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OESIG~ rt~ruwEs~ ~· 
' .;. 1 . ·1~,. ~ : ;. . ~ .. ~ii ···-····------·· 

SOURCE fANGUAG£·SELECTlONa 

··----~~~~~~~--~----------
IN THE tARLY OESIG~ STAGES OF THE COBOL COMPILER1 CONSIDERATION ~AS 
GIVEN 'to IMPLEMt~TING PROPER SUBSETS OF THE COBOL SOURCE LANGUAGE 
AS SPtCifl~U IN THE USA STANDARD COBOL MANUAL• IT WAS FOUND THlT 
IMPLEMENTATION OF A SUBSET HAO THE FOLLOWING DISAOVANTAGESt 

11 THE SUBSETS SPECIFIED WERE VERY LIMITED WITH MANY 
RESTRIClORS, EGI NUMBER OF UNIQUl OATA•NA~ES, NO NESTED 
REOfFtN.ESi ETC• 

. . ,. . . 
21 1~£ L~NGUAGE ELEMENTS SEEMED TO~BE ARBITARILY SELECTED ON 

THE BASIS OF . R~DUNDANCY R~THER THAN DIFFICULTY OF 
IMPLEMENTATION• 

lt THE SUBSETS SPECIFIED WERE DIFFICULT TO USE. E•G• THE USER 
HAD TO REMEMBER IF HE COULD SAY "ZERO" OR "ZEROES"• 

4• AtTMOUGH UPWARD CO~PATAA.ILITY TO 83500 COBOL COULD RE 
ASSURE01 COMPATABlLilY IN THE OTHER DIRECTION WAS NOT SO 
SAFE• 

51 THE COST OF" OEVELOPMENT.t MAINTAlNENCE; ANO CHECK OU-i OF" A 
MULT1PL1CtTY OF CQMPILERS SEEMED UNREASONABLE• 

IT WAS: ~THERE?F'O~E 'DEC l OED .THAT THE HIGH LEVEL OF' EACH LANGUAGE MOnuLE 
W 0 U l D · 'e:E f MP L, EM ENT ED W I TH AN E YE T 0 WARD . C 0 MP A TAB I L I T Y W l TH TM E 
83500 '~NGUAGE EXTENSIONS1 AN ATTEMPT Ta "SHOE~ORN" THE CO~PIL£R 
INTO ~MALL MEMORY MACHINES WOULD THEN BE tONSIOEREO WHEN THE 
IMPLEM'E'NTAT'raN; REQUIREMENTS WERE KNOW• . 



MULTI•PHASE COMPILATION• 

···---·-·---·-----·----· 
THE ADVANTAGES OF' "MULTI•PASS" OR MULTl•PHASE CO~PILATION AREi 

.~• BETTER UTILI2ATION bf SMALL MEMORY STORES• THE ORIGINAL 
TEXT IS TRANSFOR~EO TO A MORE CONVENIENT FORM BY PASSING 
IT AGAINST A PART OF THE COMPILER• THE TRANSFORMED TEXT IS 
PASSED TO THE ~EXT PHASE VlA AN INTERMEDIATE WORK FILEa lN 
THIS WAY THE DATA IS MANAGED IN A SOMEWHAT SEQUENTIAL 
MANNER1 MINIMIZING RANOOM OVERLAYING A.S IN A DATA PAGING 
QR VITUAL MEMORY MANAGEMENT SYSTEM• IN THE SAME WAY canE 
OVERLAYS ARE MINIMIZED AECAUSE ONLY A PART OF THE CODE IS 
INVOKED TO TRANSFORM ALL THE DATA FOR THE PHASE• 

21 IT IS POSSIBLE F'OR ONE PHASE TO BE COOED AND CHECKED OUT 
BEFORE A PRIOR PHASE BY BUILDING THE INTERMEDIATE FILES 
REQUIRED WITH ANOTHER PROGRAM• THIS IS ESPECIALLY 
IMPORTANT WHEN SIMULATING WHERE THE COST Of SIMULATING ALL 
PRIOR PHASES IS PROHIBlTIVE1 

THE .D :1 SA 0 V ANT AGES 0 F' MU L T I •PH A SE C 0 MP I L A T I 0 N A RE I 

1• T~E FORMAT OF' EACH TO~EN 1 AS IT APPEARS· TO EACH PAS~' 
MUST BE WELL DEFINED• IF TOKEN FORMATS CHANGE1 THERE ARE 
MANY PLACES THAT CAN BE ArFECTED• 

2• EXTRA CODE IS REQUIRED IN EACH PHASE TO GET AND PUT THE 
TOt<ENSt 

3• IF A LARGE MEMORY IS AVAILABLE• THERE IS NO EASY WAY TO 
COMRINE PHASES• E1G• LABEL AND DATA•NAME QUALlFI~ATinN 
RESOLUTION COULD BE COMBINED Ir THERE WAS SPACE FOR THE 
INTE~MEOIATE TABLES• 

41 A CERTAIN F'lXEO OVERHE•O IS REQUIRED FOR OPENING ANO 
CLOSING OF THE INTERMEDIATE FILES EVEN FOR A MINIMUM 
SOURCE LANGUAGE OECK~ 
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DEBUnGING CAPA~iLITIEs. 

