROUP   clause   must   not     be     specified      in     a      report     footing
report  group   or   in  a   page  heading   report  group.

6er.ral  Rules

1.      Any   positioning   of   the   page   specified   by   the   NEXT   GROUP   clause     takes
place     after   the   presentation   of   the   report  group   in  which  the   clause
appears.      (See   Presentation  Rules  Tables.)

2.      The   vertical   positioning     information     supplied     by     the     NEXT     GROUP
clause     is     interpreted     by     the  RWCS   along   with   information   from   the
TYPE   and   PAGE   clauses,    and   the   value   in   LINE-COUNTER,    to   determine      a
new   value   for   LINE-COUNTER.       (See   Presentation   Rules   Tables.)

3.      The   NEXT   GROUP   clause   is   ignored   by   the   RWCS   when   it   is   specified      on
a     control     footing     report    group     that   is  at  a   level   other   than  the
highest  level   at  which  a   control   break   is   detected.

4.      The   NEXT   GROUP   clause   of   a   body   group   refers   to   the   next      body      group
to     be     presented,   and  therefore   can  affect   the   location   at  which  the
next   body  group   is   presented.    (See   Presentation  Rules  Tables.)
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5.      The   NEXT   GROUP   clause   of   a   report   footing   report  group   can   affect  the
location     at     which  the   page  heading   report   group   is   presented.      (See
Presentation  Rules  Tables. )

6.      The   NEXT   GROUP   clause   of   a   page   footing   report  group   can     affect     the
location   at  which  the   report   footing   report   group   is   presented.      (See
Presentation  Rules  Tables.)
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SIGN   claLise  __

Flmction

The   S16N   clause   specifies  the   position  and  the   mode   of   representation     of
the     operational     sign     when   it   is  necessary   to   describe   these   properties
expl i citly .

6eneral  Foriiiat

LEADING

TRAILING
[ f lN  I S ]

®

n

n

SEPARATE    CHARACTER

The  following   rules  are  in  addition  to     or     a     limitation     to     the     rules
stated   in   the   PROCEDURE   DIVISI0N   chapter.

Syntax  Rules

1.      When   the   SIGN   clause   is   included   in   a   report   group   description  entry,
the   SEPARATE   CHARACTER   phrase   must   be   specified.

Gerßral  Rules

1.      Since  a   S16N  clause   in   a   report  group   description  entry  must     specify
the   SEPARATE   CHARACTER   phrase,    then:

a)      The   operatioml   sign   will   be     presumed     to     be     the     leading     (or
respectively,     trailing)     character     position     of     the  elementary
numeric  data  item;   this   character   position  is   not  a     digit     posi-
ti on .

b)      The   letter    'S'   in   a   PICTURE   character-string   is   counted   in   deter-
mining     the     size     of     the   item   (in  terms   of  standard   data   format
char acters) .

c)     The   operatioml   signs   for  positive  and  negative  are  the     standard
üta  fomat  characters   '+'   and   '-',   respectively.
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SOURCE   clause

Fuluti_
The   SOURCE   clause   identifies  the   sending   data   item   that   is     moved     to     an
associated     printable     item     defined     within     a     report  group   description
en try .

Gei"ral  Format

SOURCE   IS   identifier-1

Syntax  Rules

1.      1dentifier-1   may  be   defined   in   any   section  of   the   Data  Division.        1f
identifier-1   is  a  Report  Section   item   it  can  only  be:

a)       PAGE-COUNTER,    or

b)       LINE-COUNTER,.    or

c)      Sum   counter  that   is   part  of   the   report  within     which     the     SOURCE
clause   appears.

2.      1dentifier-1   specifies  the   sending  data   item     of     the     implicit     MOVE
staten€nt     that     the     report  writer  control   system   (RWCS)   executes   to
move  the   content  of   the   data  item   referenced  by  identifier-1     to     the
printable     item.        1dentifier-1   must  be   defined   such  that   it  conforms
to   the   rules  for   sending   items   in   the   MOVE   statement.       (See   The     MOVE
Statene nt . )

6ereral  Rules

1.     The   RWCS   fomats  the  print  lines  of   a     report     group     just     prior     to
presenting     the     report   group.      (See   The   TYPE   Clause.)      1t   is   at   this
time   that   the   implicit  MOVE   statements   specified     by     SOURCE     clauses
are   executed  by   the   RWCS.
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SLM  clause

FLmction

The   SUM   clause   establishes   a   sum   counter   and  nan€s   the   data   items     to
summed.

6erpral  Formt

{±±±!1   {identifier-1}    ..  .    [±!£Q±L  {data-nan€-1}    ..  .    ]    }    ..  .

data -name-2

®

®

®

Syntax  Rules

1..   Identifier-1   must   reference  a   numeric   data   itern.      1f   identifier-1
defined     in     the     Report     Section,      identifier-1   must   reference  a
counter.

If   the  UPON  phrase  is   mitted,   any   identifiers  in   the  associated
clause     which    are     thenBelves   sum  counters  must   be   defined  either
the   sam   report  group  that   contains  this   SUM  clause   or     in     a     report
group     which     is     at     a     lower   level   in   the   control   hierarchy  of   this
report.

1f   the  UPON  phrase  is   specified,   any   identifiers     in     the     associated
Slm   clause  must  not   be   sum  counters.

2.     Data-name-1   must  be   the   nam   of   a   detail   report     group     described     in
the     sai"3   report   as   the   control   footing   report  group   in  which  the  SUM
clause   appears.      Data-naiT€-1   may  be   qualified   by  a   report-name.

3.     A  S"  clause   can   appear  only   in  the   description   of  a   control
report  groip.

4.      Data-nam-2   must   be   one  of   the   data-nar"=s   specified     in     the     CONTROL
clause     for     this   report.     Data-name-2  must  not   be  a   lower   level
trol  than  the  associated  control  for  the   report  group     in     which
RESET   phrase   appears.

FINAL,    if   specified   in   the   RESET   phrase,   must   also   appear   in   the   CON-
TROL   clause   for   this   report.

5.     The  highest  permissible  qualifier  of   a   sum     counter     is     the     report-
name.

6er-ral  Rules

1.      The   SUM   clause   establishes   a   sum     counter.         The     sum     counter     is     a
numeric     cbta   item  with   an  optional   sign.      At   object   time,   the   report
writer   control   system   adds   into  the   sum   counter     the     value     in     each
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data     itan     referenced     by  identifier-1.
with  the   rules   for  arithmetic  statements.
ments;   and  Overlapping   Operands. )

This   addition  is   consistent
(See  The  Arithmetic   State-

2.      The   size   of   the   sum  counter   is   equal   to   the   number   of   receiving   char-
acter     positions   specified  by  the  PICTURE   clause   that   acccmpanies  the
SUM   clause   in   the   description   of   the   elementary   item.

3.     Only   one  sum  counter   exists  for  an   elementary  report  entry  regardless
of     the     number     of     SUM     clauses     specified   in   the   elementary   report
en try -

4.      1f   the   elementary  report  entry   for  a  printable   item     contains     a     SUM
clause,   the   sum  counter   serves   as   a   source   data   item.      The   RWCS   moves

#iEd:t:t:::::; n::  i:et::±:::b::U::::if::C::::::t::±:::  rules  of    the

5.      1f  a   data-nan€   appears  as   the   subject  of  an   elementary     report     entry
that     contains     a     SUM     clause,      the   data-mme   is   the   rßme   of   the   sum
counter;   the   data-name   is  not  the  nam   of  the  printable  itffl  that  the
entry  may  also   define.

6.      1t   is   permissible  for  Procedure   Division  statements  to  alter  the   con-
tents   of   sum  counters.

7.     Addition  of   the   values  of   the   data  itans     referenced     by    identifiers
into     sum    counters     is   performed  by  the   report  writer  control   system
during   the   execution   of   GENERATE   and  TERMINATE   statements.      There   are
three     categories     of     sum    counter   incrementing   called   subtotalling
crossfooting,   and  rolling   forward.      Subtotalling   is  accomplished  onl
during     execution     of   GENERATE  statements   and  after   any   control   brea
processi"]  but   before  processing  of   the   detail     report    group.        (See
The     GENERATE   Statemnt.)   Crossfooting   and   rolling   forward  are   accom-
plished   durirq  the  processing  of   control   footing   report  groups.      (See
The   TYPE   Clause.)

8.      The   UPON   phrase   provides   the   capability   to   acccmplish   selective     sub-
totalling   for   the   detail   report  groups   named   in   the  phrase.

9.     The   report  writer  control   system  adds   each   individual   addend  into  the
sum     counter     at     a   time  that   depends  upon   the   characteristics  of  the
addend.

a)     When   the   addend  is   a   sum  counter     defined     in     the     sam     control
footing     report     group,   then   the   accumulation   of   that   addend   into
the   sum  counter   is   termed   crossfooting.

Crossfooting  occurs  when  a   control   break   takes   place   and     at     the
time   the   control  footing   report  group   is   processed.

Crossfooting   is   performed   according   to   the   sequence   in  which     sum
counters     are     defined     within     the   control  footing   report  group.
That  is,   all  crossfooting  into  the   first  sum  counter     defined     in
the     control     footing     report    group     is     completed,   and  then  all
crossfooting  into  the  second   sum  counter   defined   in     the     control
footirq     report    group     is   completed.     This   procedure   is   repeated
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until  all  crossfooting  operations  are  completed.

When  one   of   the   addends   is   the   sum  counter   defined     by     the     data
description     entry   .  in   which   that   SUM   clause   appears,   the   initial
val"   of  that   sum  counter   at  the   time   of   summation   is   used   in  the
summing   operation.

b)     When   the   addend  is   a   sum  counter   defined   in   a   lower   level   control
footing     report     group,   then  the   accumulation   of   that  addend  into
the   sum  counter   is   temed   rolling   forward.      A  sum     counter     in     a
lower   level   control   footing   report   group   is   rolled   forward  when  a
control  break  occurs  and  at   the  time   that  the   lower   level  control
footing   report  group   is  processed.

c)     When   the   addend  is   not  a   sum   counter   the   accunulation   into  a     sum
counter     of     such     an     addend   is  called   subtotalling.      1f  the  S"
clause   contains  the  UPON  phrase,   the   addends   are  subtotalled  when
a     GENERATE     statement     for   the   designated   detail   report  group   is
executed.      1f   the   SUM   clause   does   not  contain     the     UPON     phrase,
the     addends  which  are  not   sum  counters  are   sub-totalled  when   any
GENERATE  data-nan€   statement   is   executed   for  the   report   in     which
the  S"  clause  appears.

10.   lf   two  or   nmre  of   the   identifiers  specify  the   sam  addend,     then     the
addend     is     added   into  the   sum  counter   as  many   times   as   the   addend   is
referenced   in   the   SUM   clause.      1t   is   permissible  for  two  or     more     of
the     data-names   to   specify   the   same   detail   report   group.     When  a   GEN-
ERATE  data-name   statement  for   such  a   detail   report     group     is     given,
the     incrernenting     occurs     repeatedly,      as     many     times     as   data-name
appears   in   the   UPON   phrase.

11.   The   subtotalling   that   occurs   when   a   GENERATE   report-name   statement   is
executed     is     discussed     in   the   appropriate   paragraph.      (See  The   GEN-
ERATE   Statement. )

12.   1n   the   absence   of   an   explicit  RESET   phrase,   the   report  writer   control
system     (RWCS)     will     set     a   sum  counter   to   zero   at   the   time   that  the
RWCS   is   processing  the   control   footing   report  group   within   which     the
sum     counter     is     defined.      1f   an  explicit   RESET  phrase   is   specified,
then   the   RWCS   will  set  the   sum  counter   to   zero  at   the   time     that     the
RWCS     is     processing     the     designated  level   of   the   control   hierarchy.
(See   The   TYPE   Clause.)

Sum  counters  are  initially  set  to   zero  by  the   report    writer     control
system     during   the  execution   of   the   INITIATE  statenfint   for   the   report
containing  the   sum  counter.
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__--                   TYPE  clause

Fu"stim

The   TYPE   clause   specifies  the   particular  type   of     report     group     that     is
described     by  this   entry  and   indicates   the   tirne   at  which   the   report   group
is   to   be   processed   by  the   report  writer   control   system   (RWCS).

6eneral  Formt

REPORT     HEADING

PAGE    HEADING

CONTROL    F00TING

PAGE    F00TING

REPORT    F00TING

TYpi   ls

Syntax  Rules

1.       RH,    PH,    CH,    DE,    CF,    PF,    RF    are   abbreviations   for   REPORT    HEADING,    PAGE
HEADING,        CONTROL    HEADING,    DETAIL,    CONTROL    F00TING,    PAGE    F00TING,     and

REPORT    F00TING   respectively.

2.        REPORT    HEADING,    PAGE    HEADING,    CONTROL    HEADING    FINAL,     CONTROL        F00TING

FINAL,    PAGE   F00TING,    and   REPORT   F00TING    report   groups   may   each   appear
no  more  than   once  in   the   description  of   a   report.
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3.      PAGE   HEADING   and  PAGE   F00TING   report  groups   may   be   specified   only      if
a     PA6E     clause     is   specified   in   the  corresponding   report   description
en try .

4.     Data-nane-1,   data-nane-2   and  FINAL,   if   present,   must  be   specified     in
the  CONTROL   clause   of   the   corresponding   report   description   entry.      At
most,    one  CONTROL   HEADING   report   group   and   one   CONTROL   F00TING   report

group     can     be     specified     for   each   data-m"   or   FINAL   in   the  CONTROL
clause   of   the   report  description  entry.      However,   neither     a     CONTROL
HEADING      report      group   nor   a   CONTROL   F00TING   report   group   is   required
for   a   data-name   or   FINAL   specified     in     the     CONTROL     clause     of     the
report  description  entry.

5.        1n   CONTROL   F00TING,    PAGE    HEADING,    PAGE   F00TING,       and      REPORT       F00TING
report     groups,      SOURCE   clauses   and  USE   statements   must  not   reference
any   of   the   following:

a)     Group  data  items   containing  a  control   data   item.

b)     Data  items   subordimte   to  a  control   data   item.

c)     A  redefinition  or   remming  of  any  part  of  a   control  data   item.

1n   PAGE   HEADING   and   PAGE   F00TING   report   groups,       SOURCE      claußes      and
USE  statements  must   not  reference  control   data-nan€s.

6.     When  a   GENERATE   report-mme   state"=nt   is   specified   in     the     Procedure
Division,     the   corresponding   report  description  entry  must   include   no
nDre   than  one   ck!tail   report  group.      1f   no   GENERATE     data-name     state-
ments    are    specified  for   such  a   report,   a  detail  report  group  is  not
required.

7.      The  description  of  a   report  must   include   at   least  one  body  group.

6ereral  Rules

1.     Detail  report  groups   are  processed  by  the   report  writer   control     sys-
tem      (RWCS)      as     a   direct   result   of   GENERATE   StateiTients.      1f  a   report
group   is   other   than   TYPE   DETAIL,    its  processing   is   an   autcmatic     RWCS
function.

2.      The   REPORT   HEADING  phrase   specifies  a   report  group   that   is     processed
by     the  RWCS  only  once,   per   report,   as   the   first   report   group   of   that
report.      The   REPORT   HEADING   report  group   is   processed   during   the   exe-
cution     of     the     chronologically     first     GENERATE     statenent   for   that
report.

3.      The   PAGE   HEADING  phrase   specifies  a   report  group   that   is   processed   by
the  RWCS   as   the   first   report  group   on  each   page   of   that   report  except
under   the   following  conditions:

a)      A  PAGE   HEADING   report  group   is   not  processed   on   a   page   that   is   to
contain   only   a   REPORT   HEADING   report   group   or   only   a   REPORT   F00T-
1NG   report  group.
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b)      A  PAGE   HEADING   report   group   is   processed      as      the     second      report
group      on      a      page   when   it   is   preceded   by   a   REPORT   HEADING   report
group  that   is  not   to  be  presented   on  a   page  by  itself .

(See   Presentation  Rules  Tables. )

4.      The   CONTROL   HEADING   phrase   specifies   a   report   group   that   is   processed
by   the   RWCS   at   the   beginning   of  a   control   group   for   a   designated   con-
trol   data-name   or,   in   the   case  of   FINAL,   is   processed   during  the   exe-
cution     of     the     chronologically     first     GENERATE     staterr€nt   for   that
report.      Durirq   the   execution  of   any   GENERATE   statement  at   which     the
RWCS   detects   a   control   break,    any   CONTROL   HEADING   report   groups   asso-
ciated  with  the  highest  control   level   of   the   break  and     lower     levels
are   processed.

5.      The   DETAIL   phrase   specifies  a   report  group   that   is   processed     by     the
RWCS   when   a   corresponding   GENERATE   staterrent   is   executed.

6.      The   CONTROL   F00TING  phrase   specifies  a   report  group   that   is   processed
by     the     RWCS     at  the  end   of  a   control   group   for   a   designated  control
da ta-na rre .

1n   the   case   of   FINAL,    the   CONTROL   F00TING   report   group      is      processed
only     once     per   report  as   the  last  body   group   of   that   report.     During
the   execution  of   any   GENERATE  statement   in   which   the   RWCS      detects     a
control      break,      any  CONTROL   F00TING   report   group   associated   with   the
highest  level   of   the   control  break  or   more  minor   levels   is   presented.
All      CONTROL   F00TING   report   groups  are   presented   during   the   execution
of   the   TERMINATE   statement   if   there   has   been   at      least     one     GENERATE
statement   executed   for   the   report.      (See   The   TERMINATE   Statement.)

7.      The   PAGE   FO0TING   phrase   specifies  a   report  group   that   is   processed   by
the     RWCS   as   the   last   report  group   on  each   page  except  under   the   fol-
1owing   conditions:

a)      A  PAGE   F00TING   report  group   is   not  processed   on   a   page   that   is   to
contain   only   a   REPORT   HEADING   report   group   or   only   a   REPORT   F00T-
1NG   report  group.

b)      A  PAGE   F00TING   report  group   is   processed   as   the     second     to     last
report      group      on     a   page   when   it   is   followed  by   a   REPORT   F00TING
report  group  that   is   not  to  be   processed  on   a  page   by  itself .

(See   Presentation   Rules   Tables.)

8.      The   REPORT   F00TING   phrase   specifies  a   report  group   that   is     processed
by  the   RWCS  only  once   per   report   and   as   the   last   report   group   of  that
report.      The   REPORT   F00TING   report  group   is   processed   during   the   exe-
cution     of     a   corresponding   TERMINATE   statement,    if   there   has   been   at
least   one  GENERATE   statement   executed   for   the   report.       (See   The     TER-
MINATE   Staterrent.)

9.      The   sequence  of   stq)s   that   the   RWCS     executes     when     it     processes     a
REPORT       HEADING,        PAGE       HEADING,        CONTROL       HEADING,        PAGE    F00TING,     or
REPORT   F00TING   report   group   is   described   below.
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1f   there   is   a   USE   BEFORE   REPORTING   procedure   that   references     the
cbta-mme   of   the   report   group,   the   USE   procedure   is   executed.

1f   a   SUPPRESS   statement  has   been  executed   or   if   the   report     groiip
is     not     printable,   there   is   no   further   processing   to  be  done   for
the   report  group.

n

®
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c)      If   a   SUPPRESS   statement   has   not     been     executed     and     the     report
group   is   printable,   the  RWCS   formats   the   print   lines   and  presents
the   report  group  according  to  the     presentation     rules     for     that
type   of   report   group.      (See  Presentation   Rules  Tables.)

10.   The   sequence   of   steps   that   the   RWCS   executes   when   it   processes  a   CON-
TROL   F00TING   report   group   is   described   below.

The   GENERATE   rules   specify   that   when   a   control   break   occurs,   the   RWCS
produces      the     CONTROL     F00TING      report   groups   beginning   at   the   minor
level,   and  proceeding   upwards,   through  the   level  at   which  the  highest
control     break     was     sensed.      In  this   regard,   it  should  be  noted  that
even   though   no   CONTROL   F00TING   report  group   has   been     defined      for     a
given  control   data-name,   the  RWCS  will   still   have   to  execute   the  step
described   in   paragraph  10f   below   if   a   RESET   phrase  within   the     report
description   specifies  that  control   data-name.

a)      Sum  counters  are  crossfooted,   i.e.,   all   sum  counters     defined     in
this    'report     group     that  are   operands   of  SUM   clauses   in   the  same
reportgroup  are  added   to     their     sum     counters.         (See     the     SUM
clause . )

b)      Sum  counters  are  rolled   forward,    i.e.,   all   sum     counters     defined
in     the     report     group   that  are  operands   of  SIM   clau5es   in  higher
level  CONTROL   F00TING   report  groups   are  added   to   the   higher   level
sum  counters.      (See   the   Slm   clause.)

c)      1f   there   is   a   USE   BEFORE   REPORTING   procedure   that   references     the
cbta-mme   of   the   report  group   the  USE   procedure   is  executed.

d)      1f   a   SUPPRESS   statement  has   been  executed   or   if   the   report     group
is     not     printable,      the  RWCS   next  executes   the  step   described   in
paragraph   10f   below.

e)      1f   a   SUPPRESS   statement  has   not     been     executed     and     the     report
group   is   printable,   the  RWCS   formats   the   print   lines   and  presents
the   report  group  according   to   the   presentation   rules  for     CONTROL
F00TING   report   groups.

f )     Then   the   RWCS   resets   those  sum  counters   that   are  to   be   reset   when
the   RWCS   processes   this   level   in   the   control   hierarchy.      (See   the
SIM   clause.)

11.   The   detail   report  group   processing   that   the   RWCS   executes   in   response
to     a     GENERATE      data-name     state"!nt      is   described   in   paragraphs   11a
through   11e   below.

When   the   description  of  a   report  includes   exactly  one     detail     report
group,      the     detail-related     processing     that     the     RWCS     executes   in
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response   to  a   GENERATE   report-mme   staterrent   is     described     in     para-
graphs   11a   through  paragraph  11d  below.      These   steps   are  performed   as
though   a   GENERATE   data-mme   staterrent   were   being   executed.

When   the   description  of  a   report  includes   no     detail     report     groups,
the   detail-related  processing  that   the  RWCS   executes   in   response   to  a
GENERATE   report-name   statement   is   described   in   paragraph     11a     below.
This     step     is     performed     as     though     the     description   of   the   report
included   exactly   one  detail   report  group,    and     a     GENERATE     data-name
statement  were   being  executed.

a)      The   RWCS   perfoms   any   subtotalling   that   has   been     designated     for
the   detail   report   group.      (See   the   SUM   clause.)

b)      If   there   is   a   USE   BEFORE   REPORTING   procedure   that   refers     to      the
data-mme   of   the   report  group,   the  USE   procedure   is   executed.

c)      If   a   SUPPRESS   statement  has   been  executed   or   if   the   report     group
is     not     printable     there     is     no   further   processing  done   for   the
report  group.

d)      If   the   DETAIL   report  group   is   being   processed   as   a   consequence   of
a     GENERATE   report-mme   statement,   there   is   no   further   processing
done  for  the   report  group.

e)      IF   neither   11c   nor   11d   above  applies,   the   RWCS   formats   the     print
lines  and  presents  the   report  group   according   to  the   presentation
rules  for  DETAIL   report  groups.      (See   Presentation  Rules   Tables.)

12.    When    the   RWCS    is    processing   a   CONTROL    HEADING,       CONTROL       F00TING,       or
DETAIL   report  group,    as   described   in   general   rules  9,10,   and  11,   the
RWCS   may  have   to   interrupt   the   processing   of   that     body     group     after
determining     that     the     body     group   is   to   be   presented,   and  execute   a
page   advance   (and      process      PAGE      F00TING      and      PAGE      HEADING      report
groups)   before  actually  presenting  the   body  group.

13.   During  control   break   processing,   the   values     of     control     data     items
that   the  RWCS   used   to   detect  a  given  control  break  are  referred  to   as
prior   vali€s.

a)      Durir¥3   control   break     processing      of      a      CONTROL      F00TING     .report
group,   any   references   to  control   data   items   in  a  USE   procedure   or
SOURCE   clause   associated   with   that   CONTROL   F00TING      report     gr,oup
are   supplied  with   prior   values.

b)      When   a   TERMINATE   statement   is   executed,    the   RWCS   makes   the      prior
control      data     item   values   available   to   SOURCE   clause   or   USE   pro-
cedure   references   in   CONTROL   F00TING   and      REPORT      F00TING      report
groups   as   though  a  control   break  had   been   detected   in   the   highest
control  data-narre.

c)     All   other   data   itan   references  within.report  groups   and  their  USE
procedures     access     the     current  values   that  are  contained  within
the   data  itans   at   the   time   the   report  group  is   processed.
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USA6E  clause

FLmtion

The  USAGE  clause   specifies  the   fomat  of   a     data     item     in     the     computer
storage.

6er-ral  Forbat

[USAGE    IS]       DISPLAY

The  following   rules  are  in  addition  to     or     a     limitation    to     the     rules
stated   in   the   PROCEDURE   DIVIS10N   chapter.

Syntax  Rules

1.      The   USAGE   clause   for  a   report  group   item   can   specify     only     USAGE      IS
DISPLAY.
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VALUE  clause

Furwtim

The   VALUE   clause   defines  the   value   of   Report  Section  printable   items.

6emral  Forimt

VALUE   IS   literal-1

The  following   rules  are  in  addition  to     or     a     limitation     to     the     rules
stated   in   the   PROCEDURE   DIVISI0N   chapter.

6eneral  Rules

1.      1n   the   Report  Section,   if   the   elementary   report  entry   containing     the
VALUE      cla`use     does      not     contain     a      GROUP   INDICATE   clause,    then   the
printable  itffl  will  assume   the   specified   value   each  time     its     report
group      is      printed.         However,   when   the   GROUP   INDICATE   clause   is   also
present,   the   specified  value  will     be     presented     only     when     certain
object   ti"3   conditions   exist   (see   The   GROUP   INDICATE   Clause).
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REPORT   WRITER   IN   THE   PROCEDURE   DIVIS10N

GENER^L   DESCRIPT10N

The  Procedure   Division     contains     declarative     procedures     when     the     USE
BEFORE      REPORTING     staterrmt   from   the   Report   Writer   is   present   in   a   C0B0L
source  program.     Shown  below  is   the   general   fomat  of   the  Procedure   Divi-
sion   when   the   USE   BEFORE   REPORTING   statement   is   present.

PROCEDURE    DIVISION.

DECLARAT IVES .

{sectiort-name SECT10N.

USE   BEFORE    REPORTING   statement.

[paragraph-name.

[sentence]    ...    ]    ...    }   ...

END    DECLARATIVES.

{secti on-m me SECT10N.

[paragraph-name.

[sentence]    ...    ]    ...    }   ...

4004290    H                 C0B0L    LANGUAGE    REFERENCE    MANUAL 1 1 -6 5

r\



CLOSE

FurBticm

The  CLOSE   stataiient  teminates  the   processing   of     reels/units     and     files
with  optional   rewind   and/or   lock   or   removal   where   applicable.

General  For"t

[FOR    REMOVAL]

•THtil
CLOSE fi l e -name-1

The   following   rules  are   in  addition   to     or     a     limitation     to     the     rules
stated   in   the   PROCEDURE   DIVIS10N   chapter.

