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Changes for the VI.I Release

CHANGES FOR 7.0 RELEASE LEVEL

Change

Updated TABLE 2.2:
Changed FDI.LIST.HEAD from 295 BITS/ENTRY to
359 BITS/ENTRY.
Added new section, INDEXED I-O IMPLEMENTATION ,
consisting of:
GENERAL description.
TAG FILE FORMAT section
ROUGH TABLE FORMAT section
ADDING RECORDS TO THE FILE section
FILE SEARCHING THE TAG FILE section
FILE-CONTROL ENTRY section
FILE STATUS VALUES section
CLOSE STATEMENT section
DELETE STATEMENT section. (Not Yet Implemented)
OPEN STATEMENT section
READ STATEMENT section
REWRITE STATEMENT section
START STATEMENT section
USE STATEMENT section
WRITE section

Added INDEXED FILE MODEL (sample COBOL program)
Updated FPB INFO (80) Table:
Changed UNUSED from 28 to 26.
Added FILE ACCESS and ORGANIZATION information to
DNINFO chart.

Syntax for Data-Base Declaration added

Added: 02 FILLER BIT(4) and changed BIT(12) for
STR.NUMBER to BIT(8).

Added to PARSE: "DMCATEGORY becomes a separate
TRESWD temporarily."

Added to EXPLODE: 'For DMCATEGORY, transform to a
normal TWORD, allowing direct access by any appro-
priate COBOL operation,"

Added to: When DB is declared, the compiler: "If
present, outputs OF followéd by ..."

Changed: When Data Set is declared, the compiler:
from "IF ORDERING THEN 51 ELSE 52" to "IF 'RETRIEVAL'
THEN 52 ELSE 51." :

THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION’' ‘ X
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RESIGN EEATURES

SQURCE LANGUASE SELECTION

The COBOL Compiler is a amultipass compiler which accepts ANSI *68
COB0L with Burroughs extensions. The high Ltevel of each language
modute of USA Standard COBOL, rather than C080L subsets, was
implemented because subset language elements seemed arbitrarily
selected, difficult to uses and restrictive. The compiler was
uritten to be cospatible with B3500 Language extensions rather
than geared toward the tower end of the B1700 memory scale.

"Multipass” or "multiphase™ compilation better wutitlizes small
memory storese. (Alsos it is possible for one phase to be coded
and checked out through intermediate files before the final code
file is buitlt.) The original source code is transformed to a more

—convenient form by passing it against a part of the compiler.

The transformed text 1is passed to the next phase via an
intermedi ate work file. In this way» data is managed in a
quasi-sequential manner and randcm overlays are minimizedr as in
a data paging or a virtual-memory system of management. In the
same uway» code overlays are minimized because only a part of the
code is invoked to transforam atl the data for the phase.

Multipass compilation does have the following disadvantages which
need to be recognized:

- The format of each tokens, as it appears to each passe
must be waeil defined. If token formats change» each
instance amust be changed.

.- Extra cade is required in each phase to get and put
tokens.

- 1f a Large memory is availables, there is no easy way to
combine phasess e.9.» label and data-name qualification
resolution could be combined if there uas space for the
intermediate tables.

- A certaiﬁ fixed overhead is required for opening and
closing the intermediate fitles» even for a nminiasum
source language deck.

This product specification will discuss the design features»
general functions, file structures, source record merge
procedures» and data management processes of the COB0L Compiler.
For further information about virtual machine language or about
C0BOL source Qanguages the wuser is instructed to see the
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appropriate documentation (See RELATED DOCUMENTATION below).

RELAIED DOCUMENTAIION

NAME

USA Standard COBOL
C0BOL S-Language

C0B0L Compiler

C0B80L Reference Manual
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USAS
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NUMBER
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DEBUGGING CABABILITIES

A variety of debugging output has been incorporated in the CO0OBOL
compiler in order to minimize the debugging error detection and
error correction time. This output is printed when the following
doltar card reserved words are used:

<NO> PARSES Initial parsing

<NO> DICT: Dictionary processing

<NO> DNQUAL: Data-name qualification resolution

<NO> LQUAL: Label quatification resolution

<NO> NOIGE: Merge (Note: "MERGE®” has another meaning)
<NO> DATSVYN: DATA DIVISION syntax checking

<NO> EXPLODES: Explode

<NO> PROSYN: PROCEDURE DIVISION syntax checking

<NO> CODEGEN? Code generation

<NO> FIXUP: Fixup the codefile

Nhen this option is useds a formatted token as seen by the GET
and PUT procedures for that phase is printed. In additions, the -
name of each procedure and any pertinent variable is printed upon
entering the procedure. Most recursive procedures also monitor
their exit points for ease of debugging. It is possible to see
each process» for the duration of several cards. by turning
monitor on or off for the desired phase(s).
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DYNAMIC HEMORY

The CO0BOL Compiler 1is designed for many memory configurations,
and can effectively utilize additional memory if it is available.
The CO0BOL compiler accomplishes this by managing the dynasic
space declared at compile time.

A certain minimum space is required for building Llists and tables
during the different phases. Associated with this minimum space
are linitss @-.g«.s the nuaber of DATA-NAMES» PROCEDURE-NAMES» etce.
If a particular source program exceeds any of these limits, more
space must be dedicated by increasing the dynamic space and
recompiling. An attempt has been made to smake these restrictions
"reasonable”.

If more space is availabler the compiler is designed to use that
space for a significant speed gain. '

INTERMEDIATE FILE DESIGN

In order to ainimize the intermediate file sizes», information
about the original text is distributed to several files which are
ordered to each other. The individual files are then processed
uwithout the need to copy extraneous information. HWhen all of the
transformations are complete the files are merged.

Care nmust be taken to preserve the original ordering of the
fitles.

The diagras below shous the flow of the intermediate files from
one phase to another. The first record of the SEGFILE is used to
pass global data between phases, e.g. the DONT.GENERATE.CODE
flag or the ABORY flag in case of a drastic error, etce. This
aspect of the SEGFILE is not showun.
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SOURCE= CAROS LIBRARYx
i | 1

U AR AR DD B R D DGR WD WD WD B WD WD W WD W R W W -

i 222 22222222 222 R 22 2 2223

INITIAL PARSINGC(PARSE)

(22222 X222 22222 222 R RS D

EX T LR P LB LR L L X L A R L b L B L L ol ol kol bl P L T E L L X L T J

REPORT« ALLFILES DONFILE NENSOURCE~ LIBRARY
] ] ] (SAVED) C{SAVED)
! { seee==> 1

{ ] 1 L |

1 1 ] ARRE RN RARA AR AR AN RAARA AR A NS
] L] ] DICTIONARY PROCESSING(DICT)
| | ] I XX IR STISRSEZRSRSR SRR 22 2 2 4
| ] ONFILEX«} 1

[ ] i<====] DNFILE®

{] L L]

' ' —eeee=e> |

1 ] | I |

] [ ] 1 AR ERR AR ARNREETRRACARREAA

| ] | DATA NAME QUALIFICATION

1 i i RESCLUTIONCDNQUAL)

| § DNFILEX® AataaatkastttttetaRahates

1 1 1 B |

] 1 f<====] DNFILE~

L] ] 1

' i f=====>

] ] 1 I |

[ | [ ] 1 2222 ITI T2 T 2.

! ! 1 LABEL QUALIFICATION

] § DNFILEX® RESOLUTION(LQUAL)

] 1 { RAEEERR R AR A AN AASER

] 1 j¢<====y 1 ,

L] ] DNF ILE=

] $ 1

(70 FIXUP) (70 MERGE) (T0 MERGE)

* Indicates workfile names in the fora COBOLW/<name>

Table 1.1 Flow of Intermediate Files
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(FROM PARSE) (FROM PARSE) (FROM LQUAL)
: (] ] !
; REPORT» ALLFILE~ DNF ILE»
: ! ] ]
! ] cmcscanemenenaen
' ] ]
1 I Y122
{] MERGE
i t  TXTTIT.
i 1 1
: [ ] LA Ll L L L DRy L Ll b bl D bbbl
1 1 ] 1
| SEGFILE= ADNFILE~ PCINFOx
' ' R | i
(] cecesnccenmanemjencecranaenaaaes
] i
] RARERR R AN A AN NRRRCRANTR N
] DATA DIVISION SYNTAX
] {DATSYN) AND EXPLODE
[ ] KRR KRR A AR AN RA AR
] |
f | CECRNCNENTEE DD D G0N ® - -
1 | ] ] ]
| 1 SEGFILE* ADF ILE~ DNINFQO«
| : 1 i ] CINTERNAL TO THIS PHASE)
| C i \ !
! o ] t ARNEAR R EANREARARNR
| ! ' PROCEDURE DIVISION
i 1 | SYNTAXCPROSYN)
i ] [ ] AR RRRERNARNCRANNERNS
| ' 1 '
g ' t ALLONOUT»
| ' t N
' L e T
! 1
(710 FIXuP) (T0 CODEGEN)

Table 1.1 Flow of Intermediate Files (Cont.)
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CFROM PARSE) (FROM PROSYN)
] ]
. ttﬁttt.ttttttﬁ*ttttttt**.
] CODE GENERATORCCODEGEN)
. 2 2222222322232 22 222 2
] 1
' '---------a--a--
(] ] {
(] SEGFILESs LABELTABLE
] ] ]
--------‘_--Q---“n--‘----“-’-“--Q~~--‘--‘-
]
]
, |
1t 2 2 2% %]
FIxXye
ARRREAR
!
------'--Q‘----i
(] ]
LINE CODEFILE:
(Optional) (If no errors)

Table 1.1 Flow of Intermediate Files (Cont.)

*NOTE: As of 6.1 Versions in order to reduce the OPEN/CLOSE
overhead, each serial sorkfile is now opened I/70 and
repositioned as needed. further, the following logical
files no longer exist as physically separate entities:

ALLFILE and ONFILE now use ALLDNOUY
DNFILE and LABELTABLE now use ADFILE
PCINFO nox uses DNFILEX.
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BHASES QF IHE COMPILER

The following is a functional description of each of the compiler
phases and its intermediate files. Where applicables a
description of how dynamic mesory is managed is included.

INIVIAL PARSING CPARJE)

INPUT EILES

CARDS (reader): Source card images or patch
cards.

SOURCE C(optional disk): source card images to shich
patches may be applied.

LIBRARY (optional disk): Source card images nmerged with
the primary file when a CQOPY
statement is encountered.

QUIPUT EILES

NEWSOURCE (optiomal disk): Source card images to which patch
cards may have been applied.

LIBRARY (optional disk): Neuw Llibrary file(s) created when
*L* is specified in cotlumn 7.

REPORT (disk): Attt card images processed
including dollar cards, Library
cards and patch cards. This file

is used tc print the optional
Listing or error report.

ALLFILE (disk): Contains atl constant information
about each token processed. This
becones the controlling file
during the MERGE phase.

DNF ILE (disk): Contains picture strings and all
variable names isolated., €eg.
section-names, paragraph- names.
and data-names.
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GENERAL EUNCIIONS

1. Merge source flanguage inputs 1{including library card
images.

2e Scan and isolate basic symbols e.g.r, wordsr, integerss
non-numeric Lliterals, numberss etce.

3. Look up reserved words in a reserved word list.

[ 98 Ltook up words in the optional COPY REPLACING list or
the optional SPECIAL-NAMES liste.

Se Verify that all for divisions are present and in the
proper order. If this nuch is not corrects the ABORT
flag is set to bypass the regular processing and
shortcut to the FIXUP phase.

RESERYED HORD LOOKUE

In order to ninisize the memory required to hold thems the COBOL
reserved words are organized into two primary lists:

) IDENTIF ICATION DIVISION thru WORKING-STORAGE SECTION
reserved wordse.

2e PROCEDURE OIVISICON reserved suords.

The words are arranged in.sublists by length. For example, “IS*,
“gY"» “OF*"» etc. appear with other two character reserved words.
A guess as to the frequency of use is applied to each sublist
with the more freguent words appearing at the beginning of the
subliste.

Wwhen a match is found by searching the sublist sequentially», the
reserved word key and category are provided. Noise wordss NOTE
sentencess, and NOTE paragraphs are deleted when detected.

SPECIAL EUNCIIONS

There are certain special functions acconplished in this phase.
These appear belouw according to the division or section header
assocfiated with the function.
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MONITOR SENTENCE

i. Yerify that a file-name is declared.

2. {dentify and mark data-names and procedure-names to be
MONITORed.

3. Pass these names tc the MERGE phase as non-numeric
literals on the ALLFILE.

he 1f the word *ALL” appears as the procedure-nane list,

the name of each section and paragraph is passed to the
MERGE phase as a non—-nuseric literal on the ALLFILE.

DAIE-CONPILED

| S Scan to the end of the sentence.

2. Build an image containing date and time and output it
to the REPORT file.

1. Verify and save the MEMORY SilE value (in characters)
.for the FIXUP phase. '

2e Save SEGMENT-LIMIT value.

3. Save DATA SEGMENT-LIMIT vatue.

SPECIAL-NAMES
1. Save the CURRENCY SIGN vatlue.

2« Save the DECIMAL-POINT (comma value).

3. Build the mnemonic names list.

le Assign an CCUR number toc each file-name and data-nanme
declared. This nusber begins with one and increases by
one (zerc is reserved for error reporting). This OCUR
becomes the internal representation for the data-nane
after the DICT phase, FILLER entries are not assigned
"an OCUR unless they are 01 FILLER <c. entries of a
file.
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2« Cutput a ddlny FD to correspond to the WORKING-STORAGE
SECTION header. This dumsy FD is required for the
DNQUAL phase.

EILE SECTION

| 98 Parse the file-name of an FD or SD declaration. Set
tevel to zero and the appropriate flags true.

2. Drop the DATA RECORDC(S) clause and its operands.
3. Mark the operands of the LABEL RECORD(S) clause.
| he Parse the item descriptions of the file record (See
1 WORKING~STORAGE SECTION).
§ MOBKING=STORAGE SECIION
| 1. Parse item descriptions.
2. isotate and verify proper Llevel indicator.

, 3. Recognize and mark FILLER entries.

+ ke Mark the operands of a REDEFINES or RENAMES clause.

Se Recognize a PICTURE declaration and control the scanner
to isolate a PC string.

| 6. Mark index-names.

T- Mark all items that are not "corresponding™ candidates»
e.g. entries with FILLER specifieds level = 66» 77> or
88, and entries containing an OCCURS or REDEFINES
clause. These are not considered for selection of
corresponding pairse.

EROCEDURE DIVISION

ile Recognize and mark section-names and paragraph-names
and assign thea a tabel OCUR nuaber. This number
begins with one and increases by one for each new
section or paragraph (zero is reserved for error
reporting). This ULlabel OCUR becomes the internal
nuasber for the name after the DICT phase.

2e Assign a segment onumber to each seétion based on
SEGMENT=LINIT and priority-nuaber declarationse. These
segment numbers are secuential starting with zero.
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3. Recognize GO0 T0 paragraphs and wmark them as tegal
operands of an ALTER statement.

4o Identify and mark operands of a GO TOs, ALTER, PERFORM»
or a PERFORM ... THRY ... statement.

Se Mark operands of other speciat 1/0 verbs as procedure
names.

6. Recognize and amark operands of a CORRESPONDING verb

{e.g. MOVE CORRESPONDING A TO B).
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DYNAMIC MEMQRY

The dynamic memory for parse is utilized as followus:

RESERVED WORDS

coPY.BAsE cocacaaeomeaa)
COPY REPLACING
LINK LISY

COPYLNEXTLAVAIL ======>
AVAILABLE

- A 4R ER GR RGP WD YD WD D B T R W a»

NNEMONIC.BASE ========>
MNEMONIC NAME
LIST

If COPY.NEXT.AVAIL ever meets MNEMONIC.BASE then an error sessage
is issued with a request tc recompile using more memory.

DICTYLONARY PROCESSING CDICY)

INPUY EILES
DNFILE: Contains att picture strings»
declared variable names and
refaerences to the variables.
QUIPUT EILES
DNFILE: ALl picture strings and variables are

reduced to an OCUR.

REREPPRERTT
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GENERAL EUNCTIONS

1. Build a dictionary of declared data-names and
procedure~nases.

2« Look up references to the declared variables and
substitute an CCUR number and a sane name OCUR number
for the symbol string. The same name OCUR numbter
points to any prior cccurrence of this name in a Link
List fashion. If the same name OCUR = the OCUR then
the Llast element of the list has been reached or the
name is unique.

3. Assign a picture OCUR number to each new picture string
that was declared. A picture string is distinguished
from other variable names by adding a blank to the end
of the string and increasing the symbol length by one
in the scanning process(PARSE).

ba These functions are done on an iterative basis. When
: the first atteapt is wmade to add a nane to the
dictionary and it will not fit, a DICTIONARY.FULL.FLAG
is set to one and that token is marked as unprocessed
on the output file. When a name is Looked up in the
dictionary and is founds it is marked as processed on
the output file and further processing of that token is
inhibited for the duration of the iterations. 1f the
name §s not founds and the DICTIONARY.FULL.FLAG 1is
equal to one the token is marked as unprocessed on the
output file, otherwise an OCUR number of zero is
returned to indicate "UNIDENTIFIER NAME™ and the token
is marked as processed. This continues untitl all
variable names have been added toc the dictionary.

DICTIONARY SEARCH

Associated with each variable name is a stackhead number. This
nuaber is created in PARSE by applying a transformation to the
character string coaprising the naame. It is used as an index
into a stackhead array to find the beginning of the Llink Llist in
which this name shall appear. A Llink of zero indicates end of
the list or an eapty Ulist.

Tuo stackhead arrays are maintained in the tookup processs one
for data-names and the other for picture strings and labels
(section~names and paragraph-names). The picture strings are
distinguished from the labels because they have a blank character
appended to the end.
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DYNANIC MEMORY

The stackhead arrays and ULink UQists are maintained in the
avail able dynamic mesory. One or more iterations through the
file may be eliminated by increasing the size of dynamic for this
phase.

Each iteration consists of two passes.

BASS 1

l. Copy all unprocessed tokens of the ENVIRONMENT DIVISION
to the output file.

2e Add altll declared data—-names and tabels to the
dictionary.

3. Look up the operands of a REDEFINES or RENAMES clause.
This solves the probles of implied qualification for
duplicate declarations in that the Llast nmentioned
occurrence number will be found rather than the final
occurrence of that name.

e Look up all data-names of the PROCEDURE DIVISION. The
. OCUR nusber found will point to the final occurrence of
the same nane Link tist.

Se Copy unpracessed labels to the output file.

PASS 11
1« Look up unprocessed names of the ENVIRONMENT DIVISION.
2. Copy unprocessed data—-names to the output file.
3. Look up Llabel references of the PROCEDURE DIVISION. 1f
the Llabel is a duplicates the OCUR nuamber of the final
declaration will be found.

he If the DICVIONARY.FULL.FLAG is equal to one then
fterate to PASS 1.
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QAIA:!!AHE QUALIFICATION RESOLUTION CDNQUAL)
INPYT EILES
ONF ILE: Contains a same name OCUR for
declared data-names and an
unresolved OCUR for data~-nane
references and qualifiers.
DNFILE:S Contains resolved OBCUR for

data-name references.

GENERAL FUNCTIQNS

le

2.

3.

4

5.

6o

Te

Starting at the DATA DIVISION of the ONFILE (read
only)» build an explicit data=-name table containing the
data-name flags (DN.FLAGS)» the same name OCUR (SNAME)-»
and the scaope OCUR (SCOPE) for each explicit data~name.
The GROUP.FLAG is set at this tire.

Re=read the entire ONFILE and write the resolved OCUR
for referenced data~nanes. The quatifier tokens are
dropped at this tine.

Set the LABEL.RECORD.OPERAND flag for all elements of a
¢ abel record.

Select corresponding pairs. The pairs are delimited by
a corresponding sentinet so that the file can be

 processed properly in the MERGE phase.

Update the data-nase referance count based on the
resolved QCUR. :

Set the MONIYORed flag of the data-names listed in the
MONITOR statement.

Read the DNFILE and write a new DNFILE with the updated
DN.FLAGS posted to thes explicit data-name tokens.

When the PROCEDURE DIVISION is found on the input file.
begin the LQUAL phase.
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SCOPE OF AN ENIRY

The scope of each explicit data-name is calculated from its level
number when building the data-name table. The scope of a group
item is the last elementary item of the groupe. The scope of an
elemaentary item or an index~name or a RENAMES entry, or a
condition~name is {tself.

Example:

OCUR SNAME SCOPE

1) o1t 11 01 A.

02) 02 08 02 B.

03) 03 03 88 C YA 1, 5 THRU 10.
(0&) 04 04 03 D PC X.

€05) 05 os 03 E.

€06) 06 06 04 F PC X.

«or) 07 o7 04 G PC Xa

€08) o8 08 88 H YA =2%, "3,
€09) 09 09 02 T PC Xe.

10) 10 10 66 J RENAMES D THRU F.
11) 11 11 66 K RENAMES 8.

(12) 12 14 0ot X.

(13) 02 13 02 B PC Xe

14) 04 14 02 D PC X.