··------~----··-·-···--
.A VARIETY OF DEBUGGING OUTPUT HAS B~EN INCORPORATED IN THE COROL 
·COMPILER IN ORDER TO MINIMIZE THE DEBUGGING ERROR DETECTION ANO 
ERROR CORRECTION TIME. THIS OUTPUT IS PRINTED WHEN THE FOLLOWI~G 
DOLLAR CARD HESERVED WORDS ARE USED& 

<NO> PARSt::a _INITIAL PARSING 

<NO> DICTI DICTIONARY PROCESSING 

<NO> DNQUALI OATA•NA~E QUALIFICATION RESOLUTION 

<NO> LQUALl LABEL QUALIFICATION RESOLUTION 

<NO> MOlGEt MERGECNOTEt "MERGE" HAS ANOTHER MEANING) 

<NO> OATSYNI DATA DIVISION SYNTAX CHECKING 

<NO> EXPLOOEI EXPLODE 

<NO> PR-OSYNI PROCEDURE DIVISION SYNTAX C~ECKlNG 

<NO> CODEGENt CODE GENERATION 

<NO> FlXUPI FIXUP THE COOEFILE 

WHEN THIS nPTinN IS USED' A FORMATTED TOKEN AS SEEN 4 8Y THE GET ANO 
PUT PROCEDURES FOR THAT PHASE Is PRINTfD• IN ADOITION1 THE NAME nF 
EACH PROCEDURE ANO ANY PERTINANT VARIABLES IS PHINTEO UPON ENTERING 
THE PROCEDURE• MOST RECURSIVE PROCEDURES ALSO MONITOR THEIR EXtT 
POINTS FOR EASE or DEAUGGING• IT IS POSSIBLE TO SEE EACH PROCESS# 
~OR THE DURATION OF SEVERAL CARDS1 BY TURNING MONITOR ON OR OFF FOR 
THE DESIRED PHASE(S)• 



DYNAMIC MEMORY. 

··-·--·--·--·--
WHEN DESIGNING A COMPILER FOR MANY MEMORY CONFIGURATIONS• IT IS 
IMPORTANT TO EfFECTIVELY UTILIZE ADDITIONAL MEMORY IF IT IS 
AVAILABLE• THE COBOL COMPILER' ACCOMPLISHES THIS BY MANAGING THE 
DYNAMIC SPACE DECLARED AT COMPILE TIME• 

A CERTAIN MINIMUM SPACE IS REQUIRED FOR BUILDING LISTS ANO TABLES 
DURING THE DIFFERENT PHASES• ASSOCIATED WITH THIS MINIMUM SPACE ARE 
LIMITS E.G. THE NUMBER OF OATA•NAMES, PROCEDURE•NA~ES1 ETCt IF A 
PARTICULAR SOURCE PROGRAM EXCEEDS ANY Of THESE Ll~ITS, MORE SPACE 
MUST BE DEDICATED BY INCREASING THE DYNAMIC SP~CE ANO AECOMPILINGt 
AN ATTEMPT HAS BEEN MADE TO MAKE THESE RESTRICTIONS ~REASONABLE"• 

IF MORE SPACE IS AVAtLABLE1 THE COMPILER IS DESIGNED TO USE THAT 
SPACE FOR A SIGNIFICANT SPEED GAIN• 

INTERMEDIATE FILE DESIGN. 

-----------------------·· 
IN ORDER TO MINIMIZE THE INTERMEDIATE FILE SIZES1 INFORMATION ABntlT 
THE ORIGINAL TEXT ts DISTRIBUTED TO SEVERAL FILES WHICH ARE ORDERED 
TO EACH OTHER~ THE INDIVIDUAL FILES ARE THEN PROCESSED WITHOUT THE 
NEEO TO COPY EXTRANEOUS INFORMATION• WHEN ALL OF THE 
TRANSFORMATIONS ARE COMPLETE THE FILES ARE MERGED• 

CARE MUST RE TAKEN To PRESERVE THE ORIGINAL ORDERING or THE FILES• 

THE OlAGRA~ AELOW SHOWS THE FLOW OF THE INTERMEDIATE FILES FROM ONE 
PHASE TO ANnTHER. THE FIRST RECORD nr THE SEGFILE 15 USED To PASS 
GLOBAL DATA AETwEEN PHASES E1G• THE OONT•GENERATEeCOOE FLAG1 THE 
ABORT FLAG I~ CASE OF A DRASTtC ERROR1 ETC. THIS ASPECT OF THE 
SEGFILE IS NOT SHOWN• 



SOURCE• 

' 
CA ROS• 
I 

LIBRARY• 
l 

·····---------········-·-------
************************ 

INITIAL PARS!NGCPARSE) 
************************ 

( 
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·---·-·····---------···-·····+·-------------···-·······-----I 
REPORT 

I 
ALL FILE 

. I 
I 
f 

I 
ONf ILE 
I 
I 

•••••••>I 
I I 

I 
NEWSOURCE 
(SAVED) 

I I ***************************** 
I t DICTIONARY PROCESSINGCDICT) 
I I ***************************** 
I ONFILEX• I 
I t ONf ILE 
I I I 
I l<••••••t 
I I 

t I DNFtLE• 
I t I 
t I ************************* 
I I DATA NAME QUALIFICATION 
I I RESOLUTIONCONQUAL) 
I t ************************* 
I t I 
I t ONFILE 
I I I 
I I ********************* 
l l LABEL QUALIFICATION 
I I RESOLUTIONCLQUAL) 
I . I ********************* 
I I t 
I I ON FILE 
t l I 
<TO FIXUP) CTQ MERGE) era MERGE) 

