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PREFACE

This manual describes the generalised tools for program preparation and
execution.

It is addressed to COBOL, BASIC, FORTRAN and Pascal+ programmers who wish
to link and debug programs which run on the L1 MOS system.

It assumes a basic knowledge of COBOL, BASIC, FORTRAN and Pascal+ and of
the MOS operating system,

SUMMARY

The manual is subdivided into three parts:

Part 1 describes the OLINK Generalised Linker and the commands for
its use.

Part 11 describes the DEB Generalised Symbolic Debugger and the com-
mands for its use.

Part I11 describes other generalised utilities for program prepara-
tion.

. The FFT utility for the transfer of files from the 56000 system
to the L1 MOS system via a floppy disk.

. The CHECK utility for a statistical report on object modules.

. The M5LDUMP utility for the dump of a MOS l-module.
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Introduction te MOS - Code 4002130 G (Vol. 2)
SHELL Commands - Reference Manual - Code 4002770 Q (Vol. 3)
COBOL - Program Preparation and Execution - Code 4004310 T (Vol. 6D)

Compiled BASIC - Program Preparation and Execution -
Code 4002180 M (Vol. 6E)
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PART 1 - THE GENERALISED LINKER (OLINK)

INTRODUCTION TO PART 1

Part one of this manual illustrates how the cempiled units which consti-
tute a COBOL, BASIC, FORTRAN and PASCAL+ program are linked and allocated
so that the program may be run,

We have first described the Linker characteristics and the general con-
cepts which must be understood before a link operation may be effected.
This is followed by a description of the "Linker call' and all Linker
commands with examples.

The error message description follows.
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1. CHARACTERISTICS

INTRODUCTION

The MOS Generalised Linker (OLINK) is aimed at producing load modules,
which may be loaded into central memory, starting from the output of the
COBOL, BASIC, FORTRAN and Pascal+ compilers. The format of these modules
is such that they may be executed by the L1 system hardware, under the
control of the MOS operating system.

The linker can produce both exclusive and shared modules. Shared modules
are used by several processes to share procedures and constants.

The load- modules producec by the Linker may be either private or shar-
able. The latter allow oprocedures and constants to be shared by more
than cone process.

Each load module created by the Linker may have an associated entry-point
table. This ensures that a load module may be used as input in a succes-
sive link operation.

The Linker assigns values and virtual addresses to the symbols defined
within each module as well as to the external symbols which the module
refers to. If a symbol has not been defined in a module which has been
input to the Linker, the Linker may search for it in the sharable modules
and/or in the libraries in order to find its references.

FUNCTIONS

Some or all of the following operations are executed by the Linker when
1t creates a load module. The order in which these operations are listed
is only indicative and must not be considered a true reflection of the
order in which they are actually executed. The Linker:

- Allocates a virtual memory with a logical address

- Builds overlaid program segments

- Resolves symbol references within object modules in input

- Checks for compatibility between symbol definitions and references

- Builds the load module file

- Generates listings and mappings

- Censtructs libraries.

4002794 Y PROGRAM DEVELOPMENT TOOLS 1-1




VIRTUAL MEMORY ALLOCATION

The Linker splits an object module into sections hefore storing it into
the allocated virtual memory.

Section

Program sections are units which are produced by the code generators
(compilers or generators) and used by the Linker to define and make
reference to homogeneous and indivisible parts of a program (executable
code, data, constants etc.). A program section is made up of a memory
area having a name, length, alignment and a series of attributes which
describe the permitted or the intended use of the memory area. The
alignment specifies whether a memory area is to have its address aligned
to a word or a double word, or in the case of absolute sections it
indicates the number of the segment into which the section 1is to be
loaded.

Segment

The memory segment is a hardware concept. The Linker uses segments to
describe the memory reguirements of the entire load-module to the
Process and Memory Manager (FMM). A memory segment 1s made up of a
contiguous memory area which 1s sharable and has the same protection
characteristics as a hardware segment.

Each segment 1s identified by a number.

The Linker creates memory segments by putting together program sections
which have similar {but not necessarily identical) attributes. The user
may request the Linker to create segments via the appropriate command.

Section Attributes

A section may have the following attributes:

- Qverlay / Concatenate
- Relocatable / Absolute
- Sharable / Private

- Executable

- Readable

- Writable

- Fetchable

- Interpreted

- Debug

- Linked

- Stack

A program section may have more than one of the above attributes

concurrently.
The following is a brief description of each one of these attributes.

1-2 4002790 S
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Overlay / Concatenate Section

This attribute tells the Linker how to allocate memory to sections, of
different object modules, having the same name. _ _
Linked sections require their own virtual memory allocation. The Linker
allocates the sectioms having the same name 1n contiguous memory areas.
Overlaid sections share the virtual address space. The Linker allocates
the sections having the same name in the same virtual memory area.

Relocatable / Absolute Section

This attribute tells the Linker whether the section should be assigned a
virtual address space (relocatable} or not (absolute).

Sharable / Private Section

This attribute tells the Linker whether the program section 1s tc be
shared.

Executable Section

This attribute informs the Linker that the program section contains
executable code statements.

The Linker will group all program sections that have this attribute but
not the Readable or Writable attributes into a separate memory segment.
This segment is known as an ''execute-only' memory segment. The segment
needs to be resident in memory only when & statement 1s executed and is
then automatically loaded and unloaded by the operating system {not vyet
available).

Readable Section

This attribute informs the Linker that the contents of the program
section are readable, Data sections are a typical example of Readable
sections.

The Linker will normally attempt to build a memory segment of all program
sections that have the Readable attribute but not the Executable or
Writable attribute.

Writable Section

This attribute informs the Linker that the program section contains areas
which the program may write to. The Readable attribute must alsoc be set
1f the data area is also to be read.

The Linker will normally group together all program sections that are
writable into one virtual memory segment.

4002790 S PROGRAM DEVELOPMENT TOOLS 1-3




Fetchable Section

The Linker will assign a Fetchable program section to a virtual memory
segnent which contains only other Fetchable program sections.

To be Fetchable, all data references to the resulting segment must be
self contained within the virtual memory segment. That is no statement
outside of the segment can have a data reference to any part of it. As an
example we may consider a section that consists of a subroutine that
reads its own contents. Such a section is writable and readable and may
be made Fetchable as long as no other part of the program tries toc read
the subroutine.

Interpreted Section

This attribute informs the Linker that the program section contains
statements to be interpreted.

Debug Section

This attribute informs the Linker that the section contains only debug
information which must be 1included 1in the Internal Symbol Dicticnary

file,

Linked Section

This attribute specifies that the section describes a virtual memory
segment of a previous link step,

This attribute may not be set by the user,

The use of this section attribute allows the Linker to pass segment and

symbol definitions from one link step to another.

Stack Section

This attribute specifies that the section describes a Stack memory

segment.
All relocatable Stack sections are assigned to the user data Stack

segment.

Assigning the Sections

The wvirtual memory segments are assigned to the program sectlons
according to:

- the names and/or attributes of the sections (see the GROUP command
in Chapter 3)

- the user's directives (see the ASSIGN, BLOCK DESCRIPTOR and SEGMENT
commands in Chapter 3).

1-4 4002790 S
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The logical space of the segments is divided into regions:

- Tne regions reserved for the system (cne or more).
- The ROOT region, which is always present, to which the HMAIN load
module is assigned.

- Qther regions defined by the user for building overlays.

Unless it is absolutely necessary, the user need not define the §egments
to be used as this is done by the Linker, according to_the algorithm for
the SEGDOWN/NO SEGDOWN option {see the OPTIONS command in Chapter 3).

The code, constants and sometimes data segments are usually found 1in the
overlays. All the other segments are part of ROOT.

OVERLAY

The Linker permits the user to define an overlay structure for the
virtual memory segments generated. The purpose of memory segment overlays
15 to enable the segments to be used more than once when no more memory
area 1s available. The wuse of overlays allows memory space to be
optimized by grouping code sections having similar functions, in separate
overlays. Each overlay may be loaded into virtual memory if so requested
by the program. In  this manner the memory space 1i5 conceptually
expanded.

An overlay structure in virtual memory is defined in terms of a set of
regions, each of which has a virtual memory area of one or more segments
allocated to it. The following figure 1llustrates how one or wmore
overlays are defined within each region.

4002790 S PROGRAM DEVELOPMENT TOOLS 1-5




MEMORY

ROOT region P | segment 40

Al

segments 41, 42

OVERLAY? region 1

OVERLAY?Z

OVERLAY3 region 2 | segments 43, 44
QOVERLAY4

7777

As shown in the figure there 1s a special region 1identified as the
"ROOT".  Within this region only the MAIN is found. "ROOT" cocrdinates
all the overlays. The other regions defined by the wuser may contain
several overlays.

The user defines an overlay structure by naming the modules and/or
sections that make up each overlay within each region,

The segment numbers chosen for a module which is within an overlay must
be within the range of segment numbers assigned to the region which
contains the overlay,

MAIN and overlays are all load modules.

The set of segment numbers allocated to a region may be explicitly
defined by the user or implicitly determined by the Linker.

1-6 | 4002790 S
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SYMBOL RESOLUTION

The definition of external symbols allows the same data and the same code
to be used by more than one module. . _ '

An external symbol is defined within a program section which contains the
code or data that is associated with that symbol. It may be referred to
by any object module which needs to use that code or data. Each external
symbol has a type, a section, an offset and a name. Raeference to a
symbol must be made by specifying its name and type.

The process of symbol resolution consists of the following three stages
(not necessarily carried out in this order):

- Symbol collection from input object modules. A symbol must be defined
only once but may be referred to several times.

- Symbol scan of object libraries. ln reality the scan is carried out
only on the Symbol directory and not on the entire directory.

- Symbol inclusion from other Load Modules created by a previous link
step. This means that an '"Entry Point List" file must have been
created in the load-module by a previous link step. This file defines
the wvirtual address space that the previously linked load-module has
assigned to it and specifies the external symbols that are defined
within 1t.  These symbols are included in the current link step and
the virtual address space in which they reside is reserved so that
the two load modules can coexist in it. An entry is made in the Link
File List file, that is a part of the Load Module, to indicate that
the new 1load module refers to symbols within the previocusly linked
load module.

SYMBOL TYPE CHECKING

A symbol type 1s associated with each symbol definition and reference.
The Linker will check that ali references to a symbol are compatible with
the symbol type definition.

4002790 S PROGRAM DEVELOPMENT TOOLS 1-7




PROGRAM DIRECTORY STRUCTURE

The Program Directory is the principle output of the Linker,

Each file which is under the program directory groups a specific type of
information having a distinct use within the system.

The following fiqure illustrates the structure of a program directory.

I ﬁrueturr|

r ¥ ¥ ¥ r ¥ 2

Internsl Entry Link Roat Duer bay Ovarlay Tuarlay

Sr-m_al Paine File May Load Table Lead st Leed
Dictionary List List Raduls Haduin Maoduls
1 n
158 EPL LFL HAP MaN avTeR v Dwdn
where:

- The Internal Symbol Dictionary file constitutes the mechanism by
which the language translator communicates the symbolic description
of code and data, as defined in the source program, to the symbolic
debugger,

- The Entry Point List file, contains the external entry point
definitions that are <contained 1in the 1oad modules which may be
referred to by other load modules in successive link steps.

- The Link File List file contains the list of all the 1load wmodules
included in the program virtual address space.

- The Map file contains all the user error messages and the maps or
listings which the Linker may provide in output.

- The Root Load Module file contains the code and data segments which
constitute the main program,

1-8 4002790 5
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- The file which contains the Overlay table is automatically generated
when an overlay structure is created.

- The Overlay Load Module files contain the code and data segments of
the program overlays. Each overlay is stored in a separate file in
the directory.

GENERATING LLSTS AND MAPS

The Linker provides the following output listings:

- Module list
- Memory map
- Cross reference list

The Module list gives the name and the list of all the sections of the
module, for each module. 1t also specifies the size and attributes of
each section.

At the end of the Module list there is a part containing statistics,
which gives the number of sections defined.

The Memory map is an ordered list of segments. For each segment is speci-
fied its type and the ordered list of the input sections.

For each section it gives the name, the start address, the end address
and the name of the module which contains it.

The Cross-reference list gives an alphabetically ordered listing of all
symbol names showing their value and the name of the module that defined
them as well as all modules that refer to them. It also gives additional
listings of undefined and unreferented symbols,

At the end of the Cross-reference list there is a part centaining statis-
tics, which shows how many global symbols have been defined and how many
references there are to symbols.

BUILDING LIBRARILES

Apart from the translator program the Linker has siother srogram (BUILD)
for the construction of files containing skjrct wedule iibraries. This
program allows the inclusion of the singls object modules, which resolve
the references to undefined symbols, in the load modulss during the link
phase., Thus the library resolves some of the remeining undefined symbols.
at program call time.

4002795 U PROGRAM DEVELOPMENT TOOLS 1=-9




GENERAL SCHEME

The figure below shows the various interfaces which exist between OLINK
and its users, -

Note that QLINK cannot handle ZLOC libraries.

command
language

partially

compatible E:>

command
language

Paseals Z‘tYPF
load-module
DLINK
symbol-list
‘~£>CB'LTI'.LD ' S o
¢ ]
|
.t s e PP o i
- 5
S _ \ program-directory
Cobol shject code reaz
Basic
Fortran directory
Pascal+
.mii.j l’ v QL wr 1%
1531 oFL § gLFL MAP MAINT » + § OWax
o _;Tm.“_:,. -t s
1L _
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Where input to OLINK may be:

- The command language, partially compatible with that of the Pascal+
Linker (ZLOC).

- The symbol file produced by the ZLOC Linker.
- The libraries built via the BUILD program.

- The object modules resulting from the compilation of programs in
BASIC, COBOL, FORTRAN, Pascal+.

Where OLINK output is:

- A program directory having the same format as that described in the
subsection "Program directory structure'.

CHARACTERISTICS AND RESTRICTIONS

When the linker receives the specified commands it carries out the fol-
lowing operations:

- all the "GROUPS" are processed in the order they have been input

-~ all the overlay secticen that have the same name as the file EPL are
excluded

- all the SEGMENT, ASSIGN, SECTION, RETAIN, DELETE, RETAINSEC, and
DELETESEC commands are processed in the order they have been input.

The following MOS types:

- RLRDCOBE : code only relocated for read

-  RLRWCODE : code relocated for read and write

-  RLRDDATA : data only relocated for read

-  RLRWDATA : data relocated for read and write

cannot be assigned to code and data output by the BASIC, COBOL, FORTRAN
and Pascal+ compilers.

OLINK checks compatibility between mmu-type and mos-type, and therefore

does not signal errors if the types listed above are used. 1ln this case
the program will abort at run-time.

4002794 Y PROGRAM DEVELOPMENT TOOLS 1-11




OLINK has the following restrictions: no more than the following can .be
defined: ’

127 segments

255 overlays

4096 sections

4096 regions

4096 global and common symbols
4096 commands,

4096 definitions of groups
4096 definitions of Cobol types
4096 numbers of modules

8192 references to symbols
14000 names, e.g.:

section names, group names, symbols, file names

{object files,

command files and libraries), overlay names, module names and

region names.,

1-12
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2. USING THE LINKER

The Generalised Linker i1s called in‘the Shell environment by specifying:
- the keyword OLINK

- the files to be linked

- the directives wanted.

These directives are made up of a set of commands {see Chapter 3} and can
be used at three different levels:

- Using the default file witnout modifications or with varied Linker
output options [see the OPTIONS command in Chapter 3).

Usirng the default file and specifying & logical object aggregation
(overlay).

- Defining the segments in which the program 1s to be loaded.

These three levels can be used in any combination,

FIRST LEVEL: DEFAULT FILE

The default file, read by the Linker, contains the following:

4002790 S PROGRAM DEVELOPMENT TOOLS 2-1




# LINKER DEFAULTS
OPTTONS

NOQ MEMORY MAP

NO MODULE LIST

NG XREF L1ST

NG 15D

NO EPL

NO TYPECHECKING

NO SEGDOWN

HO 1GNORE
SILENT
REFLACE

# allecatien group definitions
GROUP MIXED STZE 54
TYPE 2 MMU O

GROUP HEAP SIZE 44
TYPE 5 MMU O

ATTR MO STACK MO ZXECUTE READ WRITE

NAME * [ien]

GROUP CODE 51ZE 54
TYPE 2 MU 1

ATTR MO STACK EXECUTE NO READ NO WRITE

NAME * {pP]

GROUP DATA S1ZE 44
TYPE § MMy O
ATTR NO STACK MO
NAME * [¢D]

GROUP CONSTANT STZE %4
TYPE 4 MMU 1
ATTR NG STACK MNQ
NAME * [k}
SROUP STACK 512k &4
TYPE & MMU 32
ATTR STACK
HAME * P55

GROUP 15D 51ZE 28
ATTR 3EBUG

=

ey

# overlay mode
SEPARATE

¥ reserve system] segments first MMU

REGION SYSTZM] USe 21 2 3 4 3 56
14 15 14 37 18
25 26 27 18 29
36 37 38 39 &2

# reserve system2 segments second MMU

%20 21 22

30 31 32 33

KEGIOM SYSTEMZ USE 54 45 46 57 4B 6% 70 71 72

L7577 7879
g& 37 38 39 50

4 reserve for hw with anly cne MMU
AEGION NOMMUZ USE 38 97 933 39
105 164 107 108
174 15 1is 117
143 124 125 1ZA

F start 4ith root
00T

30 81 82 83
F1 92 93 94

100 1071 702
129 110 *11
118 119 120
127

23
34

-

34
95

103 104
112 112
121 122

EXECUTE READ WRITE

EXECUTE NO WRITE READ

i3
24
35

74
85

W]

4002794 ¥
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The default file is a Linker command file and makes the }inging process
very easy. It is read at the start of a program linking phase and
resides in the Linker's program directory. 1f the user does not have any
special requirements the default file only can be used.

Example 1

OLINK PROGRAM FATT.E OBJ1 0BJ2 LIB1 RT-Command-File

where:

- "OLINK" 1s the call for the Linker.

- "PROGRAM FATT.E" specifies the program directory.

- “0BI1 0BJZ2'" are the fiies, and "L1B1" is the library to be linked.

-~ "RT-Command-File" are the libraries and commands required at run time
for the language being wused (see '"COBOL - Program Preparation and
Execution' and "Compiled BASIC - Program Preparation and Execution').
The output is:

a program directory, FATT.E
a load module, known as MAIN, under the FATT.E program directory.

If the user does not give the PROGRAM command, the Linker's default name

1s the name of the first module given.

Operating in this way, the Linker produces in output a program directory

containing the MAIN made up of all the sections of all the object files

given. The following message is displayed on the standard output 1f
errors occur: '

ERRORS =~=> LOOK IN THE MAP FILE
which tells the user to check the map. All the options (see .the OPTIONS
command in Chapter 3) are normally 1inactive and do not give any

additional output for the load module. In the example below the
specified options override those given in the default file.
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Example 2

OLINK PROGRAM FATT.E 0BJ1 0BJ2Z LIB1 RT-Command-File OPTIONS NO SILENT

XREF

where:

~  "NO SILENT" indicates that warning messages and the OLINK map are to
be displayed.

- “"XREF" indicates that the cross reference i1s wanted.

The default file 1s the base on which programs are built, 1t can be
modified by the System Administrator of the machine defining a common
operating mode for all the users. The commands are processed by the
Linker 1in the same sequence in which they are entered, starting from the
default file. This must always be present even if it 1s empty; it 1is
processed by the Linker before the user commands.

DESCRIBING THE DEFAULT FILE

The standard Linker directives are given in the default file, and are
described below.

Assigning the Options

All the options are assigned so that the least number of flles possible
is generated:

- No map 1s produced.
- Warning messages are not given.
- The EPL and 150 files are suppressed.