6ereral  Rules

1.     All   reports  associated  with  a   report  file  that     have     been     initiated
inust     be     ended     with   the   execution   of  a   TERMINATE   statement   before   a
CLOSE   statement   is   executed   for  that   report  file.
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GENERATE

FLmtion

The   GENERATE  statement  directs  the   report  writer   control   system   (RWCS)   to
produce    a     report     in     accordance     with     the   report   description  that  was
specified   in   the  Report  Section  of   the  Data  Division.

6er-ral  Foript

GENERATE

da ta-na n€-1

report-name-1

h

®

Syntax  Rules

1.      Data-name-1   must   naiTe   a   type   detail   report  group   and  may  be   qualified
by  a   report-name.

2.     Report-name-1   may  be   used  only  if   the   referenced     report     description
`  contains:

a)       A   CONTROL   clause,    and

b)     Not  rrDre  than  6ne   detail   report  group,   and

c)     At   least  one  body  group.

6emral  Rules

1.      1n   response   to   a   6ENERATE   report-name-1   statement,    the   RWCS      performs
sunmary     processing.      If  all   of   the   GENERATE   statements   that  are   exe-
cuted   for  a   report  are  of   the   fom   GENERATE   report-name-1,     then     the
report   that   is   produced   is   called  a   summary   report.     A   summary   report
is   one  in  which  no   detail   report  group  is  presented.

2.       1n   response   to   a   GENERATE   data-name-1   statement,      the     RWCS      performs
detail    processi"g     that   includes  certain  processing  that   is  specific
for   the   detail   report   groiip   designated     by     the     GENERATE     statement.
Normally,      the     execution     of   a   GENERATE   data=name-1   statement   causes
the  RWCS  to  present  the   desigmted   detail   report  group.

3.      During   the   execution  of   the   chronologically   first  GENERATE     statement
for  a   given   report,   the  RWCS  saves  the   values  within   the  control   data
items.      During   the   execution  of   the   second     and     subsequent     GENERATE
state"3nts     for     the     same     report,     and    until     a     control     break   is
detected,   the  RWCS   utilizes   this   set  of   control   values     to     determine
whether     a     control   break  has   occurred.      When   a   control   break   occurs,
the   RWCS   saves  the   new  set  of   control     values,     which     it     thereafter
ues   to  sense  for  a  control   break  until   another  control   break  occurs.

4.     During   report  presentation,   an   autcmatic  function  of   the   RWCS     is     to
process   page  heading   and  page   footing   report   groups,   if   defined,   when
the   RWCS   must   advance   the   report  to   a   new  page      for     the     purpose     of
presenting   a   body   group.      (See   Presentation   Rules  Tables.)
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5.      When   the   chronologically   first   GENERATE   state"3nt   for   a   given     report
is   executed,   the   RWCS   processes,   in   order,   the   report  groups   that   are
named   below,   provided   that   such   report   groups  are   defined   within     the
report     description.         The     RWCS   also   processes   page   heading   and  page
footing   report   groups   as   described   in  general   rule     4.        The     actions
taken     by     the     RWCS     when   it   processes   each   type   of   report  group   are
explained  under   the   appropriate   paragraph.      (See   the   TYPE   clause.)

a)      The   report  heading   report  group   is   processed.

b)      The   page   heading   report   group   is   processed.

c)     All   control  heading   report  groups   are     processed     from     major     to
mi no r .

d)      1f   a   GENERATE  data-name   statement   is   being   executed,   the   process-
ing     for     the     designated   detail   report   group   is   performed.      1f  a
GENERATE  report-name   statement   is   being   executed,   certain  of     the
steps     that    are     involved     in     the  processing  of  a   detail   report
group   are  perfomed.       (See   the   TYPE   clause.)

6.      When  a   GENERATE   statenent   other   than     the     chronologically     first     is
executed     for     a   given  report,   the   RWCS   performs   the   steps   enumerated
below,    as   applicable.      The   RWCS   also   processes   page   heading   and     page
footing     report     groups     as   described   in  general   rule  4.     The  actions
taken  by   the  RWCS   when   it   processes  each   type     of     report     group     are
explained   under   the   appropriate  paragraph.      (See   the   TYPE   clause.)

a)      Sense   for   control   break.     The   rules   for   determining  the     equality
of     control     data  itans  are  the   same  as  those  specified  for  rela-
tion  conditions.      1f  a  control   break  has  occurred  then:

-       Enable   the   control   footing   USE  procedures  and  control   footing
SOURCE     claues     to     access  the  control   cbta   item  values  that
the   report  writer  control  system  used  to   detect  a  given    con-
trol   break.      (See   the   TYPE   clause.)

-       Process   the   control  footing   report  groups   in  the  order     minor
to     mjor.       Only    control   footing   report  groups  that  are  not
more  major   than   the  highest  level  at   which     a     control     break
occurred  are   processed.

Process   the   control  heading   report  groups   in   the  order     major
to     minor.        Only     the  control  heading   report  groups  that  are
not  more  major   than   the   highest     level     at     which     a     control
break  occurred  are   processed.

b)      If   a   GENERATE  data-name   stataTient   is   being   executed,   the   process-
ing     for     the     designated   detail   report   group   is   performed.      1f  a
GENERATE   report-name   statement   is   being   executed,   certain  of     the
steps     that    are     involved     in     the  processing  of  a   detail   report
group   are  perfomed.       (See   the   TYPE   clause.)

7.      GENERATE   statements   for   a   report   can   be   executed  only   after     an     lN1-
TIATE     statement     for     the   report  has   been  executed   and  before  a   TER-
MINATE  statenent   for   the   report   has   been   executed.
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IIUTIATE   __                 --

Function

The   lNrTIATE  statement  causes  the   report  writer   control   system     to     begin
the  processing   of  a   report.

6er-ral Formt

1NITIATE {report-name-1}   ..  .

Syntäx  Rules

1.     Report-name-1   must  be   defined  by  a   report  description     entry     in     the
Report  Section   of   the  Data   Division.

6ei»rail  Rules

1.     The   lNITIATE  statement  perfoms   the     following     initialization     func-
tions   for  each   named   report:

a)     All   sum  counters  are  set  to   zero.

b)      LINE-COUNTER   is   set   to   zero.

c)      PAGE-COUNTER   is   set   to   one.

2.      The   INITIATE  statement  does  not  place   the   file     associated     with     the
report   in  the   open  mode;   therefore,   an  OPEN   staten€nt  with  either   the
OUTPUT   phrase   or   the   EXTEND  phrase   for     the     file     must     be     executed
prior   to   the  execution   of   the   lNITIATE  staterrent.

3.     A  subsequent   lNITIATE  statement  for   report-name-1   must     not     be     exe-
cuted   unless   an   intervening   TERMINATE   state"3nt  has   been   executed   for
repor t-name-1.

® 4. If   more  than   one  report-name   is   specified   in   an     lNITIATE     statement,
the     result     of  executing  this  lNITIATE  statenent   is  the  sa"}  as   if  a
separate   lNITIATE  statement  had  been  written  for  each   report-name     in
the   sarr€  order   as   specified   in   the   lNITIATE   statement.
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OPEN

Furwtim

The  OPEN   statement  initiates  the   processing  of   report  files.

6eneral  Fornt

OUTPUT

EXTEND

{file-naTre-2    [WITH   N0   REWIND]

{file-naTre-4}   ..  .

The   following   rules  are  in  addition  to     or     a     limitation    to     the     rules
stated   in   the   PROCEDURE   DIVISI0N   chapter.

Syntax  Rules

1.      The   OPEN   statement   for  a   report  file  must     contain     only     the     OUTPUT
phrase   or   the   EXTEND  phrase.

6er-ral  Rules

1.     The  OPEN   statement  for  a   report  file  must   be   executed     prior     to     the
execution     of     an   lNITIATE  statement   for   any   reports   contained   in   the
fi l e,

2.      A   report   file  may   be   opened   with   the   OUTPUT   and  EXTEND   phrases   in   the
same     run   unit.     Following   the   initial   execution   of   an   OPEN   statement
for   a  file,   each   subsequent  OPEN   statement  execution     for     that     same
report     file     must   be   preceded  by   the   execution   of  a   CLOSE   statement,
without   the  LOCK  phrase,   for   that   file.
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SUPPRESS

FLmtion

The  SUPPRESS   statement  causes  the   report  writer  control   systffl  to   inhibit
the  presentation  of  a   report  group.

6er-ral Formt

SUPPRESS    PRINTING

Syntax  Rules

1.      The   SUppf£SS   statement   nuy   only  appear   in   a   USE   BEFORE   REPORTING   pro-
ce d ur e .

6emral  Rules

1.     The  SUppfESS   statement  inhibits     presentation     only     for     the     report
•group     named   in   the   USE   procedure   within   which   the   SUPPRESS   stateiTient

ap Pea rs .

2.     The  SUppfESS   statement  must  be   executed   each   time   the  presentation  of
the   report  group   is  to  be   inhibited.

3.      When   the   SUPPRESS   statement  is   executed,   the   RWCS     is     instructed     to
inhibit  the  processing  of  the   following   report  group  functions:

a)     The  presentation  of  the  print  lines  of  the   report  group.

b)     The   processing   of  all  LINE   clauses   in   the   report  group.

c)      The   processing   of   the   NEXT   GROUP   clause   in   the   report  group.

d)      The   adjustmnt   of   LINE-COUNTER.
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`                      TERMIN^TE

Fumlctim

The   TERMINATE   statement  causes  the   report  writer   control   system   (RWCS)   to
complete   the  processing  of   the   specified   reports.

6ereral  Formt

TERMINATE {report-name-1 }   . .  .

Syntax  Rules

1.     R:B:::-!::::'onm::tt3:  g:t:n3:v!:i:nTeport  description    entry    in    the

General  Rules

1.      The   TERMINATE   statement   causes  the   RWCS   to   produce     all     the      control
footing   report  groups  beginning  with  the   minor   control   footing   report
group.      Then   the   report  footing   report  group   is     produced.      The     RWCS
makes   the   prior  set   of  control   data   item   values   available   to  the  con-
trol   footing   and  report  footing   SOURCE   clauses  and  USE   procedures,   as
though     a     control     break     has     been   sensed   in   the   most   nujor   control
da ta-na ne .

2.      1f   no   GENERATE   statements   have  been  executed   for   a   report  during     the
interval     between     the     execution   of   an   lNITIATE   statement   and  a   TER-
MINATE   statement,   for  that   report,   the   TERMINATE   statement     does     not
cause     the     RWCS     to     produce   any   report   groups   or   perform   any   of   the
related  processing.

3.     During   report  presentation,   an   autcmatic  function  of   the  RWCS     is     to
process   page  heading   and  page   footing   report   groups,   if   defined,   when
the   RWCS   must   advance  the   report  to   a   new  page     for     the     purpose     of
presenting   a   body   group.      (See  Presentation   Rules  Table.)

4.      The   TERMINATE  statement  cannot  be   executed   for  a     report     unless     the
TERMINATE     staterrent     was      chronologically      preceded     by     an   INITIATE
statement  for  that   report  and  for  which   no     TERMINATE     statement     has
yet  been  executed.

5.      1f   more  than   one   report-name   is   specified   in   a     TERMINATE     statement,
the     result   of  executing  this   TERMINATE  state"3nt   is   the   sa"3   as   if  a
separate  TERMINATE  statement   had   been  written   for   each   report-name   in
the   same  order   as   specified   in   the   TERMINATE   statenent.

6.      The   TERMINATE   statement   does   not  close   the   file  with   which   the   report
is     associated;      a     CLOSE     statement     for     the   file  must   be   executed.
Every  report  in  a  file  that   is   in  an   initiated  condition  must  be  ter-
minated   before  a   CLOSE  statement   is   executed   for   that   file.
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USE   BEFORE   REPORTIN6    --

Function

The   USE-BEFORE   REPORTING   statement   specifies     Procedure      Division     state-
ments     that    are     executed  just  before  a   report  group   named   in  the  Report
Section  of   the   Data  Division   is   produced.

LriralFo"t
!!£E   {2[£QBE   REPORTING   identifier-i

®

Syntax  Rules

1.      A   USE   BEFORE   REPORTING   statement,    when   present,    must   immediately   fol-
low    a     section     header     in  the   declaratives  portion   of   the  Procedure
Division    and  must  appear   in   a  sentence  by  itself .     The   remainder     of
the     section  must  consist   of   zero,   one,   or   more  procedural   paragraphs
that   define  the   procedures  to  be   used.

2.      1dentifier-1   must   reference  a   report  group.        1dentifier-1     must     not
appear   in   more   than   one   USE   BEFORE   REPORTING   statement.

3.      The   GENERATE,    1NITIATE   or   TERMINATE   statements   must   not   appear      in      a

paragraph      within   a   USE   BEFORE   REPORTING   procedure.      A   PERFORM   state-
ment    in   a   USE   BEFORE   REPORTING   procedure   must   not   have   GENERATE,    1NI-
TIATE,   or   TERMINATE   statements   in   its   range.

4.      A   USE   BEFORE   REPORTING   procedure   must   not   alter   the   value   of   any   con-
trol  data  item.

5.      The   USE   BEFORE   REPORTING     statement     itself      is      never     executed;      it
merely     defines     the     conditions   calling   for   the   execution   of  the  USE
procedures.

General  Rules

1.      Declarative  procedures  may  be   included   in   any     C0B0L     source     program
irrespective     of     whether   the  program  contains   or   is  contained  within
another   program.     A  declarative   is     invoked     just     before     the     named
report     group     is     produced   during  the  execution   of   the   program.      The
report  group   is   mned   by   identifier-1    in      the      USE      BEFORE      REPORTING
staterrent  which  prefaces   the   declarative.

2.     Within   a   declarative  procedure,   there  must   no   references  to  any     non-
declarative  procedures.

3.      Procedure-names   associated   with   a   USE   BEFORE   REPORTING   statement     may
be     referenced   in  a   different   declarative  section   or   in  a   nondeclara-
tive   procedure   only  with   a   PERFORM   statement.

4.      1n   the   USE   BEFORE   REPORTING   statement,   the   designated   procedures     are
executed     by     the   report   writer   control   system   (RWCS)   just   before   the
named   report   group   is   produced.       (See   The   TYPE   Clause.)

4004290    H                 C0B0L    LANGUAGE    REFERENCE    MANUAL                     USE    BEFORE    REPORTING-l



5.     Within  a  USE   procedure,   there  must  not   be   the   execution   of   any  state-
ment     that   would   cause   the   execution  of   a   USE  procedure   that   had  pre-
viously   been   invoked   and   had  not   yet   returned   control   to   the   invokiiig
ro ut i ne .
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A.       C0B0L   RESERVED   WORDS

The  following   is   the   list   of  C0B0L   reserved   words.      A     standard     reserved
word     which     is     recognized   by  but   not   supported   in   the   C0B0L   compiler   is
indicated   by  an   asterisk   (*).     A   reserved   word   which   is   an     extension     to
the     American     National   Standard   list   is   indicated  by  two  asterisks   (**).
A   reserved   word   which   has   been   added   to   the     American     National     Standard
(X2.23-74)   is   indicated   by  a   plus   (+).

ACCEPT

ACCESS

ADD

ADVANCING

AFTER
ALL

ALPHABET+
ALPHABETIC
ALPHABETIC-LOWER+*
ALPHABETIC-UPPER+*
ALPHANUMERIC+*
ALPHANUMERIC-EDITED+*
ALS0
ALTERNATE

AND

ANY+
ARE

AREA

AREAS

ASCENDING

ASSIGN
AT
AUTHOR

AllT O**

BEFORE

BELL**
BINARY
BLANK

BLINK**
BLOCK

B0TTOM

B0X**
BY

CALL
CANCEL

CD*

CF
CH

CHARACTER

CHARACTERS

CLOCK   UNITS*
CLOSE

CLASS+
CODE

CODE-SET
COLUATING

COLUMN

COMMA

COMMON+

COMMUNICATI0N*

COMP

COMP-1**
COMP-2**
COMP-3**
COMP-4**
COMPUTI0NAL

COMPUTI0NAL-1**
COMPUT10NAL-2**
COMPUTIONAL-3**
COMPUTIONAL-4**
COMPUTE

CONFIGURAT10N
CONSOLE**
CONTAINS
CONTENT+*
CONTINUE+*
CONTROL

CONTROLS

COVERTING

COPY

CORR

CORRESPONDING
COUNT
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CURRENCY

DATA

DATE

DATE-COMPILED

DATA    WRITTEN

DATE=WRITTEN
DAY

DAY-OF-WEEK

DE

DEBUG-CONTENTS*

DEBUG-ITEM*
DEBUG-LINE*
DEBUG-NAME*
DE BUG-S UB-1 *
DEBUG-SUB-2*
DE BUG-S UB-3*
DEBUGGING

DECIMAL-P0INT
DECLARATIVE
DELETE

DELIMITED
DELIMITER

DEPENDING

DESCENDING

DESTINATI0N*
DETAIL
DISABLE*
DISPLAY
DIVIDE
DIVIS10N
DOUBLE-REAL**
DOWN

DUPLICATES
DYNAMIC



EDIT+
EGI*
ELSE

EMI*
ENABLE*

END

END-ACCEPT**
END-ADD+
END-CALL+

END-COMPUTE+

END-DELETE+

END-DIVIDE+
END-EDIT+
END-EVALUATE+
END-1F+
END-MULTIPLY+
END-OF-PAGE
END-PERFORM+
END-READ+

END-RECEIVE*+
END-RETURN+

END-REWRITE+
END-SEARCH+
END-START+
END-STRING+
END-SUBTRACT+
END-UNSTRING+
END-WRITE+
ENVIRONMENT

EOP

EQUAL

ERROR

ESCAPE**
ES1*
EVALUATE+
EXCEPTI0N
EXIT
EXTEND

EXTERNAL+

FALSE+
FD

FILE
FILE-CONTROL
FILLER
FINAL
FIRST
F00TING
FOR

FROM

FULL**

A-2

GENERATE

GIVING
GL0BAL+

G0
GREATER

GROUP

HEADING

HEBREW**

HIGH-VALUE
HIGH-VALUES

HIGHLIGHT**

1-0
I-0-CONTROL
IDENTIFICATI0N
IF
IN
INDEX

INDEXED

INDICATE

INITIAL
INITIALIZE+*
1NITIATE
INPUT
INPUT-OUTPUT
INSPECT
INSTALLATION
INT0
INVALID
IS

JUST
JUSTIFIED

KEY

LABEL

LAST

LEADING

LEFT

LENGTH*
LESS
LIMIT
LIMITS
LINAGE
LINAGE-COUNTER
LINE
L INE-COUNTER

L INE-PARAM**
LINES
LINKAGE

LOCK

LOW-VALUE

LOW-VALUES

MERGE

MESSAGE

MODE

MOVE

MULTIPLE

MULTIPLY

NATIVE
NEGATIVE

NEXT

N0
NOT

NUMBER

NUMERIC

NUMERIC-EDITED**

OBJECT-COMPUTER
0CCURS

0F
0FF
0MITTED
0N
0PEN
0PT10NAL
0R
0RDER+
OUTPUT

0VERFLOW

PACKED-DECIMAL
PADDING**
PAGE

PAGE-COUNTER

PERFORM

PF
PH

PIC
PICTURE
PLUS

P0INTER
POSITI0N
POSITIVE
POSITIVE
PREV10US**
PRIMARY**
PRINTING
PROCEDURE

PROCEDURES
PROGRAM

PROGRAM-ID

PURGE**
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QUEUE*

QUOTE

QUOTES

RANDOM

RD

READ

RECEIVE*
RECORD

RECORDS

REDEFINES
REEL

REFERENCE+*
REFERENCES

RELATIVE

RELEASE

REMAINDER

REMOVAL

RENAMES

REPLACE*
REPLACING

REPORT
REPORTING

REPORTS

REQUIRED**
RERUN*

REVERSE

RESET
RETURN

REVERSE**
REVERSED

REWIND

REWRITE

RF
RH

RIGHT
ROUNDED

RUN

SAME

SCREEN**
SD

SEARCH

SECTI0N
SECURE**
SECURITY
SEGMENT*

SEGMENT-LIMIT
SELECT
SEND*

4004295   8

SENTENCE

SEPARATE

SEQUENCE

SEQUENTIAL

SET
SIGN
SINGLE-REAL**
SIZE
SORT
SORT-MERGE

SOURCE

SOURCE-COMPUTER

SPACE
SPACES

SPECIAL-NAMES

STANDARD

STANDARD-1

STANDARD-2
START
STATUS
STOP
STRING
SUB-QUEUE-1 *
S UB-QUEUE-2*
SUB-QUEUE-3*
SUBTRACT

SUM

SUPPRESS
SWTCH

SYMB0LIC*
SYNC

SYNCRONIZED

TABLE*
TALLYNG

TAPE

TERMINAL*
TERMINATE

TEST+*
TEXT*
THAN

THEN+
THROUGH

THRU

TIME

TIME-OUT**
TIMES
T0
TOP
TRILING
TRUE+
TYPE
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UNDERLINE**
UNIT
UNLOCK**

UNSTRING

UNTIL
UP

UPON

USAGE

USE

USING

VALUE

VALUES

VARYING

WHEN

WITH
WORD-BINARY**

WORKING-STORAGE

WRITE

ZER0
ZEROES

ZEROS



SYSTEM   NAMES

The   systan-names   supported   by  the  C0B0L   compiler   are  given   in   the   follow-
ing   lists.      The   appearance   of  one   of   these   names   in   the   appropriate   divi-
sion  of   a   program  causes   it   to   be     treated     as     a     reserved     word.        Some
implementor-names      (SWITCH      and     CONSOLE)      have   been   added   to   the   list   of
reserved  words,   and  as   such,   appear   in   the   reserved   word   list.

COMPUTER-NAMES

M-30 M-40

ENVIRONMENT   DIVISI0N   IMPLEMENTOR-NAMES

SYSP RINTI                                                      SYSPRINT3
SYSPRINT2                                                    SYSPRINT4

DAT^  DIVIS10N   IMPLEMENTOR-NAMES

ALLOC-UNIT                                               FILE-SIZE
SP LIT-STRAT EGY

PROCEDURE   DIVIS10N   IMPLEMENTOR-NAMES

LINE-PARAM
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TEXT-FILE
WS-PRINTER
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8.      6LOSSARY

The  terms   are   defined   in   accordance   with  their   meaning  as     used     in     this
document     describing     C0B0L     and     may   not   have   the   same   meaning   for   other
languages.

These   definitions     are     intended     as     either     reference     or     introductory
material   to  be   read  with  a   prior   to   reading  the   detailed  language  specif-
ications.     For   this   reason,   these   definitions     are,     in    most     instances,
brief  and  do  not   include   detailed  syntactical   rules.

®

h

®

DEFINITI0NS

Abbreviated  combined  Relation    Condition.     The    combined     condition    that
results     from     the   explicit   omission   of  a   common   subject   or  a   common   sub-
ject  and   common   relational   operator   in  a  consecutive   sequence   of  relation
conclitions.

Access  Mode.   The  manner   in  which   records  are   to  be   operated   upon  within   a
file.

Actual  Deciiiial  Point.  The  physical   representation,   using    either    of     the
decinül     point     characters     period   (.)   or   comma   (,),   of  the   decimal   point
position   in   a  data   item.

Alphabet-Na.e.   A   user-defined   word,   in   the   SPECIAL-NAMES   paragraph  of   the
Environment     Division,     that     assigns     a   name   to  a   specific  character   set
and/or   collating   sequence.       (See   also   SPECIAL-NAMES.)

Alphabetic  Character.  A  letter  or  space  character.

Alphanumeric  Character.   Any  character   in  the  computer's  character  set.

Alternate  Record  Key.  A  key,   other  than  the  prime   record  key,   whose     con-
tents   identify  a   record  within  an   indexed   file.

Arithnetic  Expression.  An   identifier  of    a     numeric    elementary    item,     a
numeric     literal,     such     identifiers  and   literals  separated  by  arithmetic
operators,   two  arithmetic  expressions  separated  by  an     arithmetic     opera-
tor,   or   an   arithmetic   expression   enclosed   in  parentheses.

Arith-etic  Operation.  The  process  caused  by  the  execution    of    an    arith-
metic     statement,     or     the     evaluation     of  an   arithmetic  expression,   that
results   in  a   mathematically  correct   solution  to  the  arguments  presented.
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Arithmetic  Operator.   A  single   character,   or  a   fixed  two-character     combi-
nation,   that   belongs   to   the   following   set:

Clnracter

+

Meaning

addition
subt racti on
mul t ipl i cat ion
divisi on
exponentiation

Ascending  Key.   A   key  upon   the   values   of   which   üta     is     ordered     starting
with   the   lowest  value   of   key   up   to   the   highest   value   of   key   in   accordance
with   the   rules   for   comparing   data   items.

Assumed  Decimal  Point.   A  decimal  point  position  which     does     not     involve
the   existence   of   an   actual   character   in   a   data   item.      The  assumed   decimal
point  has   logical   meanim]   but   no   physical   representation.

At  End  Condition.   A  condition   caused:

1.      l)uring   the   execution   of   a   READ  statement   for   a   sequentially     accessed
file,      when     no     next     logical   record  exists   in   the   file,   or   when  the
number   of   significant  digits   in   the   relative   record   number   is     larger
than     the     size     of     the     relative   key   tita   item,   or  when   an  optional
input   file  is   not  present,   or     when     the     at     end     condition     already
exi st s .

2.      During   the   execution   of   a   RETURN      statement,      when      no      next      logical
record  exists   for   the  associated   sort   or   merge   file.

3.      During   the   execution   of   a   SEARCH   statement,    when   the   search   operation
terminates     with)ut     satisfying  the  condition   specified   in   any  of  the
associated   WHEN   phrases.

Block.   A  physical   unit  of   data   that   is   nomally   composed   of   one     or     more
logical     records.        For   mass   storage   files,   a   block   may   contain   a   portion
of   a   logical   record.      The   size   of   a  block  has   no   direct     relationship     to
the     size     of   the   file  within  which  the   block   is   contained   or   to   the   size
of   the   logical   record(s)   that   are  either   contained   within     the     block     or
that   overlap   the   block.      The   term   is   synonymous   with  physical   record.

Body   Groip.   Generic   nane   for   a   report   group   of   TYPE   DETAIL,    CONTROL   HEAD-
1NG    or    CONTROL   F00TING.

Bottuii  Margin.   An   empty  area   which   follows   the   page   body.

Called  Progra..   A   program   which   is   the   object   of  a     CALL     statement     com-
bined   at   object  time   with   the   calling   program  to   produce  a   run   unit.

Calling  Progra..   A   program  which  executes   a   CALL   to   another   program.

Character.   The   basic   indivisible  unit  of   the   language.
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Character  Position.   A    character     position     is     the    amount    of    physical
storage     requirecl     to   store  a   single   standard  data   format  character  whose
usage   is   DISPLAY   (one   byte).

Character-String.   A  sequence   of  contiguous  characters  which  form  a     C0B0L
word,     a     literal,      a   PICTURE   character-string,   or   a   comment-entry.      (See
Character-String. )

Class  Condition.   The  proposition,   for   which  a  truth  value   can     be     deter-
mined,     that     the     content     of     an   item   is  wholly  alphabetic   or   is  wholly
numeric   or   consists   exclusively  of  those  characters   listed   in  the  defini-
tion   of  the   class-name.