I 
LIBRARY 
(SAVEO> 

*NOTE l THESE ARE THE 'woRKFILE NAMES IN THE FORM COBOLW/NAME• 



(FROM PARSE> 
t 
REPORT 

• I 
t 
I 
I 
I 
I 
I 
I 
I 
I 

• I 
I 
I 
I 
I 
I . 
I 

CF"ROM PARSE> 
I 

CF"ROM LQUAL) 
t 

ALLF'ILE ONF"ILE 

' t 

··--------------
******* 

MERGE 
******* 

--------·-----·+·--------------. t 
~EGF'TLE 
I 

t 
ADNF'ILE 
I 

t 
PC INFO 
I 

---------------·---·--·--------
*******•************** 

DATA DIVISION SV~TAX 
(QATSYN) AND EXPLODE 

********************** 
t 

·--------------+·--······-----· I 
DNINrO 
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I 
SEGFILE 
t 

t 
ADF"ILE 
I (INTERNAL TO THIS PHASE> 

t 
l 

' I 
t 
I 

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

PROCEDURE DIVISION 
SYNTAXCPROSYN) 

******************** 
I 
ALLON OUT 
I 

---------------· 
************************* 

CODE GENERATDRCCUDEGENS 
************************* 

1------·--------t 
SEGF"IL£ 
I 

f 
LABEL TABLE 
I 

----···-·--------------------+·--------------******* 
FIXUP 

••••••• _______________ , 
I 
LINE 
<OPTIONAL> 

I 
CODErILE 
CIF NO ERRORS> 



INITIAL PARSING CPARSEl• 

------------------------
INPUT F'ILES• 

··-···------
CAROSCREADFR)l 

SOURCECOPTIONAL DISK)& 

LIBRARYCnPTIONAL QISK)I 

OU'fPUT f"ILES1 

·····-------· 

SOURCE CARO IMAGES OR PATCH CARDS• 

S 0 lJ RC E CAR Q IM AGES TO· WHICH PATCH F: S 
MAY BE APPLIED• 

SOURCE CARO lMAGES.MERGEO WITH THE 
PRIMARY rILE WHEN A COPY STATEMENT IS 
ENCOUNTERED• 

NEWSOURCfCOPTIONAL DISK)I souqcE CARD IMAGES TO WHICH PATCH 
CARDS HAVE BEEN APPLIED• 

LlBRARvCnPTIONAL DISK)I 

REPORTCOISK)I 

ALLFlLECOISK)t 

ONF"ILECOISK)I 

GENERAL FUNCTIONS, 

----------------·-

NEW LIBRARY FILECS) CREATED WHEN "L" 
SPECIFIED IN COLUMN 71 

ALL CARD IMAGES PROCESSED INCLUOlNG 
DOLLAR CARDS> LIBRARY CARDS ANO PATCH 
CARDS• THIS FILE IS USED TO PRINT THE 
OPTIONAL LISTING OR ERRQR REPORT• 

CONlAINS ALL CONSTANT INFORMATtnN 
ABOUT EACH TOKEN PROCESSED, THIS 
BECOMES THE CONTROLLING FILE DURING 
THE M[RGE PHASE• 

CONTAINS PICTURE STRINGS ANO ALL 
VARIABLE . NAMES ISOL~TED• Ea Ga 
SECTION•NAMES1 PARAGRAPH•NAMES1 ANO 
OATA•NAMES• 

le MERGE SOURCE LANGUAGE INPUTS INCLUDING LIBRARY CARO 
IMAGES• 

21 SCAN ANO ISOLATE BASIC SYMBOLS E1Gt WOROS1 INTEGERS1 
NQN•NUMERIC LITERALS1 NUMBERS1 ETCt 

·-.... -•-,'"· 
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31 LOOK UP RESERVED WORDS IN A RESERVED ~ORD LIST1 

41 LOOK UP WORDS IN THE OPTIONAL COPY REPLACING LIST QR THE 
OPTIONAL SPECIAL NAMES LIST• 

St VERIFY THAT ALL FOUR DIVISIONS ARE PRESENT ANO. IN THE 
PROPER ORDER. IF THIS MUCH IS NOT CORRECT1 THE ABORT FLAG 
IS SET TO BYPASS THE REGULAR PROCESSING ANO SHORTCUT TO 
THE f IXUP PHASE. 

RESERVED ~oRn LOOKUP. 

--------·-----------· 
IN ORDER TO MINIMIZE THE MEMORY REQUIRED TO HOLD THEM1 THE COROL 
RESERVED WOROS ARE ORGANIZED INTO TWO PRIMARY LlSTSI 

1• IDENTIFICATION THRU WORKING•STORAGEt 

2• PROCEDURE DIVISION RESERVED WORDS• 

THE WORDS ARE ARRANGED IN SUBLISTS 8Y LFNGTH1 E•G• "IS"1 "BY"1 "n~"~ 
£TC1 APPEAR ~ITH OTHER TWO CHARACTER RESERVED WOROSe A GUESS AS TC 
THE FREQUENCY OF USE IS APPLlED TO EACH SUBLIST WITH THE MORE 
FREQUENT WOROS APPEARING AT THE REGINNlNG OF THE SUBLIST• 

WHEN A MATCH ls FOUND BY SEARCHING THE SUBLIST SEQUENTIALLY1 THE 
RESERVED wo~o KEY ANO CATEGORY IS PROVIDED• NOISE WOROS1 NOTE 
SENTENCES1 ANO NOTE PARAGRAPHS ARE DELETED WHEN DETECTED• 

SPECIAL FUNCTIONS. 