- The segments to be assigned to the programs are chosen, starting from
the highest numbers.
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Defining the Allocation Groups

The default file contains groups definitions (see the GROUP command in
Chapter 3) so that separate segments contain:

~ Code (see '"MODIFYING THE DEFAULT FILE™)

- Constants (see "MODIFYING THE DEFAULT FILE")

- Read/write data

- Stack

-  Heap

These are the main types of segments making up an executable program. A
group is also defined for debugging the 15D file (see the OPTIONS command
in Chapter 3). The list of groups is scanned as each section 1is input.
The Linker checks that the section's name or attributes are compatible
with the group. 1If at least cne of these tests is positive, the section
is allocated to that group. If no group is found for a particular
section, this is allocated to the first group defined starting from the
default file.

Defining the Segments which are not to be used

The indicated segments are reserved for the system. This indication
means that the logical address space is inaccessible during the current
linking phase (see the USE command in Chapter 3).

Root

This command assigns the current region to the program's MATN.

MODIFYING THE DEFAULT FILE

As the logical address space is limited, the default fiie sometimes has
to be modified to group sections which would nermally be zoparated. One
way of doing this is to mix code and canstants in the same group.
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Example:

EE

# LINKER DEFAULTS
OPTICONS

NO MEMORY MAP

NG MODULE L15T

NG XREF L1ST

NG ISD

NO EPL

NG TYPECHECKING

NO SEGDOWM

NO 1GNORE
SILENT
REPLACE

# allocation group definitions
GROUP MIXED SIZE 64
TYPE 2 MMU O

GROUP HEAP SIIE 64
TYPE 5 MMU ©

ATTR NO STACK NO EXECUTE READ WRITE

NAME * {ieh]

GRCUP COD CONST SI1ZE 64
TYPE 2 MMU 1

ATTR NO STACK NO WRITE

NAME * [pPkK]

GROUP DATA S17E ¢4
TYPE 5 MMU O

ATTR NO STACK NO BXECUYE REaAd WRITE

NAME * [dD]

GROUP STACK SIZE 64
TYPE 6 MMU 32
ATTR STACK
NAME * [s51

CROUP 15D S1ZE 128
ATTR DEBUG

¥ overlay mode’
SEPARATE

# resarve System] segments first MMU
REGION SYSTEM1 USE 01 234556

78

E AN VER

12 13

14
25

25

15 16 17 18 15 2C 21 22 23 24

26 27 28 29 3¢ 31 32 33 34 35
37 39 3G A0

_# reserve system? segments sacond MhU

RECTON SYSTEMZ USE 44 £3 &4 67 48 22 70 71 72 73 74

78
86

76 ¥YF TR 7T A0 8§ 82 £3 B4 85
87 B8 59 %0 ¥ 92 93 94 95

# reserve for hw with oniy onz MMU

RESION NOMMUZ USE

# start with root
koY

54
105
4
273

7 O9E Sy 0o 0% 18E 103 124
106 107 108 109 110 111 112 113
112 906 1V M8 1% 120 127 122
24 125 126 17
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SECOND LEVEL: LOGICAL OBJECT AGGREGATION

The Linker allows the user to logically group  output objectg, withogt
having to define the program segment by segment. This operating mode 1s
based on the following commands:

- REGION

- GROUP

- OVERLAY

Example 3

OLINK PROGRAM FATT.E O0BJ1 REGION ALFA OVERLAY 0OV1 0BJ2 OVERLAY 0vZ2 (BJ3
{ 1IB1 RT-Command-File OPTIONS NO SILENT

where:

- "OLINK"™ is the call to the Linker.

- "PROGRAM FATT.E" specifies the program directory,
- "OBJ®Y indicates that it muét be placed in Root.

- "REGION ALFA'" defines the ALFA region in which the 0V1 overlay, con-
sisting of 0BJ2, and the 0V2 overlay, consisting of 0BJ3 and LI1B1,
are found,

- "RT-Command-File' are the libraries and commands required at run time
for the language being used (see "COBOL - Program Preparation and
Executicn' and "Compiled BASIC - Program Preparation and Execution')},

- "OPTIONS NO SILENT' indicates the desired option,

The REGION command (see Chapter 3) divides the available virtual address
space into logical partitions.

The GROUP command (see Chapter 3) establishes how the input objects are
to be grouped. Input objects are the sections of the files (compilation
units) to be linked.

The OVERLAY command (see Chapter 3 ) defines a program overlay on the
current region. Each overlay is made up of a separate load module called
OVxx, The main load module and the eventual overlays are placed in the
program directory,
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USING THE COMMAND FILES

The user can indicate to the Linker which commands he wants to use by:

- creating a command file in EDITOR which contains the required
directives

- specifying the commands in the Linker's call, following the Shell
environment's conventions.

The following two examples illustrate this and are equivalent.

OLINK PROGRAM FATT.E OPTIONS NO SILENT XREF MEMORY MAP 0OBJ1 0BJ?
RT-Command-F1ile

OLINK cmdfile 0BJ1 0BJZ RT-Command-File

where
- "cmdfile" contains the directive:
PROGRAM FATT.E OPTIONS NO SILENT XREF MEMORY MAP
The command files can be nested, allowing them to refer to each other.

There can be up to seven nesting levels. This is shown in the map in the
section "DTAGNOSTICS, Command Language Interpretation'',

THIRD LEVEL: SEGMENT DEFINITION

If there are any special requirements, and the segment and offset of each
section have to be established, the following commands can be used (seae
Chapter 3):

-  BLOCK DESCRIPTOR

- SEGMENT

_ SECTION

- TYPE

-  ATTRIBUTE

- ASSIGN
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Some examples of using these directives are given below.

ATTRIBUTE 1
TYPE 2
<55>%0000 * [pP]

SEGMENT 55
MMU 1 TYPE 2
OFFSET %0000 * [pP)
ENDSEGMENT

Segment 55 1s created with executable code (TYPE 2, MU 1) in t': two
examples above, with the directives specified in a command file. An
alternative to these methods is:

SEGMENT 55 15 CODE
OFFSET %0000 * [pP]
ENDSEGMENT

Segment 55 can be defined in the way described above as the CODE group
with TYPE 2 and MMU 1 is defined in the default file.

4002790 S PROGRAM DEVELOPMENT TOOLS 2-9




Example:

ATTRIBUTE 1

TYPE 2

<56> %0000 * [pP]
%8000 % [KK]

SEGMENT 55
MMU 1 TYPE 2
OFFSET %0000 * [pP]
OFFSET %8000 * [kK]
ENDSEGMENT B

If these directives are given in a command file a segment is created with

read only code and data.

Note that a segment cannot be redefined.

2-10
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CALLING THE LINKER

The Linker's call must have the following syntax:

-——®t fileNamsa

A 4

R HinkerDirective 'y

] shellDirective

where:

"“fileName' is the name of an OLINK input file which may be one or
more of the following:

an object file

a library object file

a load module

a Linker command file

a symbols file.

The file 1s 1identified by 1its pathname, which follows the  same
conventions as for the SHELL environment. The Linker can i1dentify the
type of each input file and so process it correctly. The Linker may be
called more than once under any one working directory.

- "linkerDirective' represents the commands for the Linker as described
in the following chapter in reference form. The call syntax 1is:

—ih ASSIGN >
¥ o ATTRIBUTE >

_ : —
——J!-—b USE »

4002790 5 PROGRAM DEVELOPMENT TOOLS 2-11
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- "shellDirective" specifies the standard output files to be used by
the Linker. These commands are handled by Shell but are invisible to
the Linker. They are usually output redirection or background com-
mands.

Notes

File names and Linker commands are processed sequentially in the same
order in which they were entered.

In the case of an object file the file contents are included in the pro-
gram in the link phase.

In the case of a library object file the library is scanned to resolve
all the external references which the Linker has come across in the pre-
viously included modules,

When object modules are included, either via an cbject file or via a
library scan they will form part of the region/overlay under construc-
tion.

In the case of a load module, the Linker includes the Entry-Point List
symbol file in the program. This ensures that the virtual memory segments
used by the load module are reserved and the external c¢allable symbols
are defined. The symbol file is compatible with the ZLOC Linker and may
be produced directly by 1it.

In the case of a Linker command file, it reads all the commands contalned
in the file and replaces the command file names with the commands they
contain,

CHAINING RUN TIME COMMAND FILES

When the Linker is called the user must specify one of the following com-
mand files:

/1PL/DPC/COB _RTS/LIB/RTLINK if the user is COBOL

/1PL/DPC/BAS RTS/link.cmd if the user is BASIC

These files contain the commands necessary for loading the following sys-
tem components: VISA, Line Manager, PGU, etc.

In the Linker symbol resolution phase the Linker will see if any of the
symbols which are not resolved, are defined in one of the above com-
ponents, 1f so, the component will be linked and locaded into memory.

2-12 4002794 ¥
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BUILD

This is a program which allows the user to build libraries.

This program scans the object file in input and groups the rnames of the
symbols and modules in a listing (LibraryFile.L). This is divided into
two parts, the first contains an unordered listing of all the symbols
contained in each module, the second part contains the ordered listing of
all the symbols contained within all the modules.

The program input parameters must not exceed 140 characters.
The syntax of the program call is:

BUILD ' pi libraryFile | fileName >

where:

- "libraryFile" identifies the library to be created.

- "fileName" identifies the object file which is s balong to the
library
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MEMORY ALLOCATLON

The memory 1s made up of 127 segments, and only part of it is available
toc the user.

The defauit file specifies that segments ¢ to 39 and segment 62 may not
be accessed by the user, if tnere is one MAU.

If there aire two MMUs, the system allocates secments 64 to 95, laaving
segments %6 to 127 free for the usar. Far informaticr on the frog seg-
ments see MIOS - Programmer Guide .

There are other segments which the user wmey not sccess im eash operating
environment.

The user can see how the memory has been allocated by listing the con-
tents of the "MAP" file, which is in the program-dirsctory.

START/END OF LINKING PHASE

When linking starts the following message is displayed:
%k QLINK 7.K #%%

When linking terminates and no errors have occurred, the program goes
back to the prompt. Otherwise the following mess2gz is displaved:

ERRORS --> LOOK IN THE MAP FILE

The value of the %STATUS variable may be tested from the Shall BV R
ment, to sec if linking terminated correctly:

-  %S5TATUS = 0 : correct end

i

- %5TATUS = ¥ : ron-fatal error (warningj

1}

- %STATUS = 2 : fatal error (abort)

1f the Linker was unable to complete the 1linking phase correctly, or
there were in any case , the error and/or warning messages are stored in
the MAP file, which is in the program-directory.

The Lirker then displays the following message:

ERRORS ~-> LOOK IN THE MAP FiIL

This iz ths Linker's way of passing information ts the wusers, who can

read the section of the MAP file containing the &rror messages, provided
that he had previously requested its creatien.

In certain cases of zbnormal termination of the linker, the following
files may remzin open in the current directery: VRT.nnnnnnnn,
DEN.misananan, MSG.nonnrnnmn, Annnhhnn™ ars eight  hexadecimal characters
reprassnting the process number.
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3. COMMAND LANGUAGE

This chapter describes the Linker command language, giving the main
characteristics and a description of all the commands available.

LANGUAGE CHARACTERISTICS

The Linker command language allows the user to:

- Specify which modules are to be included in the program

- Specify which libraries and load modules to search for or include

- Specify the program overlay structure

-  Specify the desired output (maps, listings etc.).

- Control the generation of the Internal Symbol Dictionary

- {Control the generation of the Entry Point List file

- Modify the attributes of the sections which make up the program

- Assigns an address to a section within a segment.

The { inker command language is heavily dependent on the definition of the

overlay structure and of the type of memory allocation adopted.
A summary of both is given below.

Regions and Overlays

A region 1s an area of segments,

One or more overlays may be assigned tc a region., Each overlay is made up
of at least one module. A module 1is assigned to the current
region/overlay pair via a Linker command. Successive commands may assign
all or part of the program sections within a module to other
region/overlay pairs. All programs centain one special region known as
"root" which contains just one overlay. The root region is never unloaded
from the program virtual address space. This means that the data segments
contained 1n it cannot be reilnitialised and the code segments may always
be referred to directly.
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Allocation Groups

The Linker command language defines all memory allocation in terms of
allocation groups. Each allocation group has a group name, a name
pattern, a list of attributes, a maximum size, a list of MMU attributes
and a type. The name pattern and attribute list are used to determine
which program sections are part of the allocation group.

The Linker builds one or more virtual memory segments, for each
allocation group, within each region/overlay pair that contains one or
more program sections.

ZLOC COMPATIBILITY

The OLINK command language has been extended to allow a certain degree of
compatibility between the ZLOC and OLINK directives. Some of these OLINK
commands are now expressed in two different alternative forms:

-~ ILO0C type

- OLINK type

The SEGMENT (OLINK type) and BLOCK-DESCRIPTOR with TYPE and ATTRIBUTE
{ZLOC type} commands create the same directive.
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COMMANDS

All the commands, with the exception of one, start with a keyword, which
may be followed by parameters and another keyword. One of the commands
for the allocation of segments 1is an exception to this rule. To
distinguish this command from others we have called it "BLOCK-DESCRIPTOR"
for reference purpose.

Keywords may be entered in upper case or lower case letters. Information
on how to insert comments between one command and another and the
reference of all commands which have been ordered alphabetically follows.

Comments

Comments are character sequences which are not Linker commands.
The following diagram illustrates the two forms which a comment may take.

b4

@_V > any character ( t )
except 1"

or:
any character p{ Endofline
except "1™
In the first case the comment delimiter is '!", whereas 1in the second

case the comment is delimited by "#' to the left and by the end of the
line to the right. A comment can not be inserted within a linker
directive, '
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FUNCTIONAL SROUPS

The command language is structured in a manner which allows the commands
to be divised and subcivided inte the Tollicwing functicnal groups.

Commands wilech Define Input

The Linker is able to define the file type (cosmand 7Tile, symbol file,
load modulz file,object file,object librzry Fifa) «f » Filz sreqifiad
within one of its commands. The user may r e the Linker ww roud and
interpret the identified file by using one of the following coummands:

- COMMAND
- FLLE

- LNCLUDE
- INPUT

=~ INSYM

Commands which Define Output
The Linker will create as many files as requested by the user. 7he major-
ity of these files are created under the prearam dirsstary. The uaer may

produce or suppress output files by usimg the follewirg commands

For maps or listings:

- MAE

- NOWARMINGS

- OPTIONS [no] ignore
[(nol 1isd
(o] memory map
{ﬂo} module list
Lﬁu, repiace
Tnoj segdown
[no] silent
ino] typechecking
r=s] xref list

- QUIE

For the Entry-Foint List file or the symbol file:

- UELETE

- DELETEZEL {9‘

- CPTIZRS Tan] apl
-~ RETAIN

~ RETAYMSEC (¥)

- SVYMBOL

(e) Note: the sommands "DELETESEC" and "RETAINSEC™ are typical of the

CoROL Dynamic ik, o .
For furthsr detgils sze CDBOL - Program Prepsraziion avd cxecution
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For load module generation:

- OUTPUT / PROGRAM

Commands for the Management of lLoad quules

The user may manage the load modules via the appropriate commands.

To define

and manage overlays:

ASS1GN
COMBINE

- HONOR
- QVERLAY

To define

SEPARATE
regions:

DATASTACK
REGION
ROOT

USE

To allocate memory:

To assign

ATTRIBUTES
BLOCK~DESCRIPTOR
GROUP

SECTION

SEGMENT
STACKBASE

TYPE

2 message or an entry point to the main load wodules:

ENTRY / ENTRYPOINT
MESSAGE

- OPTIONS {no] segdown

4002795 U
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ASSIGN

Assigns the specified sections to the current region/overiay. Particular
module sections may be allocated to regions other than those to which the
remaining module sections were allocated.

"ASSIGN' commaras are processed after the Linker has read all the object
modules in the same order in which they were sniered,

The command syntax is:

L ASSIGM patternExpression [——~4L——4p

where:

-  "PatternExpression’ is an expression used to identify one or more
sections. The cnaracters it contains assume the Tollowing meaning:

* ; didentifies any character o7 any Lype, ihat iz any name

? : identifies any single character

[abks! : identifies one of the characters specified within the square
oracksts, in this caszs a,b,k or s.

"
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ATTRIBUTES

Assigns an attribute to a segment which has been created and establishes
the type of hardware protection of the segment. Each segment created in
the executable output file has an attribute and a type. The default value
of the byte which represents the segment attribute 1is O,

There is no limit to the amount of times that this command may recur.
This command is compatible with the ZLOC Linker.

It's syntax is:

mmu-type

ATTRIBUTES

number

where:

- 'mmuType’’ specifies one of the following attributes to be assigned to
the segment:

RDWRT  segment which may be written to, read and e>rcuted
ROONLY : segment which may be read and executed

XQTONLY : segment which may only be executed

STCKATIR: segment with stack function

- “number“_represents the attribute type code which may be used as an
alternative to "mmuType':

0 :RDWRT

t :RDONLY
8 :XQTONLY
2

32 :STCKATIR

4002790 S PROGRAM DEVELOPMENT TOOLS 3-7




BLOCK-DESCRIPTOR

This comnand allocates a segment {see the SEGMENT command). Segments may
be defined only once.
For example the following definition is in error:

<<43>>%0000 * [rR]
<<43>>%B000 raffa

whereas 1t would be correct to define the segment thus:

<«<43>>%0000 * [rR]
%BO00 raffa

This command is compatible with the ZLOC Linker.
The comnand syntax is:

mmuType |

number1 |—

mosType [

number?

—b@—v segiumber -v@—u segmentaffset A A

08 9

groupName

1 patternExpression >

seqmentoffset

wher e:

-  “segNumber' specifies the segment number and must be in the range 0
to 63. No arithmetic expressions are permitted within “segNumber".

- ‘"segmentoffset' is a number which specifies the segment offset. No
arithmetic expressions are permitted within '"segmentoffset".
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- “"number1' represents the
code {0,1,8,32) which
the segment:

0 : RDURT

t

1 : RDONLY
8 : XQTONLY
32 : STCKATTR

- “"mumberZ' represents the
RWDATA, STACK) code (1,
ing segment types:

: XQTCODE
: RDCODE
: RWCODE
: RDDATA
1 RWDATA
: STACK

O N B (0 Py =2

“"mmuType" (RDWRT, RDONLY, XQTONLY, STCKATIR)
specifies cne of the segment attributes for

segment which may be written to, read and
executed

segment which may be read and executed
segment which may only be executed
segment with stack function

"mosType" (XQTCODE, RDCODE, RWCODE, RDDATA,
2,3,4,5,6) which specifies one on the fellow-

code for execution only

code for reading only

code for reading and writing

code for reading only

data which may be written or read
stack segment

- "groupName' specifies the section allocation group name,

- "patternExpression" is an expression used to identify one or more
sections. The characters within it have the following meaning:

* : identifies any number of characters of any type, that is

any name

? : identifies any single character
[abks] : identifies one of the characters specified within square
brackets in this case a,b,k or s. '
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COMBINE

Indicates that the overlay structure defined in the object module 1is to
be 1ignored. Furthermore all the code segments are grouped into a single
virtual memory segment,

The command has no parameters.

COMMAND

Used to give a set of commands, contained in the specified file, to the
Linker.

The specified file in 1ts turn may contain "COMMAND" nested up to 7
levels.

This command is compatible with the ZLOC Linker.

The command syntax is:

COMMAND fileName p——»

where:

“fileName' is the name of the command file.
The file is identified by 1its pathname, which follows the same
conventions adopted for the Shell environment.
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DATASTACK

Makes the stack region the current region. The stack reglon has exactly
one overlay: the user-data stack. The user may specify the virtual seg-
ment number to be assigned to the user-data stack.

