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1.C PREFACE

The Linker is =2 post compitation wutility by which input
ohjret text is procsessed and written to verious segment files
which can then be loaded on the NMotorols 6RUCC (ME6BLCO)
Simulator or MCARARGO0O hardware, The different cbject text
sections are orocessed to form 2 sttt of memory seorent imsges.
Date in the different segments is primerily referenced vis
pointers set up In the Binding segment which s Initiatized at
Link time, Unszatisfied sxternsls are satisfied from the
specifisd libraries.

Users have the option of suppiying the input vies 3n object
file {with or without tibhrary f€files) 25 canerated by ¢
compiter or assemblers or slse they mayvy soecify g#n entry point
from 2 module on 2 specified librery gs the STARTING_PROCEDRURE
parameter on the LINKESK commands and the Linker wiil extrect
thke module from the lihrary which contzins the soecified entry
point snd tink it,.

The input to the linker consists of MCHROCD oblect modules
in S¥Slosder text format Vle4 generated by compilers snd/or
assembhlers running on CYBER 17,

The output of the Linker is a series of files corressonding
to MCEBLCT memorys 2 hegrder file which contsins the segment
attrihutes for each outout segment; potentielly 2n outtoard
symbeot table file and a debug information file,

This document describes the external nhererteristics of the
SES MCE8CLC Absolute Linker V3e{.

COMPANY PRIVATE



CDC - SOFTWARF ENGINEERING SERVICES

ERS for SES MCH6BUCC Absolute LINKER

I-2

CE710/54
FEY: B

1.0 PREFACE
1.2 APPLICABLE DDCUMENTS

- S S T NS M s A T e T - Ao S -

1.2 APLICABLE_DOCUMENIS

The following is a 1list of documents
referred to in this specification or are recommended to aid in
undercstanding and using this specification.,

1) SES User's Hendbhook {ARH1833)

1.2 JEEMINCLOGY

Nffset linkings An ootionsl mode of

segments output by the Linkar

that either are

tinking whkerein thke

Are

to be losaderd st

acddresses that are different than the a2ddresses at which

they will ultimately execute,

Inboard symbol ta2tle: A tshie of resclved entry roints from =
previous Yinkage orovided as input te the current jinkage.
UUse of the Inbeard symbol table gllows the linkage of only
a part of the code that will actusliy te2 present when thre

cede js executed,

Cutbeard symbol tabhler A tablie of

preoduced by the currant linkzage for

Yazted" attribute are included inr

resolved entry points
inclusion in future
linkages., Only antry points from mocdules possessing the

the

tahie, Use of the outtoard symbol

definiticons from the current finkage

outbeard syrmbol

tabhle sllows entry

te te used in

suhs=2auant linkepges without relinking thke modules in whickh

the entry points are defined,

1.4 DEEICIENCIES AND_LIMITATIONS

Thke Linkar performs only cursory cteeks

users have specified any duplicate

file

to determine if
names §in their

COMPANY PRIVATE



CDC ~ SOFTWARE ENGINEERING SERVICES

RS for SES MCHEDCL Absolute LINKER REVS R

1.0 PREFACE
1.4 DEFICIENCIES AND LIMITATIONS

A . - a—— . - — - A . s - T . T v

perametarizetion,

The Linker performs no checks to determine 1€ any file
names generated from the NAME_SEED duplicete 2ny file pames

users have specified in their parapeterization, Therefore,
the Linker may abort or yield indeterminate results, Hence,
users must resolve egny file namine cenflicts oprijor to

axecuting the LINKER command,

The 1Linker is sensitive to portions of the date on en
ot ject file, It uses some of the <datp for comouteticons.
Therefore, an ohject file that has been ingerrectiy generated
may cause the Linker to abert or yield indeterminate resulits,
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2.0 ACCESSING THE LINKER

20 ACCESSING IHE _LINKER

The Linker is accessed vyig an SES procedures whick lIs
described iIn 2 later section. Users can contrel the linkage
by specifying their oaremeters on the procedure ep)l
{LINKEBK)y in the Linker Parsmeter Files or 2 comhinestion of
hoth, Perameters on the progcedure call override the
parameters specified In the Parameter File,
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3.0 LINKER PARAMETER FILE (LPF)

2.0 LINKER PARAMETER_EILE ILEE)

The Linker Pgrametoer File (LPF) ponsicsts of 3 legibte file
of subcommandssy typically built and gaintained bv an editor,
that controls tha ocperation of the MCHEBO0C linker. LPF is  an
cpticnel perameter on the LINK&EBK command, If ¢ linker
paramster file is not provideds defaults are as shown helow,
Sevarel subcommends are provideds LINK_DPTIONS, GRIECT_FILE,

ORJECT_LIBRARY, DEFINE_SEGMENT, DBJECT _MODULE
INBOARD_SYMBOL _TABLE, INCLUDE_LINKED_SYMANLS, apd END., FEFach 1
subcormand §Is entered on 2 separate line, H

3.1 LIRK_DRTIIONS

The LINK_TRPTIONS command provices penersl miscellsneous
parameters which establish defauits for the LINK command,
Only ore LINK_DPTIONS commsnd is ellicwed,

LINK_DPTIONS,EMAP_FILENAME=Ffitlensmeyf..
MAP_(OPTIONS=map_options EREWIND_MAP,ENAME_SFED=name_seadsbes
MAY_EXTERNALS=maximum_sexternalssEHEAPR_SIZt=beap_sizesfaee
STARTING__PRDCEDURE=primery_entry_proint

FIELD
DEFAULT DESCRIPTIDON
MpAP _FILENMAME {CHAR 7) The NOS fitengme of fthe LINKER
LINKMAP cutout listiro file on which the LINKER mep
will be writtens, This parameter is lgnored
if the MF (meo file) pverameter js specified
on the LINK command.
MAP_DPTIDNS {CHAR 1) The Lirker map options which
M control the amount of infeormaticn output opn

tte Linker mepe. Velues for this figld sre:
N - no .map information: disgnostics
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3.0 LINKER PARAMETER FILE (LPF)
3.1 LINK_CPTIONS
gre output.,

S - section allocztions for eyery
section cf every input ok ject
module

E - Sactjon sasllocetions plus entry
point names and address
essiognments

' M - Section sllocationssy entry rpoints
plus output segment 2nd commwon
hiock silecaticons

I - Section ellecastionsy entry points,
putput seament and common block
ailocationsy pltus Inkecard Symbol
Tablte (full Linker map),

REWTIND _MaR {KEYWDRD) The option a2allowing vou to

REWIND_MAP specify whether to rewind the LINKER map
file before It is written.
REWIND_MAP = rewind map file

NO_MAP_REWIND -~ don't rewind map file
MAME _SEED {CHAR 4) Used as the first four characters
SEGM of the NOS file names for the besder filey
output segmentsy, and outbosard symhel table
file, This fijeld is dgnered if the

name_seed parameter is sperified on the
LINKARK command,

MAX_EXTERNALS {INTEGER) The maximum numher of externels
00 aliowed in this Jink.
STARTING_PROCEDURE
htanks {CHAR 321) Primary entry point of the
pregram belnpg linked. If specifieds 1t
cyerides 21l trensfer symhols encountered
in the input ohject mocules, This
perameter is ianored §if thke SP perameter js
used on the LINK&EBK command, If not

specified here or on the commandy the €irst
transfer symhol epcounterad is tha primary
entry point,.
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340 LINKER PARAMETER FILE (LPF)
32 CBIECT_FILE/NBIECT _LIBRARY

- —— —— -

3.2 DRJECI EILEZOBJECTI _LIBEAEY

One OBJFCT_FILE command exists for esch spegified object file
entry, and onz2 DBJECT_LIBRARY command exists for each
specifiad {ibhrary entrys, LINKEBK command psrameters 'COFLY gnd
fLFLY take orecedence over these commands,

ORJFLT_FILE, FILENAME=Ffilenamesras.
DEFAULT_SECTIDN=1ist of {section_namey o
fist of saction_sttributes)

DRJECT_LIRRARY, FILENAME=filenamesss
DEFAULT_SFCTION=11st of {section_nsme, ..
jist of section_attributes)

FIELD
DFFAULT DESCRIPTINN

FILEMAME {CHAR 7) NOS fila thet name of £ locsl File
none thet contains ohject rmodules.