-------------~----
THERE ARE CERTAIN SPECIAL FUNCTIONS ACCOMPLISHED IN THIS PHAS£1 
THESE APPEAR SELOW ACCORDING TO THE DIVISION1 SECTION1 OR PARAGRAPH 
HEADER ASSOCIATED WITH THE FUNCTION• 

MONITOR SE~TENCE• 

·-·---------·--·-
11 VERIFY THAT A flLE•NAME IS DECLARED• 

2• IDENTIFY ANO MARK OATA•NAMES AND PROCEDURE•NAMES TO RE 
MONITnRE01 

31 PASS THESE NAMES TO THE MERGE PHASE AS NQN•NUMERTC 
LITERALS ON THE ALLFILE• 

•• IF THE WORD "ALL" APPEARS AS THE PROCEOURE•NAME LIST1 THE 
NAME Of EACH SECTION AND PAR4GRAPH IS PASSED TO THE MERGE 
PHA5E AS A NON•NUMERIC LITERAL ON THE ALLrILE• 
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OATE•COMPlLEOt 

·····---------
1• SCAN TO THE END OF THE SENTENCE• 

2• BUILD AN IMAGE CONTAINING DATE AND TIME ANO OUTPUT IT TO 
THE f<EPORT F'ILEa 

OBJECT•COMPUTERt 

----·-·---------
1. VERIFY A~D SAVE THE MEMORY SIZE VALUECIN CHARACTERS) rnR 

THE f'IXlJP PHASE. 

2• SAVE SEGMENT•LIMIT VALUE• 

3• SAVE OATA SEGMENT•LIMIT VALUE• 

SPECIAL•NAMESe 

···-----------
1• SAVf THE CURRENCY SIGN VALUE1 

2• SAVF THE DECIMAL•POINT IS COMMA VALUE• 

31 BUILD THE MNEMONIC NAMES LIST• 

DATA OIVISION1a ............... 
1• ASSIGN AN OCUR NUMAER TO EACH FILE•NAME AND OATA•NAME 

DECLARED. THIS NUMBER AEGINS WITH 1 AND INCREASES BY 1 CO 
IS RESERVED FOR ERROR REPORTING), THIS OCUR BECOMES THE 
INTERNAL REPRESENTATION FOR THE DATA•NAME AFTER THE 
DICTIONARY PROCESSING PHASE. FILLER ENTRIES ARE NOT 
ASSIGNED AN OCUR UNLESS THEY ARE 01 FILLER ••• ENTRIES OF 
A f"IL£1 

2• OUTPUT A DUMMY FD TO CORRESPOND TO THE WORKING•STORAGE 
SECTION HEADER. THIS DUMMY FD IS REQUIR£0 FOR THE 
OATA•NAME QUALIFICATION RESOLUTION PHASE• 

,ILE SECTION• 

·--·--------· 
1• PARSE THE FILE•NAME OF AN FD OR SD DECLARATION• SET LEV£L 

• 0 ANO THE APPROPRIATE FLAGS ~RUE1 



10 

2• DROP THE DATA RECORDCS> CLAUSE AND ITS OPERANOSt 

3· MARK THE OPERANDS or THE LABEL RECORD(S) CLAUSE· 

41 PARSE THE ITEM DESCRIPTIONS or THE FILE RECORD (SEE 
WORKlNG•STORAGE SECTION>• 

WORKING•STORAGE SECTION• 

····--------------------
1• PARSE ITEM DESCRIPTIONS. 

2• ISOLATE AND VERIFY PROPER LEVEL INDICATOR• 

31 RECOGNIZE AND MARK FILLER ENTRIES• 

4• MARK THE OPERANDS OF A REDEFINfS OR RENAMES CLAUSE• 

5• RECOGNIZE A PICTURE DECLARATION ANO CONTROL THE SCANNER TO 
l&OLATE A PC STRING• 

6• MARK INDEX NAMES• 

1. MARK ALL ITEMS THAT ARE NOT "CORRESPONDING" CANDIDATrs. 
E•G• ENTRIES WITH FILL£R SPECIFIED, LEVEL = 66, 771 OR AR1 

. ENTRIES CONTAINING AN OCCURS OR REDEFINES CLAUSE• THFSE 
ARE NOT CONSIDERED FOR SELECTION OF CORRESPONDING PAIRS• 

PROCEDURE DIVISION• 

-------------------
1t RECOGNIZE AND MARK SECTION NA~ES AND PARAGRAPH NAMES ANO 

ASSIGN THEM A LABEL OCUR NUMBER• THIS NUMA[R BEGINS WITH 
1 ANO INCREASES AY 1 FOR EACH NEW SECTION OR PARAGRAPH CO 
IS RESERVEO FOR ERROR REPORTING>• THIS LABEL OCUR BECOMES 
THE INTERNAL NUMBER FOR THE NAME AFTER THE DICTIONARY 
PROCESSING PHASE• 

2• ASSIGN A SEGMENT NUMAER TO EACH SECTION BASED ON 
SEGMENT•LIMIT ANO PRIORITY NUMBER DECLARATIONS• THE~E 
SEGMENT NUMAERS ARE SEQUENTIAL ~TARTING WITH 01 

3• RECOGNIZE GO TO PARAGRAPHS AND MARK THEM AS LEGAL OPERANOS 
or AN ALTER STATEMENT• 

4t IOENTirY AND MARK OPERANDS OF A GO T01 ALTER1 PERFORM1 OR 
A PERFORM ••• THRU ••• STATE~ENT1 

51 MARK OPERANDS OF OTHER SPECIAL I/O VERBS AS PROCEDURE 
NAMES• 

6• RECOGNIZE ANO MARK OPERANDS or A CORRESPONDING VERB C EaG• 



MOVE CORRESPONDING A TO 8)• 

DYNAMIC MEMORY• 

------------·--
THE DYNAMIC MEMORY roR PARSE IS UTILIZED AS FOLLOWS& 

COPY.BASE ••••••••••••> 

COPY.NEXT•AVAIL ••••••> 

MNEMONlCeBASE ••••••••> 

------------------
RESERVED WORDS 

-----------------· 
COPY REPLACING 
LINK LIST 

···-··-------····· 
AVAILABLE 

------------------
MNEMONIC NAME 
LIST 

·-----------------

11 

Ir COPY1NExT.AVAIL EVER MEETS MNEMONIC·AASE THEN AN ERROR MESSAGE Is 
ISSUED WITH A REQUEST TO RECOMPILE USING MORE MEMORY• 
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DICTIONARY PROCESSING CDICT)a 

INPUT FILES• 

------------
DNFILEI CONTAINS ALL PICTURE STRINGS, DECLARED VARIABLE NAMfS 

ANO REFERENCES TO THE VARIABLES• 

OUTPUT FILES1 

-------------
ONFlLEI ALL PICTURE STRINGS AND VARIABLES ARE REDUCED TO AN 

OCURt 

GENERAL FUNCTIONS. 