The command syntax is:

DATASTACK segNumber ¥ )

where:

- segNumber" declares which segment is to be used for the stack, it
may be in the range 0 to 63

4002794 Y PROGRAM DEVELOPMENT TOOLS 3-1
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Specifies the symbols which are to be deleted from the Entry Point List
of the load-module. It is processed after all the object modules for the

linking operation have been read.
The DELETE and RETAIN commands (see the RETAIN command} are processed
sequentially in the order they are given,

The command syntax 1s:

DELETE patternExpressicn —p

where:

"patternExpression' is an expression used to identify the symbols
which are to be deleted. The characters it contains have the follow-
ing meaning:

h * : identifies any number of characters of any type, that is
any name
? : identifies any single character
[abksl: identifies one of the characters specified in the square
brackets. 1In this case a,b,k, or s.

DELETESEC

".‘ This command specifies the sections with the OVERLAY attribute that must
be deleted from the Entry-Point List of the load-module. 1t is processed
after reading all the object modules to be linked. The commands DELETESEC
and RETAINSEC (see the command RETAINSEC) are processed sequentially in
the order they are given,

The syntax of the command is as follows:

A 4

DELETESEC J}—Y—af P2TTe"
" expression

n where:

pattern-expression is defined as above.
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Provides a numeric value or the name of a global symbol which is the
entry point of the load module.

The command may be entered only once.

It 1s compatible with the ZLOC Linker.

The command syntax is:

ENTRY / ENTRYPOINT NS
\J

ENTRY »{ symbolName

—P —p

‘ El\i"I'I-EYPOIINIT,l »| segNumber 31 offset u

wherea:

- "symbelName™ specifies the global symbol name. U

"segNumber' may assume a value in the range 0 to 63. Together with
the "offset"” it indicates the program entry point.

Notes

- 1f this command is present, the name of the specified symbol or an ~."
address e.g. <segment number, offset>, is used as an entry point,
independently of any definition existing within the object module.

- 1f i1t 1s not present, the entry point is the first that is defined in
the ohject modules which are scanned.

- 1f there 15 no entry point declared in the c¢bject modules, the
Linker establishes the start of the first code section of the first
object module read as the entry point. 1If there is nc code section,
the entry point will be the start of the first section (of any type)
of the first object module read.
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FILE

Specifies that the parameter that follows is to be interpreted as a
The command

name.  The
syntax is:

command is compatible with the ZLOC Linker.

file

FILE fileName }———p

where:

- "filename' may indicate one of the following file types:

an object file

a library object file
1oad module file
symhbol file

Linker command file

o o @

The file 1s 1dentified by 1ts pathname, which follows
conventions as those adopted by the Shell environment.

4002790 S
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GROUP

Defines the sections which are to be contained in one or more segments.
These sections constitute an allocation group. All the allocation groups
are kept in a list within the Linker. At creation time of a new
allocation group a new entry point is created at the end of the list.
Ordered scanning of the list is carried out when it 1is necessary to
identify the group to which a section belongs. :

All the object modules have to ‘be read before sections may be assigned to
the various groups. The algorithm for this is:

the Linker first attempts to compare the section by using its attributes.
If this fails it attempts to use its name. If this also fails an error
signal is sent out and the section is assigned to the first group defined
in the command 1list. Therefore, the first group must always be of the
type defined by the default file.

The command syntax is:

—@—h patternExpression »

iNgr
number1
' GROUP ’»-—} groupName r MHU

nauType

@—P number 2
-f-l number3
TYPE »

./
3

v

sectionkttr

v

h A

b 4

v

1 T

where:

- ‘groupName" indicates the name of the group which is to contain the
sections.

- ‘'patternkExpression' is an expression used to identify one or more

sections which belong to the group. The characters it contains have
the following meaning:
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. identifies any number of characters of any type, that is
any name
? : identifies any one single character
[abks]: identifies one of the characters specified in square
brackets im this case z,b,k or s.

-  "sectionAttr' provides the section attributes. These may be:

EXECUTE
READ
WRITE
ABSOLUTE
RELOCATE
PRIVATE
SHARE
FETCH
OVERLAY
CONCATENATE
INTERPRET
L INKED
STACK
DEBUG

Attributes which are not specified are not relevant toc the section.

- "number1' represents the “mmuType® (RDWRT,RDONLY,XQTONLY,STCKATTR)
code (0,1,8,32) which specifies one of the following segment attri-

putes:
0 : RDWRT - segment which may be written to read and
executed
1 : RDONLY - segment which may be read and executed
B ; XQTONLY - segment which may be only executed

32 : STCKATTR

segment with stack function
= "number2" specifies the maximum segment size in k-bytes.

- "number3" represents the "mosType' (XQTCODE,RDCODE,RWCODE,RDDATA,
RWBATA, STACK) code (1,2,3,4,5,6) which has one of the following

values:
1 : XQTCODE - code used for execution only
2 : RDCODE - code used for reading only
3 : RWCODE - code used for read/write operations
4 : RDDATA - data which may only be read
S : RWDATA - data which may written and read
6 : STACK -~ stack segment
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When assigning values to ''number1" and 'number3", the following
limitations on compatibility must be respected:

number number3
0 3, 5,
1 2, 4,
8 1
32 é

HONOR

Indicates that the overlay structure ,defined by the object module, must
be built using the current overlays.

This tcommand has no parameters.

INCLUDE

Allows the modules specified in the command to be included in the current
region/overlay. The modules are drawn from the indicated library object
file created by the BUILD program. Library modules may thus be included
even 1f the Linker has not come across references to the symbols defined
in these modules in the modules already read.

The command syntax is:

INCLUDE libFile p1 moduleName >

where:
- "libFile" is the library file path name.

- "moduleName" is the name of the module to be included.
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INPUT

Indicates the object files which contain all the code sections which the
Linker must link together.

It may recur in the command list as many times as necessary.

This command is compatible with the ZLOC Linker.

The command syntax is:

' fileName >

where:

- “fileName" identifies an object file.
The file 1s identified by 1its pathname, which follows the same
conventions as those adopted in the Shell envlronment.
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INSYM

Imports symbols from another link operation.

There is no limit to the amount of times that it may recur.
The symbol file may not be only partially read.

The command syntax 1s:

INSYM fileName }———p

where:

- "fileName" identifies the symbol file. The file can be produced by
OLINK or by ZLOC {see the General Scheme in Chapter 1). The file is
identified by its pathname, which follows the same conventions as the
Shell environment.
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MAP
This command executes the following three maps:

- {ross Reference List
- Memory Map
- Module List.

The file specified in the command contains the maps. Parts of maps are
added to this file according to the options given (see the COPTIONS
command ).

The command syntax is:

fileName }—Pp

where:

- "fileName" is the pathname of the map file.
The file 1s identified by its pathname which follows the same
conventions as the Shell environment.
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MESSAGE

Provides the text to be included in the message part of the executable
file header. 1t may be used only once,
The command syntax is:

MESSAGE name ——p

where:

- "name' is a string containing a message, this must not contain any
blanks.

Note

If this command is not used, the Linker will include a null message 1in
the executable file, :

NOWARNINGS

Suppresses all the warning messages,
The command has nc parameters and it is compatible with the ZLOC Linker.

OPTIMLZE

This command is compatible with the ZLOC Linker and has no effect for
OLINK, in fact the optimisation of data section numbers is automatic.

3-20 4602790 3

cC

C



DD

DD

OPTIONS

Specifies the output options produced by the Linker. The options used by
the Linker are those activated at the end of the commands. This command

can be repeated.

The command syntax is:

OPTIONS

where:

- "optionld" specifies the output options which may be:

EPL:

the Entry Point List file which forms part of the load
module wused by the successive link steps. The EPL file
is an object file which only defines sections and sym-
bols. Either all the sections or those for the EPL file
have the "“LINKED'" attribute. The following is contained
in the EPL file: '

- the symbols selected by the command seguence
RETAIN/DELETE (see the RETAIN/DELETE commands) to
pass them to another linking step

- the sections selected by the command  sequence
RETAINSEC/DELETESEC (see the RETAINSEC/DELETESEC com-
mands) to pass them to another linking step

- the definition of the segments, as absolute sections,
thdt are used 1in the current linking step and are
consequently not to be used in the next one.

Correspondence between the sections defined 1in the EPL
file (which all have the OVERLAY attribute) ad those
defined in the other object files which are part of the
same 1link, 1is done on the basis of the original types,
not those that result from execution of the link com-
mands, This means that correspondence is obtained before
execution of all the commands to the 1link step, and
therefore directives such as SECTION, SEGMENT, ASSIGN
{see the corresponding commands} do not change section
allocation. 1f the commands RETAIN and/or RETAINSEC are
not specified, only the segments allocated as absolute
sections are specified in the EPL file. Any later link
step that uses this EPL file in input, will not allocate
anything in the segments that have been defined in it,
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IGNORE ;
15D:
MEMORY or

MEMORY Map:

MODULE or
MODULE LIST:

REPLACE:

SEGDOWN :

SILENT:

TYPECHECKING:

XREF or
XREF LIST:

3-22

enables the link to match names without distinguishing
between upper and lower case characters.

the Internal Symbol Dictiomary used by the symbolic
debugger.

the memory Map.

the Module List,

the Linker replaces the program directory if this already
exists, 1f '"NO REPLACE™ is specified the focllowing mes-
sage is produced:

"PROGRAM DIRECTORY ALREADY EXISTS"

"INPUT A NEW PROGRAM NAME:*

This message will remain displayed until a new program
name is entered.

the search for free segments starts from segment number
63 to 0.

the Linker may operate in transparent mode, 1t dces not
give eilther warning messages or the first section of the
map (DIAGNOSTICS), made up of:

- command language interpretation

- memory allocation

- load medule generation

The effect is the same as specifying QUIET and NOWARN-
INGS.

the Linker may carry out typechecking.

the Cross Reference list.
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Note

The table below indicates the output generated by certain options:

options output

memory map MEMORY MAP
SEGMENT SUMMARY

-

xref list 1 CROSS REFERENCE LIST
UNDEFINED SYMBOLS

mogule list MODULE LIST

silent DIAGNOSTICS
{suppresses warning/error messages).

OUTPUT / PROGRAM

Specifies the file in which the executable file produced by the Linker is
to be loaded. :

1f this command has not been used the load module 1is lcaded under the
working directory which is active at Linker call time.

This command 1s compatible with the ZLOC Linker.

The command syntax is:

PROGRAM
CUTPUT

——p| pathName e

where:

"Pathname' 1s a load module file, it follows the same conventions
adopted by the Shell environment.
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Creates region/overlay pairs. The region 1is the current one and the
overlay is that specified in the command. If the current region 1s the
root or stack region, this command may not be used.

The command syntax 1is:

OVERLAY name —

where :

- "pathName" is the name of the load module file, it follows the same
conventions adopted for the Shell environment.

QUIET

n Suspends the Linker output which is normally displayed on screen.
The ''fatal error' messages are however not effected by this ccmmand and
will be displayed if necessary.
This command has no parameters and is compatible with the ZLOC Linker.

REGION
The specified region becomes the current one with this command see the

n USE command),

The command syntax is:

REGION name —

where:

"mame' is the string which identifies the region.
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RETAIN

Specifies the symbols which are to be held in the Entry Point List of the
load-module. The RETAIN command is performed after all the object modules
for the link operation have been read. The commands RETAIN/DELETE. (see
the DELETE command) are performed sequentially in the order they are
given.

1t must be used with the EPL option {See OPTIONS EPL), otherwise it has
no effect. The command syntax is:

RETAIN patternExpression f———P

where:

- patternExpression” 1s an expression used to identify symbols which
are to be held 1im the file. The characters it contains assume the
following values:

* . identifies zero of more characters of any type, that is
any name
? : identifles any single character
[abks]: identifies ore of the characters specified in the square
brackets, in this case a,b,k or s.

RETAINSEC

This specifies the sections (which all have the OVERLAY attribute) which
must be stored 1in the Entry Point List of the leoad-module. The command
RETAINSEC is performed after all the object modules for the 1link oapera-
tion have been read. The commands RETAINSEC/DELETESEC (see the command
DELETESEC) are performed sequentially in the order they are given.

The command RETAINSEC must be used with the EPL options {see QPTIONS EPL)
otherwise 1t has no effect., The command syntax 1is:

|

| attarn
RETAINSEC —Y—»f P _ _[_,
expression

where:
- "patternExpression' is defined as above.
ROOT

Ensures that the root region becomes the current reglon, This region has
one overlay which is loaded into virtual memory each time the program is
executed. The command has no parameters.
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——b patternEnpression —Y ——b@—b groupiame : »

SECTION

Modifies the attributes, the allocation group assignment and/or the
virtual memory assignment of all the sections indicated.

These commands are processed after the Linker has read all the object
modules. They are analysed 1in the same order in which they have been
written to the Linker command list.

The command syntax is:

—ib secticnAttr

L p{ aDORESS }—p| seqhumber |—p] offser |

where:

- "PatternExpression' is an expression used to identify the section to
be modified. The characters it is composed of assume the following
meaning:

* ¢ identifies zero or more characters of any type, that is any nan
? . identifies any single character

(abks]: identifies one of the characters specified in the square bracke

in this case a3,b,k or s. '
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"sectionAttr' specifies the attributes of the new section. These may

be:

EXECUTE
READ
WRETE
ABSOLUTE
RELOCATE
PRIVATE
SHARE
FETCH
OVERLAY
CONCATENATE
INTERPRET
L INKED
STACK
DEBUG

“segNumber' and "offset" are the absolute address of the
each section.

The attributes not specified are not relevant to this section.

“"groupName' specifies the name of the allocation group to which all
the new sections belong.

memory for
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SEGMENT

Allocates a segment as defined py tne wuser (see the BLOCK-DESCRIPTOR
commang ).
The command syntax 3.

mmuType
: . [ number :}—
mosType
SEGMENT E seghumber * :@—E

number?2

L]

*{ 15 }———-r-groupName

‘
h 4

Yo fOFFSET - segmentoffset 33 patternExpressionl ¢{ENDSEGMENT}JL*

where:

- ‘"segNumber' specifies is the segment number and may be in the range 0
to 63

- "number1" 1is the ‘'mmuType” {RDWRT,RDONLY,XQTONLY,STCKATTR) code
(0,1,8,32), which represents one of the following segment attributes:

0 : RBWRT - segment which may be accessed for read, write or
execute operations

1 : RDONLY - segment which may be accessed for read and execute
operations

8 : XQTONLY - segment which may be accessed only for execution
10 : STCKATTR- segment having stack function.
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- "number2" represents the "mosType" code which may have one of the u
following values:

1 : XQTCODE - code for execution only

2 : RDCODE - code for reading only

3 : RWCODE - code for reading and writing

4 : RDDATA -~ data which may only be read

5 : RWDATA - data on which read and write operations may be executed
6 : STACK - stack segment

When assigning values to "number?" and “number2", the felleowing limi-
tations on compatibility must be respected:

number? number?2
0 3,5 ‘.‘,
1 2, 4
8 1
32 6
\J

- "groupName' specifies the name of the allocation group to which the
new sections belong.

- '‘segmentoffset" 1is a number which specifies the segment offset.

-  “patternExpression' is an expression used to identify the section.
The characters it is made up of have the following meaning:

* : identifies zero or more characters of any type, that is u
any name
? : identifies any single character
{abks): identifies one of the characters specified in square
brackets in this case a,b,k or s.
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SEPARATE

Indicates that the overlay structure, defined in the object module, must
be built using a different virtual memory segment for each overlay.
The command has no parameters.

SQUEEZE

This command is compatible with the ZLOC Linker but has no effect on the
OLINK Linker.

STACKBASE

This enables the user to modify the base of the stack. O0link assigns a
default hexadecimal value to the base of the stack, which is FFFE. This
command is essential to the link phase with languages that have a stack-
base other than the one assigned by default by 0link.

The command syntax is:

STACKBASE - number e

STATISTICS

Causes the program to produce statistical information on the amount of
Linker memory that has heen occupied.

This command is compatible with the ZLOC Linker.

1t has no parameters and is equivalent to the following option:

OPTIONS XREF MODULE LIST MEMORY MAP
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SYMBOL

Specifies that a symbol file must be created. This is a binary file which
contains those symbol names and their absolute physical addresses which
may be useful for successive link operations or for the debugger. The
created file has the same format as EPL (see the command OPTIONS). The
syntax 1s:

SYMBOL fileName ———p

where:

‘filename" identifies a symbol file.
The file is 1dentified by 1ts pathname, which follows the same
conventions as the Shell environment.

TYPE

Assigns a type to the segment created and informs the system of its con-
tents and specifies the operations which may be carried out on it.

This command may recur any number of times.

It's syntax is:

,—h mosType

e )— —

L number
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where:

-  number" represents the segment type code, which may be used as an
alternative to "mosType". 1t may assume one of the following values:

1 : XQTCODE - code for execution only

2 : RDCODE ~ ¢ode for read operations only

3 : RWCODE - code for read/write operations

4 : RDDATA - data which may be read only

5 : RWDATA - data on which read/write operations may be
executed

6 : STACK - stack seqment

USE

This commaind specifies a list of segment numbers which may be used by the
Linker for the current region. The following must be specified in the
default file so that the Linker does not use the system segments:

REGION SYSTEM? USE 0 1 2 3 ... 37 38 39 62

and those segments are reserved for the system. The USE command, if
present, 1is always associated with the REGION command (see the REGION
command). The two together do not, however, 1imply that the specified
region 1is used for allocating segments, but simply limits the number of
segments that can be used by other defined regions. The command syntax
is:

segNumber >

where:

- MsegNumber" specifies the segment numbar and may assume a value in
the range 0 to 127,
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EXAMPLES

This section gives some examples for using the command language, in order
to show the features of the general Linker.

For examples of the dynamic link see COBOL -

Program Preparation and Execution

Example 1: Including Modules

The following command is used to chain a program, starting from a single
object file:

OLINK filename

the following command is used to chain a program in a file, and to search
a library:

OLINK filename libname

1f the Entry Point List file is wanted in the resulting load module, with
all the root's symbols, the following command is used:

OLINK filename libname OPTIONS EPL RETAIN '"*"

(The * character is in inverted commas for SHELL reasons.)

1f the Internal SYmbols Dictionary is to be suppresses, and the file is
to be loaded in a special file, identified by its pathname, the following
command is used:

OLINK filename libname OPTIONS EPL RETAIN """ NO 150 PROGRAM pathname
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Example 2: Defining the Allocation Groups

The following command is used to allocate all sections which do not have
a specific suffix (e.g. "-tb1"):

GROUP table NAME * tbl

If no attribute was defined in the definition, sections will be inserted
in the group on the basis of their name only. If a separate segment for
all data sections having the "share" attribute is required, the following
definition is to be provided.

GROUP sharedata SIZE 64
ATTR SHARE NO EXECUTE NQ STACK WRITE
TYPE RWDATA MMU RDWRT
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Example 3: Section Management

If the forced allocation of all section having the ' shr' suffix into the
allocation group shown 1in the previous example is required, use the
following command:

SECTION * shr 1S sharedata

1f, in addition, all shared sections are required to have an overlay
structure and be stored in segment 43, the following command is used:

SECTION * shr 15 sharedata ADDRESS 43 0 ATTR OVERLAY

Example 4: Building Libraries

The Linker program for building files is called by providing a file list
to be included in the new library:

BUILD libraryname filel file2 file3 ...
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Example 5: Building Overlays and Defining Output Required

This Linker command file is an example of an overlay structure and
defines the following output: the memory map, the cross reference list
and the module list,

# the resulting load module will be contained in the file LKLK.A
PROGRAM LKLK.A

# output requested: memory map, cross-reference list e module list
QPTIONS MEMORY XREF NO SILENT MODULE

¥ current region:*root’ containing the two specified modules

ROQT
# main
LKLKA, O
# subprogram
LKLKB.O

# current region:‘'alpha' made up of two overlays
REGION alpha

# the "alpha" region must reside 1n segments 44 and 45
USE 44 45

# definition of the first overlay made up of two modules:
OVER.AY beta

# module called from LKLKA.O
LKLKX.O

# module called from LKLKX.O
LKLKY.O

definition of the second overlay made up of one module called by
LKLKA.O
CQVERLAY gamma

LKLKZ.0

d w

current region:'"root". All the sections whose names start with
F1_*, US *, ST_* are assigned to it
ROGT

e 3

ASSIGN F1 _*
ASSIGN US *
ASSIGN ST *
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Example 6: Linker Output

An example of "cross-reference list", "module list' and "memory map'" fol-
lows, .