The same name and scope attributes are used in resolving
references to duplicate names and in the selection of
corresponding pairs for a CORRESPONDING verb.

DYNAMIC MEMQRY

The explicit data-name tabte is built in dynamic memory. Each
table entry occupies 38 bits. If the entire table can not be
containeds an error message is issued with a request to recompile
using more memory.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT P.Se 2212 5397 (C)

2-11

COMPANY CONFIDENTIAL
COBOL COMPILER LOGIC

LABEL QUALIEICATION RESOLUTION CLQUAL)

INPUT EILES
DNF ILE: Contains unresol ved L abel
references.
QUIPUT EILES
DNFILE: Contains a unique label OCUR for
referenced sections or
paragraphs.

GENERAL EUNCTIONS

1.

2.

3.

b

5.

be

Starting with the PROCEDURE DIVISION of the ONFILE (the
file was left open in DNQUAL), build an explicit tabel
table containing the 1label flags, same name OCUR»,
segment numbers, and section OCUR associated with the
paragraph if any. The file is written during this
process.

Read the file and write the resolved OCUR for
referenced labels. The Labet qualifiers are dropped at
this time.

Mark the MOKITORed tabels and the terainal paragraph of
a2 PERFORM range.

Upon encountering an ALTER operand, verify that it is a
60 T0 paragraph and mark it as ALTERed.

¥hen the end of file is reached, assign a sequential
tersinal paragraph number to each terminal paragraph of
a PERFORN range. -

Read and write the DNFILE with the updated (Qabel
information posted to each explicit reference or tabel
reference to it.
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DYNAMIC MEMORY

The explicit label table is built in dynanmic memory. Each entry
occupies &1 bits. If the entire table can not be contained» an
error message is issued with a request to rvecompile using wore
nemory.

MERGE
INPUT EILES

ALLFILE: Contains constant information
about each token processed in
PARSE.

DNF ILE: Contains unique OCUR number for
each data-nane and Label
referenced.

QUIPUY EILES

ADNFILE: Contains merged tokens of the
ALLFILE and the DNFILE.

PCFILE:S , Contains PCINFO entry for each
unique picture string of the DATA
DIVISION.

SEGFILE: Edit ®masks generated by the

picture analyzer, and symbols to
be printed when MONITORiIing are
added to this file.

GENERAL EUNCYIONS

The primary function of this phase is to merge the ALLFILE and
the DNFILE giving the ADNFILE. In addition the following
functions are performed:?

la The data=name sysbols to be printed when MONITORing are
wuritten to the SEGFILE, and the monitored OCUR vs the
memory address are put into a table. A table of OCUR
nusbers vs the label symbols to be printed is placed in
another table.
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2e Analyze unique picture strings (the picture OCUR of the

3.

e

Se

6.

current PC is greater than the tast one analyzed) and
create a PCINFO entry on the PCFILE. This entry
contains PC attributes Llike sizes scaler classr, etc.
If an edit mask is cequired it is written to the
SEGFILE and its memory address is posted to the PCINFO
entry.

A table of condition-nanme OCUR numbers vs the
associated value list is created for each level 88
entry of the DATA DIVISION.

MNhen a MONITORed data-name is seens 1its OCUR is looked
up in the monitor table and the monitor address is
posted to that entry.

When a MONITOR label List element is encountereds the
syabol to be printed is provided as a non-numeric
Ltiteral following that token.

jhen a condition-nanme is referenceds the parenthesized
text that is equivalent to the desired test is provided
from the condition-name table. Note: The parentheses
are necessary in the case where the condition—-name is
negated.

DYNAMIC MEMORY

The MONITOR syabol tabless the path table and the condition-nane
table are maintained in dynamic meamory. If they can not be
entirely contained» an error message is issued with a request to
recompile using sore Remory.
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LABEL.START=====>

CeNAME.START====>

FIRSTLPTE=======>

LAS‘I.P'E------'--)

L.NANE.STARI’ e2™=>

HONCONPTR=====>

Table 2.1

MONITORed data-names

MONITORed labels

condition-names
from FILE SECTION

path table fron
DATA-BASE SECTION

E R XY T L T L L T 1 3 A L L K L R 2 L 2 A g

condition~names froa
WORKING~STORAGE SECTION

P pupnpEpipspRETY T T Y XTI L L L T T L T

avaitable
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NOTE:

The CONDITION-NAME
table may become two
TABLES FOR PROGRAMS
speci fying a DATA-
BASE SECTION.

Table Management in Dynamic Mesmory
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DAYA DIVESION SYNTAX CHECK CDAISYN)

INBUT EILES
PCFILE: Contains a PCINFO entry for each
unique PC string that uas
declared.
ADNFILE: Processed as a read only file up
to the PROCEDURE DIVISION.
QUIPUT EILES
ONINFO: Contains a DNINFO entry for each
: explicit data~naae excluding
FILLER entriese. This entry
contains attributes such as
USAGEs addresss lengths number of
subscripts requireds BLANK WHEN
ZERDs etc.
SEGFILE: Contains DATA OIVISION tokens»

€.g.s» card token with associated
address information to be
printed, values to which the
WORKING-STORAGE variables shoutd
be initializeds error or wmarning
messagess etcCe.

GENERAL EUNCTIONS

i.

2«

3.

Perfora a detailed syntax check of the source progran
up to the PROCEDURE OIVISION.

Save the file attributes specified in the FILE-CONTROL
paragraph. These attributes are held in the FD.INFO
table.

Save the *“SAME RECORD AREA «<.." attribute of the
I1-0~CONTROL paragraph in the FD.INFO table. The
multi-file tape id and the sulti-file pack id
attributes are also saved in the FD.INFO table.
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('Y Combine the FO or SD attributes declared in the FILE
SECTION with thaose in the FD.INFO table. The set of
combined inforsation is used to create the Ffile
Psramater Block (FPB) for each file declared.

Se Perform a detailed syntax <check of each declared
data-name and altlocate memory for each entry. A COP
index (COPX) is assigned at this time. These
attributes, e@.9. USAGE» BLANK WHEN ZEROs number of
subscriptss, addresss COPX» etc.» are saved in the
DNINFO file and can be retrieved by using the data~nanme
OCUR number as the key.

6. Parse the "VALUE IS <..” clause of the HWORKING~-STORAGE
entries. A token for initializing memory at run time
is issued to the SEGFILE.

Te Create the pseudo Data Dictionary for data
segaentation.

8. WHhen the PROCEDURE DIVISION is founds gather data
segments, finalize segment nuaber and displacement,
build the COP tabler and begin the EXPLODE phase.

DAYA SEGHENTATION

When allocating storage for datar a pseudo Data Dictionary entry
is built for each data segment candidater e.g.» each file record
work area and each MORKING-STORAGE record that is not redefined.
The non-contiguous items {(level = 77) are assioned to data
segeent zero. Special consideration is given to these items in
that data segment zero is aluays present and a presence check by
the COBOL Interpreter is not necessary.

Hhen the PROCEDURE DIVISION is found» an attempt is made to
gather data segments according to the DATA SEGMENT-LIMIT value
specified in the 0BJECT-COMPUTER pavagraph.

If ODATA SEGMENT-LIMIT = zero then all data is assigmed to data
segment zero and no further action is necessarye.

1€ DATA SEGMENT~LIMIY is not = zero then each  file record work
area is assigned to a new segment and the WORKING-STORAGE records
are gathered as followus?
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le I1f a candidate is greater than DATA SEGMENT-LIMIT then
assign it to a new segment.

2. If a candidate witll fit with the candidates gathered so
far (e.ge.» the caombined size does not exceed OATA
SEGMENT-LINIT) then assign it to the current data
segaent.

3. I1f a candidate will not fit in the current segment then
begin gathering to a new segsent.

This method tends to gather ssmall candidates to a data segment
size that is close to the desired DATA SEGMENT-LIMIT.

DYNAMIC MENMOQRY

Dynamic memory contains several tables which are managed as
folltous:

te The PC.TABLE is loaded from the PCFILE into the first
part of DYN.WA at the beginning of DATSYN.

2. ' FDI.LIST.HEAD contains a link to the Ffirst file info
‘ - ontry (FOI.INFO) Llink Llist. There is one FDLINFO entry
per SELECTed file.

3. The Data Dictionary table is built at the end of DYN.WA
and goes toward the FD.INFO table. There is one DDICT

entry for each data segment candidate. DDICTLO) is
reserved for the tabel record work area of the USE
procedures.

he I1f DYN.PTR ever meets DDICT.LIMIT then an error aessage
is idissued with a regquest to recompile using more
aenor Yo

5. At the beginning of EXPLODE the FD.INFO Link Qlist and
the Data Dictionary table are replaced by as many
DNINFO file entries as wiltl fit. The overflow entries
are retrieved on a random basis from the DNINFO file.
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FDILISTHEAD ====>

DOICTLINIT ======>

DDICTLBASE =======>

Table 2.2

PC.TABLE loaded
from PCFILE
(93 bits/entry)

FO.INFO LINK LIST
(359 BITS/ENTRY) +
(25 BITS/FILE-LINIT)

AVAILASBLE

DDICT TABLE
€47 BITS/ENTRY)

PeS. 2212 5397 (C)

¢===== DNI.TABLE.BASE

During EXPLODE:
for DNINFO entries
(96 bits/entry)
as many as will fit

<===== DNI.TABLE.LIMIY

Table Management in Dynamic Memory
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EXPLODE
INBUT EILES
ADNFILE: Ready to read the PROCEDURE
DIVISION.
QUIPUT EILES
ADNFILE: Token references are replaced by

a copy of their attributes.

GENERAL EUNCTIONS

ile Read the DNINFO file and load dynamic memory with as
many entries as it wilt hotd.

. » 2. Expand tokens to include all the knowun attributes for

that token: €eGe a data=-name OCUR is used to index
the DNINFO tabler to which the PC attributes are added
from the PC.TASBLE. Subscript factors and table bound
information is issued at this tise.
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3. Expand special vregister references to Look Like

LI
Se

6.

data-nane references (TALLY» TODAYS=DATEs» SHls <we »
SH8» etce.)e.

Output token information about declared FILE-LIMITS.
Parse the USE sentence of a USE procedure.

Parse SORT statements uwith particular attention to the
*SINGe o™ and "GIVING..." clauses.
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EROCEDURE RIVISION SYNTAX CHECKING CPROSYN)

KNBUT EILES
ADNFILE: ' Exploded tokens including a copy
of their attributes.
QUIPUT EILES
’ADNFILES | Contains tokens that have been

syntax checkedr, rearranged, and
simplified for code generation.

GENERAL FUNCYIONS

l.

2e

3.

bo

Perfora a detailed syntax check of each PROCEDURE
DIVISIOR construct. Any error or warning messages
issued are merged with prior messages.

Get operands and their subscripts or indexes and
automatically stack them for wuse by each caller.
Optimize Qliteral subscripts and indexes when the
operand is put to the output file (See "SUBSCRIPT AND
INDEX OPTIMIZATION™). The look-ahead feature of the
GET procedure can be invoked by setting a flag. in
this modes tokens are presented to the caller one at a
time wuntit the flag is reset and normal operation
resumes where it Lleft off. This mode is especially
useful for optiamizing: €«g.» the ROUNDEDs SIZE ERROR,
and sultiple receiving field requests are encoded as
variations with the arithmetic verbs.

Change statements to a simpler form: €eGer
corresponding pairs of a MOVE CORRESPONDING statement
are put out as separate MOVE statements.

Transfora arithaetic expressions and Boolean
expressions to their parenthesis free poltish equivatent
by applying the operator precedence rules. An atteapt
is made to produce equivalent strings for arithmetic
expressions and their arithesetic statement
counterparts.
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Se supply the implied subject and relational operator to
abbreviated conditions.

DYNAMIC HEMOBY

The operand stack is maintained in dynamic memory. 1If it can not
be entirely containeds an error message is issued with a request
to recompile with more memory.
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CO0E GENERATOR (CODEGEN)

INPUT EILES
ADNFILE: Contains the PROCEDURE DIVISION
tokens that have been simplified
for code generation.
QUIPUY EILES
SEGFILES CODEGEN tokens are appended to
the tokens produced by the prior
phases.
LABELTABLE: . Contains explicit { abel

attributes and idmplicit Label
attributes (e.g.r branch points

of a condition) used for
generating the correct branch
addresses.

GENERAL EUNCTIONS

le

2«

3.

be

Se

6.

Check the DONT.GENERATE.CODE flag which is set by any
prior phase that detected a syntax error. If it has
been sets copy the tokens needed to prepare the error
report onto the SEGFILE and begin the FIXUP phase. If
no errors have been detected» generate the required
cade.

Generate code for the exponentiate intrinsice. This
code is generated only when needed (for certain sinple
cases the code is emitted in-Lline)d.

" Emit code for FILE~LIMITS checking.

‘Emit code to analyze the reason for a USE procedure

being invoked.
Generate code for the MONITOR intrinsice.

Update the LABELTASBLE file for each sections paragraph.
and implicit branch that is emitted.
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DYNAMIC MEMORY

A GET.TOKEN procedure automatically stacks the operands and their
subscripts for use by each caller. The operand stack is
maintained in dynanmic wmesory. If it can not be entirely
maintaineds an error message is dssued with a request to
recompile with more nmemory.
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Eixue
INPUT EILES
REPORYT: Contains card isages needed for

tisting. Not opened if no Ulist
specified and there are no
errors.

SEGFILE: Contains various information fron
preceding phases which is used to
build the CODEFILE and supply
additional data for the Llisting.

LABELTABLE: Used to finalize branch
. addressese. Not present if there
are syntax errors. ‘

QUIPUY EILES
CODEFILE: Contains cocbject program according
to MCP speci fications. Not
present if there are syntax
errorse.
LINE: Used for Listing and compiler

debugging output.

GENERAL FUNCTIONS

FIXUP has two outputs:s CODEFILE and a listing. CODEFILE is not
produced if there are syntax errors. FIXUP is sensitive to
$-CARDS. A default 3~CARD is the first token FIXUP sees {as part
of the DATSYN tokens in the SEGFILE) untess the user has a $~CARD
at the front of his deck. The $-CARD gives *"LIST™ and "CONTROL"™
by default. :

If the tist option is currently off and there is an error or
warnings the appropriate source card is printed.

Everything FIXUP does is very specialized and detailed. It knows
hou the MHCP expects a CODEFILE to be formatted, how the COBOL
Interpreter wants wsemory HQaid out for a COBOL programs and
various other housekeeping duties.
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HOUSEKEEPING

The C0BOL Interpreter peraits six different container sizes to be
variable (Qength. CODEGEN determines two of these: SEGSB
(specifies size for the data segment nusber portion of data
addresses) and COPXB (size for COPX). FIXUP detersines four of
theses

t. BDISPB1 (size for branch addresses + 1).

2« DISPB (size for data address displacesment).

3. LENB (size for data length).

4o COP8 (size for COP entry 3= SEGB4DISPB+LENB+&).

FIXUP must also buitd the ALTER table. The dfigit size of an
entry = (8+8DISPBe3)/4.

EILL OQYNAMIC LABSEL JIABLE AREA

At the beginning of FIXUP» the dynamic area available (if any) is
sequentialtly toaded with as many LABELTABLE entries as will fit,
each entry being rvresolved to its S8ADDR format (33 bits) on the
fly. Overflow entries are retrieved randomly in their original
form froam the LABELTABLE fitle and resolved by exception.

BUILD DAYA DICIIONARY

FIXUP wuses the ONDICTTABLE (built by DATSYN) in the SEGFILE to
build the CODEFILE Data Dictionary. Data segment zero size
reflects only the users data. Since the MCP expects data segament
zero to be a picture of what wilt be in semorys FIXUP must update
DSEGO to include:

l- EDIT table (6 chavracters).
2« cCOP table.

3. Special registers (SNi..S5W8» TALLY, DATE.» TIMNE»
TODAYS=DATE, TODAYS-TINME, TODAYS—NANME).
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be Constant pool (data-name MONITOR sysbols, edit masks,
translation tables, FILE-LIMITS).

Se 'trash area Cinterasediate results).
6. ALTER table Cif any).

Te Stack.

Data segment portions of the CODEFILE are set to all 0 bits.
This is done because upon the first access of a data segments the
NCP reads it off disk if it has been allocated space in the
CODEF ILE.

BUILD TRANSLATION IABLES

Either the ASCII-TO-EBCDIC and/or the EBCDIC-TO-ASCII table is
created only i€ appropriate translation instructions are
gener ated. The table(s) is located as the 1Llast part of the
constant pool.

PROCESS MERGE IOKENS FROM SEGFILE

The only valid token is TMEMYALUE. This is for initializing the
constant poal portion of the CODEFILE to MONITOR data-name
symbols and edit masks.

BUILD CODE ODRCTIONARY

The Pseudo Code Dictionary (PCD) produced by CODEGEN contains a
susmary of static code and number of variable ULength containers
for each Qogical program segment. By nou FIXUP has calculated
the container sizes and sultiplies these by the PCD numbers and
adds the PCD static core to build the final Code Dictionary in
the CODEFILE.

In addition, “"marker®” records are uritten on the SEGFILE. These
tell the beginning CODEFILE disk segment address for each logical
progran segsente.
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PROCESS DAISYN YOKENS

The REPORT file is used to produce a listing (if applicable) and
TCARDADR tokens are fetched to apply data addresses to the
tistinge. THMENVALUE tokens are processed to implement the "VALUE
IS*" clause.

PROCESS CODEGEN YQKENS

In order to align printed code and code addresses on the listing.
CODEGEN tokens are processed serially. The user may have code
segnentation wmixed so that pieces of a logical program segment
are scattered throughout the progranm.

FIXUP emits code for the current progras segmente. If a new
segment occurss, FIXUP uses the "marker™ records to remember where
the code for a segment left off on the CODEFILE.

Yhe LABELTABLE file is accessed whenever a TBADDR token is
encountered. The rvroutine LABEL.FIXUP takes a LABELTABLE OCUR
from the token and uses it as an index into the LABELTABLE to
finalize a branch address.

FILE-LINITS wvaltues are set up by CODEGEN as TMEMVALUE tokens and
are initialized on the CODEFILE at this point.

CLEANUP
t. Print the Code Dictionary.
2. Build the File Parameter Blocks.
3. Print the Data Dictionary.
&a Build and print the Path Dictionary (Data Management).
Se Build and print the COP table.
6. Build and print the run structure.
Te Finalize the Progfaa Parameter B8lock.

8. Build and print the ALTER tabtle.



BURROUGHS CORPORATION
COMPUTER SYSTENS GROUP
SANTA BARBARA PLANT

9e

10.

Print the Program Parameter Block.

Print the summary infornation.
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HONITOR STATEMENT

The MONITOR statement must precede IDENVTIFICATION DIVISION.

Syntax MONITOR <file-name> [DEPENDING] (<data-name list> 3
<l abel Llist>).

The <label List> may consist of only "ALL" which implies every
prograa label.

Symbols for MNMONITORed data-names are put in data segment zero.
This is because it is likely that a data-naae will dbe a receiving
field more than once and this method saves carrying the symbols
as a literal in the code segments.

Syabols for MONITORed program labels are set up as ULliterals in
the code where the label explicitly occcurs.

A DATSYN vroutine (BUILD.COPS) is responsible for assigning a
sonitor buffer of 132 characters in data segaent zero. It also
builds a monitor COP as COP(1) unless "NOCOP" is specified.

At code segment zeros displacement zeror» 3 routine is emitted
uhich consists of a M¥Ns COMMUNICATE, and XiIT. This achieves a
urite on the user specified line printer from the amonitor buffer.
The routine is entered after the monitor buffer has been set up
at various points in the progran. Motivation for the routine is
to save code space.

HONIIOR YOKENS
@.g: MONITOR PRINT (MASTERs, XXX : PAR1).
MERGE INPUT MERGE OUTPUT

MONITOR (TRESND) MONITOR (TRESWD)

PRINT C(TNORD) PRINT CTHORD)
MASTER (THNMON) -

"MASTER™ (TNNLIT)

XXX (TNMON)

“Xxx* CTNNLIY)
PARY (TLMON)

[ 2N I T
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: 5 *“PARL™ CTNNLIT)
4 PAR] (TXPAR) where the LABELL appears
f =PARLI® (TINANLIT)

MASTER (TWORD) with MONITOR LENGTH and
MONITOR SYMBOL address
" DATSYN OUTPUT

MONITOR (TRESND)
PRINT CTFILEREC) with MONITOR buffer address
- PERIOD (TOOT)

.93 MONITOR DEPENDING PRINT (A» B> C 3 ALL).

a— . - aes—oiio oo I - SR A | R T S L PRIy oo o s e i e
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| | MERGE INPUT

| MONITOR CTRESWD)
| DEPEND (TRESWD)
PRINT  CTWORD)

A CTHHON)
A" CTHUNLITY)
8 CTHNNON)D
bt g CTNNLIT)
c CTWMON)
“Cc* CUNNLIT)

No indication of "ALL” because TNNLITs appear after each explicit
LABEL. )
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SUBSCRIPT AND INOEX QPTIMIZAJION

RULES EQR SUBSCRIEIS

1.

2a

3.

bha

‘Literal subscripts cannot be signed. Therefores they

can not generate too louw an addresse.