Class-Na.e.   A   user-defined   word   defined   in   the   SPECIAL-NAMES   paragraph   of
the   Environment  Division   that   assigns  a   name   to  the  proposition   for  which
a  truth  value  can  be  defined,   that   the  content  of     a     data     item    consist
exclusively    of    those    characters  listed  in  the   definition  of  the   class-
na me .

Clause.   A  clause   is   an   ordered   set   of  consecutive   C0B0L  character-strings
whose  purpose   is   to   specify   an   attribute   of   an  entry.

COB0L  Character  Set.   The  complete  C0B0L   character     set     consists     of     the
characters   listed  below:

Character             Meani ng

digit
uppercase   letter
lowercase   letter
Space

plus   sign
minus   sign   (hyphen)
asterisk
slant   (virgule,   slash)
equal   sign

Character      Meaning

currency  sign
comma    (decimal   point)
semicolon
period   (decimal   point,
full   stop)
quotation   mark
left  parenthesis
right  parenthesis
greater  than   symbol
less  than   symbol

NOTE:     Lowercase   letters   rrBy  be   used   in   character-strings.
Except  when   used   in   nonnumeric   literals,   each   is
equivalent  to  the  corresponding  uppercase   letter.

C0B0L  Word.   A  character-string   of  not  more  than  30  characters  which   forms
a   user-defined   word,   a   system-name,   or   a   reserved   word.

Collating  Sequence.  The  sequence  in  which  the  characters  that  are  accept-
able     in  a   computer   are   ordered   for   purposes   of  sorting,   merging,   compar-
ing,   and   for  processinq  indexed  files   sequentially.

Column.   A   character   position   within   a   print   line.      The   columns     are     num-
bered    from    1,     by  1,   starting   at  the  leftmost  character  position  of  the
print   line  and  extending  to  the  rightmost  position  of  the  print  line.

4004295    8                C0B0L    l.ANGUAGE    REFERENCE   MANUAL 8-3



Combined  Condition.   A  condition  that   is   the   result   of   connecting     two     or
nDre   conditions   with   the    'AND'    or   the    'OR'    logical   operator.

Coi-eTrt-Entry.   An  entry   in   the   ldentification  Division  that     may     be     any
combimtion   of   characters   from  the   computer's   character   set.

Comenr[  Line.   A   soirce  program  line  represented  by  an   asterisk   (*)   in   the
indicator  area   of   the   line   and   any   characters   from   the   computer's   charac-
ter   set  in   area  A  and  area   8   of   that   line.      The   comment   line   serves     only
for     documentation      in     a     program.        A      special      form      of      comment     line
represented  by  a   slant   (/)   in   the   indicator  area     of     the     line     and     any
characters   from   the   computer's   character   set   in   area  A  and  area  8   of   that
line  causes  page   ejection  prior   to   printing   the   comment.

C-on  Progra..   A  program  which,   ckspite   being  directly  contained     within
another     program,      may     be   called   from   any   program  directly   or   indirectly
contained   in   that   other   program.

Compile  Time.   The   time   at   which   a   C0B0L   source  program   is   translated,      by
a   C0B0L   compiler,    to   a   C0B0L   object   program.

Compiler  Directing  Statement.   A     statgnent,     beginning     with     a     compiler
directing  verb,   that   cau5es   the   compiler   to   take  a   specific   action   during
compi l ati on.

Complex  Condition.   A  condition   in   which   one   or   more  logical   operators  act
upon     one      or      nDre     conditions.       (See   Negated   Simple   Condition,   Combined
Condition,    and  Negated   Combined   Condition.)

Co.puter-Name.   A  system-mme   that   identifies   the   computer   upon  which     the
program   is   to   be   compiled   or   run.

Condition.   A   status   of   a   program  at   execution     time     for     which     a     truth
value     can     be     determined.        Where     the     term      'condition'    (condition-1,
conditiorL2 ,... )   appears   in     these     language     specifications     in     or     in
reference     to      'condition`      (condition-1,      condition-2 ,... )   of  a   general
format,   it   is   a  conditioml   expression  consisting  of   either   a   simple   con-
dition     optiortally     parenthesized,      or   a   combined   condition   consisting   of
the   syntactically     correct     combinating     of     simple     conditions,      logical
operators,   and   parentheses,   for   which  a   truth   value   can   be   determined.

Conditioi+Na.e.   A  user-defined   word  that   assigns   a  name   to     a     subset     of
values     that     a     conditional      variable   may  assume;    or   a   user-defined   word
assigned   to   a   status   of   a   switch   or     device.        When      'condition-name'      is
used     in     the   general   formats,   it   represents  a   unique   data   item   reference
consisting  of  a   syntactically  correct  combination     of     a     condition-name,
together     with     qialifiers     and   subscripts,   as   required   for   uniqueness   of
reference.

Conditioi+Na.e  Condition.   The  proposition,   for  which  a   truth  value   can  be
determined,      that     the   value   of  a   conditional   variable   is  a   member   of   the
set  of   values  attributed   to  a   conditior+name   associated  with     the     condi-
tional   variable.

Conditicmal  Expression.   A  simple   condition  or   a  complex  condition     speci-
fied      in      an      EVALUATE,1F,       PERFORM,       or   sEARCH   staterrmt.       (See   simple
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Condition   and   Complex  Condition.)

Conditional  Statement.   A  conditioml  statment  specifies  that    the    truth
value     of     a   condition   is   to   be   determined   and   that   the   subsequent   action
of   the   object  program  is   dependent  on   this   truth   value.

Conditional  Variable.   A   data   item  one   or     rrDre     values     of     which     has     a
conditior+name   assigned   to   it.

Configuration    Section.     A    section    of     the     Enviroment    Division    that
describes  overall   specifications   of   source   and   object   programs.

Comective.   A  reserved  word  that   is   used  to:

1.      Associate   a   data-name,   paragraph-name,      or     condition-name     with     its
qua l if i e r.

2.      Link   two   or   more  operands   written   in   a   series.

3.      Form   conditions   (logical   connectives).      (See   Logical   0perator.)

ComiguoiE  ltems.   1tems   that  are  described  by  consecutive  entries  in     the
Data   Division,   and   that   bear   a   definite  hierarchical   relationship   to  each
other .

Conr[rol  Break.   A  change   in  the   value   of  a   data   item   that   is   referenced   in
the  CONTROL   clause.      More   generally,   a   change   in   the   value   of   a   data   item
that   is   used  to   control  the  hierarchical   structure  of  a   report.

Control  Break  Level.   The   relative  position  within  a   control   hierarchy     at
which   the   most  ma].or   control   break   occurred.

Control  Data  lte..   A  data   item,   a   change   in  whose  content   may     produce     a
control   break.

Control  Data"a-e.   A  data-name   that     appears     in     a     CONTROL     clause     and
refers   to  a  control   cbta  item.

Control  Footing.   A  report  group  that   is  presented  at   the  end  of   the     con-
trol   group   of   which   it   is  a   member.

Control  Groip.   A  set  of  body  groups   that   is   presented   for  a     given     value
of     a   control   data   item   or   of   FINAL.      Each   control   group   may   begin   with  a
CONTROL    HEADING,    end   with   a   CONTROL   F00TING,    and      contain      DETAIL       report

gr oup s .

Comrol  Heading.   A  report  group  that   is   presented   at   the   beginning  of   the
control   group   of   which   it   is  a   member.

Control  Hierarchy.   A  designated   sequence  of   report    subdivisions     defined
by     the     positional     order      of     FINAL   and   the   data-names   within   a   CONTROL
cl ause ®

Counter.   A  data   itan   used   for  storing  numbers  or     number     representations
in     a     manner     that  permits   these   numbers   to   be   increased   or   decreased  by
the   value   of   another   number,   or   to   be   changed   or   reset  to   zero  or     to     an
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arbitrary  positive   or   negative   value.

Currency  Sign.   The   character   'S'   of  the   C0B0L   character   set.

Currency  Symbol.   The   character   defined   by   the   CURRENCY   SIGN   clause   in   the
SPECIAL-NAMES      paragraph.         If      no      CURRENCY      SIGN   clause    is   present   in   a
COßOL   source   program,   the   currency   symbol   is   identical     to     the     currency
Slgn.

Current  Record.   In   f ile   processing,   the   record  which   is  available   in     the
record  area   associatec!   with  the   file.

Current  Record  Pointer.  A  conceptual   entity  that   is  used   in  the  selection
of  the   next   record.

Current  Volume  Pointer.  A  conceptual   entity  that  points     to    the     current
volume   of  a   sequential   file.

Data  Clause.   A  clause  appearing   in  a  data   description  entry  in     the     Data
Division     of  a   C0B0L   program,   that  provides   information   describing  a   par-
ticular  attribute  of  a  data   item.

Data  Description  Entry.   An   entry   in  the  Data   Division   of   a   C0B0L   program,
that     is   composed   of  a   level-number   followed  by  a   data-name,   if   required,
and   then   followed   by  a   set   of   data   clauses,   as   required.

Data  ltem.   A   unit   of  data   (excluding   literals)   defined  by  the  C0B0L     pro-
9ram .

Data-Name.   A   user-c!efined   word   that   names   a   data   item   described   in  a  data
description     entry     in     the   Data   Division.     When   used   in  the  general   for-
mats,    'data-name'   represents   a  word   which     can     neither     be     subscripted,
indexed  nor   qiialifiecl   unless   specifically  permitted  by  the   rules   for  that
fo mlat .

Debugging  Line.   A  debiigging  line   is   any  line   with  a   'D'   in   the     indicator
area   of  the   line.

Debugging  Section.   A  debugging  section   is   a   section  that   contains     a     USE
FOR   DEBllGGINC   statement.

Declarative  Sentence.   A  compiler  directing  sentence   consisting  of  a     sin-
gle   USE   statement  terminated  by  the   separator  period.

Declaratives.   A  set   of  one  or  more  special   purpose  sections,     written     at
the     beginning     of  the  Procedure  Division,   the  first   of  which   is  preceded
by   the   key   word   DECLARATIVES   and   the   last   of   which   is   followed   by   the   key
words      END      DEcl_ARATIVES.      A   declarative   is   composed   of   a   section   header,
followed   by  a   USE   compiler   directing  sentence,   followed   by  a   set   of   zero,
one   or   more   associated   !)aragraphs.

Delimited  Scope  Statement.  Any     statement     which     includes     its     explicit
scope   terminator.      (See   Explicit   and   lmplicit   Scope   Terminators.)

Delimiter.   A`  character   or   a   sequence   of  contiguous  characters  that     iden-
tj,fy    the     end     of    a     string     of  characters  and  separates  that  string  of
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characters  from  the   following   string  of  characters.     A   delimiter     is     not
part  of  the  strinq  of  characters  that   it  delimits.

Descending  Key.   A  key   upon   the  values   of  which  data   is     ordered     starting
with     the   highest   value   of   key  down  to   the   lowest   value   of   key,   in   accor-
dance  with  the   rules   for   comparing  data   items.

Digit  Position.   A  d]..git     position     is     the     amount     of     physical     storage
required     to   store   a   single   digit.      This   amount   may  vary   depending  on  the
usage  specified   in  the  data   description  entry  that   defines  the  data   item.
If     the     data     description     entry  specifies  that  usage   is  DISPLAY,   then  a
digit  position   is   synonymous  with   a   character   position.

Division.   A   set   of   zero,   one,   or  more   sections   or   paragraphs,   called     the
division   body,   that   are   formed   and   combined   in   accordance   with   a   specific
set   of   rules.      Each   d3..vision   consists   of     the     division     header     and     the
related     division     body.        There     are     four   divisions   in   a   C0B0L   program:
Identification,   Environment,   Data,   and   Procedure.

Division  Header.   A   combination   of  t.,'ords,   followed   by  a   separator     period,
that     indicates     that  beginnim   of  a   division.     The   division  headers   in  a
C0B0I_   program   are:

IDENTIFICAT10N    DIVT.SI0N.
ENviRori"ENT   DivisioN.
DATA    DIVIS10N.
PROCEDURE   DIVISI0N    [USING   {data-name-1}    ...].

Dynaiiic  Access.   An   access   mode   in  which  specific   logical   records     can     be
obtained     f rom     or     placed     into     a     mass   storage   f ile   in   a   nonsequential
manner   and   obtained   f rom  a   file   in  a   sequential   manner   during     the     scope
of   the   same   OPEN   statement.

Dyna.ically  Loadable  Link  Unit.  A  module,   created   l)y  the  linker,   consist-
ing     of     one   or   more   ob].ect   programs   which   is   present   in  memory  after   the
execution   of   CALL   identifier   statement   until   the   execution     of     a     CANCEL
statement     naming     that   link   unit.   Only  one   of  the   ob].ect  programs   can  be
specified  as  an   entry-point  of  the  link  unit.

Editing  Character.   A  single  character  or  a  fixed     two-character     combina-
tion  belonging  to  the  following  set:

Character            Meaning            C haracter

Space
Zero
plus
minus
credit
debit

Meaning

zero   suppress
check  protect
currency  sign
comma   (decimal   point)
period   (decimal   point)
slant   (virgule,   slash)

Elementary  ltem.  A  data   item  that   is  described  as  not  being  further  logi-
cally  subdivided.
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End  of  Procedure  Division.   The  physical   position   in   a  COB0L     source     pro-
gram  after   which   no   further   procedures  appear.

End  program  Header.   A   combination     of     words,      followed     by     a     separator
period,      that     indicates  the   end  of   a   C0B0L   source  program.      The   end  pro-
gram   header   is:

END   PROGRAM   program-name.

Entry.   Any   descriptive  set  of   consecutive  clauses  terminated  by  a     period
and   written   in   the   ldentification   Division,   Environment   Division,   or   Data
Division   of   a   C0B0L   source   program.

Enviroment  Clause.   A  clause  that   appears  as   part  of  an  Enviroment  Divi-
sion  entry.

Execution  Time.   The   time   at   which   an   object     program     is     executed.        The
term   is   syionymous   with   object   time.

Explicit  Scope  Terminator.   A  reserved  word  which  terminates  the   scope     of
a   particular   Procedure  Division   statement.

Expression.   An  arithmetic  or   conditional   expression.

Extend  Mode.   The  state   of  a   file  after   execution   of     an     OPEN     statement,
with     the   EXTEND   phrase   specified,   for  that   file  and  before   the   execution
of  a   CLOSE   statement   for   that   file.

External  Data.   The   data  described   in  a  program  as   external   data   items     or
external   file  control   blocks.

ExterTml  Data  ltem.   A  data  item   which   is   described   as   part   of   an   external
record      in     one      or      rrK]re     programs   of  a   run   unit   and   which   itself   may   be
referenced   from   any   program  in   which   it   is   described.

External  Data  Record.   A   logical   record  which   is   described   in  one   or     more
programs   of   a   run  unit  and  whose  constituent   data   items   may   be   referenced
from   any   program   in   which   they  are   described.

External  File  Control  Block.   A  file  control  block  which  is  accessible     to
one   or   mre   object   programs   in   the   run   unit.

External  Switch.   A   hardware  or   software  device,   defined   and  named   by     the
implementor,     which     is   used   to  indicate  that  one   of  two  altermte  states
exists.

Figurative  Constant.   A  compiler  generated   value     referenced     through     the
use   of  certain   reserved  words.

File.   A  collection  of   logical   records.

File  Attribute  Cinflict  Condition.   An  unsuccessful   attempt  has   been     made
to     execute     an   input-output   operation  on  a  file  and  the   file  attributes,
as   specified   for   that   file   in  the  program,   do  not  match  the   fixed     attri-
butes  for  that   file.
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File  Clause.   A  clause  that  appears   as  part   of  any   of  the     following     Data
Division     entries:      file  description  entry   (FD  entry)   and  sort-merge   file
description  entry   (SD  entry.)

FILE-CONTROL.   The   nane   of   an   Enviroment  Division  paragraph   in   which     the
data   files   for  a   given   source  program  are   declared.

File  Conrtrol  Block.   A  storage   area  which     contains     information    about     a
file     and     is   used  as  the  linkage  between  a   file-mm  and  a  physical   file
and  between  a  file-nam  and  its  associated  record  area.

File  Control  Entry.   A  SELECT   clause  and  all   its   subordimte   clauses  which
declare  the  relevant  physical  attributes  of  a  file.

File  Oescription  Entry.   An  entry   in  the  File  Section   of  the  Data  Division
that     is   composed   of   the   level   indicator  FD,   followed  by  a   file-name,   and
then  followed  by  a  set   of   file  clauses  as   required.

FileLNaHp.   A  user-defined  word  that   narTes  a     file     described     in     a     file
description    entry   or  a   sort-merge   file   description  entry  within  the  File
Sec.tion  of   the  Data  Division.

File  Organizatim.   The  permanent  logical   file    structure    established    at
the  time  that  a  file   is  created.

File  Positiam  lndicator.  A  conceptual  entity  that  contains  the    value    of
the     current     key  within  the  key   of   reference   for   an   indexed   file,   or   the
record   number   of   the   current  record   for  a   sequential   file,   or     the     rela-
tive     record     number     of  the   current  record   for  a   relative   file,   or   indi-
cates  that  no  next   logical   record   exists,   or   that  the  number   of     signifi-
cant     digits   in  the  relative   record   number   is  larger  than  the   size  of  the
relative  key  data  item,   or  that  an  optional   input  file  is  not  present,   or
that    the     at    end  condition  already  exists,   or   that   no   valid   next  record
has   been  established.

File  sectim.   The    section    of    the    Data    Division    that    contains    file
descriptim  entries  and  sort-merge   file  description  entries  together  with
their  associated  record  descriptions.

Fixed  File  Attributes.   1nformation  about  a   file  which   is  established  when

:ffii: i;| :: ei::s:n:t::::#e:ub:::::ä:lyt3:  c:::::tz:::::g  :!e  :::st:T::
(sequential,     relative,     or   indexed),   the   prime   record  key,   the  alternate
record  keys,   the  code   set,   the   record   size,   the  collating   sequence  of  the
keys  for  indexed   files,   and  the  blocking   factor.

Footing  Area.   The  position   of  the  page  body  adjacent  to  the     bottm    mar-
gin.

Format.   A  specific  arrangement  of  a  set  of   data.

6lobal  Naiie.   A   rßme   which   is   declared   in  only  one   program  but     which     may
be     referenced     from     that     program  and  from   any   program  contained   within
that  program.        Condition-names,      data-names,      file-names,      record-names,
report-names,     screen-names,     and     some     special     registers  may  be   global
nams.      (See     Conventions   of  Condition-,   Data-,   File-,   Record-,     Report-,
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and      Screen-Nanes;    general   rule   5   concerning   LINAGE-COUNTER;    general   rule
4   concerning   LINE-COUNTER   and   PAGE-COUNTER.)

Group  lte..   A   data   item  that   is   composed  of  subordinate   üta   items.

High  Order  End.   The   leftmost  character  of  a   string  of   characters.

1-0-CONTROL.   The   rßiTte   of      an     Environment     Division      paragraph      in     which
object     program     requirements     for     sharing   of   sarre   areas  by  several   data
files  are   specified.

1-0-CONTROL   Entry.   An   entry   in   the   1-0-CONTROL   paragraph   of   the     Environ-
ment     Division     which   contains   clauses   which   provide   information   required
for  the   transmission  and  handling   of   data   on   namd   files  during  the     exe-
cution   of  a   program.

1-0  Mode.   The   state  of   a   file  after   execution  of   an   OPEN   statement,      with
the     1-0     phrase     specified,     for   that   file   and   before   the  execution   of  a
CLOSE   statement  for  that   file.

1-0  Status.   A  conceptual   entity  which   contains     the     two-character     value
indicating  the  resulting  status  of  an   input4utput  operation.     This  value
is   made   available   to   the   program  through     the     use     of     the     FILE     STATUS
clause   in  the   file  control   entry  for  the   file.

1dentifier.   A  syntactically  correct  combination  of  a   data-name,   with     its
qualifiers     and     subscripts   as   required   for  uniqueness   of   reference,   that
nai"3s   a   data   itan.      The   rules  for   'identifier'   associated  with     the     gen-
eral     formats     may,      however,   specifically  prohibit   qualification   or   sub-
sc r ip t i ng .

1mperative  StatemerTt.   A  statement  that  either   begins  with     an     imperative
verb     and     specifies     an     unconditional   action   to   be   taken   or   is  a  condi-
tioml   statement  that   is   delimited  by  its  explicit  scope   terminator   (del-
imited     scope     statement).        An     imperative     staternent     may     consist`of  a
sequence  of   imperative  statements.

1mplementorhla-e.   A  system-name     that     refers    to     a    particular     feature
available   on   the   Ll    ivK)S   systems.

1mplicit  Scope  Terminator.   A  separator  period  which  terminates  the     scope
of   any  preceding  unterminated  statement,   or  a   phrase   of  a   statement  which
by  its  occurrence  indicates  the   end  of   the   scope   of     any     statement     con-
tained  within   the   preceding  phrase.

1ndex.   A     computer     storage     area     or     register,     the     content     of     which
represent  the   identification   of  a   particular  elerrent   in  a  table.

1ndex  Data  ltem.   A  data  itffl     in     which     the     value     associated     with     an
index-mme   can   be   stored.

1ndex-Na.e.   A  user-defined   word   that   names   an     index     associated     with     a
specific  table.

1ndexed  File.   A  file  with   indexed   organization.
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Indexed  Organization.   The  permanent  logical   file  structure  in  which     each
record   is   identified  by  the   value   of  one   or   imre   keys  within  that   record.

Initial  Progra-.  A  program  that   is  placed  into    an     initial     state    every
time   ttie   program   is   called   in  a   rim   unit.

1nitial  State.   The  state  of  a  program  when   it   is   first  called     in    a     run
unit.

1nput  File.   A  file  that   is   opened   in  the   input  mode.

1nput  Mode.   The  state   of  a   file   after   execution     of     an     OPEN     statement,
with     the     lNPUT   phrase  specif ied,   for  that   file  and  before  the   execution
of  a   CLOSE  statenent   for   that   file.

1nput-Output  File.   A  file  that   is   opened   in   the   1-0  mode.

1nput-Output  Section.   The  section   of   the  Environmnt  Division  that     names
the     files  and  the   external   media   required   by  an   object  program  and  which
provides  information   required   for  transmission   and  handling   of   data     dur-
ing   execution  of   the   object  program.

1nput  Procedure.   A  set  of   statements,   to  which   control     is     given    during
the     execution     of     a     SORT   statement,   for   the   purpose   of   controlling   the
release  of   specified  records  to  be   sorted.

1nteger.   A   numeric   literal   or  a   numeric   data   item   that  does     not     include
any   character  positions  to   the   right   of   the   assumed   decimal  point.     Where
the  term   'integer'   appears   in   general   formats,      integer     must     not     be     a
numeric     data     itan,     and    must   not  be   signed,   nor   zero  unless  explicitly
allowed  by  the   rules   of   that   fomat.

1nterrial  Data.   The   data  described   in  a     program    excluding     all     external
data     items     and     external     file     control   blocks.      1tems   described   in  the
Linkage   Section  of  a  program  are  treated  as   internal   data.

Internal  Data  lte..   A  data   item  which   is  described   in  one     program     in     a
run  unit.      An   internal   data   item   may   have  a   global   name.

1nternal  File  Control  Block.   A  file  control   block  which   is   accessible     to
only   one  object  program  in   the   run  unit.

1ntra-Record  Data  Structure.   The  entire  collection   of   groups   and    elemen-
tary     data     items     from   a   logical   record   which   is   defined  by  a   contiguous
subset   of   the   cbta   description  entries  which   describe   that   record.     These
data     description     entries     include     all     entries     whose     level-number   is
greater   than     the     level-number     of     the     first     data     description     entry
describing  the   intra-record  data  structure.

1nvalid  Key  condition.     A     condition,     at     object     time,     caused     when     a
specific     value   of   the   key  associated  with  an   indexed   or   relative  file  is
determined   to   be   invalid.

Key.   A   data   itan   which   identifies  the   1.ocation  of   a   record,   or   a     set     of
data  items  which  serves   to   identify  the  ordering   of   data.
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Key  of  Reference.   The  key,   either  prime    or    alternate,     currently    being
used  to  access  records  within  an  indexed  file.

Key  Word.   A   reserved  word  whose  presence   is   required  when  the     format     in
which  the  word  appears   is   used   in  a   source  program.

Letter.  A  character  that  belongs  to  one  of  the  following  two  sets:

1.       uppercase   letters:    A,    8,    C,    D,    E,    F,    G,    H,1,    J,    K,    L,   M,    N,    0,    P,    Q,
R,     S,     T,     U,     V,     W,     X,     Y,     Z;

2.      1owercase   letters:   a,   b,   c,   d,   e,   f,   g,   h,   i,   ].,   k,1,   m,   n,   o,   p,   q,
r,   s,   t,   u,   v,   w,   x,   y,   z.

Level  lndicator.  Two  alphabetic  characters  that  identify  a  specific    type
of     f ile     or    a     position   in  hierarchy.     The  level   indicators   in  the  Data
Division   are   FD,    RD,    and   SD.

Level-Nuber.  A  user-defined  word,     expressed     as     a     one    or     two    digit
number,   which  indicates  the  hierarchical  position  of  a  data   item  or  which
indicates  special  properties  of  a  data  description  entry.       Level-numbers
in     the     range     1     through  49  indicate  the  position  of  a  data   item  in  the
hierarchical   structure  of  a  logical   record.     Level-numbers  in  the  range  1
through     9     may  be  written  either  as  a   single   digit   or  as  a   zero  followed
by  a  significant  digit.     Level-numbers  66,   77,   and     88     identify     special
properties  of  a  data  description  entry.

Library  Text.   A,sequence  of  text    words,     comment     lines,     the     separator
space,   or  the  separator  pseudo-text   delimiter   in  a  C0B0L   library.

LINA6E-COUNTER.   A  special   register  whose     value     points     to     the     current
position  within  the  page  body.

Line.   A  division  of  a  page   representing  one   row  of     horizontal     character
positions.     Each  character  position  of  a   report  or  screen  line   is  aligned
vertically  beneath  the  corresponding  character  position  of  the  report    or
screen     line     above   it.     Report  lines  are   numbered  from  1,   by  1,   starting
at  the  top  of  the  page.     Screen   lines  are  numbered   from  1,   by  1,   starting
at  the  top  of  the  screen.

Line  Nuiber.  An  integer  that  denotes  the  vertical  position    of    a.    report
line  on  a  page  or  a   screen   line  on  a   screen.

Link  Unit  One  or  more   object     program     linked     together     which     with     one
another  and  perhaps   other  link  units  form  a   run   unit.

Linkage  Section.   The  section  in  the  Data  Division  of  the     called    program
that  describes  data   items  available  from  the  calling  program.     These  data
items  may  be   referred  to  by  both  the  calling  and  called  program.

Literal.   A  character-string  whose  value   is  implied  by  the  ordered-set    of
characters  comprising  the  string.