The cross-reference list specifies the name, the address, the module
which defined the symbol and those which use it for each symbol,
There are two further sections at the end of 'cross-reference list":

- one for undefined symbols, in which the name, the module that refer-
ences it, the pathname of the file that references it, are specified

- one for statistics, in which the number of defined symbols and the
number of references is shown.

- JLINK 7.1 - - mMg% REL. 5.1 - iZROS3T REFERENQE LISTIMG
SYHBOL NAME WALHE QEFINED 2v REFERENZES
z_de2toaran © 2310 v332E i_imt
T_rgnors SRR R L 2 wise
z_tnit_s=ulb < 30N LRE2 T_imLr z_zaliam
2_ImLT_2MuD IV ] Tu 1_ipiT 2_23allan
T_lnrT_linkseaTrnum

SIRRCIVRSRE IEies r_oamt 2 _23allian
2_AtiT_limkseotooy

30 3TT4 r_iniT :_xzllan
2_INLT_owans 30y TR 2_tmif
2_3tarta Ti31yr3R%3 ST1O
<_3tdopened <317 :3iRa rged 2_STOD
:_sTanpraq TL3L P as30 2_1Tif 2_Ston
I_3TOCSarT ¢ 31 - 39EAR fgel 2_z2zliasnm :_zToo roamiTm
G Ftring {3210 ¥ 31Eas el
1_suporess (421> 3BDs SR
r_Terminarta {{31):B8BE2 oW
2_Tarminit_bottomline

+ 431y 31F2 el z_=Toap
_rarminlT_c_ssftwsinfo
~ JLINK 7.1 - - M0S FEL. 3.1 - UNDEFTINED Z¥MBOLS
SYMEOL REFZRENCING HESFZRENQING FILE

NEME mODULZ FAQTHE SNAME
- JLINK 7.1 - - NS REL. 3.1 - STATISTICE
DEFINED SEFZRENIER
SYMBOLS T I¥HROLS
5973 EE

3-36 4002794 ¥

CC



J D

The module list specifies the pathname of the file which c¢ontains each
module, each module name and 1its version, the name of the sectien in
which each module has been loaded, its size and the name of the group to
which the respective attributes belong.

At the bottom of the module list there is a part of statistics which con-
tains the number of sections that have been defined.

2

S T R - oM0T YEL oL - AnnuLE 1T
Tz mALULE IEATIO et IROLE STTRIZUTES
TATR GGnE eAME NEME g ARAEATE
JEewIIOR
1mweI32 —- 2obal VERTION 207 25 10 Te 13 % 35
IK_29w4232000 0000 3TACK WRITE READ TRIVAT RELD
ZAMCAT STACK
ME_IBLaII200T D002 DATR WRITE SEAD FRIVAT SELD
URLET
F1_1BAqI3oO0Z DOEC DRATA WRITE SEAL FRIVAT FELG
TONCAT
JE_2BeLI32A03 0500 CATA GRITE FEARD TeIZT SELe
TOMIZAT
3T CBewIIl00e J1%: ST WRTTE READ TRIVAT SELS
. LML T
TELODFD OB _ATIOUIECSORT . LGB
zovT -—~  DERSIOM A0
zorn o I0AZ CODE_20ST  SRIVAT RELLC ON0AT
zort_ 2 9000 DaTa SRIVAT TEL D ION2GT
TELOOFD 2O _STELLIRCRFUR T OB
~owe == JERSION 4G
~owr o 042 20DE_ 2087 SRIVAT RE. o opoArt
pwr_a 3000 DATH SRTUAT SEL 0 IOMIAT
TEe DEC QR BTIOLIBSNISH.UT DB
‘1z -~ JERSION 00
f1sa_a 02EE 20DE 2987 TEIuaT TE_ ST
F132_3 0000 DATA TETUOT Vg e
- OLINK 7Y - - mOS REL. 5.1 - STATISTING
NEFTHED SECTIONS
0
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The memory map provides information-about the state of the memory area.
The following information is provided for each section which is contained
in a segment and possibly in an overlay: memory start and end address,
flag for the initialisation of the memory area, section name and respec-
tive module name. The type of each segment is also specified.

At the end of the memory map there is a summary of the segments used 1in
the current link.
- ALINK TLL - - M0% FEL 5 - MEMORY MAF
IRESION SEGMENT MEMORY AREA TLAG SEITION MoDoLs
QUERLAY TART  SND  INIT  WNAME NEME
FOaT
207 SRTe TWED s
J000 10301 ME_2Be<+232001 ob4slZZ
ago2 JOED fE3  FI_IBaHIl2002 2beel3Z
J0EE A5FF YES U 2RSS I32003 aps-2Il
Clow lheotcl_: lmspthl .
Slow IONIATENATED
32 T Zlze-
g _a IV 2lz-
Zloe zre_a ore
2lse rorTintiag 2 a_rrintid
2o g2l gt
Zlze St 2 ST
Z1lo= sarn 1 Sty
Zloa 30rT_43 sorT
Zizs SowWY bl
Ilae wige_3 J1%e
R MOLDE ST TWEE Ja
3000 el ¥ET IN_28&-2I2005 pewlZI0
30s2 JO0BF YES 2D _ 1244230005 0w l3C
EJDR 3RAB YELT  sbrt_n zofT
28R J8ED YEZ cowr_ o SO
3EEE FEBR YET  wvilge viga
- ITRCK TYREE Ga
2W _IB4=-232000 :oe<23ZZ
L_wnit_z a_1mez
2 _3ToD_E 1_Etop
3YSTEM '
SO0 31 02 03 J4 3% N6 7 08 9% DA JB Q¢ 3D JE JF 1D L LD LI ote I L
1713 12 1A 1B 1 1D LE IF 20 21 22 22 I+ 2% I3 17 ZE
SY5TEN2 i .
S el A2 43 54 45 48 47 S8 +P Wi B a0 2D -E F 30 31 32 33 5% 33 5o
37 58 39 SR 52 3¢ 30 3% IF-
INDMAUZ . .
1ol 41 82 23 A% 55 58 a7 28 a% 2A 4B 2Q 50 9B oF 0 71 P2 73 T T Ts
TT T3 79 7Q 7R 7 7D FE FFYG
CUSERFOCKAGE
"v23 29 @ 22 22 20 ZE LFM»
- JLINK T - - M0S REL. 30~ SEGRENT TuamARY
3EaMENTS RESIoN CVERL WY 3TZEZ
s It T 30, Itse o UIL0 SEDTC IR FRFE
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Example 7: Dynamic Link

In the example that follows there are external data that are exported to
the next link step, together with the directive RETAINSEC and DELETESEC.
The EPL is generated for the ROOT link unit and is given in input to the
links that follow.

All the link units used different segments (the USE directive defines the
segments that cannot be used in the current link). This example also con-
tains part of the module list and of the memory map.

The module list contains all the section that have been defined, includ-
ing the shared ones.

the shared sections are not shown in the memory map, because they are the
in EPL file, and consequently are not allocated in the segments of the
current program. :

This example is valid for Release 5.1: for Release 5.2, the files
RTLINK.ROOTLU, RTLINK.INTLU, RTLINK.OVLU must be used instead of the file
RTLINK,

For further details see COBOL - Program Preparation and Execution

OLINY FROGRAM CE44131 . E OFTIONG NO SILENT EFL HEMORY RETAIN %
RETAIMSET =
DELETESZES _cnbw
CR&G131,0 JIRLADRC/COR _RTS/LIBSRTLINE

GLINE PROGRAM CBRes131Q1.E QPTIONS NOCSILENT MEMORY MODULE
CB44131¢1 .0 CR44131 .E/EFL
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CR&413102.0 CR&4413Y E/EPL

CLINK FROGRAM NR&44131C3.E OFTIONS NO SILENT MEMORY
REGION fi SE &0 41 42 435 64 45
CB4q131C3 .0 CR44131 E/EPL
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In the example that follows there are external data and files that are
exported to the next link step, together with the directives RETAINSEC
and DELETESEC. The EPL is generated for the ROOT link unit and 1is given
in irput to the links that follow.

A1l the link units used different segments (the USE directive defines the
segments that cannot be used in the current link}. This example also con-
tains part of the module list and of the memory map.

The module list contains all the sections that have been defined, includ-
ing the shared ones.

The shared sections are not shown in the memory map, because they are in
the EPL file, and consequently are not sllocated in the segments of the
current program.

CULTHRE RROGERAM CBew121.E OFTIANS A0 SILENT EFL MEMORY FETRIM !
RETATIMSE  «
DELESEIER IopT
2Res13 S TRL7DR220R FTE 'LIRSFTLINE

Do lHE FROGRAM CBLS13101 E OPTIOND NO TILENT MEHQRY MODULE
IR4&L13121 .0 2R4G131.EEFL

CLINK FREGSRAM CE«4131C2 . E OFTIONS NO STLENT MEMORY
REGION A USE &2 41 2
e D S S N W - Y =

CLINE FROGRAM QR2al13103 E OPTIANS MO SILENT AEMORY
REGTION & USE 40 41 47 4T wi &

CRAGLIZIZT N ZPastiZ1 ECEFL
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4. ERROR MESSAGES

This chapter describes the OLINK error messages. The value of the
%STATUS variable can be tested in the SHELL environment to find out
whether the link has been correctly executed.

- %STATUS = O correct end
- %STATUS =1 warning
- %STATUS = 2 fatal errors (abort)

The error messages are contained in the map. A signal is given at the

point where the error occurs; the recovery action is specified with the

warning messages, and abort for the fatal errors.
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"xx...x" IS MULTIPLY DEFINED

The symbol "xx...x" has been defined already.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove error, recompile and relink

"xx...x" 1S NOT AN OBJECT FILE / LOAD FILE / LIBRARY FILE / INSYM FILE /
COMMAND FILE

The specified symbol is not an object file/a load file/ a
library file/ an INSYM file/a command file

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove error and relink
-~ check that the following files are not still
open:

VRT.nnnannnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where ‘nnnnnnnn' is the process number
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DED

"Xx...x" MUST BE A L1BRARY FILE

The specified symbol must be a library file

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove error and relink
- <check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where ‘nnnnnnnn' is the process number

ABSOLUTE SECTION "xx...x" ASSIGNED TO REGION "yy...y" USED SEGMENT <<nn>>
REGION "zz...z'" ALREADY USES THAT SEGMENT

Conflict in assignment of segments to the indicated
regions., The segment <<nn>> is not available for the

region "yy...y".

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: -~ remove error and relink
- check that the following files are not still
open:

VRT,nnnnnnnn, DGN.nnnnnnnn, M5G.nnnnnnnn
where 'nnnnnnnn’ is the process number
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BAD MMU VALUE

Recipient:
Class:
Consequences:

Action:

IN A SEGMENT DIRECTIVE -- MMU VALUE 1GNORED

Incorrect MMU value in a SEGMENT directive. The value of
MMU is ignored.

programmer
recoverable
execution continues

remove error and relink

BAD OFFSET VALUE IN A SECTION DIRECTIVE

Recipient:
Class:
Consequences:

Action:

Incorrect QFFSET wvalue in a SECTION directive.

programmer
recoverable
execution continues

remove error and relink

BAD SEGMENT NUMBER AFTER SEGMENT DIRECTIVE

Segment number incorrect after a SEGMENT directive.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error in the command file and relink
4-4 4002795 U
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BAD TYPE VALUE IN A SEGMENT DIRECTIVE -- TYPE VALUE IGNORED

Incorrect TYPE value in a SEGMENT directive. The value is

ignored.
Recipient: programmer
Class: recoverable
Consequences: execution continues
Action: remove the error on the command file and relink

CANNOT FIND GROUP "mn''

The specified GROUP cannot be found.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error in the command file and relink

CANNOT FIND SYMBOL "xx...x" -- ENTRYPOINT DIRECTIVE IGNORED

The specified symbol cannot be found. The ENTRYPOINT
directive is ignored.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error in the command file and relink
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CANNOT OPEN FILE "xx..

x"

The specified file cannot be opened.

Recipient:
Class:
Consequences:

Action:

programmer
recoverable
execution continues until abort

- check that the file "xx...x" exists and that it
is correct

- check the File System integrity using
DISKCHECK and VOLGC utility

- check that the following files are not still
open:

VRT.nnnnnnnn, DEN.nnnnnnnn, MSG.nnnnnnnn

where '‘nnnnannn’ is the process number

CANNOT OPEN LOAD MODULE FILE “xx...x"

The specified load-module cannot be opened.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - check that the file "xx...x" exists and that it
is correct
- check the File System integrity using
DISKCHECK and VOLGC wutility
- check that the following files are not still
open:
VRT.nnnnnnnn, DGN.nnnnnnnn, MS6.nnnnnnnr
where 'mnnnnnnn' is the process number
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COMMAND FILE OVERFLOW

Recipient:
Class:
Consequences:

Action:

Overflow in command file,

programmer
recoverable
execution continues

reduce the command file to the maximum size of 32
Kbytes and relink

DUPLICATE OBJECT MODULE "xx...x" —-- READ IN ANYWAY

Duplicate object module name.

1f this error is followed by the message symbol name"
1S MULTIPLY DEFINED" for all the symbols defined in the
module, it means that the specified module has actually
been duplicated.

1f the display of the error is not followed by the
message ''"'symbol name"™ IS MULTIPLY DEFINEDY, it means
that two different modules exist with the same name.

it

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: none
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ERROR FOUND IN THE INSYM FILE "xx...x"

Error in the INSYM "xx...x" file.

Recipient:
Class:
Consequences:

Action:

programmer
recoverable

execution continues

- check the correctness of the "xx...x" file

- check File System integrity wusing DISKCHECK
and VOLGC utilities

ERROR: REORGING FILE

An error has occurred when reading/writing on an OLINK
workfile,
The error may have been caused by:

an inconsistent File System
data corrupted by another process

an 0link error

Recipient: system manager

Class: fatal

Consequences: OLINK aborts, return to MCL

Action: - check File System integrity using DISKCHECK
and VOLGC utilities
- relaunch the linker
- contact the Olivetti Software Maintenance
Service
- check that the following files are not still
open:
VRT.nnnnnnnn, DGN.nnnannnn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

4-8 4002795 U
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ERROR WHILE LOADING/UNLOADING LINKER OVERLAYS SYSTEM COMMAND: ''xx...x"
RETURNED ERROR: CLASS 'yy...y" NUM '"nnnn" PRIOR OVERLAY: "OVxx" NEW
OVERLAY: "OVyy"

Error during leading/unloading linker overlays.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - take action consistent with:
ERROR: CLASS "yy...y" NUM "nnnn" specified in the
message
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where 'nnnannnn’ is the process number

FATAL ERROR - LINKER ABORTED

Fatal error: the linker terminates execution.

Recipient: programmer
Class: fatal
Consequences: the 1linker aborts. Execution is terminated

because of the previous errors.

Action: - remove errors and relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnannn
where ‘nnnnnnnn' is the process number
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FATAL ERROR: SYMBOL TABLE OVERFLOW IN THE "xx...x" CLASS ... TRY TO

REDUCE

The

Recipient:
Class:
Consequences:

Action:

symbol table in the "xx...x" is full.

programmer
fatal
OLINK aborts, return to MCL

- reduce program dimensions according to the
advice given in the Program Preparation manual for
the language which you are using. Use of CHECK is
advised.

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

FORMAT ERROR IN "'xx...x": USAGE OF SYMBOL BEFORE SYMBOLREF ENTRY

Incorrect object format. The error is caused by incorrect
code generation.

Recipient:
Class:
Consequences:

Action:

programmer
recoverable
execution continues until abort

-~ check the correctness of the source file,
recompile and relink

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnannn, MSG.annnnnnn

where 'nannnnnn' is the process number

4-10
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FORMAT ERROR NEAR 'nnnn'': BAD SECTION -- <<FF>>FFFF USED

Recipient:
Class:
Consequences:

Action:

Incorrect object format. The error is caused by incorrect
code generation.

programmer
recoverable
execution continues until abort

- check the correctness of the source file,
recompile and relink

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN. nnnnhnnn, MSG.nnnnnnnn

where '‘nnnnnnnn' is the process number

FORMAT ERROR NEAR "nnnn'": BAD S5YM REF -- <<FF»>>FFFF USED

Recipient:
Class:
Consequences:

Action:

Incorrect object format. The error is caused by incorrect
code generation.

programmer
recoverable
execution continues until abort

- check the correctness of the source file,
recompile and relink

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nAnnnnnn

where 'nnnnnnnn' is the process number

4002795 U
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FORMAT ERROR NEAR "nnnn': EVALUATION STACK OVERFLOW

Incorrect object format. The error is caused by incorrect
code generation.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - check the correctness of the source file,

recompile and relink

- check that the following files are not still
open:

VRT .nnnnnnnn, DGN. nnannnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

FORMAT ERROR NEAR "nnnn'": SHORT ADDRESS > 255 -- REDUCED MODULO 256

Incorrect object format. The error is caused by incorrect
code generation.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: -~ check the correctness of the source file,

recompile and relink

- check that the following files are not still
open:

VRT.nnnnnninn, DGN. nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

4-12 4002795 U
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FORMAT ERROR NEAR *"nnnn'': TEXT QUTSIDE SECTION "xx...x" —— IGNORED

Incorrect object format, The error is caused by incorrect
code generation.

Recipient: programmer
Class: recoverable
Consequences: execution continues until abort
Action: - check the correctness of the source file,
recompile and relink
n_ - check that the following files are not still
open:

VRT.nannnnnn, DGN.nnnnnnnnn, MSG.nnnnannn
where 'nnnnnnnn' is the process number

INTERNAL LINKER ERROR - ABORT

OLINK internal error that has occurred during load-module

n generation.

Recipient: system manager
Class: fatal
Consequences: OLINK aborts, return to MCL
t"‘ Action: -~ check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink.

-~ check that the following files are not still
open:

VRT.nnnnnnnn, DGN. nnnnnnnn, MS5G. nnnnnnnn

where 'nonnnnnn' is the process number

DED
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1/0: ATTEMPT TO REUSE

OLINK

Recipient:
Class:
Consequences:

Action:

1/0 BUFFERS

internal error: too many 1/0 buffers.

system manager
fatal
OLINK aborts, return to MCL

- check the integrity of the File System using
the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still
open:

VRT .nnnannnn, DGN. nnnnnnnn, MSG. nnnannnn

where 'nnnnnnnn' is the process number

1/0: BAD ACCESS RIGHTS ON FILE: 'name™

Internal OLINK error: access rights to the file called
"name" have been set incorrectly.

Recipient: programmer
Class: recoverable
Consequences: OLINK aborts, return to MCL
Action: - modify access rights to the files and relink
- check that the following files are not still
open:
VRT.nannnnnn, DGN.nnnnnnnn, MSG.nnannnnn
where 'nnnnnnnn' is the process number
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1/0: BAD FILE READ SELECTED "nn"

Recipient:
Class:
Consequences:

Action:

OLINK internal error: a wrong file number has been
selected when reading.,

"nn" is the OLINK internal number that identifies the
file,

system manager
fatal
OLINK aborts, return to MCL

- check the integrity of the File System using
the DISKCHECK and VOLGC utilities, Relink.

-~ check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnonnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

1/0: BAD FILE

Recipient:
Class:
Consequences:

Action:

WRITE SELECTED nn"

OLINK internal error: a wrong file number has been
selected when writing.
"nn" is the OLINK internal number identifying the file.

system manager
fatal
OLINK aborts, return to MCL

- check the integrity of the File System using
the DISKCHECK and VOLGC utilities. Relink. :
- check that the following files are not still
open:

VRT.nnAnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number
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1/0: EOF ON ''nn"

OLINK internal error: unexpected EOF when reading a file.
"nn' is the OLINK internal number that identifies the

file.