- The bound is the maximum digit displacement of the last

valid entry (uwhich is any (ength and may be in digits
or characters). '

The interpreter checks each subscript for Lless than or
equal zera? if trues it generates an error. After alt
gathering and multiplying of subscripts is doner this
value is checked against bounds and if Lless than the
bounds» it generates an error.

If attl subscripts for a data-name are literals, PROSYN
checks for bounds errors. Otheruwises even though a
literal wmay be (Qlarger than the corresponding OCCURS
value in the DATA ODIVISION declarations it is not
checked (becauser for exanpler the value of another
subscript may offset this value and bring the total
within bounds)e.

RULES EOR INDEXES

l.

2«

Data=nameCindex ¢+ literal) : The data-name address is

optimized and the Lliteral dropped.

Data-namel{index - ULliteral) =2 1f the negative literal
plus the data-name address are greater than zero» it is
optimizeds? otherwises it is not, since it is not knoun
if the index will make the final address within bounds.
Errors of this nature are normally caught by the
interpreter. ‘
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GLOBAL-DOLLAR EQRMATY

i BIT RESERVED WORD FOR 8 CARD
i 0 LIST
1 1 DOUSBLE 1=DOUBLE, 0=SINGLE (DEFAULT)
| 2 SUPPRESS
4 3 SPEC
} & CONTROL
| 5 CO0E
| 6 ANS1 (vs. default 83500 COBOL which
2 associates "ELSE™ with SIZE ERROR
} clause and normal I/0 AT END and
| INVALID KEY)
} 4 PARSE (MONITOR)
; 8 DICT (MONITOR)
| 9 ONQUAL (MONITOR)
10 LQUAL (MONITOR)
i1 NOIGE (MONITOR)
12 DATSYN CMONITOR)
13 EXPLODE (HONITOR)
, 14 PROSYN (MONITOR)
‘ 15 CODEGEN (MONITOR)
\ 16 FIXue (MONITOR)
_ 17 DEBUS (NO DEBUG yietds no code for COBOL
MONITOR or DUMP...DEBUG is defautt)
- 18 ERRMESS (gives listing of all COBOL errors)
19 NQcorP
20 - REF (produces MONITOR code for variables
in COB0L MONITOR Llist and referenced
as other than receiving field...
€93 1F A=8.)
‘ 21 TINE
| 22 EXAMIRE causes S-code to be generated for
| the EXAMINE verdb instead of the
| S-operator.
23 LISTP (pre~listing and errors printed as

found per phase)
24 - 28 UNDEFINED
29 RESERVED
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USE QOF DYNAMIC

1.  PARSE

A RESERVED %WORDS: approx. 16500 bits
Be COPY ... REPLACING A BY Bee-
1« A requires 14+(8+Length of A) bits.
2. B requires:
a. When B is a word 14+(8=Length of B) bitse.
b. ¥hen B8 is a qualified word.
14¢(8slength B)e
14 + (8*length of each quatifier)
22 for each IN/OF.
Cc. dhen B is a titeral
22+4(8+«length of B).
3. Links require 24 bits per replacing entry (i.e.» each
A 8Y 8).
C. MNEMONIC NAMES
24+(8+length of MNEMONIC symbol) for each
+16 bits for an end of Llist marker
II. DATYA NAME QUALIFICATION
Each explicit data-name requires 38 bits (maximum of 16383
entries).
111. LABEL QUALIFICATION
Each explicit paragraph/section name requires 41 bits (max

. of 16383 entries).
- Maximum of 150 ALTERed 6O YO paragraphs.
fIV. MERGE

‘Ae Condition names expansion.
Each B8 VALUE specified requires 33 bits in addition to the
length of the VYALUE character string itself.
Add 53 bits cverhead.

B. MONITOR FUNCTION.

’ Each data-naese monitored requires 44 bits.
Each label monitored requires 20 bits in addition to the
character string of the 1abel itself.

Ve DATSYN
A. PICTURES.
} Each unique PICTURE requires 93 bits.
f 8. FD*S.
Each FD requires 295 bdits.
Co DATA SEGMENTATION.
Each group of declarations (file record work areass 77°S, 01°'S)
which are candidates for a data segment requires 47 bits for
temporary pseudo Data Dictionary.
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INITIALIZING SOFAR YALUES QF AN INDEPENDENT SEGMENTY

Associated with each independent segment which contains an
ALTERed GO YO paragraphe we will define a *“SYSTEM™ GO TGO
paragraph. .

Associated with each such independent segment at the beginning or
end of the physical segment will be a set of ALTER statements to
initiatlize the ALTERed GO TO paragraphs of the segment to their
declared procedure~namese.

Nhen transferring control to such an independent segment (GO TO
or PERFORM)» the "SYSTEM™ GO TO paragraph is ALTERed to proceed
to the desired procedure-name and control is passed to the
initializing code for that segment.

Note: A GO YO paragraph contained in a section whose
priority is greater than 49 must not be ALTERed fron
a section with a different priority. {Sections of
priority > 49 have all their ALTERs initialized when
invoked.) :

The following example shows the code generated for various
branches to an independent segment which contains ALTERed 60 TO
paragraphse.

i
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FIXED SECTION.

Pl.
PERFORM 12.
ALTRC(I0,12)
PERF (K1-,CVERLAY)
60 TO I3.
ALTR(IO0»13)
BUN C(OVERLAY)
P2.
G0 T0 Pa.
GPAR(P2)

GO T0.
-GPARCP3)
' Ce COMMCERROR)
P&. .
ALTER P3 YO0 13.
ALTR(P3.40)
BUNC+8B)
A« ALTR(IO,13)
BUNCOVERLAY)

GO TO Pls,P3»17 DEPENDING ON X.
B. GOTD(COPX»3»¢DePlsPlseC)
Ce ALTRCIOLI7)

BUN (OVERLAY)
D.
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OVERLAY SECTION (50).

1.

12.
13.
14

I5.
16.

17.
I8.

ALTR(I4»16)
ALTR(I6¢E)
GPARCIO)

ALTER I4 71O I6.
ALTRC14,16)

ALTER 16 TO I8.
ALTR(1I6-18)

PXITC(K1)

60 T0 I6.
GPAR(I4)

G0 T0.
GPARCI6)
E. COMMCERROR)

BUNC+NI)
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INDEXED I1-0 IMPLEMENTATION

SENERAL

Indexed files consist of two physical files:

($ ) The data file - contains records written to the file and is
maintained in the order in which the records are uritten.

2) The tag file -~ contains the record key value and the

relative record nusber of its associated record in the data
file. This file is ordered on the record key value.

JAG EILE EQRMAY

The tag file record contains a key and a record pointer. The
keys themselves are exact copies of the key field in the data
file. The file is blocked in order to fit as many file records
into 180 bytes as possible. The number of areas allocated is
equal to the number of areas allocated to the data file.

Notes:

1. if the tag file record is greater than 180 bytes then
records per block will be set to one (1).

2¢ Default blocking will be specified for the tag file.
3. Duplicate keys or atternate keys are not atlowed.

be The tag file may not be a multi-pack file.

NEM CONIROL CARD QPTION

Syntax:

$ IENUG] RPGTAGS
functions

The option wmust be specified prior to the FD of the
indexed file requesting this option and wild vremain in
effect until changed. The option can be reset or set by
subsequent caontrol cardse.
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Notes:

le If RPGTAGS is specified then

a) The record pointer size is 6 digits.

b) The tag file naming convention used for RPG
indexed files is used.

2« If NO RPGTAGS is specified then

;) The record pointbr size is 8 digitse.

b) The C0BOL tag file nanming convention will be
used (See tag file nane).

3. The default for this 8 option is NO RPGTAGS.
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JAG EILE NAME.

The word "TAG™ is prefixed to the internal and externat names of
the tag file as follows:

DATA FILE TAG FILE DATA FILE TAG FILE TAG FILE
INTERNAL INTERNAL EXTERNAL EXTERNAL EXTERNAL
FILE NAME FILE NANME FILE NAME NAME (DEFAULT) NAMECSRPGTAGS)

FILEL TAGF ILEL A/8 TAGA/B A/TAGH

FILE2 TAGF ILE2 FILEZ2 TAGFILE?2 FILE2/TAG
FILES TAGF ILES CCC/A/8 CCC/TAGA/SB CCC/A/TAGS
FILESG TAGF ILES A/ABCDEFGHI TAGA/ABCODEFGHI A/TAGABCDEFG
FILES TAGF ILES A/B/ A/TAGB/ A/B/TAG

ROUsH JABLE EOQRMAT

The Rough Table will be built for altl open statements except open
of an output sequential access file and a sequential input file
for which there is no start statesment.

te The default size of the Rough Table is ten entries and
may be overridden by a VALUE OF clause in the FD entery
as follous:
FD FILE-NAME
YALUE CF CORE-INDEX IS INTEGER CHARACTERS aeeae

2e Yhe table consists of as many entries as will fit into
the space allocated for the Rough Table.

3. An entry consists of that record key which occupies the
Last record of the file®s partition.




2-41

BURROUGHS CORPORATICN COMPANY CONFIDENTIAL
COMPUTER SYSTENS GROUP C0OBOL COMPILER LOGIC
"o SANTA BARBARA PLANT PaSa 2212 5397 (C)
EXAMPLE s ENTRY 2 CONTENTS
1 RECORD=KEY(1+P)
2 RECORD-KEY(2P)
; 3 RECORD=KEY(3+P)
N RECORD-KEY(N«?P)

Mhere P = <EQOF-Pointer> / <2 of Rough Table Entries>

Notes:

le If P = 0 then set P = 1 --in this case the table is big
enough to contain atl of the keys of the file and the
unused table entries are not included in the search.

2« The Rough Table entries will be sequence checked as the
} : table is built in order to insure that the binary
| * search algoritha will work -~ if the table entries are
not in seguences» the progras will be terminated.

ADDING RECORDS YO IHE EILE

When the file is openedsr its end-of~-file pointer C(EOF-POINTER) is
obtained and NEWN-EOF-POINTER is set tg it. Neu records are
appended to the end of each file by adding one to NEW-EOF-POINTER
and using that as the actual key for both the data file and the
tag fite.

Note: Mhen the file is closed or whem a START statement is

executed for the files and records have been added to the
filer then the tag file will be sorted.

SEARCHING IHE IAG EILE

A binary search is wused to Locate the required key betuween
successive entries in the Rough Table. The partition boundaries
are then calculated by sultiplying these entry nuambers by
partition-size. A binary search of the tag file is used to find
the required key. If the key is not founds the added records or
=add-on?s™ are serially search for a "hit™.
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In an effort to oninimize the number of disk reads to locate a
particular records, the follouing optimizations are used:

le The key is checked for equal against the one found in
the Rough TYable. If it is equal, the tag record is
read directly and the binary search of the partition is
not necessary.

2« If the partition found in the Rough Table contains the
EOF-RECORD,» the argument is checked against the key of

the EOF-RECORD. 1f it is greaters, the add-on®s are
searched and the binary search of this partition is not
necessary.

3. Shen records are added to the filer the highest - and
lowest - %key added are saved. The required key is
range checked against these values. If it is outside
the ranges the serial search of the add~on's is not
necessary.

Conclusion?

When records are to be added to the filer they should dbe added
beyond the highest key aof the file and they should be ordered.

EILE-CONTROL ENIRY

Syntax:

SELECT <file-name>
ASSIGN 10O <harduare-name>
[RESERVE integer~=1 ALTERNATE AREA/ZAREAS]
{ORGANIZATION IS SEQUENTIAL/INDEXED]
[(ACCESS MODE IS SEQUENTIAL/RANDOM/DYNAMIC]
RECORD KEY IS data-name-1l
(FILE STATUS IS data-name=2}

1. Verify that RECORD XEY is specified for an indexed
file.

2¢ Mark organization as INDEXED if specified.

3a If DYNAMIC is specifieods verify that organization is
INDEXED and set FDI.ACCESS = 3.

&e Verify that data-name~1 is of category alphanumeric and
is within a record description entry of the selected
file.
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% Se Verify data=-nasme~2 to be a two-character alphanunmeric

iten.

6. Save the RECORD KEY occur and the FILE STATUS occur in
the FDI.TABLE.

EILE SIATYS YALUES

The following vatues for a file status data item have been
estadblished by the COBOL standard:

10 AT END

”

21 2 Sequence error encountered on a NRITE
or the RECORD KEY valtue on a REWRITE was
changed since the READ

(:} 22 : Duplicate key on WRITE would be created

23

(]

No record found when accessing this %key

30

Parity error

93

(1]

Mismatch of key in tag file and data file.
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CLOSE STATEMENT

Syantaxs No change (options specified also apply to the tag
fitedo

Function:
le Close the data file and mark it as closed
2« Move 00 to file status
3. Close the tag file
he I1f PURGE is not specified and additions were made then

sort the added keys and merge them with the existing
tag filte.

DELETE STAYEMENT

G} Syﬂt axs

DELETE «<fitle~name> RECORD
CINVALID KEY <imperative~statement>l.

l. Verify that INVALID KEY is not specified for a file in
SEQUENTIAL ACCESS mode.

2. Verify that INVALID XEY is specified for a file for
which there is no applicable USE Procedure.

Function:

This verb will not be implemented until a way of marking
the deteted data record is found shich does not conflict
with the RPG usage of the file.
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QPEN STATEMENT

Syatax: OPEN 0-1 is not allowed.

| Function:
le Move 00 to file status.

2e Open the tag file and the data file and set OPEN-TYPE
for subsequent checking in other verbds.

QPEN-TYPE
1 ¢ Opened input
2 : Upened ocutput
3 : Opened I-0

3. For OQUTPUT SEQUENTIAL files initialize the Last key
~ walue to altl 3003, for subsequent sequence checking of
the file as it is created. : ’

\ %« For INPUT or I-0 fitles build the Rough Table from the
s tag fitle=~ this may be omitted for sequential files not
| roferenced by a START statement.

| Se. For INPUT SEQUENTIAL files set the current record

‘ pointer to the first available record of the file and
if a RENRITE is specified for this file then clear
LAST=I~-0-NAS~A-READ. ’

6; For INPUT or I-0 DYNAMIC files set the current record
pointer to the first available record of this file.

Note:s

For OUTPUT SEQUENTIAL files the tag file and the data file will
be SEQUENTIAL access == in all other cases they will be RANDCOHM
accesse.
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BEAD STAIEMENY

Syntax:

EQRMAY 1:

READ <fite-name> INEXT] RECORD [ INTO <identifier>]
(AT END <imperative-statesent>]

EORMAY 23

READ <file~name> RECORD C(INTO <identifier>]
(XEY IS «<data-name>)
CINVALID XEY <imperative-statesent>]

1. Verify data-name to be that which was specified in
RECORD KEY clause for this file (note that this phrase
is redundant because alternate keys are not allowed).

2. Verify that NEXT is specified for SEQUENTIAL or DVYNAMIC
files only.

3. Verify that INVALID KEY or AT END is specified if no
applicable USE Procedure is specified.

Function:s
l. Move 00 to file statuse.
2e For FORMAT 1 READ (Sequential Accessing):

a. If any records have been added to the file since it
was opened then sort the tag file.

h - ' '
set the current record pointer to the next available
record in the file.

ce. If EOF is encountered iove 10 to file statuss and
execute the AT END statement or the appticable USE
Procedure.

d. If EQF is not encountereds then read the record. If

‘%5 @ REWRITE is specified for this file» then set
. LAST=1-0-HAS~A-READ and save the record key value for
subsequent checking in REWRITE. 1f the keys do not

matchs move 93 to file status and execute the INVALID
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KEY statement or the applicable USE Procedure.

3. For a FORMAT 2 READ (Random Accessing):

3« Using the record key as an argument, search the tag
file for an equal vatue.

b. If found then set the current record pointer to the
corresponding vrecord and supply that record in the
record work area and verify that the proper record
was read to insure file integrity. If the keys do
not wsatch wmove 93 to file status and execute the
INVALIO KEY stateament ar the applicable USE
Procedure.

Cce If not found move 23 to file status and execute the
INVALID KEY statement or the applicable UsSE
Procedure.

BREMRITE SYATEMENT
Syatax:s

REMRITE <record-name> [(FROM <identifier>]
CINYALID KEY <imperative~stateasent>]

t. Verify <record—-name> to be in an indexed file.

2e Verify that the INVALID KEY phrase is specified if no
applicable USE Procedure is specified.
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Function:

t. Verify that the file was opened I-0.
2e Move 00 to file status.

3. For SEQUENTIAL files:

de If LAST=I-0-HAS=A-READ and the record key value
equals that of the Ulast key read then write the
record and clear LAST=I-0~-WAS-A=READ.

be If not LAST=I-0-UAS~A-READ or the record key value is
not equal to that of the last record reads then move
21 to file status and execute the INVALID KEvY
statesent or the applicable USE Procedure.
4o For RANDCM and DYNAMIC files:
8« If the record key is not equal to any record key of
the files then move 23 to file status and execute the

INVALID KEY statesent or the applicadble USE
Procedure. S

be If‘the record key is equal to a record of the files
then write the record.

STARY SYATENENT
Syntax:
START <file-name> (KEY ®==%"/">"/NOT "<* <data-name>]}

CINYALID KEY <imperative-statement>]

. Verify that file-name is an indexed file with
SEQUENTIAL or DYNANIC access.

2. VYerify that the INVALID KEY chrase is specifiedr if no
applicable USE Procedure is specified.

3e Verify that data-name is that which was specified in
the RECORD KEY clause for this file.

be If the KEY clause is not specifieds then ==" is the
assumed operator and data~name is the record key.

function:
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1. Verify that the file is not opened output.

2e If the file is not SEQUENTIAL, and records have been
added since the file was opened, then sort the tag
file.

3. Move 00 to the file status.

& Clear LAST-I-0-WNAS=A-READ for a SEQUENTIAL file for
which a RENRITE is specified.

Se Comparison of unequal length itess presumes the (Longer
field to de truncated to make them equal length.

e The current record pointer is positioned to the first
logical record in the file whose key satisfies the
comparisaone.

Te if the comparison is not satisfied by any record in the

file» then move 23 to file status and execute the
invalid key statements, or the applicable USE Procedure.
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USE STATUEMENY

- Syntax:

USE AFTER STANDARD ERROR/EXCEPTION PROCEDURE
ON INPUTIOUYPUTII#OI<file‘nane-1> (<file~name~2>) cee =

Functipn:
le The designated procedures are executed after coapleting
the standard I-0 ervor routines, or uwhen an AT END or

INVALID KEY condition occurs and the phrase is not
specified for the I~-0 statement.

MRITE STATEMENT
Syntaxs
" MRETE <record-nane> [(FROM <identifier>)
CINYALID KEY <imperative statement>]
1. Verify that the INVALID KEY phrase is specified if no
applicable USE Procedure is specified.
Function:
le Move 00 to file status.
2e For SEQUENTIAL files:
ae VYerify that the file is not opened I-0

b. if the record key value is greater than that of the
previous record writtens, then write this record.

c. If the record key vatue is not greater than the vatue
of the previous record writtens then move 21 to file
statuss and execute the INVALID KEY statement or the
applicable USE Procedure.

3. I€¢ the record key value is not equal to that of any
rvecord in the filer then urite the record.
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&. If the record key value is equal to that of a record in
the file then move 22 to file status and execute the
INVALID KEY statement or the applicable USE Procedure.
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INDEXED EILE MODEL

The following COBOL program was written in order to simulate the
functions required to process indexed files. This program is the
model for the code generated by the compiler of each of those
functions. ALl occurrences of SRPGTAGS start in column 73 on a
compiler Listing. They are shown as XSRPGTAGS in the example due
to space restrictions. :

0000503SSUPPRESS

00006 0SMERGE

000100 MONITOR PRINT

000200 L

000300 :

000400 da
nooksotttga.atttttttttc.ttt*tttttt*t.tattta.tttattttttttttttttttncat.*t
000455+« t
000460 NOTE = 1IF SRPGTAGS SPECIFIEDs, ITEMS SO FLAGSGED %
000465 IN CC 73 ARE 6 DIGITS LONG INSTEAD OF 8. HOKAY? *~
000470« .

I 1Y 2 222 2 2 R P R 22 R 22 2 22222222 2 2222 2222222222 ittt hlh

000500 IDENTIFICATION DIVISION.
000600 ENVIRONMENT ODIVISION.
000700 CONF IGURATION SECTION.
000800 INPUT-OUTPUT SECTION.
000900 FILE-CONTROL.

001000 SELECT PRINT ASSIGN TO PRINTER.

001100 SELECT TAGFILE ASSIGN TO DISK

001200 ACCESS MGDE IS RANDOM

001300 ACTUAL XEY IS VY-REC-NO.

001400 SELECT CATAFILE ASSIGN TO DISK

001500 ACCESS MODE IS RANDOM

001600 ACTUAL KEY IS D=REC-NC.

001700 SELECT S~TAGFILE ASSIGN TO DISK.
001800 SELECY S-DATAFILE ASSIGN TO DISK.
001900 SELECT SO-TAGFILE ASSIGN TO SORY DI SK.

