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Burro'UAhs Corporation (I) 

COMPUTER SYSTEMS GROUP lHSOO/B1700COBOL COMPILER LOGIC 

2212 5397 

SAN;,. A BARBARA PLANT 
.. , 

PRODUCT SPEC IF ICATION 
REV ""'ISION 
LTR tSSUE OATe APJltFtOVED BY REVISIONS 

A 10/13/7E '~~ Original Issue 
'/' -

B 9/20/77 '~~~ Changes for the VI.I Release 

C 

Page 

2-23 

2-45 to 
2-57 

2-60 to 
2-72 
4-5 

4-22 

Change 

Updated TABLE 2.2: 
Changed FDI.LIST.HEAD from 295 BITS/ENTRY to 
359 BITS/ENTRY. 

Added new section, INDEXED 1-0 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. 
Addeq FILE ACCESS and ORGANIZATION irifo,rmation to 

DN!NFO chart. 

3/7 /78 (tv 4 CHANGES FOR 7.0 REL~ASE LEVEL 
11'1 "'-f.-

wECllVED 

MAR 14 1918 

3-1 Syntax for Data-Base Declaration added 
3-2 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." 

3-3 Added to: When DB is declared, the compiler: "If 
present, outputs OF followed by ••• " 

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

"THE INFO ..... TION COKTAINED IN THIS DOCUMENT '$ CONFIDENTIAL AND PROPRIETARY TO BURROUGHS 

COf'PORATION *"0 IS NOT TO H DISCLOSED TO ANYONE OUTSIDE of BU~ROUGHS CORPORATION WITHOUT tJ 
THE p~ _ITTEN RELE." F-ROM THE PATENT DIVISION OF BURROUGHS CORPORATION" ,-:l' 

S. P 1968 '-78 
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C 

SANTA BARBARA PLANT 

'RODUCT SPECIFICATION 
RaVlSlON 

.ISSUE DATE A" .. ROVED 8Y REVISIONS 

(Continued) 

3~6 Added last sentence to Data-Base Section Processing 
4-1 "created in EXPLODE" added to 03 TFILEREC 
4-4 BASIC COP(53) - SUB FLAG (1) shown as MULTI ENTRY 
4-22 CQDEGEN will always do a get for a reserved word 

"unless INHIBIT.GET.OP is set". 
4-23 "Used by computer" changed to "Used by CODEGEN" 

"THE INFORMATION CONTAIN£D IN THIS DOCUMENT I,S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT 

TH£ PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" 
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EXPLODE 
PROSYN PROCESSING ••••••••••••••••••••• 
CODEGEN 

SAMPLE DATA-BASE SECTION ••••••••••••••• 
PATH DICTIONAAY TASLE 

PATH TABLE AND Al.GORITH" •••••••••••••••• 
INTERMEDIATE fILE TOKENS 

ALLFtlE AND ONfllE TOKENS • • • • • • • • • • • • • • • • 
SEGflLE TOKENS 
MISCELLANEOUS ••••••••••••••••••••• 
ALLFILE: fROM INITIAL PARSING (I) 
OWllE: fROM unTIAl PARSING UI) • • • • • • • • • • • • 
ONf'I1.E: f~OM DICTIONARY PR,OCESSING (It) 
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The COBot Co.pile .. is a.uttipass co.piter which accepts ANSI -68 
COBOL with Burroughs extensions. Th. high t.vet of .ach language 
.odul. of USA Standa .. d COBOL. ..attle .. than COBOL subsets. was 
i.pt ••• nt.d b.caus. subset language ete.ents s.eaed arbit .. arily 
s.tect.d. difficult to use~ and restrictive. The co.piter was 
written to be coapatlbl. with B3500 language .xt.nstons rather 
than g ..... d toward the towe ... nd of the B1700 .eaoryscate. 

-Muttlpass- 0 .. -.uttfphas.- co.pitatlon better utfliz.s saall 
••• or, stores. (At so. it is possible for one phase to be coded 
and ch.ck.d out through inter.ediat. ftles befo .. e the final code 
fft. is buitt.) Th. original source code is transfor •• d to a 80re 

-'convenient f.a by passing it against a part of the coaplter. T". transfer •• d text is passed to the n.xt phase vi a an 
tnter.edlate work fll.. In tilts way. data is aanag.d in a 
quasi-seQu.ntial aanner and randoe ov ... lays are .iniatzed. as in 
a data paging 0 .. a vi .. tuat-.eaory syste. of aanage.ent. In the 
s ••• way. cod. overlays af"e .inl.ized because ont, a pa!f't of the 
code is invoked to transfora atl the data for tb. phase. 

Muttipass co.ptlation do.s have the fotlowing disadvantages which 
n.ed to be ... cogniz.d: 

-- lh. fora at of .acb toten. as it app.ars to .ach pass. 
aust b .... It defined. If tok.n fo .. aats change. each 
instance .vst b. chang.d. 

-- Ext .. a code is required in each phase to get and put 
tokens. 

-- If a large ••• ory is avaltable. th.r. Is no easy May to 
coabine phases" e.g •• lab.l and data-naae quat i ftcation 
.. esolution could b. coabined if there was space fo .. the 
inter.ediate tables. 

-- A certain fixed overhead is .. equired for opening and 
closiag the iate .. wediat. files.. even fo.. a .'ntau. 
source language deck. 

This product specification wilt discuss the design features. 
gene .. at functions. file st .. uctures. sourc. reco .. d aerge 
p .. oc.dur.s. and data aanag.aent processes of the COBOL Co.pile ... 
For fu .. ther infor.ation about vi .. tual aachine language or about 
COBOL source languag.. the us.r is instruct.d to see the 
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~ appropriate docu •• ntatton (See RELATED OOCUMENTATtON below) • 

o 

e 

.6tul£.Q .IUWUlttJIJlJJUt 

NAME 
----

USA Standard COBOL 
COBOL S-Language 
COBOL Co.piler 
C080L Reference Manuat 
DMS II 

NUMBER 

USAS 13.23-1968 
P. s. 2201 6729 
P.S. 2212 5314 

105'191 
P.S. 2212 5410 
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A variety of debugging output has been inco~porated in the COBOL 
co.plte~ In order to .fnillize the debugging error detection and 
e~~or correction tia •• This output is printed when the following 
doltar card rese~ved words are used: 

<NO> PARSE: Init,al parsing 

<NO> DICT: Dictionary processing 

<NO> DNQUAL: Data-na •• qualification resolution 

<NO> LQUAl: labet qualification resolution 

<NO> MOIGE: Merge (Note: -MERGE- has another aeaning) 

<NO> DATSYN: DATA DIYISION syntax checking 

<NO> EXPLODE: Explode 

<NO> PR(lSYN: PROCEDURE DIVISION syntax checking 

<NO> eODEGEN: Code g.ne~ation 

<NO> fIXUP: fixup the codefile 

Mhen this option is used. a fo~.atted toten as seen by the GET 
and PUT p~ocedu~.s for that phase is printed. In addition. the 
naa. of each p~ocedur. and any pertinent variable is printed upon 
entering the procedure. Host recursive procedures also .onitor 
their exit points for ease of debugging. It is possible to see 
each process. for the duration of severat cards. by turning 
lIonitor on or off for the desired phase(s). 
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The C.OBOl Co.pller is designed fo .... an, .e.o .. , eonfi gu ... ati ons. 
and can .ff.ctlvet, utilize additional 8emory if It is availabte. 
The C080lco.pit.... aceo_plish.s this by •• naging the d,na.ie 
spac. d.cl .... ed at co.pit. ti.e. 

A certain alnt.u. sp.ce is required for building lists and tables 
during the different phases. Associated with this alntau. space 
a .... liaits. e.g •• the nu.ber of DATA-NAMES. PROCEDURE-NAMES. etc. 
If a partlcula ... source progra. exc.eds an, of these (i.lts. 80 .. e 
space .ust be dedicat.d b, increasing the dyna.lc space and 
reco.piling. An atte.pt bas been aade to aake th.se restrictions 
-reason.bl.-. 

If tIGre space is avaltabl.. the coapite .. is designed to use that 
spac. for a significant speed gain. 

llIEBIEDI6IE E1Li Atilil 

In order to .fni.ize the i.nteraedi.te file sizes. infer.ation 
about the original text is distributed to several files .. bfch a ... e 
ordered to each other. The individual files are then processed 
.. ithout the need to cop, extraneous information. W"en alt of the 
transfo ..... tions are co.plete the files are .erged. 

Care aust be taten to preserye the Miginat ordering of the 
files. 

the diagr •• below ~ho .. s the fto .. of the inter •• diat. files fro. 
one phase to another. The first record of the SEGftLE is used to 
pass global data bet .. een phases. e.g. the OO"T.GENERATE.COOE 
flag or the ABORT flag in case of a drastic error# etc. This 
aspect of the SEGfllE is not shown. 
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SOURCE* 
I 

CARDS 
I 

, 
LIBRARY* , 

************************ 
INITIAL PARSING(PARSE) 

************************ 
I 

-----------------------------.------------------------------• REPORT* 

• I 

• I 
I 

• I 
(TO fIXUP) 

I 
ALLFIlE* 

I 
DNfILE* 
I 

• NEWSOURCE* 

• (SAVED) 
............... .) I 
I ,. 
I ***************************** 
• DICTIONARY PROCESSING(DICT) 
, ***************************** 

ONfllEX*1 I 
1<----1 DNfIlE* 

I 
~-----> I 
I 
I 
I 
I 

DNfllEX* 
I 

• • ************************* 
DATA NAME QUALIfICATION 
RESOLUTION(ONQUAL) 

************************* 
1 

1<----. 
I 
DNfILE* 
t 

1-----> I 
I 

• I 
DNfILEX* 

I 

I I 
********************* 

LABEL QUALIfICATION 
RESOlUTION(lQUAl) 

********************* 
1<----1 I 

DNfILE* 
I 

(TO MERGE) (TO MERGE) 

* Indicates workfile na.es in the for. COBOlW/<na.e> 

Table 1.1 ftow of Inter.ediate files 

I 
LIBRARY 
(SAVED) 
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(fROM PARSE) 
I 
REPORT* 
I 
I 
I 
I 
t 
t 
I 
I 
I 
I 
I 
I 

(f~OM PARSE) 

• 
(fROM lQUAl) 
I 

AlLfllE* DNfILE* 
I I ---_ .............. _--, 

******* 
MERGE 

******* 
I 

---------------.--~-- .. -------.. -
I 
SEGfILE* 

• 
I 
ADNFILE* 
I 

, 
• PCINfD* 
I 

********************** 
DATA DIVISION SYNTAX 
(OATSYN) .AND EXPLODE 

********************** 
I 

---------------.---------------
• SEGfllE* 

• • • I 
I 
I 
I 
I , 

, 
AOfILE* 
I 
I 

• DNIHfO* 
(INTERNAL TO THIS PHASE) 

******************** 
PROCEDURE DIVISION 
SYNTAX(PROSYN) 

******************** 
• ALlONOUT* 
I -----_ .... .-._-----
I 

(TO fIXUP) (TO CODESEN) 

Table 1.1 flow of Inter.edlate files (Cont.) 
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(FROM PARSE) 
I , 
• I 
I 
I 
t 
I 
t 

(fROM PROSYN) 

• ••••••••••••••••••••••••• 
CODE GENERATOR(CODEGEN) 

••••••••••••••••••••••••• 
• 
I--------~------I 
SEGftLE· 
I 

I 
LABELTASLE· 

• 
--~----~---------~-.--~------.-~-------------, 

I 
I 

••••••• 
f1XOP 

••••••• 
I 

---------------1 
• I 
LINE COOEfILE· 

(If no errors) (Optional) 

Table 1.1 Flow of Inter •• diat. files (Cont.) 

.NOTE: 'As of 6.1 Version. in order to reduce tbe OPEN/CLOSE 
overhead. eacta swiat wortUle is now opened 1/0 and 
repositioned as needed. further_ the following logical 
f i l as no langer exi st as ph,sicalt, separate ent i ti es: 

AlLFILE and ONflLE now use ALlONOUT 
ONFILE and LABELl ABLE now use ADftLE 
PCINFO now uses DNFILEX. 
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'he following is a functional d •• cription of each of the co.piler 
plaa.e. and its tnter.edlate files. Where applicable. a 
description of hON dyn •• lc .e.O~1 i. aanaged is included. 

I.IIIAL flB.H1i 1WiLl 

'leUI ElLU 

CARDS (read.~): 

SOURCE (optional disk): 

LISRARY (optiona' disk): 

Source 
cards. 

ca~d i.ages or patch 

sou~ce card iaages to 
patches _ay be applied. 

which 

Sou~ce card iaages .erged with 
the pri.ary ffle when a COpy 
state.ent is encountered. 

NEWSOURC£ (optional disk): Source card iaages to which patch 
cards aay have been applied. 

LISRARY (optionat disk): New library file(s) created w~en 
-L- is specified in coluan 1. 

REPORT (disk): 

ALLfltE (disk): 

DNFILE (cUsic): 

Atl card iaages 
including dollar cards, 
cards and patch cards. 
is used to print the 
listing or error report. 

processed 
library 

This fl Ie 
opti onat 

Contains atl constant infar.ation 
about each token processed. This 
beco.es the controlling fite 
during the "£RGE pbase. 

Contatas picture strings and alt 
variable na.es isolated. e.g. 
section-na.es, paragraph- na.es. 
and data-na.es. 
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1. Merge source tanguage inputs Including library card 
i.ages. 

2. Scan and i sol at e basic s,lIbol s e.g.. words, integers, 
non-nuaeric literats. nu.bers. etc. 

3. loot up reserved words in a reserved vord list. 

4. Look up words in the optional COpy REPLACING list or 
the optionat SPECIAL-NAMES tist. 

5. Verif, that all for divisions are present and in the 
proper order. If this .uch is not correct. the ABORT 
flag is set to bypass the regular processing and 
shortcut to the flXUP phase. 

In order to aini.fle the .eaory required to hold thea. the COBOL 
reserved words are organized into two prlaa ... , lists: 

1. IDENTIfICATION DIYISION thru WORKING-STORAGE SECTION 
reserved words. 

2. PROCEDURE DIVISION reserved words. 

The words a ... e arranged in,subtists by length. for exa.ple. -IS-, 
-BY-. -or-. etc. appear with othe~ two character reserved words. 
A guess as to the freq~enc, of use is applied to each su~list 
.. ith the aore frequent words appearing at the beginning of the 
subt ist. 

~h.n a aatch is found by searching the sublist sequentiall,. the 
reserved word key and category are provided. Noi se words. NOTE 
sentences. and NOTE paragraphs are deleted when detected. 

There are certain speci al func tions acco.pl i shed in thi s phase. 
rhese appear belo .. according to the division or section header 
associated with the fuacticn. 

--··"717#' nm 
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1. Verify that a ftle-name is declared. 

2. Identif, and aart data-nalles and pro~edure-name~ to be 
MONITORed. 

3. Pass these names to the MERGE phase as non-numeric 
titerals on the ALLfllE • 

If the word -All- appears as the procedure-nalleltst. 
the naae of each section and paragraph is passed to the 
MERGE phase as a non-nu.e~ic titeral on the AllflLE. 

1. Scan to the end of the sentence. 

2. Build an i.age containing date and tille and output it 
to the REPORT file. 

1. Verify al1d save the MEMORY SIZE value (in characters, 
for the fIXUP phase. 

2. Save SEGMENT-lIMIT vatue. 

3. Save DATA SEGMENT-lIMIT value. 

1. Save the CURRENCY SIGN vatue. 

2. Save the DECIMAL-POINT (co.lla value). 

3. Build the IInelloni~ naa.s list. 

DAn IU!I~I.a1 

1. Assign an CCUIi nUllb.er to each fite-na ••. and data-nalle 
declared. This nUMber begins with one and increases by 
one (zero is reserved for error reporting). This OCUR 
becomes. thelnt er nat representation for t"e data-nalle 
after the DICT phase. fILLER entries are not assi~ned 
an OCUR unless they are 01 fILLER ••• entries of a 
fite. 

\ 
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1. 

Output a du •• , fO to cor~espond to the MORKING-STORAGE 
SECTION beader. This du •• , fD is ~equired for the 
ONGUAl. phase. 

Parse the file-ftaee of an fO or SO declaration. 
teve' to zero and the appropriate flags true. 

Set 

2. Drop the DATA ftEC~D(SJ clause and its oper.a"ds. 

3. Mart the operands of the LABEL RECORD(S) clause. 

4. Parse tlte ite. descriptions of the ftte reco~d (See 
MORKING-STORAGE SECTION). 

1. 

2. 

3. 

4. 

5. 

6. 

1. 

Parse ite. descriptions. 

Isolate and verif, p~oper level indicator. 

Aecognize and .ark fILLER entries. 

Mart the operands of • AEDEflNES or RENAMES clause. 

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

Mart indea-naees. 

Mark all Iteas that are not ·corresponding- candidates. 
e.g. entries vith fiLLER specified. tevel = 66. 11. or 
88. and entries containing an OCCURS or REDEfiNES 
clause. These are not considered for setection of 
corresponding p,airs. 

1. Recognize and •• ~t sectton-fta... and par.g~aph-na.es 
and assign the. a labet OCUR nueber. This nu_bar 
begins with one and Increases by one for each ne~ 
section or paragraph (zero is reserved for error 
reporting). This label OCUR beco •• s tbe intern.t 
ftu.ber for the ft.a. after the DICT phase. 

, 

Assign a sag.ent nu.ber to each section based on 
SEG"ENT-LI~IT and priority-nuabar declarations. These 
seg.ent "uebers are seeuential starting with zero. 
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3. Recognize GO TO paragraphs and .ark theM as tegal 
operands of an ALTER state.ent. 

4. Ideatff, and .ark operands of a GO TO. ALTER. PERfORM. 
or a PERfORM ••• T"RU ••• state.ent. 

5. Mart operands of other special 110 verbs as procedure 
na.es. 

6. Recognize and .ark operands of a CORRESPONDING verb 
(e.g. MOYE CORRESPONDING A TO 8). 
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Tbe d,aa.tc ••• ory for parse is utilized as followss 

COPY.BASE ------------> 

COPY.NEXT.AVAIL ------> 

""EMONIC.BASE --------> 

~--~~-----------~-
RESERVED WORDS 

~---~-~~-------~--

COpy REPLACING 
LINK LIST 

~-~---------------
AVAILABLE 

-~~~~-------------

"NEMONIC NAME 
LIST 

If COPY.NEXT.AVAIL evar .eats "NEMONIC.BASE then an error .essage 
is issued with a request ta reco.pile using .ore ••• ory. 

DICIIDIABI tB~t1~1Ii 111&11 

lJiln EIL£:~ 

ONFILE: 

DNFILE: 

Co~tatns all picture strings. 
declared variable na •• s and 
references to the variables. 

All picture strings and variables are 
reduced to an OCUR. 
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2. 

Buitd a dfction.~r 
procedura-na.as. 

of declared data-naeas and 

loolc up refereftcas to the declared vari abtes and 
substitute an CCUft nueber and a sa.a na.e DCUR nu.ber 
for the sr.bot string. Th. sa.e na.a OCUR nuaber 
points to an, prior occurrenca of thlsn.ee in a tlnk 
tist fashton. If the sa.e na •• OCUR = the OCUR then 
the tast ele.ent of the tist has been reached or the 
naa. is uniQUe. 

3. Assign a picture OCUR nu.ber to each new picture string 
that was declared. A picture string is distinguished 
fro. other variable n •• es br adding a blant to the end 
of tbe string and increasing the sy.bol length by one 
in the scanning process(PARSE). 

These functions are done on an iterative basis. When 
t'e fi~st atte.pt is aade to add a n~.e to the 
dictioftar, and it will not fit. a DICTIONARY.fUlL.fLAG 
is set .to one and ttaat token is .arked as unprocessed 
Oft the output ffle. When a naae is looked up in the 
dictiofta~, and is found. it is .arked as processed on 
tbe output fit. and fu~ther p~oeessing of ttaat toten is 
inhibited for the durati Oft of the i t.~ations. I f the 
na.e is not found. and the DICTIONARY.fULL.fLAG is 
equal to· one the toten is aarked as unp~ocessed on the 
output fil.. otherwise an OCUR nuaber of zero is 
return.d to indicate ·UNIOENTlfIER NA"E- and the token 
is aarked as processed. This continues until all 
v~iable naaes have been added to the dictionary. 

Associated with each variable fta •• is a staethead nu.be~.· Tbis 
nu"e~ Is created In PARSE br appl,lng a transfor.atioft to the 
character string co.prjlfng tbe na... It is used as an index 
tnto a stactbead ar~ay to ftftd the beginning of the tint tist in 
~hic' this na •• s'atl app.a~. A link of zero indicates end of 
the list or an eapty list. 

Two staeth.ad arrays are aaintalned in the lookup process. on. 
for data-n.aes ar.d t~e otber for picture strings and labels 
(section-naaes and paragraph-na.es). The pietu~e strings are 
distinguished fro. the tabets because they have a blank character 
appended to the end. 
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r.e stackhead arrays and link ttsts are .alntained in the 
avaitable drna.lc .e.orr. One or .ore iterations through the 
file .ay be eli.inated by increasing the size of dynaMic for this 
phase. 

Each iterat ion consists of two passes. 

Ull. 1 

1. Copy all unprocessed totens of the ENVIRONMENT OI'ISION 
to the output fite. 

2. 

1. 

Add all declared data-n ••• s and 
dictlonarr· 

labets to the 

Loot up the operands of a REOEflNES or RENAMES clause. 
This solves the proble. of i.ptied qualification for 
duplicate declarations in that the last .entioned 
occurrence nu.ber witl be found rather than the final 
occurre~ce of that na.e. 

4. Look up all data-fta.es of the PROCEDURE Dl'ISION. The 
OCUR Ruaber fauna will point to the final occurrence of 
the sa.e na.e link list. 

5. Copy u"processed labels to the output file. 

1. Look up unprocessed na.es of the ENVIRONMENT DIVISION. 

2. Copy unprocessed data-na.es to t.e output ffle. 

3. Look up label refereftces of the PROCEDURE OI'ISION. If 
the t abeli s a duplicate. tbe OCUR nu,.ber of the f i nat 
declaration will be found. 

4. If the OICtIONARY.fULL.fLAG is equat to one then 
iterate to PASS I. 
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saae fta.e OCUR for 
data-naa.s and an 
OCUR for data-naee 

and quat i fl er 5. 

Contains resotved OCUR for 
data-naee references. 

1. Starting at the. DATA DIVISION of the DNfIlE (read 
only). build an e.plicit data-na.e table containing the 
data-fta.e flags (ON.FlAGS)~ the saae naee OCUR (SNAME)~ 
and tlte scop. OCUR (SCOPE) for each explicit data-naee. 
Th. GROUP.FlAG Is set at this tie •• 

z. Re-read the entire ONFtlE and write the resolved OCUR 
for r.f .... nced data-naaes. The Quat ifier tokens are 
dropped at t.is tf ••• 

3. S.t tbe LA8EL.RECORO.OPERAND ftag for all etaeents of a 
'abel r ecor d. 

4. Sel.ct corrasponding pairs. The pairs are deli.ited by 
a cor".spondfng sent i ne' so that the file can be 
proces •• d p"op.rt, in the MERGE phase. 

5. Update tbe data-na.e refe"enee count based on the 
resolved OCUR. 

6. Set the MONITORed flag of the data-na.es listed in the 
MONITOR state.ent. 

f. Read the DNFllE and y"fte a n8M ONFllE Mith the updated 
ON.FLAGS posted to the explicit data-na •• tokens. 

8. When the PROCEDURE OIVISION Is found on the input file. 
begin the LQUAl phase. 

-" ereY'· 
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The scop. of each •• plicit data-na •• is catculated fro. its t.v.t 
nu.ber Mh.n building the data-naee tabte. The scope of a group 
ite. is the last ete.entary it.e of the group. The scope of an 
et •• entary tte. or an inde.-name o~ a RENAMES entr,. or a 
condition-na •• fs ftself. 