Recipient: system manager
Class: fatal
Consequences: OLINK aborts, return to MCL
Action: - check the integrity of the File System using
the DISKCHECK and VOLGC utilities. Relink.
~ check that the following files are not still
open:
VRT.rnnnnnnn, DGN.nnnnnannn, M5G.nnnnnnnn
where 'nnnnnnnn' is the process number
1/0 ERROR ON VIRTUAL MEMORY WORK FILE
1/0 error on VIR.nanAnnnn workfile.
Recipient: programmer
Class: recoverable
Consequences: execution continues until abort
Action: - check the integrity of the File System using
the DISKCHECK and VOLGC utilities. Relink.
- check that the following files are not still
open:
VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnannnnn
where 'nnnnnnnn' is the process number
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1/0: ERROR OPENING FILE: "name"

Error returned by the system primitive OpenByte. The
primitive has returned a code other than CORRECT.

Recipient: programmer

Class: recoverable

Consequences: OLINK aborts, return to MCL

Action: - check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still

open: |
VRT.nnnnnnnn, BD&N.nnannnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

1/0 ERROR OPENING WORKFILE DGN.nnnnnnnn

Error returned during generation of the file DGN.nnnnnnnn

Recipient: system manager

Class: fatal

Consequences: OLINK aborts, return to MCL

Action: - check the File System integrity using

DISKCHECK and VOLGC utilities

- reactivate the linker

- check free space on the volume: it must be
enough to contain the files VRT.nnnnnnnn,
DGN. nnnnnnnn, MSG.nnnnannn where 'nnnnnnnn’ is the
process number
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1/0 ERROR OPENING WORKFILE YRT.nnnnnnnn

Error returned during generation of the file VYRT.nnnnannn

Recipient: system manager

Class: fatal
Consequences: OLINK aborts, return to MCL
“Action: - check the File System integrity using

DISKCHECK and VOLGC utilities

- reactivate the linker

- check free space on the volume: 1t must be
enough to contain the files VRT.nnannnnn,
BGN. nnnnnnnn, MSG.nnnAnann where 'nnnnnnnn' is the
process number

1/0 ERROR READING OBJECT LIBRARY FILE

1/0 error when reading a library object file.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - check the integrity of the File System wusing

the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still
open:

VRT.nannnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number
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1/0 ERROR WHILE CLEARING/CREATING LOAD MODULE DIRECTORY "xx...x"

1/0 error when deleting/creating the load-module ''xX...x"

directory.
Recipient: programmer
Class: recoverable
Consequences: execution continues until abort
Action: - check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink,

- check that the following files are not still
open:

VRT.nnannnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

1/0 ERROR WHILE EXTENDING VIRTUAL MEMORY WORK FILE -- NO MORE SPACE?

1/0 error while extending the pagination file of the
virtual memory for the Symbol Table: VRT.nnnnnnnn .

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still
open:

VRT.nnnnnann, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnannnnn’ is the process number
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1/0 ERROR WHILE READING OBJECT MODULE NEAR "nnnp'

1/0 error when reading an object module.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink,

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nannnnrin, MSG.nnannnnn

where 'nnnnnnnn’ is the process number

1/0 ERROR WHILE WRITING TO LOAD MODULE FILE

1/0 error when writing to a load-module.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN, nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number
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1/0 FATAL ERROR READING FILE "nn"

Error returned by the system primitive ReadByte. The
primitive has returned a reply code other than CORRECT.
"nn" is an internal number of the linker that identifies
the file in which the error occurred.

Recipient: system manager

Class: fatal

Consequences: OLINK aborts, return to MCL

Action: - check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still
open:

VRT.nnnannnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

1/0 FATAL ERROR WRITING FILE

Error returned by the system primitive WriteByte. The
primitive returns a reply code other than CORRECT.

Recipient: system manager

Class: fatal

Consequences: OLINK aberts, return to MCL

Action: - check File System inteqrity using the

DISKCHECK and VOLGC utility

- reactivate the linker

- contact the Olivetti Software Maintenance
Service

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnannn' is the process number

- check free space on the volume: it must be
enough to contain the files VRT.nnnnnnnn,
DGN. nnnnnnnn, MSG.nnannnnn where ‘nnnAnnnn’ is the
process number

4002795 U PROGRAM DEVELOPMENT TOOLS 4-21



1/0: OUT OF FILES

OLINK  internal error: too many files opened
simultaneously for reading and/or writing.

Recipient: system manager

Class: fatal

Consequences: OLINK aborts, return to MCL

Action: - reduce the nesting level of the command file
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN. nnnnnannn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

1/0 POSITIONING ERROR ON '"nn"

OLINK internal error: incorrect positioning in file.
“an" is an internal number of the linker that identifies
the file in which the error occurred.

Recipient: system manager

Class: fatal

Consequences: OLINK aborts, return to MCL

Action: - check the integrity of the File System using

the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still
open:

VRT.nnannnnn, DGN.nnnnnnnn, MSE.nnnnnnnn

where 'nnnnnnnn’ is the process number
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1/0 UNABLE TO ESTABLISH LOCAL ROOT DIRECTORY

Recipient:
Class:
Consequences:

Action:

Error returned by the system primitive CONNECT.
primitive returned a reply-code other than CORRECT.

system manager
fatal

OLINK aborts, return to MCL

The

- check the integrity of the File System using

the DISKCHECK and VOLGC utilities., Relink.

- check that the following files are not still

open:
VRT.nnnnnnnn, DGN.nnannnnnn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

1/0 UNABLE TO ESTABLISH WORKING DIRECTORY

Recipient:
Class:
Consequences:

Action:

Error returned by the system primitive CONNECT.
primitive has returned a reply-code other than CORRECT.

system manager
fatal
OLINK aborts, return to MCL

- check the integrity of the File System
the DISKCHECK and VOLGC utilities. Relink.
- check that the following files are not
open:

VRT.nnnnnnnn, DGN. nnnnnnnn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

The

using

still
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INVALID OBJECT FORMAT

Incorrect object format. This error is caused by
incorrect code generation,

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - c¢heck the correctness of the source file,

recompile and relink

-~ check that the following files are not still
open:

VRT.nnnnnnnn, DEN. nnnnnnnn, MSG.nnnnnnnn

where 'nannnnnn’® is the process number

"xx...x" 15 MULTIPLY DEFINED

The symbol "xx...x" has been defined already.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove error, recompile and relink
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"xX...x" 15 NOT AN OBJECT FILE / LOAD FILE / LIBRARY FILE / INSYM FILE /
COMMAND FILE

The specified symbol is not an object file/ a load file/
a library file/ an INSYM file/ a command file

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error and relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

LOAD MODULE "xx...x" HAS CONFLICTING SEGMENT WHITH "yy...y"

There is a conflict between the segments of load-module
"%xx...x" and those of load-module "yy...y'".

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error and relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnrasann
where ‘nnnnnnnn' is the process number
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MISSING ADDRESS AFTER ADDRESS PARAMETER OF A SECTION DIRECTIVE

Self-explanatory.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error in the command file and relink

- check that the following files are
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where 'mnnnrnnn’ is the process number

not still

MISSING GROUP NAME AFTER GROUP PARAMETER OF A SECTION DIRECTIVE

Self-explanatory.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error in the command file and relink

- check that the following files are
open:

VRT.nnnnnnnn, DGN. nnnnnnnn, MSG.nnnnnnnn
where 'nnnnnnnn’ is the process number

not still
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MISSING OFFSET VALUE FOR ABSOLUTE ENTRYPOINT ~~ ENTRY POINT IGNORED

Self-explanatory. ’
Recipient: programmer
Class: recoverable
Consequences: execution continues
Action: remove the error in the command file and relink

MISSING OVERLAY NAME AFTER OVERLAY DIRECTIVE

Self-explanatory.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error in the command file and relink
- check that the following files are not still
open:

VRT.nnnnnnan, OGN.nnnnnnnn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

MISSING PATH NAME AFTER PROGRAM DIRECTIVE -- DIRECTIVE 1GNORED

The PROGRAM directive is not followed by a pathname,
Directive ignored.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error in the command file and relink
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MISSING REGION NAME AFTER REGION DIRECTIVE

Self-explanatory
Recipient: prograinmer
Class: recoverable
Consequences: execution continues until abort
Action:

- remove the error in the command file and relink

- check that the following files

open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where 'nnnnnnnn’ is the process number

not still

MISSING SECTION NAME AFTER SECTION DIRECTIVE -- DIRECTIVE IGNORED

Self-explanatory

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error in the command file and relink
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MISSING SECTION PATTERN AFTER ASSIGN DIRECTIVE

Self-explanatory

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error in the command file and relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

MMU VALUE INCOMPATIBLE WITH TYPE VALUE

Self-explanatory
Recipient: programmer
Class: recoverable
Consequences: execution continues
Action: remove the error in the command file and relink
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Yxx...x" MUST BE A LIBRARY FILE

The specified symbol must be a library file

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error and relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN, nrnnnnnn, MSG, nnnnnnnn
where 'nnnnnnnn' is the process number

NAME SHOULD BE FOLLOWED BY A SECTION NAME PATTERN -- DIRECTIVE IGNORED

The section pattern in the GROUP directive is missing
after the key name NAME., Directive ignored.

Recipient: programmer
Class: recoverable
Consequences: execution continues

Action: remove the error in the command file and relink

NO GROUP FOUND FOR SECTION "xx...x'" —- GROUP “yy...y" USED

Self-explanatory.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Actiqn: | remove the error in the command file and relink
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NO GROUP NAME AFTER GROUP DIRECTIVE -- DIRECTIVE 1GNORED

Self-explanatory.
Recipient: programmer
Class: recoverable
Consequences: execution continues
Action: remove the error in the command file and relink

NO LOAD MODULE, USE "LINK" AS PROGRAM DIRECTORY

This is a message: it 1is displayed when the PROGRAM
directive does not occur,

Recipient:
Class:
Consequences:

Action:

programmer
recoverable
execution continues

none

NO MORE SEGMENTS AVAILABLE

Self-explanatory.

Recipient:
Class:
Consequences:

Action:

programmer
recoverable
execution continues until abort

- try to reduce the size of the link-unit

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number
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NO NUMBER FOLLOWS S1ZE PARAMETER OF A GROUP DIRECTIVE -~ IGNORED

Self-explanatory.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error in the command file and relink

NO OVERLAYS ALLOWED IN ROOT

The QVERLAY directive is only allowed if a region other
than ROOT is active.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error in the command file and relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN. nnnnnnnn, MSG.nnannnnn
where 'nnnnnnnn’ is the process number
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PROGRAM DIRECTORY ALREADY EXISTS

Recipient:
Class:

Consequences:

Action:

This message is displayed when the program directory
exists already and the NO REPLACE option is set,

system manager
recoverable

execution continues and a request for a new
program directory name followes

supply new name for the program directory

READ ERROR: 1D "nn'" AT LOC "fileoff"

Recipient:

Class:

Consequences:

Action:

An error has been found when reading from disk, 1in the
offset '"fileoff" of the file "nn" containing the
pagination for the Symbol Table. "nn", '"mm", "fileoff"
are internal OLINK numbers. The error may depend on:

- an inconsistent File System
- data corrupted by another process

- an 0link error

system manager
fatal
OLINK aborts, return to MCL

- check File System integrity wusing the
DISKCHECK and VOLGC utilities

- reactivate the linker

- contact the Olivetti Software Maintenance
Service

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN. nnnnnnnn, MS6. nnannnnnn

where 'nnnnnnnn' is the process number
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READ ERROR: WANTED 1D: "nn* GOT "mm" AT LOC "fileoff"

Recipient:
Class:
Consequences:

Action:

The identifier "nn" has been searched for when reading
from disk, but "mm" has been found instead at location
"fileoff'. "'nn” "mm" and “fileoff" are internal OLINK
numbers.

The error may have been caused by:

- an inconsistent File System

- data corrupted by another process

an 0link error

system manager
fatal
OLINK aborts, return to MCL

~ c¢heck File System integrity wusing the
DISKCHECK and VOLGC utilities

- reactivate the linker

- contact the Olivetti Software Maintenance
Service

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnann, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number

REFERENCE TG MULTIPLY DEFINED SYMBOL "'xx...x" -- IGNORED

Reference to a symbol that has been defined already.
Ignored.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error in the command file and relink
4-34 4002795 U

ccC

CC



DD

DED

REFERENCE TO UNRESOLVED SYMBOL 'xx...x" -- <<FF>>FFFF USED

Self-explanatory.

Recipient: programmer

(Class: recoverable

Consequences: execution continues

Action: remove the error from the source file, recompile
and relink

SECTION "xx...x" HAS CONFLICT BETWEEN CONCATENATE/OVERLAY ATTRIBUTE

The attributes CONCATENATE/OVERLAY are in conflict in
section "'xx...".

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error from the command file and relink

SECTION "xx...x' 15 OVERLAID WITHOUT HAVING OVERLAY ATTRIBUTE -- 1GNORED

Sel f-explanatory,

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error from the command file and relink
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SECTION "xx...x" 15 TOO LARGE TO ALLOCATE

Self-explanatory.

Recipient:
Class:
Consequences:

Action:

programmer
recoverable
execution continues until abort

- reduce the size of the specified section to the
permitted maximum of 64 Kbyte. Then recompile and
relink.

~ check that the following files are not still
oper:

VRT.nnnnnnnn, DGN, nnnnnnnn, MSG.nnnnnnnn

where 'nnnnannn’ is the process number

SECTION "xx...x" WAS NOT ASSIGNED TO A REGION/OVERLAY -- ASSIGNED TO ROOT

Self-explanatory.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: if the action undertaken by the 1linker 1is not
wanted, modify the input commands
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SEGMENT "nn'" MULTIPLY RESERVED -- IGNORED

Two REGIONS have tried to reserve the same segment using
the directive USE. The second one is ignored.

Recipient: programmer

Class: recoverable

Consequences: execution continues

Action: remove the error from the command file and relink

SEGMENT DIRECTIVE REDEFINES CONTENTS OF SEGMENT "nn™

The SEGMENT directive redefines the contents of segment

llnnl| .

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error from the command file and
relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn
where 'nnnnnnnn' is the process number

TOO MANY CHARACTERS 1IN THE TOKENS: TRY TO REDUCE THE CHARACTERS

The total length of all the names and of the input
directive keywords (including the default file) cannot be
greater than 32 Kbyte.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: reduce the number of tokens, or their size, and
relink
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UNABLE TO BUILD "LINK'" PROGRAM DIRECTORY

Recipient:
Class:
Consequences:

Action:

When a program directory is created, the call to a system
primitive returns a reply~-code other than CORRECT.

system manager
fatal
OLINK aborts, return to MCL

- check the integrity of the File System using
the DISKCHECK and VOLGC utilities. Relink.

- check that the following files are not still
open:

VRT.nnnnnnnn, DGN.nnrnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn’ is the process number

UNABLE TO OPEN

DEFAULT FILE

The default file, under the OLINK program directory, is
missing.

Recipient: system manager

Class: fatal

Consequences: OLINK aborts, return to MCL

Action: - restore the default file in the OQLINK program
directory
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UNBALANCED '[]1' IN PATTERN “xx...x"

The '[]' are not matched in the pattern "xx... »"

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - remove the error from the command file and
relink
- check that the following files are not still
open:

VRT.nnnnnnnn, DGN. nnrnnnnn, MSG. nnnnnnar
where 'nnnnnnnn’ is the process number

UNEXPECTED EOF ENCOUNTERED 1IN MODULE "xx...x"

Unexpected end of the logical file of the specified

module.
Recipient: programmner
Class: recoverable
Consequences: execution continues until abort
Action: - c¢heck the consistency of the module on disk,

recompile and relink

- check that the following files ars not still
open:

VRT.nnnnnnnr, DGN.nnnnnnnn, MSG.qannnnnnn

where 'nnnnnnnn® is the process numier
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UNEXPECTED EOF ON COMMAND INPUT

End of file occurs before the 1logical end of the
directives file.

Recipient: programmer

Class: recoverable

Consequences: execution continues until abert

Action: - check the consistency of the command file and
relink
- <check that the following files are not still
open:

VRT.nnnnnnnn, DGN. nnnnnann, M56G.nnnannnn
where 'nnnnnnnn' is the process number

UNKNOWN OBJECT ENTRY ENCOUNTERED NEAR '"nnnn''

Wrong object format. The error has been caused by
incorrect code generation,

Recipient: programmer

Class: recoverable

Consequences: execution continues until abort

Action: - check the correctness of the source file,

recompile and relink ,

« check that the following files are not still
open:

VRT .nnnnnnnn, DGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn' is the process number
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WRITE ERROR: EXPECTED "nn'' FOUND ’‘mm"

Recipient:
Class:
Consequences:

Action:

An error has occur when writing to an OLINK workfile.

Ilnnll

and "mm" are internal OLINK numbers. The error may

have been caused by:

—_

an inconsistent File System
data corrupted by another process

an OLINK error

system manager
fatal
OLINK aborts, return to MCL

- check File System integrity using the
DISKCHECK and VOLGC utilities

- reactivate the linker

- contact the Olivetti Software Maintenance
Service

-~ check that the following files are not still
open:

VRT.annnnnnn, BDGN.nnnnnnnn, MSG.nnnnnnnn

where 'nnnnnnnn’ is the process number
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PART 11 - THE GENERALISED SIMBOLIC DEBUGGER

INTRODUCTION TO PART 11

Part two describes the characteristics of the generalised symbolic

debugger and the commands for its use.

The debugger command language defines the potential of the
is the tool which acts as a user interface.
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5. INTRODUCTION

CHARACTERISTICS

The Generalised Symbolic Debugger aims at a complete control of compiled
and linked programs in execution, isolating and removing the cause of
errors.

It is interactive in that it allows the wuser to follow the program
execution. 1t examines the program contents allowing the user to alter
them if necessary.

The debugger is called symbolic because it is able to reference program
locations and the variables via their symbolic names defined in the
source program. The contents of a variable may thus be examined without
making reference to its address. ln the same way it is possible to insert
a break point by specifying the rmame of a procedure, a label, a module or
the source program line number.

It is called generalised in that it currently supports two languages:
BASIC and COBOL. It distinguishes the different data conversion types to
be executed, the mode in which data is to be correctly displayed and the
context rules applicable, for each language. The set of information
contained 1in the Internal Symbol Dictionary (15D) guarantees  the
transparency of the debugger with respect to the programming languages.

FUNCTIONS VISIBLE TO THE USER

By means of user commands the debugger may:

- examine or change the contents of the memory area which contains the
user program via the operating system.

- obtain information from the Internal Symbol Dictionary created by the
compiler and Linker., This information allows the user to specify the
same symbol identifiers used in the program in the debugging phase.
If there 1s no Internal Symbol Dictionary the user must refer to a
symbel by its absolute address which he may find in the program
memory map.
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Input/Qutput and Redirection

The debugger, unless otherwise stated, uses standard 1/0 files of the
system (usually the terminal from which it has been called) to receive
commands in input and supply output. Input/output of the debugger may
however be redirected to other files via the "in'" and "out" commands. In
this manner the user may, therefore, write his commands, using the text
editor, outside the debugger and execute them within the debugger
whenever he wishes to. The standard 1/0 file must however be used to
display error messages.

Only the debugger files can be redirected: those for the application
program cannot be redirected.

Any existing file specified during redirection of output is overwritten.
Input is redirected by retrieving it from a file, whilst output is
redirected by writing it on another file or displaying it on another

video,

If the debugger's output, to be displayed on the screen or redirected,
will not fit on the screen, the following message is emitted:

>> HIT RETURN TO CONTINUE OR ENTER 'Q' TO STOP <<

This allows the user to stop or continue display.
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CALLING THE DEBUGGER

The debugger has been implemented as a program which may be called from
the Shell environment by specifying the following path name:

DEB UserProgramiName

where:

- “UserProgramhName' i1dentifies the program-directory containing the
program to be debugged.