002000 I-0~CONTROL.

002100 OATA OIVISION.

002200 FILE SECVION.

002300 FD PRINT LABEL RECORDS ARE OMITTED.
0025400 01 LINE PIC X(132).

002500 FD ODATAFILE

002600 FILE CONTAINS 9000 RECORDS
002700 BLOCK CCNTAINS 18 RECORDS
| 002800 YA OF ID IS DATAFILE-ID.
- 002900 01 D-REC.
% 003000 02 D-KEY.
003100 03 D=KEY-X PIC X.

003200 03 D-KEY=-9 PIC 9(4).
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003300
003400
003500
003600
003700
003800
003900
004009
004100
004200

0064300 -

004400
004500
004600
004700
004800
004900
005000

005100
005200

005300
005400
005500
005600
005700
005800
005900
006000
006100
006200
006300
006400
006450
006455
006500
006600
006700

006800
006900

007000
007050
007100
007200
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02 FILLER PIC X(S5).

FD TAGFILE

FILE CONTAINS 11000 RECORDS
BLOCK CONTAINS 20 RECORDS
VA OF I0 IS VAGFILE-IOD.

01 T-ReC.
02 T-KEY PIC X(5).
02 T-INDEX PIC 9(8) COMP. YSRPGTAGS
01 T=REC~-CONMP PIC 9(18) COMP.
FD S-TAGFILE
FILE CONTAINS 11000 RECORDS
BLOCK CCNTAINS 20 RECORDS
VA OF ID IS TAGFILE-ID.

01 S~T-REC.

02 S-Y=KEY PIC X(5).

02 S~T-INCEX PIC 9(8) COMP. ZSRPGTAGS
FD S=DATAFILE

FILE CONTAINS 9000 RECORDS
BLOCK CONTAINS 18 RECORDS
VA OF ID IS DATAFILE~ID.
01 S-D-REC. :
02 S-D-KEY.
03 S=D=KEY=X PIC X«
03 S=D=KEY-9 PIC 9(4).
02 FILLER PIC X(5).
SD SO-TAGFILE
FILE CONTAINS 11000 RECORDS
BLOCK CCNTAINS 20 RECORDS.

01 SD-REC.

02 SD-KEY PIC X(5).

02 SD-INDEX PIC 9(8) COMP. ISRPGTAGS
WORKING-STORAGE SECTION.
01 DUNNY.

03 DONT-COUNT-THIS PC 9 COMP.

03 OPEN-TYPE PIC 9 COMP.

88 OPENED-INPUT VA 1.

88 OPENED-CUTPUT VA 2.

88 QPENED-I-0 VA 3.
03 HALF PIC 9C(10) COMP.
03 AVERAGE REDEFENES HALF CONP.
05 FILLER PIC 9.

05 T-REC-NO PIC 9(8).

05 FILLER PIC 9.

007250+

007300
007400~
007450+
007500+
007600

00r700

007750«
007800+
007850+
007870«

THE FOLLOWING IS NEEDED ONLY FOR SEQUENTIAL FILES
FOR WHICH A REWRITE IS SPECIFIED,
BUT IS INCLUDED IN STORAGE ALLOCATED ANYWAY.

03 LAST=1-0-WAS=A-READ~-Y PIC 9 COMP.
88 LAST-I-0-WAS~=A~READ VYA 1.

IN ACTUAL CODE» TAG RECORD AREA STARTS HERE WITH TAG-KEY;
CTINDEX IS NEEDED ONLY IN MODEL.) ‘
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007900 01 D—=REC-NO PIC 9(8) CONMP.

007920~

007950+ THE FOLLOWING IS NEEDED ONLY FOR SEQUENTIAL FILE
008000~ OR DYNAMIC FILE WITH READ...NEXT:

008020+

008050 01 PRIOR-KEY PIC X(5).

008100 01 PRIOR-KEY-COMP REDEFINES PRIOR-KEY PIC 9C10) COMP.
008200«

008250+« THE FOLLOWING ARE NOT REQUIRED FOR SEQ FYLES WITHOUT START.

008300+

008400 01 HI PIC 9(8) COMP. XSRPGTAGS
008500 01 LO PIC 9(8) CONP. XSRPGTAGS
008600 01 RT=-MAX PIC 9¢(8) COMP. XSRPGTAGS
008700 0L RT-INCREMENT PIC 9C(8) CONMP. ZIRPGTAGS
008800 01 EOF-POINTER PIC 9(8) COMP. ZSRPGTAGS
008900 01 NEW-EOF-PCINTER PIC 9(8) CONP. XSRPGTAGS
008950 01 SAVE~T-REC~NO PIC 9(8) COMP. XSRPGTAGS
009000 01 ARGUMENT PIC X(5).

009100 0! EQF-KEY PIC X(5).

009200 01 KEYS-ADDED COMP.

009300 02 HI-KEY-ADODED PIC 9(10).

009400 02 LOW-KEY-ADOED PIC 9(10).

009500 01 HIGHEST~-LOMWEST-KEYS REDEFINES KEYS-ADDED.
009800 02 MIGHEST-KEY-ADDEOD PIC X(5).

009700 02 LOWEST-KEY-ADOED PIC X(5).

0098090 01 ROUGH-TABLE.

009900 02 RT-KEY PIC X(5) 0OC 1000.

009950+

010000« THE # OF ROUGH~TABLE ENTRIES IS A COMPILE-TIME CONSTANT.
010100 Ot RTY~ENTRIES PIC 9¢6) COMP.

010120

010150~ LAST=RT-KEY IS A REUSABLE WORK AREA IN ACTUAL CODE.
010200 01 LAST-RT-KEY PIC X(5).

010300 01 LAST-RT-KEY-COMP REDEFINES LAST-RT-KEY PIC 9(10) COMP.
010320«

010350 USER ODATA STARYS HERE:

010370=

010400 01 FILE~-STATUS PIC 99.

010450

010500 01 OATAFILE-ID.

010600 02 FILLER PIC X(10) VA SPACES.

010700 02 D-FID PIC X(10) PIC X(10).

010800 02 FILLER PIC X(10) YA SPACES.

010900 0! TVAGFILE-1D.

011000 02 FILLESR PIC X(10) ¥A SPACES.

011050 02 FILLER PIC X(3) VA "TAG". XSRPGTAGS
011100 02 T-F1D PIC X(7).

011200 02 FILLER PIC X{10) YA SPACES.

011250%nxeanses NOTE: IF SRPGTAGS» "TAG™ APPEARS IN FIO INSTEAD OF MFID
011300 Ot FOUND PIC 9(4) CONMP.

011400 01 NOT-FOUND PIC 9C(4) COMP.

011500 01 DISK-READS PIC 9(8) CONMP.

011600 01 SEED PIC 9C18) COMP VA 557442103449672004.

011700 0L RANDOM-KEY REDEFINES SEED PIC 9(4) CONP.
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012200
012250

011800 01 SQ
011900 01, SEED-SQ REDEFINES S5Q COMP.
012000
012100

02
02
02
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PIC 9(36) CONP.

FILLER PIC 9(18).
MID PIC 9(18).
FILLER PIC 9(18).

012300 PROCEDURE DIVISION.
012400 DECLARATIVES.
012500 PARITY-ERROR SECTION.

012600
012700

012800 P1l.

012900

USE AFTER STANDARDO ERROR PROCEDURE ON TAGFILE DATAFILE
S=TAGFILE S-DATAFILE.

MOVE 30 TO FILE-STATUS.

013000 END DECLARATIVES.

013050

013100 STARTP.
0132008VaID 027500
027600 SORTER.

027700
027800
027900
028000
028050

SORT SD=TAGFILE
ON ASCENDING KEY SD-KEY
USING TAGFILE
GIVING TAGFILE WITH LOCK.

028100 OPEN-=INPUT.

028200
028300
028400
028600+
028700+
028800+
028900+
029000
029100+

029200+

029300«
029400

OPEN INPUT TVAGFILE.
MOVE 1 TC OPEN-TYPE.
MOVE 0 TO FILE-STATUS.

THE FOLLOWING MAY BE OMITVTED FOR SEQUENTIAL FILES
UNLESS REFERENCED B8Y A START STATEMENT

PERFORM BUILD-ROUGH-TABLE.

THE FOLLOMNING IS NEEDED FOR SEQ FILES OR DYNAMIC WITH READ...

.MOVE 0 TO T-REC-NO.

029500«

029600
029650

029700
029750

1029800

029900
029910«
029920+
029930~
029940
029950
030000~
030100+
030200«
030300
030700

030800=

oPEN

OPEN INPUT DATAFILE.

-I-0.
OPEN 1-0 VAGFILE.
MOYE 3 TC OPEN-TYPE.

. MOVE O TO FILE-STATUS.

THE FOLLOWING MAY BE OMITTED FOR SEQ FILES
UNLESS REFERENCED B8Y A START STATEMENT.

PERFORM BUILD-ROUGH=TABLE.

THE FOLLOWING IS NEEDED FOR SEQ FILES OR DYNAMIC READ...NEXT

MOVE 0 TO T-REC-NC.
MOVE 0 7O PRIOR-KEY-COMP.
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030900~
031000~
031100
031150+
031200+
031250+
031300
031350
031400+
031500
031550

- 031600

031650
031700
031800
031900
032000
032100
032200
032300
032400
032500
032600
032650
032700

© 032800

032900
033000
033050
033100
033200
033300
033400
033450
033500
033600
033700
033800
033850+
033900«
033950+
034000
034050
034100
034200«
034300
034400+
034500
034600
034650
034700
034800
034900+
035000=
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THE FOLLOWING IS NEEDED FOR SEQ FILES WITH REMWRITE
MOVE O TO LAST-I-0-WAS=A-READ-Y.
THE FOLLOWING IS NEEDED FOR SEQ FILES WITH START
MOVYE ALL 3FF3 TO LOW-KEY-ADDED.
MOYE 0 TO HI-KEY-ADDED.
OPEN I-0 DATAFILE.
OPEN-QUTPUT-SEQUENTIAL.

OPEN QUTPUT S=TAGFILE.
MOVE 2 TO OPEN-TYPE.

MOVE 0 YO FILE-STATUS.
MOVE O TC PRIOR-KEY-COMP.
"MOVE 0 TO S~VT-INDEX.

OPEN QUTPUT S~DATAFILE.

OPEN-OUTPUT.
OPEN O0~1 TAGFILE.
MOVE 2 TO OPEN-TYPE.
MOVE O TO FILE-STATUS.
MOVE 0 TO EOF-POINTER.
MOYE O TO NEM-ECF-POINTER.
NOVE ALL Q3FF3 TO LOW-XEY-ADDED.
MOVE 0. 70 HI-KEY-ADDEOD.
OPEN OQUTPUT DATYAFILE.

CLOSE-SEQUENTIAL=OUTPUT=RELEAS.
CLOSE S=OATAFILE WITH RELEASE.
CLOSE S~TAGFILE WITH RELEASE.
MOVE O TO FILE-STATUS.
CLOSE-WITH-RELEASE.
CLOSE OATAFILE WITH RELEASE.
CLOSE TAGFILE WITH RELEASE.
MOYE 0 TO FILE-STATUS.
THE FOLLONWING NEEDED IF WRITE USED AND NOT CLOSED PURGE.
IF EOF-POINTER NOT = NEW-EOF-POINTER PERFORM SORTER.
THE FOLLOWING NEEDED FOR SIMULATION ONLY
MOVE NEN-EOF-POINTER TO EOF-POINTER.

READ-VAGFILE.
READ TAGFILE.

BUILD-ROUGH-TABLE SECTION.
GET-EGF-POINTER.

THE EQF-POINTER IS OBTAINED FRON AN
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035100«
035200+
035250
035300
035400
035500

1035600+

035700~
035800~
035900
036000
036100
036200
036300

036400
036500
036600

036700
036800

1036900

037000
0371090
037200
037300
037400
037500
037600
037700
037800
037900
038000
038050
038100
038150
038200
038300
038400

038500
038600

038700
038800
038900
039000
039100
039200
039300
039400
039500
039600
039700
039800
039900
040000
040100
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ACCESS .FILE.INFORMATION COMMUNICATE EXECUTED HERE

IF EOF-POINTER = 0 60 VO REAL-XIT.

MOVE EOF-POINTER TO NEW-EOQF-POINTER.

COMPUTE RT-INCREMENT = (EOF-POINTER ¢ RT-ENTRIES - 1) /
RT-ENTRIES.

CHECK FOR EOF-POINTER < # ROUGH TABLE ENTRIES

IF RT-INCREMENT = 0
MOVE L TO RT-INCREMENT.
~MOVE O TO LAST-RT-KEY-CONP.
MOVE 0 TO RT-MAX.
MOVE 0 TO T~REC-NQ.
LOCP.
AOD RT~INCREMENT TO T-REC-NO.
IF T=REC~NO > EOF-POINTER
MOVE 0 TO T-REC-NO
60 7O RT-EXIT.
ADD &t TO RT-MAX.
PERF QR¥ READ~TAGFILE.
SEQUENCE~CHECK.
IF T-KEY NOT > LAST=RY=KEY AND RT=MAX NOT =1
DISPLAY "TAGFILE SEQUENCE ERROR - 0S OR DP®
60 TO SEQUENCE-CHECK.
MOVE T-KEY TO LAST-RT-KEY.
MOVE T-KEY TO RT=-KEY(RT=-MNAX).
GO TO LQOOP.
RT-EXIT.
MOVE ECF~-POINTER TO T-REC-NO.
PERFORN READ-TAGFILE.
MOVE T-KEY TO EOF-KEY.
REAL-XIT.

BINARY=-SEARCH SECTION.
Bl
IF EGF=POINTER = 0
MOVE 0 TO T-REC-COMP
G0 TO CHECK=-ADDITIONS.
NOVE 0 TO LO.
MOVE RT-MAX TO HI.
AGAIN.
COMPUTE HALF = 5 * (HI + LO).
IF LO = T=-REC-NO
"~ 60 TG SEARCH=-DISK.
IF ARGUMENT NOT > RT-KEY(T-REC-NO)
MOVE T-REC-NO TO HI
60 TO AGAIN.
MOVE T-REC-NO T0 LO.
GO TO AGAIN.
SEARCH=-DISK. |
IF ARGUMENT = RT=KEY(HI)
COMPUTE T=REC=NO = HI * RT=INCREMENT
60 TO READ-THE-TAG-FILE.
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040200
060300
040400
040500
040600
040700
040800
040900
041000
041100
0641200
041300
041400
041500
041600
041700+
041800+
0641900+
- 042000
042100+
052200
062300
042400
062500
042600
042700
042800
042900
043000
0643100
043200
043300
0643400
043500
043600
043700
043800
043900
044000+
044100+
044200+
044300

064400~

044500
044600

COMPUTE L0 = LO ~ RT-INCREMENT.
COMPUTE HI = HI « RT-INCREMENT.
IF HI NOT > EOF-POINTER

G0 TO SEARCH-DISK-LOOP.
IF ARGUMENT > EOF-KEY

60 TO CHECK~ADDITIONS.
ADD 1 EOF-POINTER GIVING HI.

SEARCH=DISK~-LOOP.

IF LO + 1 NOT < HI
GO T0 CHECK~-ADDITIONS.
COMPUTE HALF = S = (LD ¢ H]).

READ-THE-TAG-FILE.

IF T=REC-NO = 0
60 TO NOT-FOUND.
PERFORM READ-TAGFILE.

ADD 1 TCO DISK-READS.

IF ARGUMENT = T-KEY
G0 TC FOUND.
IF ARGUMENT NOT > T-KEY
MOVE T-REC-NO 7O HI
60 TO SEARCH-DISK-LOOP.
MOVE T-REC-NO 7O LO.
GO TO SEARCH-DISK-LOOP.

CHECK-ADDITIONS.

IF ARGUMENT > HIGHEST-KEY-ADDED
GO TO NOT-FOUND

IF ARGUMENT < LOWEST-KEY-ADOED
G0 TO NOT-FOUND.

MOVE EOF-POINTER TO T-REC-NO.

SEARCH-ADDITIORS.

ADD 1 TO T-REC-NO.

IF T=REC-NO > NEW-EOF-POINTER
GO TO NOT-FOUND.

PERFORM READ-TAGFILE.
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- THE FOLLOWING IS NEEDED FOR DEBUGGING

THE FOLLOWING IS NEEDED FOR DEBUGGING

ADD 1 TC OISK-READS.

IF T-KEY NOT = ARGUMENT
60 YO0 SEARCH-ADDITIONS.

044700 FOUND.

044800+
064900+
045000»
045100
045200~
0645300

THE FOLLOWING NEEDED FOR DEBUGGING

ADD 1 TO FOUND.
GO TO SEARCH=-EXIT.

045400 NOT-FOUND.

045500~

2212 53971 (C)
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046500 PERF ORM SORTER.

046510+

046520+ THE FOLLONING IS NEEDED FOR SIMULATION ONLY.
046530+

046540 MOVE NEW-EOF-POINTER TO EOF-POINTER.
046550+

046600 OPEN 1-0 TAGFILE.

046650 PERFORM BUILD-ROUGH=TABLE.

046700

046900 READ-SEQUENTIAL SECTION.

047000 R1.

047050 MOVE 0 TO FILE-STATUS.

047100%

0647200+  THE FOLLONING MAY BE OMITTED FOR SEQ FILES OR NO WRITES.
047300+ |

047400 If EOF-PQINTER = NEW-EOF-POINTER GO YO SETUP.
047410 MO¥E SAVE-T-REC-NO TO T=-REC-NO.

047420 READ TAGFILE.

047430 MOY¥E T-KEY TO ARGUMENT.

047450 PERF ORM SORT=THE=TAGF ILE

047500 PERFORM BINARY=SEARCH.

047600+

SANTA BARBARA PLANT PeSe 2212 5397 (O)
045600+ THE FOLLOWING NEEDED FOR DEBUGGING
045700+

045800 ADD 1 TO NOT-FOUND.

065900«

046000 M0YE O TO T-REC-ND.

046100 SEARCH-EXIT.

046150

066200 SORT-THE-TAGFILE SECIIDN.

046300 Sl.

046400 CLOSE TAGFILE LOCK.

047700 SETUP.

047900 ADD 1 TO T~REC-NO.
048000 READ TAGFILE AT END
048100 ‘MOVE 10 TO FILE~STATUS
048200 SUBTRACT 1 FROM T-REC-NO
048300 G0 T0 RI-EXIT.
- 048350+
048400« THE FOLLCONING MOVE NECESSARY ONLY IN MODEL -
048450 SANE FIELD IN ACTUAL CODE

048500%annsnsansnasaans

048550

MOYE T-INDEX YO D'REC NO.

0486002+ sranssrsannannsn

048700= THE FOLLOWING IS NEEDED FOR SEQUENTIAL FILES

048750 FOR WHICH A REMWRITE IS SPECIFIED

048800+

048850 MOVE 1 70 LAST~I-0-HAS=A-READ-V.

048900«

049000 READ DAVAFILE.

049050 IF T-KEY NOT = D-KEY

049100 MOVE 93 TO FILE-STATUS

0649120» NOTE: SEE ALSO READ-RANDOM IF FILE~STATUS NOT PRESENT
049150 ELSE
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049200 MOVE D-KEY TO0 PRIOR-KEY.
049250 R1-EXIT.
049300
0649400 READ~RANDOM SECTION.
0649500 R2.
049600 MOVE O TO FILE-STATUS.
069700 IF OPEN-TYPE = 0
049750 STOP "READ ON UNOPENED FILE - DS OR OP*.
0#?800 MOVE D-KEY TO ARGUNENT.
049850 PERFORM BINARY~SEARCH.
049900 {F T-REC-NO = 0
050000 MONE 23 TO FILE-STATUS
050100 60 TO R2-EXIT.
050150sssxansasaansanne
050200 " MOYE T-INDEX TO D-REC-NO.
050250ssancasnnsanasnan
050300 READ DATAFILE.
050400
050500 IF T<-KEY NOT = D-=KEY
050600 MOVE 93 T0 FILE~-STATUS.
050700« IF FILE-STATUS NOT PRESENT DO THIS INSTEAD:
050800~ STOP ™TAG FILE NOT SYNCHRONIZED WITH DATA FILE - DS QR D°F
050900 R2-EXIT. '
050950

| 051000 WRITE-SEQUENTIAL SECTION.

C 051100 Wi. .

051150 MOVE O TO0 FILE-STATUS.
051200 IF OPENED-I-O
051300 STOP "MRITE ON A SEQUENTIAL I-0 FILE - DS OR DOP*
051400 G0 TO W1l
051500 - IF S=D=KEY NOTY > PRIOR-KEY AND S~Y=INDEX NOYT = O
051600 MOVE 21 TQ FILE-SYATUS
051700 G0 TO W-SEQ-EXIT. -
051800 MOVE S-D-KEY TO PRIOR~-XEY.
051900 MOY¥E S—-D-KEY TO S-T-KEY.
052000 w2.
052100 ADD 1 TO S=T-INDEX ON SIZE ERROR
052200 STYOP ™VTAGFILE SIZE EXCEEDED = DS OR DP*=
052300 60 TO W2.
052400 WRITE S-T-REC.
052500 NRITE S-D-REC.
052600 H-SEQ-EXIV.
052650
052700 MRITE~RANDOM SECTION.
052750 Wl.
052800 MOVE 0 YO FILE~-STATUS.
052850 IF OQPEN-TYPE = 0
0529090 STOP "WRITE ON UNOPENED FILE - DS OR DP*-.
052950 MOVE D-KEY T0 ARGUMENT.
052970 MOVE T-REC-NO T0O SAVE-T-REC~NO.
053000 PERFORN BIMARY-SEARCH.
053100 If T-REC~NO NOT = O
053200 MOV¥E 22 TO FILE~-STATUS

053300 GO 70 W~RANDOM-EXIT.
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053400 ‘MOYE D-KEY TO T-KEY.

053500 wW2. v

053600 ADD t TO NEW-EOF-POINTER ON SIZE ERROR

053700 STOP "TAGFILE SIZE EXCEEDED - DS~OR DP"™

053800 60 10 u2.