DEFAULT_SECTION (CHAR 31, CHAR 1) The list of section names
none to be associsted with 2ny unnamed sections
With the matching sttributes which appear

in any wmodule In the file or librarv, H
Valuss for ths section sttribute sre H
R - read
W - urjte
£

- axecute
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340 LINKER PARAMETER FILE {(LPF)

343 DEFINE_SEGMENT

-~ —— - ] Y——— - " - 1

3.3 DEEINC_SEGMENT

One DEFINE_SEGMENT entry exists for easch Presilocated Segment
Descriptor. Either LOAD_ADDRESS or FXECUTE_ADDRESS and
ATTRIBUTES must he specified,

DEFIME_SEGMENT, LUAD_ADDRESS={(offset)y ..
EXECUTE_ADDRESS={offset)s.,
ATTRIBUTES=(attribhutes), SECTION_MAME={(section_nsmes)

FTELD
DEFAULT

LOAD_ADDRESS
¢

EXECUTE_ADDRESS

ATTRIBUTES

SECTIDON_NAME
Elanks

DESCRIPTION

{ADDRESS) The !uaé scddress (byte offset)
of the segment; specifies where the seoment
witl ha Jeoaded,

{ADDRESS) The exacution sddress {hyte
offset) of the segmenti specifiss where the

segment will ultimately execute, If tbkoth
LOAD_ADDRESS end  EXECUTE_ADDRESS2re not
specifisdy offset loacdinog will not he
performed,

{CHAR 2) Segment scocess szttributest any
nupher of the following sttributes csn  bhe
specified,

RD = reesd

WT = write

EX - executabie

£T - extensible

(CHAR 31) Noame of Working_Storace sections
to he mepped into this spoment,

] zs
ot
Pt
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3.0 LINKER PARAMETER FILE (LPF)
3.4 CBJECT_MDDULE

3.4 OBJECI_MODULE

The DRJECT_MOPDULE command specifies nodule names to be
included In the Ilink, Oniy one DOBJECT_MODULE cowmmend is
ﬂ"Q%Eg.

O8JECT_MODULE, NAME=(mod_n2me, mod_name..s)

FIFLD DESCRIPTION

MAME {CHAR 31) Namels) of modules to ke includead,

3.5 INDOARD_SYMBOL_TARBLE

The INBOARD_SYMBOL_TABLE command specifies NOS file names
which contein Inboard Symhol Tables to be introduced into the
LINK, Only one INBDARD_SYMBOL_TABLE command is atlowsed,

INRDARD_SYMBOL_TABLEs NAMF={(filepane, flierame,a,)

FIELD DESCRIPTIDN
NAME {CHAR 7) NS fitle name(s) of filec contsining

Inboard Symbol Tables.

3.6 INCLUDE_LINKED_ SYMBQLS

The INCLUDE_LINKED_SYMBOLS commend copies the cuthoard synbhol
tahie into 2 previcusly defined segment fife built during this
linkeges, A1l Of these subcommands will bhe nrocessag sfter sl
medules ipcluded in the linkage have been linkerd; .2, when
the outhoerd symbol tszhle is complete,
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3.0 LINKFR PARAMETER FILE {(LPF)

3.6 INCLUDE_LINKECD_SYMBOLS

——— -

INCLUDE_LINKED_SYMBOLSy PDINTER=pointer names ..
SECTINN=sectjon nanme

FIELD
DEFAULT

POINTER
none

SECTION

poneE

3.7 END

]

Tha ENMD command
Paramweter File,

DESCRIPTION

{CHAR 31) The externally declared verishle
name defined in the current linkagpe, of 2n
adaptahle wpointer teo the tinked svymbol
table which wily bs Initiztized by this
command,

{CHAR - 31) The secticn nexme of the segment
in

whijch the Jinked symboil tasble Js to te
included, The segment associsted with the
section name must heve been gllccated
previousiy during the tinkage.

or end-of-Ffile signifies end ¢f the Linker

COMPANY PRIVATEH
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4.0 LINKER FILE INTERFACE

4.0 LINKER EILE_INICREACE

Th2 Linker Parametar File interfaces describked ir 8
preceding sections in its most specific sense prescribes the
fiile interface of the Linkers. The object likrary snd object
file subcommands Jdentify input ohject files and libreries by
nazme and their asscociated sattrihutes, The Inboesrd Symbol
Table subcommand Ildentifies by name input filels) conteining
inhoard symbhol tablels),

. ae

NDTE: All fites named in the subcommsnds nmust be tocel at
the time the Linker is iInvokeds

The MAME_SEED paerametar of tha LINK_OPTIONS subcommsnd
spacifies the string used by the Linker to generate names for
the output flles?t headery segments and guthocard svymbel table
files.,

The followino sections are g brief descripticn of the input
files febjectsy 1lbrary and inboard symboe! table files) and the
output files {header, segments send outtoerd symbol table
fFiles).,
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440 LINKER FILE INTERFACE
4,1 DBJFCT FILES

4,1 DBJECI_FILES

The Linker scceptss 2s jnouty, object ¥files contszining
objrct modules in (DL loader text format V1.4 cenerated by
comellers and sssepblers running on CYBER  17C. Multiple
chject modules may reside on an chjact File,

The oblject module structure is basicalily comprised of an
Identificetion Reccord {IDR)s, Section Definition Records {S0C),
and the object text associated with the sections, Thke IDR
describes eaxternal chearacteristics (namey, time and dete
createds versions <creators and a commentary) zand internal
cheracteristics (module pttributes and the number of sections)
of the ob ject module., There is a SDC For e2ach section {code,
hindings working storages commons ete.) contesined in  the
ob ject medulie describino the wvaricus sasttributes of the
section,

The spoecific structure of object medules is not of gpenpsrsl
concern to users o¢f the Linkery» but for those who must
generate ohject modules {compilers assembier and utility
writers)s 2 copy of the object module type definition mey be
found in Apoendix A of this document,

COMPANY PRIVATE
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4,0 LINKER FILE INTERFACLE

4.2 LIBRARY FILES
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4.2 LIBRARY_EILES

The Linker also accepts as iInput MCEBOLU. libkrary files
containing SES object modules formatted into 2 library by the
MCABLCD Dbiject Code Utilities., The definition of the ohbject
modules contained therein s the same as descrihed in the
section entitlied "Ohjrct Files?,

The specific structure of 2 1ihrary file s not of genaral
cencern to users of the Linkers but fer these who are
interesteds the record definition may ke fourd Iin Appendix ¢
of this deccument,

- e
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4,0 LINKER FILE INTERFACE
4.3 HEADER FILE

4.3 HEADER_EILE

The Linker outputs 8 header file which describes the
results of 2 linkage, The neme of the header file is the
concatenation of the NAME_SEED from the LINK_DPTIDNS

The header flie structure is comprised of one hesder
yarlant =snd 2 segment deascriptor verisnt for essch segment File
penersgted as the result of a2 linksge, The hesder variant

centalns the number of segment descriptorss the initiasl |
p=acddress sgnd its keys and the binding section address, The |}
segment descriptor icdentifies by namey, the file on whichk the |
seament was written and its seoment attributes. H