------------------
1 • BUILD A DICTIONARY OF DECLARED DATA•NAMES ANO 

PROCEOURE•NAMES• 

21 LOOK UP REFERENCES TO THE DECLARED VARIABLES AND 
SUBSTITUTF AN OCUR NUMAER AND A SAME NAME QCUR NUMBER FnR 
THE SYMBOL STRING• THE SA~£ NAME DCUR NUMBER POINTS TO ANY 
PRIOR OCCURENCE OF THIS NAME IN A LINK LIST FASHION• IF 
THE SAME NAME OCUR = THE OCUR THEN THE LAST ELEMENT Ot THE 
LIST HAS REEN REACHED OR THE NA~E IS UNIQUE• 

31 ASSIGN A PICTURE OCUR NUMBER TO EACH NEW PICTURE STRING 
THAT WAS DECLARED. A PICTURE STRING IS DISTINGUISHED FRnM 
OTHE~ VARIABLE NAMES BY ADDING A BLANK TO THE END OF THE 
STRING A~D INCREASING THE SYMAOL LENGTH BY 1 IN THE 
SCANNING PROCESSCPARSE>• 

4e THESE FUNCTIONS AR.E DONE ON AN ITERATIVE BASIS• WHEN THE 
FIRST ATT£MPT IS MADE TO ADO A NAME TO THE DICTIONARY AND 
IT wILL NOT FIT, A OICTIONARYtFULL•FLAG IS SET TO 1 AND 
THAT TO~EN IS ~ARKED AS UNPROCESSED ON THE OUTPUT FILE• 
WHEN A NAME IS LOOKED UP IN THE DICTIONARY AND IS FOUN01 
IT IS MARKED AS PROCESSED ON THE OUTPUT FILE ANO FURTHFR 
PROCESSIN~ OF THAT TOKEN IS INHIBITED FOR THE OURATI~N OF 
THE ITERATIONS• IF THE NAME IS NOT FOUN01 ANO THE 
OICTlONARY·FULL1fLAG IS 1 THE TOKEN IS MARKED AS 
UNPROCESSED ON TH£ OUTPUT FILE1 OTHERWISE AN OCUR NUMRfR 
OF 0 IS qETURNED TO INDICATE "UNIDENTIFIED NAME" ANO THE 
TOKEN IS MARKED AS PROCESSED• THIS CONTINUES UNTIL ALL 
VARIABLE ~AMES HAVE BEEN ADDEO TO THE DICTIONARY• 
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DICTIONARY SEARCH. 

·····------------· 
ASSOCIATED ~ITH EACH VARIABLE NAME IS • STACKHEAO NUMBERe THIS 
NUMAER IS CREATED IN PARSE 8Y APPLYING A TRANSFOR~ATION TO THE 
CHARACTER ST~ING COMPRISING THE NAME• IT IS USED AS AN INDEX INTO 
A STACKHEAO ARRAY TO FIND THE BEGINNING OF THE LINK LIST IN WHICH 
THIS NAME SHALL APPEARt A LINK OF 0 INDICATES END or THE L~ST OR AN 
EMPTY LIST• 

TWO STACKHEAn ARRAYS ARE MAINTAINED IN THE LOOKUP PROCESS1 ONE rnR 
OATA•NAMES AND THE OTHER FOR PICTURE STRINGS ANO LABELS 
CSECTION•NAMES ANO PARAGRAPH•NAMES>• THE PICTURE STRINGS ARE 
OISTINGUlSHEn FRO~ THE LABELS BECAUSE THEY HAVE A BLAN~ CHARACTER 
APPENDED TO THE END• 

DYNAMIC ~EMORYt 

········-------
THE STACKHEAO ARRAYS AND LINK LISTS ARE MAINTAINED IN THE AVAILAALE 
DYNAMIC MEMORY. ONE OR MORE ITERATIONS THROUGH THE FILE MAY RE 
ELIMINATED BY INCREASING THE SIZE Or DYNAMIC FOR THIS PHASE• 

EACH ITERATinN CONSISTS OF TWO ~ASSES• 

~PASS 11 
·····-· 

l• COPY ALL UNPROCESSED TOKENS OF THE ENVIRONMENT DIVISION TO 
THE OUTPUT FILE• 

2• ADD ALL DECLARED DATA•NAMES ANO LABELS TO THE OICTIONARY1 

31 LOOK UP THE OPERANDS OF A REDEFINES OR RENAMES CLAU~f 1 

THIS SOLVES THE PROBLEM OF IMPLIED QUAL!FICATION rnR 
DUPLICATE DECLARATIONS IN THAT THE LAST MENTIONFD 
OCCURENCE NUMBER WILL RE FOUND RATHER THAN THE FINAL 
OCCURENCE OF THAT NAME• 

4• LOOK UP ALL OATA•NA~ES OF THE PROCEDURE DIVISION• THE OClJR 
NUMRER fOUND WILL POINT.TO THE fINAL OCCURENCE OF THE SAME 
NAME LINK LIST• 