053900 MOVE NEN-EOF-POINTER TO T-REC~NOs» T-INDEX.

054000 :

054100 WRITE T-REC.

0S41S50rssanasssanassane

054200 MOVE T-INDEX TO D-REC-NO.

054250csasssnnssastannn

054400 IF ARGUMENT < LOMEST-KEY-ADDED

054500 MOVE ARGUMENT TO LOMEST-KEY-ADDED.

054600 IF ARGUNENT > HIGHEST-KEY-ADDED

054700 MOVE ARGUMENT Y0 HIGHEST-KEY-ADDED.

054750 WRITE D<-REC.

054800 MOVE SAVE-T-REC-NO TO T-REC-NO.

054850 W-RANDOM=-EX1T.

054900 '

054950 REWRITE-SEQUENTIAL SECTION.
055000 RE-1.

055100 ° IF NOT GPENED-I-0

055200 STOP "REWRITE ON A FILE NOT OPENED I-0 - DS OR DP*
055300 60 TO RE-1.

055400 NOVE 0 TO FILE-STATUS.

055800 IF NOT CLAST-1-0=WAS=A=READ AND D-KEY = PRIOR-KEY)
055900 MOVE 21 TO FILE-STATUS

056000 60 TO REWRITE=-SEQ-EXIT.

056600 MOVE 0 TO LAST=I-O~WAS-A-READ-V.

056700 WRITE D-REC.

056800

056850 REWRITE~SEQ=EXIT.

056860

056900 REMRITE-RANDOM SECTION.
057000 RE-1. :

057100 IF NOT OPENED-I-O

057200 STOP "REWRITE ON A FILE NOT OPENED I-0 - DS OR DOP"
057300 GO 10 RE-1.

057400 MOVE O TO FILE-STATUS.

057500 . MOVE 0-KEY TO ARGUMENT.
057550 ¢ = MOVE T-REC-NO TO SAVE-T-REC~-NO.
057600 PERFORN BINARY~SEARCH.

057700 IF T=-REC=NO = 0

057800 MOVE 23 TO FILE-STATUS

057900 GO TO REWRITE-RANDOM-EXIT.
057950tt¢aaattttgttgatt

058000 MOVE T-INDEX TO D-REC-NO.
058050rasnsannnnansnany

058100 WRITE D-REC.

058150 MOVE SAVE-T-REC=NO TO T=REC-NO.
058200 REWRITE-RANDOM~-EXIT.

058250

058300 START-SETUP SECTION.
058400 S1.
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058500
058600
058700
058800+
058900+
059000+
059100
059200
059300+
059400
059500+
059600+
059700+
059800+
059900
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IF OPENEO-OUTPUT OR OPEN-TYPE = 0

STOP =START ON FILE NOT OPENED INPUT OR I-0 -DS OR DP®

G0 TO S1.

THE FOLLOWNING MAY BE OMITTED FOR SEQ FILES OR NO WRITES.

IF EQOF-P0INTER NOT = NEW-EOF-POINTER
PERF ORM SORT-THE-TAGFILE.

MOVE 0 TO FILE-STATUS.

THE FOLLOMING IS NEEDED FOR SEQUENTIAL FILES

FOR NHEICH A REWRITE IS SPECIFIED

MOVE O TO LAST=I-0-WAS~A~-READ-V.

060000~

060100
060150
060200
060300
060400
060500
060600
060700
060800
060900
061000
061100
061150
061200
061300
061400
061500
061600
061650
061700
061800
061900
062000
062100
062200
062300
062400
062500
062600
062650
062700
062800
062900
063000
063050
063100
063150
063200

MOVE D<XEY TO ARGUMENT.
PERFORY BINARY=SEARCH.

START-EQL SECTION.
St1.
' PERFORM START-SETUP.
IF T=REC-NO = 0
MOYE 23 TO FILE-STATUS
MOVE EOF-POINTER TQ T-REC-NO
GO TO START-EOL-EXIT.
SUBTRACT 1 FROM T-REC-NO.
START-EQL-EXIT.

START=NOT=-LSS SECTION.
Sl.
PERFORM START~SETUP.
IF T-REC~NO NOT = O
60 TO ITS-EQL.
IF ARGUMENT > EOF-KEY GO TO INV-KEY.
COMPUTE HALF = 5 « (LO + HI).
IF T-REC~-NO < EOQF-POINTER
60 TO START-NOT-LSS-EXIT.
INV-KEY. '
MOYE 23 TO FILE-STATUS.
MOVE EOF-POINTER TO T-REC-NC.
60 TO START=NOT-LSS-EXIT.
ITS~EQL.
SUBTRACT 1 FROM T-REC~NO.
START=NOT~LSS-EXIT. '

START-GYR SECTION.
Sl.
PERFORM START-SETUP.
IF T-REC-NO NOT = 0
60 T0 ITS-EQL-2.

IF ARGUMENT > EOF~-KEY GO TO INV-KEY-2.

COMPUTE HALF = S = (HI + LO).
IF T-REC-NO < EOF-POINTER

COMPANY CONFIDENTIAL
COB0L COMPILER LOGIC
2212 5397 «C)
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063300 GO TO START~GTR-EXIT.
063600 INV=-KEY-2. |

063500 MOVE 23 TO FILE-STATUS.
063600 MOVE EOF-POINTER TO T~REC-NO.
063700 60 TO START=GTR-EXIT.

063800 ITS~EQL-2. |

064000 IF T-REC-NG NOT < EOF~-POINTER
064100 60 TO INV-KEY-2.

064500 START-GTR-EXIT.

2-63

COMPANY CONFIDENTIAL
COBOL CONPILER LOGIC

P.Se.

2212 5397 «C)



3-1

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
CONPUTER SYSTENS GROUP CO0BOL COMPILER LOGIC
SANTA BARBARA PLANT PS5 2212 5397 (C)

DATA MANAGEMENT

This portion of the specification docucaﬁts the Data Managesment
section of the COBOL compiler and is subdivided into sections

‘which concern the declarations processings and accessing of DM

entries. A sample progras is included to support the discussion
of data management.

DATA-HASE QECLARATIONS

D8 (<logical data-base name> OF]1 <data-base name>.

DATASET

<level ~nuaber> <dataset-name> (ORDERED/RESTART] DATA SET (<0DL #>).
(<set-nane> [RETRIEVAL]) SET C<DOL #>» AUTO)
OF <dataset-nase> (<DOL #>)
KEY IS/KEYS ARE <component-nase~1>(s<conmponent-name~2>leece «

SUBSET |

<tevel ~nuaber> <subset-nase> SET (<DDL #>» MANUAL)
OF <dataset-name> (<DOL #>)
[XKEY IS/XEYS ARE <component—-name~i>(s<conponent-nase=2>l...l.

EORMAT OF DDL=NUNBER

The <DDL #> consists of a structure nusber followed by the time
:nd date when the dataset was created. The format for DDL-NUNMBER
g3

$SS HHIMM3SS MM/0D/YY

This string of characters is encoded into a 6&-bit path
dictionary entry by MERGE. '

0L PATH.DICV.FORMAY BIT(64)»
‘02 LOCK.BIT 817(1)»
02 MEDIA.BIT BIT(1)»
02 BEEN.OPENED BITC(1)»

02 EXPLICIT.OPEN BIT(1)»
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¥ 02 FILLER BIT(4),
02 STR.NUNBER 8IT(B),
02 OM.TINE BITC(17)»
03 DM.HOUR BIT(S),
03 DOM.NMIN 8IT(6),
03 DN.SEC 8IT¢6)»
02 OM.DATE 8IT(16),
- 03 DMNONTH BITCA),
03 DM.DAY B8ITC(S),
03 DM.YEAR 8IT(7 ),
DMSTATUS REGISTER
The DNSTATUS REGISTER is six digits long and will be set by each
OM communicate. A value of zero indicates no exception.
PARSE Adds DNSTATUS to the reserved word Llists and translates
the syntax of OMSTATUS (<cexception - name>) into
COMSTATUS = <literal>). <exception-name>s are reserved
words only in this context. Each corresponds to an
exception-nusber <literal>.
OMCATEGORY becomes a separate TRESWD temporarily.

MERGE Assigns asemory in DSEGO.

EXPLODE Expands references to Ltook (ike a TWORD» and sets
v CONDIVIONS.NAME flag so DMSTATUS will always be a full
relation in PROSYN. This also prevents DHSTATUS from

being used outside a condition.

For DNCATEGORYs transforam to a normal THWORD, allowing
direct access by any appropriate C080L operation.

EARSE

When the DATA-BASE SECTVION is declared, the compiler does the
follouing:

Verifies that it follous the FILE SECTION and precedes the
HORKING=STORAGE SECTION.

Outputs a dummy TXON with Llevel = 0 Clike WS=SECTION) and
symbol = "DATA-BASE™ followed by the DB.PACK.ID obtained
from the FP8 of the library file.
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When

¥hen

Mhen

Saves this DB.SECTION.OCUR as a global.
DATABASE .SECTION.FLAG 2= 1

Verifies that the DATA-BASE SECTION consists only of *01
DS=NAME INYOKE <..™ entries and "DB8 ...” entries.

D8 is declareds the compitler:

Saves the data~base nase.

Outputs the data~base name as a TNNLIT.

Qutputs a TXDN.

if prescnf, outputs “0F~ followed by a data~base name as a
TNNLIT»,  which effectively redefines the previous data=base
name as <logical data-base nawme>.

INVOKE is declareds the compiler:

Verifies DATABASE.SECTION.FLAG = 1 and LEVEL = Ol.

Opens P2DATA-BASE/DATASET.NAME (like a ccpy from ULidbrary)
where data-base is the first nine characters of the
data~base nase.

Scans past the 0i dataset—-naese of the source image and
substitutes the invoking dataset-nane.

Marks the scanned source images with "=",
DATA SEY is declared, the compiler:

Yerifies DATA.BASE.SECTION.FLAG = 1
Parses the DOL-NUMBER.

Assigns an OCUR to each key-nane where Ulevel := IF
*RETRIEVAL™ THEN 52 ELSE 51

Marks cosponent-names as THWORD Wwith "DATA-BASE™ as a TQUAL.

Checks for "RESTART™ or <*ORDERED™ and sends it thru to
Merge.
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When SET is diclarod- the coapiler:

Verifies DATABASE-.SECTION.FLAG = 1

Parses the DDL-NUMBER

Level = 53

Detetes the target dataset-name

Parses the target DDL-NUMBER

Qutputs the target component-name as THWORD with "DATA-BASE"
as TOQUAL.

Nhen end of DATA-BASE SECTION is founds ODATABASE.SECTION.FLAG 3=
0.

Whan FIND/MODIFY is specified» the coapiter outputs the
coaponent-names of the selection expression with <“DATA-BASE™ as
TQUAL -
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DICTIONARY PROCESSING

No changes necessary for Data Management.

QUALIFICATION RESOLUTION

The following characteristics are exhibited:

Items with levels of 52» 52, or S3 have scope only of
theaselves.

The DB.SECTION.OCUR includes all database iteas in its
scope. ‘

. Inhibits error reporting for a THORD with the
DB.SECTION.OCUR as its qualifier. If unidentified nawse»
then OCUR 3= 05 if insufficient quatlifications then OCUR 3=
Last of the duplicates.

Note: No condition-names will be contained in a DAVASET
description, therefare the building of the
CONDITION.NANE.TABLE does not conflict with the
building of the PATH.INFO.TABLE.
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BERGE
DATA-8ASE SECYION PROCESSING
Save the DB.PACK.ID (TNNLIT) to be used in DM.OPEN and DM.CLOSE.

For each 01 dataset-namer, INVOKE.NO 2= BUMP INVOKE.COUNT

Based on the STRUCTURE.NUMBER of the ODL-NUMBERs the compiler
assigns a unique PATH.NO and builds a corvesponding
PATH.OICTIONARY.ENTRY in the PATH.OICYIONARY block on the SEGFILE
which contains the unique DDL-NUMBER (Start the PATH.NO at one).

Build a table retating the dataset OCUR to its key-names and
their component-names and containing the INVOKE.NO and PATH.NO

" and the TARSET.PATH.NO. Note:s 1If the target DATASET of a SUBSET

is not INVOXED., then ignore that path and its components when
building the tabler e.g.» its component OCUR=0. The “"RESTART®"
attribute is also encoded in this table entry.

Drop all attributes (e.g.» DDL-NUMBERs coamponent-namess etc.)
when parsing path declarations.

For sach DBs save the data-base name (INNLIT) in a table with its
OCUR. Drop TUNNLIT. Logicatl~data~base name Canother TNNLIT
followed by "0F™ if present) will replace data~base name in this
tables» for eventual use in "OPEN" comaunicate.
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02 STUDENTS ORDERED OATA SET (38).
STUDNAMES SET (71» AUTO) OF STUDENTS (38)
KEYS ARE LAST-NAME» FIRST-NAME.

ALL DN

TXDN TXON C(STUDENTS»LEVEL=02)
QRDERED

DATA

TINTGRC(38)

TXOMN TXDN C(STUDENTS.LEVEL=51)
TINTGR(TY1)

THORD TUORDCLAST=NANE)

THORD THORDCFIRST=NANE)

ADN

TXON CSTUDENTS,LEVEL=02)
DATA

TXDN (STUDNAMES,LEVEL=51)
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Exanple 2:

02

ALL

TXON
TINTGR(8)
oF
TINTGR(14)
TMORD
THORD

CORPORATION
YSTEMS GROUP
ARA PLANT ‘

COURSE SET (8,MANUAL)
OF UNIV~-COURSES (14)
KEYS ARE OEPARTMENTSLEVEL.

TXON (CCURSESLEVEL=53)

THOGRDCDEPARTMENT)
THORDCLEYEL)

3-8
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AODN

TXON (COURSE-LEVEL=53)
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PROCEDURE DIYISKON PROCESSING
SENERAL

Parse the OM.VERBS with particutar attention to the
relationship of dataset—names and their paths.

Output the INVOKE.NO and PATH.NO as TINTGR tokens following
references to patch names.

The CT.ADVERS bits for the DM.VERBS are arranged as followus:
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81V MEANING

1 Distinguishes INSERT from STORE or REMOVE from DELETE.
2 RECREATE or distinguishes BEGIN-TRANSACTION from

END=TRANSACTION
3 DNSTATUS foraat:
03Binary
‘1sDecimal (4 BIT)
& ON EXCEPTION specified
S UPDATE
6 MODIFY
T-11 SELECTION EXPRESSION type
OSNEXT
L1:PRIOR
23FIRSTY
J3LAST
42NEXT and "AT"™ clause
S5:CURRENT
63"AT" clayse

12 PATH TYPE
0:KEY
1SDATASET or

Note: = No syntax checking will be done by MERGE
for the EXCEPTION clause. If the clause is

specifieds it will be output as ise
handling by PROSYN.

QEEN

for

Defined: OPEN UPDATE/INQUIRY <data-base name>
CON EXCEPTION <statement> (ELSE <statement>])

The communicates used in OPEN are as follows:

" CT-¥YERB=6
CT.0BJECT=Not used
CT.ADVERS=
BIT 1 = PACK.ID included
BIT 3 = OMSTATUS forsat
0:Binary
13Decimal (& BIT)
BIT &4 = "0ON EXCEPTION"
BIT 5 = "UPDATE"
03 "INQUIRY"
12 “UPDATE"
CT.1=8it length of DMSTATUS register
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CT.2=Base relative address of DMSTATUS register
CT.3=Base relative address of data-base name
CT.4=Length of data~base name in bits

CT.5=Base relative address of data~base PACK.ID
CT.6=tLength of data~base PACK.ID

MERGE OQUIPUT

Defined: TTIRESND OPEN.DHM
TNNLIT data-base name
TRESHD UPDATE <exception clause>
Verify that it is a data~base nanme
Change OPEN to DM.OPEN before output (new verb)

Look up data-base name in table by OCURs output the name.

CLOSE
Defined = CLOSE <data~base name>
{ON EXCEPTION <statement> ELSE <statement>]]
CT.VERB=7
CT.084ECT=Not used
CT.ADVERS=

B8IT 1 = PACK.ID included
BIT 3 = DMSTATUS foraat
0:8inary
L:Decimal (& bit)
BIY & = "CN EXCEPTION"
CT.1=Bit length of DMSTATUS register
CT.2=Base relative address of DMSTATUS register
CT.3=8ase relative address of data~base nanme
Cle.b4=Length cf data~base name in bits
CT.5=Base relative address of data~base PACK.I10D
CT.6=Length of data-base PACK.ID



BURROUGHS CORPORATION
CONPUTER SYSTENMS GROUP
SANTA BARBARA PLANT
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Defined: TRESHD CLOSE.DM
TNNLIT data-base name
<EXCEPTION CLAUSE>

Verify that it is a data-base nane

3-12
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Change CLOSE to DM.CLUSE before output {(new verd)

Look up data-base name in table by OCUR, output the name.

CREATE/RECREAIE

Defined: CREATE/RECREATE <dataset-name>
[ON EXCEPTION <statement>(ELSE <statement>]}]

CT.VERB=18
CT.0BJECT=INVOKE.NOs PATH.NO
CT.ADVERS=

BIT 3 = DMSTATUS format

' 0:8inary
1:Decisal (4 BIT)

8IT & = "ON EXCEPTION"

BIT 8 = "RECREATE"™ ' ‘
CT.1=8it length of DMSTATUS register

CT.2=8ase relative address of DMSTATUS register
C¥.3=Bit length of the DATASETY record work area
CT.4=Base relative address of the DATASET record work area

MERGE QUIPUT

Defined: TRESURD CREATE/RECREATE

TINTGR INVOKE-NUM of dataset—nanme
TINTGR PATH.NUM of dataset-name
THWORD dataset~name <exception clause>

Yerify the dataset-nase

OQutput the dataset-nase and path information
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SIQRE
Defined: STORE <dataset-name>

CON EXCEPTION <statement> (ELSE <statement>]]

CT.VERB=16
CTl.0BJECT=INVOKE.NOs» PATH.NO
CT<.ADVERSB=
BIT 3 = DMSTATUS foramat
03Binary
1:Decimatl (4 B8IT)
CT.1=8it length of CMSTATUS register
CT.2=Base relative address of DMSTATUS register
CT.3=Bit length of the DATASEY record work area
CT.4=Base Relative address of the DATASET record work area

 MERGE QUIPUY
Defined: TRESHD STORE
‘ TINTGR INVOKE.NUM of dataset—name
, . TINTGR PATH.NUN of dataset-naame
‘:} THORD dataset-name <exception-cl ause>

vorify the dataset-naae

OQutput the dataset-name and path information

EREE

Defined: FREE <dataset-name> ‘
{ON EXCEPTION <statement> [(ELSE <statement>1]

* 7 CT<YERB=21
CT.O0BJECT=INVOKE.NO» PATH.NO
CT.ADVERS= :
BIT 3 = DMSTATUS farasat
O:Binary
BIT & = “ON EXCEPTION"
CT.1=8it length of OMSTATUS register
CT.2=8Base relative address of DMSTATUS register
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TRESWD FREE

TINTGR

INVOKE.NUM of dataset-nanme

TIKTGTR PATH.NUM of dataset-name
THORD dataset-name <exception clause>

Verify the dataset-name

OQutput the dataaet‘nplo and path information

Defined: INSERT <dataset-nasze> INT0 <subset-name>
{ON EXCEPTION <statement> [(ELSE <statement>])
Defined: REMOVE CURRENT FROM <subset-nase>
(ON EXCEPTION <statement> (ELSE <statement>]]
'CT.VERB=16 INYOKE.NO» PATH.NO of subset-nase
¥ CT<ADVERB=
BIT & = ON

B8IT 3 = DMSTATUS foraat

- 038inary

1:Decinal (& bit)
8IT &4 = 0N EXCEPTION™
CT.1=Bit length of DNMSTATUS register
CT.2=Base volative address of DMSTATUS register
CT.3=INVOKE.NO» PATH.NO of dataset—-name

TRESMD
TINTGR
TINTGR
THWORD

TINTGR
TINTGR
THGRD

TINSERT/RENOVE

INVOKE.NUM of dataset—-name
PATH.NUM of dataset-naase
dataset—=name or TRESHD CURRENT
INVOKE.NUM of subset—-nase
PATH.NUN of subset—name
subset—-name <exception clause>

Verify the dataset—-nsee to be a proper target DATASEY of the

subset-name and output it with its path info.