Logical  0perator.   One   of  the   reserved  words  AND,   OR,   or   NOT.      In  the   for-
mation  of  a   condition,   either  AND,   or  OR,   or  both,   can  be   used  as   logical
connectives.     NOT  can  be   used   for   logical   negation.
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Logical  Page.   A  conceptual   entity  consisting  of  the  top  margin,   the     page
bod`/,    and   the   bottom   margin.

Logical   Record.   The  most   inclusive   data   item.        The     level-number     for     a
record   is  01.      A   record   may  be   either   an   elementary   item   or   a   group   item.
The   term   is   synonymous   with   record.

Low  Order  End.   The   rightmost   character   of  a   string  of  characters.

Mass  Storage.   A   storage   medium   in   which   data   may   be   organized     and     main-
tained   in  both  a   sequential   and   nonsequential   manner.

Mass  Storage  File.   A  collection  of  records  that   is     assigned     to    a     mass
5torage   medium.

Merge  File.   ^   collection   of   records   to   be   merged   by     a     MERGE     statement.
The   mercie   file   is   created   and   can  be   used   only  by  the   merge   function.

Mnemonic-Na.e.   A   user-defined   word   that   is   associated   in   the     Environment
Division   with  a   specified   implementor-name.

MOS  File  System.   The   input-output   control   system  that     directs,     or     con-
trols,   the  Drocessing   of   mass   storage  files.

Native  Character  Set.   The  character     set     associated     with     the     computer
specifiec{   in   the   OBJECT-COMPUTER   paragraph.

Native  Collating  Sequence.   The  collating     sequence     associated     with     the
computer   specified   in   the   OBJECT-COMPUTER   paragraph.

Negated  Conbined  Conditions.   The   'NOT'   logical   operator   immediately     fol-
1owecl   by  a   parenthesized   combined   condition.

Negated  Simple  Condition.   The   'NOT'   logical   operator   immediately  followed
by  a   simple   condition.

Next  Executable  Sentence.   The  next  sentence     to     which     control     will     be
transferred  after   execution   of  the  current   statement   is  complete.

Next  Executable  Statement.   The  next  statement  to  which     control     will     be
transferred  after  execution   of  the  current  statement   is  complete.

Next  Record.   The   record   which   logically   follows  the   current   record     of     a
file.

Noncontiguous  ltems.   Elementary  data   items,   in     the     Working-Storage     and
Linkage     Sections,     which     bear     no  hierarchic   relationship  to  other  data
items .

Nonnuiiieric  ltem.   A  data   item  whose   description  permits   its   content  to     be
composed   of   any  combination   of  characters   taken   from  the   computer's  char-
acter   set.     Certain   categories   of   nonnumeric   items     may     be     formed     from
more  restricted  character  sets.

Nonnumeric  Literal.   A  literal   bounded  by  quotation  marks.     The  string     of
characters   may  include   any  character   in  the   computer's  character  set.     To
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represent  a   single   quotation  mark  character  within  a   nonnumeric     literal,
two  contiguous  quotation  marks  must  be   used.   If  the   literal   is   bounded  by
double   quotation  marks   it   is  a   hexadecimal   literal   and   can     contain     only
the   characters   '0'   through   '9'   and   'A'   through   'F'.

Nuiiieric  Character.   A  character  that     belongs     to    the     following     set     of
digits:   0,1,   2,   3,   4,   5,   6,   7,   8,   9.

Numeric  ltem.   A  data   item  whose  description  restricts   its     content    to    a
value     represented     by  characters  chosen  from  the  digits   '0'   through   '9';
if  signed,   the   item  may  also  contain  a   '+',    '-',   or  other     representation
of   an   operational   sign.      (See   The   SIGN   Clause.)

Nimeric  Literal.   A  literal   composed  of  one     or     more     numeric     characters
that     also     may     contain  either  a  decimal   point,   or  an  algebraic  sign,   or
both.     The   decimal   point  must  not  be  the   rightmost  character.     The     alge-
braic  sign,   if  present,   must  be  the  leftmost  character.     A  floating  point
literal   is  formed  by  two   numeric   literals  separated  by  the  character   'E'.
Both     literals     may     be     signed.     The  first,   the  mantissa,   must  contain  a
decimal   point.   The   second,   the     exponent,     must     not     contain     a     decimal
point.

OBJECT-COMPUTER.   The   name   of   an   Environment   Division   paragraph     in     which
the   computer   environment,   within  which  the   object  program   is  executed,   is
described.

Object  Camputer  Entry.   An  entry   in   the   OBJECT-COMPUTER  paragraph     of     the
Environment     Division     which   contains   clauses   which   describe   the   computer
environment   in  which  the  object  program   is   to  be   executed.

Object  of  Entry.   A  set  of  operands  and     reserved     words,     within    a     Data
Division     entry     of  a   C0B0L   program,   that   immediately  follows  the   sub].ect
of  the  entry.

Object  Program.   A  set  or  group  of  executable     machine     language     instruc-
tions     and  other  material   designed  to  interact  with  data  to  provide  prob-
lem  solutions.     In  this  context,     an     object     program     is     generally    the
machine     language   result  of  the   operation  of  a  C0B0L   compiler   on  a   source
program.      Where   there   is   no   danger   of  ambiguity,   the   word   'program'   alone
may  be   used   in  place   of  the   phrase   'ob].ect  program'.

Object  Time.   The   time  at   which  an   ob].ect   program   is   executed.        The     term
is   synonymous   with   execution   time.

Obsolete  Element.   A  C0B0L   language  element  that   is  to  be  deleted   from  the
next   revision   of  American  National   Standard  C0B0L.

Open  Mode.   The   state  of  a  file  after  execution  of  an  OPEN     statement     for
that     file     and     before  the  execution  of  a  CLOSE  statement  for  that  file.
The  particular  open  mode   is   specified   in  the     OPEN     statement     as     either
INPUT,    OUTPUT,    1-0   or   EXTEND.

Operand.   Whereas  the  general   definition  of     operand     is     'that     component
which   is  operated  upon',   for  the  purposes  of  this   document,   any   lowercase
word   (or  words)   that  appears   in  a   statement  or.  entry  format  may     be     con-
sidered     to     be     an     operand  and,   as  such,   is  an   implied  reference  to  the
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Report  Description  Entry.   An  entry  in  the     Report     Section     of    the    Data
Division   that   is   composed   of   the   level   inc!icator   RD,   followed   by  a   report
naiiie,   followed  by  a   set   of  report   clauses   as   required.

Report  File.   An  output   file     whose     file     description     entry    contains     a
REPORT   clause.     The   contents   of  a   report   file   consist   of   records  that   are
written   under   control   of   the   F\eport  Writer   Control   System.

Report  Footing.   A  report  group  that   is  presented  only  at    the     end     of    a
report .

Report  Group.   In   the   Report   Section   of  the   Data   Division,     an     01      1evel-
number   entry  and   its   subordinate   entries.

Report  Group  Description  Entry.   An  entry  in  the     Report     Section    of     the
Data     Division   that   is   composed   of  the   level-number   01,   an   optional   data-
name,   a   TYr'E   clause,   and   an   optional   set   of   report   clauses.

Report  Heading.   A  report  group  that   is   presented   only  at  the  beginning  of
a   report.

Report  Line.   A  division   of  a   page     representing     one     row     of     horizontal
character  positions.     Each  character  position   of  a   report   line   is  aligned
vertically  beneath  the  corresponding  character     position     of     the     report
line     above     it.      Report   lines  are   numbered   from  1,   by  1,   starting   at  the
top  of   the  page.

Report-Na.e.   A  user-defined   word   that     names     a     report     described     in     a
report   description  entry  within  the  Report  Section   of  the  Data  Division.

Report  Section.   The  section   of  the  Data   Division     that     contains     one     or
more     report     description     entries     and     their     associated     report     group
c;escription   entries.

Report  Writer  Control  System   (RWCS).   An  object  time   control     system     that
accomplishes   the   construction   of   reports.

Report  Writer  Logical  Record.  A  record  that  consists  of  the  report  writer
print   line   and  associated  control   information  necessary  for  its  selection
and   \/ertical   positioning.

Reserved  Word.   A   C0B0L   word   specified   in   the   list   of   words   which     may     be
iised     in   C0B0L   source   programs,   but   which   must   not   appear   in   the  programs
as   user-defined   words  or   system-names.

Resource.   A  facility  or  service,   controlled  by  the  operating  system,   that
can   be   used   by   an   executing   program.

Resultant  ldentifier.  A  user-defined  data   item  that     is    to    contain    the
result   of  an  arithmetic  operation.

Root  Link  Unit  A  module,   created   by  the   linker,   consisting  of   one   or   more
object  programs  which   is   always   memory   resident.   1n  a   rm   unit   containing
a  single   link  unit,   this   link  unit   is  the  root  link  unit.
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Routine-Name.   A  user-defined  word  that   identifies  a  procedure  written     in
a   language   other   than   C0B0L.

Run  Unit.   One   or  more   link   units   which     interact     with     one     another     and
which     function,     at     object     time,   as   an  entity  to  provide  problem  solu-
tions.

RWCS.   Report  Writer   Control   System;   an   ob].ect  time     control     system     that
accomplishes  the   construction  of  reports.

Screen  Clause.   A  clause,   in  the  Screen  Section  of  the  Data   Division,   that
appears   in  a   screen  data  description  entry.

Screen  Description  Entry.   An  entry  in  the     Screen     Section     of    the     Data
Division     that     is   composed  of  a   level-number   followed  by  a  data-name,   if
required,   and  then  followed  by  a   set  of  data   clauses,   as   required.

Screen  Data  lteiii.   A  unit  of  data     (excluding     literals)     defined     in     the
Screen   Section   of  the   Data   Division   of  the  C0B0L   program.

Screen  Line.   A  division  of  a   screen   representing  one     row     of     horizontal
character  positions.     Each  character  position  of  a  screen  line  is  aligned
vertically  beneath  the  corresponding  character     position    of    the     screen
line     above     it.     Screen   lines  are   numbered   from  1,   by  1,   starting  at  the
top  of  the   screen.

Screen-Name.   A  user-defined  word  that   names  a   data   item     described     in     a
screen     data     description     entry     in   the  Data   Division.     When   used   in  the
general   formats,    'screen-name'   represents   a  word  which  can  not  be     quali-
fied  unless  specifically  permitted  by  the  rules  for  that  format.

Screen  Section.   The  section  of  the  Data  Division     that     contains     one     or
more   screen  description   entries.

Section.  A  set  of  zero,   one,   or  more  paragraphs  or  entries,   called  a  sec-
tion  body,   the  first  of  which  is  preceded  by  a   section  header.     Each  sec-
tion  consists  of  the  section  header  and  the  related  section  body.

Section  Header.   A  combination  of  words  followed     by    a     separator     period
that     indicates     the     beginning  of  a   section   in  the  Environment,   Data  and
Procedure   Division.

In  the  Environment  and  Data   Divisions,   a   section   header     is     composed     of
reserved  words   followed  by  a   separator  period.

The  permissible   section   headers   in  the   Environment  Division  are:

CONFIGURATI0N    SECTI0N.
1NPUT-OUTPUT   SECTI0N.

The  permissible  section  headers   in  the  Data  Division  are:
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FILE   SECT10N.
WORKING-STORAGE   SECTI0N.
LINKAGE   SECTI0N.
SCREEN   SECT10N.
REPORT   SECTloN.

1n  the  Procedure  Division,   a  section  header  is     composed    of    a     section-
name,   followed  by  the   reserved  word  SECT10N,   followed  by  a   segment-number
(optional),   followed  by  a  separator  period.

Sectiort-Na-e.  A  user-defined  word  which  names  a  section  in  the    Procedure
Division.

Seg.ent-Ni-ber.  A  user-defined  word  which  classifies  sections  in  the  Pro-
cedure     Division     for  purposes  of  segmentation.     Segment-numbers  may  con-
tain  only  the  characters   '0',    '1' ,...,    '9'.        A     segment-number     may     be
expressed  either  as  a  one  or  two  digit  number.

Sentence.  A  sequence  of  one  or  more  statements,   the  last  of  which  is  ter-
minated  by  a  separator  period.

Separately  Coipiled  Progral.  A  program  which,   together  with  its  contained
programs,   is  compiled  separately  f rom  all   other  programs.

Separator.  A  character  or    two    contiguous    characters    used    to    delimit
character-strings.

Sequential  Access.  An  access  mode  in  which  logical   records    are    obtained
f rom  or  placed  into  a  file  in  a  consecutive  predecessor-to-successor  log-
ical   record  sequence  determined  by  the  order  of  records  in  the  file.

Sequential  File.  A  file  with  sequential  organization.

Sequential  Organization.  The  permanent  logical  file  structure  in  which    a
record    is  identified  by  a  predecessor-successor  relationship  established
when  the  record  is  placed  into  the  file.

Sign  Condition.  The  proposition,   for  which  a  truth  value    can    be    deter-
mined,     that    the  algebraic  value  of  a  data   item  or  an  arithmetic  expres-
sion  is  either  less  than,   greater  than,   or  equal  to  zero.

Siiple  Condition.  Any  single  condition  chosen  from  the  set:

relation  condition
class  condition
condition-name  condition
switch-status  condition
sign  condition
(simple-condition)

Sort  File.  A  collection  of  records  to  be  sorted  by  a  SOFn  statement.     The
sort  file  is  created  and  can  be  used  by  the  sort  function  only.

Sort"erge  File  Description  Entry.  An  entry  in  the  File    Section    of    the
Data     Division     that   is   composed  of  the  level   indicator  SD,   followed  by  a
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file-name,   and  then  followed  by  a  set  of  file  clauses  as  required.

SOURCE-COMPUTER.   The   name   of   an   Environment   Division   paragraph     in     which
the   compLiter   environment,   within  which  the   source  program   is  compiled,   is
described.

Source  Computer  Entry.   An   entry   in  the   SOURCE-COMPUTER   paragraph     of     the
Environment     Division     which  contains   clauses  which  describe  the  computer
environment   in  which  the   source  program  is   to  be  compiled.

Source  ltei..   An   identifier   designated  by  a  SOURCE     clause    that     provides
the  value  of  a  printable   item.

Source  Prograiii.   Although  it   is   recognized  that  a  source     program    may     be
represented  by  other  forms   and  symbols,   in  this  document  it  always   refers
to  a  syntactically  correct  set  of  C0B0L  statements.     A  C0B0L  source     pro-
gram     commences     with  the   ldentification  Division   or  a   COPY  statement.     A
C0B0L  source  program  is  terminated  by  the  end  program  header,     if     speci-
fied,   or  by  the  absence  of  additional   source  program  lines.

Special  Character.  A  character  that  belongs  to  the  following  set:

Character. Meaning

plus  sign
minus   sign
asterisk
slant   (virgule,   slash)
equal   sign
currency  sign
comma   (decimal   point,   full   stop)
semicolon
period   (decimal   point)
quotation  mark
left  parenthesis
right  parenthesis
greater  than  symbol
less  than  symbol

Special-Character  Word.  A  reserved  word  which  is  an    arithmetic    operator
or  a   relation  character.

SPECIAL-NAMES.   The   name  of  an   Environment     Division     paragraph     in     which
implementor-names  are   related  to  user  specified  mnemonic-names.

Special  Nai.es  Entry.   An  entry     in     the     SPECIAL-NAMES     paragraph     of     the
Environment     Division     which     contains     clauses     which  provides  means  for
specifying  the     currency     sign;     choosing     the     decimal     point;     relating
implementor-names       to       user-specified       mnemonic-names;        and     relating
alphabet-names  to  character  sets  or  collating  sequences.

Special  Registers.  Compiler  generated  storage  areas  whose  primary  use     is
to    store     information    produced  in  conjunction  with  the  user  of  specific
C0B0L   features.
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Standard  Data  Forlat.   The  concept  used  in  describing  data  in  a  C0B0L  Data
Division    under    which    the  characteristics  or  properties  of  the  data  are
expressed  in  a  form  oriented  to  the  appearance  of  the  data  on    a    printed
page    of    infinite  length  and  breadth,   rather  than  a  form  oriented  to  the
manner  in  which  the  data   is  stored  internally  in  the     computer     or    on    a
particular  external  medium.

Statement.   A  syntactically  valid  combination  of  words  and  symbols  written
in  the  Procedure  Division  beginning  with  a   verb.

StJbject  of  Entry.   An  operand  or   reserved  word    that    appears     immediately
following    the     level     indicator     or    the  level-number  in  a  Data  Division
entry.

Subprogran.   A  program  which   is   the  object  of  a  CALL   statement  combined  at
ob].ect    time  with  the  calling  program  to  produce  a   run  unit.     The  term  is
synonymous  with  called  program.

Subscript.   An  occurrence  number     represented     by    either    an     integer,     a
data-name     optionally  followed  by  an  integer  with  the  operator  +  or  -,   or
an  index-name  optionally  followed  by  an  integer  with  the  operator  +  or  -,
which  identifies  a  particular  element  in  a  table.

Subscripted  Data-Naiie.  An  identifier  that  is  composed  of  a  data-name  fol-
lowed  by  one   or  more  subscripts  enclosed  in  parentheses.

St-Counter.   A  signed  numeric  data   item  established  by  a     SUM    clause     in
the     Report  Section  of  the  Data  Division.     The  sum  counter   is  used  by  the
Report  Writer  Control   System  to  contain  the   result  of  designated     summing
operations  that  take  place  during  production  of  a  report.

Switch-Status  Condition.  The  proposition,   for  which  a  truth  value  can    be
determined,     that    a     switch,     capable     of     being  set  to  an   'on'   or   'off '
status,   has  been  set  to  a  specific  status.

Systei+Na.e.   A  C0B0L  word  which  is  used  to  communicate  with  the  operating
envi ronment .

Table.  A  set  of  logically  consecutive  items  of  data  that  are    defined    in
the   Data   Division   by   means   of   the   OCCURS   clause.

Table  Ele.ent.  A  data  item  that  belongs  to    the    set    of    repeated    items
comprising  a   table.

Text  Word.   A  character  or  sequence  of  contiguous  characters  between    mar-
gin     A  and  margin  R   in  a  C0B0L   library,   source  program,   or   in  pseudo-text
which   is:

1.     A  separator,   except  for:   space;     a     pseudo-text     delimiter;     and     the
opening     and     closing     delimiters   for  nonnumeric   literals.     The   right
parenthesis  and  left  parenthesis  characters,     regardless    of    context
within     the     library,   source  program,   or  pseudo-text,   are  always  con-
sidered  text  words.

2.     A  literal   including,   in  the  case  of  nonnumeric  literals,   the    opening
quotation     mark     and     the     closing     quotation     mark     which     bound  the
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3.     Any  other   sequence   of     contiguous     C0B0L     characters     except     comment
lines     and  the  word   'COPY',   bounded   by  separators,   which   is   neither  a
separator  nor  a  literal.

Top  Margin.   An  empty  area   which  precedes  the  page  body.

Truth  Value.  The  representation  of  the  result  of  the  evaluation  of  a  con-
dition  in  terms  of  one  of  two  values:   true,   false.

Unary  Operator.   A  plus   (+)   or  a  minus   (-)   sign,   which  precedes  a  variable
or    a     left     parenthesis     in     an     arithmetic  expression  and  which  has  the
effect  of  multiplying  the  expression  of  +1   or  -1   respectively.

Unit.   A  discrete  portion  of  a  storage  medium    that     contains    part    of    a
file,   all   of  a   f.ile,   or  any  number   of  files.     The  term  is   synonymous  with
reel   and   volume.

Unsuccessful  Execution.  The  attempted  execution  of  a  statement  that    does
not    result    in    thö    execution    of    all  the  operations  specified  by  that
statement.     The  unsuccessful   execution  of  a  statement  does  not  affect  any
data   referenced  by  that  statement,   but  may  affect  status  indicators.

User-l)efined  Word.   A  C0B0L  word  that  must  be     supplied     by     the     user     to
satisfy  the  format  of  a  clause  or  statement.

Variable.   A  data   item  whose  value  may  be     changed     by     execution     of     the
ob].ect     program.        A     variable  used  in  an  arithmetic  expression  must  be  a
numeric   elementary  item.

Variable  Occurrence  Data  lten.  A  variable  occurrence  data  item  is  a  table
element     which   is   repeated  a   variable   number   of  times.     Such  an   item  must
contain  an   OCCURS   DEPENDING  0N   clause   in   its   data   description     entry,      or
be  subordinate  to  such  an   item.

Verb.   A  word  that  expresses  an  action   to  be  taken  by  a  C0B0L   compiler     or
ob].ect  program.

Voli-e.  A  discrete  portion  of  a  storage  medium  that  contains    part    of    a
file,   all   of  a  file,   or  any  number  of  files.     The  term  is  synonymous  with
reel  and  unit.

Word.   A  character-string  of  not  more  than  30     characters     which     forms     a
user-defined  word,   a   system-name,   or   a   reserved  word.      (See  C0B0L  Words.)

Working-Storage  Section.  The  section  of  the  Data  Division  that    describes
working     storage  data   items,   composed  either  of  noncontiguous   items  or  of
working  storage   records  or  of  both.

77-Level-I)escription-Entry.  A  data  description    entry    that    describes    a
noncontiguous  data   item  with  the   level-number  77.
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THE   1-0   STATUS   CONDITloNS
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Upon  completion  of   the   input-output   operation   the   value   in   the   1-0  status
expresses  the  state  of  the  outcome  of  the  operation.     The   1-0  status   is  a
two  character   field  that  defines  the     condition     and     the     cause     of     the
error.     The  conditions   are  differentiated  by  the  first   character.

Ox     Successful   Completion   condition.   The   input-output   statement   was
successfully     executed.

1x     At   End   condition.   A   sequential   READ   statement   was   unsuccessfully
executed  as  a   result   an  at   end   condition.

2x     lnvalid  Key  condition.   The   input-output   statement   was   unsuccessfully
executed  as  a   result   of  an   invalid   key  condition.

3x     Permanent   Error   condition.     The   input-output   statement   was
unsuccessfully     executed  as  the   result   of     an     error     that     precluded
further  processing  of  the   file.

4x    Logical   Error   condition.   The   input-output   statement   was   unsuccess-
fully  executed  as  a   result  of  an   improper     sequence     of     input-output
operations  that   were   performed  on  the   file.

9x     File  system   error   condition,   nonpermanent.   The   input-output   statement
was   unsuccessfully  executed  as  a   result   of  a     condition     specifically
related   to  the  MOS   file   system.

Ax     File   system   error   condition,   permanent.   The   input-output   statement
was   unsuccessfully  executed  as  a   result  of  a     condition     specifically
related   to   the  MOS   file   system.

1-0   STATUS   VALUES

The  following   is  a   list   of  values  that  may  be  placed  in     the     1-0     status
item  following  the   execution  of  an   input-output  operation   on  a   f ile.     The
file   organization  for   which  the  value     is     appropriate     is     indicated     in
parentheses  at  the   end   of   each   item.

Successful  Completion

00    The   input-output   statement  was   successfully  executed  and     no     further
information   is   available   concerning  the   input-output   operation.   (All)

02     The   input-output  statement  was  successfully  executed     but  a   duplicate
key   was   detected.    (1ndexed)
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-  For   a   READ   statement  the   key  value   for   the   current   key  of   reference
J..s   equal   to   the   value   cif   the   same   key   in   the   next   record   within   the
cijrrent.   key   of   reference.      This   occurs     on   the   e)(eciJtion     of   a   READ
for   the  second   through  n  dijplicate   keys   reaci,   but   not  the  first.

-   For   a   REWRTTE   or   WFiTTE   statement,   the   record   just   written   created   a
diiplicate   key  value  for   at   least   one   alternate   record   key  for   which
duplicates   are   allowed.