E.npte: 

OCUR SNAME SCOPE 
---- -_ ..... -----
(01) 01 11 01 A. 
(02) 02 08 02 B. 
(03) 03 03 88 C YA 1~ 5 T"RU 10. 
(04) 04 04 03 D PC x. 
(05) 05 08 03 E. 
(06) 06 06 04 f PC X. 
(01) or 01 04 G PC X. 
(08) 08 08 88 " VA -Z-" -3-. 
(09) 09 09 02 t PC X. 
(10) 10 10 66 J RENAMES o T .. RU f. 
(11) 11 11 66 K RENAMES 8. 
(lZ) 12 14 01 X. 
(13) 02 13 OZ B PC X. 
(14) 04 14 02 0 PC X. 

Tbe saae na.. and scop. attributes are used in resolving 
references to duplicate naees and in the selection of 
corresponding pairs for a CORRESPONDING verb. 

T~. explicit data-naa. tabte 
table entry occupies 38 bits. 
contained. an error •• ssage is 
using eore .e.o~y. 

is built in d,na.lc ae.ory. Each 
If the entire table can not be 

issued with a request to recoepite 

#t b' 
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L6BtL JUALlfl"IlQl B~~UlIQU !LJiALl 

IIf!UI EJLt~ 

OtlflLEa Contains un~esotved label 
... f .... nc.s. 

DUIeUI EILtS 

ONfILE: Coatatns a unfque tabel OCUR fo .. 
~efer.nc.d sections o~ 
pa~ag .. aphs. 

"I'HAL fUICllDIS 
1. 

2. 

Sta~tin9 with the PROCEDURE DIVISION of tbe ONfILE (the 
file was teft open in DNGUAL). build an explicit label 
table containing tbetabel ftags. sa.e na.e OCUR. 
seg.ent nu.be~. and section OCUR associated with tbe 
pa .. agrapb if any. Tbe ffle is .... itten du .. ing this 
p .. ocess. 

Read the fite and .. ~fte the .. esolved OCUR fo .. 
..e' .... nced labels. The lab.t qualifiers a .. e dropped at 
this tt ••• 

3. " .. It tb_ MONITORed labels and the ter.i nal pa .. agraph of 
a PERFORM .. ange. 

4. Upon encounte .. ing an ALTER ope .. and. ve .. ffy that it is a 
GO TO pa~agraph and .ar. it as ALTERed. 

5. When the end of file is .. eacb.d. assign a sequential 
tarainat ;a .. agraph nu.ber to each ter,.fnat paf"agraph of 
a PERFORM range. 

G. Read and write the DlflLE witb the updated tabel 
Intoraatlon posted to each explicit reference or labet 
reference to it. 

'e"; 
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The explicit labet table Is built in d1namtc .e.ar~. Each entry 
occupies '1 bits. If tbe entire table can not be contained. an 
error aessageis issued .. Ith a request to reco.plle using aore 
.eaory. 

lIeul ElLn 

AlLftlE= 

OlfILE: 

JUllfJII EILt~ 

ABNffLE: 

PCf ILE: 

SE6fllE: 

Tbe pri.ary function 
the ONftLE giving the 
functions are perfor.ed: 

Contains constant inforaation 
about each toten processed in 
PARSE. 

Contaias unique OCUR nuaber for 
each data-naae and tabel 
referenced. 

Contains .erged tokens of the 
ALlflLE and the DNfllE. 

Coatains PCINfO entrr for each 
unique picture string of the DATA 
OIVISIOM. 

Edit aa ste s generated by the 
picture analyzer. and s,.bots to 
be printed when MONITORing are 
added to this fite. 

of this pbase is to .erg. the ALLflLE and 
AOMfILE. In addition the following 

t. T~e data-na •• sy.bols to be printed wben MONITORing are 
written to the SEGfILE. and the .onitored OCUR vs the 
.e.ory address are put into a table. A table of OCUR 
nu.bers ys the label sy_ols to be printed is placed in 
another table. 
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2. Analyze unique picture strings (the picture OCUR of the 
current PC is greater than the tast one analyzed) and 
create a PCINfO entry on the PCfILE. This entry 
contains PC attributes like size. scate. class. etc. 
If an edit aask is required it is w~itten to the 
SEGflLE and its .eaory address is posted to the PCINfO 
entry. 

3. A table of condition-na.e OCUR nU1Ibers vs the 
associated value list is created for each tevet 88 
entry of the DATA DIVISION. 

,. When a MONITORed data-n •• e is seen. its OCUR is looked 
up in the .onitor table and the 1Ionitor address is 
posted to that entry. 

5. W'e" a "ONIIOR tabel list eteaent is encountered. the 
s,abot to be printed is provid.d as a non-Bu •• ric 
literal fotlowing that token. 

6. When a condition-na.e is referenced. the parenthesized 
te.t ttt at is e<1I1 ivalent to tbe desired test is prowi ded 
fro. the condition-fta.e tabte. Note: The parentheses 
are necessary in the case where the condition-naae is 
negated. 

The MONITOR syabol tabtes. the path table and tbe condition-naae 
table are a.intained in dyna.tcaeaery. If they can not be 
entirel, contained. an error wesssge is issued with a request to 
recoaptle using aore •• 80ry. 
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LABEL.START-----> 

C.NANE.START----> 

flRS1.PtE-------> 

LAST.PTE--------> 

L.NANE.StART.Z--> 

"ON.CON.Plft-----> 

MONITORed data-n.ees 

MONITORed tabets 

-~--~----~~~---~~--~~---

condition-nalles 
frOt! FILE SECTION 

path table fro. 
OATA-BASE SECTION 

~~--~-----~-~----------~ 

condition-n.ees fro. 
WORKING-STORAGE SECTION 

avaitable 
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NOTE: 

The CONDITION-NAME 
table .ay becoa. two 
TABLES FOR PROGRAMS 
specifying a DATA
BASE SECTION. 

Table 2.1 Table Manage.ent in Orn.atc Meaor, 
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1A16 DIIIIIU illlJJ ~I .1JW.11J.! 

pcrU:EI 

ADNFILE: 

JllIleUI fiLES 

ONI MfO: 

SEGflLE: 

Contains a PCINfO ent~y for each 
unique PC string that was 
decla~ed. 

Processed as a~ead onlv file up 
to the PROCEDURE DIVISION. 

Contains a GNINfO entry for each 
explicit data-naae excluding 
fILLER entries. This ent~v 
contains attributes such as 
USAGE. address. tength. nu.ber of 
subscripts required. BLANK MHEN 
ZERO. etc. 

Contains DATA DIVISION tokens. 
a.g.. ca~d token with associated 
address infor.ation to be 
printed. yatues to which the 
MaRKING-STORAGE yartables should 
ba initiatized. error or warning 
.essages. etc .. 

1. Perfor. a detailed syntax check of the source prograll 
up to tha PROCEDURE DIVISION. 

2. S_ve the ftle attributes specified in the fILE-CONTROL 
paragraph. These attributes are heidi n the fD. INfO 
table. 

3. Save the ·SAME RECORD AREA •••• att~ibute of the 
I-a-CONTROL paragraph in the fD.INfO table. The 
.ultl-ffte tape id and the .ultt-fite pack id 
attributes ~e also sayed in the fO.INfO table. 
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... Co.bin. the fD or SO attributes declared In the fILE 
SECTION with those in the FD.INFO table. The set of 
eo.bined infor.ation is used to create the file 
Para.eter Bloct (fP8) for each fit. dectared. 

5. Perfor. a detailed s,ntax check of each declared 
data-n... and allocate ••• ory for each .ntr,. A COP 
ind.. (COPX) is assigned at thtstime. These 
attributes. e.g. USAGE. BLAN" MHEN ZERO. nueb.r of 
subscrt pt s. adelr.s,s" COPK, .tc.. are saved h' the 
O.INFO file and can be retrieved b, using the data-na •• 
OCUR nueber as the ke,. 

6. Parse the ·VALUE IS •••• clause of the MORKING-STORAGE 
entries. A tot.n for,nittalizing a.aor, at run tiae 

7. 

is Issued to the SEGftLE. 

Create the ps.udo 
seg.entatione 

Data Oictiona ... , for data 

8. .. ... n the PROCEDURE DIVISION is found. gather data 
segeents" finalize sega.nt nuab.r and displace •• nt" 
build the COP tabl •• and b.gin the EXPLODE phase. 

DAll $tiBEHI6IJ~1 

""e. atl.lCat tng storage for data. a pseudo Data Oictlonar, .ntr, 
Is built for each data seg.ent candidate ••• g.. .acll file record' 
...... ....a and each MORKING-STORAGE .. ecord that is not redefined. 
Tbe fton-coatiguous ite.s (level = 77) are assigned to data 
seg •• nt zero. Speciat consideration is given to these it •• s in 
t'at data s.g.ent zero is alwa,s present and a pr.sence check b, 
the COBOL Interpreter is not necessar,. 

Mbe. t_e, PROCEDURE· DI'ISION is found~ an atte.pt is aade to 
gatlte" data seg·eents according to tbe DATA SEGMENT-l.IMIT value 
specified in the OBJECT-COMPUTER paragraph. 

If DATA SEGMENT-LIMIT • z .... o then atl data is asstg •• d to data 
segae.t zero and no further action is necessar,. 

If DATA SEGMENT-LIMIT is not = zero th.n each file record wor' 
area Is assigned to a ..... s.gaent and the WORKING-STORAGE ".cords 
are gathered as follows: 
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1. If a candidate is g~eater than DATA SEGMENT-LIMIT then 
assign it to a neM seg.ent. 

2. If' a cancltdate Mitt fit .. lth tbe candidates gathered so 
far 'e.g.. the co.blned size does Rot exceed DATA 
SEGMENT-LIIIT) then assign it to the current data 
seg.ant. 

3. If a candidate wilt not fit in the current seg.ent the" 
begi" gat"ering to a new sag.ant. 

Thts .ethod te"ds to gather s.all candidates to a data seg.ent 
size that Is ctose to t_. desired DATA SEGMENT-LIMIT. 

O,'.a.ic ••• ory contains se"erat tabtes which are .anaged as 
follows: 

1. The PC. TABLE is loaded fro. the PCflLE Into the first 
part of OYN.WA at the beginning of OATSYH. 

2. rOt.LIST.HEAD contatns a lint to the first file info 
entr, (fOI.INfO) link list. There is one fO.INfO entry 
per SELECTed fite. 

The Data Dictionary 
and goes toward the 
entr, for each data 
reserved for the 
procedures. 

table is built at the end of DYH.NA 
fO.INfO table. There Is o"e ODICT 
seg.ent candidate. OOtCT(O) is 
label record Nort area of the USE 

4. If OYM.PTR ever .eets DOICT.LIMIT then an error.essage 
is issued Mitb a request . to reco.pile using aore 
.e .... ,. 

5. At the beglnfting of EXPLODE tbe FD.INfO link list and 
the Data Dictionar, table are replaced by as .an, 
ONINFO ftle entries as will fit. Tbe overftow entries 
are retrieved on a rando. basis fro. the DNINFO fite. 
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rDI.LIST.HEAO ----> 

OYN.PTa ----------> 

OGICT.LIMIT ------> 

OOICT.BASE -------> 

--~----------~-------
pc. TABLE loaded 
fro. PCflLE 
(93 bits/.ntr,) 

---~-------~~--------
fO.INro LIN~ LIST 
(359 BITS/ENTRY) • 
(25 BI'S/fILE-LIMIT) 

~~-------.-----------
AVAIl:ABLE 

---------------------
ODICT TABLE 
("., BITS/ENTRY) 

------.~--------~----
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<----- OHI.TABLE.BASE 

Ourf "g EXPLODE: 
for ONINfO entries 
(96 bits/entry) 
as .an1 as witl fit 

<----- OII.TABLE.LIMIT 

"",.,.,1'", 
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Read, to read the PROCEDURE 
DIVISION. 

Toten references are replaced by 
a copy of their attributes. 

1. Read tbe ONINfO ftte and load d,naate .e.or, Nith as 
.any entries as it will hold. 

Z. Expand totens to includ. all the tQOMn attributes for 
that tol.n: e.g. • data-fta •• OCUR is used to index 
th. O.INfO table. to which the PC attributes are added 
froe til. PC. TABLE. Subscript factors aftd table bound 
infor.atlon is issued at this tiee. 
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3. Elpand special register references to look like 
data-na •• reference. (TALLY. TOOAYS-DATE. SWI. ••• • 
S.8. etc.). 

4. Output toten tnfor.atfon about ~eclar.d FILE-LIMItS. 

5. Parse the USE sentence of a USE procedure. 

6. 'arse SORT state.ents with particular attention to the 
·USI.G ••• • and ·GIWING ••• • clauses. 
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AONfllE: Exploded toteens including a cop, 
of tbeir attributes • 

.a.ulfJLt EILE:I 

ADNfllE: Contains totens that have been 
s,ntax checked. rearranged. and 
s'.pliffed for code gene~atfon. 

1. 'erfor. a detailed s,ntax chect of each PROCEDURE 
DIVISION cOllstruct.. An), error or warning .essages 
fssued are .erged witb prior .essages. 

Get operands and thetr subscripts or inde.es and 
auto.aticalt, stack the. for use b, each caller. 
Optiafze literat subscripts and indexes vhen the 
operand is put to the output fite (See -SU8SCRIPT AND 
INDEX OPTIMIZAtION-). 'he .loot-ahead feature of the 
GET procedure can be fnvoted b, setting a ftag. In 
t_fs .ode. tot ens are presented to the caller one at a 
ti.e untlt the flag is reset and nor •• t operatton 
resu.es where it left off. This .od. is especialt, 
useful for optiaizlng: e.g •• the ROUNDED. SIZE ERROR. 
and .altlpl. receiving field .. equests are encoded as 
variations vith the arltb •• tic verbs. 

3. Change state •• ats to a si'IIpI.~ for.: e.g •• 

4. 

corresponding pairs of a MOVE CORRESPONDIN6 state •• nt 
are put out as separate MOVE state.ents. 

transfora arith •• tlc e.pressions and Boolean 
expresstons to their parenthesis free polish equivalent 
by appl,lng the operato~ precedence rutes. An att •• pt 
Is .ade to produce equivalent strings for arlth.ettc 
e.pressions and their ari t .... tic stat •• ent 
count er parts. 

'I 
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5. Supply tbe 'Mplied subject and retational operator to 
abbrevlatad conditions. 

11M!" JWlJlBl 

Tbe operan~ stac. il .atntained in drnaeic ee.ory. If it can not 
be entirety eontatned. an error eessage is issued with a reque~t 
to reco.ptte with .ore .e.ory. 
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Contal~s the PROCEDURE DI'ISION 
totens that have been si.plified 
fo~ code generation. 

COOEGEN totens are appended to 
the tokens produced by the prior 
pha sese 

. Contatns explicit 
attributes and i.pllcit 
attributes (e.g.. branch 
of a condition) used 
gene~ating the correct 
addresses. 

label 
label 

points 
fOlf' 

branch 

1. Check the DONT.GENERATE.CODE ftag whicb is set by any 
prior plaase that detected a syntax error. If it bas 
been ~et. copy the totens needed to prepare the erro~ 
rep .. t onto the SEGflLE and begin the fl XUP phase. If 
no erro~s haye been detected. generate the required 
code. 

2. Generate code for the exponentiate intrinsic. This 
code is generated ani, when needed (fo~ certain si_ple 
case. the cod. is •• itted in-line). 

3. ·E,.it code for fiLE-LIMITS checking. 

'''Eait code to analyze tbe reason fora USE procedure 
be'.g fnvoked. 

5. Generate code for th. MONITOR intrinsic. 

6. Update t~e LA8ELlAaLE fit. for each section. paragraph. 
and i.ptlcit branch that is ·.itted. 
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A GET.TOKE. P1"ocedure auto.aticatl, stacks the operands and their 
subset-tins for use by each catt.r. 'h. operand stactc is 
•• tnt.t.ed in dvn •• ic ••• or,. If it can not be entiret, 
.atnt.ined. an error •• ssag. is Issued Mith a request to 
rlco.plle with .ore ••• or,. 

I 
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EllIe 

lIllU [lLt~ 

REPORT: 

SEGfllE: 

lABEL TABLES 

DUleUI EILt~ 

COOEFILE: 

liNE: 

Contains 
t'stir1g. 
spect fled 
errors. 
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card i.ages needed for 
Not opened if no tist 

and there are no 

Contains various infor.ation fro. 
preceding phases which is used to 
build the CODEflLE and supply 
additional data for the listing. 

Used to finalize branch 
addresses. Not present if there 
are syntax errors. 

Contal ns objec t progra. accordi ng 
to MCP specifications. Not 
present if there are syntax 
errors. 

Used fo~ listing and co.piler 
debugging output. 

flXUP has two outputs: COOEflLE and a listing. COOEflLE is not 
produced If there are s,ntax errors. frxup is sensitive to 
I-CARDS. A default '-CARO is the first to.en flXUP sees (as part 
of the OATSYN totens fn the SEGfllE) unless the user has a I-CARD 
at the front of his deck. The I-CARD gives -LIST- and ·CONTROl
lIy default. 

If til. list option is currentt, off and tllere is an error or 
waralag.t.e appro~tate source card is printed. 

Ever,thlRg flXUP does is ver, specialized and detaited. It knows 
'ow the Mep e.pects a COOEfllE to be for.atted. hOM the COBOL 
Interpreter wants ... ory laid out for a COBOL progra.. and 
various other houseteeping duties. 
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The COBOL Interpreter perefts six different container sizes to be 
variable tength. COOEGEH deter.tnes two of these: SEG8 
(specifies size for the data seg.ent nuaber portion of data 
addresses) and COPIB (size for COPI). FIXUP deteretnes four of 
tllesel 

I. 80lSPBl (size for branch addresses + 1). 

2. OISPB (size for data address di sptace .. nt). 

3. LENB (size for data length). 

4. COP8 (size for COP elltr, := SEGB40ISPS+LENB44). 

FIIUP .vat atso "uild t.e ALTER tat1te. 
entr, = (8.BOISP8+3)/4. 

The dtglt size of an 

ElLL IIIA!I' LJI£L IIILE AltA 

At the beginning of FIXUP. the dyna.lc are. available (If an,) Is 
sequenti.all, toaded "it" as .an, LABELTABLE entries as witl fit. 
each entr, being resot.ed to its eAOOR foreat (33 bits) on the 
fl,. Overflow entries are retrieved rando.l, in thet... original 
fora fro. tile LABELlA8LE ftle and resotved by exception. 

BUILD AAIA ~l'Ilg.ABI 

FIIUP •• es the ONDtCTTA.LE (built 
build tile CODEFILE Data Dictionary. 
re'lect. onl, til. users data. Since 
zero to be a picture of .... at wfll be 
DSEGO to Include: 

1. EDIT table (8 characters). 

2. COP table. 

by DATSYN) in tI.e SEGflLE to 
Data seg.ent zero size 

the Mep expect. data .eg •• nt 
ift ••• or,. fllUP .ust update 

3. Special registers (SMl •• SM8. TALLY. 
TOOATS-DATE. TODAYS-TIME. TOOAYS-N~"E). 
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4. Constant poot (dat.-na •• MONITOR s,abots. edit aasts. 
tr.nsl.tion tabl.s. fILE-LIMITS). 

6. ALTER table (if .an,). 

7. Stack. 

Data s., •• nt portiofts of the COOEfllE are s.t to all 0 bits. 
This Is don. because upon the fl .. st access of a data seg •• nt. the 
~CP r.ads it off disk if it has b •• n altocated space in the 
CODEfllE. 

IIIILII UAm&l.I.U IaBL£~ 

Eith.r the ASCII-TO-EBCDIC and/o .. the EBCDIC-TO-ASCII table is 
cr.ated onl, if approprtate t .. anslatlon instructions are 
g .... r.t.d. Th. tabl.(s) is located as the last. paf't of the 
const'ant poot. 

The ont, walfd tok.n Is TME"VALUE. This is for initializing the 
constant pool po .. tion of tbe COOEfllE to MONITOR data-n.ae 
s,abots and edit aas's. 

Tb. Ps.udo Code Dictionary (PCO) produced by COOEGEN contains a 
suaaary of static cod. and n ....... of variable length contain ... s 
for each logical , .. ogra. s_,.ent. By nOM flXUP h.s calculated 
tbe contaifter size. and .utttpll.s these by the peo nuab ... s and 
.dds the PCD static cor. to ~ufld the final Code Dictlonar, in 
the COOEfILE. 

In addttio". -.arleer- r.cords ar. Mritten on the SEGfllE. These 
tell the beginning COOEfllE disk •• g.ent address for .ach logical 
prograa s.g •• nt. 

• 
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the REPORT fite is used to produce a listing (if applicable) and 
TCAROADR totens are fetched to appl1 data addresses to the 
listing. T"E"VALUE tokens are processed to '.pleaent t~e ·VALUE 
IS· clause. 

In order to align printed code and code 
COOEGEN totens are processed seriatly. 
seg.entation .ixed so that pieces of 
are scattered tbrougbout the progra •• 

addresses on the listing. 
The user may bave code 

a logical p~ogra. seg.ent 

flXUP •• its code for tbe current progra. segaent. If I new 
seg.ent occurs. flXUP uses tbe ·aa~ker· records to reaember where 
the code for a seg •• nt left off on the COOEfllE. 

The LABElTA8LE ftle is accessed whenever a lBAOOR token is 
encountered. The routine LA8El.fIXUP tates a lABElTABlE OCUR 
froe tbe token and uses it as an index into the LA8ElTABlE to 
finalize a branch address. 

fILE-LIMITS values are set up by COOEGEN as TME"VALUE tokens and 
are initialized on the CODEfllE at this point. 

t. Print the Code Dictionary. 

2. Build the ftle Para.eter Blocks. 

3. Print tbe Data Dictionar,. 

4. Buitd and print the Path Dictionar, (Data "anageaent). 

5. Build and print the COP table. 

6. Build and print the run structure. 

1. finalize the Prograa Para.eter etock. 

8. Build and print the ALTER table. 
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!larn IJI! 116IU£!l 

Tbe MONITOR state.ent .ust precede IDENTIFICATION DIVISION. 

S,nta. MOliTOR <ftte-na •• > (DEPENDING] (cdata-na •• list> : 
<I abel list». 

The <tabel tist> .a, consist of onl, -ALL- which iaplies ever, 
progr •• labet. 

S,.bots for MONITORed data-fta.es are put In data seg.ent zero. 
Tbis is because it Is tftet, that a data-nae. wilt be a rec~iving 
field aore than once and this .ethod saves carr,ing the s,.bols 
as a literal in the code seg.ents. 

S~.bols for MONITORed progra. tabels are set up as literats in 
the code where the 'abel e.pttcttt, occurs. 

A OATSYN routine (BUILD.COPS) is responsible for assigning a 
aonitar buffer of 112 characters in data segeent zero. It atso 
builds a .anttor COP as COP(l] unless -NOCOP- is specified. 

~t code seg.ent zero. displace.ent zero. a routine is e.itted 
... 'ela conststs of a "'". COMMUNICATE. and XIT. Thts acbieves a 
.. rite on tbe user specified line printer fro. the aonltor buffer. 
TI •• routla. is entered after the eoni tor buffer bas bee.n set up 
at various points In the progra.. Motivati on for tbe routt fte is 
to save code space. 

e.g: MONITOR PRINT (MASTER. XXX: PARI). 

MERGE INPUT MERGE OUTPUT 

MONITOR (TRESMO) MONITOR (TRESNO) 
PRINT (TWORO) PRIIT· (TWORD) 
MASTER (TWMOfn • 
-MASTEl'- (TIII.LIT) • 
XXX (T""OfU --XXX- (T.NlIT) • 
PARt (TlHON) • 
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PARl (TXPAR) where the LABEL appears 
·PARt- (TNNLIT) 

• 
"ASTER (TWORO) with MONITOR LENGTH and 

MONITOR SYMBOL address 

PRINT 'TfllEREC) with MONITOR b~ffer address 
PERIOD (TOOT) 

e.g: "ONITOR DEPENDING PRINT (A. B. C : All). 
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MERGE INPUT 

MONITOR (TRESND) 
DEPEND (TRESNO) 
PRINT' (TN(lRD) 
A " .... ON) -A- ('''''IT) 
8 (nIMON) ·8- (TN"lt) 
C (n"40't) ·C· (TNNLIT) 

C@'· t5i#-" ... -,-" .. --", .. ~"-"'''R(' 

2-32 

COMPANY CONfiDENTIAL 
COBOL COMPILER lOGIC 

P.S. 2212 5397 (C) 

No iadtcation of -ALL- because TNNllTs appea~ after each explicit 
LA8EL. 