The specific structure of the header File is not of gereral
concern to the users of the Linkery, hut for these whko must
interfgce to the header file & copy of the type definiticr can
be obtained by contacting an S£S representative,
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4,0 LINKFR FILE INTERFACE
4.4 SEGMENT FILES

———————— ————— . —-—— ——— o

4e% SEGMENI_EILES

The Linker outputs s2ament files which are acceptshle as 1
input to the SES procedures TRANGSBK and BLDMISEK, A segment |
2i1e contains 2 direct I1/0 user informetion reacord. In the |
context of the Simulz2tor the seagment file is 2 leoad file 2nd 1
the user informetion record is 2 Load File Directery of type 3
tempty?, The Linker allocates and cutouts 2 segment fils for 1
each section type encountersed on ohject Files durine a |
linkgge,

The seament flle structure is comprised basically of a load
file diresctory and the linked seoment,
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4.0 LINKER FILE INTERFACE
4.5 SYMBDL TABLE FILES

- - A .~ — -

—————— T ———— -~

405 JXEBOL_TARLE_EILES

A syrbol table file s =2 fil2 conteining s tzble of
resolved entry points from an instance of Linker axecution.
The file is ternmed an Inboard Symbol Tabile File when used as
input to the Linkers The file is termed 2n Duttoard Symbol
Table File when it is outout 25 a result of Linker sxecution,

The QOutboard Symbel! Tabhle (0ST) file is generated by the
Linker only If entry points which have the Tgated"™ attribute
arsa encountered durling 2 Linker exscution, The [T Ffile nems
is the concatentation of the NAME_SEED from the LINK_TPTIONS
subcommand with the string '0S77,

The structure of a symbol table is pertinent only tc the
Linker,
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S0 LINKER MaPpP

5.0 LIMKER_M2

o

The Linker map describes the address assignments made by
tha Linker, The NOS fil2 nsmes onto which the Linker ren is
cutputy is5s specified eithar s a LINK&BK command parameters or
alse in the Linker Parsanmeter File, The Linker mzp contains
four basic components which may be optignslly Jlisted, A
sample map Is included Iin 2 tater section.

5.1 SECTION _DEFINITIONS

The Ffollowing informetion is orinted for every section of
every obhject moduyle:

Section type

Access attributes

Length

Address {1nad and executlion If differant)

Section nsme or default saction name 1f spplicable

L= » B o = I o}

5.2 ENIRY_POINT_NAMEZD

The following informaeton is printecd for 2very entry point:

¢ name
o address {losd snd execution if differanpt)

5.3 CXILRNAL_REEERENCES

A list of the axternal references is printed safter the

ertry peoint list,
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540 LINKER MAP
5e4 DUTPUT SEGMENTS AND COMMON BLOCKS

- -

- - — - -—

o A - -

5S¢4 QUIRUI_SEGMENIS_AND_COMMON_BLOCKS

The folleoewing infermation is orinted for every output
seament atlocated by the Linker:

NS file pame

Address {load and execution If differanpt)
Length

degess attributes
Section nemess If 2nysy associsted with the sggment

O DD o

The foltlowing information is printed for every commor black
allccated by the Linkert

Name

0

o Access attributes
o Langth
0

pddress {losd 2nd execution if different)
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6.0 LINKER PROCEDURAL INTERFACES

640 LINKER_PROCEDURAL_INIEREACES

The following sectlions are alse conterined Iin the SES Userts
Hendbhooka

6e1 LINKOBK = EXECUTE THE MCOHLQQ ARSOLUTE LINKER

LINKEBK evecutes the MCEBLLC.2bsolute Linkery, which links dets
from CYBIL ohject files/libtraries and produces a map file and
a set of SEGMent files. The procedure is sat up so that the

usar o2n specify his own Linker Parameter File {LPF)
contoining MCERGOC abseolute Linker subcommand that control the
linkage,

Parameters to LINKEBK =zres

of{ (Filenamels)s cpticnal)

Chjeect _File_List - 1ist of up to 1C nzmes of Ffiteg 1}
contwininy SES object text {V1ies)., Thkis paresmetear )
does not have a defaults H

It (Filenamels), optionsl)
Library_Fite_List - 1list of yp to 10 names of
Library fliles contalining SES object text., This
parameter does not have g cafault,

se (Strino(31), optional)
Starting_Procedure = This rparameter specifies the
entry point et which to stezrt exszcution. The
defaylt is to start executior st the first Transfer
symbol encountered,

ns {Strinal4}, optional)
Name_Seed — This perameter soecifies the 'name saedr |
for the MCAEOLC Linker Segmenrt files, The default |}

for this psarsgsmeter is YSEGMY, The value of this
parameter COVERRIDES anpy Linker Parzmeter File

CCNMPANY PRIVATEF
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6,0 LINKER PROCEDURAL INTERFACES
Eal LINKAREK "= EXECUTE THE MCABCOGD ABSTLUTE LINKFER

coecification nf this field,

mf (Fitepgme, optionatl)
Map_File = This parameter specifies the name of the
mAD file, The default for this ocerezmeter s
YL INKMAPY, The value of this rparapeter DOVERRIDES
eny Linker Pasremeter File soecificztion of this
fleld,

me {Char 1» opticnal)
Linker Map options -~ This parameter specifiss the
amount of information output or the Linker Map,
The yalue of this parameter QOVERRIDES any Linker
Parameter File specificetion of this field, Vaglues
for this ¥ietd ere:
M = no map Iinformations diagnostics zre ocutout,
S - section sgillogations for severy section of
every input objsct module
E - Section silocetions rlus eptry point nprames
and address assignments
M - Section sllocetions, gntry rpoints plus
output seament and commern block sllocations
I - Section 211oca2tionssy entry rcoinrts, output
segment and commen bBlock alloczaticenss ntlus
Inboard Symbe! Tehie (full Linker msp).

rawind (Keywords oontionel)

Rewind_map_file - This parareter specifies whether
to rewind the Mgp file tefore it is written,
Default is to rewind it, The value of this
perameter DVERRIDES any Linker Pgrameter File
specification of this firldse Kevword velue mesnpings
aret

REWIND = rewind Map file

NOREW = don't rewind Map file

Ipf {Filename, optional)
Linker_Peranreter_File -~ This peremeter specifies a
fite that contains Linker parameters thzt affect the
Link. If no Ipf is specifiedy defsult values
indicated in the LPF deseription spplye.

cybhmlib, Adioslib {Keyword, optionsal)
This parsmeters when spacifiedy will cause CYBMLIR

-
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6.0 LINKER PROCEDURAL INTERFACES
o1 LINKEBK = EXECUTE THE MCHEBCCO ABSOLUTE LINKER

to be used to satisfy extarngls during thke dinking
BT OCESS, The procecdure will ACQUIRE the file fron
SES and add it to the Librarv_fFile_List. The
default §is not to use CYBMLIB ss psrt of the Links

Example:

In the followine example the Linker is passed g Linker
Peremeter File called 'mylch?,

-

seselinkffk ofi={lgolsige2) Ipfz=myip?