Output the target dataset-name and its path inforaation.
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CT.VERBs are Llike those for STORE and DELETE. They are
distinguished by B8IY 1 on CT.VERSB.

For REMOYEs INVOKE.NUM and PATH.NUM of DATASETY are zero.
EINDZMODIEY
m,ﬁﬁﬂl PAIH INEOBMATION

Defined: . FIND/NODIFY [<dataset-nare> VIAl
. ’ <dataset-name/<subset—-nase>/<order-name>/
<retrieval-name>
{ON EXCEPTION <statement> (ELSE <statement>1]

OBDERED ACCESS EQRMAI

Defined: FIND/NODIFY [<dataset—=nase> VIA]
NEXT/PRICR/FIRST/LAST <dataset—-name>/<subset~name>
<grder—-namne>
(ON EXCEPTION <statement> (ELSE <statement>1]]

BANDOYW ACCESS EORNAY

Defined: FIND/MODIFY {dataset-name VIA] CNEXT]
<subset-nase>/<order—-name>/<retrieval ~name> AT
<component~name-1> = <data-name-1>/<literal-1>
CAND <cosponent~-name=2> = <data-name-2>/
<lit‘r‘t'2>] > @ e
€<ON EXCEPTION <statement> (ELSE <stateament>]]

Note: The "<dataset-name> VIA®" clause is smsandatory when the path
is a <subset-name>.

CT.VERB=15
CYT-0BJECT=INYOKE.NC» PATH.NO of the path-name
CY.ADVERS=
BIT 3 = DNSTATUS foraat
028inary
tsDecimat (4 BIT)
BIT & = =0ON EXCEPTION"
BIT 6 = *NODIFY"
BIT 7-11 = Type of selection expression
02 NEXT
1:PRICR
22FIRST
3:LAST
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- 4SNEXT and AT clause
-S:Current

‘63AT clause

BIT 12 = Type of path
0:Key
12Dataset

CV.1=8it length of DMSTATUS register

CT.2=Base relative address of DMSTATUS register

CT.3=Bit length of the DATASET record work area

CT.5=Base relative address of SEARCH KEY (CAT of component
nases)

CT.6=INVOKE.NO» PATH.NO of dataset—-name

TRESHND FINO/MOOIFY

TINTGR INVYOKE.NUM of dataset—name

TINTGR PATH.NUM of dataset—-name

THORD dataset-name

i TINTGR INVOKE.NUM of the path

| TWORD PATH.NAME

(3; CTRESHD NEXT/FIRSTY/PRIOR/LAST)

. <selection expression>

<exception clause>

Where <SELECTION EXPRESSION> is:

THORD CONPONENT=NANE
TRESHD === :
TNORD/LITERAL

L]
-

Vorify the PATH.NAME to be a proper path to the dataset-name and
output the path inforaation.

Cutput the target dataset-name and its path information (supply
the parent OCUR as a TWORD token if the dataset-name is omitted).

Verify the component-name Llist to be in the proper order with no
names missing froa the list.

The type of the PATH.NAME is DATASEY if BIT 7 of the DNFLAGS is
on in the PATH.NAME. This bit is used as the FILLER.FLAG in the
DATA DIVISION. :
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DAISYN

When DATA SET is declareds allocate a separate work area for it.

Mhen an entry with Level=51, 52 or 53 is declareds it is treated
tike an 88, i.e.» storage is not atlocated.

Verify the uniqueness of the 01 DATASET-NAMES within a 08 and
DATA-BASE names.

Special handling needed for nestéd data sets to avoid
scope-related control probless.

EXELODE

Change TMORD to TINDEX for items with ULevel=51-53 (done in
PROCEDURE RESOLVE.FACTORS) in order to restrict the use of
PATH.NANES to DN.VERBS.

PROSYN PROCESSING
Parse the 0N EXCEPTION « <« <* clause of the DM.VERBS.

CODESEN

Gener ate comasunicates corresponding to DM verbs.
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PATH.DICT.BLOCK (PBD)
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L2 A2 23 s 222222222 R2X 22

-18

IAL
GIC
)

«
*
L]
*

*
*
®
®

L1 2 AR 2222 R 22222222 2 X B4

0 » Not used ® (omowce== & PATH.DICTLBLOCK.PTR

BRARARRAREARAREAAREERN 1 2 2 22X 2322222 XS 2 2 R X 222 X B4

1 sDOL.NUMBER(64 BITS)» * *

t 2 ¢ 222222 22222222 2 2 ] * *

2 = * <=PATH.NO = ]

L 21 X232 2222222322222 2] a* ®
Yable 3.1 FIXUP Processing

- The cosmpiler assigns path nuabers to each unique path
' nane dectared in the DATA-BASE SECTION (@aGar
dataset-naner, subset~-namer, order-names, retrieval-nase)d.

- "Ihe PATH DICTIONARY BLOCK (PDB) contains a PATH

’ DICTIONARY ENTRY (PDE) for each path name. The PDE

contains the 64-bit DDL-NUMBER associated with that path
6 Natke. -

- The PATH.NO and INVOKE.NO are used to fddentify the
desired path to a DATASET record. The PATH.NO is used as
an index into the PATH.DICTIONARY to get the DOL-NUMBER.
The INYOKE.NQ is used to identify the inforaation about a
DATASETY record vhere that DATASET has been invoked aore
than once.

SANPLE DATA-BASE SECTION

OCUR INVZ PATH® TGT# CN CN

DATA-BASE SECTION. 01
DB UNIVYERSITIES. 02
0L STUDENY INVOKXKE UNIV-PERSONNEL.
*01 UNIV-PERSONNEL DATA SET (88). 03 o1 01 o1
bd PERSNAMES SET (73, AUTO) 04 o1 02 01 25 27
b OF UNIVY-PERSONNEL €88) v
* KEYS ARE LASTNAME,FIRSTNAME.
* PERSMAJORS RETRIEVAL SET (82,AUTO) s 01 03 0L 34
* OF UNIV-PERSONNEL (88)
. KEY IS MAJOR.
* PERSAGES RETRIEVAL SET (2, AUTO) 06 o1 04 oL 29
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@ . OF UNIV-PERSONNEL (88)

. KEY IS AGE.

. 02 NAME. or

® 03 LASTNAMNE PC X(1S5). a8

* 03 INITIAL PC X. 09

* 03 FIRSTNANE PC X(10). 10

* 02 SEX PC 9 CMP. 11

* 02 AGE PC 99 CHP. 12

* 02 CORSE=NOS OCCURS 4. 13

. 03 DEPT PC XX. 14

. 03 NMBR PC 999 CHNP. 15

- 02 COURSE SET (8+ MANUAL) 16 01 05 06 &1 42
. "OF UNIV-COURSES (14)

* KEYS ARE DEPARTMENT, LEVEL.

i 02 MAJOR PC X(&) 17

* 0Z SALARY PC 9(5)V99 CNP. 18

* 02 ADVISOR SET (16s» MANUAL) 19 o1 or 01

»

. ‘OF UNIV-PERSONNEL (88).
01 FACULTY INVOKE UNIV-PERSONNEL.
#01 UNIV-PERSONNEL DATA SET (88). 20 02 01 01
PERSNAMES SET (73, AUTO) 21 02 02 01 25 27
OF UNIV-PERSONNEL (88)
KEYS ARE LASTNAME, FIRSTNAME.
PERSMAJORS RETRIEVAL SET (82, AUTO) 22 02 03 01 .34
OF UNIV-PERSONNEL (88)
KEY IS MAJOR.

»

PERSAGES RETRIEVAL SET (2, AUTO) 23 02 04 0L 29
OF UNIV-PERSONNEL (88)
KEY IS AGE.
02 NAME. , 24
03 LASTNAME PC X(15). 25
03 INITIAL PC X. 26
03 FIRSTNAME PC X(10). 24
02 SEX PC 9 Cu¥. 28
02 AGE PC 99 CMP. 29
02 CORSE-NOS OCCURS 4. 30
03 DEPT PC XX. 31
03 NMBR PC 999 CMP. 32
02 COURSE SET (8» MANUAL) 33 02 0S 06 &1 42
~ OF UNIV-COURSES (14)
KEYS ARE DEPARTMENT, LEVEL.
02 MAJOR PC X(&). 34
02 SALARY PC 9(5)V99 CNP. 35
02 ADVISOR SET (16s MANUAL) 36 02 or . 01t

OF UNIV-PERSONNEL (88).
U=COURSES INVOKE UNIV-COURSES.
01 UNIV.COURSES ODATA SET (14). 37 03 06 06
DEPTLEVELS SETY €32, AUTO) 38 03 o8 06 41 42
OF UNIV-COURSES (14)
KEYS ARE DEPARTNENT», LEVEL.
CLASS~SZ RETRIEVAL SET (34, AUTO) 39 03 09 06 50
OF UNIV-COURSES (14)
KEY IS CLASS-SIZE.
DEPTS REVRIEVAL SETY (12, AUTO) 40 03 10 06 41}

[ 0 B R BN NN BN BN N I I 2R I B Bk 2 B BN NN NE NE IR BE B NN NE BE N N BN BN NN
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OF UNIV-COURSES (14)
KEY IS DEPARTMENT.
DEPARTNENT PC XX.
LEVEL PC 999 CHP.
PROFESSOR SET €33, MANUAL)
OF UNIV~PERSONNEL (88).
B0OKS DATA SET (7).
03 TITLE PC X(60).
03 AUTHOR PC X(30).
DAYS=CF-NEEK PC XXX.
BUILDING PC 999 CHP.
ROOM PC XX.
CLASS=SIZE PC 99 CNP.
STUDENTS CRCERED DATA SET (38).
STUDNANES SET (71, AUTO)
OF STUDENTS (38)
KEYS ARE LAST=NAME> FIRST=NANE.
03 LAST=NANE PC X(15).
03 FIRST=NANE PC X(10).

PATH DICTIONARY TABLE

STRUCTURE.NO

NOT USED
88
- 73
82
02
08
146
16
32
34
12
33
o7
38
(4}

- © . N
COBNOVMIPWNMBNSO

- g s s
S NN

~

61
42
43

&4
45
46
47
48
49
50
51
52

53
54

COMPANY CONFIDENTIAL
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PeSe

03
03

03
03

11
12

13
14

01
12

13
13

Compiler a2as a Llibrary fitle to the COBOL Compiler.

53

The source images with an "=* are provided by the DASDL

S4
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The invoked name is the name of that file and is not a
proper data-nase of the DATASET (@eJar
" SUNIVERSIT"/=UNIV-PERSO"™).

The name "STUDENT™ replaces the word “UNIV-PERSONNEL®™
at OCUR=3,

The name "UNIV-PERSONNEL™ is deleted when it appears as
the target dataset-nase of ADVISOR at OCUR=19 and
OCUR=36.

The DATA-BASE SECTION appears to be a file name
C(OCUR=1) whose scope includes all DATA.BASE data-nawmes
(SCOPE=54). ‘

Component-naees appear to be quatlified when referenced.
This naming convention atlous unidentified
component-naees in the case where the target
dataset-name of a SUBSET is not invoked.

When duplicate comsponent-names exist then the OCUR of
the tast of the duplicates uill be returned (e.g.»
LASTNANE appears at OCUR=8 and OCUR=25).

D0t witl guarantee the unigqueness of coiponent-nanes in

" the DATABASE.

-The INVOKE.NUMBER starts at one and is bumped for each
INVOKE specified.

The PxTH.NO is assigned by sequentially searching the
PATH.DICTIONARY.TABLE for a matching structure nuaber.
If a match is not found then the new structure nauamber
is added to the end of the table. The index into the
table is the PATH.NO. Note that the DDL-NUMBER in the
example contains only the STRUCTURE.NO (the time and
date part has been omitted for clarity).

EAIH TABLE AND ALGORJITHYM

DECLARE

o1

o1

PATH.TABLE REMAPS BASE»

02 PATH.OCUR BITC12)»
02 LASTLENTRY.LINK BIT(24)»
02 PATH.TYPE 8iIT(3),
02 INVEKE .NUM 8IT(8)»
02 PATH.NUN 8IT(8),
02 COMP.OCUR(MAX.COMP) BIT(12)»

TARGETL.STACK (16)»

02

TS-LEVEL BIT(C8).
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02 TS.PATH

Find a PATHNAME

Fitl in PATH.OCUR

‘LEVEL

01
02=49
51
52
53

Fill in INVOKE.NUN

Adjust target stack

Fitl in TRGT.PATHM.NUN

Fittl in an OCUR

3-22
COMPANY CONFIDENTIAL
CO0B0OL COMPILER LOGIC
PaSe 2212 5397 (C)
8iIT(8)5
TXON follouwed by "DATASET"™ or TXDN
with tevel number 51-S3. Stop on
"WORKING-STORAGE SECTION" or
“"PROCEDURE DIVISION*".
feteraine type from level nuamber.

Fill in PATH.TYPE = Deteraine

TYPE
0 dataset-nane
1 dataset—-naze (Nested)
2 order-naze
3 vretrieval—name
4 subset-name

1f level=01ls then current
INVOKE. NUMBER gets bumped.

Fitt in PATH.NUMN = Deternsine
froa (looking up DDLZ in path
dictionary; §if not found» add
new entry.

Pop stack until tevel on zop is
less than current level (or
stack eapty). If current Level
<50 (DATASETY), then push new
entry.

If target DOL# is explicits find
froe path dictionarys, adding a
new entry if necessary. It

target is implicits then use path
on top of target stacke.

For each component~name which
follous in the parenthesized Llist.
Add an extra gCUR of zero»
tersinating the List.
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INIERMEDIATE EILE YOXENS

4=1
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ALLEILE AND ONFILE IOKENS

00=TINTGR
00=TEDC
01=TREAL
01=TD0DC
02=TNNLIY
02=TPDC
03=TXDN
03=TFILEREC
04=TXSECN
05=TXPAR
06=TFIXUP
07=TWORD
08=THWMON
09=TCSPL
10=TCSPR -
11=TQUAL
12=TLABL
13=TALTER
14=TPERF

15=TPTHRY

16=TLMON
17=TLQUAL

 L8=TRESHD

19=TE0B
20=TEOF
21=T00T
22=TPC
23=TDOLAR
24=TERROR
25=TCARD
26=TPROCESSED
27=TROFNS
28=TLABELREC

. 29=TCSPS

30=TSTATESTOP
31=TINDEX
32=T5U8S
33=¥800ST0P
34=TARITHOP
35=TINDSECY

36=TMINIMNUNM

integer: e.g.» 123

ENV.OIV.BLOCK code (DNFILE only)

Real nusber: e.g.» 12.3

OATA.DIVISION.BLOCK code (DNFILE only)
Non-numeric literalse.g.» "ABC"™

PROC.DIV.BLOCK code C(DNFILE only)

Explicit data-name: e.g» 01 TXDN.

E«g.» READ FILEREC? created in EXPLODE.

Explicit section~name: e.ge.» TXSECN SECTION.
Explicit paragraph—nase: e.g.» TXPAR.

FIXUP the indicated OCUR according to the code.
Hord e.g.» MOVE § YO TWORD.

MONITOR word operand _

Corresponding leftse.gs MOVE CORR TCSPL TO TCSPR
Corresponding right: e.gs MOVE CORR TCSPL TQ TCSPR
Hord qualifier: e.gs MOVE 1 TO NORD OF TQUAL

ALTERCed) operand: e.g» ALTER TALTER TO PROCEED T0 P2.
PERFORN operand: e.g.» PERFORM TPERF.

PERFORN THRU operand: e.g.» PERFORM Pl TRRU TPTHRU.
MONITOR tabel operand

Label qualtlifier: e.g.» GO TO P1 OF TLQUAL

Reserved word EG: GO» MOVE, ADD.

End~of-block marker: for unblocking.

End-of-file marker: for unblocking

Pericd

PICTURE

DGLLAR card

Error or warning message

Card narkers i.€.» source card encountered

Processed Dictionary entries (ONFILE oanly)
REDEFINES/RENAMES operand: e.gs 02 X REDEFINES YRDFNS
Operand of <*“LABEL RECORDS ARE™ clause

Corresponding sentinel: delimits a TCSPL,TCSPR pair
Statement deliamiter

INDEXED BY operand: e.g» 02 DN INDEXED BY TINDEX

- Subscript for previous operand..created in EXPLODE.

Boolean primary delimiter..created in PROSYN
Arithmetic operator: e.g.» ADDO» DIV3

For initializing ALTERed G0 10 paragraphs of
independent sections

Establishes minisum scale and left part for
intersediate results of an arithmetic expression
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- SEGFILE TOKENS
00=TCOPX ‘COP table index...if 0 then inline YCOP follows.
o1=TLIT Literal of 4-bit or 8~bit units.
02=TCOP Intine COP
03=TDADOR Address eventually relative to DSEGO
04=TOP S-language operator
05=TBADDR LABEL.TABLE OCUR changed into branch address by
FIXUP
06=YBITS 8it string to insert into code...general use.
07=TSUBORINX Inline COP for subscripts or indexes
08=TSEGL I NK Links sections belonging to the same code segment
09=TFACTOR Factor for subscripted inline COPs
10=TB0UND Bound for subscripted inline COPs
11=TALTERINDEX Pointer relative to ALTER table base
12=TOPNDX Sets LIT.FLAG to 0...COP table index
13=TLITFIX Make a Lliteral relative to a certain base(for I/0 use)
14SYSTOP Signals change in code segments
15=" Unused
16= Unused
17=TMENVALUE For FIXUP...initializes data segment value in
CODEFILE v
18=TCARDADR Data address to printout with card (created in DATSYN)
19=TE0B End~of-block marker: for unblocking
20=TEOF End-of-fitle marker: for unmblocking
23=TOOLLAR DOLLAR card
24=TERROR Error or uarning message
25=TCARD Card marker, i.e.» source card encountered
26=TCONMLITFIX Make a literal relative to a certain base{for 170 use)
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BISCELLANEQUS

Note:

URS = Field for any use.
a« = Type not present in this pass.
== = Type peraanently dropped in previous passe

USAGE
000=RESERVED
00L=CHP
010=DISPLAY
011=MIXED
100=ASCII
101=INDEX
110=UNDEF INED
111=CNP-3

DATA NAME FLAGS (DNFLAGS) (10)

- D D . D AR D D WD G D D G P WD W R G PGP EDER WD DU W WD U WD R AP TR WD WD P P R D P T P WD D D DGR D AR P R WD W R W W -

REFERENCE LABEL SORT GROUP NOT A COND FILLER MONIVORED FILE

COUNT RECORD FILE FLAG CORR NAME NAME
' OPERAND  NAME OPND
2) (1) ) 1) 1) 1) 1) 1) 1)

A D DD AR WD WP D W) G D WD D AR WD WD R AR SRR DR GRS R WD G G5 W D AR R R D G D R R D AR R G D ARG R ED G RS AR GBS GD R R DD WD R S .