I 



o 

o 

t tt ?tr Ttt "W""b' 

2-33 

BURROUGHS C OR,PORA T ION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPANY CONfiDENTIAL 
COeOL COMPILER lOGIC 

P.S. 2212 5397 (C) 

1. Lit ... al subscripts cannot be signed. 
can not generate too law an address. 

Therefore~ they 

2. The bound is the aaxtau. digit displace.ent of the last 
valid entr, (which is an, length and •• , be in digits 
or charfcters). 

3. The interpreter checks each subscript for less than or 
equal zero; if true. it generates an error. After alt 
gathering and .uttipt,ing of subscripts i 5 done~ thi s 
value is checked against bounds and if less than the 
bounds. it generates an error. 

If alt subscripts 
checks for bounds 
t iterat aa.. be 
value in the DATA 
checked (because. 
subscript 8a, offset 
withi" bounds). 

for a data-naae are titerals. PROSYN 
errors. Otherwise. even though a 
larger than the corresponding OCCURS 

OIY lSI ON dectarati on. it is not 
for exa_ple. the vatue of another 
this value and bring the total 

1. Data-ftaaeCindex 4 literat): The data-name address is 
optiaized and the titerat dropped. 

2. Data-fta.eCindex - literal): If the negatiYe literal 
plus the data-na •• address are greater than zero. it is 
optiaized. otberwise. it is not. since it is not known 
if the index Mitt .a.e the finat address within bounds. 
Errors of tbis nature are' nOf'aatt.. caught by the 
i nt ef' Pf' et er. 
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BIT RESERVED 
0 liST 
1 DQU8LE 
2 SUPPRESS 
3 SPEC ,. CONTRCl 
5 CODE 
6 A"SI 

, PARSE 
8 DICT 
9 ONQUAl 

10 LQUAl 
11 14016£ 
12 oATSYN 
13 EXPLODE 
14 PROSYN 
15 COoESEN 
16 flXUP 
17 DE8UG 

18 ERRMESS 
19 NOCDP 
20 REf 

21 TIME 
22 EXAMtNE 

23 LISTP 
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WORD fOR $ CARD 

1=DOU8lE~O=SINGlE (DEFAUl T) 

(vs. default 83500 COBOL which 
associates -ELSE- with SIZE ERROR 
clause and nor.al 1/0 AT END and 
INVALID KEY) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MONtTOR) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MOMITOR) 
('MONITOR) 
(MONITOR) 
(NO DEBUG yields no code for COBOL 
MONITOR or DUHP ••• DE8UG is default) 
(gives tisting of all COBOL errors) 

(produces MONITOR code for variables 
in COSOl MONITOR list and referenced 
as other than receiving field ••• 
e.g: If A=B.) 

causes S-code to be generated for 
the EXAMINE verb instead of the 
S-operator. 
(pre-listiflg and errors printed as 
found per phase) 

24 - 28 UNDEfiNED 
29 RESERVED 
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t. PARSE 
A. RESERVED WORDS: approx. 16500 bits 
8. COpy ••• ~EPlACING A BY 8 ••• 

1. A requires 14+(8*Length of A) bits. 
2. B requires: 

a. When 8 is a word 14+(8*Length of B) bits. 
b. Mhen B is a qualified word. 

14+(8*leagth 8)+ 
14 + (8*tength of each quatifier) + 
22 for each tN/OF. 

c. When 8 is a literal 
22+(8*length of 8). 

3. links require 24 bits perereplacing entry (i •••• each 
A BY 8). 

C. MNEMONIC NAMES 
24+(8*tength of MNEMONIC s,.bot) for each 
+16 bits for an end of tist .arter 

I I. DATA NAME QUALlrtCAT ION 
Each expticit data-naae requires 38 bits (aaxiaua of 16383 
.ntries). 

Ill. lA8£l QUALIfICATION 
Each explicit paragraphlsection na.e requires 41 bits (.ax 
of 16383 entries). 
Maxiau. of 150 ALTERed GO TO paragraphs. 

IV. MERGE 
A. Condition na.es expansion. 

Each 86 VALUE specified requires 33 bits in addition to the 
length of the VALUE character string itself. 
Add 53 bits overhead. 

B. MONITOR FU~CTION. 
Each data-naa •• o~itor.d requires 44 bits. 
Each label aonttored requires 20 bits in addition to the 
character string of the label itself. 

V. DATSYN 
A. PICTURES. 

Each uniQue PICTURE ~eQuires 93 bits. 
B. foes. 

Each FD ~equires 295 bits. 
C. DATA SEGMENTATION. 

Each group of decla~ations (fite record work areas. 11'S. 01'S) 
whiCh are candidates for a data segMent requi~es 41 bits for 
teMporary pseudo Data Dictionary. 
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Associated "ith each independent seg_ent which cant ains an 
ALTERed GO TO pa~ag~aph. we wilt define a ·SYSTEM- GO TO 
p .. ag~aph. 

Associated "ith each such independent seg_ent at the beginning o~ 
.nd of the physical s.g_ent will be a set of ALTER state.ents to 
initialize the ALTERed GO TO pa~ag~aphs of the seg.ent to their 
decta~.d p~oc.du~e-na •• s. 

, ..... " tt' ansfet'ri ng cont~ot to such an independent seg.ent 
at' PERFORM). the ·SYSTEM- GO TO paragraph is AlTEPed to 
to t_. desired procedur.-na.e and control is passed 
initializing code fo~ that segaent. 

(GO TO 
p~oceed 
to the 

Not.: A GO TO parag~aph contained in a section whose 
priority is g~.ater than 49 ,.ust not be ALTERed f~o. 
a section with a different priority. (Sections of 
priority> 49 have atl thei~ ALTERs initialized "h.n 
invoiced.) 

Th. foltowing exa.pl. shows the code generated for various 
branc~es to an fndependent seg •• nt which contains ALTERed GO TO 
par ag~aphs. 
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fIXED SECTION. 

Pl. 

P2. 

P3. 

PERfORM 12. 
ALTR(IO.12) 
PERf (Kl.CVE~LAY) 

GO TO 13. 
ALTR(IO.ll) 
SUN (OVERLAY) 

GO TO P4. 
GPAR(P2) 

GO TO. 
-GPAR(P3 ) 

c. CO"M(EfU~OR) 

ALTER P3 TO 13. 
ALTR(P3 •• A) 
8UI(+S) 

A • AL fR ( 10 .13 ) 
8UN( OVE RLA Y) 

GO TO Pl.P3.17 DEPENDING ON X. 
B. GOTO(COPX.3 •• 0.Pl.P4 •• C) 
C. ALTRlIO.IT) 

BUN (OVERLAY) 
o. 

.... _ .... __ ... " - "-1"5-'-"-'--"-'3'" . -".,--'-""- s· _._, -p --_ ... " 

2-37 

COMPANY CONFIDENTIAL 
C080L COMPILER LOGIC 

P.S. 2212 5391 (C) 

OVERLAY SECTION (50). 

11. 

12. 

13. 
14. 

15. 
16. 

tr. 
18. 

Al TR ( I 4. I 6 ) 
ALTR(16.[) 
GPAR(IO) 

ALTER 14 TO 16. 
ALTR(IIt .. '6) 

ALTER 16 TO 18. 
AlfRlt6.IS) 

PXIT(Kl) 

GO TO 16. 
GPAR(I4) 

GO TO. 
GPAR(16) 

E. COMM(ERROR) 

8UN(+NI) 
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(1) Tbe data fite - contains records written to theflte and is 
eafntafned 18 the order in wblch the records are written. 

(2) The tag ffte - contains the record key vatue and the 
relative record nuaber of its associated record in the data 
fite. This fite is ordered on the record ke, value. 

ill [ill [GBltA! 

'he tag f·ile record contains a ke, and a record pointer. The 
ke,s theesetves are exact copies of the ke, field in the data 
flle.The fite is blocted in order to fit as .an, ftt. records 
into 180 b,tes as possible. The nu.ber of areas allocated is 
equal to the nu.ber of areas altocated to the data file. 

Notes: 

1. If the tag file record is greater than 180 b,tes tben 
records per block wilt be set to one (1). 

2. Default blocking will be specified for the tag file. 

3. Duptlcate ke,s or alternate teys are not allowed. 

4. The tag ffle aa, not be a .ultt-pact fite. 

S,nt ax: 

S (NQ] RPGTAGS 

function: 

The option .ust be specified prior to the FD of the 
indexed fite requesting this option and wilt reeain in 
effect until changed. The option can be reset or set b, 
subsequent control cards. 

·r 
I 

I 



3 -

o 

0 ';· .. 

o 

2-39 

8URROU'"S CORPORATION 
COMPUTER SYSTEMS GftOUP 
SANTA BARBARA PLANT 

COMPANY CONfiDENTIAL 
COSOl COMPILER lOGIC 
P.S. 2212 5397 (C) 

1. 

2. 

Notes: 

If 

If 

RPGTAGS ts specified then 

a) The record pointer size Is 6 digits. 

b) The tag Ii Ie naaing convent i on used for RPG 
fndeaed fftes is used. 

NO RPGJAGS is specified then 

a) The record pointer size is 8 digits. 

b) tfle COBOl. tag fite fta.ing convention .. ilt be 
used (See tag fite fta.e). 

3. the default for this S option is NO ftPGTAGS. 
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Th. word -TAG- is prett JC ed to the i nt.rnal and e. ternal na.e s of 
the tag file as follows: 

DATA fILE 
INTERNAL 
fILE NAME 

fILEt 

flLEZ 

fIlE3 

fILEt. 

fILES 

TAG fILE 
INTERNAL 
fILE NAME 

TAGflLEl 

TAGflLEZ 

TAGf ILE3 

TAGflLE4 

TAGflLE5 

SgY§H IABLE [Q!!lI 

DATA fiLE 
EXTERNAL 
fILE NAME 

A/8 

fltEZ 

CCC/A/B 

AI A8COEfGHI 

AI81 

TAG fILE 
EXTERNAL 
NAME (DEfAULT) 

TAGA/8 

TAGflLEZ 

CCC/TAGA/8 

TAGA/A8COEfGtU 

"TAG81 

TAG fiLE 
EXTERNAL 
NAME( SRPGTAGS) 

A/TAGS 

flLEZ/TAG 

CCC/A/TAGS 

A/TAGABCDEfG 

AIBITAG 

The Rough Table witl be built for atl open state.ents except open 
of an output sequential access file and a sequential input file 
for which there is no start stateaent. 

1. The default size of the Rough Table is ten entries and 
.ay be overridden by a VALUE Of ctause in the fD entry 
as follows: 

fO fILE-NAME 

VALUE or CORE-INDEX IS INTEGER CHARACTERS ••• • 

2. The table consists of as aany 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 filees partition. 
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EXAMPLE: ENTRY • 

1 
2 
3 
• 
• 
• 
N 

CONTENTS 

-------
RECORD-KEY(l*P) 
RECORO-KEY(2*P) 
RECORO-KEY(3*P) 

• 
• 
• 

RECORD-KEY(N*P) 

Wiler. P = <EOr-Pointer> I <, of Rough Table Entries> 

Notes: 

1. If P = 0 ttlen set P = 1 --in this case the table is big 
enough to contain alt of tbe keys of the file and the 
uftused table entries are not included in the search. 

2. The Rougla Table e .. tries witl be sequence checked as the 
table is built in order to insure that the binar, 
search atgorithe wfll work -- if the table entries are 
not in sequ.nce. the p~og~a. wilt be ter.inated. 

Wh •• the file is op .... d. its end-of-ffl. pointer (EOf-POINTER) is 
obtained and NEV-EOf-POINTER is set to it. New records are 
appended to the .nd of each file by adding one to NEW-EOf-POINTER 
and u.ingthat as the actual key for both the data file and the 
tag fi·le. 

Note: ~.n the file is closed or when a START state.ent is 
executed for the file. and records have been added to the 
file. then the tag fite witl b. sorted. 

A binary search is used to locate tb. required ke, bet .. een 
successive entries in the Rougb Table. The partition boundaries 
are then calculated by .ultiplying these entry nuabers by 
partition-size. A binary searcb of the tag file is used to find 
the required ke,. If the key is not found. tbe added records or 
-add-on·s· are seriatl, search for a White. 
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o In an effort to .intefze the nu,lIber of disk reads to locate a 
particular record. tbe .following opti.izatiofts are used: 

o 

~. 0·· E ~ , 
~ 
~ 

t. The ke, I. checked for equal against the one found in 
the Rough Tabte. If it isequat. the tag record is 
read directl, and the blnar, search of the partition is 
not necessary. 

2. If the partition found in the Rough Tabte contains the 
EOf-RECORD. the argu.ent is checked against the ke, of 
the EOf-REtORO. If it is greater. the add-on·s are 
searched and the binar, search of this partition is not 
"ecessar,. 

When records are added to the file. 
lowest - te, added are sa •• d. The 
range checked against th.se values. 
the range. the serial search of the 
n.cessar, .. 

Conclustoltl 

the highest - and 
required ke, is 
tf it is outside 

add-on·s is not 

..... n r.cords are to be add.d to the file. th.y should be added 
be,ond the hi ghest k., of tile Ii l. and the, should be ordered. 

S,ntax: 

SELECT <flle-aa.e> 
ASSIGN TO <hardware-aa.e> 

[RESERVE tnteger-t ALTERNATE AREA/AREAS) 
(ORGANllATtOW IS SEQUENTIAL/INDEXED) 
(ACCESS MODE IS SEQUENTIAl/RANDOM/DYNAMtC) 

RECORD KEY IS data-na.e-l 
(FILE STATUS IS data-na.e-Z) 

1. 'ertf, that RECORD KEY is spec'fied for an tnde •• d 
file. 

2. Mart organization as INDEXED if specified. 

3. If DYNAMIC is specitied. .arif, that organization Is 
INDEXED and set rOI.ACCESS = 3. 

4. 'erif, tlaat data-na.e-l is of categor, atphanu.erlc and 
Is within a record desertption entry of the selected 
ftle. 
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5. Verify data-naae-2 to be a two-character atphanu.eric 
itea. 

6. Save the RECORD KEY occur and the fILE STATUS occur in 
the fOJ.TABLE. 

The following values for a fite status data ite. have been 
established by the COBOL standard: 

00 : A.O.K. 

10 : AT EN.D 

21 I Sequence error encountered on a WRITE 
ort'he RECQRD KEY value Oft a REWRITE was 
changed since t~e READ 

22 : Duplicate key on WRITE would be created 

23 : No record found when accessing this Ite, 

30 : Parity e~ror 

93 : Mis.atch of key in tag fite and data fite. 
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S,ntax: 
ftte). 

No change (options specified also appl, to the tag 

function: 

1. Ctose the data f.te and .ark it as ctosed 

2. Move 00 to ftle status 

J. Clos. th. tag fit. 

4. If PURGE is not specified and additions were .ade then 
sort the added te,s and eerge thell with the existing 
tag ffte. 

~ S,ntal: 

o 

DELETE <flle-aa.e> RECORD 
(INVALID KEY <i.pe~ative-state.ent>l. 

1. Verif, that INWALID KEY is not specified for a fite in 
SEQUENTIAL ACCESS .ode. 

2. Verif, that INVALID KEY is specified for a file for 
which there is no applicable USE Procedure. 

function: 

This verb .. itt not be i.pte.ented untit a wa, of ,earking 
the deleted data record is found .. hich does not conflict 
with the RPG usage of the file. 
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o JIlU . iIAlUW. 

o 

o 

S,.taxs OPEN 0-1 is not allowed. 

runctio,,: 

Note: 

1. Moye 00 to ftle status. 

2. Open the tag ftte and the data fite and set OPEN-TYPE 
for subsequent ch.cklng fn other v.rbs. 

1 : Op .... d input 
2 : Opened output 
3 : Opened 1-0 

3. For OUTPUT SEOUENTIAL files initialize the last ke, 
"atu. to atl aooa. for subsaque"t seQu.nce checking of 
the ffte as it is created. 

for INPUT or 1-0 files build the Rough Tabl. fro. the 
tag 'flle-- this .a, .be o.itted for sequential files not 
referenced by a START state.ent. 

5. For INPUT .SEOUENTIAL files set the current record 
point.r to the first available record of the file and 
if • REWRITE is specified for this ftte then clear 
LAST-I-O-MAS-A-fiEAO. 

6. For IlrUT or 1-0 DYNAMIC fites set the current record 
pointer to the first available record of this ffle. 

for OUTPUT SEQUENTIAL ftles the tag file and the data fila .. itt 
be SEGUE.TIAL access -- in atl other cases the, will be RANOO~ 
access. 
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Syntax: 

[IiBIiAl 1! 

READ <file-na.,> 'NEXTI 'RECORD [INTO <Identifier>] 
(AT END <Iaperative-state.ent>l 

[ORIIAI Z1 

READ <flle-na.e> RECORD (INTO <identifter>] 
(KEY IS <data-na.,>] 
(INVALID KEY <ia~'ratiye-state.ent>] 

1. 'erif, data-n •• e to be tllat .... ich was specified in 
RECORD KEY cl.use fo~ this file (note that tbis phrase 
ts redundant because alternate teys are not allo .. ed). 

2. Vertf, t .... t NEXT Is specified for SEQUENTIAL or DYNAMIC 
files only. 

3. Verify tltat INVALID KEY or AT END is specified if no 
appl icable USE Procedure Is speci ft'ed. 

function: 

1. Move 00 to fil' status. 

2. for fORMAT 1 READ (Sequential Accessing): 

a. If an, records bayebeen added to the file since it 
vas opened tb.~ sort the tag file. 

b. 
Set the current record pointer to the next available 

record in tbe f ite. 

c. If EOf Is encountered tIOve 10 to file status. and 
execute t_e AT END state.ent or the applicable USE 
Procedure. 

d. If EOf is not encountered. then read tl" record. If 
a REVRITE is specified for this ffle. then set 
LAST-I-O-tUS-A-REAO and save tile record ke, value for 
subseCluent checking ift,REWRITE. If th. teys do not 
.atc ••• ove 93 to fite status and execute the INVALID 

of 

1 
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3. 

S,ntaa: 

KEY state.ent or the ap~licabt. USE Procedure. 

for a fORMAT 2 READ (Rando. Accessing): 

a. Using the record tey as an argu •• nt.. search the tag 
ftte for an equal ¥atue. 

•• If found then set the current record pointer to the 
corresponding record and supply that record in the 
reco ... d .. arle area and veri f, that the proper reeo .. d 
was read to insure fite integrity_ If the keys do 
not .atch aove 93 to file status and execute the 
INVALIO KEY state.ent or the ap~licable USE 
Proc.du ..... 

c. If not found ao¥e 23 to ffle status and execute the 
INVALID KEY state.ent or the applicable USE 
Procedure. 

REWRITE <record-aa.e> [fROM <identffier>] 
(INVALID KEY <i.perative-state.ent» 

1. Verif, <record-na.e> to be in an indexed file. 

2. Verif, that the INVALID KEY phrase is specified if no 
applicable USE Procedure is specified. 
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function: 

1. Verify that the file Mas opened 1-0. 

2. Move 00 to fite status. 

3. for SEQUENTIAL fites= 

a. If LAST-J-O-WAS-A-READ and the record key value 
equ~ls that of the last key read then write the 
record and clear lAST-I-O-WAS-A-REAO. 

b. If not lAST-I-O-WAS-A-READ or the record key value is 
not equal to that of the last record read. then .ove 
21 to file status and execute the INVALID KEY 
state.ent or the applicable USE Procedure. 

4. For RANDCM and DYNAHIC files: 

a. If the record Ite, is not equal to an, record Ite, of 
the file. then .ove 23 to file status and execute the 
INVALID KEY state.ent or the applicable USE 
Procedure. 

It. If the record ke, is equal to a record of the file. 
then wri·te the record. 

SIABI iI6ItJlll 

S,ntax: 

START cfite-na •• > (KEY -:-'->-'NOT -c- cdata-na.e>] 
(INVALID KEY ctaperative-stat •• ent>] 

t. Verify t_at file-naa. is an indexed file with 
SEQUENTIAL or OYNAMtC access. 

2. Verify that the INVALID KEY t:hrase is specified. if ;ftO 

applicable USE Procedure is specified. 

3. Verlf, tlaat data-fta.. is that wbich was specified in 
the RECORD KEY clause for this file. 

4. If the KEY clause is not specified, theft -:- is the 
sssu.ed operator and data-na.e is the record .ey. 

function: 
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1. Vertfy t.at the ftte is not o,ened output. 

If t_e f'te Is not SEQUENTIAL. 
added since the f'te vas o~ened. 
file. 

3. Move 00 to the ftte status. 

and records have been 
then sort the tag 

4. Clear LAST-I-O-~AS-A-REAO for a SEOUENTIAL fite for 
which a REWRITE is specified. 

5. Co.parison of unequal 'ength ite.s presuaes the longer 
field to 'e truncated to eake the. equal length. 

6. The current record pointer is positioned to the first 
togical record fn the fite whos. key satisfies the 
coapari SOft. 

1. If th. co.partson is not satisfied by an, record In the 
fil.. then .ove 23 to file stltuS and execute the 
invalid te, state.ent. or the applicable USE Procedure. 

') 't t 
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JlK ~IAIE!JEII 

Syntax: 

USE AFTER STANDARD EftROR/EXCEPTION PROCEDURE 
ON INPUT/OUTPUT/J-O/<ftle-na.e-l> «flle-na.e-2» •••• 

Fuftct ion= 

1. The designated p~oc.dures are executed after co.pleting 
the standard J-O error routine. or when an AT END or 
INVALID KEY condition occurs and the phrase is not 
specified for the 1-0 state.ent. 

IBIIE iIllf:!tIl 

Syntax: 

VRITE <record-na.e> (FROM <identifier>] 
(INVALID KEY <I.perati.e state.ent» 

1. Vertf, that the INVALID lEY phrase is specified If no 
applicable USE Procedure is speeified. 

Funct Ion: 

t. Move 00 to ftte status. 

2. for SEOUENTIAL fttes: 

3. 

a. Vertf, that the fite is not opened 1-0 

b. if tha record te, vatue is greater tban that of the 
previous record written. then write this record. 

c. If tha record tey value ts not greater thaft tbe vatue 
of the prnious raco .. d .. ritten. then .oye 21 to file 
status. and exacute the INVALID KEY state.ent or the 
applicable USE Procedure. 

If the record tey vatue is not aqual to that of an, 
record in the file. th.n .. rite the record. 
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4. If 'the f"ecaf"d te, value t. eQuat to that of a record in 
the ftle tben .ave 22 to ffle status and execute the 
INVALID KEY state.ent or the applicable USE Procedure. 
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The following COBfJl. pf"cgr •• w.s wf"ftten in order to si.ulata the 
functions required to process indexed files. This progra~ is the 
.odel for the code generated by the co.piter of each of those 
functions. All occurrences of SftPGTAGS staf"t in coluan 73 on • 
coapiler listing. They af"e shown as XSRPGTAGS in the ex.aple due 
to space restrictions. 

000050SSUPPRESS 
000060SMERGE 
000100 MONITOR PRINT 
000200 ( 
000300 : 
000400 ). 