COMPANY PRIVATE



CDC -~ SOFTWARE EMGINEERING SERVICES

ERS for SES MC68CCU Absolute LINKER REV: 3

—— o —— - - - - o - T T . W~ -

60 LINKER PROCFDURAL INTERFACES
6e¢2 EXAMPLE OF LINKER PARAMETER FILE

The following is an example 0of a Linker Parsmeter Fila,
Since the Linker ipgnores Jtems in the 1ist with blank or
uninitiatized flile names, this slilows vou to Include the
declaration 2nd access attribhute initiglizetion of the object
file %ist in your command file, legving only the specification

of Input file name until! vyou are ready tec issue the LINK !
command, '
H

' H
tink_oprtionsymex_externals=50Crname_seed=inkl H
¥

3

object_Ffile filepame=sys default sagtion{lexes r 2) {nomnp r %)) |
3

2

object_file filename=reil default_sectionlicecdel r e}) H

obtject_file filename=rel?2 default_sectionllcode2 r ¢))
define_segment (00(16)) attributes={(rd ex wt) ALSHORG_CLCLCLET
define_seoment (30(16)) attributes={rd ex wt) ALSSURG_COUCCLAC
define_seament (80(16)) attributas={(rd ex wt) ALSSORG_CI0CCCSE
define_secment (8800(16)) sttributes={r¢ ax) {exec codel)
defina_seament (111400(16)) attributes={rd ex) code?

defipre_segmwent (111CCC116)) sttributes={rg wt) dats

A K NG M BN WG W s G RN R e W e e

define_s2gment (8400(16)) attributes={rd wt) comn :
]

;

WARMING: If¥ an DORG saction is net lorded 2t the address H
specifled in the assembiyvs problems wilf shkeow up in the 1

focel symbol file whan evervthbinog is taken down to thre H

H-P development statution. H
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6.0 LINKER PROCEDURAL INTERFACES
6+3 EXAMPLE 0F LINKER MAP
6.3 EXAMPLE CE_LINKER_HAP H
LINKER V 3,0 QUTPUT LISTING 05721783 1€.00.46 ¢
MODULE = TEST LANGUAGE = ASSEMBLER ]
FILE = L&D 05/21/83 © 16:60106.000 !
SECTION TYPE/ LOAD/
ACCESS ATTRIBUTES  LENGTH  EXECUTICN ADDR !
'
WORKING STORAGE T T TTTTTTTTTTTTTTTTTTT !
 READ WRITE 28 000 0COLOESC !
L}
WORKING STORAGE !
READ 8 GO CC0OC030 !
cnpe !
READ EXECUTE 22 000 GOCOOT4C !
ENTRY POINT DEFINITIONS ADDRESS !
ENT NOT CGATED  €OC CCOGLU4G !
LINKER V 3.0 DUTPUT LISTING CE/21/82  16.C0.46 1
SES/MCEBCCT LINKER CUTPUT
STARTING PROCEDURE = ENTI1 !
ADDRESS =  00C CC0GOG4C !
FILE NAME/ | LOAD/
ACDESS ATTRIBUTES  LENGTH  EXECUTION ADDR :
]
N . T O 1015300 P A A AV S R4S MO Y AU W40 U 7Y D N A W W MDD O o A I S Y A S T U AP OO T YU e A AU A A O ALY W S U A A T 4
SEGM1C] !
READ WRITE 28 % (GC 0OOGLOCY !
SEGMIC2 '
READ 8 % 0CC CCOCCG30 !
1
SEGM101 '
READ EXECUTF 22 % C0C 0000004 !
NO LTNKER ERRORS WERE DETECTED d
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TG ERRIDOR MESSAGES

The Linker provides two veristies of error mesceged SES SCL
error messzges describing the disposition of the command, and
finker disgnostics nrinted on the Linker msop,

7.1 SCL_MESSAGES

Linker SCL messages conform to the SFES messzee standerds ss
descrited in the Megosge Generestor (MG) Interface ERS.

1600¢ LINKFER TERMINATED NORMALLY
MEANING: The Linker hgzs terminpted normslly
with no fetal or nonfatal erraors.
ACTIONT Be thankful.

1¢100 LINKER NORMAL TERMINATE WITH NONFATAL FRRORS = SEF
MAP LISTING
MEANING: One or wmore nor fetel errors wers
eancountered during the Linker Cowmand,
Linker outout is probkably velid,
ACTION: Check Linker wmap for dizonostic or
Ajisgnostics,

1¢1¢1 LINKER ABNORMAL TERMINATE = SFEE MAP LISTING
MEANING: The Linker heS detected a3 fatal error
and arescefully sterted, Linker ocutput
is undefined.,
ACTIONS Check Linker map for dizgnostics
correct problem snd rerun

1G61¢C2 LINKER ABNDRMAL TERMINATE - ND MODULES PROVIDED
MEANING: No cobjact module Input wos zncountersed
by the Linker,
ACTION? Check the 'ofi!' parsmeter on the LINMK
commands if specifieds c¢r else the
- OBJECT_FILE in the Linker Pgrameter
Fite; check the KFN Ffields of 21l
slements of the object file lists
check atl files for inpout,
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7.0 ERROR MESSAGES
7.1 SCL MESSAGES
16260 LIBRARY FILE File_pame NOT LOCAL

MEANING: File specified by the V1f1Y poarameter

of the L INKEBK commend or
TO0BJECT_LIBRARY! commanrd of the L

Parameter File Is not & 1ocel i

ACTIONS Make the fite local or remove

parameter,

1¢2¢1 CBJECT FILE file_name NOT LOCAL

the
inker

P
the

MEANING: File specified by the 'ofl? parsmeter

of the LINK&EK command or

the

YORJELT_FILE! command of the Linker

Parameter File Is not & locel £i}

ACTIONS Make the file 1local or remove

parameter.

e,
the

1¢202 DRJECT FILENAME fille_name DUPLICATES EXISTING FILE

MEANING: Filensme specified as 2nd object

file

or library (Yofi' or Vifi{¥ of the
LINKEBK command or TOBJECT_FILE' .or
INBJECT_LIRRARY? of the Linker
Parameter File duplicates another

specifecd filename,
ACTIONS Ramove the specificeticon of this

Meke the fFfile loczl or remove

paramater,

1¢2¢3 IST FILF file_name NOT LOCAL
MEANING: File seecified hy

'INBDARD_SYMBCL_TABLE' command of

Linker Parameter File Is not a
file,

ACTIONY Make the file 1ocal or remove

parameter,

102C4 IST FILENAME file_name DUPLICATES EXISTING FILFE
MEAMING: Filename specified by

TINBOARD _SYMBOL_TARLE!' comwand of

Linker Parameter Fite dupli
ancther specifed filename,
ACTION: Remove the specificetion of this

f; e,
the

the
the
focal

the

the
the
cates

fFile,

Make the fijle 1local or remove the

parameter.

16300 LPF FILE file_name NOT LOCAL

MEANING? File specified hy the VIipf?! nparsmeter

of the LINK6S8K command is not a
file, v
ACTIONS Make trhe file {focal or remove

iocsal

tre

-

e, -

EL B
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7.0 ERROR MESSAGES
7.1 SCL MESSAGES
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parameter.,

1¢301 UNKNOWN LPF COMMAND command SPECIFIED
MEANINGS  The Linker haes deterted 2an inveilid
Linker Parameter Fite commend,
ACTION: Ceorrect the Linker parameter file,

16362 INVALID MAP DPTION map_ontlon SPECIFIED

MEANINGS The Linker hgas detected an invalid mep
option specified by the "me' parsmeter
of the { ITNKEBK command or
YMAP_OPTIONST specjficaticon of the
Linker Parameter File YWINK_DOPTIONS?
cormand,

ACTIDN: Correct the map cption specification,

1302 INVALID NAME_SEED xxxx SPECIFIED

MEANING?: The Linker bhass detected 2zn invelid
name seed as specifiesd by the tns?
pargmeter of the LINKEBK command or
INAME _SEEDY spacificetion of the
Linker Paremeter File VLINK_DOPTIONSE
command,

ACTION: Correct the neme seed specification,

1¢304 INVALID SEGMENT ATTRIBUTE segment_attribute SPECIFIED
MEANING: The Linker has detected an invalid
sagment sttribute specified bv the
TATTRIBUTES?Y specificoaticn of the
Lirker Parsmeter File 'DEFINE_SFGMENT?
comrmande.
ACTINNS Correct the 2ttritute sorcificztion.