04     A   READ     statenient   i./as   successfully     execLited   .but   the     length     of     the
record  beinci     processed  does   not  conform  to  the  fixed  file   attributes
for   that   fiie,   i.e.   too   large.      (Sequential)

05     An   OPEN     statement     was     successfully     e)(ecuted     but     the     referenced
optional     file   was   not   present  at   the  time  the  OPEN  was  executed.      If
the   open   mode   i.`.Jas   1-0   or   E)(TEND,   the   file   has   been   created.    (Al1)

07     The   input-output   statement   i./as   successfully  executed.      However,   for   a
Cl_OSE   or   an   OPEN   with   the   N0   REWIND   phrase,   the   referenced   file   is   on
a   non-reel/!jnit   mec].ium.    (Sequential)

OA     An     OPEN     statement     for   a   text-file   is   successfully  executed  but  the
reciuested   initial   fi].e   al.1ocation   indicated   in   the   VALUE   0F   FILE-SIZE
clause   is   not   a.`;ailable.   The   maximiim   amount   available   is   reserved   for
the   fi.le.    (Sequential)

08     An   OPEr`!   statement   is     successfully   executed   but   the   dynamic     specifi-
cation    of   a      VALUE   0F   parameter    (FILE   -SIZE,    ALLOC-UNIT,    TIME-OUT,
PAGE-SIZE,   or     SPLIT-S"ATEGY)   is   illegal.   The   default   value   for   the
parameter   is   used.    (All)

At  End  Condition  With  Unsuccessful  Completion

10     A,   sequential   RE,A`D   was   attemptec;   and   no   next   (previous)    1ogical   record
exists   ]..n   the  f ile   because   the  end     (beginning)   of   the   file   has     been
re,3ched.    (All)

14     A   sequential   P`EAD   was   attempted   for   a   relative   file   and   the   number   of
significant     digits   in  the     relative   record   number   is   larger  than  the
size  of  the   relative   key  data   item  described   for   the  file.   (Relative)

15     A   seqiiential   READ     was   attempted   for   the   first     time     on   an     optional
input   file   that   is   not   present.   (Al1)

16     A   sequential   READ     was   attempted     and   the     at   end     condition     already
exists.    (All)

1nvalid  Key  Condition  With  Unsuccessful  Completion

21     A  sequence   error   exists   for   a   sequentially  accessed   indexed  file.   The
prime   record     key   value   has     been   changed   by  the     program   between   the
successful   execution   of   a   READ   and   the   execution   of   the   next     REWRITE
for   the  file,   or   the  ascending  sequence   requirements     for     successive
record   key   values   are   violated.    (See     The   WRITE   statement.)    (1ndexed)
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22     An   attempt  was   made   to  write   a   record     that  would   create  a     duplicate
key   (relative),   or   diiplicate  prime   record   key,   or   to  write   or   rewrite
a   record  that  would   create  a   duplicate     alternate   record  key    without
the   DUPLICATES   phrase   specified.    (Indexed)

23     An   attempt  was   made   to     randomly  access   a   record  that   does   not     exist
in   the   file.    (Relative,    Indexed)

24    An  attemipt  was   "de   to   write   beyond   the   externally  defined   boundaries
of   an   indexed   or   relative  file     (out   of   space   on   the     medium).     Or,   a
sequential     WRITE   was   attempted   for   a   relative   file  and   the   number   of
significant   digits   in  the   relative   record   number     is     larger  than  the
size  of  the  relative   key  data   item  described     for     the     file.     In  the
first   case,      the   user   may     release     space     by     executing     DELETE   FILE
statements.    Space   must   be   available   before   any  WRITE   for   the   file   can
be   successf`jlly  executed.    (Relative,   Indexed)

25     A   START   or      random  P`EAD   statement   is   attempted   on   an     optional      input
file   that   is   not  present.   (F}elative,   Indexed)

Perqanent  Error  Condition  With  Unsuccessful  Coifipletion

30     A       permanent     error   exists   and   no   further     information     is  available
concerning       the     inpiit-output     operation.     1f  the  file   control   entry
for   the  file   specifies     ASslf,N     T0     data-name,     stays   in  eff ect   until
the  file   is   successfully  opened.   Otherwise,   if  it   specifies  ASSIGN  T0
literal,   stay  in  effect  for  the   rest  of  the   run   unit.   (A11)

34    Attempt     to     write     beyond     the     externally  defined     boundaries     of   a
sequential   file   (out   of  space     for     a     magnetic   tape  file).     Stays   in
effect   until   the  file   is   closed.   (Sequential)

35     An   OPEN   with   the   lNPUT,    1-0   or   EXTEND   phrase   was   attempted      on   a   non-
optional   file   that   is  not  present.     Stays  in  effect  until   the  file   is
successfully   opened.    (A11)

37     An  OPEN   statement     was  attempted   on   a   file     that   is   required   to  be     a
mass     storage  file     but   is  not  a   mass   storage  file.     Stays   in     eff ect
until   the  file   is     successfully  opened.    (A11)

38     An   OPEN   was   attempted   on   a   file   previously   closed  with   lock.   Stays   in
effect  for   the  rest   of  the  execution  of  this   run-unit.   (All)

39     The   OPEN   statement   is     unsuccessful        because     a     conflict     has     been
detected     between     the     fixed     file    attributes    and    the    attributes
specified  for  that  file   in  the  program.   1f  the  f ile  control   entry  for
specifies  ASSIGN  T0  data-name,   stays   in     effect     until     the     file     is
successfully     opened.      Otherwise,      if   it   specifies  ASSIGN  T0   1iteral,
stays   in   effect   for   the  rest   of  the   run   unit.   (A11)

Logic  Error  Condition  With  Unsuccessful  Copletion

41      An   OPEN   was   attempted   for   a   file   in   the   open   mode.    (All)
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42     A   CLOSE   ',.ia=`   `itt.emr]ted   for   a   file   not   in   the   open   mode.    (All)

43     1n   sequent.ial     acc®ss  moc!e,     the   last   input-outpirt   statement  executed
for   the   associated   file   prior   to   the   attempted   DELETE     or   REWRITE   was
not   a   successfully   executed   READ.    (All)

46     A   sequential     READ   was     attempted   on   a   file   open   in   the     lNPUT   or   1-0
mocb   and   no   valid   next   record   has   been   established   because:

-The   preceding   START   was   unsuccessful   (Relative,1ndexed),   or

-The   preceding     READ   `t.ias   unsuccessful,      but   did   not     cause   an   at   end
conclition.    (A11)

47     A   F`lE^D   or   STAP.T   was     attempted   on   a   file   not   open   in   the   INPUT   or   1-0
mode.     (A11)

48     A   WRITE   was   attempted   on   a   file   not   open   in   the   1-0,   OUTPUT   or   EXTEND
mode.    (All)

49     A   DELETE   or   REWRITE   was   attempted   on   a   file   not   open   in   the   1-0   mode.
(Relative,   lndexed)

MOS  File  System  Nonpermanent  Condition  With  Unsuccessful  Coiipletion

90     A   DELETE   FILE   was     attempted   on     a   file     which     is   not   closed,      logic
error.    (All)

91      A  l.'lRITE   was   attempted   for   a   f ile   open   in   the   1-0  mode   with   sequential
access.    (Relative,    lndexed)

92     A   DELETE,    REWRITE   or   WRITE   was   attempted   on   a   record   which   is   locked.
(Relative,   Indexed)

93     A   LOCK   or      UNLOCK   was     attempted   on   a   file     which   is   not   open,      logic
error.    (Relative,1ndexed)

94     Attempt  to   I_OCK  a   record   which   is   already   locked.    (Relative,    Indexed)

95     A   DELETE   FILE   was   attempted   on   a   file   which   is   not   removable,   that   is
a  printer.    (Sequential)

96     A  WRITE   wcis   attempted   for   a   device   not   ready   (system  and  work   station
printers  only).   Note  that  before  this   condition  occurs,   a  message     is
displayed   followed   by  a   wait   of  two  minutes   during  which     the     device
can  be   made   available.    (Sequential)

97     An   attempt   was   made   to   exceed   the   maximum   number   of   records   LOCKed   at
one   time.    (Relative,    Indexed)

98     A   DEl_ETE   FILE   was   attempted   on   a   file   which   does   not   exist.    (All)

99     Attempt     to     LOCK     or     UNLOCK  a   nonexistent   record   using   an   alternate
key.    (Relative,    Indexed)
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9A   A   WRITE   statement   was     attempted   for   a   complete   f ile     and   there   is   no
more   disk   space   available.     The   user   may     release   space     by  executing
DELETE   FILE   statements.      Space   must   be   available   before   any   WRITE   for
the  file   can  be  successfully  executed.    (Sequential)

98    The   execution   of  an   input-output  statement     for     a     f ile     resident  on
another  "chine   is   unsuccessful   due     to     the     line     or     machine  being
dc,wn.    (All)

9C     The     execution     of     a     LOCK     or     UNLOCK     statement   is   attempted   on   an
optional   input  file  that   is  not  present.   (Relative,   Indexed)

MOS  File  System  Permanent  Condition  With  Unsuccessful  Completion

A0     Invalicl   path   name   (OPEN,   DELETE   FILE   statements).    1f  the   file   control
entry     for     the     file     specifies  ASSIGN  T0  data-name,   stays   in  effect
until   the  file   successfully  openec!.   Otherwise,   if   it  specifies  ASS16N
T01iteral   stays   in   effect  for   the   rest   of  the   run   unit.   (A11)

AI      An   OPEN   was   attempted   on   a   file   which   is   locked   or   an     OPEN   with   LOCK
was   attempted   on   a   file   which   is  already     opened   by  another     process.
Stay`c,   in  effect     until   the     file   is   successfully     opened.      (Relative,
lnde xec! )

A2     An     OPEN   was   attempted      for   a   file   on   a     device     which   is   not     ready.
Sta\/s   in  effect   until   the     file     is    successfully    opened.     Note  that
before   this   condition   occurs,   a  message   is   displayed     followed     by     a
wait   of  two  minutes   during  which   the     device     can     be   made  available.
(All)

A3     An     OPEN   with   the   lr\lpuT   phrase   was   attempted   for   a     device   which     may
not  be  open   for   inpitt.   Stays   in  effect   until   the  file   is  successfully
opened.    (Sequential)

A4     An  OPEN  with  the   1-0  phrase   was     attempted   for   a  text-file.     Stays   in
effect   until   the  file   is   successfully  opened.   (Sequential)

A5     An     OPEN   was   attempted   which     would   result   in   too  many   files   open     at
one  time.   Stays   in   effect   until   the  file   is  successfully  opened.(All)

A6     111egal   path-name     detected   during   the   execution   of   an   OPEN   or   DELETE
FILE.   The   dynamic   specification     of   the     path-name     f rom     the     ASSIGN
clause   does   not   obey  the  syntax  rules   of  a   legal   path-name.     Stays   in
effect   until   the  file   is   successfully  opened.   (All)
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A7     The   execution   of   an   OPEN   statement   causes   the   creation   of  a   file   when
there   is   not   enough   space   available   on   the   iTiedium      (disk).      The     user
must   change   to   a   different   medium;    release   space   by     executing   DELETE
FILE  statements   for   unnecessary  files;   or     if     the     file     description
entry   for   the   file   specifies     the     data-name     form     of     the     VALUE   0F
FILE-SIZE  phrase,   by   reducing  the   value   in   the   indentifier   referenced
bydata-name   .     Stays     in     effect     until     the     file     is     successfully
opened.    (All)

AS     Security  violation.     Stays     in     effect  until   the  file   is  successfully
opened.    (Al1)

A9     The  execution  of   an   OPEN   statement     for   a   f ile     resident     on     another
machine   is   unsuccessful   due   to   the   line   or   machine     being   down.Stays
in  effect   until   the  file   is   successfully  opened.   (All)

AA    The  execution   of   an   input-output   statement   for     a     file     resident     on
another  nuchine   is   unsuccessful   due   to   an     invalid     file       connector.
This   occurs     because        the     line     or   remote   machine   which  was   down   as
become       available.     Stays         in       effect         until         the       file       is
successfiilly  opened.    (All)
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D.       ANALYTICAL    INDEX

Since  all   statement  and  clause  pages  are   individually  numbered   using     the
names     of     the     statements/clauses,      items   referenced  on   those   pages   have
been  given  page   numbers   in  the   following   format   in  the   index:

"chapter  number"-"name"

although  the  chapter   number   does   not  appear   on   the  pages   in   the     body     of
the   text.   For   example,   5-ACCEPT   refers   to   the  ACCEPT   stateinent   in  chapter
5.     Where  the  statement/clause   description   runs   to  several   pages,   indivi-
dual   page   numbers  within  the   description   have  been   included.   For  example,
4-PICTURE-3   refers   to   the   third  page   of   the  PICTURE   clause   in   chapter   4.

4004290    H                 C0B0L    LANGUAGE    REFERENCE    MANUAL D-1



"A"   PICTURE   symbol,    4-PICTURE-3

Abbreviated   combined   relation
conditions,   5-11

ACCEPT   statement,    5-ACCEPT
lmperative   statement,   2-47
Mnemonic-name,    2-4
Screen   Handling,    6-ACCEPT
SPECIAL-NAMES   paragraph,    3-10

ACCESS    MODE    clause,    3-ACCESS    MODE

Access   modes,   2-26
ADD   statement,    5-ADD

Coriiposite   of   operands,   5-16
COMPUTE    statement,    5-COMPUTE
Conditional   Statement,   2-46
CORRESPONDING     (CORR),     5-ADD

Data   conversion,   5-16
Decimal   alignment,    5-16
Imperative   statement,   2-47
Maximum   operand   size,    5-16
Multiple   results,   5-17

ADVANCING   phrase,    5-WRITE
AFTER   phrase

INSPECT   statement,    5-1NSPECT
PERFORM   statement,    5-PERFORM
WRITE   statement,    5-WRITE

Al
Al

ebraic   sign,   4-5
gnment   of  data,   4-5
ACCEPT   statement,    5-ACCEPT
MOVE   statement,    5-MOVE

ALL

INSPECT   statement,    5-1NSPECT
SEARCH   statement,    5-SEARCH
USE   FOR   DEBUGGING   statement,

10-USE    FOR    DEBUGGING
ALL   literal,   2-9

DISPLAY   statement,    5-DISPLAY
INSPECT   statement,    5-1NSPECT
STOP   statement,   5-STOP
STRING   statement,    5-STRING
UNSTRING   statement,    5-UNSTRING

ALL    PROCEDURES   phrase,    10-USE    FOR
DEBUGGING

ALL    REFERENCES   0F    phrase,    10-USE
FOR    DEBUGGING

Alphabet-name,   2-3
CODE-SET   clause,    4-CODE-SET
MERGE   statement,    9-MERGE
SORT   statement,    9-SORT

Alphabet-name   clause,   3-10
Alphabetic   category,   4-4,

4-PICTURE-1,    5-MOVE
Alphabetic   class,   4-4

D-2

Alphanumeric   character,   4-4
Alphanumeric   edited   category,

4-PICTURE-2,    5-MOVE
ALS0   phrase,   3-10
ALTERNATE    RECORD    KEY   clause

3-ALTERNATE    RECORD    KEY

AND

Abbreviated   combined   relation
condition,    5-11
Coiiibined   condition,   5-10
Precedence,    5-12
Negated   combined   condition,   5-10

Arithmetic   expression,   5-3
COMPUTE   statement,    5-COMPUTE
Relation   condition,   5-5
Sign   condition,   5-9

Arithmetic   operator,   5-3,   8-2
Arithmetic   statements,   5-3
ASCENDING   KEY   phrase

MERGE   statement,    9-MERGE
0CCURS    clause,    4-OCCURS
SORT   statement,    9-SORT

ASSIGN   clause,    3-ASSIGN
Sort-Merge,   9-3

Asterisk   (*)   comment   line,   2-54
Asterisk    (*)    PICTURE   symbol,

4-P ICTURE-4
AT   END   condition,    2-31

READ   statement,    5-READ
RETURN   statement,    9-RETURN
1-0  status,   2-32
USE   statement,    5-USE

AT   END   phrase
READ   statement,    5-READ
RETURN    statement,    9-RETURN   `
SEARCH   statement,    5-SEARCH
USE   statement,    5-USE

AUTHOR   paragraph,    3-2
AUT0   clause,    6-AUTO

"8"   PICTURE   symbol,    4-PICTURE-3

BEFORE   phrase
lNSPECT   statement,    5-1NSPECT
WRITE   statement,    5-WRITE

BELL   clause,    6-BELL
Binary  arithmetic   operators,   5-3
BLANK   clause,    6-BLANK
BLANK   WHEN   ZER0    clause,    4-BLANK

WHEN    ZER0

PICTURE   clause,    4-PICTURE
VALUE   clause,    4-VALUE

BLINK   c]ause,    6-BLINK
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BLOCK   CONTAINS    clause,    4-BLOCK
CONTAINS

Report   Writer,   11-10
Body  group  presentation

riues,11-36
B0X   clause,   6-B0X
Braces,1-6
Brackets,   1-6
BY

COPY   statement,    2-COPY
DIVIDE   statement,    5-DIVIDE
INSPECT   statement,    5-1NSPECT
MULTIPLY   statement,    5-MULTIPLY
PERFORM   statement,    5-PERFORM

CALL   statement,   7-CALL
CANCEL   statement,    7-CANCEL

#::::i::c:f:::m::!;'2;:75
Procedure  Division   header,   2-44

Called   program,   7-1
Calling  program,   7-8
CANCEL   statement,    7-CANCEL

CALL   statement,   7-CALL
CLOSE   statement,    5-CLOSE
EXIT   PR06RAM   statement,   7-EXIT

PROGRAM

lmperative  statement,   2-47
Category   of   data,   4-PICTURE-1

Editing,   4-PICTURE-4
MOVE   statement,    5-MOVE
Nonnumeric   literal,   2-7
Numeric   literal,   2-8
PICTURE   clause,   4-PICTURE
VALUE   clause,    4-VALUE

::t:8::yc8{T#:88#:6)2-48
CH    (See    CONTROL    HEADING)
Character,   2-1

Alphabetic,   8-1
Alphanumeric,   8-1
Editing,   8-7
Numeric,   8-14
Punctuation,   8-17
Relation,   8-18
Special,   8-22

Character   representation,   4-4
Character   set,   8-3
Character-string,   2-2
CHARACTERS

OBJECT-COMPUTER   paragraph,    3-8
BLOCK   CONTAINS    clause,    4-BLOCK

CONTAINS

RECORD   CONTAINS    clause,
4-RECORD    CONTAINS

Class   condition,   5-7

Class  of  data,   4-4
1ncompatible,   5-17

Clause,   2-1,   2-56
CLOSE   statement,    5-CLOSE

AT   END   condition,    2-31
Imperative   statement,   2-47
1-0   status,   2-31
0PEN   statement,    5-OPEN
READ   statement,    5-READ
Report   Writer,    11-CLOSE
TERMINATE   statement,    11-TERMINATE
USE   FOR   DEBUGGING   statement,    10-USE

FOR    DEBUGGING

COB0L   character   set,   2-1,   8-3
C0B0L   word,   2-3
CODE    clause,    11-CODE
CODE-SET   clause,    4-CODE-SET

Report   Writer,   11-10
COLLATING   SEQUENCE   clause,    3-8
COLLATING   SEQUENCE    phrase

MERGE   statement,    9-MERGE
SORT   statement,   9-SORT

COLUMN    clause,    6-COLUMN
COLUMN    NUMBER    clause,    11-COLUMN    NUMBER

Combined   condition,   5-10
Comma

DECIMAL-P0INT    IS   COMMA   clause,    3-10
1dentifier,   2-18
1ndices,   2-22
1nterchangeable  with   semicolon,1-7
Library  text-word,   2-COPY
PICTURE   symbol,   4-PICTURE-3
Separator,   2-1
Subscripts,   2-18

Comment-entry,   2-11
DATE-COMPILED   paragraph,   3-4

Comment   line,   2-54
Debugging   line,   10-12
Library   text,   2-COPY
WITH   DEBUGGING   MODE    clause,    10-WITH

DEBUGGING   MODE

cor.ip,    4-USAGE
COMpl    to   3,    4-USAGE
Compiler   directing   sentence,   2-47
Compiler   directing   statement,   2-46
Complex   condition,   5-9
COMPUTAT10NAL    (COMP)  ,    4-USAGE
COMPUTATI0NALl    to   3,    4-USAGE
COMPUTE    statement,    5-COMPUTE

Composite   of   operands,   5-16
Conditional   statement,   2-46
Data   conversion,   5-16
Decimal   alignment,   5-16
1mperative   statement,   2-47
Maxiinum   operand   size,    5-16
Multiple   results,   5-17
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Computer   name,    3-7,   A-4
Condition

Abbreviated   combined   relation
condition,   5-11

Class   condition,   5-7
Combined   condition,    5-10
Coniplex   condition,   5-9
Condition-naiTie   condition,    5-8
Evaluation   rules,   5-12
1F   statement,   5-IF
Negated   combined   condition,   5-10
Negated   simple   condition,   5-10
PERFORM   UNTIL    statement,

5-PERFORM

Relation   condition,   5-5
Sign   condition,   5-9
Simple   condition,   5-5
SIZE   ERROR   condition,    5-14
Switch-status  condition,   5-9

Condition-name,   2-19
1ndexed,   2-22
Level-number,   4-3
Qualified,   2-14
REDEFINES   clause,    4-REDEFINES

SPECIAL-NAMES   paragraph,    3-10
Subscripted,   2-17
VALUE   clause,    4-VALUE,    6-VALUE

Condition-name   condition,   5-8
Condition-name   data   description

entry,   4-30,   4-VALUE
Conditional   expression,   5-5
Conditional   sentence,   2-46
Conditional   statement,   2-46
Conditional   variable,   5-8
Configuration   Section,   3-6
Continuation   line,   2-54
Continuation  of   lines.,   2-54

Comment-entries,   2-11
Comment   lines,   2-52
Debugging   lines,   10-12
Library  pseudo-text,   2-55

Continued   line,   2-54
CONTROL    clause,    11-CONTROL
Control   break

CONTROL    clause,    11-CONTROL
GENERATE    statement,11-GENERATE
GROUP    INDICATE    clause,    11-GROUP

INDICATE

TYPE   clause,11-TYPE
CONTROL    F00TING

Body  group   presentation
rules,   11-36

Presentation   rules   table,   11-28
CONTROL    HEADING

Body  group   presentation
rules,    11-31

D-4

Presentation   rules  table,11-28
COPY   stateriient,    2-COPY

Compiler   directing   statement,   2-46
CORR

CORRESPONDING    (CORR)    phrase,    5-15
ADD   statement,    5-ADD
MOVE   statement,    5-MOVE
SIZE   ERROR   phrase,    5-14
SUBTRACT   statement,    5-SUBTRACT

CR   PICTURE   symbol,    4-PICTURE-4
Crossfooting,11-SUM,11-TIME
Currency   PICTURE   symbol,    4-PICTURE-4
Currency   sign,   3-11,   4-PICTURE-4
CURRENCY   SIGN   clause,    3-11,    4-PICTURE-4
Currency   symbol,   4-PICTURE-4
Current   record   pointer

DELETE   statement,    5-DELETE
0PEN   statement,    5-OPEN
READ   statement,    5-READ
REWRITE   statement,    5-REWRITE
START   statement,    5-START
WRITE   statement,    5-WRITE

Data   description   entry,   4-30
Linkage   Section,   4-27,   7-15
Working-Storage   Section,   4-26

Data   Division,   2-42,   4-1
1nter-Program   Communication,   7-15
Reference   format,   2-56
Report   Writer,11-9
Screen   Handling,   6-1
Sort-Merge,   9-7

Data-name,    4-DATA-NAME    or   FILLER,
11 -DATA-NAME

ldentifier,   2-18
1ndexed,   2-22
Qualified,   2-14
Subscripted,   2-18

DATA-NAME    clause,11-DATA-NAME
DATA    RECORDS    clause,    4-DATA    RECORDS

Sort-l.`1erge,   9-8
DATE,    5-ACCEPT

DATE-COMPILED   paragraph,    3-4
DATE-WRITTEN   paragraph,    3-2
DAY,    5-ACCEPT

:E  ::::U8:T:#01i   4-PICTURE_4
DEBUG-CONTENTS,     10-USE    FOR    DEBUGGING

DEBUG-ITEM,     10-USE    FOR    DEBUGGING

DEBUG-LINE,10-USE    FOR    DEBUGGING

DEBUG-NAME,10-USE    FOR    DEBUGGING
DEBUG-SUB-1,10-USE    FOR    DEBUGGING

DEBUG-SUB-2,10-USE    FOR    DEBUGGING
DEBUG-SUB-3,    10-USE    FOR    DEBUGGING
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DEBUGGING   MODE    clause,    10-WITH
DEBUG61NG    MODE

Compile   time   switch,   10-2
Debugging   lines,10-12

Debugging  section,   10-4
Decimal   point

Actual,   4-PICTURE-7
Alignment,   4-5
Assumed,   4-PICTURE-3

DECIMAL   P01NT    IS   COMMA   clause,    3-10
Declarative-sentence,   2-44
Declaratives,   2-44

Reference   format,   2-45
Segmentation,   8-1
USE   BEFORE   REPORTING   stmnt,

11-USE    BEFORE    REPORTING
USE   FOR   DEBUGGING   statement,

10-USE    FOR    DEBUGGING

.USE   statement,   7-USE
Definitions,   8-1
DELETE   statement,    5-DELETE

0PEN   mode,    2-27,   5-OPEN
USE   FOR   DEBUGGING   statement,

10-USE    FOR    DEBUGGING
Delimiters

Character-string,   2-2
Pseudo-text,   2-1

DEPENDING   phrase
60  T0   statement,   5-G0  T0
0CCURS   clause,    4-OCCURS

DESCENDIN6   KEY   phrase
MER6E   statement,   9-MERGE
0CCURS   clause,    4-OCCURS
SORT   statement,   9-SORT

DETAIL    (DE),11-TYPE

DISPLAY   in   USAGE   clause,   4-USAGE
DISPLAY   statement,    5-DISPLAY

Figurative  constant,   2-8
Imperative  statement,   2-45
Mnemonic-name,   2-4
Screen   Handling,   6-DISPLAY
SPECIAL-NAMES   paragraph,    3-10

DIVIDE   statement,    5-DIVIDE
Composite   of  operands,   5-16
COMPUTE   statement,    5-COMPUTE
Conditional   statement,   2-46
Data   conversion,   5-16
Decimal   alignment,   5-16
Imperative  statement,   2-47
Maximum   operand   size,   5-16
Multiple   results,   5-17
SIZE   ERROR   phrase,    5-14

Division   Formats,   2-39
Division   header,   2-55

DOWN    BY,    5-SET

DUPLICATES   phrase,    3-21

Editing  characters,   8-7
Editing   rules,   4-PICTURE-4
Editing  sign,   4-5
Elementary   item,   4-3

Noncontiguous,   4-26
Elements,1-5
E11ipsis,   1-6
ELSE   clause,   5-lF
END   DECLARATIVES,    2-44,    5-1
END-OF-PAGE   phrase,    5-WRITE
Entry,   8-8
Environment  Division,   2-40,   3-5

Debug,   10-2
Report  Writer,   11-5
Segmentation,   8-3
Sort-Merge,   9-3

EQUAL   T0   relation,    5-5
EOP   phrase,   5-WRITE
Execution,   2-44
EXIT   statement,   5-EXIT

lmperative   statement,   2-47
EXIT   PROGRAM   statement,    7-EXIT   PROGRAM

CALL   statement,   7-CALL
CANCEL   statement,    7-CANCEL

Explicit'   2-50
Exponentiation,   5-3

FD   level   indicator,   2-56,   4-9,   7-17
Report  Writer,   11-14

Figurative  constant,   2-9
DISPLAY   statement,   5-DISPLAY
INSPECT   statement,    5-lNSPECT
STOP   statement,   5-STOP
STRING   statement,    5-STRING
UNSTRING   statement,    5-UNSTRING
VALUE   clause,    4-VALUE,    6-VALUE
VALUE   0F   clause,    4-VALUE   0F

File  control   entry,   3-15
Sort-Merge,   9-3

FILE-CONTROL   paragraph,    3-14
Sort-Merge,   9-3

F±LeR8;:::±Ä:i::r:n#io"

File-name,   2-3
File  Section,   4-7

Report  Writer,11-9
Sort-Merge,   9-7

FILE   STATUS   clause,    3-FILE    STATUS
FILE   STATUS   data    item,    3-FILE   STATUS
FILLER,    4-DATA-NAME    or   FILLER
FILLER   clause,    6-SCREEN-NAME   or   FILLER
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FINAL
CONTROL    clause,    11-CONTROL

SUM   clause,11-SUM
TYPE   clause,11-TYPE

FIRST,    5-1NSPECT
FIRST    DETAIL,11-PAGE

Floating   insertion  editing,
4-PICTURE-6

F00TING,11-PAGE,11-TYPE

FOR,    5-INSPECT
Format   punctuation,   1-7
FROM   phrase

ACCEPT   statement,    5-ACCEPT
PERFORM   VARYING   statement,

5-PERFORM

RELEASE   statement,    9-RELEASE
SUBTRACT   statement,    5-SUBTRACT
WRITE   statement,    5-WRITE

FULL   clause,    6-FULL

General   format,1-5
General   rules,   1-8
GENERATE   statement,11-GENERATE

CONTROL    clause,    11-CONTROL

HEADING,11-PAGE,11-TYPE

HEBREW   clause,    6-HEBREW
HIGH-VALUE/HIGH-VALUES,    2-9
HIGHLIGHT   clause,    6-HIGHLIGHT

1dentification   Division,   2-39,   3-1
1dentifier,   2-18
IF   stateriient,   5-1F

Conditional   statement,   2-46
Imperative   statement,   2-47

Imperative   sentence,   2-47
1riiperative   statement,   2-47
Implementation   of  the   standard,1-3
1mplementor-name

Alphabet-name   clause,   3-10
ASSIGN   clause,    3-ASSIGN
SPECIAL-NAMES   paragraph,    3-10
VALUE   0F    clause,    4-VALUE   0F

lmplicit'   2-50
Implied   relational   operator,   5-11
1mplied   subject,   5-11
1N   qualifier,   2-15
Incompatible   data,   5-17
1ndentation,   2-56

Data-name,   4-DATA-NAME   or   FILLER      lndex,    2-22
Imperative   statement,   2-47
SUM   clause,    11-SUM
TERMINATE    statement,11-TERMINATE

Generic   terms,1-5
GIVING   phrase

ADD   statement,    5-ADD
DIVIDE   statement,    5-DIVIDE
MERGE   statement,    9-MERGE
MULTIPLY   statement,    5-MULTIPLY
SORT   statement,   9-SORT
SUBTRACT   statement,    5-SUBTRACT