5• COPY UNPPOCESSEO LABELS TO THE OUTPUT FILE• 

PASS II1 -------· 
le LOOK UP UNPROCESSED NAMES OF THE ENVIRONMENT OIVISIONt 

2t COPY UNPROCESSED OATA•NAMES TO THE OUTPUT FILE• 
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3• LOOK UP LABEL REFERENCES Of THE PROCEDURE DIVISION• IF THE 
LABEL IS A DUPLICATE1 THE OCUR NUMBER Or THE FINAL 
DECLARATION WILL BE FOUND• 

4• IF THE OICTIONARYtFULL1FLAG = 1 THEN ITERATE TO PASS 11 
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DATA•NAME QUALIFICATION RESOLUTION CONQUAL)• 

------------------------------------------·-
INPUT FILES• 

------------
ONFILEI CONTAINS A SAMENAME OCUR FOR DECLARED OATA•NAMES ANO 

AN UNRESOLVED OCUR roR DATA·NAME REFERENCES AND 
QUALIFIERS. 

OUTPUT FILES. 

-------------
CONTAINS RESOLVED OCUR FOR OATA•NAME HEFERENCESt 

GENERAL FUNCTIONS. 

·-----------------
l• STARTING AT THE DATA DIVISION OF THE DNFILE CREAD ONLY>1 

BUILD AN EXPLICIT OATA•NAME TABLE CONTAINING THE DATA•NAME 
FLAGS CON.rLAGS)1 THE SAME NAME OCUR (SNAME)# ANO THE 
SCOPE OCUR FOR EACH EXPLICIT OATA•NAME• THE GROUP FLAG IS 
SET AT THIS TIME• 

21 RE•REAO THE ENTIRE DNFILE ANO WRITE THE RESOLVED OCUR FOR 
REfERfNCED OATA•NAMES• THE QUALIFIER TOKENS ARE DROPPED AT 
THIS TI~E. 

3• SET THE LABEL RECORD OPERAND FLAG FOR ALL ELEMENTS OF A 
LABEL RECORD• 

4• SELFCT CORRESPONDING PAIRS. THE PAIRS ARE DELIMITED BY A 
COHRESPONOING SENTINEL SO THAT THE FllE CAN BE PROCESSED 
PROPEHLY !N THE MERGE PHASE. 

5• UPDATE THE OATA•NAME REFERENCE COUNT BASED ON THE RESOLVED 
OCUR• 

6• SET THE MONITORED FLAG ~F THE OATA•NAMES LISTED· IN THE 
MONITOR STATEMENT. 

71 READ THE ONFILE AND WRITE A NEW DNrILE WITH THE UPDATED 
ONtFLAGS POSTED TO THE EXPLICIT OATA•NAME TOKENS• 

a. WHEN THE PROCEnURE DIVISION IS FOUND ON TH[ INPUT FILE1 
BEGIN THE LABEL QUALIFICAlION RESOLUTION PHASE<LQUAL)1 
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SCOPE or AN ENTRY. 

------------------
THE SCOPE OF EACH EXPLICIT OATA•NAME IS CALCULATED FROM ITS LEVEL 
NUMBER WHEN RUILOING THE DATA•NAME TABLE• THE SCOPE OF A GROUP ITEM 
IS THE LAST FLEMENTARY ITEM or THE GROUP· THE SCOPE OF AN 
ELEMENTARY ITEM OR AN INOEX NAME OR A RENAMES ENTRY1 OR A CONDITION 
NAME 15 ITSELF. 

EXAMPLE a 

OCUR SNAME SCOPE 
···- ----- ---·-( 01) 01 1 1 01 A• 
(02) 02 OB 02 A• 
(03) 03 03 88 c VA 11 5 THRU 10• 
( 04) 04 04 03 0 PC x. 
(05) 05 08 03 E. 
(06) 06 06 04 F' PC x. 
(07> 01 07 04 G PC x. 
( 08) 08 08 88 H VA 201 30. 
(09) 09 09 02 I PC x. 
(10) 10 10 66 J RENAMES D THRU F' • 
(11) 11 11 66 K RENAt.1ES 81 
(12> 12 14 01 )( i 

( 1 3) 02 13 02 B PC )( . 
(14) 04 14 02 D PC )( . 

THE SAME NAME AND SCOPE ATTRIBUTES ARE USED IN RESOLVING REFERENCES 
TO DUPLICATE NAMES AND IN THE SELECTION OF CORRESPONDING PAIRS FOR 
A CORRESPONDING VEPB• 

DYNAMIC MEMORY, 

·--------------
THE EXPLICIT DATA•NAME TAALE IS BUILT IN DYNAMIC MEMORY• EACH TAALE 
ENTRY OCCUPIES 34 BITS• IF THE ENTIRE TABLE CAN NOT BE CONTAINE01 
AN ERROR MESSAGE IS ISSUED WITH A REQUEST TO RECOMPILE USING MORE 
MEMORY• 
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LABEL QUALIFICATION RESOLUTION CLQUAL)• 

----------------------------------·----
INPUT FILES• 

··----------
DNFILEr CONTAINS UNRESOLVED LABEL REFERENCES• 

OUTPUT FILES. 