10308 INVALID SECTION ATTRIBUTE SPECIFIED
MEAMNING: The linker bhas detected confilctinc
access attributes on the sprecificztion
of a3 default section pame.
ACTICON: Correct access sttrihutes,

-
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FRRERDOR MESSAGES
L INKER DTAGNDSTICS

7.2 LINKER_DIAGNDSIICS

The Linker prints formatted messaces on the Linker map.

Tha template of a1l messages is as follows?

* % % L IMKER ERROR MNNNN T#*FATAL*] <error messsge text

>

MODULE = <{module name |f appropristed
FILE = £file name If aporopriated
NAMFE = Lantry point name If sppropriated

RECMRD CODUNT

<recgord count if aporopriated

NNNNN ERROR_MESSAGE_IEXI
1 IMPRNPER RPELCCATION ADDRESS SPECIFICATION
MEANING: RIF item is reing incerrectiy

genperateds Lirnker ocutput unaffected,

ACTION? Correct object taxt,

UNANTICIPATED EDR

ong is

Ine is
s do not .
oUGCUS .

rits or

Y4
MEAMNING: The Linker encountered an EOR
somewhere other thsn the zopropriste
end of an object module
ACTICN: Correct object text
3 MORF THAN ONF CODE SECTIDON INM A MODULF
MEAMING: A single object meodule hed more than
one code section? oenly.
permitted. .
ACTIONS Correct object text,
4 SDO GREATER THAN IDR SPECIFICATON ENCOUNTERED
MEANING: The number of sections in the
incorrect or section ordinasil
start at zero or are nct conti
ACTION:Z Correct ohject text,
5 CODE SECTION ATTRIBUTE SPECIFICATION ERRDR
MEANING: Code sections must not have w
binding attributes.,
ACTION: Correct cobject text.
& MORE THAN ONE BINDING SECTIDOM PER MDDULE

MEANING: A single object rodule bad more than

one binding sections onily
parmitted,
ACTIDNS Correct object text,

COMPA
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7.0 FRROR MESSAGES
Ts2 LINKER DIAGNOSTICS
7 BINDING SECTION ALIGNMENT ERR(R
MEAMING: The binding section must be alligned on
2 16 bit MCAHBCOD full word bhoundry.
ACTIDON: Correct object text.
B BINDING SECTION ATTRIBUTE SPECIFICATION ERROR
MEANING: RBinding secticons must not ke writshie
or exgcutable,
ACTIONS Correct ochject text,
g DUPLICATE SECTION DEFINITION CURDINAL
MEAMING? The same ordinsl has been usad Ffor tuo
segtions in 2 sinolas ohjarct modyls,
ACTION Correct object text,
icC PINDING ATTRIBUTE SPECIFIED FOR A NDON BIMDING SECTION
MEANING: The binding sttribute may only bhe
specified for the binding section,
ACTIONS Correct object text.
Yl CONFLICTING PROTECTION ATTRIBUTE FOR COMMON BLIECK
MEANING: Different protection bas beeap
specifisd ip seperste ocommor bPlock
daclarations.
ACTIDOM: Correct source progrsasm.
12 CONFLICTING LENGTH SPECIFICATINN FOR COMMON BLNCK
MEANING? Unequal Iengthks wWere specifisd in
separste commer hlock declisrations.
ACTIONS Ceorrect source orogram,
132 COMMON TABRLE OVERFLDW ~ RECOMPILE LIMNKER
MEANING: Linker internel talbie size excended,
ACTION: Cajl SES representative.
14 MISPLACED IDR OR SIC
MEANING: Chjeect text structure is incorrect,
ACTIONS Correct oblject taext.
17 SDOS NOT CONTIGUDUSLY MUMBEERED
MEANING: (Object text structure is incorrect,
ACTIOM: Correct object text,
1R SEGMENT TABLE OVERFLDOW -~ RECOMPILE LINKER
MEANING: Linker internal teble size excended,
ACTION: Call SES representative.
19 ZERDIZE SECTION INTERNAL LOGIC ERROR

MEANING: Linker has aborted,
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740 ERRDR MESSAGES

7¢2 LINKER DIAGNOSTICS
ACTIGNS (Call SES representative,
21 POINTER IN BINDING SEGMENT WAS MISALIGNED
MEANING: Binding saction entries must he right
Justified in an MCEBCUL full werd.
ACTIONS Zorrect object text.
22 ATTEMPTED TD PLACE DATA IN A BINDING SECTION
MEANING: Binding seption entries may only he
pointars or preocedure descrinters,
ACTIOM: Correct object text,
24 PREALLCGCATED BINDING SEGMENT ATTRIARUTE ERRDR
MEANINGS: Rinding segrments ma2y net be writable
or executable or readabls under key
tock contreol.
ACTION: Correct DEFINE_SEGMENT commgnd and
retry LINK commrand,
25 PREALLOCATED EXECUTABLE SEGMENT ATTRIBUTE ERRDR
MEANINGS: Executabls seqments may not he
uritable.
ACTION: Correct DEFINE_SEGMENT command and
ratry LINK command,
2% FIRST BRECORD OF AN (UBJECT MDDULE wWASNT AN IDR
MEANING: Improper object text structure or
Lirnker input file was inapproprizste,
ACTION: Corract input file,
29 DUPLICATE ENTRY POINT WAS DETECTED
MEANINGS A symbol hss heen XDClLac¢ 25 2n entry
point more than once, First
definition is useds cutout is
unegffectad,
ACTIONR Lorrect cbject file list if necesssary.
38 LST OVERFLDW -~ TOD MANY ENTRY POINTS
MEANINGC: Intasrna) table overflow = Linker wmust
be recompiled,
ACTION: Caill SES representative,
31 EXTERNAL ARRAY 0OVERFLDW -~ T0OO MANY EXTERNALS
MEAMING? 1Internsl Tabte overflow — Linker must
be reeonmpiled, {Meximum is 20¢
entries,)
ACTINONt Ceaill SES representastive,
3¢ RECORD CONTAINS IMPROPER SDC

-6

184

- s s
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MEANING: An objert text record refesrenced an
undefined chject text section,
ACTIONS Correct object text,

33 INPUT RECORD CONTAINS AN IMPRNDPER SECTION OFFSET
MEAMING: An object text record referenced an
offset outside the rangs specified in
the section definition,
ACTICNSY Correct objzet text,

34 NI PRIMARY ENTRY POINT ENCOUNTEZRED
MEANING: No primary entry point was specifisd,
ACTIUN: Daclare 2a proorexm in one of your CYBIL
modules o¢or specify the eprimary entry
point name on the LIMNK_OPTICNS

comment.,
a5 PRIMARY ENTRY POINT NOT XDCLED

MEANINE: The name encountered by the Linker for
the primary entry point wes not X[DCled
in gnvy eobiject rodules encountered in
the linkage, «

ACTION: Declare 2 procedure one of your modules
withk the 1XDCL?Y sttribute,

38 N OBJFCT FILE INPUT

MEANING: No object module input wgs sneoountersd
hy the Linker.

ACTIOM: Checek the COBJ_FILE_LIST resrameter on
the LINK command If specifiedy or else
check the file nemes of all memhers of
the ohject File list; check =all
elemenpts of the object file tist;
check all flles for input,

a7 UNSATISFIED EXTERNAL REFERENCE

MEANING: An XREFed gdeclzaration wes not XDClLed
in any rmodule encounterd in the
linkeges or on #ny of the modules on
tha specified tikrsries,

ACTIONS Creack input file 1ist to essurs thet
you specified all the files wvou
Intended tos cleck your proarsm for g
missing XDCL.

38 LFD CONTAINS IMPROPER FXECUTE ATTRIRBRUTE

MEANINGS Unknown axecute sttritute w2S
specified in LFD.
ACTIGN?: Correct LFD and retry LINK command.