Glossary   of   C0B0L   terms,   Appendix   8
G0   T0   statement,   5-G0   T0

1mperative   statement,   2-45
MERGE   statement,    9-MERGE
PERFORM   statement,    5-PERFORM
SEARCH   statement,    5-SEARCH
Segmentation,   8-1
SORT   statement,    9-SORT
USE   FOR    DEBUGGING   statement,

10-USE    FOR    DEBUGGING

GREATER   THAN    relation,    5-5
Group,   4-3
GROUP    INDICATE    clause,11-GROUP

INDICATE

VALUE    clause,    11-VALUE

D-6

1ndex   data   item,    2-22
Condition-name,   2-19
CONTROL    clause,    11-CONTROL
lnitial   value,   4-2
MOVE   statement,    5-MOVE

lndex-name,   2-3
0CCURS   clause,    4-OCCURS
PERFORM   statement,    5-PERFORM
Relation   condition,   5-5         .
SEARCH   statement,    5-SEARCH
SET   statement,   5-SET

lndexed   file,   2-25
Indexing,   2-22

Condition-name,   2-19
Conditional   variable,   5-8
CONTROL    clause,    11-CONTROL

DEBUG-NAME,10-USE    FOR    DEBUGGING

MOVE   statement,    5-MOVE
0CCURS    clause,    4-OCCURS

Qualification,   2-14
RETURN    statement,    9-RETURN
Subscripting,   2-17

Indicator  area
COPY   statement,    2-COPY
Debugging   line,    10-12
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INITIATE   statement,   11-1NITIATE
6ENERATE   statement,    11-GENERATE

#ERr:t:::m::::e::35EN2-47
SIMl   clause,11-SUM
TERMINATE    statement,    11-TERMINATE
USE   BEFORE   REPORTING   statement,

11-USE    BEFORE    REPORTING

lnput-Output   Section,   3-14
Sort-Merge,   9-3

INPUT   PROCEDURE   phrase,    9-15
1NSPECT   statement,    5-1NSPECT

lmperative  statement,   2-47
1NSTALLATI0N   paragraph,    3-2
1nteger,   8-11
1NT0

DIVIDE   statement,   5-DIVIDE
READ   statement,    5-READ
RETURN   statement,    9-RETURN
STRING   statement,    5-STRING

INVALID   KEY   condition,    2-30
DELETE   statement,    5-DELETE
READ   statement,    5-READ
REWRITE   statement,    5-REWRITE
START   statement,   5-START
WRITE   statement,    5-WRITE

1-0   CONTROL   paragraph,    3-14,   3-28
Sort-Merge,   9-1

1-0   Status   values,   Appendix  C

JUST
JUSTIFIED    (JUST)    clause,    4-JUSTIFIED

Condition-name,   2-19
Figurative  constant,   2-9
Screen   Handling,   6-JUSTIFIED
Standard  alignment,   4-5
USAGE    IS    INDEX   clause,    4-USAGE
VALUE   clause,    4-VALUE

KEY   data-names
MERGE   statement,    9-MERGE
SORT   statement,   9-SORT

KEY   phrase
OCCURS    clause,    4-OCCURS
READ   statement,    5-READ
SEARCH   statement,    5-SEARCH
START   statement,    5-START

Key   word,   2-5

LABEL    RECORDS    clause,    4-LABEL
Report   Writer,   11-10

LAST    DETAIL,11-PAGE
LEADING

LEFT,    4-SYNCHRONIZED

LESS   THAN   relation,    5-5
Level   indicator,   2-56
Level-number,    1-5,   2-13

Data   description  entry,   4-3
Qualifier,   2-14
Reference   format,   2-53
Report  group   description

entry,    ll-LEVEL   NUMBER
Screen   Handling,    6-LEVEL   NUMBER

Library  facility,   2-33
LINA6E   clause,    4-LINAGE
LINAGE-COUNTER,    2-28
LINE-COUNTER,    11-16

Final   setting   rules,   11-33,   11-35
Special   register,   2-28
Subscripting,   2-17

LINE   clause,   6-LINE
LINE    NUMBER    clause,    11-LINE   NUMBER

Notation,   11-29
Sequence   substitution,   11-30

Linkage   Section,   4-27,   7-15
VALUE   clause,    4-VALUE

Literal
CURRENCY   SIGN   clause,    3-10
STOP   statement,   5-STOP

Logical   operator,   5-10
LOW-VALUE/LOW-VALUES,    2-9

MEMORY   SIZE   clause,    3-5
MERGE   statement,    9-MERGE

lmperative   statement,   2-47
0PEN   statement,   5-OPEN
Segiiientation,   8-1
USE   FOR   DEBUGGING   statement,    10-USE

FOR    DEBUGGING
Minus(-)    PICTURE   symbol,   4-PICTURE-4
Mnemonic-name,    2-4

ACCEPT   statement,    5-ACCEPT
DISPLAY   statement,    5-DISPLAY
SPECIAL-NAMES   paragraph,    3-10
WRITE   statement,   5-WRITE

MOVE   statement,    5-MOVE
CORRESPONDING    (CORR),    5-14

Imperative   statement,   2~47
1ndex   data   item,   4-USAGE
0verlapping   operands,   5-16

MULTIPLE   FILE   c]ause,    3-28
Multiple   results   in  arithmetics,   5-17

RECORDS   MULTIPLY   statement,    5-MULTIPLY
Coinposite   of   operands,    5-16
COMPUTE   statement,    5~C0l`lpuTE
Conditional   statement,   2-46

1NSPECT   statement,    5-INSPECT
SIGN   clause,    4-SIGN

Data   conversion,   5-16
1mperative   stateiiient,   2-47
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l.'1aximum   operand   size,    5-16
Multiple   results,   5-17
SIZE   ERROR   phrase,    5-14

NATIVE   phrase,    3-10
Native   character   set,   8-13
Native   collating   sequence,   8-13
Negated   condition,   5-10
NEXT   phrase,    5-READ
NEXT   GROUP    clause,    11-NEXT    GROUP

Body  group   presentation
rules,11-36

PAGE   F00TING   presentation
rules,    11-41

REPORT    HEADING   group

presentation   rules,   11-31
Saved   next  group   integer,   11-30

rJEXT   PAGE    phrase,11-NEXT   PAGE

L"E   NUMBER   clause,    11-LINE
NUMBER

NEXT   GROUP    clause,    11-NEXT   GROUP
NEXT    SENTENCE    phrase

lF   stateri`ent,   5-IF
SEARCH   statement,    5-SEARCH

Noncontiguous   elementary   item,   4-26
Level-number   "77",   4-3

Nonnumeric   comparison,   5-6
Nonnumeric   literal,   2-7

Continuation,   2-54
NOT

Logical   operator,   5-9
Relational   operator,   5-5

Notation   rules,1-5
Numeric   category,   4-PICTURE-1
Numeric   character,   8-14
Numeric   class,   5-7
Numeric   coriiparison,   5-6
Numeric   edited   category,   4-PICTURE-2
Numeric   literal,   2-8

OBJECT-COMPUTER   paragraph,    3-8
0ccurrence   number,    2-21,   4-OCCURS
0CCURS   clause,    4-OCCURS

CORRESP0iJDING   PHRASE,    5-14

MOVE   statement,    5-MOVE
REDEFINES   clause,    4-REDEFINES
RENAMES   clause,    4-RENMIES
SEARCH   statement,    5-SEARCH
SYNCHRONIZED    clause,

4-SYNCHRONIZED

USE   FOR   DEBUGGING   statement,
10-USE    FOR    DEBUGGING

VALUE   clause,    4-VALUE

D-8

OF   qualifier,   2-15
0FF   STATUS   phrase,    3-10
0N   SIZE   ERROR   phrase,    5-14
0N   STATUS   phrase,    3-10
0PEN   stateriient,    5-OPEN

CLOSE   statement,    5-CLOSE
lmperative   statement,   2-47
1NITIATE   statement,    11-INITIATE
1-0  status,   2-32
LINAGE   clause,    4-LINAGE
READ   statement,    5-READ
REPORT    clause,    11-REPORT
Report   Writer,11-OPEN
REWRITE    statement,    5-REWRITE
START   statement,    5-START
USE    FOR   DEBUGGING   statement,

10-USE    FOR    DEBUGGING

WRITE   statement,    5-WRITE
0perands,   5-6
0perational   sign,   4-5
0perator

Arithmetic,   5-3
Logical,   5-9
Relational,   5-5

0PT10NAL   phrase
CLOSE   statement,    5-CLOSE
READ   stateriient,    5-READ

0ptional   word,   2-6
0R   phrase,    5-UNSTRING
0R

Logical   operator,   5-10
Abbreviated   combined   relation
condition,    5-11

Hierarchy,   5-12
0RGANIZAT10N   IS   clause,    3-ORGANIZAT10N
0UTPUT    PROCEDURE   phrase,    9-MERGE
OVERFLOW   phrase

CALL   statement,    7-CALL
STRING   statement,    5-STRING
UNSTRING   statement,    5-UNSTRING

0verlapping   operands,   5-16
0verlays,   8-1

"P"   PICTURE   symbol,    4-PICTURE-3

PAGE

WRITE   statement,    5-WRITE
PAGE   clause,11-PAGE
PAGE-COUNTER ,

special
Subscrip

PAGE    F00TING
PAGE    F00TING
PAGE    HEADING

'    11-3
2-17

ntation   rules,11-41

PAGE   HEADING   group   presentation
rules,   11-34
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Paragraph,   2-54
Paragraph   header,   2-55
para8::E:=::ä:,2:T:5

Parentheses,   5-3
Condition,   5-10
1ndices,   2-22
PICTURE   clause,   4-PICTURE-2
Separators,   2-1
Subscripts,   2-17,   2-21

PERFORM   statement,    5-PERFORM
lmperative  statement,   2-47
USE   FOR   DEBUGGING   statement,

10-USE    FOR    DEBUG61NG

USE   statement,   7-USE
Period

Separator,   2-1
Period   (.)   PICTURE   symböl,   4-PICTURE-4
PF    (See   PAGE   F00TING)
PH    (See   PAGE   HEADING)
Phrase.,   1-5
PIC   clause,   4-PICTURE
PICTURE   character-string,   2-11
PICTURE    (PIC)    clause,   4-PICTURE

BLANK   WHEN   ZER0   clause,    4-BLANK

WHEN    ZER0
COMPUTAT10NAL   clause,    4-USAGE
CURRENCY   SIGN   clause,    3-10

PROGRAM   COLLATING   SEQUENCE    clause,    3-8
Pseudo-text  delimiters,   2-55
Punctuation  characters,   8-17

Forriiat   punctuation,   1-7
Separators,   2-1

Qualification,   2-14
CONTROL    clause,    11-CONTROL
COPY   stateri`ent,    2-COPY
CORRESPONDING   phrase,    5-15
DEBUG-NAl`1E,    10-USE    FOR    DEBUGGING
LINE-COUNTER,11-4
Linkage   Section,   4-27,   7-15
MERGE   statement,    9-MERGE
0CCURS   Clause,    4-OCCURS
PAGE-COUNTER,    11-3

READ   statement,    5-READ
RELEASE   statement,   9-RELEASE
RENAMES   clause,    4-RENAMES
REWRITE   statement,   5-REWRITE
SORT   stateriient,   9-SORT
START   statement,   5-START
VALUE   0F   clause,    4-VALUE   0F
Working-Storage  Section,   4-26
WRITE   statement,    5-WRITE

Quotation  mark   separator,   2-1
QUOTE/QUOTES,    2-9

DECIMAL   P0INT   IS   COMMA   clse,    3-10   RD   entry,    4-29,    11-13
Linkage   Section,   4-27,   7-15
Screen   Section,   6-PICTURE
SYNCHRONIZED   clause,

4-SYNCHRONIZED

USAGE    IS    INDEX   clause,    4-USAGE
Working-Storage  Section,   4-26

Plus   (+)   PICTURE   symbol,   4-PICTURE-4
P0lNTER   phrase

STRING   statement,   5-STRING
UNSTRING   statement,    5-UNSTRING

Precedence   rules   for   PICTURE
character   string,   4-PICTURE-8

Presentation   rules  tables,   11-28
Procedure,   2-44
Procedure'  Division,   2-45,   5-1

Debug,   10-4
lnter-Program  Communication,   7-34
Report  Writer,   11-65
Screen   Handling,   6-29
Sort-Merge,   9-9

Procedure   Division   header,   2-45
Procedure-name,   8-16

Qualifier,   2-14
PROGRAM-ID   paragraph,    3-3
Program-nariie,   2-3,   3-3

CALL   statement,    7-CALL
CANCEL   statement,    7-CANCEL

RD   level   indicator,   2-54,   11-14
READ   statement,    5-READ

CLOSE   statement,    5-CLOSE
DELETE   statement,    5-DELETE
0PEN   statement,   5-OPEN
REWRITE   statement,    5-REWRITE
USE   FOR   DEBUGGING   statement,    10-USE

FOR    DEBUGGING
Record

Logical,   2-12
Physical,   2-12

RECORD   CONTAINS    clause,    4-RECORD   CONTAINS
Report  Writer,11-10
Sort-Merge,   9-8

Record  description  entry,   4-9
RECORD    KEY   clause,    3-RECORD    KEY

Record-name,   2-3
REDEFINES   clause,    4-REDEFINES
REEL,    5-CLOSE

Reference   format,   2-56
Text-words,   2-COPY

Relation   character,   8-18
Relation  condition,   5-5

Abbreviated   combined,   5-11
1ndex   data   item,   2-3,   5-7
1ndex-name,   2-3,   5-7
MERGE   statement,    9-MERGE
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Nonnumeric   operands,   5-6
Numeric   operands,   5-6
SORT   statement,    9-SORT
Relational   operator,   8-18

Relative   file,   2-25
Relative   indexing,   2-22
RELATIVE    KEY   phrase

READ   statement,    5-READ
REWRITE   statement,    5-REWRITE
START   statement,    5-START
WRITE   statement,    5-WRITE

Relative   record   number,   3-14
RELEASE   statement,    9-RELEASE

lmperative   statement,   2-47
REMAINDER   phrase,    5-DIVIDE
RENAMES    clause,    4-RENAMES

Level-number,   4-3
REPLACING   phrase,    2-COPY,    5-INSPECT
REPORT   clause,    11-REPORT
Repcirt   description   entry,11-14
REPORT    F00TING    (RF),11-43
REPORT   F00TING   presentation

rules,11-43
F{eport  group   description

entry,   11-23
REPORT    HEADING     (RH)

REPORT   HEADING   group   presentation
rules,    11-31

Report-name,   2-3
Report   Section,11-13
REQUIRED   clause,    6-REQUIRED
RESERVE   clause,    3-RESERVE
Reserved   word,   2-5
Reserved   word   list,   Appendix  A
RESET   phrase,11-SurJI
RETURN   statement,    9-RETURN

Conditional   statement,   2-46
REVERSE   clause,    6-REVERSE

REWRITE   statement,    5-REWRITE
0PEN   statement,    5-OPEN
USE   FOR   DEBUGGING   statement,

10-USE    FOR    DEBUGGING

RF    (See   REPORT   F00TING)
RH    (See    REPORT    HEA0ING)

RIGHT,    4-JUSTIFIED,    4-SYNCHRONIZED
Rolling   forward,11-SUM
ROUHDED   phrase,    5-14
RUN,    5-STOP

"S"   PICTURE   symbol,    4-PICTURE-3

SAME   AREA   clause,    3-SAME   AREA
SAME    RECORD   AREA    clause,    3-SAME   AREA

Sort-Merge,    9-SAME   AREA

D-10

SAME    SORT   AREA    clause,    9-SAME   AREA

SAME    SORT-MERGE   AREA    clause,

9-SAME   AREA
SD   level   indicator,   2-56
SCREEN~NAME,    6-SCREEN-NAME    or    FILLER

Screen   Section,   4-28,   6-1
SctJpe   of   statements,   2-49
SEARCH   statement,    5-SEARCH

Conditional   statement,   2-46
USAGE    IS    INDEX   clause,    4-USAGE

Section,   2-55
Section   header,   2-45,   2-55
Section-name,   2-3
SECURE   clause,    6-SECURE
SECURITY   paragraph,    3-1
Segment,    8-1
SEGMEljT-LIMIT   clause,    8-4
Segment-number,   2-3,   8-6
Segmentation

CALL   statement,    7-CALL
MERGE   statement,    9-MERGE
SORT   statement,    9-SORT

SELECT   clause,    3-SELECT
Sort-Merge,   9-3

Semicolon
lnterchangeable   with   comma,   1-7
Library   text-word,   2-COPY
Punctuation   character,   8-17

Sentence,   2-46
Separa`tor,   2-1
SEQUENCE   clause,    3-8
Sequence   number,    2-54
Sequential   file,   2-24
SET   stateriient,    5-SET

lriiperative  statement,   2-47
0verlapping   operands,   5-16
SEARCH   statement,    5-SEARCH
USAGE    IS    INDEX   clause,    4-USAGE

SIGN   clause,   4-SIGN
Class   condition,   5-7
MOVE   statement,    5-MOVE
0perational   sign,   4-5
PICTURE   c]ause,   4-PICTURE
Report   Writer,    11-SIGN

Sign   condition,   5-9
Simple   condition,   5-5
SIZE   ERROR   phrase,    5-15

Conditional   statement,   2-46
SORT   statement,   9-SORT

lmperative   statement,   2-47
0PEN   statement,   5-OPEN
Segmentation,   8-1
USE   FOR   DEBUGGING   statement,

10-USE    FOR    DEBUGGING
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Sort-Merge  file   description  ertry,   9-8
SOURCE   clause,11-SOURCE
SOURCE-C0i..1PUTER   paragraph,    3-7

WITH    DEBUGGING   MODE    phrase,
10-WITH    DEBUGGING    MODE

•Source   prograrii,   2-53

COPY   stateriient,    2-COPY
Space

Library   text-word,   2-COPY
Separator,   2~1

SPACE/SPACES,    2-8
Special   character,   8-22
Special-character   words,   1-7
SPECIAL-NAMES   paragraph,    3-10

ACCEPT   statement,    5-ACCEPT
Condition-naiTie,   2-4
DISPLAY   statement,    5-DISPLAY
Mnemonic-name,   2-4
Switch-status   condition,   5-9
WRITE   statement,   5-WRITE

Special   registers,   2-6
DEBUG-1TEM,    10-USE    FOR    DEBUGGING

LINAGE-couimER,    2-28
LINE-COUNTER,    11-4

PAGE-COUNTER,11-3
Standard  alignriient   rules,   4-5
Standard  data   format,   2-12
STANDARD-1    phrase,    3-10
START   statement,    5-START

0PEN   statement,    5-OPEN
READ   statement,    5-READ
USE   FOR   DEBUGGING   stateriient,

10-USE    FOR    DEBUGGING
Statement,   2-46
Status   key,   2-32
STOP   statement,    5-STOP

Figurative  constant,   2-9
Imperative   statement,   2-47

STRING   statement,   5-STRING
Figurative  constant,   2-9
1mperative   statement,   2-47
0verlapping   operands,   5-16

Subscripting,   2-17
Condition-name,   2-4
Conditional   variable,   5-8
CONTROL    clause,    11-CONTROL

Qualification,   2-14
Subtotalling,11-SUM
SUBTRACT   statement,    5-SUBTRACT

Composite   of   operands,   5-16
COMPUTE   statement,    5-COMPUTE
Conditional   statement,   2-46
CORRESPONDING    (CORR),     5-14

Data   conversion,   5-16

Decimal   alignment,   5-16
Iri-iperative   statement,   2-47
r.1axiriium   operand   size,    5-16
r.1ultiple   results,   5-17

Sur..,   clause,    11-SUM
Sm   counter,11-54

INITIATE   statement,    11-INITIATE
USE    FOR    DEBUGGING   stateiTient,

10-USE    FOR    DEBUGGIN6

SUPPRESS   statement,    11-SUPPRESS
lmperative   stateriient,   2-47

Switch-status  condition,   5-9
SYNC    clause,    4-SYNCHRONIZED
SYNCHRONIZED    (SYNC)    clause,

4-SYNCHRONIZED
Elementary  data   item,   4-33
USAGE    IS    INDEX   clause,    4-USAGE

Syntax   rules,1-8
System-name,  .2-5,   A-4

Table   Handling,   2-19
TALLYING   phrase

INSPECT   statement,    5-1NSPECT
UNSTRING   statement,    5-UNSTRING

TERMINATE   statement,    11-TERMINATE
GENERATE    statement,    11-GENERATE
lmperative   statement,   2-47
INITIATE   statement,    11-INITIATE
SUM   clause,    11-SUM
TYPE   clause,    11-TYPE
USE   statement,   7-USE

Text-name,   2-3
Qualified,   2-14

THROUGH    (THRU)

MERGE   statement,    9-MERGE
PERFORM   statement,    5-PERFORM
RENAMES   clause,    4-RENAMES
SORT   statement,   9-SORT

THRuV?:::  #;5i:h)4-VALUE
TIME,    5-ACCEPT
TIMES,    5-PERFORM
TRAILING,    4-SIGN
TYPE   clause,    11-TYPE

Unary  arithmetic   operator,   5-3
Unary  ininus,   5-3
Unary   plus,   5-3
UNIT,    5-CLOSE

UNSTRING   statement,    5-UNSTRING
Figurative  constant,   2-9
1mperative   statement,   2-47
0verlapping   operands,   5-16
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UNTIL   phrase,    5-PERFORM
UP    BY,    5-SET
UPON   phrase

DISPLAY   statement,    5-DISPLAY
Sul'`l   clause,11-SUM

USAGE   clause,    4-USAGE

Class   condition,   5-7
1NSPECT   statement,    5-1NSPECT
Relation   condition,   5-5
SIGN   clause,    5-9
STRING   statement,   5-STRING
UNSTRING   statement,    5-UNSTRING

USAGE    IS    INDE)(   clause,    4-USAGE
CORRESPONDING   phrase,    5-15

MOVE   statement,    5-MOVE
SEARCH   statement,    5-SEARCH
Report   Writer,    11-USAGE
Working-Storage   Section,   2-45

USE   statement,   7-USE
Compiler   directing  statement,
Declarative   statement,   2-44
DELETE   statement,    5-DELETE
INVALID   KEY   condition,    2-30
READ   statement,    5-READ
REWRITE   statement,    5-REWRITE
START   statement,    5-START
WRITE   statement,    5-WRITE

USE   BEFORE   REPORTING   statement,
11-USE    BEFORE    REPORTING

USE   FOR   DEBUGGING   statement,
10-USE    FOR    DEBUGGING

WRITE   statement,    5-WRITE
Conditional   statement9   2-46
Imperative   statement,   2-47
0PEN   statement,    5-OPEN
SPECIAL-NAl.1ES   paragraph,    3-10
USE   FOR   DEBUGGING   statement,

10-USE    FOR    DEBUGGING

"X"   PICTURE   symbol,    4-PICTURE-3

ZERO/ZEROS/ZEROES,    2-9

"0"   PICTURE   symbol,    4-PICTURE-4
"9"   PICTURE   symbol,    4-PICTURE-4
"66"   RENAl.1ES   data   description

entry,    4-RENAMES
2-46  ::33::  :::,äi:::::ig::oäa::tä:;cf#io:-33

entry,   4-33

User-defined  words,   2-3
USING   phrase

CALL   statement,   7-CALL
Linkage   Section,   4-27,   7-15
MERGE   statement,    9-MERGE
Procedure   Division   header,   2-45
SORT   stateriient,   9-SORT

"V"   PICTURE   symbol,    4-PICTURE-3

VALUE   clause,    4-VALUE,    6-VALUE
Report   Writer,    11-VALUE

VALUE   0F   clause,    4-VALUE   0F
VARYING   phrase

PERFORM   statement,    5-PERFORM
SEARCH   statement,    5-SEARCH

Verbs,   2-47

WHEN,    5-SEARCH
Word,1-5
Working-Storage   Section,   4-26

D-12

>  relation,   5-5
<   relation,   5-5
=  relation,   5-5
+  operator,   5-3
+   PICTURE   symbol,    4~PICTURE-4
-  continuation   line,   2-54
-operator,   5-3
-PICTURE   symbol,   4-PICTURE-4
*   comment   line,   2-54

tor 5-3

comment
ICTURE-4

operator,   5-3
PICTURE   symbol,    4-PICTURE-4
operator,   5-3

==   pseudo-text   deliriiiter,   2-COPY
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INDEX

1n  the  manual   all   Statement  and  Clause  are   numbered   using     the     names     of
Statements/Clauses,     but   references  to  those  pages   in  the   index  are  given
in  the  following  format:

STATEMENT   NAME   Statement,    "chapter   number"   -   "number"

Where   for   example:

PICTURE   Clause,
Precedence   Rules,        4-3

refers   to   'Precedence   Rules'   to   be   found   on   the     page     PICTURE-3     of     the
PICTURE   Clause   in   chapter   4.
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®

®

A

A      PICTURE   Symbol,   4-3
Abbreviated  Combined  Relation
Conditions,   5-12,   8-1
ACCEPT   Statement,   5-1,   6-1
ACCESS   MODE   Clause

FILE-CONTROL   Paragraph,    3-1,
11-6

ADD   Statement,   5-1
Arithmetic  Statements,   5-16
CORRESPONDING   Phrase,    5-15
Multiple   Results,   5-17
ROUNDED   Phrase,    5-14
SIZE   ERROR   Phrase,    5-14

ADVANCING   PA6E   Phrase
See   Also   LINAGE   Clause,
WRITE   Statement,   5-4

ADVANCING   Phrase
DISPLAY   Statement,   5-2
WRITE   Statement,   5-4

AFTER   Phrase
lNSPECT   Statement,   5-4
PERFORM   Statement,   5-2
USE   Statement,   7-1
WRITE   Statement,   5-4

Algebraic  Signs,   4-5
Alignment   of  Data

ACCEPT   Statement,   5-2
MOVE   Statement,   5-3
Rules,   4-5
SYNCHRONIZED   Clause,    4-1

ALL   Literal,   2-10
DISPLAY   Statement,   5-1
1NSPECT   Statement,   5-4
STOP   Statement,   5-1
STRING   Statement,   5-1
UNSTRING   Statement,   5-2

ALL   Phrase
INSPECT   Statement,   5-7
SEARCH   Statement,   5-3
USE    FOR    DEBUGGING

Statement,   10-1
ALL   PROCEDURES   Phrase

USE    FOR    DEBU661NG
Statement,   10-1

ALL   REFERENCES   Phrase
USE    FOR    DEBUG61NG

Statement,   10-2
ALLOC-UNIT   Phrase

VALUE   0F   Clause,   4-3
ALPHABET   Clause

SPECIAL-NAMES
Paragraph,   3-11

Alphabet-name,   8-1
CODE-SET   Clause,    4-1
MERGE   Statement,   9-3
SORT   Statement,   9-3

ALPHABETIC
Class  Condition,   5-8

Alphabetic  Data  Category,   4-1
Alphanumeric   Data   Category,   4-2
Alphanumeric   Edited   Data