/' 

000450********************************·*******·*··************ •••• ***** 
000455* ' • 
000460* NOTE - If SRPGTAGS SPEClfIEO. ITEMS SO fLAGGED * 
000465* IN CC '3 ARE 6 DIGITS LONG INSTEAD or 6. HOKAY? * 
000410* • 
000475*·*·****************************·****************.*** •• ** ••••• **. 
000500 IDENTIfICATION DIYISION. 
000600: EN'IROfftJEtH DIVISION. 
000100 CONF IGURAT ION SECT ION. 
000800 INPUT-OUTPUT SECTION. 
000900 fILE·-CONTROL. 
001000 SELECT PRINT ASSIGN TO PRINTER. 
001100 SELECT TAGfIlE ASSIGN TO DISK 
001200 ACCESS MODE IS RANDOM 
001300 ACTUAL KEY IS T-REC-NO. 
001400 SELECT OATAFILE ASSIGN TO DISK 
001500 ACCESS MODE IS RANDOM 
001600 ACTUAL KEY IS O-REC-NO. 
001100 SELECT S-TAGfllE ASSIGN TO DISK. 
001800 SELECT S-DATAftLE ASSIGN TO DISK. 
001900 SELECT SC-TAGfllE ASSIGN TO SORT DISK. 
002000 I-O-CONTROl. 
002100 DATA DIVISION. 
002200 fILE SECTION. 
002300 fO PR'NT LABEL ~ECOROS ARE OMITTED. 
002400 01 LINE PIC X(132). 
002500 fO OATAflLE 
002600 fILE .CONTAINS 9000 RECORDS 
002'00 8LOCK CONTAINS 16 RECORDS 
002800 VA or 10 IS OATAfllE-ID. 
002900 01 O-REC. 
003000 02 D-KEY. 
003100 03 D-KEY-X PIC X. 
003200 03 O-KEY-9 PIC 9(4). 



o 

o 

8URROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA 8~R8ARA PLANT 

003300 02 fILLER PIC X(S). 
003400 fD TAGflLE 

m ·'F t"'SW o~Z sat 

003500 fiLE CONTAINS 11000 RECORDS 
003600 BLOCK CONTAINS 20 RECORDS 
003100 VA Of 10 IS TAGfllE-IO. 
003800 01 T-REC. 
0039.0 02 T-KEY PIC X(5). 
004000 02 T-INDEX PIC 9(8) COMP. 
00410b OtT-REC-COMP PIC 9(18) COMP. 
004200fO S-TAGfILE 
004300 ' fiLE CONTAINS 11000 RECORDS 
004400' SLOCK CCNTAINS 20 RECORDS 
00450'0 VA Of 10 IS TAGFILE-IO. 
00460001 S-T-REC. 
004700 02 S-T-KEY PIC X(5). 
004800 02 S-T-INDEX PIC 9(8) COMP. 
00490~ fD S-OATAfILE 
005000 fiLE CONTAINS 9000 RECORDS 
005100 BLOCK CONTAINS 18 RECORDS 
005200 VA OF 10 IS DATAftlE-ID. 
005300 01 S-O-REC. 
005400 02 S-O-KEY. 
005500~ 03 S-O-KEY-X PIC X. 
005600 03 S-0-KEY-9 PIC 9(4). 
005'00 02 fILLER PIC X(5). 
005800 SO SO-TAGfILE 
005900 fILE CONTAINS 11000 REtOROS 
006000 SLOCK CONTAINS 20 RECORDS. 
006100 ~1 SO-REC. 
006200 02 SO-KEY PIC X(5). 
006300 02 SO-INDEX PIC 9(8) COMP. 
006400 WORKING-STORAGE SECTION. 
006450 01 OU .. ",. 
006455 
006500 
006600 
006100 
006800 
006900 

03 OPEN-TYPE PIC 9 COMP. 
88 OPENED-INPUT VA 1. 
88 OPENED-OUTPUT VA 2. 
88 OPENED-J-O VA 3. 

03 ~ALf PIC 9(10) COMP. 
03 AVERAGE REDEfiNES "ALf CO~P. 

05 fJLLE~ PIC 9. 
05 T-REC-NO PIC 9(8). 
05 FILLER PIC 9. 

W2 7:::tT77= 
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%SRPGTAGS 

%SRPGTAGS 

%SRPGTAGS 

03 DONT-COUNT-THIS PC 9 COMP. 

007000 
001050 
007100 
001200 
007250* 
001300* 
00.,400* 
007450* 
001500* 

T"E FOLLOWING IS NEEDED ONLY FOR SEQUENTIAL fILES 
fOR WHICH A REWRITE IS .SPEClfIEO. 
BUT IS INCLUDED IN STORAGE ALLOCATED ANYWAY. 

001600 03 lAST-I-O-WAS-A-REAO-V PIC 9 COMP. 
001700 88 LAST-I-O-WAS-A-REAO VA 1. 
001150* 
001800* 
007850* 
001870* 

IN ACTUAL CODE. TAG RECORD AREA STARTS HERE WITH TAG-KEY; 
(TINDEX IS NEEDED ONLY IN MODEL.) 
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007900 01 O-REC-NO PIC 9(8) COMP. 
001920* 
007950* 
008000* 
008020* 

TH£ fOLLONING IS NEEDED ONLY fOR SEQUENTIAL fILE 
OR DYNAMIC FILE WITH READ ••• NEXT: 

008050 01 PRIOR-KEY PIC X(5). 
008100 01 PRIOR-KEY-COMP REDEFINES PRIOR-KEY PIC 9(10) COMP. 
008200* 
008250* 
008300* 

THE f~LlOWING ARE NOt REQUIRED fOR SEQ fILES WITHOUT START. 

008400 01 HI PIC 9(8) COMP. 
008500 01 LO PIC 9(8) COMP. 
008600 01 RT-MAX PIC 9(8) COMP. 
008100 01 RT-INCREMENT PIC 9(8) COMP. 
008800 01 EOF-POINTER PIC 9(8) COMP. 
008900 01 NEW-EOF-PCINTER PIC 9(8) COMP. 
008950 01 SAVE-T-REC-NO PIC 9(8) CO"P. 
009000 01 ARGUMENT PIC XeS). 
009100 01 EOF-KEY PIC X(5). 
009200 01 KEYS-ADDED COMP. 
009300 02 HI-KEY-ADOED PIC 9(10). 
009400 02 LOW-KEY-ADOEO PIC 9(10). 
009500 01 HIGHEST-LOWEST-KEYS REDEfINES KEYS-ADDED. 
009600 02 HIGHEST-kEY-ADDEO PIC X(5). 
009100 02 LOWEST-KEY-ADOEO PtC X(5). 
009800 01 ROUGH-TABLE. 
009900 02 RT-KEY 
009950* 

PIC X(5) OC 1000. 

%SRPGTAGS 
%SRPGlAGS 
%SRPGTAGS 
%SRPGTAGS 
%SRPGTAGS 
%SRPGTAGS 
%SRPGTAGS 

010000*. THE. Of ROUGtt-TA9LE E.NTRIES IS A COMPILE-TIME CONSTANT. 
OIOlOO ot RT-ENTRIES PIC 9(6} COMP. 
010120* 
010150* 
010200 01 
010300 01 
010320* 
010350* 
010310* 

lAST-Rt-KEY IS A REUSABLE WORK AREA IN ACTUAL CODE. 
LAST-RT-KEY PIC X(5). 
LAST-RT-KEY-CONP REDEFINES LAST-RT-KEY PIC 9(10) CaMP. 

USER DATA STARTS HERE: 

010400 01 FILE-STAtUS 
010450* 
010500 01 OATAFtlE-ID. 
010600 02 fILLER 
010'00 02 D-FID 
010800 02 fILLER 
010900 01 TAGfILE-ID. 
011000 02 FILLER 
011050 02 fILLER 
011100 02 T-FID 
011200 02 fILLER 
011250********* NOTE: 
011300 01 fOUND 

PIC 99_ 

PIC X(10) VA SPACES. 
PIC 1(10) PIC 1(10). 
PIC X(10) VA SPACES. 

PIC 1(10) YA SPACES. 
PIC X(3) VA -TAG-. 
PIC X(1). 
PIC X(10) VA SPACES. 

XSRPGTAGS 

If SRPGTAGS. -TAG- APPEARS IN flO INSTEAD Of MFID 
PIC 9(4) COMP. 
PIC 9(4) COMP. 
PIC 9(8) COMP. 
PIC 9(18) COM' VA 55'442103449612004. 

011400 01 MOT-fOUND 
011500 ot DISK-READS 
011600 01 SEED 
011100 01 RANDOM-KEY REDEfINES SEED PIC 9(4) COM'. 
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011800 01'50 PIC 9(16) COMP. 
011900 01~SEEO-SQ REDEFINES S41 COtlP. 
-012000"0,2 FILLE~ PIC 9(18). 
"012100 02 MID PIC 9(18). 
012200 02 fILLER rIc 9(18). 

PROCEDURE DIVISION. 
OECLARA1IVES. 
PARITY-ERRO' SECTION. 

012250 
012300 
012400 
012500 
012600 
012100 
012800 Pl. 

USE AfTER STANDARD ERROR 
S-TAGfILE S-DATAfILE. 

012900 MOWE 30 TO fILE-STATUS. 
013000 END OECLARATIVES • 

. 013050 
013100 STARTP. 
013200S.010 027500 
027600 SORTER. 
027'00 SORT SO-TAGf ILE 

PROCEDURE ON TAGflLE OATAfILE 

027800 ON ASCENDING I(EY SO-KEY 
021900 USING TAGFILE 
021000 GIVING TAGflLE WITH LOCK. 
028050 
0281000PEM~I.PU'. 
02820'0 OPEN INPUT TAGfILE. 
028300 MOVE 1 TO OPEN-1YPE. 
028400 MOVE 0 TO fiLE-STATUS. 

THE fOLLOMING MAY BE OMITTED fOR SEQUENTIAL FILES 
UNLESS REfERENCED BY A START STATEMENT 

PERfORM 8UILD-ROUGH-TABLE. 

THE fOLLOIUNG IS NEEDED fOR SEQ filES OR DYNAMIC WITH READ •• , 

_MOVE 0 TO T-REC-NO. 

OPEN INPUT OATAfllE. 

028600* 
028700* 
028800* 
028900* 
029000· 
029100* 
029200* 
029300. 
029400 . 
029500* . 
029600 
029650 
029100 
029150 

OPEN-J-O. 

·029800 
029900 
029910* 
029920* 
029930* 
029940* 
029950 
030000* 
030100* 
030200* 
030300 
010100 
030800* 

. OPEN 1-0 TAGfllE. 
MOVE 3 TO OPEN-TYPE. 
MOVE 0 TO fILE-STATUS. 

THE fOLLOWING MAY BE OMITTED fOR SEQ filES 
UNlESS REfERENCED BY A START STATEMENT. 

PERfORM BUILD-ROUGH-TABLE. 

THE fOLlOMING IS NEEDED fOR SEQ fiLES OR DYNAMIC REAO ••• NEXT 

MOVE 0 TO T-REC-MO. 
MOVE 0 TO PAIOR-KEY-COMP. 
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030900* 
031000* 
031100 
031150* 
031200* 
031250* 
031300 
031350 
031400* 
031500 
031550 

THE fOLLOWING IS NEEDED fOR SEQ fILES WIT~ REWRITE 

MOVE 0 TO LAST-I-O-WAS-A-REAO-V. 

THE fOLLOWING IS NEEDED fOR SEQ fILES WITH START 

MOVE ALL afra TO LOW-KEY-AOOEO. 
MOVE 0 TO HI-KEY-ADOEO. 

OPEN 1-0 OATAfILE. 

031600 OPEN-OUTPUT-SEQUENTIAL. 
031650 
031100. 
031800 
031900 
032000 
032100 
032200 
032300 
032400 
032500 
032600 
032650 
032100 

. 032800 
032900 
033000 
033050 
033100 
033200 
033300 
033400 
033450 
033500 
033600 
033100 
033800 
033850* 
033900* 
033950* 
034000 
034050* 
034100* 
034200* 
034300 
03 .... 00* 

OPEN 
MOVE 
MOVE 
MOVE 

; MOVE 
OPEN 

OUTPUT S-TAGfILE. 
Z TO OPEN'-TYPE. 
o TO fILE-STATUS. 
o TO PRIOR-KEY-COMP. 
o TO S-T-INDEX. 
OUTPUT S-OA1AfILE. 

OPEN-OUTPUT. 
OPEN 0-1 TAGfILE. 
MOVE 2 TO OPEN-TYPE. 
MOVE 0 TO fILE-STATUS. 
MOVE 0 TO EOf-POINTER. 
MOVE 0 TO HEM-EOf-POINTER. 
NOVE ALL affa TO LOSl-f(EY-ADDED. 
MOVE O-tO "f-KEY-ADDEO. 
OPEN OutPUT OATAfILE. 

CLOSE-SEQUENTIAL-OUTPUT-RELEAS. 
CLOSE S-OATAfILE WITH RELEASE. 
CLOSE S-TAGfllE WITH RELEASE. 
MOVE 0 TO fILE-STATUS. 

CLOSE-WITH-RELEASE. 
CLOSE OATAflLE WIT" RELEASE. 
CLOSE TAGflLE WITH RELEASE. 
MOVE 0 TO fILE-STATUS. 

THE fOLLOWING NEEDED If WRITE USEO AND NOT CLOSED PURGE. 

If EOf-POJ"TER NOT = NEW-Eor-POINTER PERfORM SORTER. 

THE fOLLOWING NEEDED rOR SIMULATION ONLY 

MOVE NEW-EOf-POINTER TO EOf-POINTER. 

034500 READ-TAGfILE. 
034600 READ TA'fILE. 
03 .. 650 
034100 BUILD-ROUGH-TABLE SECTIOH. 
034800 GET-EOF-POINTER. 
034900* 
035000* THE EOf-POINTER IS oeTAINEO fROM AN 
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035100· 
035200· 
035250 
035300 
035'00 
035500 

ACCESS.fILE.INFCRMATtON COMMUNICATE EXECUTED HERE 

IF EOf-POINTER = 0 GO TO REAl-XIT. 
MOVE EOF-POINTER TO IEW-EOr-POINTER. 
COMPUTE RT-INCREMENT = (EOf-POtNTER • 

RT-ENTRIES. 
RT-ENTRIES - 1) I 

'035600· 
015700· 
035800· 

CHECK fOR EOf-POINTER < • ROUGH TABLE ENTRIES 

015900 If AT-I.CREMENT = 0 
036000 MOVE 1 TO RT-INCREMENT. 
036100 MOVE 0 TO LAST-RT-KEY-COMP. 
016200 . MOVE 0 TO RT-MAX. 
036300 MOVE 0 TO T-REC-NO. 
036400 LOOP. 
036500 ADO tn-INCREMENT TO T-REC-NO. 
036600 If T-REC-NO > EOf-POINTER 
036700 MOVE ° TO T-REC-NO 
036800 60 TO RT-EXIT. 
036900 ADO I TO RT-MAX. 
03100·0PEftf OR .. READ-T AGftLE. 
037100 SEOUENCE-CHECK. 
031200 If T-KEY NOT > LAST-RT-KEY AIO RT-MAX NOT = 1 
037300 DISPLAY -TAGFILE SEQUENCE ERROR - OS OR Op· 
037'00 GO TO SEQUENCE-CHECK. 
011500 MO'E J-KEY TO LAST-RT-KEY. 
03'600 MOVE T-KEY TO RT-KEY("T-MAX). 
031700 GO TO LOOP. 
031800 AT-EXIT. 
037'00 MOVE EOF-POINTER TO T-REt-NO. 
03.000 PERfO.RM REAO"TAGf ILE. 
038050 MOVE T-KEY TO EOF-KEY. 
038100 REAL-XIT •. 
038150 
038200 8INARY-SEARCM SECTION. 
038300 81. 
038400 If EOf-POINTER = 0 
038500 "O'E 0 TO T-REt-COMP 
038600 GO TO CHECK-ADDITIONS. 
038700 MOVE 0 TO LO. 
038800 MOVE RT-MAX TO HI. 
038900 AGAIN. 
039000 COMPUTE HALf = 5 * (HI • LO). 
039100 If LO = T-REC-NO 
039200 GO TO SEARCH-DISK. 
039300 If ARGUMENT NOT > RT-KEY(T-REC-NO) 
039400 MOVE T-REC-NO TO H' 
039500 GO TO AGAIN. 
039600 MOVE T-REC-NO TO lO. 
039100 GO TO AGAIN. 
019aeO·SEARCH-OISK. 
039900 If ARGUMENT = RT-KEY(HI) 
040000 COMPUTE T-REC-NO = HI • RT-INCREMENT 
040100 GO TO READ-THE-TAG-fILE. 

n::J: ~ .,-
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040200 COMPUTE to : to * RT-INCREMENT. 
0~0300 COMPUTE HI : HI * RT-INCREMENT. 
040400 If HI NOT > EOF-POINTER 
0~0500 GO TO SEARCH-DISK-LOOP. 
0~0600 If ARGUMENT > EOF-KEY 
040100 GO TO CHECK-ADDITIONS. 
040800 ADD t EOF-POINTER GIVING HI. 
040900 SEARCH-DISK-lOOP. 
041000 If LO .,1 NOT < HI 
041100 GO TO CHECK-ADDITIONS. 
041200 . COMPUTE "Atf : 5 * (LO • HI). 
041300 REAO"'lH£-TAG-fILE. 
041400 If T-REC-NO = 0 
041500 GO TO NOT-FOUND. 
041600 PERfORM READ-TAGfILE. 
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041100* 
041800* 
041900* 

THE FOLLOWING IS NEEDED fOR DEBUGGING 

ADO 1 TO OISK-READS • 

If ARGUMENT : I-KEY 
GO TO fOUND. 

If ARGUMENT NOT > T-KEY 
MOVE I-REC-NO TO HI 
GO TO SEARCH-DISK-LOOP. 

MOVE T-REC-NO 10 lO. 
GO TO SEARC~-DtSK-LOOP. 

CHEt~-AOOJIIONS. 

. 0~2000 
0~2100* 
042200 
0~2300 
O~2400 
0~2500 
042600 
042100 
042800 
0~2.900 
043000 
043100 
043200 
043300 
043400 
043500 
043600 
043100 
043800 
043900 
044000* 
044100* 
044200* 
044300 
044400* , 

If ARGU"EIT > HIGHEST-~EY-ADDED 
GO TO lOT-fOUND. 

If ARGUMENT < LOWEST-KEY-ADOEO 
GO TO NOT-fOUND. 

HOVE EOf-POINTER TO T-REC-NO. 
SEARC"-~OOI'I6HS. 

ADO 1 TO T-.EC-NO. 
IF T-REC-NO > NEW-EOf-POINTER 

GO fO NOT-rOUND. 
PERFORM READ-TAGFtLE. 

THE fOlLOWUUi IS NEEOEO fOR OE8UGGING 

ADO 1 T~ DISK-READS. 

044500 If T-KEY NOT : ARGUMENT 
044600 GO TO SEARCH-ADDITIONS. 
044100 fOUND. 
044800* 
044900* 
0~5000* 
0~5100 
045200* 

THE fOLLOWING NEEDED fOR DEBUGGING 

ADO 1 10 fOOND. 

045300 GO TO SEARCH-EXIT. 
045400 NOT-FOUND. 
0~5500* 
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045600-
045'00-
045800 
045900· 

THE FOLLOWING NEEDED fOR DEBUGGING 

ADO 1 TO HOt-FOUND. 

046000 MOVE 0 TO T-REt-NO. 
046100 SEAAC~-EXIT. 
046150 
046200 SORT-lHE-TAGfJLE SECTION. 
04630051. . 

CLOSE tAGflLE LOCK. 
PERfORM SORTER. 

046400 
046500 
046510-
046520-
0.46530-
046540 
046550-
046600 
046650 
04670:0 

THE FOLLOWING IS NEEDED fOR SIMULATION ONLY. 

MOYE HEW-Eor-POtNTER to EOf-POINTER. 

OPEN J-O T"GfILE. 
PERfORM BUILD-ROUGH-TABLE. 

046900 READ-SEQUENTIAL SECTION. 

MO'E 0 TO F1LE-STATUS. 
04100-0 Rl. 
041050 
047100· 
047200-
04'300-
04'400 

THE fOLLOW'N' MAY BE OMITTED fOR SEQ FILES OR NO WRITES. 

041410 
04'420 
04'430 
04'450 

If EOF-POINTER = NEW-Eor-POINTER 
MO'E SAVE-T-~EC-NO TO T-REC-NO. 
READ TA'fILE. 
MOVE T-KEY TO ARGUMENT. 
PERfORM SORT-THE-TAGfILE 
PERFORM BINARY-SEARC". 041500 

041600-
04"00 SETUP. 
041900 ADD I TO T-REC-NO. 
048000 READ TAGflLE AT END 
0481qOMOIE 10 TO FILE-STATUS 
048200 SUBtRACT 1 fROM T-REC-NO 
048300 GO '0 Rt-EXIT. 
048350· . 

GO TO SETUP. 

048400- 'ME FOLLOWIN' MOVE NECESSARY ONLY IN MODEL -
048454. SAME fIELD IN ACTUAL CODE 
048500·· •• •••• •• ••• ••• • 048550 MOVE T-IND£X TO D-REC-NO. 
048600·-*·_·.·*_ ••••• ·-

TME fOLLOWING IS NEEDED fOR SEQUENTIAL fILES 
FOR WMICH A REWRITE IS SPEClflEO 

MOVE 1 to LAST-J-O-WAS-A-READ-V. 

READ OATAf'ILE. 
tF T-KEY NOT = O-KEY 

MO'E 93 TO fILE-STATUS 

• _r ur 

048100· 
0481'50* 
048800· 
048850 
048900· 
049000 
049050 
049100 
049120* 
049t50 

NOTE: SEE ALSO READ-RANDOM IF f'LE-STATUS NOT PRESE~T 
ELSE 
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MOVE D-KEY TO PRIOR-KEY. 
RI-EXIT. 

READ-RANDOM SECTION. 
R2'; 

MOVE 0 TO fILE-STAtUS. 
If OPEN-TYPE = 0 
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049200 
049250 
049300 
049400 
0,.9500 
0"9600 
049700 
049750 
0,.9800 
049850 
0,.9900 
050000 
050100 

STOP -READ ON UNOPENED FILE - OS OR OP-. 
MOVE O-KEY TO ARGUMENT. 
PERfORM BINARY-SEARCH. 
If T-REC-NO = 0 

MO¥E 23 TO fILE-STATUS 
GO TO ~2-EXtT. 

050150_* •• ••••• •••••••• 
050200 MOVE T-INOEX TO D-REC-NO. 
050250·**** ••••••• *.**. 
05Q300 . READ OATAfILE. 
050400 
050500 If T-~EY NOT = OaKEY 
050600 MOVE 93 TO fiLE-STATUS. 
050100· If fILE-STATUS NOT PRESENT 00 TMIS INSTEAD: 
050800· STOP~TAG fILE HOT SYNCHRONIZED WITH DATA FILE - OS OR Of 
050900 R2-EXIT. 
050950 
051000 WRtTE-SEQUENTIAl SECTION. 

MOVE 0 TO fILE-STATUS. 
If OPENED-I-O 

STOP -~RITE ON A SEQUENTIAL 1-0 FILE - OS OR OP
GO TO WI. 

If SaO-KEY HOT > PRIOR-KEY AND S-l-INOEX NOT : 0 
HOVE 21 TO fILE-STATUS 
GO TO V-SEQ-EXIT. 

MOVE S-D-KEY TO PRIOR-KEY. 
MOVE S-D-KEY TO S-T-KEY. 

ADD 1 TO S-t-INOEX ON SIZE ERROR 
STOP -TAGfILE SIZE EICEEDED - OS OR Op· 
GO TO "2. 

'UUTE S-T-REC. 
WRITE S-Q-REC. 

051100 WI. 
051150 
051200 
051300· 
051400 
051500 
051600 
051700 
051800 
051900 
052000 "2. 
052100 
052200 
052300 
052400 
052500 
052600 
052650 

W-SEQ-EXIT. 

052700 WRIIE-RANOOM SECTION. 
052150 WI. 
052800 
052850 
052900 
052950 
052910 
053000 
053100 
053200 
053300 

MO'E 0 fO FILE-STATUS. 
IF OPEN-TYPE = 0 

STOP -WRITE ON UNOPENED FILE - OS OR OP-. 
HOYE O-KEY TO ARGUMENT. 
MOVE T-REC-NO TO SAVE-T-REC-NO. 
PERfORM BINARY-SEARCH. 
If T-REC-NO NOT = 0 

MOVE 22 TO fILE-STATUS 
GO TO V-RANDOM-EXIT. 
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053400 
.453500 
'053600 
053100 
053800 
053900 
054000 
054100 

W2. 
MOYE O-KEY '0 T-KEY. 

AOO t '0 NEW-EOf-POINTER nN SIZE ERROR 
STOP -'AGfILE SIZE EXCEEOED - OS-OR OP
GO '0 liZ. 

MOYE NEW-EOf-POINTER TO T-REC-NO. '-INDEX. 