COMPANY PRIVA
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» ERRCR MESSAGES
LINKER DIAGNOSTICS

39 UNKNOWN OBJECT TEXT RECORD TYPE
MEAMINGS DObject text structure is incorrect,
ACTION: Correct ohject text,

4 UNKNDCWN EXTERNAL REFERENCE INSERTICN TYPE
MEANINGS 1fIbject text structure is correct.
ACTIONS Correct object text,

&1 UNKNOWN SECTION DEFINITION TYPE
MEANING: Object text structure is correct.
ACTIONS Correct object text,

&7 RIF DOES NOT PERTAIN TO CODE DR BINDING SECTION
MEANING: PRelocatior information is being

incorrectly genersgted, Linker cutout
is una¢factad,
ACTION: Correct object text,

43 IMPROPER RELDCATION CONTAINER SPECIFICATION
MEANING: Relogstion information is beling

incorrectly generstecd, Linker outout
is unaffacted,
ACTINNS Correct object text.

44 EXPECTED SDC RECORD
MEAMING: DObject text structure is incorrect.
ACTICNS Correct onhject text,

4% INVALID PROCEDURE OFFSET FOR INDIRECTY CALL

MEANIMNG? The procedure offset for an indirect
call is npot ¢ mod 2. To facilitate
"hindina", procedure ot¥fsats for
indirect calls should be © mod 2.

ACTIONS None necessary at this timey but the
nhject text aeneretor should be
modified te sllocets all procedures on
2 word boundary.

45 INVALID BIT STRING INSERTIAON RECOERD

MEANING: The Linker encountered 2 bit string
insertion receord with 2 bhit offset
greater than 7 or bit Jlength greater
then 63. No hit strino intertion Feas
taken place.

ACTICON: Trha nhject text gerarator has cgusecd
the error and must he cerrected,

47 BAD LIBRARY FORMAT
MEANING: A  file in the Library File List was
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not a2 recoonizable MCAEPLOGC Librery
created by the SES M{&6800CC Dblect Code
Utilities.

ACTION: Review the Librariss specijfied in the
"Library File List?,

LR REQUIRED LIBRARY MISSING
MEANING: The Linker encountered £ Libraries
record thet specified 2 1library that
was not present in the 'Library File
List?,
ACTION: ACQUIRE the {ibrery and specify it in
the ?Librery File List?,

49 ERRLR IN PARAMETER VERIFICATICON ‘
MEANING? The type declarations for the varisbile
do net mateh op the XDCL and the XREF,
ACTION® Check the type declarations for the
varishles, they must ke word for word,
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SES/CYRIL DBJECT TEXT FORMAT

2EL4CY2IL _OBJECI TEXI_EQRMAL

{ Date request return valus. }

TYPE
ostidate = record _
CASE date_formets ostsdats_formets OF
=npscimonth_dates
month: cstimonth_dates { month DDy YYYY )
=oscémdy_date=
mdy? ostimdy_datey, { MM/DD/YY 3
=esctiso_dates
iso? ostdiso_dates { YYYY=-MM=DD }
=osctoardinal_date=
ordinal: ostsordinal_date, { YYYYDDD }
CASEND,
recends

ostsdate_formats = (oscidefault_dstes, oscimonth_dste, oscimdy_rate,
csntiso_deatey, osSclordinal_date),

ost¥month_date = string {(18),
ostimdy_date = string (&),
ostiiso_date = string (1C),
cst%ordinal_date = string (7))

{ Time reauest return value, 2}

TYPE
ostitime = record
CASE time_format: cststime_formats 0OF
zpscSampm_times=
ampm: ost%smpm_times { HHIMM: AM or PM )
=psethms_times=
hmst ostshms_times { HHIMM1SS }
=psoSmiltisecond_time=
millisecond: ostimillisecond_times { HHIMMISS,MMM }
CASEND,
recends

ostitime_formats = (oscidefault_time, osctampm_times oscibms_time,
osctnitlisecond_time),
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ostSampm_tima = string (8),
ostshrs_time = string (8),
estimitlisecond_time = string {12);

TYPE
potiproorer_name = ostinamaj

CONST
escimax_name_size = 31,
osesnull_name = 1 1

N 1

TYPE
osténame_size = 1 +» oOScimax_name_sizes

TYPE
ostiname = string {osc¥mex_name_siza);

{ * andname)
TYPE
amtsfile_name = string | % ),
art3iocz2i_file_name = ostSnamej

{ CYBER 80 PPU charactaristin definition., }
CONST

Ticsmax_opyu_number = 20 = 1y {maximum number of PPUs in 2 configuration,}
11csmax_ppru_size = OFFF{16); {meximum number of words in a8 PPU.Y

<ohjact text record # n >

For the seke of simplicity the record descripter — record pairs
will be referred to as records hereafter,

TYPE

J1tsppuy_address = 0 .4 Vlcémax_pou_size}
{
{
{ The genergl form of an object module is 2 file of binarvy records
{ with the following topolooy:?
{
{ < chject text descriptor # 1 >
{ < object text record # 1 >
{ < ohject text descriptor # 2 >
{ < object text record # 2 >
{ 288
{ < ohject text descriptor # n >
{
{
[
{
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SES/CYRIL DRJECT TEXT FORMAT

Fer a CPU oreoarams the object text records must ke arranged in
the following order:

1). Identification record

2«) Librorys section definitiony texts bit string insertion,
address formulation, extarnail linkeoe, sntry definition,
relocationy formszl psramater specificationsy sctusd
parameter specification and binding templsaste records ip
arbltrary order with the one stipulation that 3 secticn
definition record must precacde sny other ohject text
records that refer to the section.

3)e Trensfer symbol record,.

For a PP program or overlayy the object text records must tbe
arranged in the following order:

1.) Identification record
2+) PPU eobsolute record

Ay ey gy oy by Ry sy iy ey ke iy Ry ey ey oy oy ey Ay

{ Constants thet pertein to both the gbject and leoad module. )}

CONST
hicsnmax_adr_itens = CFFEf{l6),
Tictmax_ext_items = GFFFF(16),
{icimax_Ullibreries = QFfFFF{16),
f1ctmax_rel_items = OFFFF(16);

TYPE
titschjent_text_deseriptor = record
cese kind: 11tsobject_record_kind of

= jlctidentifications tic%$section_definitiony lictbit_string_insertion,

Iicsentry_definitions llcshinding_template, Vicdtransfer_symbol

unused: {itssection_lenottr, {must bhe zerod
= Jicstibraries =

number_of_libreriest 1 oo 1icSmax_libraries,
= Jleostexty Jlc3replication =

nurher_of_bytes: 1 +4 110%muax_section_length,
= Y{c%relocation =

nurher_of_rel_itemst 1 .. tlctmax_rel_Jltemsy
= |1cs¢nddress_formulation =

rurber_of_adr_items: 1 oo Jlcimax_adr_items,
= |tcSexternal_1linkage =

numher_of_ext_itemst 1 . ticSmax_ext_items,
= lic$formal_parametersy llcinactual_porameters,

COMPANY PRIVATFE
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SES/CYBIL DRJECT TEXT FORMAT :
ticscybil_symbol_table_fraomenty, llcisymbol_tseble,
f1csline_table_fragment, ti1cdsymbol_table_fragment =

seqguence_lenogtht titssection_lengthy {REP seausnce_length OF CELLD
HHetepu_sbsolute =

nurhar_of_wsordst llitsppu_address)

11c%aliotted_section_definition
sllotted_section® ostsrelstive_pointers, { REL “seci*) }
octimodule_directorys octientry_point_directory

=

nupber_of_directorv_entries:

=

i

11cS%6BC0O0_absolute

number_of_&6BC0C_bytas:?

= 11ec%line_tahle,
casents

recend;

TYPE
{l1tssection_crdinal = 0 .,
fitssection_offset = ¢ +, |

fitSsection_length = 0 ., 1

fit¥section_Jlencth_in_bits
Iictbhits_per_hvte),

11tdsertion_=addrass_renge =
llctmax_section_offset?