Category,   4-2
ALS0   Phrase

EVALUATE   Statement,   5-2
SPECIAL-NAMES
Paragraph,   3-13

ALTERNATE   Phrase
LOCK   Statement,   5-1
UNLOCK   Statement,   5-2

ALTERNATE   RECORD    KEY   Clause

FILE-CONTROL   Paragraph,    3-1
AND

Combined   Conditions,   5-10
Complex  Conditions,   5-10
Logical   Operator,   5-10
SEARCH   Statement,   5-3

ANY   in   the   WHEN   Phrase
EVALUATE   Statement,   5-2

AREA

RESERVE   Clause,    3-1
SAME   AREA   Clause,    3-1,    9-1

Arithmetic  Expressions,   5-3,
8-1

COMPUTE   Statement,   5-1
Sign  Condition,   5-9

Arithmetic  Operators,   8-2
Arithmetic  Expressions,   5-3

Arithmetic  Statements,   2-48,
5-16
0verlapping  Operands,   5-16

ASCENDING   KEY   Phrase
MERGE   Statement,   9-2
0CCURS   Clause,   4-2
See   Also   SEARCH
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Statement,
SORT   Statement,   9-2

ASSIGN   Clause
FILE-CONTROL   Paragraph,    3-1,
9-3,   11-7

Asterisk   (*)
Arithmetic  Operator,   5-3
Comment   Line,   2-54
PICTURE   Symbol,    4-4

AT   END   Condition,   2-31,    8-2
1-0  Status,   2-32
USE   Statement,   5-2

AT   END   Phrase
READ   Statement,   5-2,   5-4
RETURN   Statement,    9-1
SEARCH   Statement,   5-3

AUTHOR   Paragraph
IDENTIFICAT10N   DIVIS10N,    3-2

AUT0   Clause
SCREEN   SECT10N,    6-1,    7-33

8

8      PICTURE   Symbol,    4-3
BEFORE   Phrase

INSPECT   Statement,   5-4
WRITE   Statement,   5-4

BELL   Clause
SCREEN   SECT10N,    6-1,    7-33

Binary  Operator
Arithmetic   Expressions,   5-3

BINARY   see   COMPUTATI0NAL,
BLANK   Clause

SCREEN    SECTI0N,    6-1
Blank   Line,   2-54

COPY   Statement,   2-36
BLANK   SCREEN   Clause

SCREEN    SECTI0N,    7-33
BLANK   WHEN    ZER0   Clause

Data   Description  Entry,   4-1,
7-28

SCREEN    SECTI0N,    6-1
See   Also   PICTURE   Clause,
See   Also   USAGE   IS    INDEX
Clause,
See   Also   VALUE   Clause,

BLINK   Clause
SCREEN   SECTION,    6-1,    7-33

BLOCK   CONTAINS   Clause
FILE   SECTI0N,   4-1,   7-25,

11 -1 1
B0TTOM   Phrase

LINAGE   Clause,   4-1
B0X   Clause

SCREEN    SECTION,    6-1,    7-33

1-2 4004295   8

Braces      {   },1-6
Brackets     [   ],1-6
BY   Phrase

COPY   Statement,   2-35
DIVIDE   Statement,   5-3
INSPECT   Statement,   5-7
MULTIPLY   Statement,    5-1
PERFORM   Statement,    5-2

C

CALL   Statement,   7-1
See   Also   EXIT   PROGRAM
Statement ,
See   Also   MERGE
Statement ,
See   Also   SORT   Statement,

CALL   Statement   Scope,   7-10
Called   Program

CALL   Statement,   7-1
Calling

Link  Units,   7-2
Nested  Programs,   7-2
Separately  Compiled
Programs,   7-2

CANCEL   Statement,   7-1
See   Also   CALL   Statement,
See   Also   EXIT   PROGRAM
Statement,

Categories  of  Statements,   2-48
Category  of  Data,   4-4

MOVE   Statement,   5-2
PICTURE   Clause,    4-1
VALUE   Clause,   4-1

CF    see   CONTROL   F00TING
Phrase,

CH   see   CONTROL    HEADING
Phrase,   11-3

Character   Representation,   4-4
Character   set,   2-1
Character-string,   2-2

PICTURE,    2-11
CHARACTERS   Phrase

BLOCK   CONTAINS   Clause,    4-1
INSPECT   Statement,   5-4
RECORD   CONTAINS   Clause,    4-1

Choice   lndicators     {|    |},1-6
CLASS   Clause

SPECIAL-NAMES
Paragraph,   3-14

Class  Condition,   5-7,   8-3
Class  of  Data,   4-4
Class-name

Class  Condition,   5-8
Clause,   8-3

u
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CLOSE   Statement,   5-1,11-1
See   Also   CANCEL
Statement,
See   Also   OPEN   Statement,
See   Also   READ   Statement,
See   Also   TERMINATE
Statement

®

C0B0L   Character   Set,   8-3
C0B0L   Source   Program

DATA   Description
Aspects,   2-42
Data   Division  Entries,   2-56
Declaratives,   2-56
DIVIS10N   descriptions,   2-39
Example   Program,   2-57
0rganisation,   2-38
Reference  Format,   2-53
Statement  types,   2-46
Statements  Formats,   2-55

C0B0L   Word,    2-3,    8-3
CODE   Clause

REPORT   SECTI0N,    7-35,    11-1
CODE-SET   Clause

FILE   SECTI0N,    4-1,   7-25,
11 -11

See   Also   SIGN   Clause,
Collating   Sequence,   8-3
COLLATING   SEQUENCE   Clause

OBJECT-COMPUTER
Paragraph,   3-8

COLLATING   SEQUENCE   Phrase
MERGE   Statement,   9-3
SORT   Statement,   9-3

COLUMN   Clause
SCREEN   SECTI0N,    6-1
See   Also   LINE   Clause,

COLUMN    NUMBER   Clause
REPORT   SECT10N,    11-1
SCREEN   SECTI0N,    7-33

Combined   Conditions,   5-10
Comma    (,)

Library  Text,   2-35
PICTURE   Symbol,   4-4
Separator,   2-1

Comment   Entries,   2-11
Comment   Line,   2-54,   8-4

COPY   Statement,   2-36
Debugging  Line,   10-8

COMMON   Clause
PR06RAM-1D   Paragraph,   7-17

Common   Options   for
Statements,   5-14

Common   Programs,   7-5
COMP    see   COMPUTATI0NAL,
COMP-1    see   COMPUTAT10NAL-1,
COMP-2   see   COMPUTAT10NAL-2,

COMP-3   see   COMPUTAT10NAL-3,
COMP-4   see   COMPUTATI0NAL-4,
Comparison

lnvolving  lndex-data-
items,   5-7
1nvolving   lndex-names,   5-7
Nonnumeric   Operands,   5-6
Numeric   Operands,   5-6

Comparison   Rules
EVALUATE   Statement,    5-4

Compiler   Directing
Statements,   2-46,   2-48

Complex  Conditions,   5-10
Composite   of  Operands

ADD   Statement,   5-2
COMPUTE   Statement,    5-1
DIVIDE   Statement,   5-2
MULTIPLY   Statement,   5-1
SUBTRACT   Statement,   5-2

COMPUTAT10NAL   Keyword
USA6E   Clause,   4-2,   7-28

COMPUTATloNAL-1    Keyword
USAGE   Clause,   4-2,   7-28

COMPUTAT10NAL-2   Keyword
USAGE   Clause,   4-2,   7-28

COMPUTATI0NAL-3   Keyword
USAGE   Clause,   4-3,   7-28

COMPUTATI0NAL-4   Keyword
USAGE   Clause,   4-2,   7-28

COMPUTE   Statement,    5-1
Arithmetic  Statements,   5-16
Multiple   Results,   5-17
ROUNDED   Phrase,    5-14
SIZE   ERROR   Phrase,    5-14

Computer-name
OBJECT-COMPUTER
Paragraph,   3-8
SOURCE-COMPUTER

Paragraph,   3-7
Condition,   8-4

AT   END,    2-31
Class,   5-7
Condition-name,   5-9
File  Attribute
Conflict,   2-31
1NVALID   KEY,    2-30
Sign,   5-9
SIZE   ERROR,    5-14
Switch-Status,   5-9

Condition-name,   2-4,   2-19
Indexing,   2-22
Qualification,   2-19
Subscripting,   2-21

Condition-name  Condition,   5-9
Conditional   Expressions,   5-5

Relation  Conditions,   5-5
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Simple   Conditions,   5-5
Conditional   Statements,   2-46,

2-48
Conditions

Abbreviated   Combined
Relations,   5-12
Combined,    5-10
Complex,    5-10
Negated,   5-10
0rder   of  Evaluation,   5-13
Relation,   5-5

CONFIGURATI0N    SECTI0N
ENVIRONMENT   DIVIS10N,    3-6

CONSOLE   Clause
SPECIAL-NAMES
Paragraph,   3-11

CONSOLE   Phrase
ACCEPT   Statement,   5-2,   6-2
DISPLAY   Statement,   5-2,   6-1
EDIT   Statement,   6-1

CONTAINS

BLOCK   CONTAINS   Clause,    4-1
MULTIPLE   FILE   Clause,    3-2,

11-8
RECORD   CONTAINS   Clause,    4-1

Continuation  Line,   2-54
Control   Break,   11-3
CONTROL   Clause

REPORT   SECT10N,    7-35,    11-1
CONTROL   F00TING   Phrase

TYPE   Clause,    11-3
CONTROL    HEADING   Phrase

TYPE   Clause,    11-3
Conversion   of  Data

MOVE   Statement,    5-2
CONVERTING   Phrase

INSPECT   Statement,   5-4
COPY   Statement,   2-34
CORR    see    CORRESPONDING

Phrase
CORRESPONDING   Phrase,    5-15

ADD   Statement,   5-1
MOVE   Statement,    5-1
SUBTRACT   Statement,    5-2

COUNT   Phrase
UNSTRING   Statement,    5-2

CR         PICTURE   Symbol,    4-4
Crossfooting,   11-4

SUM   Clause,    11-2
cs         PICTURE   Symbol,    4-4
CURRENCY   SIGN   Clause

SPECIAL-NAMES
Paragraph,   3-14

Currency  Symbol,   8-6

1-4

D

D   lndicator,   10-8
Data   Alignment,   4-5

ACCEPT   Statement,    5-2
EDIT   Statement,   6-2
MOVE   Statement,    5-3

Data   Category,   4-4
Data  Class,   4-4
Data   Description

Concept  of  Levels,   4-3
1nitial   Value,   4-2
Noncontiguous   ltems,   4-2
Record  Description,   4-2

Data  Description  Entry,   4-8,
7-26,   8-6

66    RENAMES,    4-11
77   Noncontiguous   Data
ltem,   4-11
88   Condition-name,   4-11
Level-number,   4-11

Data   Display
EDIT   Statement,   6-3

DATA   DIVISI0N,    4-1
Data   ltem  Sizes

DISPLAY   Statement,   5-1
DATA   Phrase

ACCEPT   Statement,   5-2
DATA   RECORDS   Clause

FILE   SECTI0N,    4-1,    7-25,
9-3,    11-11

Data-name  Clause
REPORT   SECT10N,    11-1

Data-name   or   FILLER   Clause
Data   Description  Entry,   4-1

DATE-COMPILED   Paragraph
lDENTIFICAT10N   DIVIS10N,    3-4

DATE-WRITTEN   Paragraph
lDENTIFICATI0N   DIVISI0N,    3-2

DAY   Phrase
ACCEPT   Statement,   5-2

DB         PICTURE   Symbol,    4-4
DE   see   DETAIL   Phrase,
Debug,    10-1
DEBUG-CONTENTS   Data   ltem,    10-5
DEBUG-1TEM

lmplicit  Description,   10-4
Special   Register,   2-6,   10-1

DEBUG-LINE   Data   ltem,    10-5
DEBUG-NAME   Data    ltem,    10-5
DEBUG-SUB-1    Data   ltem,    10-5
DEBUG-SUB-2   Data    ltem,    10-5
DEBUG-SUB-3   Data   ltem,    10-5
Debugging   Line

COPY   Statement,   2-36
Debugging   Lines,   10-8
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1NDEX

DEBUGGING   MODE   Clause
Compile   Time   Switch,   10-2
SOURCE-COMPUTER
Paragraph,   10-1

DECIMAL-P01NT    IS   COMMA   Clause
SPECIAL-NAMES
Paragraph,   3-14

DECLARATIVES,    2-30,    8-6
USE    BEFORE    REPORTING

Statement,11-1
USE    FOR    DEBUGGING

Statement,   10-1
USE   Statement,   5-1

DECLARATIVES    SECT10N
PROCEDURE   DIVIS10N,    5-2

Default   Value

DOWN   BY   Phrase
SET   Statement,   5-2

DUPLICATES   Phrase
ALTERNATE    RECORD    KEY

Clause,   3-1
SORT   Statement,   9-2

DYNAMIC   Access   Mode,    2-27,    8-7
DYNAMIC   Phrase

ACCESS   MODE   Clause,    3-2
Dynamically  Loadable   Link
Unit,   7-9,   8-7

®

®

®

ALLOC-UNIT
FILE-SIZE
Line-Param
Statement,
Literal-2
Statement,
PAGE-SIZE

Phrase,   4-3
Phrase,   4-3

ACCEPT
5-3

COPY

2-35
Phrase,   4-4

SPLIT-STRATEGY   Phrase,   4-4
SYNCHRONIZED   Clause,    4-1
TIME-OUT   Phrase,   4-3

DELETE   FILE   Statement,   5-1
DELETE   Statement,   5-1
DELIMITED   Phrase

STRIN6   Statement,   5-2
UNSTRING   Statement,   5-2

Delimited  Scope  Statement,   2-48
DELIMITER   Phrase

UNSTRING   Statement,   5-2
DEPENDING   ON   Phrase

G0   T0   Statement,   5-1
0CCURS   Clause,   4-3

DESCENDING   KEY   Phrase
MERGE   Statement,   9-2
0CCURS   Clause,   4-2
SORT   Statement,   9-2

DETAIL   Phrase
TYPE   Clause,    11-3

DISPLAY   Keyword
USAGE   Clause,   4-3

Display  of  Prompt   (?),   5-2
DISPLAY   Phrase

USAGE   Clause,    11-1
DISPLAY   Statement,   5-1,   6-1
DIVIDE   Statement,   5-1

Arithmetic  Statements,   5-16
Multiple  Results,   5-17
ROUNDED   Phrase,    5-14
SIZE   ERROR   Phrase,    5-14

Division   Header,   8-7
DOUBLE-REAL    see   COMPUTATI0NAL-2

E

EDIT   Statement,   6-1
Editing  Character,   8-7
Elementary   ltem  Alignment

SYNCHRONIZED   Clause,    4-1
Elementary   ltems

Record   Concept,   2-13
Ellipsis   (...),1-6
ELSE   NEXT   SENTENCE   Phrase

IF   Statement,   5-1
ELSE   Phrase

lF   Statement,   5-1
END   DECLARATIVES    Key   Words

DECLARATIVES    SECT10N,    5-2
END   PROGRAM   Header,    7-16
END-OF-PAGE   Phrase

WRITE   Statement,   5-4
END-statement     Scope   Terminator

Statements,   2-52
ENVIRONMENT    DIVIS10N,    3-5
EOP   Phrase

WRITE   Statement,   5-4
EQUAL    TO       (-)

Relation  Condition,   5-5
EQUAL   TO    (-)

SEARCH   Statement,   5-3
ERROR   See   EXCEPT10N   Phrase,
ESCAPE   Phrase

ACCEPT   Statement,   6-3
EDIT   Statement,   6-5

EVALUATE   Statement,    5-1
Example,   5-5

EXCEPTI0N   Phrase
ACCEPT   Statement,   6-3
CALL   Statement,   7-1
EDIT   Statement,   6-5
USE   Statement,   5-1,   7-1

Exeption   Handling,   2-30
EXIT   PROGRAM   Statement,   7-1

See   Also   CANCEL
Statement ,
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EXIT   Statement,   5-1
Explicit  and   lmplicit
Specif ications,   2-50

Attributes,   2-52
Procedure   Division
References,   2-50
Scope   Terminators,   2-52
Transfers   of  Control,   2-50

Exponentiation   (**)
Arithmetic  Operator,   5-3

EXTEND   0pen   Mode,    2-27
0PEN   Statement,   5-2,   11-1
USE   Statement,   5-1,   7-1

EXTERNAL   Clause
File   Description  Entry,   7-1

External   0bjects,   7-3
External   Switch,   2-52

F

FALSE   bef ore   the   WHEN   Phrase
EVALUATE   Statement,    5-2

FALSE   in   the   WHEN   Phrase
EVALUATE   Statement,    5-2

FD   Level   1ndicator
FILE   SECT10N,    4-8,    7-24,
11 -10

Field   Termination   Key   Codes
ACCEPT   Statement,   6-3

Figurative  Constant,   2-6
Figurative  Constant  Values,   2-9
Figurative  Constants
Rules,   2-10
File   Access   Mode

DYNAMIC,    2-27
RANDOM,    2-26
SEQUENTIAL,    2-26

File  Attributes
Conflict,   2-31
File   Open   Mode,    2-27
Record   Access   Mode,   2-26
Record  Organization,   2-24

File   Concept
Characteristics,   2-12
LINAGE   Clause,    2-28
Physical,   2-12
Position  lndicator,   2-28
Sorting  and  Merging,   2-28

File  Control   Entry,   3-16,   9-3,
11-5
File  Description  Entry,   8-9

1ndexed   Organization,   4-11
1nter-Program
Communication,   7-20
Relative  Organization,   4-10

1-6

Report  Writer,11-10
Sequential   0rganization,   4-9
Sort-Merge,   9-2

File   Open   Mode,    8-14
EXTEND,    2-27
1-0'   2-27
1NPUT,    2-27
0UTPUT,    2-27

File  Organization
lNDEXED,    2-25
RELATIVE,    2-25
SEQUENTIAL,    2-24

File   Path  Name,   9-3
CALL   Statement,   7-2
CANCEL   Statement,   7-1
COPY   Statement,   2-34
SELECT    ..    ASSIGN   Clause,    3-2

FILE   SECTI0N
DATA   DIVISI0N,   4-7,    9-2,
11-9

File   Sharing,   7-5
FILE   STATUS   Clause

FILE-CONTROL   Paragraph,    3-1,
11-6

FILE-CONTROL   Paragraph
INPUT-OUTPUT   SECTI0N,    3-15

FILE-SIZE   Phrase
VALUE   0F   Clause,    4-3

FILLER   Clause
Data   Description  Entry,   4-1
SCREEN   SECTION,    6-1,    6-6

FINAL   Phrase
CONTROL   Clause,    11-1
SUM   Clause,    11-1
TYPE   Clause,    11-2

FIRST   DETAIL   Phrase
PAGE   Clause,    11-2

FIRST   Phrase
lNSPECT   Statement,   5-5

F00TING   Phrase
LINAGE   Clause,    4-1
PAGE   Clause,    11-2

Format   Punctuation,   1-7
Formation   and   Evaluation   Rules

Arithmetic   Expressions,   5-3
FROM   ESCAPE   KEY   Phrase

ACCEPT   Statement,   6-5
FROM   Phrase

ACCEPT   Statement,   6-2
PERFORM   Statement,   5-2
PICTURE   Clause,    6-2
RELEASE   Statement,   9-1
REWRITE   Statement,    5-2
SUBTRACT   Statement,   5-2
WRITE   Statement,   5-2

FULL   Clause
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SCREEN   SECT10N,    6-1,    7-33
Function   Key  Codes

ACCEPT   Statement,   6-3

n

h

r\

6

General   Rules,   1-8
GENERATE   Statement,    11-1

Control   Break,   11-3
See   Also   SUM   Clause,

GIVING   Phrase
ADD   Statement,   5-1
DIVIDE   Statement,   5-2
MERGE   Statement,   9-4
MULTIPLY   Statement,    5-1
SORT   Statement,   9-5
SUBTRACT   Statement,    5-1

GL0BAL   Clause
File   Description  Entry,   7-1
See   Also   EXTERNAL
Clause'

Global   Name,   7-2,   8-9
GLOBAL   Phrase

USE   Statement,   7-1
Glossary,   8-1
G0   T0   Statement,   5-1

See   Also   MER6E
Statement,
See   Also   PERFORM
Statement
See   Also   SORT   Statement,

GREATER   THAN        (>)

Relation  Condition,   5-5
GROUP    INDICATE   Clause

REPORT    SECT10N,    11-1
VALUE   Clause,    11-1

H

HEADIN6   Phrase
PAGE   Clause,    11-2

HEBREW   Clause
SCREEN   SECTI0N,    6-1,    7-33

HIGH-VALUE/HIGH-VALUES,    2-9
HIGHLIGHT   Clause

SCREEN   SECT10N,    6-1,    7-33
Hyphen   (-)

Line  Continuation,   2-54

1

1-0   0pen   Mode,   2-27,   8-10
0PEN   Statement,   5-2

1-7

USE   Statement,   5-1,   7-1
1-0  Status,   2-32,   8-10

CLOSE   Statement,   5-2
Data   ltem,   3-1

DELETE   FILE   Statement,   5-1
DELETE   Statement,    5-1

LOCK   Statement,   5-2
0PEN   Statement,   5-5
READ   Statement,   5-3
REWRITE   Statement,   5-3
START   Statement,   5-2
WRITE   Statement,   5-7

1-0  Status  Conditions,   C-1
1-0  Status   Values,   C-1
I-0-CONTROL   Paragraph

lNPUT-OUTPUT   SECT10N,    3-2,
9-5,   11-8

1DENTIFICAT10N   DIVISI0N,    3-1
Identifier,   2-18
1F   Statement,   5-1
1mperative   Statements,   2-47
Implementation   of  the
Standard,   1-3
1mplementor-name

ALPHABET   Clause,    3-11
1mplicit   FILLER

SYNCHRONIZED   Clause,    4-2
IN   Phrase

COPY   Statement,   2-35
1N   Qualifier,   2-15
1n-Line   PERFORM   Statement,   5-3
Incompatibe   Data,   5-17
1NDEX   Keyword

USAGE   Clause,   4-3
Index-name   Conventions,   7-8
1NDEXED   BY   Phrase

OCCURS   Clause,    4-2
1NDEXED   0rganization,   2-25
INDEXED   Phrase

ORGANIZATI0N   Clause,    3-1
1NITIAL   Clause

PROGRAM-1D   Paragraph,   7-17
1NITIAL   Phrase

lNSPECT   Statement,   5-4
1nitial   Programs,   7-5
1nitial  State  of  a
Program,   7-15
lNITIATE   Statement,   11-1

See   Also   GENERATE
Statement,
See   Also   OPEN
Statement,
See   Also   SUM   Clause,

1NPUT   0pen   Mode,    2-27
0PEN   Statement,   5-2
USE   Statement,   5-1,   7-1



1NPUT    PROCEDURE    Phrase
SORT   Statement,   9-3

1NPUT-OUTPUT    SECT10N
ENVIRONMENT    DIVIsloN,    3-15,
11-5

lnput-Output  Statements,   2-48
INSPECT   Statement,   5-1

Examples,    5-9
0verlapping  Operands,   5-16

INSTALLAT10N   Paragraph
lDENTIFICAT10N   DIVIS10N,    3-2

1nter-Program
Communication,   7-1

lnternal   0b].ects,   7-3
lNT0   Phrase

DIVIDE   Statement,   5-3
READ   Statement,   5-4
RETURN   Statement,   9-1
STRING   Statement,   5-2
UNSTRING   Statement,    5-1

INVALID   KEY   Condition,    2-30,
8-11

1-0  Status,   2-32
USE   Statement,   5-2

1NVALID   KEY   Phrase
DELETE   Statement,    5-1
READ   Statement,   5-2
REWRITE   Statement,    5-3
START   Statement,    5-1
WRITE   Statement,   5-2

Item  Alignment   for
Efficiency,   4-6

J

JUST   see   JUSTIFIED,
JUSTIFIED   Clause

Data   Description   Entry,   4-1,
7-28

SCREEN    SECT10N,    6-1
See   Also   USAGE    IS    INDEX
Clause,

See   Also   VALUE   Clause,

K

KEY   Data-name
MERGE   Statement,   9-2
SORT   Statement,   9-2

KEY   Phrase
LOCK   Statement,   5-2
0CCURS   Clause,    4-2
READ   Statement,   5-2
See   Also   SEARCH

1-8

Statement
START   Statement,    5-1
UNLOCK   Statement,    5-2

L

LABEL    RECORDS    Clause
FILE   SECT10N,    4-1,   7-25,
11 -11

Language   Concepts
Debug,    10-1
1nter-Program
Communication,   7-1

Report  Writer,11-1
LAST   DETAIL   Phrase

PAGE   Clause,    11-2
LEADING   Phrase

INSPECT   Statement,   5-5
SIGN   Clause,    4-1,    6-1,11-1
SIGN   IS   Clause,   4-2

LEFT   Phrase
SYNCHRONIZED   Clause,    4-2

LESS    THAN        (<)
Relation  Condition,   5-5

Level   1ndicator,   8-12
Level-number,   4-1,   4-3,   8-12

01   First   Entry  of
Record,   4-1

66    RENAMES,    4-1
77   Noncontiguous   Data
ltems,   4-1

88   Condition-names,   4-1
Data   Description   Entry,   4-1,

4-11
REPORT    SECT10N,    11-1
SCREEN    SECTI0N,    6-1,    6-6

Library  Facility,   2-33
COPY   Statement,   2-34

LIMIT   Phrase
PAGE   Clause,    11-1

LINAGE   Clause
FILE   SECT10N,    4-1,    7-25

L INAGE-COUNTER

Qualification,   2-16
Special   Register,   2-6,   2-28,

4-3
LINE   Clause

SCREEN    SECT10N,    6-1
See   Also   COLUMN   Clause,
SPECIAL-NAMES
Paragraph,   3-11

LINE    NUMBER   Clause
Notation,   11-10
REPORT    SECTI0N,    11-1
SCREEN    SECTI0N,    7-33
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LINE   Phrase
BLANK   Clause,    6-1
PAGE   Clause,    11-1

L INE-COUNTER

Qualification,   2-16
Rules,   11-5
Special   Register,   2-6,   11~4

LINE-PARAM   Phrase
ACCEPT   Statement,   5-3

•LINES   AT   B0TTOM   Phrase

LINAGE   Clause,   4-1
LINES   AT   TOP   Phrase

LINAGE   Clause,    4-1
Link   Unit,   7-8,   8-12

CALL   Statement,   7-1
LINKA6E    SECT10N

CALL   Statement,   7-4
DATA   DIVIS10N,    4-6,    7-18

Literal,   2-6
CURRENCY   SIGN   Clause,    3-14
STOP   Statement,   5-1

Local   Name,   7-2
LOCK   Phrase

CLOSE   Statement,   5-2
0PEN   Statement,   5-7
READ   Statement,   5-7
REWRITE   Statement,   5-3
WRITE   Statement,   5-7