WRITE T-REC. 
054t50.· •••• ~ ••••••• * •• 
054200 MOVE T-'IOEI TO O-REe-NO. 
054250··· •••••••••••••• 
054400 If ARCUMENT < LOWEST-KEY-ADOEO 
054500 NOVE ARGUMENT TO LOWEST-KEY-AOOEO. 
054600 If ARGU"ENT > HIGHEST-KEY-ADOEO 
054100 MOVE ARGUMENT TO "IGHEST-KEY-ADDED. 
054750 WRITE O-REe. 
054100 MOVE SAVE-T-REe-NO TO T-REe-NO. 
054850 W-RANOOM-EXIT. 
054900 
054950 RE~RITE-SEOUENTIAL ·SEeTION. 
055000 IE,:",1. 
055100 'If NOT OPENEO-I-O 
055200 . STOP -REWRITE ON A fILE NOT OPENEO 1-0 - OS OR Op· 
055300 GO TO RE-l. 
055400 MOYE 0 TO fiLE-STATUS. 
055800 If NOT (lAST-t-O-WAS-A-REAO AND D-KEY = PRIOR-KEY) 
055900 MOVE 21 TO fILE-STATUS 
056000 GO TO REWRITE-SEG-EXIT. 
056600 MOVE 0 TO lAST-I-O-WAS-A-REAO-V. 
056100 WRITE O-REe. 
056800 
056850 REWRITE-SEQ-EXIT. 
056860 
056900 REWRITE-RANDOM SECTION. 
051000 RE-l. 
057tOO IF NOT OPENEO-I-O 
051200. STOP -REWRITE ON A fiLE HOT OPENED 1-0 - OS OR OP· 
051300 GO TO RE-l. 
051400 MOVE 0 TO fILE-STATUS. 
051500 MOV£ O-KEY TO ARGUMENT. 
051550 MOVE T-REe-NO TO SAfE-t-REC-NO. 
051600 PERFORM BINARY-SEARCH. 
051100 If T-REe-NO = 0 
051800 MOVE 23 TO fILE-STATUS 
051900 GO TO REWRITE-RANDOM-EXIT. 
0579S0* ••••••• *.~ •••••• 
058000 MOVE T-IIOEI TO O-REC-NO. 
058050···.·.*.* •••••••• 
058100 WRITE D-REC. 
058150 MOVE SAVE-T-REe-NO TO ·T-REe-NO. 
058200 REWRITE-RANDOM-EXIT. 
058250 
058300 StART-SETUP SECTION. 
058400 SI. 
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058500 
058600 
058100 
058800* 
058900* 
059000* 
059100 
059200 
059300* 
059400 
059500* 
059600* 
05910,0* 
059800* 
059'00 
060000* 
060100 
060150 
060200 

IF OPENED-OUtPUT OR OPEN-tYPE = 0 
stOP ·StART ON FILE NOT OPENED INPUT OR 1-0 -OS OR op· 
GO TO 51. 

THE fOLLOWING MAY BE OMITtED FOR SEI filES OR MO WRITES. 

If Eor-~OINTER HOt = NEW-EOf-POINTER 
P[RFORM SORt-THE-TAGfILE. 

MOVE 0 to FILE-STATUS. 

tHE fOLLONI"G IS NEEDED fOR SEQUENTIAL fILES 
fOft WMICH A REWRITE IS SPECIFIED 

MOVE 0 TO LAST-I-O-WAS-A-REAO-V. 

MOYE O"?XEY TO ARGUMENT. 
PERFOAM BIIARY-SEARCM. 

0.6030'0 START-EOL SECTION. 

PE'FORtI START-SETUP. 
tF T-REC-NO = 0 

MOVE 23 TO fILl-stATUS 
MO'E EOf-POIITER TO t-REC-NO 
GO TO START-EOL-EXIT. 

SUBTRACT t FROMT-REC-NO. 

060'00 $1. 
060500 
060600 
060700 
060800 
0,60900 
061000 
061100 
061150 

START-ElL-EXIT. 

061200 START-HOt-lSS SECTION. 
061300 S.l. 
061400 PERfORM StART-SETUP. 
061500 Ift-REC-NO NOT = 0 
061600 GO to ITS-ElL. 
061650 If ARG~MENT > EOf-KEY GO TO INV-KEY. 
061'00 COMPUTE MALf = 5 • (LO • HI). 
061800 If t-R[C-NO < EOf-POINTER 
061900 GO to StART-NOT-LSS-[XIT. 
062000 IIV-KEY. 
062100 MOYE 23 TO fILE-STATUS. 
06220G MOVE EOf-POINTER to T-REC-NO. 
062300 GO to StART-NOt-lSS-EXIT. 
062400 ITS-Ell. 
062500 SUBtRACt· 1 rROM T-REC-NO. 
062600 START-ftOT-LSS-EXlt. 
062650 
062'00 STARt-GTft SECTION. 
062800 51. 
062900 
063000 
063050 
063100 
063150 
063200 

PERFORtt START-SETUP. 
IF '~REC-NO NOT = 0 

GO TO ITS-EOL-2. 
If ARGUMENT > EOF-KEY GO TO INV-KEY-2. 
COMPUTE. HAlf = 5 • (HI. LO). 
IF T-REC-NO < EOf-POINTER 
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063300 
063400 
063500 
063600 
063100 
063800 
064000 
064100 
064500 

GO TO START-GTft-EXIT. 
INV-I£Y-2. . 

MOVE 23 TO fILE-STATUS. 
MOVE EOF-POINT£R TO T-REC-NO. 
GO TO START-GTR-EXIT. 

ITS-EGL-2. 
If T-REC-NO NOT < EOF-POINTER 

GO 10 IIIV-IEY-2. 
START-GTR-EXIT. 
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'.is portion of th. specification docu.ents the Data "anage.ent 
.ection of tit. C080L co.piler and i. subdivided into s.ctions 

..... iet. concern tile decl arat ion. processi n9. and access; ng of OM 
ent .. tes. A saaple p".9ra. is included to suppo .. t the discussion 
of date aanage •• nt. 

DB «logical data-base na •• > Of] <data-base fta.e>. 

OATAS£' ...... ,.-.'. 
<l.y.l .... u.b.r> <dataset-na.e> (ORDERED/RESTART) DATA SET «DOL ,». 
« •• t-na.e> [RETRIEVAL) SET «DOL .>. AUTO) 

Of <dataset-na.e> «DOt. .» 
KEY IS/IEYS A~E <co.ponent-na •• -t>(.<coeponent-na.e-Z>J •••• 

SUBSET _ ... _-.' 
<l.vel-auaber> <subset-naae> SET «DOL .>. MANUAL) 

Of <dataset-na.e> «DOL .» 
(KEY IS/KEYS ARE <coaponent-na.'-1>(.<cottponent-naae-2>1 ••• 1. 

Tit. <001. .> consists of a structu .. e nuaber followed b, the ti.e 
and date "lien tile dataset .. as created. The fo ... at for DOL-NUMBER 
is: 

SSS HH:M"=SS ""/OO/YY 

'his string of e .... act ... s is encoded into a 64-bit path 
dictionary entry by MERGE. 

01 PATH.OICT.fORMAT 
02 LOCK.BIT 
02 MEOIA.8IT 
02 BEEN. OPENED 
02 EXPLICIT.OPEN 

BI T(64 h 
8IT(1). 
8IT(1). 
8IT(1)' 
8IT(I). 

t"-'ii§irg 
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02 FILLER 
02 Srft.NUMBER 
02 OM.TIME 

03 OM.HOUR 
03 OM.tlIN 
03 OM. SEC 

02'OM.OAIE 
, 03 O ... "OreTff 

03 OIl.DAY 
03 DM.YEAR 

81T(4 ). 
8IT(8)' 
8IT(11). 
8IT(5). 
8IT(6). 
8IT(6). 
BIT(16). 
8IT(4)' 
8IT(5). 
BIT(1). 

QI~I6IU& HEGIIIE! 

Ttaa OMSTArus REGISTER is six digits tong and IIilt basat b, each 
OM co •• unicate. A value of zero indicates no exception. 

PARSE 

MERGE 

Adds O"STATUS to t~e reserved IIord tlsts and translatas 
tIe s,ntax of OMSTATUS (cexception n •• e» into 
(OIlSTATUS == <ttteral». <exception-na.a>s are reserved 
Mards ont, fn tbis contelt. Each corresponds to an 
exception-flu.bar <lfteral>. 

ONCAIEGORY beco •• s a separate JRESNO te.porarit,_ 

Assigns .e.or, fn OSEGO. 

EXPLODE EI • .-ds references 
CONOITIOWS.NAME flag 
relation tn PROSYN. 
being used ,out side a 

to loot like a TWORO. and 
so ONSTATUS .. itt at .. a,s be a 

Thfs also prevents D"STATUS 
condition. 

sets 
futl 
froe 

" 

For OMCAJEGORY. transfor.to a nor •• t TWORO. atlolling 
direct access b, an, appropriate COBOL operation. 

W'.n the DATA-BASE SECTION is daclared. tbe co.piler does the 
folloll'a9 1 

Verifies t'.t it f.tlaMs t~. FILE SECTION and precedes the 
NORKING-STORAGE SECTION. 

Outputs a du •• , TXON "Ith tevet = 0 (tilce WS-SECJION) and 
s,"ol = -OATA-BASE- followed b, the OB.PACK.IO obtained 
fr •• th. FP8 of til. librar, fil •• 
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V.rif'es that t.e DATA-BASE SECTION consists onl, of -01 
OS-NAME INVOKE ••• - entries and ·OB •••• entries. 

When DB is declared. tbe coe,iler: 

Saves the data-base naa •• 

Outputs the data-base fta •• as a TN"LII. 

Outputs a TXOII. 

If present. outputs -OF· followed b, a data-base na •• as a 
TNNlIT •.. wtaich effectivel, redefines the previous data-base 
na.e as <logical data-base naee>. 

Mhen INVOKE is declared. the co.piler: 

Verifies DATABASE.SECTION.fLAG = 1 and LEVEL = 01. 

Opens .OAfA-8ASE/OATASET.NANE (Ii'e a copy froa library) 
Mhere data-base is the first nine characters of the 
data-base na.e. 

Sc-as past the 01 dataset-na.e of the source iaage and 
sullstitutes the i ... "oking dataset-naae. 

Marks the scanned source i.ages with -.-. 

Mhe. DATA SET Is dectared. the co.piler: 

Vertftes OATA.8ASE.SECTIOM.fLAG = 1 

Parses the OOl-NUNBER. 

Assigns an DCUfi to each ke,-na.e where level := If 
-RETRIEVAL- THEN 52 ELSE 51 

Marks coaponent-n •• es as TNORO with ·OATA-BASE- as a TQUAL. 

Checks for -RESTART- or ·ORDEREO- and sends it thru to 
Merge. 
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4C) When SET is declared. the eo.piler: 

c 

Veriffes OATABASE.SECTION.fLAG = 1 

Parses the DOL-NUMBER 

le.,et : 53 

oetetes the target dataset-naa. 

Parses the target 00L-NUM8ER 

OUtputs the target c:oaponent-naae as T"ORO with "OATA-BASE
as TOUAl.. 

When end of DATA-BASE SECTION is found. DATABASE.SEctION.fLAG:= 
o. 

when fINO/MODIFY is specified. the eo.piler outputs the 
eo.ponent-ftaaes of the s.leetion expression .. ith ·OAtA-BASE- as 
TQUAl. 
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9UALIEI"IllII BtilJLVIIIJI 

ltu~ fott • .,lng characteristtcs are .",Ibited: 

It... with tevets of 52. 
t ...... t •• s. 

52. or 53 have scop. onl, of 

, ... DB.SECTION.OCUR includes all database it •• s in its 
sco .... 

. 1.lIiblt. .,ror r.~orttn9 for a TWORD wi til the 
08.SECTION.OeUR as its qualifier. If unidentified na •• ~ 
the. aCUR := 01 if 'nsufficient qualification. then OCUR := 
la.t _of the duplicates. 

Note: No conditlon-na.es witl be cORtained In 
d •• crlption. th.r.fore the building 
tONDlfION.NAME.TA8LE do.. Rot conflict 
building of the PATH. INfO. TABLE. 

a DATASET 
of the 

with the 
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Save th. OI.PACK.IO (T.NL IT) to be us.d in OM.OPEN and OM.CLOSE. 

fo~ .acll 01 dat.s.t· ...... INYOKE.NO 1= BUMP INVOKE.COUNT 

Based oa tit. ST.UCTURE.NU"8ER of the DOL-NUMBER. tbe co.pit.~ 
as.'gns a unlqu. PATtt.NO and builds • cor~esponding 
PATH.OIClIO.ARl.ENT.' In t'. PATH.OleTIONARY bloct on the SEGfILE 
.... tctt contains tlte unique DOl-NUMBER (Start the PATH.NO at one). 

Build. tab"e relating tile datas.t OC". to It. It.,-naaes and 
t ... t~ c •• pon.nt .... ~a.e. and coat.inlngthe INVOKE.NO and PATH.NO 

.... dt .... TARGET.PATM.NO. ..at.: If th. ta",et DATASET of a SUBSET 
fs .ot· INVOKED.. tlaen ignore that path and its co.ponents when 
building tit. table. e.g.. its co.pone"t OCUlh:O. The -RESTAfH-o att~ibut. is atso ."coded in ttl.s table .nt",. 

Drop allattribut •• (e.g.. OoL-NUNB['. co.poRent-naa... etc.) 
.. hen parstng path dect.rations. 

for each DB .. sav. tlte data-base na •• (TNNLIT) ina table with its 
OCUR. Orop '."Llt.. Logical-data-base fta.e (another TNNLIT 
foll.".d b, -Of- if present) .. tll replace data-bas. na •• in this 
t ..... for eventual use 1ft ·OPEN- co •• unicate. 
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STUONAMES SET (11. AUTO) or STUDENTS (38) 
KEYS ARE lAST-NAME. fIRST-NAME. 

ALL ON AON 
---- -- ---
TXON TXDN (STUOEITS.LEVEL=02) TXON (STUDE"TS.LEVEL=02) 
ORDERED 
DATA DATA 
TIN'Gft( 38) 
TXOM TXOte (STUDEN'S.LEVEL=51) nCON (STUONAMES.LEVEL=51) 
TIIT6R(f1) 
TMORO TVOftO(LAST-NAME) 
TMORD TMORO(ftRS1-NAME) 
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OZ COURSE SET e8.ltANUAL) 
or UNIV-COURSES (14) 
IEYS ARE DEPAR'MENT_LEVEL. 

ALL ON --- --
IXDN TXDN(COURSE.LEVEl=51) 
TII'GR(8) 
or 
TI.'G-I(14) 
'lORD '.ORoeDEPARINENT) 
'.ORO TWOftO(LEIEL) 

AON ---

3-8 
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TXDH (COURSE.LEVEL=53) 
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Parse the OM. VERBS with particular attention to the 
.... l.t ionshlp of dataset-nases and tbeir paths. 

Output the INVOKE.NO and PAT~.NO as TINTG' tokens following 
references to patch na.es. 

Tbe CT.AOVEA8 bits for th. OM.VER8S are arranged as follows= 
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I Ofstlnguls.es INSERT fro. STORE or REMOVE fro. DELETE. 
2 RECREATE or distinguishes BEGIN-TRANSACTION fro. 

END-TRANSACTION 
1 ONSTATUS for.atl 

OIBtnar, 
'l:Decteat (4 81T) 

4 ON EXCEPTION specified 
5 UPDATE 
6 MODIFY 
7-11 SELECTION EXPRESSION type 

OINtXT 
l:PlUOR 
2='IR51 
3:LAST 
4:NEXI and -AT- clause 
5:CURRENT 
6:-AT- clause 

12 PATH TYPE 
OIKEY 
l:DATASET or 

Notel = No s,ata. c'ecklng will be dofte by MERGE 
for t.e EXCEPTION clause. If the clause is 
specified. it wilt be output as is. for 
.andllng b, PROSYN. 

Defined: OPEN UPDATE/INOUIRY <data-base naee> 
(ON EXCEPTION <state.ent> (ELSE <state.ent») 

T •• co •• uRlcates used in OPEN ar. as follows: 

", CT. VERB=6 
CT.OB~ECT=Not used 
CI.ADWER8= 

BIT I = PACK.IO included 
BIT 3 = OMSIAfU5 foreat 

O:Bi.ar, 
l:Dect •• t (4 BtT) 

BIT 4 = -ON EXCEPTION
BIT 5 = ·UPDATE-

0: -INOUIRr 
1: -UPDATE-

CT.I=Bit length of ONSTATUS register 



I 
'I 

I 

mY-

o 

C' '} 

8URROUGHS (ORPORATtON 
(OMPUTER SYSTEMS GROUP 
SANTA BA~8ARA PLANT 

COMPANY CONfiDENTIAL 
COBOL COMPILER LOGIC 
P.S. 2212 53" (C) 

CT.Z=8ase ~etattv. add~.ss of OMSTATU5 ~e9ister 
CT.3=Base ~.tative address of data-base naae 
CT.4=length of data-base na •• in bits 
CT.5-8ase relattve address of data-base PACK.tD 
CT.6=Length of data-base PACK.tO 

!ltBGt OUIf!UI 

Oefifted: TIRESWD 
TNNt.lT 
TRESWD 

OPEN.OM 
data-base nalle 
UPDATE <.xception clause> 

Verify t~at it is a data-base na •• 

Change OPEN to OM. OPEN before output (new verb) 

Look up data-base na.e in table by OCUR. output the na.e. 

Oefined -= CLOSE <data-base naae> 
(ON EKCEPTION <stateaent> ELSE <state.ent»] 

CT.VER8=' 
CT.OBJtCl=Not used 
CT.AO¥ER8= 

BIT 1 ~ PACK.IO included 
Bil 3 - OMST~IUS foreat 

O:Binary 
llDecie.t (4 bitl 

8tT 4 -= wON EXCEPTION-
CT.l=8it length of DMSTATUS register 
CT.2=Base relative address of DMSTATUS register 
CT.l=Base relative address of data-base naae 
Cl.4-length of data-base nalle in bits 
CT.S=Base relat.ve address of data-base PACK.tO 
CT.6=length of data-base PACK.IO 
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Oeflned: ,aESMD CLOSE.DM 'I .. LIT data-base fta.e 
<EXCEPTION CLAUSE> 

Verif, that It is a d.ta-base na.e 

Cbange CLOSE to OM.CLOSE before output (new verb) 

Loot up dat.-b •• e n •• e In tabte by OCURr output the naae. 

at&IElBECBE.6l£ 

Oeftned: CREATE/RECREATE <d.taset-naae> 
(ON EXCEPTION <stateaent>(ELSE <state.ent») 

. CT .'ER8~18"· 
CT.08~ECT.INWOIE.NO. PATH. NO 
CT.ADVER8= 

BIT 3 = ONSTATUS for.at 
OI8t .... r' 
t:D.~l •• t (4 81T) 

8'T 4 == -OIlEIC£'TION-
811 8 = -RECREATE-

CT.1-8it tength of DISTAlUS register 
CT.2=8.se retattve address of DMSlATUS register 
CT.3=8it length of the DATASET record wort .rea 
CT.4=8ase relative address of the DATASET record wort area 

IEIGE QUIeUI 

Detlned: TRESllaD 
TII"R 
TIII"R 
TWORD 

V.rlf, the dataset-nae. 

CREATE/RECREATE 
INfOKE.NUM of dataset-na.e 
PA'H.HUM of dataset-naae 
dataset-na •• < •• ception clause> 

Output th. dataset-n ••• and path tnforeatton 
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(ON EXCEPTION <state •• nt> (ELSE <state.ent>]) 

CT.VERB=16 
CT.OBJECT=INVOKE.NO. PATH.NO 
CT.AOVERB= 

BIT 3 = OMSTATUS for.at 
OIB.nary 
lIO.ct.a' (4 BIT) 

CT.l=8It length of OMSTATUS register 
CT.2=Oase relative addr.ss of OMSTATUS register 
CT.l=8it length of the DATASET record wort area 
Ct.4=8ase Relatl.e address of the DAtASET record wort ar.a 

De·fl.edt '''ESMO 
TINT'GR 
TINTGR 
TMORO 

STORE 
INVOKE.NUM of dataset-na •• 
PATH.NUM of dataset-na.e 
dataset-na •• <exception-clause> 

Vertf, the dataset-na.e 

Output t~e dataset-na •• and path i.for.ation 

Oef'fted: FREE <dataset-na.e> 
(ON EXCEPTION <state •• nt> (ELSE <stat •• ent») 

CT.'£ •• =21 
CT.OBJECT=INVOkE.NO. PATH.NO 
CT.AOV£Ra= 

BIT 3 = OMSJAtUS foreat 
OIBtnar, 

BIT 4 = ·ON EXCEPTIO.· 
CT.l=Btt leftgtb of OMSTATUS register 
CT.2=8a •• relative address of DMSTATUS register 
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!W!i£ IHllfUl ' 

IRESWO FREE 
TIITGR INVOKE.NUM of datas.t-na •• 
TINT'TR PAlH.NUM of dataset-na •• 
TWORO dataset-n ••• <.xception claus.> 

fer if, the dataset-na.e 

Output the dat ••• t-fta •• and path inforaation 

1.~Elll8E.gIE 

Oefi.ed: INSERT <dataset-na.e> INTO <subset-ftaa.> 
[0. EXCEPTION <state.ent> (ELSE <state.ent») 

O.ft •• eli RENOVE tURRENT fROM <subset-na •• > 
[Olil EXCEPTION <state.ent:> (ELSE <state.ent») 

'~T.VER8.16 INfOKE.MO. PATH.NO of subset-n ... 
'CT .AOVER$#', 

BIT 1 • ON 
BIT 3 ,. DMSTATUS for.at 

oaBi'nar, 
l:Oeciaal (4 bit) 

BIT 4 • -ON EXCEPtIO.-
tl.I=Bit ,length of ONSTATUS register 
Cl.2=Bas8 ... lative address of OMSTATUS regl ster 
CT.3=INVOKE.NO. PATH.NO of dataset-n ••• 

liE 8iE .llUU.IIl 

IRESIO 
TtNTGR 
TIN1'R 
TWORO 
IIWTGR 
IINTGR 
TWORD 

INSERT/REMOVE 
,NVOKE.HUM of dataset-na •• 
PAtM.NUM of dataset-na •• 
dataset-n •• e or TRESNO CURRENT 
INVOKE.NU" of subset-na •• 
PATH.NUN of subs_t-fta._ 
subset-n... <exception clause> 

Verif., tile dataset-,.a.e to b. a proper t.rget DATASET of the 
subset-naa •• nd output it with its path Info. 

Output tlte t.rget dat.s.t .... a •• and its pat" inforeation. 
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CT •• ERBs are li.e those for STORE and DELETE. The y af'e 
distinguisbed b, BIT 1 on CT.VERB. 

ror REMOVE. JWVOKE.NUM and PATH.NUM of DATASET are z.ro. 

EltJlllUUUEI 
• 

"88£11 f!lti llEJB!61lgl 

Oe·fi ... ~: 

Oef •• ed: 

Defined: 

.rIMO/MODIFY [<dataset-naee> VIA) 
<dataset-naee/<subset-na.e>l<order-naee>1 
<retrieval-nae.> 
[ON EXCEPTION <stateaent> (ELSE <state.ent>]] 

FIIO/NOOIFY «dataset-nawe> VtA) 
NEXT/PRIOR/flRST/lAST <dataset-naa.>I<subset-naee> 
<order-natte> 
(ON EXCEPTIOM <stat •• ent> (ELSE <state.ent>]] 

fllO/MOOlry (dataset-naae VIAl (NEXT) 
<subset-na.e>l<order-naae>l<retrievat -naGle> AT 
<cotllponent-na.e-l> :: <data-na.e-l>I<litet"al-l> 
[AND <coaponent-nace-2> :: <data-na.e-2>1 
<literal-2» ••• 
«ON EXCEPTION <state •• nt> (ELSE <state.ent>]) 

Mote: Tbe -<dataset-na.e> VIA- clause is aandator, when the path 
is a <subset-naee>. 