CONST
flctmax_section_ordinal = §
1lcsmax_section_offset =

=

llesmax_section_tenath
flcthits_per_bvyte = 33

TYPE
f1tschb ject_record_kind {1
{licssection_definition, |
Tlesbit_strino_insertions
ficiaddress_formulations
i1ctactusl_prrametars,
I1csobsoclete_line_tahles

llcsallotted_section_definiticn,
cctimodule_directorys

oct3tibrary_header,
11c36B0C0_ebsolutes tlctl
Yictsymbol_tahle_froagment

TYPE
1ittlina_eddress_table_size

CONST
hictmax_1line_adr_table_size

1
11c3chsolete _line_tehie =
nurbher_of_line_itemrss 1

-
=

11estinding_tempiate,

integer,

Ilesmeximum_68000 _addressy

.9

fictmax_line_zadr_table_sizes

Jtedsmax_section_ordinal,
Ictmax_section_offset,

Ictmax _section_lenothy

¢ {iicsmax_section_Jlenath *

LR

{iletmax_section_offset + 1) ..

FEFFL1E))

TEEEFFEFLLIB),
Jtesmax_section_offset + 1,

ictidentificationy tlcsiibraries,
Iettexty, ticireplications
Iicsentry_definitionsy llcsretocaticr,
Iictexternal _linkeage, lictformael_pvasrameters,
11csppu_srbsolute,
j1cseytril_syrhol_tahle_fraocment,
{1ctsynboli_tables licstransfer_svmbeol,
cctdentry_point_directory,
ine_tebles 11ctline_table_fragments
)3

= [ e

Fletmax_line_sadr_table_sizes

CEFFFFFLLG) 3
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TYPE
11t 368000 _address = C .0 1lc3raximun_680C0_addresss

CONST
hetmaximum_¢€8000_eddress = DFFFFFFFF(16) 2
{ NNS/7184 zddress constants, }

CONST

{ Ring nzmes, }

oscimin_ring = 1, { Lowest ring nunmber (most priviasdoed), 1}
oscimav_ring = 15, { Highest rinag number {(lezst priviedned). 1}
oschinvalid_ring = 0

oscdos_rina_l = 1y { Reserved for Uperating System, 1}
oscttmtr_ring = 2, { Task Monitor. 2

osc¥tsryv_ring = 3, I Task services. }

osc3s]_ring_1 = 4, { Reserved for system Job, 3
osesdsj_rinn_2 = &,

oscssj_rina_3 = 6,

osc%application_ring_1 = 7s { Reserved for applicaticon subsvstems.}
oses$spplicaticon_ring_2 = 8,

osciapplication_ring_3 = G,

osclspplication_ring_4 = 1C»

osctuser_ring = 11y { Standard user task, }

oscluser_ring_1l = 125 { Reserved for user.ssT.5. requests availabis,}
oscfuser_ring_2 = 13,

oschuser_rine_3 = 14y { Reserved Por usersesDeSe reguests nct availahle, )
osctuser_ring_& = 153

{ Virtusl a2ddress space dimensicns, 1}

CONST
oscsmaxirum_seament = {FFEF(1R),
oscimaximum_offset = TFELEPEF(16),
oscomax_segment_length = osclhraximum_offset + 1%

{ Globkal=locel kxey lock definition, }
TYPE
ostdkey_lock = packad record

globalt bhootleesny, { True if value is globhal key., 1}
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iocals booleany { True if value is local ksy, }
value?! ostskey_lock_values { Key or lock value. )
recends

osttkey_tlock_value = 0 .4 3F1L186)»

{ CYRER 18C forty sight bit PVA definiticn. 3}

ostsring = oscSinvalid_ring «» osc¥max_rings { Ring rumber, 2
ostsvelid_ring = oscSmin_ring «. 0scimax_rings { Valid Ring Mumber, 3}
ostisepment = £ . oscimaximum_seaments { S2omert number, ?}
ostiseoment_offset = - oscimaximum_offset .+ CSsc¥maxipun_offset,

L[]

ostésagment_{lenqgth C oo osctmsx_seoment_lenoth,

ostirelative_pointer = — TFEFEFEF{1A) . TEFEFEEF{14),

ost%$pva = packed record

ripa: ostiring

segt ostésegment,

offset: ostisegment_cffsat,
recends

{ Jdentification record. }

TYPE

1i1tsidentificatlion = record
name?! pmtdprooram_name,
nhizct_text_versiont string (&),
kind: 11tsmodule_kind,
time_created? ostttima,
date_created: ostidate,
attrihutes: 1it$module_attributess
agreatest_section_ordinait jit¥section_ordinzi,
genarator_ids J1tSmodule_oenerator,
gepsretor_neme_vers: string {(40),
cemmentaryv? string (40),

recends

CONST
fricsoh ject_text_version = Tyl1.4%;

TYPE
I1tsmodute_kind = {tletmi_virtuel_stete, licivactor_virtusl_state, 1lcdiou,
Ilcsroterola _68L0Gy 1letp_cedes 1ictmotorela_ 68000 _sbsolute)?
TYPE
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{it3modute_generator = {llcsaicel, llctapis llcthesicy, licScckols
llicsessemblery, llctfortransy 1l1ctcbject _tlibrery_genzrators llcipasecal,

1icteoybily Hledpl_iy tichunknown_genarators lickthe_c_isncunges 1lctada,
1ictreai_memory_builder)s

TYPE :
ti1tsmodule_attributes = set of {1ic3nonhindzhles 1lctnronexzcutshle):

{ Litrary record. }

TYPE
titstibraries = array [ 1 oo * 1 of amtdlocel_tfile_nsanes

{ Section definition record, 3}

TYPE

11t3saction_definition = racord
kind: Jitssection_kind,
gecass_sttributest Jittsection_saccess_sttributes,
section_ordinal: litdsection_ordinal,
tength: fitssection_tlength,
allocation_selionment: {i1t3section_sddress_rengea,
aliocation_cffsetr: ilt¥saction_saddress_ranae,
name3 prptSerogram_name,

recend;

TYPE .
{itssection_kird = {1lcscode_sections 1ictbinding_section,
{icsworking_storage_sectiony licSconmmon_blocks ,

11csextensible_working_storsges tlicsextensible_common_block
Ilctlts_reservad);

TYPF
iltssaction_saceess_sattritutes = set of litisaction_sccess_sttributes

fit%section_aecess_attribhute = {1icsread, 1lciuwriter lictexecute,
f1c3binding);

{ Text record. }

TYPE
J1tstext = record
section_ordingl3 1itisection_ordinal,
offsets Yitssection_offset,
bytes array £ 1 .4 *¥ 1 of 0 .+ 2855,
recend;
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{ Replicstion racord, 1}

TYPE

1itsreeclication = record
section_ordinsi?! iltdsection_cordinsal,
offset: Jittsection_offsat,
increments 1 .. 1leSmax_section_length,
count: 1 .. ficimax_section_length,
bytat srray [ 1 «¢ * 71 0F § .4 255,

recends

{ 8it insartion records 2}

TYPE
I1tsbit_string_insertion = record
section_ordinalt litssection_cordinals
offsett t)tssection_offset,
bit_offset: { oo 7»
hit_lenctht 11t3bit_string_tength,
bit_string: packed array [litsbit_string_Jdength] of G 40 1
recend,

11tsbit_string_length = 1 ., 1icSmax_bit_strirg_lengthj

CONST
hheotmax_bit_string_lengttr = £33

{ Address formuiation recerd, 3}

TYPE
Vitseddress_formulstion = record
value_sections lltisection_cordinal,
dest_s=ctiont 1lts¢section_ordinsli,
item? 2rray [ 1 oo * 1 of {1t%address_fornulation_items
recend,

litsaddress_formulation_item = record
kindt {1t%internal_saddress_kind,
value_offset? {it¥section_address_ranges { only 1lcdaddrass ¢anp be negative, }
dest_offsett: {ltssection_offsets

recend;