The debugger may be used from different work stations concurrently as
long as the programs being controlled are different or the same program
has a different name for each work station.

USING THE DEBUGGER AS A CALCULATOR

1f no "UserProgramName'" 1s specified, the debugger can be wused as a
desk-top calculator to carry out calculations, conversions, etc. To use
this option the '"SHOW" command and, if need be, the "SET" command, must
be used as shown in the following example:

set &a:=1000
show ,h (&a+800)/%12

64

The decimal value 800 is added to the wvalue 1000, and the result is
divided by the hexadecimal value 12. The final result is displayed in
hexadecimal format.

The "QUIT" command is used to return to Shell.
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PASSING THE PARAMETERS

If either positional or keyed parameters are to be passed fto a user
program, the PRG keyword must precede the program name in the command.

DEB PRG=userProgramName par

where:

- "par1' 1s the positional parameter passed to the user program.

Notes

A program with an overlay structure can be debugged.
Breakpoints can only be set in overlays if the "RUN" command has peen
glven to start program executicn.

(51
|
I
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6. COMMAND LANGUAGE

STRUCTURE

The general command structure is:

L 4
bl

‘ "command' }"' O—o option p— parameters} ¥

y

where:

- "command" is the command name which may be abbreviated to a minimum
of characters that identify the command unequivocally. The first two
characters are always sufficient,

-~ “option" is an optional keyword and usually specifies the mode in
which the command will operate.

- "‘parameters’ uysually constitutes at least one expression.

Notes

- All commands with the exception of "BEGIN...END" must terminate with
"' or correspond with an EOL.

- Extra spaces which may have been entered between command elements or
expressions are ignored.

- A blank must always be put between the name of the command and its
parameters and one parameter and another, so as to avoid incorrect
interpretation of the command. If the command "AD'" is written instead
of "AT" the debugger interprets it as an AT command (identified by
the letter A) whose argument (D) indicates where the breakpoint is.
The lack of a delimiter between the command anhd its argument causes
an error message to be emitted, as opposed to an invalid command
error.

- Commands, options, parameters and variables may be entered 1in upper
or lower case letters,
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- Expressions are semantic structures which define the computation
rules for variables, modules, procedures, program lines or labels and
for generating new variable values making use of operators. The con-
tents of a variable are used as its value; the value of a procedure,
line number or label 1s the address.

- The rules which gqovern the construction of an expression (including
the use of round brackets are the same as those used in the main pro-
gramming languages and define the priority of the various operators.

- Alphanumeric {string) operands are compared one character at a time
starting from the leftmost character. Comparison ends when two char-
acters differ or there are no more characters to be compared.

-~ The boolean "true" and "false' values are represented by the numeric
values 1 and 0.

- When the debugger is asked to display a COBOL structured variable and

cannot iInterpret its format, it displays the hexadecimal format by
default (typically for displaying the outermost levels).

OPERATORS

The debugger has three types of operators:

- logical operators {NOT, AND, OR)

~ arithmetic¢ operators (*,/,+,-)

- relational operators (>,<,=,<=,<>,>=)

Unary operators {+, -) and the NOT 1logical operater have the highest
priority. These are followed by the multiplicative operators (%,/,AND)
and additive operators (+,-,0R). Relational operators have the lowest
priority. Operators having the same priority are executed starting the
right hand side.

The '-' {unary or binary) arithmetic operator must be separated from the
operands to which it refers by at least one space on each side.

OPERANDS

Eacb expression consists of one or more operands connected by arithmetic,
logical or relational operators. The debugger checks that:

- arlthmetic operators do not apply to alphanumeric operands

- an alphanumeric operand is not compared with any other operand which
15 not alphanumeric,

The following are the fundamental operands recognised by the debugger.

-  numeric constants
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- numeric constants
. decimal
. hexadecimal
. real
~ alphanumeric or string constants
- debug variables
- program variables
- modules
- procedures or functions
- labels
- number of scurce program lines
- addresses,
The syntax of each operand is given below, an explanation of certain com-
ponents has been given when necessary.

Decimal Constants {DC)

hd

digit >

Hexadecimal Constants (HC)

I

. element in
— @ hexadecimal >

code

Signed Constants (SC)

-0
ek
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Real Constants

Alphanumeric Constants (AC)

b

—-r@ T+lany keyboard character 50—'

The alphanumeric string within the quotes must be maximum 120 characters
long. 1f quotes are used these must be double quotes (").

Line Number Constants

——v@—. DC | —

Debug Variables

—+| letter |—n

— ] digit pe-»

Cebug variables may be predefined or user defined. 1In both cases the
variable's symbolic name must be preceded by the "&" character.

The predefined variables make it possible to reference:
- The simple registers (&r0, &1 .. &r15)

- The double registers (&rr0, &rr2 .. &rri4)

- The program counter (&pc)
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- The stack pointer (&sp)
- The current segment (&seg).

The user defined debug variables may be real or alphanumeric and may be
defined solely via the SET or EQUATE commands (for further information
see the "COMMANDS' section). They may be referenced only after they have
been defined.

Only the first six characters of the variable's symbolic name are signi-
ficant.

Program Variables, Module, Procedure/Function and Labels

See the respective language manuals for the syntax of all the progranm
variables, modules, procedures/functions and labels, which are dependent
on the program language and which may be referenced in a debugging ses-
sion.

COMMENTS

Comments may be 1nserted within debug commands. They must be enclosed by
braces (e.g.: {comment}) and are ignored by the debugger.

They are particularly useful for the redirection of debugger input/output
as they are contained in the 1/0 file.

MATRICES

The debugger allows direct access to each component of a matrix ({which
may be called either vector, table or array) via its symbolic name fol-
lowed by one or more subscripts separated by commas and enclosed 1in
square brackets. Rows, columns, submatrices or the matrix itself may be
~eferenced by specifying the respective subscript range.

The matrix name followed by a pair of square brackets will cause all the
matrix elements tc be referenced: MAT[].

To reference the element of a row or column, specify the name of the
matrix and the subscripts of the row or column followed or preceded by a
comma .

Example: if for a matrix having three rows and four columns the following
is specified: MAT[2,] MAT[,3], the elements which will be referenced
are: MAT[(2,1] ... MAT(Z,4] MAT{1,3] ... MAT{3,3].

To reference the elements of a submatrix specify the name of the matrix
and the subscript range.

E.g.: if MAT{1:2,3:4] is specified the elements identified are: MAT[1,3]
MAT(1,4] MAT[2,3] MAT[2,4].
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Nested Indices

In a BASIC program, the debugger limits the nested indices to four nest-
ing levels.

SYMBOLIC NAMES

Each symbolic name defines a single source program element. The hierarchy
of program elements varies according to the programming language used.
The name of the program (the most external module or context) which con-
tains the element always occupies the highest hierarchy level.

To define a source program elemeat ".'" must be placed between the iden-
tifier and the element being qualified.

The complete symbolic name is only necessary if there is any possibility
‘of ambigquity.

Example

If the INVOICE program contains the following data structure declara-
rlLons

i ZUSTOMER.
17 NAME.
Q3 CODEY1 PIC 9(11).
03 ADDRESS P1C X(30).

.1 Z00E.
! 02 CODE1 PIC 9{11).
02 CODE2 PIC X{16).

the CODE1 field must be referred to as '"NAME.CODE1™ if it belongs to the
CUSTOMER record, and "CODE.CODE1"™ if it belongs to the CODE record. The
ADDRESS field, however, may be referred to simply as ADORESS.

FUNCTTIONS

Each operand has an associated value. 1f the operand is a constant 1its
value is the constant itself.

The value associated with a variable is its contents whereas that associ-
ated with a module, procedure, label and line number is its corresponding
address.

Two debugger functions are available for associating the address and pro-
gram line number to a variable:
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- a function which calculates an address

‘ ' - a function which calculates line numbers.

Function which Calculates an Address

This function transforms the symbolic name of a program variable and
returns = the corresponding address. The variable's symbolic name must be
preceded by the special "@" character.

The function has the following syntax:

ﬁ : ProgramVariableName |—»

The SHOW command must be used to display the address (e.g. show @abc).
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Function which Calculates Line Numbers

This function transforms an actual or symbolic address (label, procedure
or module) and returns the line number of the source program of that
address. The address must be preceded by the special '-'" character. The
function has the following syntax:

» HC

» bC
~O- -

» 1abel

#| procedure

+] module

The SHOW command must be used to display the address of a certain number
of lines, for example:

show #26

The address on display always refers to the first executable statement,
starting from the specified line. If the program lines 26, 27 and 28 in
the example above contain declarations and not executable statements,
line 29's address will be displayed,

ADDRESSES

The address formats known to the debugger are as follows:

- procedure name (address of the first imstruction in the procedure)

- label (label address)

- - line number (address of the first instruction in the line)

- "address function" output (address of the required variable)
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- user or local variable that has a2 numeric value

- explicit address specified as <segment-number>offset.

All the numeric values are interpreted as decimals by default. The

decimal values must be preceded by the character "%'".

The debugger interprets the numeric values as follows:

%12 0000 0012 <current-segment>%0012
%144 0000 0144 <current-segment >%01 44
%2649 0000 2649 <current-segment>%2649
% 45678 0004 5678 ERROR

%115678 0011 5678 ERROR

%2115678 0200 5678 ERROR

%2005678 0200 5678 <%2>%5678

%26335723 2633 5723 ERROR

%24002345 2400 2345 <%24>%2345

18 000G 0012 <current-segment >%0012
297 0000 0123 <current-segment>%1234
4660 0000 1234 <current-segment>%1234
637538868 <%26>%1234

2600 1234

hexa-

All the numeric values are significant as addresses whose hexadecimal

representation is as follows:
XX00 YYYY

where:
XX 1s a segment number

00 is a mandatory value
YYYY 1s the offset in the segment

LOGICAL GROUPINGS OF COMMANDS

The following are the logical groupings into which the debugger
may be divided:

Commands for breakpoint management:

- AT

- CLEAR

Conmands which display memory areas, registers, variables, etc.
- DuMP

- LIST

- SHOW

4002790 S PROGRAM DEVELOPMENT TOOLS
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- TRACE

Commands which control the flow of debugging commands:
- BEGIN ... END

- IF ... THEN ... ELSE ..

- Qult

Commnands for the control of the execution and the modification of
grams

- EQUATE

- HALT

- RUN

- SET

- STEP

Commands which identify the debugger 1/0 files:
- INPUT

- OUTPUT

Command which sets or displays the user defined scope:
- SCOPE

Command which assigns the debug variables:

- EQUATE

- SET

Command which displays the command description:
- HELP

Comand for exiting from a BEGIN ... END or an IF ... THEN ... ELSE
si1on:

- /CONTROL/ /D/

6-10 4002790 5
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COMMANDS

The following is a description of all the debugger commands. They are
presented in alphabetical order giving the meaning, use and syntax of
gach command. Examples are given where necessary.

AT

Sets a breakpoint at the specified program point. When the breakpoint is
reached the debugger executes the list of debugging commands specified
The command syntax is-

Location -—r Command }—»

where-

1 "

- wa't or ",r' must be specified if the "Location' already contains a
breakpoint. 1f the user specifies:

L1} LA}

' : the old command string is replaced by the new one

2" : the new commands are added at the end of the list (default
option).

- . "Location" indicates the point at which a breakpoint is to be set.
This may be expressed in any of the address formats; it is sometimes
represented by an arithmetic expression,

- "Command" identifies the command string to be executed. This is
checked immediately for syntax errors.

Note

Following execution of the "AT' command the following are displayed:

- A decimal integer {implant number) which identifies the breakpoint.
To remove the breakpoint the user may just specify this number
(rather then its address).

- The line number which contains the breakpoint.

- The hexadecimal address of the location.

- The name of the module containing the breakpoint.

- The label (if any) of the specified address (this is displayed both
when the breakpoint is set and when it is reached).
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If there is no Internal Symbol Dictionary, the line number and the module
name containing the breakpoint are not displayed.

Examples

at PROCED 1 do 1f PRICE > 100 then show NET

Each time PROCED 1 1is encountered the debugger tests the specified condi-
tion. 1f the value of "PRICE" is greater than 100, then the contents of
“NET" are displayed. i

at &c + 14 do ..

at #10 - 4 do ...

The values that are added or subtracted refer exclusively to the address
offsets. Multiplication and division are not allowed.

vee the example in the HALT command.

BEGIN...END

Executes the list of commands contained between BEGIN and END. The
debugger does not start executing the command string until 1t reaches an
END. This means that the commands can occupy several input’ lines. The
BEGIN....END command can be used inside the AT, 1F...THEN...ELSE and STEP
commands. See the JCONTROL/ /D/ command for exiting from & BEGIN..END
sequence.

"he command syntax is:

BEGIN CommandList -—-b

where:

- "CommandlList" 1s the list of debugger commands which may also include
another "BEGIN ... END" command.

Note

This command may also be used within the "AT", "1F ... THEN ... ELSE" and
"STEP" commands.
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CLEAR

Removes one or more breakpoints which have been set. Since the maximum
number of breakpoints permitted in any one program is 19, this command
may be used to remove old breakpoints so that new breakpoints may be set.
The command syntax is:

WoWou
—

»| BreakiList

where:

- "a" is the option which removes all breakpoints currently existing,

- "“Breaklist" is a list of positive integers (implant numbers), line
numbers or addresses which refer to a breakpoint. These may be in the
form of arithmetic expression. Only those breakpoints specified 1in
this list will be removed. The positive integer associated .ith a
breakpoint may be obtained from the message output by the "LIST" or
"AT" commands.

Example

clear #120,#200

This command removes the breakpoints previously set at lines 120 and 200
of the scurce program.

clear 2,4

This command requests the removal of the breakpoints identified by the
implant numbers 2 and 4.
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pumMe

Displays all or part of the contents of a memory seégment.

The

command syntax is:

v

EndAddr |-

¥

DUMP h +»| BeginAddr

where:

",a' displays the memory contents in ASC1l characters.
",h' displays the memory contents in hexadecimal {default value),
",1" displays the memory contents in Assembler Z800C format.

"BeginAddr' is the start address of the memory area to be displayed.
The address may be entered in the form of an arithmetical expression,
The memory address must always be an even number if instructions are
to be displayed (option",a" or ",1").

"EndAddr" 1s the end address of the memory area to be displayed. The
address may be an arithmetical expression, If omitted only 16 bytes
will be displayed by default,

Example

dump LAB 10:LAB 50

The part of the user program starting from the LAB 10 label to the LAB 50
label is displayed in hexadecimal format. -
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dump,1 <%d40>%100:<>%120

Offset 100 ti 120 if segment 40 is displayed in ZB00O Assembler format.

dump %150:%390

In the above example no segment has been specified, the segment of the
user program containing the entry point is therefore assumed by default.
The segment contents between offset 150 and 390 (both numbers inclusive
and in hexadecimal) are displayed.

dump #10:#20

This displays the memory area containing the user program lines from 10
to 20 in hexadecimal
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EQUATE

Defines a debug variable as an alias for a user identifier.

After an EQUATE command, the only values which may be assigned to the
debug wvariable are those which are consistent with the value of the pro-
gram variable. If, for example, the program variable is an 1integer, the
debug variable may only take integer values.

The command is particularly useful in cases where one needs to make con-
stant reference to a variable which has a leng name.

The command syntax is:

EQUATE debugVariable ﬂ@—»@—» userldentifier p—»

where:
- "debugVariable" 1s the new name to be assigned to the variable in the
debugging phase.

- "Userldentifier" is the name of the user-defined variable.

Example

equate &1:=PROC_1.GROUP_VAR.GROUP ELEMENT

The debug variable '&1' becomes the alias of the GROUP ELEMENT wvariable
which belongs to GROUP VAR within the PROC1 procedure.
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HALT

Interrupts program execution and requests further debugging commands.
1f this command is encountered in a command list a3 message containing the
address of the breakpoint and the corresponding program line number is
displayed. A "run" command must be issued in order to resume execution.
The command has no parameters,

Example

at #10 do begin

set &a:=&a+)
if & > 10 then halt
end

The program is interrupted when the &a debug variable's value is greater
than 10. '

HELP

Displays a brief description of the existing debugger commands.
The command syntax is:

v

commandName

b4

‘ HELP }—

Rttty

where:

- "commandName" is the command which the user has selected to be
described. 1f omitted the description of all the commands will be
displayed in alphabetical order.
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1F...THEN...ELSE

Forces the evaluation of a condition. The next action of the debugger
depends on the truth wvalue of the specified condition. This may be a
single action or a set of actions specified between the BEGIN and END
keywords.

The command syntax is:

@—b Condition |—+{ THEN Command1 »#{ ELSE Command2 |—»

where:

- "Condition'" is a logical expression which returns a boolean value,
The expression may contain any type of operator.

- "Command1' indicates the command to be executed if the specified
condition is true, This in its turn may be another 1F...THEN...ELSE

command.

- "Command?2'' indicates the command to bDe executed 1if the specified
condition 1is false, this may be another 1F...THEN...ELSE command. It
should be noted that if [ELSE....] has been used ELSE must be entered
on the same line as Command?.

Example

at MAIN PROC DO BEGIN IF X + Y > Z then show X,Y else show Z end

Each time the MAIN PROC procedure is reached the values of X and Y are
tested. If the condition is true the variables X and Y are displayed 1if
1t 1s false Z is displayed.
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INPUT

Directs the debugger to fetch commands from the specified file. It,
therefore, changes the default input (screen).

INPUT commands may be nested in up to 10 levels, When the end of the file
is reached, the previous input file is read automatically. When the first
input file comes to an end, control returns to the debugger, unless
QUIT command has been specified in the input file.

1f the command is given without parameters, the default standard input is
reactivated.

The command syntax is:

a

INPUT 4@—0 Filename —rO—"—-&

where

"Filename' is a system file which may be any bytestream file. It 1is
assumed to be under the root directory if '/' is specified at the
start, otherwise it is assumed to be under the working directory.
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LIST

Displays the status of the current program and the corresponding line
number. It also indicates whether the user is operating in ''trace" or
"step' mode.

The

command syntax is:

=

BreaklList X I

|
7
?

where at least one of the fellowing options must be specified:

6-20

",a' displays all the information possible.

"' displays the list of the procedures currently active.

"

1" displays information about existing breakpoints. 1f "BreakList"
1s also specified only those breakpoints specified in the list will
be displayed.

",d" displays the list of user defined debug variables.

“r'' dumps user process registers.

"BreakList' 15 a list of expressiocns which define a set of break-
points.
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ouUTPUT

The QUTPUT command is used to change the standard output file (screen).

It

indicates where the subsequent commands are to be written and where

their output is to be displayed
The command syntax 1is:

OUTPUT -»O—o@—‘h@—s Filename -+O—~

where:

",s" suppresses output on the screen, and directs it to the specified
file, 1f this option is not specified the output will be written on
both the screen and the file.

“Filename' is the name of the system file which may be any bytestream
file or the screen to which the output is to be written. 1f the name
starts with "/" the current directory 1is assumed to be the root
directory otherwise the working directory is assumed to be the
current directory.

Note

If there is no existing output file, the debugger will create a
byte-stream file.

If no parameters are specified output 1is redirected to the screen the
last output file specified by the user is deleted.
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QuIT

Ends the current debugging session after killing the user process.

The command has no parameters,

RUN

The RUN command reactivates the execution of a wuser program, starting

from the current address of any other address specified by the user. br
The command syntax is:

v

Location

h 4

RUN

where:

- "Location" is an arithmetic expression, the evaluation of which pro-
vides an address. It indicates the point at which the process is to
resume. Lf this is not specified, the process will be resumed at the
point in which it was last interrupted.

Example

at #20 do begin if errcode <> 0 then run #100 end

The RUN command in this example enables the user to bypass the execution
of source line numbers 20 to 100 if the specified condition is true.