CT.VERB=15 
CT.OBJECT::INYOKE.NO. PATH.NO of t •• path-naa. 
CT .ADVERB= 

81T 3 :: DNSTATUS for.at 
OISinar, 
I:Dacia.l (4 BtT) 

BIT 4 :: ·ON EXCEPTION-
81T 6 :: -MODlrY-

81T 7-11 :: T,pe of selection expression 
O:NEXl 
l:PRIOR 
2:fIRST 
l:lAST 
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4'NEIT and AT clause 
. 'ICurrent 
61AT clause 

BIT lZ - T,pe of path 
OaKe, 
I:Oataset 

CT.1-8tt length of OMSTATUS register 
CT.Z-Base relative address of DMSTATUS register 
CT .3-8ft length of the DATASET record .. ort area 
CT.5-Base retative address of SEARCH KEY (CAT of co.ponent 

na •• s) 
CT.6-INYOKE.NO. PATH.NO of dataset-nace 

TRESWD .FINO/MOOI'Y 
TINTGa II'OKE.NUM of dataset-naa • 
. TI""a PATH.NUM of dataset-naa. 
fWORD dataset-naae 
TINT6R INVOKE.NUM of t •• path 
fWORO PATH.NAME 

(TRESND N£IT/FIRST/PaIOR/lASTl 
<selection expressfon> 
<e.ception clause> 

Wh.re <SELECTION EXPRESSION> is: 

TWORO COMPONENT-NAME 
TRESWO --
TMORO/LITERAl 

• 
• 
• 

.... If' tb. PATH. NAME to be .. prop.r path to the dataset-naae and 
output t'e path inforaatlon. 

Output tb. target dataset-na.e and its path infor.atton (suppl, 
tbe parent OCU, as a TWORO tot.n If the dataset-naee is o.itted). 

Verif, tea. coaponent-naae list to be in the ,,"oper order with no 
na •• s aisstng froe the list. 

The t,p. of the PATR_NAME is DATASET If 81T 1 of the DNfLAGS ts 
on in the PATH.NAME. This bit is used as the FILLER_FLAG in the 
DATA DI.ISION. 
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When DATA SET i. declared. allocate a separate work area for it • 

•• en an entr~ with tevet-51. 52 or 53 is declared. it Is treated 
ltke an 88. i.e •• storage i. not atlocated. 

Verif, the uftl~uen.s. of the 01 DATASET-NAMES within a 08 and 
DATA-BASE na •••• 

Special .andling needed for n •• ted 
scope-retat.d control probl •••• 

data s.ts to avoid 

Change 'VORO to llNOEX for it •• s with leve(=51-53 (done in 
PROCEDURE RESOlVE.FACTORS) In order to re.trict the use of 
PAIH.NA"ES to OM.VER8S. 

Par •• th. ·ON EXCEPTION • • .- claus. of the OM. VERBS • 

'e"rate co .... alcat •• correspondtng to Ott verbs. 
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PPB 
••••••••••••••••••••••••• 
• • 

PATH.DICT.BLOCK (PBO) 

• 
• 
it 

• 
• 
• 

••••••••••••••••••••• .* ••••••••••••••••••••••• 
o • Not used . <--------. PAIM.OleT.BLOCK.PT. • ••• * ••••••••••••••••• • •••••••••••••••••••••••• 
I .ODl.NUM9ER(64 BITS). • • 

.** •••• * ••• * •••• * •••• • • 
• 
• 

2 • 
_ •• * ••••• *.***.*.* ••• • 

-

-

-

Table 3.t FIXUP Processing 

n.. cOll1liter assigns path nuebers to each unique path 
n •• e declared in the DATA-BASE SECTION (e.g •• 
datas.t-...... subset-...... ord.r-n •••• r.tri.val-na •• ). 

Tlte PATH DICTIONARY SLOCK (POB) contafns a PATH 
DICTIONARY ENTRY (POE) for each p.th ...... Tbe POE 
contai .. s th. 61t-bit ODl-NUMIER associated "ftlt that path .... ~ 
Tlte PATM.NO and I NVOIE .. NO are 
aesired P.tlt to • OATASET r.cord. 
.~ Index into the PATH.OICTIONARY 
The INVOKE.NO is used to Id.ntlf, 
DATASET record ,,"ere tltat DAIASET 
tban ollce. 

used to identif, the 
lhe PATH.NO is us.d .s 

to get the DOl-NUMSER. 
the infor •• tion about a 
has b •• n invok.d eor. 

161eL£ 0116-8ASE 1££lJgI 

oeWt INV. PAT ... TGr. CN CN 
.. -.-- .. _-- ----- -_ ..... --

DATA-8ASE SECTIOI. 01 
08 UNIVERSITIES. 02 
01 STUDENT IN'OKE U.IIV-PERSONNEL. 

·01 UNI'-PERSONNEL DATA SET (88). 03 01 01 01 
• PERSHAMES SET (13. AUTO) 04 01 02 01 25 21 
• Of VNt'-PERSONNEl (88) 
• KEYS ARE lASTNAME.FIRSTNAME. 
• PERSaA..JORS 'ETAIEYAl SET (e2.AUTO) 05 01 03 01 31t 
• Of UNI'-PERSO.NEl (88) 
• KEY IS MA..IOR. 
• PERSAGES RETRIEVAL SET (2. AUTO) 06 01 04 01 29 
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0 • Of UNIV-PERSONNEL (88) 

• KEY IS AGE .. 
• OZ NAME. or .. 03 LASTNAME PC X(15). 08 
* 03 INITIAL PC X. 09 .. 03 fiRSTNAME PC X(10). 10 
* 02 SEX PC 9 CHP. 11 
• OZ AGE PC 99 CMP. lZ 
• 02 CORSE-NOS OCCURS 4. '13 
• 03 DEPT PC xx. 14 .. 03 NH8A PC 999 CMP. 15 
• 02 COURSE SET (8. MANUAL) 16 01 05 06 41 -.2 
• Of UNIV-C~URSES (1-.) 
* KEYS ARE DEPARTMENT. LEVEL. 
* 02 MAJOR PC X(It) 17 
* OZ SALARY PC 9(5)'99 CHP. 18 
• 02 ADVISOR SET (16. MANUAL) 19 01 07 01 
• Of UNIV-PERSOfCNEL (88). 

01 fACULTY INVOKE UNIV-PERSONNEL. 
*01 UNIV-PERSONNEL DATA SET (88). 20 02 01 01 
* PERSNAMES SET (7]. AUTO) 21 OZ 02 01 25 27 .. or UNIV-PERSONNEL (88) 
* KEYS ARE lASTNAME. fIRSTNAME. 
• PER~MAJORS RETRIEVAL SET (82. AUTO) 22 02 03 01 -34 .. Of' VNIV-PERSONNEl (88) C: • KEY IS MA.JOR. ,J .. PERSAGES RETRIEVAL SET (Z. AUTO) 23 02 04 01 Z9 
* or UfUV-PERSONNEl (88) .. KEY IS AGE • 
• ·02 NAME. 24 
• 03 LASTNAM[ PC X (15). 25 
• 03 INITIAL PC X. 26 
• 03 fIRsrNAME PC X(10). 27 .. 02 SEX PC 9 CMt'. 28 
* 02 AGE PC 99 CMP. 29 
• OZ CCRSE-NOS OCCURS 4. 30 
• 03 DEPT PC xx. 31 
• 03 NM8R PC 999 CM'. 3Z 
• 02 COURSE SET (8. MANUAL) 33 OZ 05 06 41 42 .. Of UNIV·COURSES (14) 
• KEYS ARE DEPARTMENT. lEVEL. 
• OZ MA.lOR PC X(4). 34 
• 02 SALARY PC 9(5 )V99 CMP. 35 
• 02 ADVISOR SET (16. MANUAL) 36 02 07 01 
* Of UNIV-PERSONNEl (88). 

01 U-COURSES INVOKE UNIV-COURSES. 
.01 UNI'.COURSES DATA SET (14). 31 03 06 06 
• OEPTlEVElS SET (32. AUTO) 38 03 08 06 41 42 .. Of UNIV-COURSES (14) 
* KEYS ARE DEPARTMENT. LEVEL. 

0 • ClASS-Sl RETRIEVAL SET (34. AUIO) 39 03 09 06 50 
• or UNIV-COURSES (14) 
• KEY IS CLASS-SllE. 
• DEPTS RETRIEVAL SET (12. AUTO) 40 03 10 06 41 
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* OF UNIV-COURSES (14) 

* KEY IS DEPARTMENT. 
* 02 DEPART.EIT PC XX. 
* 02 LEVEL PC 999 eM'. 
* 02 PROfESSOR SET (33. MANUAL) 
* OF U.IV-'ERSONNEL (88). 
* 02 800kS DATA SET (1). 

* 03 TITLE PC X(60). 
* 0,3 AUTHOR PC X(30). 
* 02 DAYS-Of'-VEEK,' PC iXX. 
* 02 BUIt.DING PC 999 CMP. 
* 02 ROOM PC XX. 
* 02 Ct.ASS-SIZE PC 99 eMP. 
.; 02 STUDENTS ORDERED DATA SET ( 38). 

* STUDttAMES SET (71 .. AUTO) 
* or STUDENTS (38) 

* IEYS ARE L.ST-NAME. fIRST-NAME. 
* 03 LAST-NANE 'C X(15). 
* 03 FIRST-.A"E PC X(10). 

f.6D'1I1I:IIJJI6Bllm, 
PATH.NO STRUCTURE.NO 

IIiItl! 

-...... ~---
o 

'I 
2 
3 
4 
5 
6 
1 
8 
9 

to 
11 
12 
13 
14 

~-~---------
NOT USED 

88 
13 
82 
02 
08 
14 
16 
32 
34 
12 
33 
07 
38 
71 
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41 
42 
43 

44 
45 
46 
41 
48 
49 
50 
51 
52 

53 
54 

03 11 01 

03 12 12 

03 13 
03 '4 13 

13 53 54 

-- Tlae source iaage ... ith an -*- are provided b, the OASOL 
Co.piler as a library file to the COBOL Co.piler. 
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-- lhe invoted n •• e is t~e na •• of that file and is not a 
proper data-fta.e of the DATASET (e.g •• 
-'UNIVERSIT-/-UNIV-PERSO-). 

-- The fta.e ·STUDENT- ~eptaces the word ·UNIf-PERSONNEL
at OCUIt:3. 

-- The na •• ·UNIV-PERSONNEL- is deleted when it appears as 
t_e target dataset-naa. of ADVISOR at OCUR:19 and 
OeUR:36. 

-- The DATA-BASE SECTION appears to be a file na.e 
(OCUR:I) whose scope includes alt OATA.BASE data-ftaees 
(SCOPE=54). 

-- Co.ponent-na.es 
This nae'''9 
co.ponent-naees 
dataset-na.e of 

appear to be qualified when referenced. 
convention allows unidentified 
In the case where the target 

a SU8SET is not inwo.ed. 

-- M~en duplicate co.,oftent-na.es .xist t~en the OCVR of 
t.e last of the duplicates wilt be returned (e.g •• 
LASTNA"£ appears at OCUR=8 and OCUR=25). 

--: 001 will guarantee the uniqueness of co.ponent-na.e. in 
tlte DATABASE. 

-- -lb. INVOKE.NUMIER starts at one and is bu.ped for each 
INVOKE specified. 

-- ,,,. P.'H.I(O is assigned br .equantlattr saarching tbe 
PATH.DICTIONARY.TA8LE for a a.tching structure nuabar. 
If a aatch is not found tlten tlte ne.. structure nueber 
is added to the end of the table. Tba Inde. into the 
table ts the PATM.NO. Note that the DOL-NUMBER in the 
e.aapte contains onl, the STRUCTURE.NO (the U •• and 
date part has been o.ttted for clarity). 

Ul1t lADLE AU ALSiUUlJUt 

DECLARE 

01 

01 

PAIH.TABLE ~ElfAPS BASE. 
02 PAIH.OeUR BIT(12). 
02 LAST.ENTRY.LINK BIT(24)~ 
02 PATH. TYPE 8IT(]). 
O~ IWWOKE.HUM 8IT(8)~ 
02 P~'" •• UIf 811(8)~ 
02 COM,:.OCURClfAX.COIf') 8IT(12). 

'ARGET.STACK (16). 
02 TS.LEVEL 8IT(8). 
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02 TS.P'l" 

find a P'T"NAME 

fill In PAlH.OCUR 

'LEVEL 

01 
OZ-4g 
51 
52 
53 

Adjust target stact 

rtll in an OCUR 

. te ,- c'm t ' rr<' - j _dMt t ;, x r 'mzmmntt -0$ . t 
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8IT(8); 

TXoN followed by ·oATASET· or TXoN 
with level aueber 51-53. Stop on 
·WORKING-STORAGE SECTION- or 
·PROCEDURE DIVISION-. 

fill in PATH.TYPE = oeteraine 

TYPE 

o dataset-naae 
1 dataset-na.e (Nested) 
2 order-naa. 
3 retrieval-nae. 
4 sub.et-na.e 

If 18.el=01. then current 
INVOKE.NUN8ER gets bu.ped. 

fill in PATH.NUM = Oeterelne 
froa (ooklng up DOL. in path 
dictionary; if not found. add 
ne .. entry. 

Pop stact until level on ~op is 
current level (or 

If current le.el 
then pus" ne .. 

less than 
stact e.pty). 
<50 (OAIASET). 
entry. 

If tar'get DOL. is elllttcit. find 
froe path dictionary. adding a 
n... entry .. f .. ece.sary. If 
target is i.pllcit. then use path 
on top of target stack. 

for each co.ponent-Raee which 
folto .. s in the pa~.nt.esized list. 
Add aft eltra OCUR of zero. 
tereinating the list. 
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4LLElLt AD mILt l.DlW 

OO=TINTGR 
OO=TEOC 
01=TREAl 
01=TOOC 
02=TNNlIT 
02=TPOC 
O];:TXO" 
03=TFILEREC 
04=TXSECM 
05=TXPAR 
06=TFIXUP 
01=TIORO 
08=TWMON 
09=TCS'l 
lCP=TC5PR· 
11=JIUAl 
12=TLA8L 
13=TALJER 
14=TPERf 
15=TPTHRU 
16-TLMON 
11=TLOUU. 
18=TRE510 
19=1'E08 
ZO*IEOf 
21=TOOT 
22=TPC 
2J=100lAR 
24=TERROR 
25=TCAIO 
~6=TPROCESSED 
27=TROfNS 
28=TlAB£LREC 
Z9'=TCSPS 
30=TSTATESTOP 
31=TINOEX 
32=TSU8S 
33=T800STOP 
34=TARITHOP 
35=IINDSECT 

36=TMINIMUM 

Integer: e.g •• 123 
ENV.QI •• 8LOCK code (ONfILE only) 
Re.t nueber: e.g •• 12.3 
DATA.DIVISION.BLOCK code (DNFILE only) 
Non-ftu •• ric lite ... l :e.g •• -A8C· 
PROC.OIV.BLOCK code (DNFILE onty) 
Explicit data-na.e: e.g. 01 TXDN. 
E.g •• READ fILEREC; created in EXPLODE. 
Ex,t icit section-n •• e: e.g •• TXSECN SECTION. 
Explicit pa .. agraph-na.e: e.g •• TXPAR. 
flXUP tbe indicated OCUR acco .. ding to the code. 
Word e.g •• MOVE 1 TO TMORO. 
",OtUTORwGrd ope .. and 
Corr.sp~ftdjng left:e.g. MOVECORR TCSPl TO TCSPP 
Corresponding .. tght: e.g. MOVE CORR TCSPL TO TCSPR 
Word quatifier: e.g. MOVE 1 TO MORD or TQUAL 
Labets e.g •• GO TO TLABL. 
ALTER(ed) ope ... nd: e.g. ALTER TALTER TO PROCEED 10 P2. 
PERfORM op .... nd: e.g •• PERFOR" TPERf. 
PERfORM '"RU operand: e.g •• PERFORM P1 THRU TPTHRU. 
MOlITOR I.bel op ... and 
label qualifie .. : e.g •• GO TO P1 Of TLOUAL 
R.serv.d wo .. d ECi: GO. MOVE. ADO. 
End-of-block .arke .. : for unblocking. 
Ead-of-fite .a .. ter: for unblocking 
Pe .. iod 
PICTURE 
DOLLAR ca .. d 
Error 0" wa .. ni~g .essage 
Card .ark'ar. i.e •• sou .. ce ca .. d encountered 
P .. ocessed Dictionar, ent .. ies (ONfILE oftl,) 
REDEfINES/RENAMES ope .. and: e.g. 02 X REDEfiNES TRDfNS 
Operand of -LABEL RECORDS ARE- clause 
Correspondiftg sentinel: deti.its a TCSPL.TCSPR pair 
State •• nt deti.iter 
INDEXED BY op.rand: e.g. 02 ON INDEXED BY TINDEX 
Subscript fo .. previous operand •• created in EXPLODE 
Boolean p .. i.a .. , deli.fter •• created in PROSYN 
Arith.etfc operator: e.g •• AODO. DIV3 
for initializing ALTERed SO TO paragraphs of 
independeflt seeti ons 
Establishes .'ni.u. scate and left part fo .. 
inter.ediate result s of an ari th·.etic expression 
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OO=TCOPX. 
O' .. =TLIT 
02=TCO' 
03=TOAOOR 
04-TOP 
05=T8AOOR 

06=T81TS 
01=TSU80RINX 
Oe-TSEGL·I Nt( 
09.TrACToR 
lo-T8GUltO 
It-TALIERINDEX 
t2-TO'IOX 
t3-TLITrIX 
1I •• ·1510P 
15=· 
16. 
I''''ME.VALUE 

18=TtAROADR 
1'*TE08 
20=T£OF 
23='O .... LAR 
24=TERROR 
25=TCARO 
26=TCOMftLITrIX 

COP table Inde •••• lf a t.en intlne TCOP follows. 
Literal of "-bit or a-bit units. 
Intlne COP 
Address eventuatt, retatlve to OSEGO 
S-tanguag. op.rator 
LA8EL.TABLE OCUR changed into branch address b, 
fIXU' 
81t string to insert into cod •••• g.n.rat use. 
Int in. COP for subscripts or ind •• es 
Links sections belonging to the sa •• cod. seg.ent 
factor for subscrlpt.d tntin. COPs 
80uad for subscripted intlne COPs 
Pointer retattv. to ALTER table base 
Sets LIT.fLAG to O ••• COP table index 
Mal. a tit.ral r.lative to a certatn base(for 1/0 use) 
Sigft.ls change in code seg.ents 
Unus.d 
Un.,sed 
For rIXUP ••• lnitfatizes data s.g •• nt value In 
CODErlLE 
Data add~.ss to pri_tout with card (created in DATSYN) 
End-of-block .arker: for unblocking 
Ead-of-fite .arker: for unbtocking 
DOLLAR card 
Error or warning .ess8ge 
Card .arter_ f •••• source card .ncount.r.d 
Mate a literat r.lattve to a certain base(for liD use) 
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II SCELLalEIU'S 

Note: 
URS a field for an, use. 
** :: T,pe not present in this pass. 

a T,pe per.anentt, dropped in previous pass. 

USA&E ...... _--
OOO=RESERVED 
OOl-CM' 
OlO-DISPLAY 
011="IXEO 

. 100=ASCtl 
101=INOEI 
110=UNOEFINEO 
111=C"P-3 

DATA IAtlE FLAGS (D.FLAGS) (10) 

---------~--~~~~----~--.~~-~--~--------------~-----------~~-----------REf'ERENCE 
cou.n 
(2) 

LABEL SORT GROUP 
RECORO FILE FLAG 
OPERAND ·NAME 
(1) (1) (1) 

NOT A 
CORR 
O'NO 
(1) 

COND 
NAME 

(1) 

FILLER 

(1) 

MONITORED fILE 
NAME 

(1) (1) 

~~--~--------------~--------~------~-----'--------~---------------------REfERENCE Cau.T(to ai"t.ize nu.ber of COP entri 8S); 
O:NO REFERENCES 
1: ONE REFERENCE 
2:TMO OR MORE REFERENCES 

LABEL fLAGS (6) --.--_ .. _----_ .. _-_._----------.. -_ .. _------.,-_ .. _-... --_ ... _--....-.. __ ..... ------
,als SECT "al.fOREO OBJECT OF AT PE RFOtUtEO EXPLICIT "'fLAG 
.C.OITAINS LEA.·ST ONE 'ERMINAL GO TO 
ALTERED ALTER PARAGRAPH PAR 
GO TO PAR 
(1)* (1) (1) (1) (1) (1)* -.. ~-----.. ------.. ---.--... -------_ .... -...... _ ............ ------. -_ .. _----------
* On i. section and all its pa~agraphs. 
49FLAG:l-PRIORI" GfR 49 
Explicit GO TO PAR flag is set in QUALifICATION RESOLUTION (III) 

URS IN LITERAL TOIEIS (4) 

------------------------~~--fORMAT ALL SIGNED 81NAftY 
(1) (1) (1) (1) 

fORMATaO=88IT. 1=481T BINARYll=LIT IS 2481T BIIARY 
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8ASIC COP (53) 

COMPANY CONfiDENTIAL 
COBOL COMPILER LOGIC 
P.S. 2212 5391 (C) 

---------~-~~----------·~-----~-I--~-----I-~------------~---~--.-ADDRESS LEN'T" (LOGICAL SIZE) ISUB FLAGI DATA TYPE ASCII fLAG 
(3t) (18) . 1(1) I (2) (1) 

-------~----~---------------~---I--------I---------~------~------

DATA TYPE 
---- ___ a 

OO-UNSIGNED 4 BIT 
01=UNSIGNED 8 BIT 
10=SI6NEO 4 Blf 

·11-SIGIEO 8 81T 

COP fACTORS (80) 

MULTI
ENTRY 

-~~~---~-------~~--~----~---~------------------~----.SUBS FACTORI fACTOR2 fACTOR3 SUBSCRIPT BOUNDS 
(2) (18) (18) (18) (24) 

--------~-------------------------------------------
fP8 INf'O (80) 

----------------------------~-~---~--------------------------~--~----UNUSED FP8 fILE FILE fILE fiLE fILE fPB fILE MAX 
Ili0EX OR6. LA8El H4ROWARE ACCESS liMITS NUM8ER REC LEN 

TYPE fLAG 
(Z6) (9) (2) ") ("1 ) (4) (1) ( 9) ( 18) 

-~-------~-----------~---~--~~---------~-~~-----------------------~-
PCltlfO (14) -.. ----.... -.. -------------.. -.----..... ------.... -----~---... -----.... 
MASI ADR MAPSl (CORE Sl) SCAtE SIGN CLASS 81 CP 
(24) (18) (r) (3) (]) (1) (1) 

-~-------~-----~--.. ~~-------~---------------~---------SIGti ct."SS ---- -----
O=V O-NU"ERIC INTEGER 
1=5 l=NUMERIC REAL 
Z=..J Z=NE 
3=K 3=AII 
4=E 4="B 

5=AE 

MOM INFO (50) 

MOII"OR SYMBOL "OR. MON SY" lGTH 
(Z4) (6) 

~----------~------------~----~-----
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COMPANY CONfIDENTIAL· 
COBOL COMPILER LOGIC 

P.S. 2212 5391 (C) 

!LLflL£l fBI! 111l1!L t4B~IHi ill 

OO=TINY'" 
--.----------~-------------------~-~---~~~-----~--TYPE COlUMN SCALE BYTE LENGTH EeCOIC LITERAL 
(6) (1) (8) (8) (255 MAX) 

-~-----------------------.--------------------~---Ol-TREAL 
0.2-'.IIlIT · 
,:S-'ION ---_.------...... 

TYPE COlUMN 
(6) (1) 

.-.-----------
O'·IISECN 

q5~TlfiAR 
06=tf1XUP 
01='WORO. 
08=T .... ON 
09=TCSPL 
lO=TCSPR 
It=TQUAL. 
12=TLABl 
Il-TALTER 
14='PE«f 
15=TPTHRU 
16=TLMON 
1,-tLQUAl 
18=TRESHO 

SEE ClO-TtNT6R 
SEE OO-TINTGR 
(11) 

** % SECTIONS ARE MARKED AS SUCH ON D"fllE BUT 
% AS TIPAR ON AllftlE 

SEE 03=TXON 
** SEE 03=TION 
SEE 03=TIO" 
SEE 03=TXON 
SEE 03-TIDN 
** SEE OJ=TXDN 
SEE 03=TXDN 
SEE 03=TION 
SEE 03-TXO,. 
SEE 03=TXDN 
** (29) 

------~-~----------------~--TYPE COlUMN «EY (IN ~EX) 
(6) ") (16) 

-----.----------~-----------
19=TE08 ------

TYP£ . 
(6) . ---_ .... 