REFERENCE COUNT(to minimize number of COP entries):
02NO REFERENCES '
130NE REFERENCE
2:THO OR MORE REFERENCES

LABEL FLAGS (6)

THIS SECT MONITORED OBJECT OF AT PERFORMED EXPLICIT 4&49FLAG

CONTAINS LEAST ONE TERMINAL 60 YO

ALTERED ALTER PARAGRAPH PAR

GO TO PAR

(1)= ) 1) 1) (1) (1)

« On in section and all its paragraphs.
49FLAG21=PRICGRITY GTR 49
Explicit GO TO PAR flag is set in QUALIFICATION RESOLUTION (I1I)

URS IN LITERAL TOKENS (&)

FORMAY ALL SIGNED BINARY
1) 1) 1)

FORMAT:0=881IT» 1=4BI7 SBINARY31=LIT IS 24BIT BINARY
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BASIC COP (53)

ADDRESS LENGTH C(LOGICAL SIZE) 1SUB FLAGE DATA TYPE ASCII FLAG

31) 18) - 1) 1 (2) )
MULTI-
ENTRY

DATA TYPE

-00=UNSIGNED 4 BIT
01=UNSIGNED 8 BIT
10=SIGNED 4 8BIY

“-11=SIGNED 8 BIV

COP FACTORS (80)

D P D ED AP D AR R GR AR WD D D EDOUD R AR AN WD G D D D A AR WD D W D WD D AR A WD WD WD WD WD CD WP U G AR GD YD WD D A G G D

#SUBS FACTOR1 FACTOR2 FACTYOR3I SUBSCRIPT BOUNDS
2) (18) (18) 18) (24)

R D P WD D U D WD T TR TR R D P TR D W AD GBI AR AP D IS WD AN WD WD N W W R DR W N A WD D W A W W A W

FPB INFO €80)

bad B K B B K B L 2 A L L K T B L L & B L X L X X T T o L L XL T L L R ¥ L ¥ ¥ 2 & X ¥ ¥ E L T ¥ L T T T F B B ¥ L E X L P & ¥ % X ¥ ¥ J

UNUSED FPB - FILE FILE FILE FILE FILE FP8 FILE #MAX
INDEX ORG. LABEL HARDWARE ACCESS LIMITS NUMBER REC LEN
TYPE FLAG
(26) %) 2) %) @) %) 1) 9) 18)

PCINFO (74)

Al R L K B L X L L L A L L L L T L K X L Y X T L T ¥ U ¥ ¥ T % % J - -

MASK ADR MAPSZ (CORE SZ) SCALE SIGN CLASS 82 cep

C24) 18) (F) (3) (3) (1) )
SIGN CLASS |

0=y 0=NUMERIC INTEGER

1=5 © 1=NUMERIC REAL

2=J 2=NE

3=K 3=AN

4=€ 4=AB

5=AE

HON INFO (30)

R GD ED W AR AN WA WD AN U WD DT R D D WD R D R D D AR D D G W S WD D

MONITOR SYMBOL ADR. MON SYM LGTH
(24&) 6)
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ALLEILE: FROM INITIAL PARSING (1)

00=TINTGR (29 ¢ (LENGTH=8))
TYPE COLUMN SCALE BYTE LENGTH EBCDIC LITERAL
) (7 8) 8) (255 MAX)
01=TREAL -~ SEE 00=TINTGR
02=TNNLET SEE 00=TINTGR
03=TXON 3
TYPE COLUMN
6) (7)
04=TXSECN " e X SECTIONS ARE NARKED AS SUCH ON DNFILE 8uUT
) X AS TXPAR ON ALLFILE
05=TXPAR SEE 03=TXDN
06=TFIXUP s
07=THORD SEE 03=TXDN
08=TUMON SEE 03=TXDN
09=TCSPL SEE 03=TXDN
10=TCSPR SEE 03=TXDN
11=TQUAL. s
12=TLABL ' SEE 03=TXDN
13=TALTER . SEE 03=TXDN
14=TPERF SEE 03=TXDN
15=TPTHRU SEE 03=TXON
16=TLMON SEE 03=TXDN
17=TL QUAL Py
18=TRESHD €29)
TYPE COLUMN KEY CIN HEX)
) ) €16)
19=TE08 6)
TYPE
€6)
20=TEOF SEE 19=TEOS
21=T00T7 SEE 03=TXDN
22=1PC : SEE 03=TXDN
23=TOOLAR €36)
TYPE FLAGS
6) €30)
24=TERROR 24)

TYPE COLUMN WARN ERROR#
(6) ) 1) 10)
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25=TCARD
26=TPROCESSED
27=TROF NS
28=TLABELREC
29=TCSPS
30=TSTATESTOP
31=TINDEX
32=TSUBS
33a7800STOP
34=TARITHOP
35=TINDSECT

4=6

COMPANY CONFIDENTIAL
COB0L COMPILER LOGIC
P.S. 2212 5397 (C)

SEE 19=TE08
%
SEE 03=VXDN
SEE 03=TXON
T
'
s
e
e
-
e




US=TXPAR SEE O04=TXSECN
L 06=TF IXUP 25)

&=7
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DNEILE: ERQOM INIXIAL PARSING (1)
00=TEDC €6)
TYPE
€6)
01=T00C SEE 00=TEDC
02=TPDC SEE 00=TEOC
03=TXDN (58¢(LENGTH=8))
TYPE LEVEL ONFLAGS ODNOCUR STACKHEADF SYMBOL LENGTH SYMBOLS
€6) (16)  €10) (14) §Q) (5) (30 MAX)
NOTE : LEVEL=2 CHARACTERS
04=TXSECN . (544 (LENGTH=8)) |
TYPE 49 SEGE CURRENT LABEL STACKHEAD® SYMBOL LENGTH SYMBOLS
FLAG SECTION OCUR
OCUR |
6) (1) (7)) (14) (1s) €5) €30 MAX)

SEGE IS SET B8Y THIS PASS..SYNBOL SCRAMBLE DONE BY THIS PASS

TYPE OCUR FIXUP CODE

6) (14) (S5)

MARK SUCH THINGS AS:
A. NOT CORRESPONDING OPERAND.
Be GO TO PAR.

07=TuORD (18+(LENGTH=8))
TYPE STACKHEAD# SYMBOL LENGTH SYMBOLS
€6) 7) 3) (30 MAX)
G8=THMON ‘ SEE O7=THOROD
09=TCSPL SEE 07=THWORD
10=TCSPR : SEE O7=TWORD
11=TQUAL SEE 07=THORD
12=TLASBL SEE 07=TuORD
13=TALTER SEE Q7=THORD
14=TPERF ’ SEE 07=TWORD
15=TPTHRU SEE O7=TWORD
16=TLNON SEE 07=TWORD
17=TLQUAL SEE 07=TWORD

18=TRESHD -
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19=TEQB €6)

TYPE

€6)
20=TEQF SEE 19=TEOSB
21=TDOTY an
22=TPC C(32+CLENGTH28))

- D D AR D W AR R A U R W AR AR D UR G D R R A AR D DD S G A G GD TR AD W WD B AD WD R D WP Al GD 4D GD OB OB W 4B W

TYPE PC OCUR STACKHEADZ SYMBOL LENGTH SYMBOLS

(6) (14) (7) {5) €32 MAX)

A blank is included at the end of the PICTURE to provide a convenient
delimiter for PICTURE PROCESSOR and to keep PICTUREs unique fros labe
namaes in dictionary processing pass.

23=TOOL AR €36)

TYPE FLAGS

6) €30)
24=TERROR e
25=TCARD L 2
26=TPROCESSED : &
27=TRDF NS - SEE 07=THORO
28=TLABELREC SEE 07=THORD
29=TCSPS SEE 00=TEODC
30=TSTAYESTOP L i
31=TINDEX ) L 3
32=TS5U8S an
33=T800STOP .
34=TARITHOP *n

35=TINDSECT ae
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ONEILE: EGOM DICTIONARY PROCESSING SIID
00=TEDC (6)
TYPE
(6)
91=700C SEE 00=TEDC
02=TPODC SEE 00=TEODC
03=TXDN ‘ (46)

TYPE LEVEL ONFLAGS SAMENAME OCUR
(6) (16) €10) (14)

FILLER: FILLER FLAG=1

" WORKING-=STORAGE SECTION: ENTRY=0

04=TXSECN 42)
TYPE 4A9FLAG SEG# SECTION OCUR SAMENAME OCUR
(6) (1 7) (14) (14)

05=TXPAR SEE 04=TXSECN

06=TF IXUP 25)

TYPE OCUR FIXUP CODE
6) €14) (5)

O7=THORD 20)

TYPE UNRESOLVED OCUR

(6) (1%)
08=TUMON SEE O7=TNORD
09=TCSPL SEE O07=THORD
10=TCSPR SEE 07=THORD
11=TQUAL SEE 07=THWORD
12=TLABL SEE 07=TWORD
13=TALTER SEE O07=THORD
14=TPERF SEE 07=THORD
15=TPTHRU SEE 07=THWORD
16=TLMON SEE O7=THORD
17=TLQUAL SEE 07=THORD
18=TRESWD Lad
19=TEOB SEE 00=TEODC
20=TEOF SEE 00=TEDC
21=T007 bl
22=TPC (25+(LENGTH=8))

TYPE OCUR LENGTH SYMBOLS

€6) (14) «(5) (31 MAX)

Pictures have been looked up and now OCUR = unique picture. Symbols
are retained for convenience for picture processing passe.
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23=TDOLAR 36)

TYPE FLAGS

6) (€30)
2A=TERROR e
29=TCARD *a
26=TPROCESSED (26)

TYPE #BIFS

6)  (€20)

At beginning of each buffer ~ used to indicate how much data was
previously processed in this iterative pass (which allows the
dictionary to aoverflow) - this type is dropped in the next pass.

27=TRDF NS . SEE O7T=TWORD
28=TLABELREC SEE 07=TWORD
29=TCSPS SEE 00=TEDC
30=TSTATESTOP ..
31=TINDEX a
32=TSUBS ae
33=7800STOP ae

| 34=TARI THOP .

A 35=TINDSECT "
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DNEILE: EROM QUALIFICATION RESOLUTION CIII)
00=YEDC DROPPED
01=T0DC (6)
TYPE
{6)
02=TPDC DROPPED
03=TXDN (60)

TYPE LEVEL DNFLAGS SAMENAME OCUR SCOPE
(6) (16) (10) 14) (16)

DNFLAGS REF.CNT has been updated.

04=TXSECN (33)
TYPE LABEL FLAGS SEGE SAMENAME OCUR
6) €$) 7))  (14)

 05=TXPAR " SEE 0A=TSECN

06=TF IXUP DROPPED

67=THORD (30)

- TYPE RESOLVED OCUR DNFLAGS
€6) (14) E €10)

DNFLAGS needed for actions like special processing of condition names

08=THNON SEE 07=TWORD

09=TCSPL SEE 07=TWORD

10=TCSPR SEE O7=TWORB

11=TOUAL DROPPED

12=TLABL A7)
TYPE ULABEL FLAGS SEG# SECTION OCUR RESOLVED OCUR
6)  (6) @) ae (14)

13=TALTER (55)

TYPE LABEL FLAGS SEG# SECTION OCUR RESOLVED OCUR (OBJECT TINME
ALTER INDEX

6) (6) (7) (14) (14) (8)+
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14=TPERF 535)

LA L L 2 L ¥ T ¥ J DG DD D D D DD W R R AR A GPED GD SR A AR ER D R D WE D OB OGP U R G O U @D Y W @ R WS AP R WD AP R AR W e W

TYPE LABEL FLAGS SEG# SECTION GCUR RESOLVED OGCUR TERM PAR #
(6) (6) o @) (14) 14) €8)

.‘.------.-‘---------‘-----‘-‘--------------‘----------------------

TERM PARE® CANNOT BE THE OCUR BECAUSE OF 8 BIT LINIY

15=TPTHRU SEE 14=YPERF
16=TL MON SEE 12=TLABL
17=TLQUAL DROPPED
18=TRESWD . LA
19=TE0B SEE 0t1=TODOC
20=TEOF SEE 01=TD0OC
21=T007 e
22=TPC - €(25¢(LENGTH=8))
TYPE OCUR LENGTH SYNBOLS
6) (14) (5) (31 HAX)
23=TDOLAR OROPPED
24=TERRQOR ar)

TYPE HARN ERROR#
(6) 1) (10)

25=TCARD .e

26=TPRUCESSEQ DROPPED

2T=TRDF NS (58)
TYPE RESOLVED OCUR DNFLAGS SAMENAME OCUR SCOPE
6) (14) 10) (1%) (1%)

28=TLABELREC SEE O7=TMORD

29=TCSPS SEE 01=T0DC

30=TSTATESTOP bl

31=TINDEX e

32=T5U8S L]

33=7800S70P %

34=TARITHOP hd

35=TINDSECY e
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ECINEQ: EROM MERGE CIV)

93)

MASK MAPSZ LENGTH SCALE SIGN CULASS 87 CP ERROR
ADDR (CORE SZ) (LOGICAL S2) FLAG
(24) (18) (18) (F) 3) 3) (1) (1) (1)

HAPSZ=CORE SIZE..LOGICAL SIZE= # units to accept from source..
If ERRORFLAG=1 then MASK ADR. = errorf and SCALE = card column..

MASK is in constant pool..LENGTH later becomes part of basic COP..

Other info later becomes PCINFO portion of elementary token.

SIGN

0=US UNSIGNED (& OR 8 BIT)

1=5S HIGH ORDER CIGIT (& OR 8 BITVT)

2=3S HIGH ORDER DIGIT OF LAST UNIT (& OR 8 BIT)
3=KS HIGH ORDER CHAR (8 BIT)

4=ES *»-»CR»DB (8 BIT)

CLASS

O=INVEGER (4 OR 8 8IT) PC 999
1=REAL (& OR 8 BIT) PC 999Y99 (NUMERIC SCALED)

2=NE (8 BIT) PC 33,338 OR 999.99+
3=AN - (8 8BIT) ' PC XX9A

4=AB (8 817) PC AAA or ABA

S=AE 8 B8IT) PC XXBAA
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ALLONE JLE: EROM MERGE CIV)
00=TINTGR (33¢(LENGTH*8))

TYPE COLUNN URS SCALE BYTE LENGTH EBCDIC LITERAL
) &) 8) (&) (255 MAX)
01=TREAL SEE 00=TVINTGR
02=TNNLIT SEE 00=TINTGR
03=TXON 67)
TYPE COLUMN LEVEL ONFLAGS SAMENAME OCUR SCOPE
6) (1) €16)  (10) (14) (14)

LR L L L L R R R L L A L T L L L L 1 R L L 4 R & L 2 L L L 1 L B A & 2 R B L L L K R 2 L X X J R J

04 -TXSECN 44)
ATYPE” COLUNMN URS LABEL FLAGS SEG# SANMENAME OCUR
(6) r) &) (6) (7) (14)

If MONITOR FLAG=1 then follows a non-numeric Lliteral token.

05=TXPAR SEE 04=TXSECN

Q6=TFIXUP -

07=THORD (rt)
TYPE COLUMN URS DNOCUR DNFLAGS MONITOR SYMBOL ADR. MON SYM LGTH
6) ) ©C&4) (18) (10) (2%) 6)

08=TUNON DROPPED

09=TCSPL SEE 07=THWORD

 10=TCSPR- SEE O7=TWORD

11=TQUAL -

12=TLABL €58)
TYPE COLUMN URS LABEL FLAGS SEGF SECT OCUR LABEL OCUR
6) (7 4) €6) a7y (e (14)

D DGR WD AR A AR G AR G RN ERGD A G R A D ED WD G WD NS D R G W WD W W D WD W GRS WD G NS R AR S A 4D D AR G G G WD A AR Wb WR R AR W AR e

URS:
DUNMMY TLASBL CREATED FOR UNUSED
A GO T0O.
1) 3)

L L L XL XL R L 2 L T 1 X L X L T 2 ¥ X % T % 1

13=TALTER (66)
TYPE COLUMN URS LABEL FLAGS SEG# SECT OCUR LABEL OCUR ALTER IN.
6) 1) %) (6) 7) (14) (1%) e)

- WD NG W A UD WS D WD ES AR GRS AR WD TGN W AP D A WD WD G U S W WD D W WD NS D WD G R D W DGR A WD W G G W A R S NE G NS A W D G G D W R W G A D WS W ¢

L4=TPERF - (66)
TYPE COLUMN URS LABEL FLAGS SEG# SECT OCUR LABEL OCUR TERM PAR;
(6) r) 4) (6) 7) 18) 14) 8)



4~15

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP COBOL COMPILER LOGIC
SANTA BARBARA PLANT P.S. 2212 5397 (C)
15=TPTHRU SEE 14=TPERF
16=TLMON DROPPED
17=TLQUAL -
18=TRESHD €29)

TYPE  COLUMN KEY CIN HEX)
6) (1) €(16)
19=TEQB (6)
TYPE
6)
20=TEOF SEE 19=TEO0B
21=TDOT : (13)
TYPE . COLUMN
6) (7)
22=1TPC | . ©@2n
TYPE COLUMN PC OCUR
) M (14)
23=TDOLAR €36)
TYPE FLAGS
) (30)
24=TERROR ©24)
TYPE COLUMN WARN ERRORS
6) €(7) 1) €10)
25=TCARD SEE 19=TEQB
26=TPROCESSED -
27=TRDFNS 69)
TYPE COLUMN URS RESOLVED OCUR ODNFLAGS SNAM OCUR SCOPE
6) ) (4) (14) €10) €14) (14)

28=TLABELREC SEE 07=THORD

29 TCSPS DROPPED

30=TSTATESTOP b

31=TINDEX *e

32=T5U8S *e

33=71800STOP “e

 34=TARITHOP ae
35=TINDSECT This token put on SEGFILE at specific location

awaiting PROSYN processing...See SEGFILE LAYOUT.
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|  QNINEQ: SINIERNAL EILE) DAJA DIVISION €¥)

(96)

LEVEL JUST BHZ OCCURS COPX PC LGYH ADR. USAGE #SU8S
VALUE fFLG

7) 1) (1) (18) €12) (1) (18) (33) «(3) 2)

LA L K L L X K X L L X X R L L X E E L L B L L X L L ¥ L F T L % L X K L % L L X ¥ L ¥ L 2 ¥ F T L X E L E T 2 E X X X J

IF PC.FLG THEN LGTH=PCINFO INDEX.
IF LEVEL=50 THEN LGTH=MON OCUR.
IF #SUBS NEQ 0 THEN SUBSCRIPTED &t #SUBS=1,2,0R 3.

USAGE

0=UNDEF INED
1=CHP
2=DISPLAY
32MIXED
&4=ASCII
5= NDEX
=UNDEF INED
7=CNP-3

ASCII FLAG

- W - - . . -

- 0=EBCOIC
1=ASCII
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IF ENTRY=0 THEN ENTRY=WORKING STORAGE ELSE ENTRY=FOD:
(96)
LEV SO FD UN- FILE FPB 01 FILE FILE FILE FILE FPB MAX
USED G©RG. INDEX OCUR LABEL HDWR ACCESS LIMITS NUM REC
TYPE FLAG ’
7) (1) (1) (19) (2) 9) (14) (&%) ) %) 1) (9) «(18)

- D D S G W R T DG TP WD AR GBS D WD WP I D WD D WD D U G DA U WP D A WD A G D N D WS TR R DGR TR WA W A WS A A D WS D IR G WD A A AW W W

FILE ACCESS

SEQUENT IAL

RANDGH

UNDEF INED
DYNANMIC

WNm-O
I I ]

FILE ORGANIZATION

D G G AR W DR D R AR WD WD W WD W

SEQUENTIAL
INDEXED

UNDEF INED
UNDEFINED

NN O
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ALLONEXLE: ERQM EXPLODE (¥I)

00=TINTGR C(33+(LENGTH=8))

LA L R X L X L R L 2 L L F & L R LT L R X L X L X T 2 L X o 1 X ¥ L L X B YT X E K L L T L ¥ L L ¥ L 2 X L T X J

TYPE COLUNN URS SCALE BYTE LENGTH EBCDIC LITERAL

6) ) (4) «(8) 8) (255 MAX)
01=TREAL ' SEE 00=TINTGR
02=TNNLIT SEE 00=TINTGR
03=TFILEREC 281)

L L X L X L KX L X T X L X 1 K 3 T K T L L K R L X L L L 1 X X L X T T J ‘-“-"‘----Q‘-----‘---‘-"--~Q----’

TYPE COL URS COPX BASIC FPB PC ON JUST BKZ NMON USAGE |
cae INFO INFO FLAGS INFO
6) (7) (€4&) («12) (53) (80) «(74) (10) (1) 1) «C30) (3)

04=TXSECN (44%)

GRS WD N DD R T A WS DR A AR A WD AN R W P G R D D AR S T A AR AP WD G5 R AP ED WP A D WD AR B WA WS

TYPE COLUMN URS LABEL FLAGS SEG# SAMENANME OCUR

%) N ) (6) 7y s
05=TXPAR SEE 04=TXSECN

06=TF IXUP --

07=THORD €281)

TYPE COL URS COPX BASIC caP PC ON JUST BNWZ MON USAGE |
' COoP FACTS INFO FLAGS INFO
6) ' (7)) (4) (12) (53) 80) (74&4) (10) (1) 1) (30) 3

08=TUMON -

09=TCSPL SEE 07=THORD |
10=TCSPR SEE 07=THORD

11=TQUAL - |
12=TLASL 58)

R D D D W D AR TR D I G D D GO A YD AR NS A A AP U T A D AR G WS A WD DD WD U G DA 4 B S W W W

TYPE COLUNN URS LABEL FLAGS SEG# SECTION LABEL
: OCUR OCUR
6) ) &) «6) ) (14) (14)

A D R R B D WD UB AR G WD AN G WD D WS WD R AR W DD B AR G UR G G D WD WP A GRS WD D G5 U G D AW A A OB W WG AW W A e

13=TALTER €66)

P WD AP D WD WD W TR G A AR A AR A WS WS A D W D WD AN AR D WD AR G T RGN D TR N NS G W WS A G D WP D D WD N D AR W AR G AR G D R S AR WGBS W ) D @ W W e

TYPE COLUMN URS LABEL FLAGS SEG# SECTION LABEL ALTER TASBLE

OCuUR OCUR INDEX
€6) (1) (4) (6) ) (1%) (14) 8)

14=TPERF 66)
TYPE COLUNMN URS LABEL FLAGS SEG# SECTION ULABEL TERM PARS#

OCUR OCUR
(6) (7) (4) (6) - 7) (14) (14) 8)

LA L R R R R L R R R R L Ll L L R R L A L R L A R B B D L L L L L L L L T L L L 1 2 2 2 X T L B R L 2 L X T X 3

1S5=TPTHRU SEE 14=TPERF
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16=TLMON -
17=TL QUAL --
18=TRESHD 29)

TYPE COLUMN KEY CIN HEX)

€6) (1) €16)
19=TE0B

TYPE -

€6)
20=TEOF SEE 19=TE0S
21=TD0Y | 3)

TYPE COLUMN

6) 7y
22=TPC ' DROPPED
23=TDOLAR (36)

TYPE FLAGS

6) €30)
24=TERROR 28)

TYPE  COLUNN WARN ERROR®

€6) (T (1) (10)
25=TCARD  SEE 19=TE0B
26=TPROCESSED -
27=TROFNS .-
28=TLABELREC -
29=TCSPS -
30=TSTATESTOP .
31=TINDEX SEE O7=TMORD C(IMPLICIT LEVEL 50)
32=IsSus P
33=T800STOP t 1
34=TARITHOP -



4-20

BURROUGHS CORPORATION COMPANY CONFIOENTIAL
COMPUTER SYSTENS GRQOUP C080L CONPILER LOGIC
SANTA BARBARA PLANT P.Se 2212 5397 (C)

ALLDNEILE: €804 PROCEQURE DINISION SYNTAX CHECK C¥II)

00=TINTGR €26+ CCLENGTH2SIGNED)=(4 OR 8)))
TYPE URS SCALE LENGTH LITERAL
(6) 4) («8) 8) (255 MAX)
01=TREAL SEE 00=TINTGR
-Q2=TNNLIT SEE 00=TINTGR
03=TFILEREC ©2r1)
TYPE URS COPX BASIC FPB PCINFO DNFLAGS JUST B8NWZ MON
coe INFO INFO
6) 4) («12) (53) (80) (74) €10) 1) 1y 30
04=TXSECN . €23)

A L L B L L L L L L L L L L R L 1L L 2 X L 2 L 1 L J

TYPE URS LABEL FLAGS SEG#

(6) (4) (6) (7)

Label OCUR need not be in token since it can be computed froa

a sequential explicit label counter. The alter table index can also
be cououted to give to the code generator.