TYPE
fitsaddress_kind = (1lctaddressy lictinternal_procs Jlcishort_address.
lictsexternel _proes lictaddress_sdditions t1c%address_subtraction);
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TYPE
{itsinternal_sddress_kind =

{ External reference record, ?}

TYPE
Fitsexternal_linkage = record
name? pmt3program_names
tancuage? 1itimocdule_cenerators
declaration_metching_required:
declisaration_matching_valus?
ftem? array [ 1 .. * ] of
recend,

Iitsexternel_linkage_item = record
secticn_ordinal:?
offsett 1ltssection_offset,
kind: 11tseddress_kinds
offset_ooerend:

recends;

{ Entry point definition record, 3}

TYPE

fitsentry_dafinition =
section_ordinall
offsets 1it3section_cffset,
attributes:
namat omtliproorem_nanme,
Ianquage: (1t3module_generator,
declaration_mrmatching_required:
declaration_matching_values

recend;

record

TYPE
I1tsentry_vooint_sttributes =
fictgeted _entry_point);

{ Relocation record. 1}

TYPE
11t3relocetion = array [ 1 ..

{ittrelocation_itemr = record

section_ordinal:

11cs2ddrass o

] of

flctexternsl_procs

boolean,
integer,
litsexternal_dinkage_ltem,

fitssection_ordinzi,

11t3section_saddress_range,

1ittsection_ordinal,

1itsentry_point_attritutes,

bocoleans
integer

set of {llcsretosin_entry_roint,

11tsretccotion_itens

Y1tssection_cordinsl,
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offsets 1itssection_offsset,
reloceting_sactiont 1itssection_ordingl,
containers !1tirelocation_container,
addresst 11tsaddress_type,

recends

TYPE
1itsrelocation_container = {licttuo_bytesy, ticithree_tbtyvtess 11ctfour_bvtes
llcseight_bhytesy 11c3180_d_fields 11CSIED_q_Ffield, 1103180 lono_c_fletd)s

TYPE
itsaddress_tyoe = (llcsbyte_positives 1lcttwo_byte_positives
{1csfour_byte_positives ticteioht_byte_positiva, 1lctbyte_sicned,
11cstwo_bvte_signedy 11c3four_byte_signedy ilceight_byte_signed)s

Procedure formal parameter descgription record. }

TYPE
f1tsformel_psremeters = record
procedure_name?! pmtfprogram_names
specification: SEQ ( % ),
recend;

Procedure call actuzal parameters record, 1}

TYPE
1itisctual_parsmeters = regcord
callee_prame? pmtiSprogram_names
Jangusge? ti1tswmodule_oenerators
line_number_of_call: lltssource_tine_number,
specificationt SEQ ( * ),
recends

TYPE
1it%source_Jine_number = O ,, 9599993

FORTRAN erpument description? used to describe ¢ single sctuzi or 3
forpal parameter, }

TYPE
fitsfortran_argument_desc = record
argument_type: 11tsfortran_sargument_types
strinag_tlength? 11tsfortran_strina_lengthy { only used for tyoe (HAR }
argument_kindt: 11t$fortran_argument_kinds
array_sizet 1itsfortran_arrey_sizer { only used for kind ARRAY }
unknown_aroument_ordinsls: 1 .. llcSmax_fortren_eroumentss { only used }
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{ for sctusl argument kind of UNKMIWN, Points hsck to Formel ocarametear
{ passed on by this call, }

modet |1ttarcument_usaga.
recend;

CONST
hicsmax_fortran_arguments = 5003

Type
11tsfortran_argunrent_type = {iic$fortran_locicaly iicsfortran_integers
11csfortran_realy tictfortran_rdouhle_rest, 11ctfortran_complexs
ficsfortran_chary llosfortren_booliernnsy ticsfortran_null_tvpes
11csfortran_statemant_labal);

TYPE
fitsfortren_strino_length = recorg
attributes: 11t¢fortran_string_sttributes,
nurber_of_characterst 11t3fortran_string_sizes
recends;

TYPE
titsfortran_string_size = 0 ,¢ licdmax_Ffortran_string_sizes

TYPE
titsfortran_string_attrihutes = set of 11tsfortran_string_settribhute,

j1tsfortran_string_attribute = {(JicSfortran_sassurmed_len_string,
licsfse_reserved_7y 11ctfsa_reserved_¢€y 1lcifss_reserved_5,
11c8fse_reserved_4» 11csfsa_reserved_3, 1lctfsa_reserved_2,
11c%fsa_reserved_1);

CONST
- 1lesmax_Ffortran_string_size = CFFEf{16);

TYPE
fit$fortran_argument_kind = {(licsfortran_vsesrighies licifortran_sarrays
licsfortran_external, 1ictfortran_sarray_slepent,
11ctfortran_unknown_sarg_kind);

TYPE
litsfortren_errey_size = record
attributess: 11ts3fortran_arrsy_sattrihutes,
rank? {l1tsfortran_array_ranks
nurher_ocof_elementss: 1itssecticon_lenath,
recend:

TYPE
iitsfortren_erray_settributes =set of 1itsfortraen_array_attribute,
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Titsfortren_srray_sttribute = (JlesSfortren_sassumed_len_srray,
11c3fortran_sadasptable_arrays 1l1cifaa_reserved_&y 11ctfae_reserved_ 5y
F1c%fana_reserved_4, llcSfaa_reserved_32, 1l1cd¢fas_reserved_2,

i1ctfaa_reserved_1);

TYPE

1i1tsfortren_array_rank = { «s llctimax_fortren_srray_rank;

CONST
hictmax_*fortran_serray_renk = 73

TYPE

titsarourent_usage = {lictarogument_writtenrs, 1lc%arguzment_not_written);

Rindino template record }

TYPE
11t3binding_template = record
bindino_offsett lltssection_offset,
case kird: 11tshinding_template_kind of
= {ictcurrent_module =
secticn_ordingtt tlitisection_ordinal,
offset: i1ttsecticn_address_ranga,
internal_paddress: 11t%internal_address_kind,
= 1ictexternal_reference =
name? pmttorogram_names
address: lltsaddress_kind,
casends
recend?

TYPE
11tskbinding_template_kind = {(llctcurrant_rodule,

Symhot table record ?}

TYPE
{1t$symbol_table = record
fanguage? 11t$medule_generator,
tewt: SEQ { * ),
recends

fictexternal _referenced;

Debug table record used for emitting line tatles and synrbtol tables }
in fragments rather thsn all togetrer. Not used by II compilers and ?}
simply pessed over hy any obhject text orocessors operating on NCS/VE., }
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{ Intended for use by compilers producing this loader teaxt on machinss }
{ other than 180, For example CYBIL C/M. }

TYPE
tit$debun_table_fragment = record
offsett {itssection_offset,
texts SEQ 1 %= ),
recends;

{ Transfer record, }

TYPE
{itstrensfer_symhol = record
nama? prptdoroqQram_nsme)
recends

{ PPU sghsolute record. }

TYPE

11t%ppu_absoalute = record
executes_on_sany_ppul boolean,
ppu_nurbar? { <. flcdmax_ppu_number,
load_address: 1t1t3ppu_addresss
entry_eddresst titdpou_nddress,
text: srray [ O .4 ¥ ] 0f i 44 CFFFE{16),

recanpdy

TYPE
J1t3680CC _shsolute = record
loed_saddrass: 111%680G0C _addressy
transfer_addresss 111368000 _address,
texts SEQ ( * ), { REP n OF hyte 1}
recend;
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