-------------
DNrILEI CONTAINS A UNIQUE LABEL OCUR FOR REFERENCED SECTinNS 

OR PARAGRAPHS• 

GENERAL FUNCTIONS• 

------------------
11 STARTING WITH THE PROCEDURE DIVISION OF THE ONFILE (THE 

rILE WAS LEFT OPEN IN. DNQUAL)1 BUILD AN EXPLICIT LARrL 
TABLE CONTAINING THE LAREL FLAGS, SAME NAME OCUR, SEGMENT 
NUMBER1 ~NO SECTION OCUR ASSOCIATED WITH THE PARAGRAPH TF 
ANYa.THE FILE IS WRITTEN DURING THIS PROCESS• 

21 REAO THE FILE AND WRITE THE RESOLVED OCUR FOR REFERENCED 
LABELS• THE LABEL QUALIFIERS ARE DROPPED AT THIS TIME• 

31 MARK THE MONITORED LABELS AND THE TER~INAL PARAGRAPH OF A 
PERFORM RANGE• 

4• UPON ENCOUNTERING AN ALTER OPERAND• VERIFY THAT IT IS A GO 
TO PARAGRAPH AND ~ARK lT AS ALTERED• 

51 WHEN THE ENO OF FILE IS REAC~EQ, ASSIGN A SEQUENTIAL 
TERMINAL PARAGRAPH NUMAER TO EACH TERMINAL PARAGRAPH or A 
PERFORM RANGE• 

61 READ AND WRITE THE nNFILE WITH THE UPnATEO LARrL 
INFORMATION POSTED TO EACH EXPLICIT REFERENCE OR LABFL 
REF£RfNCE TO IT• 
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DYNAMIC MEMORY• 

···------------
THE EXPLICIT LABEL TABLE IS BUILT IN DYNAMIC ME~ORY1 EACH ENTRY 
OCCUPIES 37 bITS• IF THE ENTIRE TABLE CAN NOT BE CONTAINE01 AN 
ERROR MESSAGE IS ISSUED wITH A REQUEST TO RECOMPILE USING MnRE 
MEMORY; 
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MERGEt 
--~---

INPUT FILES. 

--------···· 
ALLFILEI CONTAINS CONSTANT INFORMATION ABOUT EACH TOKEN 

PROCESSED IN PARSE1 

ONfILEt. CONTAINS UNIQUE OCUR NUMBER FUR EACH DATA•NAME ANO 
LABEL REFERENCED. 

OUTPUT FILES. 

-------------
AONfILEI CONTAINS MERGED TOKENS OF THE ALLfILE AND THE ONFILEe 

PCFILEI CONTAINS PCINFO ENTRY fOR EACH UNIQUE PICTURE STRING 
OF THE DATA OIVISlON1 

StGFILEI EDIT MASKS GENERATED BY THE PICTURE ANALYZER• AND 
SYMBOLS TO BE PRINTED WHEN MONITORING ARE ADDED TO 
THIS FILE• 

GENERAL FUNCTIONS, 

··----------------
THE PRIMARY FUNCTION OF THIS PHASE IS TO MERGE THE ALLf ILE ANO THE 
ONFILE GIVING THE AONFILE1 IN ADDITION THE FULLOWING FUNCTIONS ARE 
PERFORMED• 

11 THE DATA•NAME SYMBOLS TO BE PRINTEO WHEN MONITORING ARE 
WRITTEN TO THE SEGFILE1 AND THE MONITORED OCUR VS THE 
MEMORY ADDRESS ARE PUT INTO A TABLE• A TABLE OF OCUR 
NUMBERS VS THE LABEL SYMBOLS TO BE PKINTED IS PLACED IN 
ANOTHER TABLE• 

' 
21 ANALYZE UNIQUE PICTURE STRINGS CTHE PICTURE OCUR or THE 

CUHRENT PC IS GREATER THAN THE LAST ONE ANALYZED) ~NO 
CRlATE A PCINfO ENTRY ON THE PCFILE• THIS ENTRY CONTAINS 
PC ATTRIBUTES LIKt SIZE1 SCALE, CLASS• ETC1 If AN EDIT 
MASK IS REQUIRED IT IS WRITTEN TO THE SEGFILE AND ITS 
MEHORY ADDRESS IS POSTED TO THE PClNfO ENTRY. 

31 A TABLE OF CONDITION•NAME OCUR NUMBERS VS THE ASSOCIATED 
VALUE LIST IS CREATED FOR EACH LEVEL ~8 ENTRY Of THE DATA 
OIVISION1 
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4• WHEN A MONITORED OATA•NAME IS SEEN1 ITS OCUR IS LOOKED UP 
IN THE MONITOR TABLE ANO THE ~ONITOR ADDRESS IS POSTED TO 
THAT £NTRV• 

51 WHEN A ~nNITOR lAAEl LIST ELEMENT IS ENCOUNTERED1 THE 
SYMROL TO BE PRINTED IS PROVIDED AS A NON•NUMERIC LITERAL 
FOLLOWING THAT TOKEN• 

6• WHtN A CONDITinN•NAME IS REFFRENCEO# THE PARENTHESIZED 
TEXT THAT IS EQUIVALENT TO THE DESIRED TEST IS PROVInED 
FROM THE CONDITION-NAME TABLE. NOTEI THE PARENTHESES ARE 
NECESSARY IN THE CASE ~HERE THE CONOITION•NAME IS NEGATEn. 

DYNAMIC MEMORY. 

·····----------
THE MONITOR SYMBOL TABLES ~NO THE CONDITION•NAME TABLE ARE 
MAINTAINED IN DYNAMIC ME~ORY, IF THEY CAN NOT BE ENTIRELY 
CONTAINE01 AN ERROR MESSAGE IS ISSUED WITH A REQUEST TO RECOMPILE 
USING MORE ~EMORY• 
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CATA DIVISION SYNTAX CHECK COATSYN)a 

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

INPUT FILES• 

------·-----
PCFILEI CONTAINS A PCINFO ENTRY FOR EACH UNIQUE PC STRING 

THAT WAS DECLARED• 

AONFILEI PROCESSED AS A READ ONLY FILE UP TO' THE PROCEDURE 
DIVISION• 

OUTPUT FILES. 