20=TEOf' 
21=TOOT 
22='P( 
2J:=TOOlAR 
... ----------~-

TYPE flAGS 
(6) (30) 

-------------
21t=TERROR 

(6) 

SEE 19=TE08 
SEE 03=TXON 
SEE 03=TIOM 
(36) 

(21t) 

----~------~-----------~-~--TYPE COLUMN MA"N ERROR. 
(6)(1) (1) (to) 

-------.--~--~--~-----------
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CO.PUTER'SYSTEMS SROUP 
S~.TA IARBARA PLA.T 

0 25=TCARO SEE 
26-TPROC£SSED •• 
27·TRDrNS SEE 
28=TLA8ELREC SEE 
29a TCSPS •• 
30=TSTATESTOP •• 
31-TINOEX .* 32=.I5U85 .* 33~TBOOSTO' •• 
34=-TARI'"OP •• 
35-TINOSECT •• 

o 

19=TE08 

03-'XON 
03-TI(ON 

ft1" f -, W t -trW t m tn> t t 61,.<·, m , . t 

COMPANY CONFIDENTIAL 
COeOL COM~ILER LOGIC 
P.5. 2212 5397 (C) 
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IJEJ.L.t! EJUlJS lIllUL fABSINii llU 

OO=TEOC ------
TYPE 
(6) --.-.-

Ol=lOOC 
'02-TPOC 
O]=TION 

(6) 

SEE OO=TEDe 
SEE OO-lEOe 
(58+(LENGTH*8) 

-------------------------------------------------------------------TYPE LEVEL DNflAGS ONOCUR SIACKHEADI SYMBOL lENGTH SYMBOLS 
(6) (16) (to) (14) (1) (5) (30 MAlO 

.. -.~--.-------------.~-----------.----- .. ---...... -.... ---........ -...... -.... -_ .... _---_ .. 
NOTE : LEVEL=2 CHARACTERS 

04=TXSECN -------_ ... -.......... ---_ ............ _-_ .. _------_ .... ------_ .. -_ ........ ---- .. _-------_ .. ---
TYPE 49 SEGJ CURRENT LABEL STACKttEAO' SYMBOL lENGTH SYM80lS 

fLAG SECTION OCUR 
OCUR 

(6) (1) (1) (14) (14) (1) (5) (30 MAX) 
.. _._-----.. ----------------.-------------.. ---_ .. _------------.--------_ ... --

SEG. IS SET 8Y THIS PASS •• SYMBOl SCRAMBLE DONE BY THIS PASS 

.s-,xrAR 
, ,06=TfIXUP 

SEE 04=TXSECM 
(25) --.. ~.---~.--------~-----TYPE OCUR flJUP CODE 

(6) (14) (5) 

MARK SUCH TlU'I'S AS: 
A. NOT CORRESPONOtNG OPERAND. 
8. GO TO PA«. 

O'=TIIOftO (18+(LENGTH*8») 
--~~--.-~--~----~--~----------~-----------~ TYPE STACKHEAO' SYMBOL LENGTH SYMBOLS 
,(6) (1) (5) (30 MAX) 

08=TII"ON 
09=TCSPL 
10=TCSPR 
tl=TQUAL 
12=TLA8l 
13=TALTER 
14:cTPERf 
lS=TPTHRU 
16=TLMOrt 
11=TLQUAl 
t8=TRESWD 

SEE 01=TNORO 
SEE 01=TWORD 
SEE 01=TWORD 
SEE 07=TWORD 
S£E 07-TWORO 
SEE 01='MORO 
SEE 01=TWORO 
SEE 01=TWORO 
SEE 01=TWORO 
SEE 01=TWORD 
** 
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,URROU'HS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA 8ARBARA PLANT' 

19·'E08 .. ---~ .. 
TYPE 
(6) 

~--"-!III 
ZO=fEar 
21=TO'O' 
Z2=TPC 

(6) 

SEE 19=TE08 
•• 
C3Z+(LENGTH·8) 

COM'AN' CONfIDENTIAL 
C080L COMPILER LOGIC 
P.S. 221Z 5397 (C) 

-.---~~~----~---------.-----~-----------------~-----TYPE PC OCUA STACK~EAO' SYMSOL LENGTH SYMBOLS 
(6) (14) (7) (5) (32 MAX) 

-----------------------~----------------~~~---------A blant is Included at t'. end of the PICTURE to provide a conveatent 
deli.lter for PICTURE PROCESSOR and to t.ep PICTUREs unique fro. tabe 
n ••• s in dictionary processing pass. 

23=fDOl.AR 
-------------

TYPE fLAGS 
(6) (30) 

----.------_.-
24=TERROR 
25=)"C.,1I0 
26=TPROCESSED 
Z7=TaOfNS 
28=TLABELREC 
2t.=TeSPS 
30=TSrATESTOP 
3t=TlttOEX 
32=TSU8S 
33=T800STOP 
34=T,RIT"OP 
35=TINDSECT 

(36 ) 

•• 
•• 
•• 
SEE OT=TIORO 
SEE 07=TWORO 
SEE OO'=TEOC 
•• 
•• 
•• 
•• 
•• 
•• 
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8URROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA 8AR8ARA PLANT 

OO=TEOC 
-.----

TYPE 
(6) 

------
Gt=TOOC 
02=TPOC 
03=TION 

(6) 

SEE OO=TEOC 
SEE OO=TEOC 
(46) 

-------------------------------------TYPE LEVEL ONftAGS SAMENAME OCUR 
(6) (16) (10) (14) 

--------~-----~------~-----------~-~-rILLER: rlLLER rl~G=l 
WORKING-STORAGE SECTION: ENTRY=O 

OIt='.SECN (4l) 

tmm "rtrt tt" 2'w!:ttt • tttzr'ttT m tt1 

COMPANY CONfiDENTIAL 
C080L COMPILER lOGIC 

P.S. 2212 5397 (C) 

~--~~~-~~---------~--~-~---~-----~------~--~-----
TYPE 49fLAG SEG. SECTION OCUR SAMEKAME OCUR 
(6) (1) (1) (14) (14) .. -------...... -... ---,.----.. -... -... --------~-~---- ....... ------

05=TIPAR 
06=TftxuP 

SEE 04=TXSECN 
(25 ) 

---.----~-------~-------TYPE 'oeUR f fXUP CODE 
(6) .(14) (5) 

-------~----~-----------(20) 
------------------.----

IYPE UNRESOlVED OCUR 
(6) (ltd 

18=TWHON SEE 
09=TCSPL SEE 
:IO=TCSPR SEE 
it=TOUAL SEE 
IZ=TLA8l SEE 
11-IALTEfl SEE 
t4=TPERf SEE, 
15=TPTtfRU SEE 
16=TlMON 'SEE 
11=TLQU.L SEE 
18=TRESVD .* 
19='E08 SEE 
lO=TEOF' SEE 
21=TOOT .* 

07=TVORO 
01=TVORO 
OT=TMORO 
07=TVORO 
07=TMORO 
07=INORO 
07=' .. ORO 
01-TWORO 
01=TWOftD 
01-TWORO 

OO=TEoe 
OO=TEoe 

2Z=TPC (25.(LENGltf·8» 

TYPE OCUR LENGTH SYMBOLS 
(6) (14) (5) (31 MAX) 

-----~~~~~--~-----~----~--~-~-
Pictures have oeen tooted up and nON OCUR = unique picture. Sy.bots 
are retained for convenience for ~icture processing pass. 
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BURROUGHS CORPORATION 
CO.PUTER SYSTEMS GROUP 
SAlTA 8~R'ARA PLANT 

23=TDOlAR ---....... -... _--
TYPE fLAGS 
(6) (30) 

..... ------_ .. _-

(36) 

24=TERROR ** 
2"i=ICARO ** 
26-TPROCESSED (26) 
-~---- .. ------

IYPE .8ITS 
(6) (20) 

, -------.-------

tssz 'mma == 7; = 

It-l0 

COMPANY CONfiDENTIAL 
COBOL COMPILER LOGIC 

P.S. 2212 5397 (C) 

At beginning of •• ch buffer - used to i~dtcate how aueh data was 
..... " •• usl' processed in this iterattve pass (which allows the 
diction..-,to overflow) - this t,p. is dt"opped in the next pass. 

21=TROf'IS SEE 07=TVORO 
28=TLA8ELREe SEE 07='''ORO 
29='CSPS ' SEE OO=TEOC 
30·ISTATESIO' "** 
31=TIIOEX ** 
32=TSU8S ** 
33=TBOOSIO' ** 
31t=TARITHOP ** 
35=11 NOSECT ** 

r 
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COMPUTER SYSTEMS 6ACUP 
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COMPANY CONfIDENTIAL 
COBOL COMPILER lOGIC 
P.S. 2212 5391 (e) 

OO=TEGC 
01=TODe 

IIElL£l [B~ iUALlfl'6I1DI 8£SOLUIID! 11111 

DROPPED 

.... _---
TYPE 
(6) .-.,----

02='PDC 
03-TIDN 

(6) 

DROPPED 
(60 ) -.. -.. -----~~------------~------~-------------TYPE LEVEL DNfLAGS SAMENANE OCUR SCOPE 

.'(6) (16) (10) (14) (14) --------.. -------------------~-~-------------DNf'LAGS REF.C,., ".s been updated. 

04=TXSECI (33) ------_ .. .-_-----_ ........ _---_._------------... 
TYPE LABEL fLAGS SEG. SAMENANE OCUR 
(6)(6) (1) (14) 

.. ----------------_ ......... _-----------------
05-TIPAft 
06::iTfIIUP 
01=TMQftD 

SEE 04-TSECN 
DROPPED 
(30) 

~---------------------.-------. TYPE RESOLVED OCUR DNflAGS 
(6) (14) (10) 

--------------.----~---------., 

$ rtc"i 

OlflAGS needed for actions lit. speciat processing of condition na.es 

08=T""OH 
09=TCSPl 
10=TCSPR 
It==''UAl 
12-TLAIl 

SEE 01='WORO 
SEE 07=TVORo 
SEE 01=TWORB 
DROPPED 
(,.,) 

------------------------------------------------------TYPE LABEL flAGS SEG. SECTION OCUR RESOLVED OCUR 
(6) (6) (1) (14) (14) 

.. ----.... -------... -~ .. -.----.. ---.. ---....... ---------------------.... 
13=TA~TER (55) 

----~~--.. ---~ .. --------~~--~-~----------------~~---------~-----~--TYPE ;~A8El fLAGS 

(6) (6) 

SEG. 

(1) 

SECTIONOCUR 

(14) 

RESOLVED OCUR OBJECT TIME 
ALTER INDEX 

(14) (8)* 

-------~-~--------------------------------~---------------------.-~ 
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tlt=TPERF (55) 

m 

COM'ANY CONFIDENTIAL 
COBOL COMPILER LOGIC 

P.S. 2212 5391 (e) 

-~--------------.-----~------~-----~---~---~--------~-~------------TI't LABEL fLAGS SEG. SECTION OCUR RESOLVED OCUR TERM PAR • 
(6) , (6) . C.,) Ct4) (14) (8) 

--------------~---~-----------------~-----~---------~-----~-----~--TERM 'AR. CANNOT BE THE oeUR 8ECAUSE OF 8 81T LIMIT 

1.5=TPTHRU 
16-n.MOI 
I'=TLIUAL 
l'=TREStlO 
19=TE08 

~~:;~:-
22-"C 

SEE 14=TPERF 
SEE 12=TLABL . 
oaOPPEO 
•• 
SEE Ot=Tooe 
SEE Ol-TDOC 
•• 

---~--.------~----~-----------TYPE OCUR LENGTH SYMBOLS 
(6) (14) (5) (31 MAX) -------------------_ .... _----_ .... 

Z)=TOGLAR 
24=TERROR 
--------------------

'YPE WA~N ERADA. 
C6. (.1-) (10) 

----------~---------.Z5=TCARD 
26=T'ROCESSEO 
27=TROFffS 

O~OPPEO 
(17 ) 

•• 
DROPPED 
(58) 

---._-----------------------------------------------
TYPE RESOLVEO OCUR DNFLAGS SAMENAHE oeUR SCOPE 
(6) (14) (to) (14) (14) ----------.. ---.. --.. ----'--------~ ... ----.. -.. -.-----.. ------

28=TL"8ELa[c SEE O'·TtlORD 
29=TCSPS SEE 01=TOOC 
30=TSTATESTOP •• 
ll='HIO[X •• 
]Z=TSU8S •• 3l=T800S10P •• 
34=TARITIfOP •• 
35=TINOSECT •• 

=~" 
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BURROUGHS COapOaATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

COMPAN' CONfiDENTIAL 
C080L COMPILER LOGIC 
P.S. 2212 5397 (e) 

ttl.tJfiI.! f.lUUI J!Uit .un 
(93) 

----~-~--~~-~~~------~-----------------~----~----------~--~--~--~~ ttAPSl 
(CORE SZ) 
(18) 

LENGTH 
(LOGICAL Sl) 
(18 ) 

SCALE 

(f) 

SIGN CLASS 

(3) (3) 

8l CP ERROR 
fLAG 

(1) (1) (t) 

... _--_ .......... _-------- .... -------.------------------_ ... -_ ... _ .. --------
MAPSZ=CORE SllE •• LOGICAL .SIZE= • units to accept fro. source •• 
If EaRORrLAG=l then MASK AOR. = error. and SCALE = card colu.n •• 
MASK is in constant pool •• LENGTH tater beco.es part of basic COP •• 
Other info later tJeco.as PCINrO portion of ete.entary token. 

SIGN 
.... -
O=US UNSIGNED (,. OR 8 BIt) 
l=SS HIGH ORDER DIGIT (,. OR 8 BIT) 
2=JS HIGM ORDER DIGIT or LAST UNIT (,. OR 8 81T) 
3=1'5 HIGfl ORDER CHAR (8 BIT) 
,.=ES +.-.CR.OB (8 81T) 

CLASS -----
0=1 NTEGER (4 QR 8 81T) PC 999 
l:REAL ,,. OR 8 81T) PC 999'199 (NUMERIC SCALED) 
2=NE (8 81T) PC SS.SSS OR 999.99. 
3=AN (8 81T) PC XX9A 
4=A8 (8 BIT) PC AAA or A8A 
5=AE (8 BIT) PC XXBAA 
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COBOL COMPILER LOGIC 

P.S. 2212 5391 (C) 

00*11"1 .. 1 (33+(lENGTH*8») 

--~~-----------.----~-.-----------~-----------~--------IYPE COLUMN URS "SCALE BYTE LENGTH EBCDIC LITERAL 
(6) (l) (4) (8) (8) (255 MAX) 

-------------------------~-~-~----~-.-----~------------Ol=TREAL 
02=TNNLIT 
03-I.ON 

SEE OO-II"TGR 
SEE OO-TINTG. 
(67) 

-------------------~----~---------------------------TYPE. COLUMN lE_EL. DlflAGS SAttENAHE OCtJR SCOPE 
(6) el) (16) (10) (14) (14) 

.--.---------------.---.---~-----~-----~-----------04-TXSECN (44) 

~-----.. --------.. ----.. -.. -----.--.,.------------------.. -.. --T'PE" COLU .. N URS LABEL fLAGS SEG. SAMENAME OCUR 
(6) (1) (4) (6) (7) (14) 

-------~----~--~----~----~-------~---~--~-----~------If Mo.UTOR FLAG=l then folio ... a non-au .• erie literal toten. 

05-TXPAR 
q6-TFIXUP 
O,l=T"OIO 

SEE'04=TXSECN ... 
(11) 

'fNriwrl ii' , 

--------~--.----~~----.~------~---------------------~-----------------TYPE COlU"~ URS ONocua DNr~AGS ~ONITOR SYMBOL AOR. MON SYH LGT~ 
(6) (7) (4) (14) (10) (24) (6) 

--------~-----~-----~----------~----------------------------~----~----. 08=TIMO. 
09alCSPL 
10~TCSPR' . ' 

It-IeUAl' 
12=TLASl 

DROPPEO 
SEE 07=TIIORO 
SEE O'=T.,ORO --
(58) 

.-------~----------------------------------------------~-----TYPE 'COLUMN URS lABEL FLAGS SEG. SECT OClIR LABEL OCUR 
(6) (7) (4) (6) (7) (14) (14) ___ .. ___ ...... _ .... ________ ... __ ~_ ... _______________ ,.. ... ___ .-... -----__ .. _411~ __ 

URS: 
-~~-~-----.-~-----------~--~----DUMMY TlA81 CREAtED fOR UNUSED 

A. GO TO. 
(1) (3) 

~--------~---~---~~----~--------~ 
11=TAt.TER (66) 

----------.----~-------------~---------~---------------~----.~------~-. TYPE COLuttN URS LABEL flAGS SEG. SECT OCUR LA8EL OCUR ALTER IN) 
(6) (1) (4' (6) (1) (14) (14) (6) 

----------------------------------------~---~-~--------~-~-----.------. 14=TPERf' (66) 

---.----------------~--------------------~--------~--------------------TYPE COLU"N URS LABEL flAGS SEG. SECT OCUR LABEL OCUR IER" PAR. 
(6) (7) (4) (6) (7) (14) (14) (e) 
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15=TPftlRU 
16=TLMO" 
l7=TLQUAL 
18=fRESMO 

SEE t4=TPERf 
DROPPED --(29) 

-~-~-----~-------~-----~-~--TYPE, COLUMN KEY (IN HEI) 
(6) (7) (16) 

------------------~----~--~-19=TE08 .... _---
TYP[ 
(6) 

. ----_ .. ., 
20=TEOf 
21=TOOT 
... _-----------

TYPE. COLU"" 
(6) ('1) 

... .-_----------
22=TPC 

(6) 

SEE 19=IE08 
(13) 

(2') ...... _---_ ... _---"--_ ... _--_ . ...-. 
TYPE COLUMN PC OCUR 
(6) (1) (14) 

----~------------------23=tOOLAR 
-----------_. 

TYPE FLAG' 
(6) (30) ---_ ... _-------

24=TEIROR 

(36 ) 

(24) 

------~---------------~-----TYPE CQLU"" .ARN ERROR. 
(6) e,) (1) (10) 

25=TCARO 
26=TPROCESSED 
21=TROFNS 

SEE 19=TE08 --
(69' 

COM'ANY CONFIDENTIAL 
COBOL CO"PILER LOGIC 

P.S. 2212 5397 (C) 

-.-----------------.. --------~---------------------------~----TYPE COLUMN U.S RESOL'ED OCUR ONfLAGS SNAM OCUR SCOPE 
(6) (1) (4) (14) (10) (14) (14) 

~--.. -~~----~~-----~---.--~---~--~---~-------~------------~--
28=TLA8ELREC 
29' TesPS 
30-TSTATESTO' 
31-TI .. OEI, 
3Z=ISU8S 
33=T800SIOP 
34=TARIT .. O' 
35=TI HOSECl 

SEE Or-TWORO 
OROPP£::O 
•• 
•• 
•• •• 
•• 
Tbls tolen ,ut on SEGflLE at specific location 
aMaitlng PROSYH processing ••• See SEGflLE LAYOUT. 
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IIJIE~l 1JIIEelJL flLiJ iAlA DJIJ~lgl 1ll 

(96) 

~--~--~~------~---~~-~----~----------------------------~--~----LEVEL '.lUST Bill 

(7) (1) (1) 

OCCURS COP. PC 
VALUE fLG 
(18) (12) (1) 

leiTH 

(18) 

ADR. 

(33) 

USAGE 

( 3) 

.sues 
(2) 

-~------~-----~----------------~--.--------------------~-------
IfPC.flG THEI L6TH-peINfO INDEX. 
If LEVEL-50 THEff LGT"="ON OCUR. 
If ,'SUBS NEG 0 TltEN SUBSCRIPTED , • SUBS=I. 2.0R 3. 

-----
:O-UNOEfJIEO 
, laC"' 
2=015PLA' 
3a "IXEO 
4=A5CII 
5==1 MOEI 
6-UNDEf UIE 0 
7=C"'-3 

ASCII 'lAS ------ ----
O-EBCOIC 
l=ASCII 
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COMPANY CONfIDENTIAL 
COBOL COMPILER LOGIC 

P.S. 2212 5397 (C) 

If ENTHY=O T"EN ENTRY=NORKING STORAGE ELSE ENTRY=fO: 
(96) 

--.-------------------------~-~-----------~~~~------------~------------~ LE' SO fO UN- fILE FPH 01 fiLE fILE fILE fILE fPB M~X 
USED CRG. INDEX OCUR LABEL MOWR ACCESS lIMITS NUM REC 

TYPE flAG 
(7) Cl) Cl) (19) (2) (9) (14) (4' (1) (4) (1) (9) (tel 

------------------------------------------~-------------~----.-~--------

FilE ACCESS .. --_ .. -_ ..... 
o = S[IUEIITIAL 
1 = RANDOM 
2 = UIOEf nlEO 
3 = DYNANIC 

fll.EORGANIZATIOI 

----------------~ 
o • SEQUENTIAL 
1 = INDEXED 
2 = UIOEFIIED 
3 = UNDEfIlED 
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COMPANY CONfIDENTIAL 
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P.S. 2212 5397 (C) 

ALW£lli!, fI!JUJ £ltLDD£ ill.l 

00=TINI6R (33+(LENGTH*8» 
-~~.~------~-------~-~-.---~-~------------~-----------~ TYPE 
(6) 

COLU .. N 
(7) 

01=TREAL 
02=I"NtIT 
03=TfILEREC 

URS 
(4) 

SCALE 
(8) 

8YTE lENGTH 
(8) 

SEE OO=TINT'R 
SEE CO-TINTGR 
(281)' 

EBCDIC LITEftAl 
(255 MAX) 

----.. -----------.. ----.----... --... ------~----.- ... --... -----------------.-------
TYPE 

(6) 

COL 

(1) 

URS 

(4) 

COP. 

(IZ) 

8ASIC 
COP 
(53) 

fP8 
INfO 
(80) 

PC 
INfO 
(7'4 ) 

ON JUST 8Wl 
fLAGS 
(10) (1) (1) 

MON 
INfO 
( 30) 

USAGE 

( 3) 

-------~----~--~~~--------~~------------------------------------------~ 
04=TISECII U.4) 

-------~------------~------~-~ ... ----------------------TYPE 
(6) 

COlU .. N 
(1) 

URS 
(4) 

lABEL fLAGS 
(6) 

SEG' 
(1) 

SAMENAME OCUR 
( 14) -------... --------~~---~~--~-~------~~-----~--~.-~----~ 

05=TIPAR 
06=TFIXUP 
01=TltORO 

Ty,.E Clll 

(6) . (1) 

VAS 

(4) 

SEE 04=TXSECN 

(281) 

CO,. 

(lZ) 

BASIC 
COP 
(53) 

COP PC 
fACTS INfO 
(80) (lit) 

ON JUST 
fLAGS 
(10) (1) 

8Wl 

(1 ) 

MON 
INfO 
( 30) 

USAGE 

en ------.. ---------.,.---~--------.. ---.. ----.. -... --.... -.... ------.. ~----. .- .. -------.... -
08="U'ON 
09-TCSPL 
100IC$PR' 
11=TeUAL 
12=TI.A81. 

TYPE COLUMN URS 

(6) (1) (4) 

13=TALTER 

TYPE COLUMN URS 

(6) (1) (4) 

--
SEE O':;TMORO 
SEE 07=TMORO --
(58 ) 

LABEL fLAGS 

(6) 

(66) 

LA8EL fLAGS 

(6) 

SEG. 

(7 ) 

SEG. 