LOCK   Statement,   5-1
Logical   Operators,   8-12

Conditional
Expressions,   5-10

Precedence,   5-11
LOW-VALUE/LOW-VALUES,    2-9

M

Maximum   Limit
Arithmetic  Statement
Operands,   5-16

Character   Transfer   ACCEPT
Statement,   5-2

Characters   in  a   Record,   4-1
Data   Transfer   DISPLAY
Statement,   5-1

DECLARATIVE   Sections,    5-2
EVALUATE   Statement,   5-3
File  Allocation  Size,   4-2
File   Path  Name,   9-4
Merge   KEY   Data-names,   9-2
Number   of  Screen   ltems,   6-1
PA6E-SIZE,   4-2
Procedure-names   G0   T0
Statement,   5-1

Pseudo-text  Length,   2-34

Record   Size,   4-8
Sort   KEY   Data-names,   9-2
SPLIT-STRATEGY,    4-2
Time   Out   ACCEPT
Statement,   6-2

TIME-OUT   Period,   4-2
Value   of   Data   ltem   EDIT
Statement,   6-2

Merge   File,   9-1,   8-13
MERGE   Statement,    9-1

See   Also   OPEN   Statement,
MESSAGE

Special   Register,   2-6,   7-9
Values,   7-9

Minus   (-)
Arithmetic  Operator,   5-3
PICTURE   Symbol,    4-4

Mnemonic-name,   2-4,   8-13
ACCEPT   Statement,   5-1,   6-1
DISPLAY   Statement,   5-1,   6-1
EDIT   Statement,   6-1
SPECIAL-NAMES
Paragraph,   3-11

WRITE   Statement,   5-2
MOVE   Statement,    5-1

CORRESPONDING   Phrase,    5-15
0verlapping   Operands,   5-16
See   Also   READ   Statement,
See   Also   SUM   Clause,

Multiple  Conditions
EVALUATE   Statement,   5-3

MULTIPLE   FILE   Clause
I-0-CONTROL   Paragraph,   3-2,
11-8

Multiple   Results,   5-17
ADD   Statement,   5-2

MULTIPLY   Statement,   5-2
SUBTRACT   Statement,   5-2

MULTIPLY   Statement,    5-1
Arithmetic   Statements,   5-16
Multiple   Results,   5-17
ROUNDED   Phrase,    5-14
SIZE   ERROR   Phrase,    5-14

N

NATIVE   Phrase
SPECIAL-NAMES
Paragraph,   3-12

Negated  Conditions,   5-10
NEGATIVE

Sign  Condition,   5-9
Nested   Source   Programs,   7-13
NEXT   GROUP   Clause

REPORT    SECT10N,    11-1

1-9



NEXT   PAGE   Phrase
LINE   NUMBER   Clause,    11-1
NEXT   6ROUP   Clause,    11-1

NEXT   Phrase
READ   Statement,   5-2

NEXT   SENTENCE   Phrase
lF   Statement,   5-1
SEARCH   Statement,    5-3

N0   ADVANCING   Phrase
DISPLAY   Statement,    5-2

NO   LOCK   Phrase
OPEN   Statement,   5-1
REWRITE   Statement,    5-3

N0   REWIND   Phrase
CLOSE   Statement,   5-2
0PEN   Statement,   5-5,   11-1

Nonnumeric  Literal,   2-7,   8-13
NOT

Abbreviated   Combined
Relation  Conditions,   5-12

Class  Condition,   5-8
Logical   0perator,   5-10
Relation  Condition,   5-5
Sign  Condition,   5-9

NOT   Phrase
EVALUATE   Statement,    5-3

Notation   used   in   Formats,   1-5
NUMERIC

Class  Condition,   5-8
Numeric   Data   Category,   4-1
Numeric   Edited   Data

Category,   4-2
Numeric   Literal,   2-8

0

0BJECT-COMPUTER   Paragraph
CONFIGURAT10N    SECT10N,    3-8,
8-3

0CCURS   Clause
Data   Description  Entry,   4-1
See   Also   REDEFINES
Clause,

See   Also   RENAMES   Clause,
See   Also   SEARCH
Statement

See   Also   SYNCHRONIZED
Clause,

See   Also   VALUE   Clause,
OF   Phrase

COPY   Statement,   2-35
0F   Qualifier,   2-15
0FF   Phrase

SET   Statement,   5-3
SPECIAL-NAMES

1-10

Paragraph,   3-12
0FF   STATUS   Phrase

SPECIAL-NAMES
Paragraph,   3-12

0MITTED   Phrase
LABEL    RECORDS   Clause,    4-1

0N   Phrase
SET   Statement,   5-3
SPECIAL-NAMES
Paragraph,   3-12

0N    SIZE    ERROR    see   SIZE   ERROR
Phrase

ON   STATUS   Phrase
SPECIAL-NAMES
Paragraph,   3-12

0PEN   Statement,   5-1,11-1
See   Also   lNITIATE
Statement ,
See   Also   READ   Statement,
See   Also   REWRITE
Statement ,
See   Also   START
Statement,
See   Also   WRITE
Statement,

Optional   File,   8-15
0PTI0NAL   Phrase

SELECT    ..    ASSIGN
Clause,   3-2,   11-7

0R
Combined  Conditions,   5-10
Complex   Conditions,   5-10
Logical   Operator,   5-10
UNSTRING   Statement,    5-3

0rder  of  Evaluation  of
Conditions,   5-13

0RGANIZAT10N   Clause
FILE-CONTROL   Paragraph,    3-1,

11-6
0UTPUT   0pen   Mode,    2-27

0PEN   Statement,   5-1,11-1
See   Also   LINAGE   Clause,
USE   Statement,   5-1,   7-1

0UTPUT   PROCEDURE   Phrase
MERGE   Statement,   9-3
SORT   Statement,   9-4

0VERFLOW   Phrase
CALL   Statement,   7-1
STRING   Statement,   5-3
UNSTRING   Statement,   5-4

0verlapping  Operands,   5-16
ADD   Statement,   5-2
COMPUTE   Statement,    5-1
1NSPECT   Statement,   5-9
MULTIPLY   Statement,   5-2
STRING   Statement,   5-3
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UNSTRING   Statement,    5-5
0verlays,   7-8

®

®

®

P

P      PICTURE   Symbol,    4-3
PACKED-DECIMAL   see

COMPUTAT10NAL-3,
PAGE   Clause

REPORT   SECTI0N,    7-35,    11-1
PA6E   F00TING   Phrase

TYPE   Clause,    11-3
PAGE   HEADIN6   Phrase

TYPE   Clause,    11-2
PAGE   Phrase

WRITE   Statement,   5-4
Page   Regions,   11-3
Page   Splitting  Strategy,   8-15
PAGE-COUNTER

Qualification,   2-16
Rules,   11-4
Special   Register,   2-6,   11-3

PAGE-SIZE   Phrase
VALUE   0F   Clause,   4-3

Paragraph,   8-15
Paragraph-name,   2-4
Parentheses   in  Conditional

Expressions,   5-11
Passing   Data,   7-11
PERFORM   Statement,    5-1

Declarative  References,   5-3
Example,   5-10
See   Also   MERGE
Statement,

See   Also   SORT   Statement,
See   Also   USE    BEFORE

REPORTING   Procedure,
See   Also  USE   Statement,

Period   (.)
PICTURE   Symbol,    4-4
Separator,   1-7

PF   see   PAGE   F00TING
Phrase,

PH    see   PAGE    HEADING
Phrase

Phrase,   8-16
PIC   see   PICTURE   Clause,
PICTURE   Clause

Data   Description  Entry,   4-1,
7-28

Editing  Precedence
Rules,   4-8

Fixed   lnsertion,   4-6
Floating  lnsertion,   4-6
SCREEN   SECT10N,    6-1,    7-33

See   Also   USAGE    IS    INDEX
Clause,

Simple   lnsertion,   4-5
Special   lnsertion,   4-5
Types  of  Editing,   4-4,   4-5

Zero   Suppression,   4-7
Plus   (+)

Arithmetic  Operator,   5-3
PICTURE   Symbol,    4-4

PLUS   Phrase
COLUMN   Clause,    6-1
LINE   Clause,    6-1
LINE   NUMBER   Clause,11-1
NEXT   GROUP   Clause,    11-1

P0INTER   Phrase
STRING   Statement,   5-2
UNSTRING   Statement,   5-3

POSIT10N   Phrase
MULTIPLE   FILE   Clause,    3-2

POSITIVE
Sign  Condition,   5-9

Precedence   of  Logical
Operators,   5-11

PREVI0US   Phrase
READ   Statement,   5-2

PRIMARY   Phrase
LOCK   Statement,   5-1
UNLOCK   Statement,    5-2

PRINTING   Keyword
SUPPRESS   Statement,    11-1

PROCEDURE   DIVIS10N,    5-1,    8-5,
11-2

Segmentation
Organization,   8-1

Procedure   Division   Header,   5-1
1nter-Program
Communication,   7-2

PROCEDURE   0N   Phrase
USE   Statement,   5-1

PROCEDURE   Phrase
USE   Statement,   7-1

PROGRAM   COLLATING    SEQUENCE

Clause
OBJECT-COMPUTER
Paragraph,   3-8

Program  Organization
lnter-Program
Communication,   7-1

PR06RAM-ID   Paragraph
lDENTIFICAT10N
DIVIS10N,    3-3,   7-17

Program-name  Conventions,   7-7
Pseudo-text,   2-55,   8-16

COPY   Statement,   2-34
Punctuation  Character,   8-17

See  Also  Separator,
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Q

Qualification,   2-14
LINAGE-COUNTER,    2-16
LINE-COUNTER,    2-16
PAGE-COUNTER,    2-16

Qualifier,   8-17
Quotation   Mark   (')

Line  Continuation,   2-54
QUOTE/QUOTES,    2-10

R

Radix,   4-4
RANDOM   Access   Mode,    2-26,    8-17
RANDOM   Phrase

ACCESS   MODE   Clause,    3-2
RD   Level   lndicator,   11-3
READ   Statement,   5-1

See   Also   OPEN   Statement,
See   Also   REWRITE
Statement,

See   Also   START
Statement ,

Record   Concept,   2-13
Levels,   2-13
Logical,   2-12
Shared   Memory   Area,    2-29

RECORD   CONTAINS    Clause
FILE   SECTI0N,    4-1,    7-25,
9-3,    11-11

Record  Description  Entry,   4-8,
9-2,   8-17

Structure,   4-8
Record   Key,   8-17
RECORD    KEY   Clause

FILE-CONTROL   Paragraph,    3-1
RECORD   Phrase

DELETE   Statement,   5-1
SAME   AREA   Clause,    9-1
UNLOCK   Statement,    5-2

RECORDS   Phrase
BLOCK   CONTAINS   Clause,    4-1
DATA   RECORDS   Clause,    4-1
LABEL   RECORDS   Clause,    4-1

REDEFINES   Clause
Data   Description   Entry,   4-1,
7-28

See   Also   EXTERNAL
Clause,

See   Also   GL0BAL   Clause,
See   Also   VALUE   Clause,

BEEL   Phrase
CLOSE   Statement,    5-1

Reference   Format,   2-53

1-12

Relation  Character,   8-18
Relation  Conditions,   5-5,   8-18
Relational   Operator,   8-18

START   Statement,   5-2
Relative   Key,   8-18
RELATIVE   KEY   Phrase

ACCESS   MODE   Clause,    3-2
READ   Statement,   5-6
START   Statement,   5-1

RELATIVE   0rganization,   2-25
RELATIVE   Phrase

ORGANIZATI0N   Clause,    3-1
RELEASE   Statement,    9-1

REMAINDER   Phrase
DIVIDE   Statement,   5-2

REMOVAL    Phrase
CLOSE   Statement,   5-2

RENAMES   Clause
Data   Description  Entry,   4-1

REPLACING   Phrase
COPY   Statement,   2-35
INSPECT   Statement,   5-5

REPORT   Clause
File   Description   Entry,   11-1
REPORT   SECT10N,    7-25

Report   Description   Entry,   11-2
REPORT   SECTI0N,    7-34

Report   File,   11-3
REPORT   F00TING   Phrase

TYPE   Clause,    11-3
Report  6roup   Description

Entry,   11-2
REPORT   SECT10N,    11-4

REPORT   HEADING   Phrase
TYPE   Clause,    11-2

Report  Presentation   Rules,   11-9
Body   Group,    11-17
Page   Footing,11-22
Page   Heading   Group,   11-15
Report   Footing,   11-24
Report   Heading   Group,   11-12

REPORT    SECTI0N
DATA   DIVISION,    4-7,    11-2

Report  Structure,   11-2
Report   Writer,   11-1
REQUIRED   Clause

SCREEN   SECT10N,    6-1,    7-33
Required   Words,    2-6
RESERVE   Clause

FILE-CONTROL   Paragraph,    3-1
Reserved  Words,   2-5

1mplementor-names,   A-4
System   Names,   A-4

Reserved   Words   List,   A-1
RESET   Phrase

SUM   Clause,    11-1
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RETURN   Statement,   9-1
REVERSE   Clause

SCRF.EN   SECT10N,    6-1,    7-33
REVERSED   Phrase

OPEN   Statement,   5-1
REWIND   Phrase

CLOSE   Statement,   5-2
REWRITE   Statement,    5-1

See   Also   OPEN   Statement,
See   Also   READ   Statement,

RF   see   REPORT   F00TIN6
Phrase,

RH    see    REPORT    HEADING
Phrase'

RIGHT   Phrase
SYNCHRONIZED   Clause,    4-2

Root  Link  Unit,   7-9,   8-19
ROUNDED   Phrase,    5-14

ADD   Statement,   5-2
COMPUTE   Statement,    5-1
DIVIDE   Statement,   5-2
MULTIPLY   Statement,    5-2
SUBTRACT   Statement,    5-2

RUN   Phrase
STOP   Statement,   5-1

Run   Unit,   7-8,   8-20
Run   Unit   Organization,   7-1

S

S      PICTURE   Symbol,    4-3     `
SAME   AREA   Clause

1-0-CONTROL   Paragraph,   3-1,
9-1

SAME   Clause
I-0-CONTROL   Paragraph,   11-8

SAME    RECORD   AREA   Clause
I-0-CONTROL   Paragraph,   3-1,
9-1

SAME    SORT   AREA   Clause
1-0-CONTROL   Paragraph,    9-1

SAME    SORT-MERGE   AREA   Clause
1-0-CONTROL   Paragraph,    9-1

Scope   of   CALL   Statement,   7-10
Scope   of   Names,   7-6
Scope  of  Statements,   2-49
Scope   Terminator

Statements,   2-52
Screen  Description  Entry

SCREEN   SECTI0N,    6-2,    7-29
SCREEN   Phrase

BLANK   Clause,    6-1
SCREEN    SECTI0N

DATA   DIVIsloN,   4-7,    6-1
Screen-name   or   FILLER   Clause

SCREEN    SECT10N,    6-1
SD  Level   lndicator,   9-3
SEARCH   ALL   Statement

SEARCH   Statement,   5-3
SEARCH   Statement,    5-1

See   Also   USAGE    IS    INDEX
Clause,

SECT10N
PROCEDURE   DIVISI0N,    5-2

Section-name,   2-4
SECURE   Clause

SCREEN   SECTI0N,    6-1,    7-33
SECURITY   Paragraph

lDENTIFICAT10N   DIVISI0N,    3-2
Segment  Classification,   8-2
Segment   Number,   8-6,   8-21
SEGMENT-LIMIT   Clause

OBJECT-COMPUTER
Paragraph,   8-4

Segmentation,   8-1
Segmentation  Control,   8-2
SELECT    ..    ASSIGN   Clause

FILE-CONTROL   Paragraph,    3-1,
3-16,   9-3,   11-6

Semicolon   (;)
Library  Text,   2-35
Separator,   2-1

SEPARATE   CHARACTER   Phrase
SIGN   Clause,   4-2,    6-1,11-1

SEPARATE   Phrase
SIGN   Clause,   4-2

Separator,   2-1
Comma    (,),    2-1
Parentheses     (),   2-1
Period   (.),   2-1
Pseudo-text  Delimiter

(--)'   2-2
Quotation  Mark   ('),   2-2
Semicolon   (;),   2-1
Space   (   ),   2-1

SEQUENCE   Clause
OBJECT-COMPUTER
Paragraph,   3-8

Sequence   Number,   2-54
SEQUENTIAL   Access   Mode,    2-26,

8-21
SEQUENTIAL   0rganization,   2-24
SEQUENTIAL   Phrase

ACCESS   MODE   Clause,    3-2
0RGANIZAT10N   Clause,    3-1

SET   Statement,   5-1
0verlapping   Operands,   5-16
See   Also   SWITCH   Clause,
See   Also   USAGE   IS   INDEX
Clause ,

Shared  Memory   Area,   2-29
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Sharing   Data
lnter-Program
Communication,   7-5

SIGN   Clause
Data   Description  Entry,   4-1,
7-28

REPORT    SECT10N,    11-1
SCREEN    SECTI0N,    6-1

Sign  Condition,   5-9
Simple   Conditions,   5-5
SINGLE-REAL    see   COMPUTAT10NAL-

1,

SIZE   ERROR   Condition,    5-14
SIZE   ERROR   Phrase,    5-14

ADD   Statement,   5-2
COMPUTE   Statement,    5-1
DIVIDE   Statement,   5-3
MULTIPLY   Statement,    5-2
SUBTRACT   Statement,    5-2

SIZE   Phrase
STRING   Statement,   5-2

Slant   (/)
Arithmetic  Operator,   5-3
Comment   Line,   2-54
Path  Name   lndicator,   2-34
PICTURE   Symbol,    4-4

Sort  File,   9-1,   8-21
SORT   Phrase

SAME   AREA   Clause,    9-1
SORT   Statement,   9-1

See   Also   OPEN   Statement,
SORT-MERGE   Phrase

SAME   AREA   Clause,    9-1
SOURCE   Clause

REPORT    SECTION,     11-1
See   Also   TYPE   Clause,

SOURCE-COMPUTER   Paragraph
CONFIGURATloN    SECTI0N,    3-7

Space    (    )
Separator,   2-1

SPACE/SPACES,    2-9
Special   Character,   8-22
Special   Character  Words,   1-7
Special   Register,   2-6

DEBUG-1TEM,    10-1
LINAGE-COUNTER,    2-28,    4-3
LINE-COUNTER,    11-4
MESSAGE,    7-9
PAGE-COUNTER,    11-3

SPECIAL-NAMES,    8-22
SPECIAL-NAMES   Paragraph

CONFIGURATI0N    SECT10N,    3-10
See   Also   CODE-SET
Clause'

SPLIT-STRATEGY   Phrase
VALUE   0F   Clause,    4-4

1-14

STANDARD   Phrase
LABEL    RECORDS   Clause,    4-1

STANDARD-1    Phrase
SPECIAL-NAMES
Paragraph,   3-12

START   Statement,   5-1
See   Also   OPEN   Statement,
See   Also   READ   Statement,

Statement,   8-23
STATUS   Clause

FILE-CONTROL   Paragraph,    3-1
STOP   Statement,   5-1
Storage  Allocation   for  Numeric

ltems,   4-3
STRING   Statement,   5-1

0verlapping  Operands,   5-16
Subscript,   8-23
Subscripting,   2-17

REPORT   SECT10N,    11-4
Subtotalling,   11-4

SUM   Clause,    11-3
SUBTRACT   Statement,    5-1

Arithmetic   Statements,   5-16
CORRESPONDING   Phrase,    5-15
Multiple   Results,   5-17
ROUNDED   Phrase,    5-14
SIZE   ERROR   Phrase,    5-14

SUM   Clause
REPORT    SECT10N,    11-1

See   Also   TYPE   Clause,
Sum   Counter,    11-1

SUPPRESS   Statement,    11-1
See   Also   TYPE   Clause,
See   Also   USE   BEFORE

REPORTIN6   Procedure
SWITCH   Clause

SPECIAL-NAMES
Paragraph,   3-11

Switch-Status  Condition,   5-9
Symbols   used   to   Describe   Data

ltems,   4-3
SYNC    see    SYNCHRONIZED,
SYNCHRONIZED   Clause

Data   Description   Entry,   4-1,
7-28

1mplicit   FILLER,   4-2
SYNCHRONIZED   Phrase

SELECT    ..    ASSIGN
Clause,   3-2,   9-4,   11-7

Syntax  Rules,   1-8
SYSPRINTI    Keyword

ASSIGN   Clause,    3-2,   11-7
SYSPRINT2   Keyword

ASSIGN   Clause,    3-2,   11-7
SYSPRINT3   Keyword

ASSIGN   Clause,    3-2,    11-7
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SYSPRINT4   Keyword
ASSIGN   Clause,    3-2,    11-7

System   Names,   2-5,   A-4

T

Table   Handling,   2-19
Data-name   Subscripting,   2-21
References   to  Table
ltems,   2-21

Subscripting  Using   lndex-
names,   2-22

Subscripting  Using  lntegers
or   Data-names,   2-22

Table   Definition,   2-20
TALLYING   Phrase

lNSPECT   Statement,   5-5
UNSTRING   Statement,   5-4

TERMINATE   Statement,    11-1
See   Also   CLOSE
Statement

®

See   Also   GENERATE
Statement,

See   Also   SUM   Clause,
See   Also   TYPE   Clause,

TEXT-FILE   Keyword
ASSIGN   Clause,   3-2,   9-3
0PEN   Statement,   5-1
READ   Statement,   5-5

THROUGH   Phrase
ALPHABET   Clause,    3-13
CLASS   Clause,    3-14
EVALUATE   Statement,    5-3
MERGE   Statement,   9-3
PERFORM   Statement,    5-3
RENAMES   Clause,    4-2
SORT   Statement,   9-2
VALUE   Clause,    4-1

THRU    see    THROUGH,

TIME   Phrase
ACCEPT   Statement,   5-2

TIME-OUT   Phrase
ACCEPT   Statement,   6-3
EDIT   Statement,   6-5
VALUE   0F   Clause,    4-3

TIMES   Phrase
PERFORM   Statement,   5-4

T0   Phrase
MOVE   Statement,   5-1
PICTURE   Clause,    6-3
SET   Statement,   5-2

TOP   Phrase
LINAGE   Clause,    4-1

TRAILING   Phrase
SIGN   Clause,   4-1,   6-1,11-1

1-15

S16N   IS   Clause,   4-2
Transf er  of  Control

G0   T0   Statement,   5-1
IF   Statement,   5-1
1nter-Program

Communication,   7-10
STOP   Statement,   5-1
USE   Statement,   5-2

TRUE   before   the   WHEN   Phrase
EVALUATE   Statement,   5-2

TRUE   in   the   WHEN   Phrase
EVALUATE   Statement,   5-2

TRUE   Phrase
SET   Statement,   5-3

TYPE   Clause
REPORT    SECT10N,    11-1

See   Also   6ENERATE
Statement,

See   Also   SOURCE   Clause,
See   Also   SUM   Clause,

U

Unary  Operator,   8-24
Arithmetic  Expressions,   5-3

UNDERLINE   Clause
SCREEN   SECTI0N,    6-1,    7-33

Uniqueness   of   Reference,   2-14
Qualification,   2-14
Subscripting,   2-17

UNIT   Phrase
CLOSE   Statement,   5-1

UNLOCK   Statement,    5-1
UNSTRING   Statement,    5-1

0verlapping  Operands,   5-16
Unsuccessful   Execution,   8-24
UNTIL   Phrase

PERFORM   Statement,   5-5
UP   BY   Phrase

SET   Statement,   5-2
UPON   Phrase

DISPLAY   Statement,   5-2,   6-1
SUM   Clause,    11-1

USAGE   Clause
Data   Description  Entry,   4-1,
7-28

REPORT   SECT10N,    11-1
See   Also   INSPECT
Statement,

See   Also   STRING
Statement,

See   Also   UNSTRING
Statement,

USAGE   IS   INDEX   Clause,    4-3
See   Also   MOVE   Statement



See   Also   SEARCH
Statement

USE    BEFORE   REPORTING   Procedure
See   Also   SUPPRESS
Statement,

See   Also   TYPE   Clause,
USE    BEFORE    REPORTING

Statement,   11-1
USE    FOR    DEBUGGING

Statement,   10-1
USE   Statement

DECLARATIVES    SECTloN,    5-1
Inter-Program
Communication,   7-1

See   Also   WRITE
Statement,

User   Defined  Words,   2-3
USING   0ption

PROCEDURE   DIVISI0N,    5-2,    7-2
USING   Phrase

CALL   Statement,   7-1
MERGE   Statement,   9-2
PICTURE   Clause,    6-3
See   Also   USAGE    IS    INDEX
Clause,

SORT   Statement,   9-4

V

V      PICTURE   Symbol,    4-3
VALUE   Clause

Data   Description  Entry,   4-1,
7-28

REPORT    SECTI0N,    11-1
SCREEN    SECTI0N,    6-1
See   Also   EXTERNAL
Clause,

See   Also   USAGE    IS    INDEX
Clause'

VALUE   0F   Clause
FILE   SECT10N,    4-1,    7-25,

11 -11

VARYING   Phrase
PERFORM   Statement,    5-2
SEARCH   Statement,   5-4

W

WHEN   0THER   Phrase
EVALUATE   Statement,    5-5

WHEN   Phrase
EVALUATE   Statement,    5-2
SEARCH   Statement,   5-3

WORD-BINARY   see   COMPUTAT10NAL-4
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Words,    1-5
WORKING-STORAGE    SECT10N

DATA   DIVISI0N,    4-5
WRITE   Statement,   5-1

See   Also   LINAGE-COUNTER,
See   Also   OPEN   Statement,
See   Also   READ   Statement,

WS-PRINTER   Keyword
ASSIGN   Clause,    3-2,    11-7

X

X      PICTURE   Symbol,    4-3

Z

Z      PICTURE   Symbol,    4-3
ZERO/ZEROS/ZEROES,    2-9

0    (Zero)       PICTURE
Symbol,   4-4

9      PICTURE   Symbol,    4-4
66   RENAMES   Data   Description
Entry,   4-1,   4-11

77  Data   ltem  Description
Entry,   4-5,   4-6,   4-11

88   Condition-name   Data
Description   Entry,   4-11

(Space)
Separator,   2-1

'    (Quotation   Mark)

Line  Continuation,   2-54
Separator,   2-2

()    (Parentheses)
Separator,   2-1

*   (Asterisk)
Arithmetic  Operator,   5-3
Comment   Line,   2-54
PICTURE   Symbol,    4-4

**   (Exponentiation)
Arithmetic   Operator,   5-3

+   (Plus)
Arithmetic   Operator,   5-3

PICTURE   Symbol,    4-4
(Comma)
PICTURE   Symbol,   4-4

Separator,   2-1
-   (Hyphen)

Line  Continuation,   2-54
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-   (Minus)
Arithmetic  Operator,   5-3
PICTURE   Symbol,   4-4

.    (Period)
PICTURE   Symbol,    4-4
Separator,   2-1

/   (Slant)
Arithmetic  Operator,   5-3
Comment   Line,   2-54
Path  Name   lndicator,   2-34
PICTURE   Symbol,    4-4

;    (Semicolon)
Separator,   2-1

<    (LESS   THAN)

Relation  Condition,   5-5
-    (EQUAL    TO)

Relation  Condition,   5-5
SEARCH   Statement,   5-3

--     (Pseudo-text  Delimiter)
Separator,   2-2

>    (GREATER    THAN)

Relation  Condition,   5-5
?   (Prompt)   Display,   5-2
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