(:> 05=TXPAR SEE OA=TXSECN
' 06=TF IXUP . -
07=THGRD - €271)
TYPE URS COPX BASIC cCoP PCINFO DNFLAGS JUST BWZI MON
coe FACTYORS INFO
(6) €4) (12) (53) 80) (74) (10) (1) «1) 30)

‘Note: For OAYEs TIMEs TODAYS-DATEs etcs a TWORD is created (internal
to PROSYN) with SUBF=0, 2SUBS NEQ 0O» and FACTORL telts which:
1=DATE» 2=TIME» 3=TODAYS~DATEs &=TODAYS=NAME

07=TNORD (Cont.)
URS

INDEXED.ON COP RELATIVE INDICATOR 1INOEX
1) 2) i 1)
IMDEXED.DN =This is an indexed DATANAME (DN INDEXED BYee.)
COP relative indicator:
Set internal to CODE/GENERATOR
O0=USE SEG# & OISP in basic COP
1=DISP is relative to reusable TRASH BASE DISP
INDEX = 77 C USAGE INDEX.

C 08=TUMON -
09=TCSPL --
10=TCSPR -
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11=TQUAL -

12=TLASBL 51)

TYPE URS LABEL FLAGS SEGF# SECTION OCUR LABEL OCUR

6) (4) «(6) (o8] (14) (14)

Search routine in PROSYN uses low order bit of URS to tell condition
routine in CODEGEN to use NEXT SENTENCE OCUR (NS.OCURY. NS.OCUR is set
by sgarch routine in CODEGEN.

132TALTER 59)
TYPE URS LABEL FLAGS SEG# SECTION OCUR LABEL OCUR ALTER INDEX
(6) (4) (€6) (7)  (14) (14) (8)
14=TPERF €59)
TYPE URS LABEL FLAGS SEGF SECTION OCUR LABEL OCUR TERM PARS
6) (&) (6) (7) (14) (14) (8)
15=TPTHRU OROPPED (ALL PERFORMS= 14=TPERF)
16=TLMON -
17=TLQUAL -
18=TRESKD €30)

TYPE URS KEY
(6) (8) «(16)

A W D WS D IR A A GO WD YR D GG A

If KEY=ALPHABETIC or NUMERIC then

URS
NOT CLASS UNUSED
1) 7)
If KEY=RELATIONAL.OP (LSS,LEQ,NEQ,EQL,GEQ,GTR) then
URS
UNUSED IMPLIED SUBJECT
) (1) |
19=TEOS 6)
TYPE
€6)
20=TEOF SEE 19=TEOB
21=TDOT OROPPED (Changed to RESERVED)
22=1PC --
23=TDOLAR €36)
TYPE FLAGS

(6) (302

L D L L T 2 L L X Y L J
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24=TERROR 24)
TYPE  COLUMN WARN ERRORE
) (7 (1) €10)
25=TCARD | SEE 19=TE0B
26=TPROCESSED --
27=TRDFNS -
28=TLABELREC -
29=TCSPS DROPPED
30=TSTATESTOP SEE 19=TE0B

General use is to delimit a statement for CODEGEN because the
CODEGEN control routine atways does a get for a reserved word

(unless INHIBIT.GET.OP is set). An example of use of TSTATESTQP:

the MOVE verd eay have sultiple receiving fields and must keep
scanning in PROSYN until it gets a non-receiving field token.
Putting out the TYSTATESTOP makes scanning in CODEGEN easier.
also used in PROSYN by SORT» ACCEPT/DISPLAY», DUMP» SET» STOP RUN»
and

Oata Management.

31=TINDEX " SEE 07=THORD X IMPLICIT LEVEL 50
32=7sus - AT3) :

TYPE  URS COPX BASIC COP

b) (4) (12) (53)

33=7800STOP SEE 19=TE08
34=TARITHOP 19) |
TYPE URS OPERATOR OPERATOR ROUND SIZE  MULTIPLE RECEIVING
r CLASS ERROR  FIELDS
€6)  (4) (&) ) () ) W
IF DIV3 THEN:
URS
REMAINDER ROUNDED REMAINDER UNUSED
() () 2)
IF STORE THEN
URS
UNUSED EMIT.BCFC1) FOR =« OR / IN COMPUTE
%1 ()
OPERATOR:

0=ADD»1=5UB»2=:NUL»3=DIVo bk=EXP»5=M0D»6=STORE, 7=STOREMOD»
8=DELETE~TCP-OF~STACK,9=CHANGE~-SIGN

OPERATOR CLASS:S
EG: ADDO,ADD1»ADD2,AD03
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SUBO »SUBL,SUB2,SUB3
DIVL,DIV2,DIV3,
MUL1,NUL2
35=TINDSECT (33)
TYPE TXPAR ALTER INDEX TLABL OCUR TLABL SEG
6)  (8) a2) )
362TMINTMUM |

L L L L L L LY L L XL L X T L R 1 L T 2 2 L T E L K L L X 2 L X T 2 1 T J

TYPE URS MINIMUM SCALE,TNINIHUH LEFT PART
(%) &) (8) 8)

Used by CODEGEN to establish minimum scale & left part for
intermediate results
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' LABELIABLE: FROM CODEGEN SYIXI).

(83 BIT ENTRY...17 PER DISK SEGMENT)
TYPE=3 (LINK)

TYPE UNUSED LABEL.OCUR
2) (64) «7)

D R B AR R AR YD G AR D AN DGR D G AR WD N WD WS G A D

TYPE=0-152 €0=PLAIN ADR,1=AND ADR,»2=THEN ADR)
TYPE UNUSED SEGS COOE #BADDRS #LENBS #DISPS #DADDRS
2) 13) ) €22) «13) 13) (13) (13)

VI N W R AR D WD D GD R AR AR AR A D AR T D SR GD WE GR R D D R D P ED WD D W D TR D GID WS S D WD W A D WD ARUD WD G D 4B WP AP G WP D U AR W R S

‘Note: SDISPS is count of DISPs that also have a SEG as part of the
address. Z#DADDRs have DISP but no SEG.
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SEGEJLE: EROM ALL PRIQR EHASES

Note: NMERGE» DATSYNs and CODEGEN each have a discrete area for
their tokens. 18 = TCARDADR is emitted only by DATSYN.
Most uwere designed for use by CODEGEN.

I R R Y PN AR RN NN L RENER LRNENELERENENNNEHRZHXERNX XX XXNERNNENYXXNXRENRERXEREENXRENEZIENSESEN]

SEGF ILE HEADER (DISK SEGMENT Qeee2 DISK SEGMENTS)
See compiler Llisting for contents.
PSEUVUDGC CgO0E DICTIONARY (11 DISK SEGMENTYS)
(1446 BIT ENTRY..o10 PER DISK SEGMENT)
Used to collect code together as user specified.
LINK LINK UNUSED CODE #BADDRS #LENBS #DISPS #DADDRS
HEAD TAIL
20) (200 (30) 22) (13) (13) 13) (13)

X R RS RN AR R R ENEYREREREYE X XL RNEXERNRZE R ENIERRERENNNRNE NN INRFR N NNENNENERN NI

TINDSECT ENTRY TABLE (1 DISK SEGMENT)
€10 BIT ENTRY...100 ENTRIES)

Nuaber of entries for this code segment.

X XX B X X N N XL REREEENLERERELERNEZSEHNEJLEREXENHEZ-EH:EH-EN:SE}RIENZ:ZELERXXEEX X NEXENERE R NELENXERJE N

T Ifﬂ DSECTY TOKENS €100 DISK SEGMENTS)
CZ7 BIT ENTRY<eo53 PER DISK SEGMENT)
TXPAR ALTER INDEX ILABL OCUR TLABL SEG?#
8) 12) 7)
Note thai this setup liwits each user®s independent code segment
- to 53 alterable GOTQ paragraphs

LA X R E R RN E LA N ERE XL E RN EESNELEYZIEEEIEEERE L E X ELENRNEREERENREERNEELNERERELNXNESREXRN X

PATH DICTIONARY (DATA MANAGEMENT--12 disk segments)

MERGE T OKENS

See documentation on TOKENS
DATSYN TOKENS

See documentation on TOKENS

XX R R YRS EERNRRP PR R RPN RY R R SRR ARSI RR R RN REE RN R R AR R AN R EL KA X R NN J

DMDICTTABLE
€47 BIT ENTRYeeoo30 PER DISK SEGMENT)
SEG DISP LENGTH ALLOCATE.OISK.ON.CODEFILE
€7y ¢€21) <¢18) 1)
SEG=Data Dictionary Index
LENGTH=Byte length
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e Initiatize: 1=HORKING STORAGEs, FILE LABELS» etc.

0=0ther (FD 01 RECORDS, etc.)
Last DNDICTTABLE entry is terminator set to atl 0 bitse.

COP TABLE

(55 BIT ENTRY...26 PER DISK SEGMENT)

8ASIC COP (TYPE=0)

"TYPE SEG DISP LENGTH ISUBFI DTYPE ASCII
(2) ) (28) 18) 1C1) § (2) (1)

" NOTE:2In final COP TABLE:

IF 1 5UB THEN 1 EXTRA COP TABLE ENTRY...

IF SUBF=1 THEK FOGLLOWED BY

SUBSCRIPY ENTRY (TYPE=1)

IF 2 OR 3 SUBS TMEN 2 EXTRA COP TABLE ENTRIES.
TYPE #SUBS UNUSED 8OUND FACTI UNUSED
2) () 1) €24)  (24) (2)

AND IF #SUBS>0 THEN FOLLONED BY

SUBSCRIPT ENTRY #2 (TYPE=2)

TYPE UNUSED FACT2 FACT3 UNUSED
2) 3)  (24)  (24) (2)

C S S

LA XL A A X AN A2 A L KN E XN REE AN REEERXEERENE LERERERYXENRHREZXENRREZXNRXERH EZEXERNEI®RZE®RR XXX NXN]

F P B (2 DISK SEGMENTS) '
One entry per file declared in the progran.
FPB C(AS MCP EXPECTYS IT) OTHER FILE INFO: *FPB.TRAILER"™
(1t SEG) (1 SEG)

LA A E R X X X R E AR AL L EBEEAEEIELI N EEAYEEEEENREREIER IR R R R R R R R R YRR R R R R L W X I

ALTER TABLE
(21 BIT ENTRY...68 PER ODISK SEGMENT)

TXPAR SEG TLASL OCUR
7 (14) '

LA L L L LR L Y L R L ¥ L X 1)

Note: Arbitrary Lliasit of 150 isposed by PARSE.
CODEGEN TOKENS ) )
See belowm.
00=TCOPX 29)
TYPE COPX SUBFLAG #SUBS SUBSED.DN SEG#
(6) 12) (1) 2) (1) (7)

% T T eSS
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01=TLIY C16¢(CLENGTHeSIGN)«(4 OR 8)))

D WS D D D AR G A G R WD WD G WD WD AR AR WD G W AR WD WD D -

TYPE LTYPE LGTH LSYMB
6) 2) 8) (255 MAX)

LTYPE

0=64 BIT UNSIGNED
1=8 BIT

2=4 BIT SIGNED
‘3=RESERVED

02=7TCO0P CINLINE) (64)

TYPE BASIC COP #S5UBS SUBBED.DN COP RELATIVE INDICATOR
%) (53) 2) 1) 2)

L D X 2 P L X L LY B P X 2 L L X L X L T 2 L 2 F L X T L T ¥ L R L T L E T L L T L X T L X X 1L 2 J

SUBBED.DN:
IF SUBF AND SUBBED.DON THEN SUBSCRIPTED DATANANE
IF SUBF AND NOT SUBBED.DN THEN INDEXED DATANAME

| 03=TDADOR (32)
TYPE' TOADDR RELATIVE INCICATOR DADOR
C 6)  €2) €24)
' TDADDR RELATIVE INDICATOR:
© 00=RESERVED |
01=DATA SEG 0 RELATIVE
‘ 10=RELATIVE TO TRASH

} 04=TOP (18

TYPE OP CODE
6) (12)

05=TBADOR €39)
TYPE LABEL.TABLE OCUR
6) (33) o

06=T8ITS CL4+LENGTH)
TYPE BIT LENGTH B8IT STRING
6) (€8) (255 MAX)

07=TSUBORINX 61)

TYPE BASIC COP COP.REL.INDICATOR
(6) (53) 2)

- D R R A SRR N D R N RN D G AR WD W ERUR 4B D ER R WD 6D AP R D G WA SR
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08=TSEGL INK (34)

- TYPE OISK AOR OF NEXT SECTION SEG#

TO BE PLACED IN THIS
PHYSICAL CODE SEG
6) €20) 8)

09=TFACTOR 24)
TYPE FACTOR
- €6) (18)

10=T80UND (30)
TYPE TAGBLE BOUND
6) (24)

---‘----‘.---‘-----

11= TALIEGINBEX (14)

TYPE ALTVER INDEX
6) (8)

DD G5 NP WD D AP WD R AR GB WS RGP OB WS WS AR e

. Note: Size of container for ALTER table is not known. This is a

pointer relative to ALTER table base(used by GOPAR operator).

12=TOPNDX. o SEE 00=TCOPX
13=TLITF1IX (28¢(LENGTH2 (4 OR 8)))
TYPE LTYPE LENGTH BIT.O0ISP TDADDR RELATIVE INDICATOR LITERAL
(6) (2) 8) 10) 2) (160 MAX)
Note: LENGTH does not include 8IT.DISP or TDADDR relative indicator.
BIT.DISP is bit location in the LIT to be fixed up. The length of
the area to be fixed up is assumed to be 24.
"Note: For 1/0 type verbs the ADR is changed in FIXUP to be BASE REG.
rel ative. V.62 include COP table & EDIT MASK.

14=T5T0P " SEE 19=TEOS8
Note: Tersinates a portion of code when CODEGEN encounters a rxsscs
uith SEGZ NEQ SEG# of last TXSECN.

15 23
16 1] :
17=TNEMVALYUE CT70%CLENGTH=(4 or 8)))
TYPE ASCII LTYPE LIV ALL RIGHT ONDICT DIGIT ODEST LSYMB
FLAG LENGTH FLAG JUST TABLE DISP SIZE
: INDEX
€6) (12 1) (8) 1) 1) (10) (24) (18) (160 MA)

L L B B T L L X L P 2 L D L L L R 3 L L L R L Y L T L L X B 2 L T T Y 2 2 X L L L B E ¥ L Y X P ¥ 2 L 2 £ X L 2 B L L X K L E X B T 2

Note: Maps "VALUE® clause onto codefile so #nitial values are loaded
at run tise.

DNDICTTABLE INDEX of 0 indicates DSEGO
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18=TCARDADR 51)
TYPE ONDICTTABLE INDEX OIGIT DISP COPX
6) (¢9) €24) 12)
Note: To give an address associated with a card to printed on the
reporte.
19=TEO8B €6)
TYPE
6)
'20=TEOF SEE 19=TEOS
23=TDOLAR €36)
TYPE FLAGS
€6) (30)
24=TERROR 24)
"TYPE COLUMN MWARN ERROR#
(6) C7) 1)  C10)
25=FCARD SEE 19=TEOB
26=TCOMMLITFIX C28+(LENGTH*(& OR 8)))

- D TP D P D W DD DD D WD DA RIS WD W TS WD WD D D W WD G WD T T S D T W WS G D TP T AP WD UGB G ED P GO TP AR D D D WD W W -

.TYPE LTYPE CLENGYTH FIX.CTYNUM TDADOR RELATIVE INDICATOR LITERAL
6) - (2) (8) 10) 2) (160 MAX)
Fields are analogous to those for TLITFIX except for FIX.CTNUM. The
Literat is assumed to be a comsunicate message in which CT.1 thru
CT.10 may need to be fixed up. Each bit of FIX-.CTNUM corresponds

to a CT. When the I-th bit of FIX.CTNUM is on, FIXUP will fix the
CT.I (the I-th CT).
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DISK ADR
5

|

2

CODEFILE: EROM EIXUP CIX)a

CONTENTS

PROGRAN PARAMETER BLOCK (PPB)

RUN STRUCTURE

OATA DICTIONARY

DATA (THE VARIABLE DSEGO.DISK.ADR POINTS TO HERE)
CODE DICYIONARY

€0DE

FILE PARAMETER BLOCK(S) (FPB)

PATH DICTIONARY (DATA MANAGEMENT)
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180EX

ADDING RECORDS TO THE FILE  2-41
ALLONFILE: FROM EXPLODE (YI) 4-18
ALLONFILE: FRON MERGE CIV)  &-14
ALLONFILE: FROW PROCEOURE DIVISION SYNTAX CHECK CVII) =20
ALLFILE AND ONFILE VOKENS  4-1
ALLFILES FROM INITIAL PARSING CI)  4=5
CLOSE STATEMENT  2-44
CODE GENERATOR (CODEGEN)  2-23
'CODEFILE: FROM FIXUP CIX). 4=30
CODEGEN  3~17
| OATA DIYISION SYNTAX CHECK CDATSYN)  2-15
| DATA MANAGEWENT  3-1
DATA=BASE DECLARATIONS  3-1
DATA-BASE SECTION PROCESSING 3-6
DATA-NAME QUALIFICATION RESOLUTION CONQUAL)  2-9
OATSYN  3-17 ' |
DEBUGGING CAPABILITIES 1-3
DELETE STATEMENT  2-44
DESIGN FEATURES  1-1
DICTIONARY PROCESSING 3-5
‘ DICTIONARY PROCESSING C(DICT) 2-6
ONFILE: FROM DICTIOMARY PROCESSING CII)  4-9
ONFILE: FROM INITIAL PARSING CII)  4-7
DNFELE: FROM QUALIFICATION RESOLUTION CIII)  &-11
DNINFO: CINTERNAL FILE) DATA DIVISION (¥) &-16
DYNAMIC NEWMORY  1-4
EXPLODE  2-19, 3-17
FILE STATUS VALUES 2~43
FILE~CONTROL ENTRY  2-42
FIXUP 225
GENERAL  2-38
GLOBAL.DOLLAR FORMAT  2-34
INDEXED FILE WODEL  2-52
INDEXED I-0 INPLENENTATION 2-38
INITIAL PARSING (PARSE) 2-1
INITIALIZING GOPAR YALUES OF AN INDEPENDENT SEGMENT  2-36
INTERMEDIATE FILE DESIGN  1-4
INTERMEOIATE FILE TOKENS  4-1
LABEL QUALIFICATION RESOLUTION CLQUAL)  2-11
LABELTABLES FROM CODEGEN C(VITI).  4-24
MERGE  2-12, 3-6
MISCELLANEQUS  4-3
MONIVOR STATEMENT  2-30
NEW CONTROL CARD OPTION 2-38
OPEN STATENENT  2-45
PARSE  3-2
| PATH DICTIONARY TABLE  3-20
| PATH TABLE AND ALGORITHN  3-21
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PCINFO: FROM MERGE CIV) 4-13

PHASES OF THE CONPILER = 2-1
PROCEDURE DIVISEION PROCESSING 3-9
PROCEDURE DIVISION SYNTAX CHECKING (PROSYN)
PROSYN PROCESSING 3-17
QUALIFICATION RESOLUTION 3=5

READ STATENMENT 2=46

RELATED DOCUMENTATION 1-2

REMRITE STATEMENT 2=47

ROUGH TABLE FORNAY 2-40

SANPLE DATA-BASE SECTION 3-18
SEARCHING THE TAG FILE 2=41

SEGFILE TOKENS  4&-2

SEGFILE: FROM ALL PRIOR PHASES  4-25
SOURCE LANGUAGE SELECTION 1-1

START STATEMENT 2+48

SUBSCRIPT AND INDEX OPTIMIZATION 2-33
TAG FILE FORMAT 2~38

TAG FILE NAME 2=40

USE OF DYNAMIC 2-35

USE STATENENT 2=50

WRITE STATEMENT  2-50

TX=?
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