(l) 

SECTION 
oeliR 
(14 ) 

SECTION 
OCUR 
(t4) 

LABEL 
OCUR 
(14) 

lABEL 
OCUR 
(14) 

ALTER TABLE 
INDEX 
( 8) 

--~-----------.---~---~--------------~~-------~~-------~~~----- .. ~--14=TPERf (66) -.. -..... ---~--------------------...... -........ -------...... ------------------------.-
TYPE COlUR" URS LABEL fLAGS SEG' SECTION lA8EL TERM PAR' 

OClJR OCUR 
(6) (7) (4) (6 ) (1) «14 ) (14) ( 8) 

-------------- .. ------~~---~--~-------------------~------.. -~-~-----15=TPfHRU SEE 14:TPERf 
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8U~ROUGMS CORPORATION 
COMPUTER SYSTEMS G~OUP 
SANTA 8ARBARA PLANT 

16-TLMON 
l'-TLCKlAL 
18=TRES"0 

----(29) 

--------~-~----.-.----------TYPE COLUMN KEY (IN HEX) 
'(6) ·(7) (16) 
~~~~--~~------~---~-~-------

19-TE08 -_ ... --
TYPE· 
(6) ,. 

------

UN"""rj"" . 't";· , 

20-TEOf 
21=TDOT 

SEE 19-TE08 
(13) 

.... _-----------
TYPE COLUMN 
(6) (7)· 

--------------
22=TPC 
23='DlLAR . .-._--------_. 

TYPE FLAGS 
(6) (~O) 

-------------
24=TERROR 

DROPPED 
. (36) 

(Z4) 
-_ .... _--_ .... -----------------

TYPE ,COLUMN WARN ERRO~' 
if') (1) (1) (10) ------41!11--.-------_.-_----------

25-fCARD . SEE 19=TE08 
26=TPROCESSEO --
21=1ROfM5 --
28=TLA8ELREC --
29=TtSPS --
30=TStATESTOP ** 

..... , . t " 

COMPANY CONfiDENTIAL. 
COBOL COMPILER LOGIC 

P.S. 2212 5391 (C) 

,t=TINOEX SEE 01=TMORO (IMPLICIT LEVEL 50) 
32-fSUB ** 
33=T800STO' ** 
31t-TARI'.OP ** 
35=TI NOSEel ** 
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o ()=TI MTGA .... --.. -.. -.. ---~---.... --... ---,--.. -... ---.... 
TYPE URS SCALE LENGT" LITERAl. 
(6) (") (8) (8) (255 MAX) 

--~------------.---------~--------~ Ql=TREAI. 
OlafNNtIT 
03=TfILEREC 

SEE OO=TINTGR 
SEE OOaTINTGft 
(211 ) 

TYPE VRS 

(6) (4) 

COPX BASIC 
COP 

(12) (53) 

FP8 PCINfO 
INfO 

ONfLAGS JUST 8WZ MON 
INFO 

(80) (14) (10) (1) (1) (30) 

--~-~~.~--~---------~---~-------------~~-----------------------04=TXSECN (23) 

TYPE URS LA8EL fLAGS SEG' 
(6) (4) (6) (1) 

. ........ - ... __ .... _ ........ -.. ---... _---------
labet OCUR need not be in toten since it can be co.puted fro. 
e sequent ial expt fctt tabel counter. The at ter table index can at so 
be co.puted to give to the code generator. 

05=TIPAR 
06=TFIXUP 
01=TlltORD 

SEE OIt=TXSECN 

, (211) 

-------------------------------------------------------------------TYPE URS CCPX 8ASlC 
COP 

(6) (4) (12) (53) 

COP PCINfO ONflAGS JUST 8WZ 
fACTORS 
(80) (74) (to) (1) (1) 

MON 
INfO 
( 30) 

.. _-_ .. _----_ ... __ ..... _--........................ _ ... _--.. __ .. .--- .. __ ... ------------..... --------
Note: for DATE. TIME. TOOAYS-DATE. etc. a TWORD is created (internal 

to PRQSYlU wi.tlt SU8f=O. 'SUBS NEQ O. and fACTORl tet l s wbich: 
I=OATE. 2=""E. 3=TOOAYS-OATE. It=TOOAYS-HAME 

01=TNORO (Cont.) 

URS 

I HOEXED.DN COP RELA'l VE INDICATOR INOEX 
(1) (2) (1) 

~-----~---~ .. ~-~--~----------~-------~----~-INOEXED.ON =Ttris' is an indexed DATANA"E (ON INDEXED BY ••• ) 
COP relative indicator: 

Set internal to CODE/GENERATOR 
O=USE SEG. , OISP in basic COP 
1=015P is relative to reusable TRASH BASE OISP 

INDEX = 11 C USAGE INDEX. 

08=' .... ON 
09=TCSPl 
to=TCSPR 

------
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COMPANY CONfiDENTIAL 
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P.S. 2212 5391 (C) 

11=TOUAL 
12=TLA8L 

--
(51 ) 

---------------------~-------~--------------~-----------TYPE URS LABEL FLAGS SE6. SECTION DCUR LABEL DCUR 
(6) (4) (6) (1) (14) (14) 

~---------~----------~----------------------------------Se.rch routine in 'ROSY" uses to .. order bit of URS to tell condition 
rout".e In CDOEGEN to use NEXT SENTENCE DCUft (Ns.oeOR). Ns.oeUR is S8t 
" .eereh routine in COOEGEN. 

IJ-TALT.£R (59) -------... ----.,------..... -----.. -~-.. ----------------.-----... _-------------
TYPEURS LABEL FLAGS SEG" SECTION OCUR LABEL OCUR ALTER INDEX 
(6) (4) (6) (7)' (lit) (14) (8) 

--~---------~------------.---~--.-~----~-----------------------------14=TPERf (59) 
-----------------~-~~-~--~~--~--~---~-~-------------~~~--~-~----~~~-TYPE URS LABEL fLAGS SEG. SECTION OeUR LABEL OCUR TERM PAR. 
(6) ,It) (6) (7) (lit) (14) (8) 

----------~-~-.--------------~------------.-------------~------------15=TPTMRU 
l'=ILMON 
l'=TLOUAL 

18=TRESMD 

----~-----------TYPE",RS ICE Y 
(i) (In (16) 

~--~-----~------

O~OPPEO (ALL PERfOR"S= 14=TPERf) ----
(30) 

If KET=ALPHABEJIC or NUMERIC then 
UIS 

------~~-----------MOT CLASS UNUSED 
«1) (1) 

--~---------~------If. IEY=RELATIONAL.OP (LSS.lEQ.NECa.EOL.GEO. GTR) then 
URS 

-------------~-.---------UNUSED IMPLIED SUB~ECT 
,,) . (1) 

------~---------.------.-19=T~08 ------
TYPE 
(6) 

------
20=TEOF 
21=TOOT 
22=TPC 
23=JOOLAR 

... _-------.-.-. 
TYPE FLAGS 
'i) (30) 

-------------

(6 ) 

SEE 19=TE08 
DROPPED (Changed to RESERVED) --
(36) 
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24=TERROR (24) 
-_.---------------------.---

TYPE" COtU"" WARN ERROl. 
(6) "J (1) (10) 

~--~--------------------~--25=TCARD 
26=TPROCESSEO 
27=TROrNS 
28=TLA8ELREC 
29='CSPS 

30=TSTATE5TOP 

SEE 19=TE08 ------
DROPPED 

SEE 19.TE08 

55 iEEEm"w· 7 5 ••• smn .~ .. ., "~r 

COMPANY CONFIDENTIAL 
C080l COMPILER LOGIC 
P.S. 2212 5391 (C) 

'ene .. at .... Is to del iait • state.ent fo.. CODEGEN beca .. se the 
COOE~EN cont ... , " .. outfne .lw.,s does a get fo.. • reserved word 
(unlessINHI8IT.G£T.OP is set). An eaa_pte of use of TSTATESTOP: 
the MOVE verb •• , have aultfple receiving fields and _ust keep 
sc.nning fR 'ROSY_ unttt it gets a non-receiving field token. 
p .. tting out t'. 15T'JESTO' aates sc.nning in CODEGEN .aste ... 
• tso used In PROSY" by SORl.ACCEPT/DISPLAY. OijMP. SET. STOP RUN • 
• nd " " 

Oat .... n.g ..... t. 

31-"10£. 
32="JSU8 

SEE Or-T"ORO 
(75) 

% IMPLICIT LEVEL 50 

---- ... ~---------- ... -----.. ----
TYPE "URS COPX IASIC COP 
(6) (4) (12) (53) 

-----.---------------.---~--33=T8.0510P 
34='AIIT"OP 

SEE 19=TE08 
(19) 411t_ .. ~~ta._ ...... _ .... _ .. ___ .. _~ ...... ________ .. ______ .... ~ __ .. ~ ____________________ _ 

TYPE 

(6) 

URS 

(4) 

OPERATOR 

(4) 

OPERATOR 
CLASS 
(2) 

ROUND SIZE 
ERROR 

(1) (1) 

MULTIPLE RECEIVING 
FIELDS 
(1) 

-----------~----~----~-~--------------------~~-----.-------------IF DIV] TMEfU 
URS 

--------------------------------------
RE"lINDER ·ROU~DEORE".INOER UNUSEO 
(1) (1) (2) -.----.. ----------~-----------~--------IF$JORE TNEN 
URS 
~~-------~---------.-~---------------~-------UNUSE& EMIT.eOF(I) FOR •• OR / IN COMPUTE 
(3) (1) . 

-----.. --------------------------------------
OPERATOR: 

OaAOO.1=SU8.2a~"UL.3=OI •• 4=EXp.5="OD.6=STORE.1=STORE"OD. 
a=OELEIE-TCP-OF-STACK.9=CHANGE-SIG" 

OPERATOR CLASS: 
EG= AODO.ADOh,ADD2.AD03 
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35·T.IOSECT 

SU80.SUB1.SUBZ.SU83 
DIV1.DIVZ.OI'3 .. 
MUll.MULZ 

(33) 
~----~--~----~----------~-.------.~-~~-.--~-~-~-TYPE TXPAR ALTER INDEX TLABl OCUR TlASL SEG 
(6) (t) (12) (1) -_ ..... _-----------_ ........ - ... _--_ ..... _-----------------
---------~--.. -~---~--------------------------TYpE U~S MINIMUM SCALE MINIMUM LEfT PART 
(6) (4) (8) (8) 

---~--------------------~-------------------Used b, CODEGEN to establish .ini.u·. scate , teft p .. t for 
inter •• diate results 
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LmL14lL.E! flU -'DDEGEI '1111 I. 

(83 Bl1 ENIRY ••• 11 PER DISK SEGMENT) 

TYPE=3 (t.INK) 
--~--.----~---.--.. ----~--

TYPE UNUSED LA8EL.OCUR 
(2) (64) (17) 

~--~-----~--------.-------
IY'£=0.1.2 (O=Pl.AI. AOR.l=ANO AOR.2=THEN AOR) 
---~--~~-~----~--~--~---~------------------~----------------TYPE UNUSED SEG. CODE .8AOORS 'LENBS 'OISPS .OAOORS 
(·2)(13) (1) (22) (13) (13) (13) (13) 

-------~---.-----~------------~-----------------------------

t . 

Note: .DlSPS is count of DISPs that also 'ave a SEG as part of the 
address. 'OAOORs have OISP but no SEG. 
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Note: MERGE. OATSYN. and COOEGE" each hawe a discrete area for 
their tokens. 18. TCAROADR is e.itted only by DATSYN. 
Most ... re d.signed for us. by (DDEGEN • 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
S E G"' I L E "£ A ° £ R (DISK SEGMENT 0 ••• 2 DISK SEGMENTS) 

Se. co.pil.r tistingfor contents • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

P S E 'U ° 0 COO £ 0 I C I ION A R Y (11 DISK SEGMENTS) 
(144 tUT ENIRY ••• 10 PER DISK SEGMENT) 
Used to cottect code together as user specified. 

LIN« 
tlEAO 
(20) 

LINK 
IAI:l 
(20) 

UHUSEO 

(30 ) 

COOE .SAOORS 

(22) (13) 

'lENBS 'OISPS 

( 13) (13) 

'OADDRS 

( 13) 

~----~---.------~-------~--~------~---------~----~----~-~--. 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TIN 0 S £ C TEN TRY I A 8 L E 

(to 81T ENTRY ••• IOO ENIRIES) 
(1 DISK SEGMENT) 

...... r of entrtesfor this code seg.ent. 

------.----------------------------~-----••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T tJN 0 SEC T 10K ENS (tOO OISK SEGMENTS) 

(t1 Btl ENTRY ••• 53 PEA DISK SEGMENT) 
~------~--~-~~------~------~--------~---~--IXPAR ALTEA INDEX 
(a) 

TlAll OCUR 
(12 ) 

TLABt SEG. 
(7) _ ......... -----.---' .. _-_ .. ,..---------------------_ ... 

.. o~. that this setup It.its each user·s independent code segaent 
to 53 alterable GOIO paragraphs 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
P l I " 0-1 C I I 0 " A R Y (DATA MANAGEMENT--l2 disk segaents) 

" -E R GEl 0 K £ M S 
See docu •• ntat i.on on 10KENS ... -~ ..•.••............•........•......•......................... 

OAT S Y N T 0 K E " S 
See docueentatfon on 10KENS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
D " Die T I A B L E 

(41 81T ENTRY ••• 30 PER DISK SEGMENT) 

~----------------~--------------------~-------SEG 
(1) 

DISP 
(21) 

LENGTH 
(18 ) 

ALLOCAIE.OISK.ON.COOEfILE 
(1) 

SEG=Oata Dictionary Index 
LENGTH=Byte length 
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Inittalize: l=WQRKJNG STORAGE. fILE LABELS. etc. 
O=Oth ... (fa 01 RECORDS. etc.) 

Last ONDICTTA8LE entr, is tar.inator sat to atl 0 bits. 

COP T A 8 L E 
(55 atT ENTRY ••• Z6 PEA DISk SEGMENT) 
BA$tC COP (IYPE=O) 

. TYPE SfG DISP LENGTH ISUBft OTYPE ASCII 
(2) (7) (24) (18) 1(1) I (2) (1) 

NOTE:la final COP TABLE: 
If 1 sue THEN 1 EXT«A COP TABLE ENTRY ••• 
If SUBf=1 THEN FOLLOWED BY 
SU8SCRIPT ENTRY (TYPE:l) 
If 2 OR 3 SUBS '"EN Z EXTRA COP TABLE ENTRIES • ................. .-.......... --.. ---_ .. __ ...... __ ..... _---.. ,., ....... ., ....... 

TYPE 'SUBS UNUSED BOUND fACT1 UNUSED 
(Z) (Z) (1) (24) (Z~) (Z) 

-----~-------------------------------------AND If 'SUBS>O THEN fOLLOWED BY 
SUBSCRIPT ENI AY .2 (T YPE=Z) --------.. ----.----~- ... ----... ~-----~-----.----

TYPE UNUSED 
(Z) (3) 

fACT2 fACTl UNUSED 
(24) (Z4) (2) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
f.P B (2 DISK SEGMENTS) 

Ofte entry per file declared in the progra •• 

FP8 (AS Mep EXPECTS IT) OTHER fILE INfO: -fPB.TRAfLER-
(1 SEG) (1 SEG) 
-~------------~---.---~~-~--------~---------~------~--~-

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

A L T E R TAB l£ 
(21 BIT ENTRY ••• 68 PER DISK SEGMENT) 
-----------------------TXPAR SEG TLASl OCUA 

(7) ·(14) 

--------~-----~--~--~--Note: Arbitrary li.it af 150 i.posed by PARSE. 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COO E G E N 

See below. 
OO=TCOPX 

T 0 I( ENS 

(Z9) 

~-----~-----~---~-~--~------~-----~--------~-TYPE COPX SUBFlAG 'SUBS SUBSEO.ON SEG' 
(6) (lZ) (1) (2) (1) (7) 

------------~-----.---~--~---------------.---
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Ol=TLIT 
~~--~---~-~--------------~~--TYPE LTYPE LGTti LSYMB 
(6) (2) (8) (255 MAX) 
----~-~-.----------~-----~~~-LTIPE 

0=4 8lT UNSIGNED 
1=8 BIT 
2=4 BIT SIGNED 
3=RESERVED 

02=TCOP (lIlLINE) (64) 

4-21 

CONPANY CONfIDENTIAL 
CDeOL COMPILER LOGIC 
P.S. 2212 5391 (Cl 

~----------------------------------------.---------------~-T,YPE BASIC COP 'SUBS SUBBED. ON COP RELATlfE INDICATOR 
(6) (53) (2) (1) (2) 

--------~---~---~------~-----------~---~--~~--------------~ SUBBED.Df., 
If SUBr AND SU88EO.ON THEN SUBSCRIPTED OATANAME 
If SUBf AND NOT SU88ED.ON THEN INDEXED DATANAME 

03=TOAOOR (32) 

---~-~-----------------~-~--------------TYPE:,DADOR RELATIVE INDICATOR DAOOR 
(6) (2) (24) 

TDAOOR RELATIVE INDICATOR: . 
OO=RESERVEO 
01=OATA SE' 0 RELATIVE 
10=RELATIVE TO lRASH 

04=TOP (18 ) -----...... _----_ .. 
T'PE OP CODE 
(6) (12) 

----------_ .. _--
05=T8AODR (39) 

~----------~-----------~ 
T'PE"'_~8EL. TABLE OCUR 
(6) (-33) 

..... --_ .. , .. , ....... _-_ .. _-----_ .... 
06=IBIT5 (14+LENGIH) 

-----------------------------TYPE 81T LENGTH 81T STRING 
(6) (3) (Z55 "AX) 

01=TSUBORINX (61) --_ ..... _ ... - ....... __ ......... _.- .... -... --------_ ...... -... 
TYPE BASIC COP COP.REl.INDICATOR 
(6) (53) (2) 
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oe-TSEGLIN" (31t) 

~--~-----~-------~--~--------~---.---TYPE OISK.AOR Of NEXT SECTION SEG. 
TO BE PLACED IN THIS 
PHyslCAl CODE SEG 

(6) (20) (8) 

-~------~------~--~-------------------09-TfACTOR '---------------
TY;E fACTOR 
(6) (le) 

... _-------_.---. 
lO=f8OUND 
--------~~------~-'Y'E TAILE BQUND 
(6) (24) 

-------~----------~ 

(24) 

(30) 

It=TALfERI~DEX (lit) 

------~----~-.-.---fYPE ALTER INDEX 
(6) (8) 

'y . ~ r" e· 'cd . 

It-28 

COMPANY CONfIDENTIAL 
coeOL COMPILER lOGIC 

P.5. 2212 5397 (C) 

i. Iote: StZIl of cofttaf"er for AI.. T.ER taille is not t·no.,n. Thi sis a 
pofnter relatiwe to ALTER table base(elsed b, GOPAR operator). 

.2·ToNOX .. 
13-TLIT'JX 

SEE OO-ICOPX 
(28.(LENGTH*t4 OR 8») 

~-.-... .,-.-.... ---------.. ----.. -~--.. -------.. -----.. ----~-~--------------_.--.. 
"PE,' L"PE LEftGT .. 811.01SP TDAOO~ RELATIVE INDICATOR lITERAL 
(6) (2) (e) (10) (2) (160 MAX) 

--~-.~~-.-~--------------------------.~---~-----------~--------------Note: LENGTH does Rot 'Include 8IT.0ISP Of' TDAOOR retative Indicator • 
. 811.0IS'ls bit tocation in the LIT to be fi.ed up. The tengthof 
til. are. to be fixed UP is assu.ed to be 24 • 

• ot-.:rOl' '1/0 type ".rll. tlte AOR is chang.d in fIX.,P to be BASE REG. 
retattve. 4.e: includ. COP table & EDIT MASK. 

14-TSTOP SEE 19a TE08 
Note: ' .... in .. t.s .. portion of code .. h •• CO DEGEN encouftters a TXSECN 

.,itlt SE'" NEI S£G' of tast TXSECN. 
15 
16 
l1aTMEMVALUE 

** 
** 

--~-~~-~----~-.-----~-------~---~------~-----~-------~---------------TYPE ASCII LIYPE LIT ALL RIG"' ONOICT DIGIT OEST lS'MB 
.' 

fLAG LENGTH fLAG JUS, TABLE DISP SIZE 
INDEX 

(6) '. (I) (1) (8) (I) (1) (10) (24) ( 18) (160 MAX 

--~----.--~-----~~-----~--~--------------------~-----------------------Note: Maps ·VAlUE- clause onto codefite so initialv .. lues are load.d 
at run ti.e. 

ONOICT'ABLE INDEX of 0 Indicates DSEGO 
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18=TCARDAOR (51) 

"r .-'. t 

-~---.---~-----~--~----~---------------~---TYPE ONOICTTA8lE INDEX DIGIT DISP COPX 
(6) (9) (24) (12) 

-------------------~------~~------~--------
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Note: To give an address associated with a card to printed on the 
report. 

19=TE08 --_ .... -
TYPE 
(6) _.----

'20-TEar 

23=TDOLAR 
..... ----------_ .... 

TYPE fLAGS 
(6) (30) 

--------------
24=TER.ROR 

(6) 

SEE 19=TE08 

(36) 

(24) 

TYPE COLUMN WARN ERROR. 
(6) (7) (1) (to) 

--------.-------------~-----25=JCARD 
26=TCOtlfllLITfIX 

SEE 19=TEOB 
(28.(lENGT~.(4 OR 8») 

,TYPE LTYPE lENGTH fIX.CTMUN TOADDR RELATIVE INDICATOR LITERAL 
(6) '(2) (8) (10) (2) (160 MAX) .. ---~--~ .. .--.. ,---.---.-.... --.. -.-----... --- ... --.. -.... --.. ---------.---_ ..... _------ ..... 
field's are analogous to those for TLITfI)( except for flx.elNUM. lhe 
titeralis assuaed to be a co •• unfcate aessage in 1I1hicta CT.l thru 
eT .10 •• , ne.d to be fl xed up. Each bf t of f t x.elNUM corresponds 
to a CT. When the (-th bit of fIX.CTHUM is on~ ftxuP will fix the 
CT.I (the I-th el). 
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DATA (THE VARIABLE OSEGO.OISK.AOR POINTS TO HERE) 
CODE DICTIONARY 
CODE 
fILE PARANETER aLaCKeS) (FP8) 
PATH DICTIONARY (DATA MANAGEMENT) 
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ALl.O"It.£1 FROII PROCEDURE DIVIS1,ON SYNtAX CHECI( (VII) 4-20 
ALLflLE AtiO DNf'llE TOKENS 4-1 
ALLfILE: FROtl INITIAL PARSING (I) 4-5 
CLOSE StATEMENT 2-44 
CODE GEIERATOR (COOEGEN) 2-23 

'COUEfILEa fROM FIXU' (IX). 4-30 
COOEGEI 3-11 
OAT. OIV'SION SYNtAI CMECK (OATSYH) 2-15 
DAtA MANAGEflEMT 3-t 
OATA-8A$EOECLARATIONS 3-1 
DAtA-lASE SECTION PROCESSING 3-6 
DATA-I'ltE tUAtlFICATION RESOLUTION (ONOUAL) 2-9 
OATSY. ]-11 . 
DEBUGGING'CAPABILITIES l-i 
DELETE STATEtcEliT 2-44 
DESIGN FEAIURES 1-1, 
DICTIONARY PROCESSIN' 3-5 
OICTIONARY PROCESS IN' (OICT) 2-6 
DIFILE: fROM DICTIO.ARY PROCESSING (II) 4-9 
ONFILE:FROM INITIAL PARSING (II ) 4-1 
OlfIL£: FaD" QUALIFICATION RESOLUTION (III) 4-11 
ONI..,.O: (IMlERNAL fILE) DATA DIVISION (V) 4-16 
O'IAfll& "EMORY 1-4 
EXPLODE 2-19. 3-t7 
FI~E S~'TUS VALUES 2~43 
fILE-COiTROl EITRY 2-42 
flXUP 2-25 
GENERAL 2-38 
GLOBAl.DOLLAR FOR"AT 2-34 
IIOEIEO FILE MODEL 2-52 
IIOEXED 1-0 IMPLEMENTATION 2-38 
INITIAL PARSING (PARSE) 2-1 
INITIAlltllG GDPAR VALUES Of AN INDEPENDENT SEGMENT 2-36 
.NTERMEDIATE FILE DESIGN 1-4 
INTERMEDIATE fILE TOIENS 4-1 
LA8EL QUALIfiCATION RESOLUTION (LQUAL) 2-11 
LA8ELTA~t: FROM COOEGEN (VIII). 4-24 
MERGE 2-12. 3-6 
MISCELLANEOUS 4-3 
MONITOR STATEMENT 2-30 
lEV CO.TIOL CARD OPTION 2-38 
OPEN STATENENT 2~5 
'ARSE 3-2 
'AT" DICTIONARY TABLE 3-20 
PATH TA8LE AND ALGOR IT"" 3-21 
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PROSYN PROCESSING 3-17 
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SEGF.ILE TOKENS ,4-2 
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START STATEMENT 2-48 
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