The above example does not work in the current release. To overcome this
limitation the user must use the following commands:

at #20 do begin halt if errcode <> O then run #100 end
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SCOPE

Sets or displays the user-defined scope used to resolve internal program
symbols, When used with no parameters the command displays the current
user defined scope.

The command syntax 1is:

RORO=
i

Identifier

-

where:

- ",a" sets the maximum scope possible, that is, all program _modules
will be searched during program resolution. This is the situation
which prevails at the start of a debugger session.

- "ldentifier" identifies the particular modulé or procedure to be
debugged.

Examples

scope SUBR_1.PROC_2

The above command changes the scope of symbol resolution of PROC 2 in
module SUBR 1. To display the VAR 1 variable, the user may enter the
fol lowing command:

show VAR 1

this is the equivalent of:

show SUBR_1.PROC 2.VAR 1

which must be used if VAR 1 1s defined more than once in SUBR 1, other-
wise the debugger displays the error message *DEBOS51* AMBIGUOUS SYMBOL.
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SET

Chan
prog
righ
The

ges the contents of the debugging variable or the variables of the
ram whose execution 1s being checked, assigning the value of the
t element to the left element,

command syntax is:

@-—» SetElement ——#O—o@—» Expression p—»

wher

Note

6-24

e:
"SetElement'" is a variable, a register or an address.

"Expression” is an arithmetic expression or a character string. When
an arithmetic expression is assigned to "SetElement’ the system veri-
fies its type and if necessary it will convert it to that of "SetEle-
ment"!

S

1f “SetElement' is an address (absolute address, program line number,
label, module or procedure) then its type is assumed to be a one word
binary integer. 1t must thus be converted to binary before it 1s
assigned to “SetElement".

If the length of the "Expression'' coperands exceeds one word, only the
rightmost word is stored at the specified address. the rest of the
bytes are discarded. If it is only one byte, only the higher address
of "SetElement'' is changed, the lower address is filled with zeros,
1f "Expression' is a character string, "SetElement' is filled start-
ing from the left. Any remaining space is filled in with blanks.

If "SetElement" is a register, "Expression' is converted to binary
and stored 1n the register. If "Expression'" is numeric the register
1s loaded from the right, zeros are added to the left, 1If it 1is a
character string, the register is loaded starting from the left and
blanks are added 1f the right hand side if necessary.

If “SetElement' 1is a variable it may have a numeric or character data
type, If "Expression' is numeric its value is converted, if neces-
sary, to the same data type as ''SetElement' if this is numeric before
loading 1t. If "Expression" is a character string and "SetElement"
is numeric or vice versa , an error message is sent out and the con-
tents of 'SetElement' remain unchanged. '

If both "SetElement" and "Expression' are character strings and
"Expression' exceeds the number of characters in "SetElement', the
extra characters to the right are truncated. 1f "Expression” has less
characters than "SetElement" blanks are inserted to the right,
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Examples

set <25>%10:=%8d07

In the above example the hexadecimal constant "8d07" 1is loaded into
of fset 10 of segment 25.

set &rr2 = 'ABCD'

In this example the string “ABCD" is loaded into the double register rrZ.

set &a:=i

The & variable is given a value of 1, so that it can be used as a cycle
counter for example.

set VAR PROG:=10

The VAR PROG variable is given a value of 10.
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SHOW

Displays the contents of a symbol defined in the symbol file (ISD}, the
contents of the registers, the value of constants, addresses of internal
program elements, program line numbers or labels. 1If no option is speci-
fied the element is displayed with its type and structure defined in the
source language; under COBOL, a multi-level data structure 1is displayed
in ASCII code.

More than one element may be displayed on one screen line.
The command syntax is:

SHOW _'@j" (3 1 L l Expriist |—
(o) oS 0202020
—(0-

where:

- ",a" displays the contents in ASCL1 characters.

- ",h'" displays the contents in hexadecimal values.

- ",d'" displays the contents in fixed point decimal code.

- ", f" displays the contents in floating point decimal code.
- "“,n" displays the name of the element in front of its value.
- ",1'" displays each element on a separate line.

- “ExprList" is a list of arithmetic expressions or character strings.
Each expression or string is separated by a comma,
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STEP

Executes a specified number of source program lines before_the user Ppro-
cess is suspended. Its effect is the same as when a series of debugger
commands is inserted at the start of each source program line.

If no command is specified the debugger stops at every line, and executes
a set of commands (insertion of breakpoints) that are not transparent to
the user. If this happens debugging is slowed down considerably.

The command syntax 1is:

Command »

h 4

v

—O—»‘ e } ¥ .} StepCount —-b‘ DO}

where:

- '",e" can only be used for debugging BASIC application programs which
include exception handling.

- "StepCount' specifies the number of source program lines which are to
be executed before the program is suspended.

- "Command" specifies a debugger command sequence. These are to be exe-
cuted at the beginning of each source program line.

Example

step 10 do begin show X,Y

1f A>10 then show REC POINT end

The command in the above example causes the execution of line 10 of the
source program. X and Y are displayed before each line i1s executed. If
the condition is true the contents of the "REC POINT" wvariable are
displayed. -

at #20 do halt

Supposing that the current line is 10, this command executes 10 lines
without carrying out any operations.
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TRACE

Traces the program execution. 1f no option is specified all the source
program line numbers, labels and procedure names encountered when the
program 1s in execution are displayed.

The command syntax is:

.
¥
e

0-0H0-00-0r
E

where:

- ", 1" displays the program labels.

- ".n' displays the source program iine numbers.

~ ".p" displays the names of the program procedures.

- ",e'" can only be used for BASIC application programs which include
exception handling.

- '",o'" disactivates an existing TRACE command.

Examples

trace,1; run

This command will display all the program labels encountered during pro-
gram execution,
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at #10 trace
at #100 trace,o
run

The above command will trace the program execution from line 10 to line
100, displaying the source program line numbers, and the labels and names
of the procedures. The command is disactivated at the start of line 100.

/CONTROL/ /D/

This command is used to exit from a BEGIN or IF session without walting
for 1t to terminate.

The command must be given at the beginning of the line, otherwise it will
not be recognised.

The commands contained in the session are removed starting from the first
BEGIN or 1F command that has not been closed, so the /CONTROL/ /D/ com-
mand must be used very carefully.

Examples

at #10 do begin
sh varA

sh varB

if varl=1
JCONTROL/ /D/

The structure is annulled as from and including the "at" command.

begin

sh varh

1f varB>varA then begin
sh varB+4

/CONTROL/ /D/

The structure 1s annulled as from the first 'begin”.
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7. INFORMATIVE OR ERROR MESSAGES

All the messages produced by the debugger are written to standard output
files. When redirection of output has been requested (QUTPUT command with
option ",s"), the output produced is written to a specified file, or
displayed on another screen.

The messages can be informative or relate to semantic or syntactic

errors,

‘The messages displayed by the debugger that are not self-explanatory are

listed 1in alphabetic order below. A description of the error or an
explanation of what has happened is given for each message, and the user
is given brief advice.

The error messages with prefixes other than "*DEB" (not described in this

chapter) refer to internal debugger errors. The Olivetti Software Mainte-
nance Service must therefore be called.
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CURRENT ADDRESS: <%xXx>%XX...X

Displays the current address of the program and
specifies the segment number and the offset.

CURRENT ADDRESS 1S IN A MODULE WITHOUT 1SD FILE

The current address is of a module fer which
there is ne 15D.

CURRENT PROCEDURE: aa...a

Displays the name of the current procedure,

DEBUGGER 1S RUNNING WITHOUT USER PROGRAM

No user program name has been specified: the
debugger may only be used as a desk-top calculator.

FIRST AVAILABLE SEGMENT: <%xx>

The number identifying the first segment
available in memory for the user is
displayed in hexadecimals.

INSTALLATION ERROR - BAD OR MISSING DEBUGGER MESSAGE FILE

Error message emitted in initialisation,
The DEB/err.d file has been installed incorrectly
or is missing.
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INSTALLATION ERROR - BAD OR MISSING 15D HANDLER

Error emitted in initialisation.
The DEB/bt/MAIN file has been installed
incorrectly or is missing.

LIST OF ALLOCATED LOCAL VARIABLES: VAR TYPE EQUATE TO

A list of allocated local debug variables is listed.
The following information is given for each variable:
its name, its type and if the EQUATE command has been
specified, the name of tne element that the variable
has been equated with.

PROGRAM LCAD POINT ADDRESS: <%Hxx>%xXxxx

The address of the program loading point has been
supplied; this consists in a segment number and an
offset.

STOPPED AT ADDRESS: IMPLANT nn...n aa...a nn...n  <%xX>%XAXX

The implant number for the breakpoint at which the
program has stopped has been supplied with the name of
the program, the number of the line at which it has
stopped (if the 1SD is present) and the address,
specified as a segment number and an offset,

USAGE: DEB PRG= <PROGRAM-DIRECTORY> [PARAMETERS]

The parameter have been supplied without specifying
the key word “PRG='"'.

4002790 S PROGRAM DEVELOPMENT TOOLS
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WALKBACK SEQUENCE:

The 1ist of all the active procedures is supplied.

*DEBOO1* WRITE MEMORY ERROR

Writing in memory not allowed.
Error returned following a system call (PMM).

*DEBOOZ2* READ MEMORY ERROR

Reading in memory not allowed.
Error returned following a system call (PMM),

*DEBOO3* INPUT-FILE STACK CVERFLOW

More than 10 input files have been
specified,

*DEBOQO6™ 15D FILE READ ERROR - CLASS: XX CODE: YY

The 150 is incorrect: 1t must be reconstructed.
See the "Message Book', Appendix A for the
explanation of system error code "XXYY".

*DEBOO7* USER REGISTERS READ ERROR

The registers cannot be read.

For example, the user program has finished and the
contents of the registers 1Is inconsistent.

Error returned following a system call (PMM)}.

*DEBOO8* USER REGISTERS WRITE ERROR

Reading 1n register not allowed.

For example the reading request is incompatible with

the reqgister format.
Error returned following a system call (PMM).
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*DEBOO9* SET IMPLANT ERROR

Incorrect attempt at inserting a breakpoint.

If the message is emitted in initialisation,
followed by:

*DEBO69* ERROR LOADING USER PROGRAM-CLASS:01 CODE:16
this means that the PMM has been configured without
the debugger modules: it must be reconfigured.

*DEBO10* INPUT FILE QPEN ERROR

The input file cannot be opened.
For example the specified file does not exist.

*DEBO1Z* OQUTPUT FILE OPEN-ERROR

The output file cannot be opened.
Error emitted following an attempt at redirection
of output.

*DEBO13* QUTPUT-FILE CREATE ERROR

The output file cannot be created.
frror emitted after an attempt at redirecting output.

*DEBO14* INPUT FILE READ ERROR

The input file cannot be reaa.
Error emitted after an attempt at redirecting input.

*DEBD15* CUTPUT FILE WRITE ERROR

Writing not allowed on the output file.
Error emitted fellowing an attempt at redirecting
output onto a file where this is not allowed.
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*DEBO16* WARNING: REDUNDANT OPTIONS

Incompatible options have been specified.

*DEBO21* LINE NOT FOUND

The program line has not been found.

*DEBOZ22* TLLEGAL EXPRESSION

Specified expression incorrect.

*DEBO27* CAN'T ADD TWO ADDRESSES

Two addresses cannot be added together because they are
specified as ''segment-offset', and only offsets can
be added together or an offset added to an address.

*DEBOZ28™ CAN'T SUBTRACT TWCQ ADDRESSES W1TH DIFFERENT SEGMENTS

Twe addresses can only pe subtracted within the same
segment.

*DEBO29* CAN'T SUBTRACT ADDRESS FROM NUMBER

An address cannot be subtracted from a number because
the address 1s specified as ''segment-offset' and only
offsets can be subtracted.

*DEBO30C™ CAN'T MULTIPLY ADDRESS

An address cannot be multiplied because it is made
up of "'segment-offset’ and only offsets can be
multiplied.
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*DEBO3N* CAN'T DIVIDE ADDRESSES

An address cannot be divided because it is made up of
"segment-offset' and only offset can be divided.

*DEBO32* ZERO DIVISOR

Division by zero illegal.

*DEBO34* NOT USABLE ISD FILE

The 15D file 1is incorrect: it must be reconstructed.

*DEBO36™* STRING TOOQ LONG

The string exceeds 120 characters.

*DEBO37* INVALID COMMAND

Non-existent command.

*DEBO39* STRING NOT CLOSED

The alphanumeric string has not been closed with
a single quote.

*DEBO 40 MISSING DELIMITER

The delimiter ";" or /CR/ for commands is missing
or a blank character is missing between the command
and its parameters and between the parameters themselves.

*DEBO44* ERROR OCCURRED WHEN EXECUTING THE USER PROCESS

The user program has terminated.
An error has occurred at run-time.
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*QEBO47* MUST BE ALPHABET OR NUMERIC D1GIT

Special characters cannot be used in this context
{e.q. identifier).

*DEBO48* COMMENT NOT CLOSED

Comnent has not been closed: delimiter missing.

*DEBO49* MUST BE HEXADECIMAL DIGIT

Digits must be hexadecimal (0-F).

*DEBOS0* MUST BE NUMERIC DIGIT

Characters must be numeric (0-9).

*DEBDST* AMBIGUOUS SYMBOL

The symbol {line number, label, variable etc.)

has been defined for more than one module: the SCOPE

must be used to differentiate it, or the symbol specified
using the module that contains it:

e.g. "module.line-number".

For structured variables the ambiquous symbol must be
referred together with the element that qualifies it
uneguivocally (e.g. "bills.customer').

*DEBOS5Z2* ILLEGAL CHARACTER OR CHARACTER IN WRONG PLACE

ldentifier written incorrectly.

*DEBOS6* ONLY PROCEDURES ALLOWED

Wrong argument in the SCOPE command: only modules
and procedures are allowed.
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*DEBOS8* CONVERT REAL 70 LONG OVERFLOW

Overflow in conversion from a real number to a 4
byte integer.

*DEBOGT* SYSTEM

ERROR - CLASS:XX CODE:YY

One of the following "KKYY' class system code errors has
been emitted:

- If the program that 1s running contains an overlay,
an error can have occurred in the overlay table
loaded by the run-time language.

- Too many processes arc active or too many channels are
being used: check how many processes and how many
channels have been defined in the configuration file.
This error message may be displayed during 1nitialisation
and causes the debugging teo terminate.

- Terminal accessing error: check terminal state or, 1f
possible, activate the debugger from another terminal;
this can be emitted both during initialisation and when
the debugger 1is active.

If the message is transmitted when the user program has
finished, check 1f the corresponding process 1s still
active; 1f it 1s, it must be killed from the Shell
environment.

For the meanings of error code "XXYY'" see the "Message
8oo0k'", Appendix A,

*DEBO62* CANNOT

RUN USER PROGRAM

The same program has been activated from two terminals.
The error message 1s displayed on the second one.

*DEBO65* ERROR IN GVERLAY HANDLING

Error displayed when there is a request for use of an
overlay. .

Unfruitful attempts have been made to set two
breakpoints in the debugger for handling overlays

in the user program. Overlays are not handled.

4002790 S
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*DEBC69* ERROR LOADING USER PROGRAM - CLASS : XX CODE:YY

System initialisation error, regarding either the user
program or the terminal.

See the "Message Book', Appendix A, for an explanation
of error code "'XXYY'".

*DEBO71* FLOATING OVERFLOW/UNDERFLOW

An overflow or an underflow has occurred during
a floating peint operation.

*DEBO73* CONVERT DQUBLE TO SINGLE PRECISION OVrRFLOW

Overflow during conversion from double to single
precision.

*DEBOBY* OVERLAY TABLE NOT YET INITIALIZED

No breakpoint can be inserted at the moment.
A RUN command must have been executed previously.

*DEBOBZ* INTERNAL ERROR: BAD RULES FILE DETECTED IN TOK.ACTION

Internal debugger error (TOK.ACTION).
Call Olivetti Software Maintenance Service.

*DEBO83* LOADING USER OVERLAY - CLASS:XX CODE:YY

System error whilst loading an overlay.
See the "Message Book'', Appendix A, for an
explanation of error "XXYY'",

*DEBO84* UNLOADING USER OVERLAY - CLASS:XX CODE:YY

System error while unloading an overlay.
See the '"Message Book', Appendix A, for an
explanation of error "XXYY'.
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*DEBOS8* ERROR GENERATING 15D TABLE

An error has occurred in generation of the 15D table.
The operation must be repeated.

The source 15D must be saved before activating the
debugger so as not to have to recompile and link it if
there is a system crash or a power failure.

*DEBOBS* PROGRAM DIRECTORY NOT FOUND

The specified program does not exist or the directory
is the wrong one.

*DEB205* REGISTER IN THE LEFT PART OF SET 1S TOO SHORT

The register specified in the SET command {(left of
":=") is too short.

*DEB206* ILLEGAL ADDRESS RANGE 1IN DUMP COMMAND

An address has been specified in the DUMP command that
is out of the range of the memory area into which the
program has been loaded, or that is within this area
but whose offset exceeds the dimensions of the
specified segment.

*DEBZ0B* IMPLANT TABLE OVERFLOW

More than 19 breakpoints have been set.

*DEB209* NOT A BREAKPOINT INTERRUPT AT x..x

No breakpoint has been set at the specified address.
Error emitted by the LIST command.
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*DEB214* INVALID BRANCH INSTRUCTION

The branch instruction expected at this address
cannot be found.

*DEB215* VALUE OF RIGHT PART > VARLABLE S1ZE

In an assignment instruction the dimensions of
the element to be assigned are bigger than those of
the variable.

*DEB220% NON EXISTENT IMPLANT AT ADDRESS

No breakpoint at this address.

*DEBZ221* PROGRAM SUSPENKDED AT: <%xx>%xX XX

The program has been suspended at segment <%xx> with
of fset %xxxx.

*DEB300%* EXTENDED INSTRUCTION
*DEB301* RESERVED INSTRUCTLON
*DEB302*% PRIVILEGED TINSTRUCTION
System instruction; cannct be executed in user mode.

The error can only be emitted by an incorrect DUMP command
when an odd-numbered offset has been specified.
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‘ ‘ *DEB303* NON EXISTENT INSTRUCTION

An instruction has been input which 1s not recognised

".b by the debugger (neither privileged nor reserved).
Typically a DUMP has been attempted from an area of
memory containing instructions specifying an odd-numbered
initial instruction.

*DEBS00* ILLEGAL SYMBOL TYPE IN GETTYPE
*DEB501* ILLEGAL VARIABLE‘TYPE IN GETDIMEN
*DEBS04* LLLEGAL TYPE IN GETPATENTP
*DEBDOS* ILLEGAL TYPE IN MATCHTYPE
n *DEBS06* 1LLEGAL SYMBOL TYPE IN GETNAME
*DEBSO7* ILLEGAL SYMBOL TYPE IN HASH
The 150 is incorrect; it must be reconstructed.

If the error continues call the 0livetti Software
Maintenance Service.

ﬁ *PRO704* SAINT RETURN STACK OVERFL OW

The identifier input by the user has a syntax which
is too complex for the debugger to handle.

A simpler identifier must be input.

For example, too many subscripts have been nested;
the debugger may only handle up to 4.

2
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PART 111 - GENERALISED UTILITIES

INTRODUCTION T0 PART 111

This part documents the generalised utilities which service

system,
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8. FLOPPY FILE TRANSFER UTILITY (FFT)

INTRODUCTION

FFT is a utility which enables files to be transferred from the 56000
system to the L1 MOS system using floppy disks.

This utility has two versions. One of these runs on the 56000 system and
is used to transfer files from the file system to floppy disk. The other
version runs on the L1 MOS system and transfers files from floppy disk to
the file system.

FILE TYPES

The file types which are supported by the FFT have the following FFT file
names:

- BINARY: a binary file is made up of binary data having no logical
(e.g. record) structure, e.g. object files created by compilers or
translators and the load modules created by the Linker.

- TEXT: a text file contains textual data which is organised in records
of variable length, e.g. a source program,

- SEQUENTIAL: a sequential file is made up of records having a fixed
length,

- RELATIVE: a relative file is made up of records having a fixed
length.

- INDEXED: an indexed file is made up of records of fixed length which
may be distinguished via a primary key.

The file types supported by the 56000 and L1 MOS do not have the same
type names. The file being converted must first be converted to an FFT
file type before it may be transferred to the other system.

The following file conversion table indicates the FFT file type to be

declared for each 56000 file which 15 to be converted to the L1 MOS
system.
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56000 FFT L1 MOS

Positional Binary Byte-stream

Positional Text Byte-stream

Positional Sequential Positional with no
record deletion

Keyed Relative Positional with
record deletion

Keyed Indexed Keyed

CHARACTERISTICS AND LIMITATIONS

8-2

A file whose name 1s the same as an existing file in the set of files
MOS file system may not be transferred. For the
existing file must

handled by the
successful transfer of this file the

deleted.

Mbtye floppy disks must be used to transfer files.

The FFT cannot handle multi~disk volumes. A user wishing to copy more
file or a file which 1s equal to or greater than one Mbyte

than one

1s advised not to fill any one disk completely.

first be
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CALLING THE FFT

The FFT utility is called from the Shell environment by simply entering
its name,
fFFT call on S6000:

HH:MM:S55> fft

FFT call on L1 MOS:

MCL: fft

COMMANDS

The FFT commands are:

- DELETE

- EXIT

- HELP

- INITIAL1ZE

- LIST

- RESTORE

- SAVE

Only the DELETE, RESTORE and SAVE commands necessitate the wuse of
parameters, Parameters may be entered directly after the command or in

interactive mode.

Lower or uppercase letters may be used when entering these commands. It
is only necessary to enter the first command letter.
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The following is a brief description of each command:

DELETE

Deletes a file previously saved on floppy disk.

D [ ELETE ] [FileName]

where:

- “FileName' is the name of the file to be deleted.

Note

The FFT does not manage file recrganisation and compacting. The disk
space recovered from the deleted file may thus be used again only when
the deleted file is the last one loaded.

EXIT

Forces the execution of the FFT to end. The system returns to the Shell
enviconment,
The command has no parameters.

HELP

Displays a list of all the FFT commands giving a brief description of
each one.

INITIALLZE

Initialises the floppy disk to FFT standards, deleting any data which may
be already stored on the disk. The command must be executed before a new

disk may be used or a used disk is written to and 1its old contents

deleted,
The command has no parameters.
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LIST

Displays the name, type and size of each file stored on the floppy disk.
The command has no parameters.

RESTORE

Copies a file stored on floppy disk onte the L1 MOS wusers working
directory. The original file is not deleted.
The command syntax is:

R [ ESTORE 1 [FloppyName [L1Name]]

where:

-  'FloppyName' is the name of the file stored on floppy disk.

- "LIName'" is the name with which the file is to be stored. 1If not
specified the file will be stored with its original name.

SAVE

Copies a 56000 file onto a floppy disk.
The command syntax 1is:

S [ AVE ] [56000Name [FloppyName])

where:

- '"56000Name" is the name of the file to be copied.

- '"FloppyName'" 1s the name with which the file is te be copied onto
floppy disk. 1f omitted the file retains its original name.

Note

The user must enter the file type when the appropriate message appears on
screen.,
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HOW TO USE THE FFT

The following table lists the sequence of operations to be carried out
when copying an 56000 file onto the L1 MOS system.

STEP

ACTION ON 56000

RESULT/COMMENT

Insert the floppy
in drivel.

Call the utility.
from Shell:
HH:MM:558> fft

Initialise the
floppy disk via
the INITIALIZE
command .

Enter the command:
SAVE,

Enter the name of
the file to be
transferred and its
new name,

Enter the file type.

Enter the command:
EXIT

Remove the floppy
disk from drivel,

In most confiqurations the device name
1s 10_0.

The list of available commands is
displayed.

This step is mandatory when the floppy
disk 1s new or when the data it contains
are to be deleted,

The utility requests the name of the
file to be tramsferred and the name with
which it 1s to be saved.

The utility requests the name of the file
type. :

The file is transferred onto floppy di<k,

The system returns to the Shell
environment.

8-6
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STEP ACTION ON LT MOS RESULT / COMMENT
7 Insert the floppy The device name is DEV/FL1.
disk on drivel of
the L1 machine.
8 Call the utility The list of available commands is
from Shell: displayed,
MCL: fft
9 Enter the command: The list of files stored on the
LIST floppy disk is displayed (this
command is optional).
10 Enter the command: The utility requests the name of
RESTORE the file to be transferred and the
name with which it to be stored.
Enter the name of The file 1s stored under the working
the file to be directory.
transfer and its
new name.
1 Enter the command: The system returns to the Shell
EXIT environment.
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NOTES

The foilowing are some notes which may be of interest to the user.

They concern :

-~  the floppy disk format after it has been initialised

-  the transfer of files which have secondary keys.

FORMAT OF AN FFT FLOPPY DISK

The floppy disk format is given in the table below:

HEADER BLOCK:

12+48*%(N-1)
T6+48%(N-1)

20+48%(N-1}

52+48%(N-1)
54+48*{N-1)

56+48%(N-1}

58448%(N-1)

Address Description
0 8 byte string containing the floppy disk identifier
('FFT V1.2'}.
8 16 bit integer containing the header length in bytes.
10 16 bit integer containing the number of files saved.

32 bit integer containing the address of the nth file.
32 bit integer containing the length of the nth file.

32 bit string containing the name of the nth file
(must terminate with “ii"').

16 bit code indicating the name of the nth file.
16 bit integer indicating the record length in bytes.

16 bit integer indicating the offset of the key within th
record.

16 bit integer indicating the length in bytes of the key
within the record.

8-8
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DATA BLOCKS:

ADDRE 55 DESCRIPTIGON
4096 Data of transferred files,
where:

- The header is a memory area of 4096 bytes which may contain
information on a maximum of 85 files stored on disk.

- The size of the internal buffer for the transfer of data is 4096
bytes, records must thus be 1less than 4096 bytes in length. The

records of a positional file must be less than 4092 bytes since 4
bytes are reserved for the record key.

- Textual file data includes the 'linefeed' character which separates
the records.

TRANSFERRING FILES WITH SECONDARY KEYS

The FFT utility does not handle files with secondary keys. These files
must thus be redefined before they may be transferred to the L1 MOS
system.

Example:

The debug file "filename DB" with secondary keys 1s to be transferred to
the L1 MOS system,

The file records have the following keys:

- a primary key of 4 bytes with ocffset 0.

- a secondary key of 30 bytes with offset 5.

The following <command must be specified in order to redefine the
secondary keys which lose their meaning when the file is transferred.

MCL : MKINDE X filename*DB D5 30
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where:
"filename-DB" is the name of the debug file.

- '"D" specifies that the secondary key may be duplicated.

"5" indicates that the offset of the secondary key is 5 bytes.

- '"30" indicates that the length of the secondary key is 30 bytes.
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9. UTILITY FOR PRODUCING STATISTICS ABOUT OBJECT MODULES (CHECK)

The CHECK utility produces statistical information about specified object
modules, and executes a syntax analysis on an OLINK command file. These
object modules are output from the COBOL, BASIC, FORTRAN and Pascal+
compilers.

This utility provides information that can be extremely useful when
designing large overlay programs {see Chapter 1 - Characteristics and
Limitations). Whenever the limits on sections, symbols, or references
(these are most frequent) are exceeded, the source program must be
modified, as advised in the Program Preparation manual for the language
being used.

The following information is output for each module:

- name of file containing the module

- name of sections and their size

- number of sections

- number of symbols defined

- number of references.

A review containing the following is then produced:

-~ the total number of sections

= the total number of symbols

= the total number of references and symbols

- the total number of undefined symbols.
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CALLING A CHECK

The syntax for the CHECK call is:

-} file-name

CHECK

linker-
directive

h 2

where:

file-name specifies the name of file input to CHECK, and can be one or
more of the following:

an object file

an object file from a library
- a load-module

a linker command file

- a file of symbols

The file is identified by a path-name that adopts the same conventions
used in Shell environment.

linker-directive represents the linker commands described in Chapter 3.
The following option is assumed by default:
OPTIONS SILENT

1f the PROGRAM directive is missing, a program directory called CHECK is
created in the same way as OLINK,

1f a library is specified in input, CHECK provides the statistical data
about the objects taken from the library, using the undefined symbocls
present when the library is processed.

For error messages issued by the utility CHECK see Chapter 4 in this
manual.
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EXAMPLE OF THE QUTPUT

PRODUCED BY CHECK

= Cmelr 7.0 - = M1S RiL. 5.1 - DIAGNOSTICS
------------ LIOMASHD LOK3UAGE INTEXFRETATION ~--m-=-=—s—=a==
AKG?: linkcemd
Llamkemon>: Conrang *IL:
CML: cotion: N3 silent
Thut m3t linkmagp
LML sutpst limkout
LD antry Pmain
LM Qutimize
CME: 1nput
MG tiriver, oby
<driver.aog>: Qo JdelT FILS
s T LN 2l FRLG_p SI.E 112
JECTIUN WNawL Py _d sliét 11
JELTLU i 4sMs PROG s 310d Jd
o TIG HAwE Pili_k 3le Ty
2t T ILN &
JEFIMNel SyAedLS 4
REFEReMNLzZy 7
CHI: m_erarn.ob
<m_mazna.obg>: JEJECT FlL:
SELTION dAMt m_m:zln_g 31LE 31¢E¢
JECTILH flaue m_main_J SILE 1z
SECTION fa=E m_msin_3 iIZE 1]
3elTiUN denE m_mz2in_k sIIE 438
SioTIiuns 4
VEFINcU 3YAERJLS b
QELFr2eEnCL 43
LMO: m_cutout.zck}
<m_oJtput.ob}>: JEJECTY FIL:
SECTIOCN faMt m_output_p S11LE 114
SEITLILN HadL m_output_J 3lie 2
SELTIUN CIAME r_cutput_s 511t G
SECTIUN MJAME m_output_k SILE o
SECTIONS &
JesLINEY AY":-JLS 1o
CrD: m_Frocess,ob)
m_prccess.oogrr C3JECT FILE
SECTLION NARME m_process _F 511k ZE20
JECTIUN NAMYE m_pro-ess_d sIie 560
SLCTIUN NAME m_Erocess_s SILE b
SEILTIUN tiaMt m_rrocess_k Siit 114
SECTIONRS A
QEFLINED LYMEILS 2o
JARLFEIENL S 20
LMD m_utility.ob]
<m_uvtility.ooJ>: Q&JILT FILE
SECYION HAME m_utility_p SIIE 350
SECTILN NAME m_utility_d SI2¢ v]
SECTIUN HASE m_utility _= SIZE D
SECTION HAME m_utility_k, S51LE 16
SECTIDNHS ) &
UEFINEL SYMEJLS 1
REFERENL IS 10
CHOD: m_arg.obj
<m_arg.obj>»: O3JELY FILE
SECTION NAME m_getari_p 312E ET.1.}
SECTION NaME m_cetarg_d SI1LE 0
SELTICN NAME m_getary_s 511c ¢
SECTICHN NAME m_getarqg_k 5IZE &0
SELTIONS [
DEFINED SYMBOLS l
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LMD:

Ted - - MO
REFERENHC IS

§ REL. 5.1 -
1?7

DLAGNOSTICS

Fusrfolivetti/linD30/interface/LPRT.0b]
Clusrislivetti/libodifinterfacae/LPRT.obj»: Q3JECT FILE

FECTION HANE steenv_p SILE
ScCTICHN HAME stdanv_d SIZE
SECTION NAME stdenv_s SIZE
SECTION MAME stdenv_k SILE
SECTIONS &
JEFINED 3$YMSQLS 7
REFERENCES 13
SECTICH HAME zZio_p SI1E
SECTIUN HAaME zi0_d Slig
SECTICN NaMe f1o_s 5Lz
JECTICN MAME zio0_k SI1iz
SeCTEILHS &
DEFINED 3YHEBILS 2
AEFERENCES 3
SECTICN NAME zZre_p SIIE
SECTION HAME zre_d 511k
SELTIONS é
JEFLHED SYMBOLS 1
TEFLRENCES Q
LMD: tyoe 2 sttributes
LMDz type S fdttributes
CMOD: type 6 atiriputes
LMD tyce 5 attributes
CHD:
EN3 JF LOMMAHND FILz "linkcmg®
TUTAaL SECTIONS 34
TGTAL SYMEILS 83
TOTAL REFERENLES 121
TUTAL UNDEFINED 3Y4BuULS 25

7
2
o
5

32

=

<<45>>0000 PROG_p «_[pP)

<<4£e>>0000 «_Ed0) *_k
<<53>>0000 ~_[s5]

<<517>0030 #_i <<61>>X2000 *_e
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10. UTILITY FOR DUMPING A MOS L-MODULE (MSLDUMP)

The MSLDUMP utility reads a MOS l-module (see Chapter 2, 'L-Module For-
mat" Section in the MOS Programmer Guide), identified by the pathname,
and the following information is output:

-~ The length and header of the l-module

~ The DATA SECTION headers contained in every segment followed by the
"data' part containing the related data/code; at the linking phase it
is possible to insert in the same segment sections having different
contents.

~ Additional information present in the file

The output produced is partly in symbolic format and partly in hexade-

cimal format.

M5LDUMP CALL

The wtility call syntax is as follows:

MSLDUMP b file=-name " -

L 4
h 4

where:

file—name identifies the pathname of the l-module. It may be expressed
either as an absolute pathname, or as a pathname relative to the working
directory of the station that activated the command.

“H or “h is an option that limits the display of the l-module to the DATA
SECTION header, without the "data" part.
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When MSLDUMP {s activated it checks that the pathname specified

to an l-module: otherwise it sends a warning to the user.

EXAMPLE OF OUTPUT FROM M5LDUMP

relates

ALIVETTI MELDUMF -- REL J.1
JUMPING FILE : SHDRTE
..ENGT‘-&} G074
HERADER:
THERDER 2OUNT: P!
{MESS5AGEY
{MSGECOUNT ! 23
{MSEDATRA) v —3HDATE-D&O=-Junlti-1?
(EIHBYTED HHFF
JENTRY _EOINTD {SEGHNUMY = B1 (OFFSETy = D
{BEQ_RANGED {3E5_LOWY = 3B {SEQ_UFY = 43
1SEG_INFO_TABLES
(SIT_2OUNT? = 3 .
ﬂSITZEQTEV) = (JEGHUMY (SEGLENGTA» (SE3ATTAY (SZaTYFZ: JIBTAFOINTERM:
g 53 & G 3 75
1 51 15 1 2 274
2 53 a3 32 & 5]
<=OHBrT—‘ = ®BHFF
SDRTA SECTION, at 7%
SCATAR_POINTER? =0
{SEC2_COUNTY = 204
ISEG NUMD = 50
(OFF3ETS = 1153
(EJSEYTES = HHFF
3600 0000 2004 o30CC Q032 82000 0486 Qo0
4000 o000 Scoo 4500 2009 4Q0¢ QGOG 2000
3000 0000 000C 0GCC 00040 0004 3000 2049
SR8 1A 2R4s 204F 5084 L94F SEO0Q LFAC
LFlE AFic 1F1iF LEL1F  154F AF10 1FiE tFiIf
1717 1ELF 1E1F GOBA 00CS 0O0DZ JODE GRER
nOFs Q102 SI2Z G135 0144 71532 015z QisA
G174 0182 G18E 9194 3148 01B2 D280 428cC
. 5

{cont.)
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5572 72&F 7220 2D20  BO7Z SFS7
7455 726D 49LE S176 4344 TITE

{DRTA SECTION) at 274

(ORTA_FOINTERY = O
(SEQ_COUNT? = 3744
(SEG_NUM> = 51

(OFFSET) = 0
(EQSBYTED = WHFF

0a0Q 0000 2000 DERS D033 2000
BR300 000s 0O3QF 003¢ ODEZ Q05T
2200 000G SFCD R3ND QAR2E 4DAS
007F 5F00 B306 0D2&¢ 5DOs BIOQ
B200 A1 7804 B200 D16 SFOLEG
7602 BRZ00 0016 7604 B200 0022
0SDE 140C Z44F 7074  HDC AZG0
B200 Q000 4104 B200 000 £103

5E0Q8 0700 1408 2078 0000 3808
D073 0003 S5E08 0¥00 1408 0073
0?00 1408 0078 OORO 5EQ8 0700
0110 508 000 1408 0073 0170
1408 0078 O1B0C 3EQ8 0900 1403
3E08 0900 1408 DG78  01Q0 2208
0078 01¢8 5EQ8 Q700 1408 0078
0?00 1402 0078 QiD8 5E0E 0700

N1ED 3E06 D900 1408 0078

iEsg

14208 2078 OLF0D 5E08 Q%00 1408
508 2900 1408 0078 0200 5e08

Q078 02068

TEOFRYTE: = FF

{ ADDITIONAL INFORMATION FROM POS w073 TO #05 L5935

FI51

20G0
3C0%9
2200
uoiz
2300
3FG0
30CA
2200

4700
0020
1408
SEOB
agrv3
0?00
Q100
1408

5£48
0078
D500

ADZ0

SED03
0263
n6o3
5402
0103
2300
£l

a0os

168
SEDT
G073
Jk0cC

i23
14D8
3EDB
oGve

no0o
a1F2
1408

FEOQD 0000 S00DC 3000 o000 4000 Q000 0000

000 ,00C2 000G

¢ MELDUMF COMFLETE

i
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A. DEBUGGER MODULES

The symbolic debugger comprises three modules:
MATIN
err.d
bt/MAIN

where:

MAIN is the actual debugger

err.d is the error message file

bt/MAIN is the 1SD controller (Internal Symbol Dictionary).

1f the modules are not installed wunder the same program-directory an
error message 1s output and the debugger terminates.

Module names are fixed.
The user program must be loaded using the name MAIN under the program-

directory, as for 1S5S0, 1if this exists, and for any overlays that may
exist.

Example
Debugger program-directory: DEB
mocules: DEB/MAIN
DEB/bt/MATN
DEB/err.d
User program-directory: PRISCILLA
modules: PRISCLILLA/MAIN
PRISCILLA/ISD (if it exists)

PRISCILLA/overlayl (if it exists)

PRISCILLA/overlayN (if it exists)
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TABLE SHOWING THE GRAPHIC EQUIVALENCE OF ASCII CHARACTERS

The following table indicates, for each country, the graphic equivalent
of each ASCILl characters specified.
ASCIT VALUE NAT1ONAL EQUIVALENT
:(J =] &
= ] - E é g
— [ > < > I » - - <
I o w z z 3 Fd It ] « =2 > @y [l 4 o
: 8 > ¢ %2 $8 ff . 2 § E% ¥ 8% L% g% oz
Z X g 2 & EE S§¥ Sy 4 g & wz § FR ot w9
=] I 3 L pr vs 02 of § g <) g 2 3E BY b P |
3 23 (:) £ £ £ o oa P ¢ £ i £
% o2 () s s s s s s s s oomos s s s oo
1
64 4p § & e § & 5 g & § 6 §
91 5B (:) 0 0 [ A ) i i K 3 -3 a i i H
92 5 g g LSRR & Y & B ¢ o O o g g ¢
93 50 (D ¢ s 1 b U < & & % & s s |3
9% 40 G - g
123 78 (:) 3 é i a a o 5 2 i = i s {  «
12 7¢ ] ] ] ] ° ¢ @ G ¢ ] # 0 6 | ¢
125 70 (:) P - S T S SR b3
126 7€ (:) i - A f - ° - é é g
* Encircled characters are used in debug commands.
8-1
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