-------------
ONINFOI CONTAINS A DNINFO ENTRY FOR EACH EXPLICIT DATA•NAME 

EXCLUDING FILLER ENTRIES• THIS ENTRY CONTAINS 
ATTRIBUTES SUCH ~S USAGE, ADDRESS1 LENGTH1 NUMBER OF 
SUBSCRIPTS REQUIRED, BLANK WHEN ZER01 ETC1 

SEGFILE& CONTAINS DATA DIVISION TOKENS1 E•G• CARD TOKEN WtTH 
ASSOCIATED ADDRESS INFORMATION TO SE PRINTE01 VALUES 
TO WHICH THE wORKING•STORAGE VARIABLES SHOULD RE 
INITtALlZE01 ERROR OR WARNING MESSAGES1 ETCt 

GENERAL FUNCTIONS• 

------------------
1• PERFORM A DETAILED SYNTAX CHECK OF THE SOURCE PROGRAM UP 

TO THE PROCEDURE DIVISION• 

2• SAVE THE FILE ATTRIBUTES SPECIFIED IN THE FILE-CONTROL 
PARAGRAPH• THESE ATTRIBUTES ARE HELO IN THE FO•lNFO TABLE• 

3• SAVE THE "SAME RECO~D AREA. •••" ATTRIBUTE OF THE 
I•O•CONTROL PARAGRAPH IN THE FDtlNFO TABLE• THE MULTI•ftLE 
TAPE IO ANO THE MULTl•FILE PACK IO ATTRIBUTES ARE ALSO 
SAVED IN THE FD.INFO TABLE• 

4• COMRlNE THE FD OR SO ATTRIBUTES DECLARED IN THE FILE 
SECTION WITH THOSE IN THE FD.INFO TA8LE1 THE SET nF 
COMAINED INFORMATION IS USED TO CREATE THE FILE PARAMETER 
BLOCK CFPBl FOR EACH FILE DECLARED• 

Se PEHFORM A DETAILED SYNTAX CHECK Or EACH DECLARED OATA•NAME 
AND ALLOCATE MEMORY FOR EACH ENTRY• A COP INOEX CCOPX> IS 
ASSIGNED •T THIS TIME• THESE ATTRIBUTES1 E1G1 USAGE, BLANK 
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WHEN ZERO~ NUMBER OF SUBSCRIPTS1 ADDRESS1 COPX1 ETC11 ARE 
SAVE 0 l N THE D NIN F 0 FIL f. Ar~.D CAN 8 E RE TR l EVE D 8 Y USING THE 
DAT4•NAME DCUR NUMBER AS THE KEY. 

61 PARSE THE "VALUE IS •••" CLAUSE OF THE WORKlNG•STORAGE 
ENTRIES• A TOKEN FOR INITIALIZING MEMORY AT RUN TIME 15 
ISSUED TO THE SEGFILE• 

7e CREATE THE PSEUDO DATA SEGMENT DICTIONARY FOR DATA 
SEGMENTATION• 

81 WHEN THE PROCEDURE OIVISION IS FOUN01 GATHER DATA 
SEGMENTS1 FINALIZE SEGMENT•NUMRER ANO DlSPLACEMENT1 BUILD 
THE COP TABLE1 AND BEGIN THE EXPLODE PHASE• 

DATA SEGMENTATION. 

·----------··-----
WHEN ALLOCATING STORAGE FOR OATA1 A PSEUDO DATA DICTIONARY ENTRY tS 
BUILT FOR EACH DATA SEGMENT CANDIDATE> E.G. EACH FILE RECORD WORK 
AREA AND EACH WORKlNG•STORAGE RECORD THAT IS NOT REDEFINED• THE 
NQN•CONTIGUOUS ITEMS (LEVEL = 77) ARE ASSIGNED TO DATA SEGMENT O• 
SPECIAL CONSIDERATION IS GIVEN TO THESE ITEMS IN THAT SEG~ENT 0 IS 
ALWAYS PRESENT ANO A PRESENCE CrlEC~ BY THE COBOL INTERPRETER IS NOT 
NECESSARY• 

WHEN THE PROCEOURE DIVISION IS FOUND, AN ATTEMPT IS MAOE TO GATHrR 
DATA SEGMENTS ACCORnING TO THE DATA SEG~ENT•LIMIT VALUE SPECIFIED 
lN THE OBJECT·ca~PUTER PARAGRAPH. 

Ir DATA SEGMENT•LIMIT = 0 THEN ALL DATA ls ASSIGNED TO SEGMENT 0 ANO 
NO FURTHER ACTION !S NECESSARY~ 

IF OATA SEGMENT•LIMIT IS NOT = 0 THEN EACH FILE RECORD ~ORK AREA IS 
'ASSIGNED TO A NEW SEGMENT AND THE WOR~ING•STORAGE RECORDS ARE 

GATHERED AS FOLLOWS& 

11 IF A CANDIOATE IS GREATER THAN DATA SEGMENT•LIMIT THEN 
ASSI~N IT TO A NEW SEGMENT• 

2• IF A CANDIDATE WILL FIT WITH THE CANDIDATES GATHERED SO 
FAR CE•G• THE COMBINED SIZ£ DOES NOT EXCEED DATA 
SEGMENT•LIMITl THEN ASSIGN IT TO THE CURRENT DATA SEGMENT• 

3• IF A CANDIDATE WILL NOT FIT IN THE CURRENT SEGMENT THEN 
BEGIN GATHERING TO A NEW SEGMENT• 

THIS METHOD TENDS TO GATHER SMALL CANDIOATES TO A DATA SEGMENT SIZE 
THAT IS CLOSE TO THE DESIRED DATA SEGMENT•LI~IT• 
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DYNAMIC MEMORY. 

---------------
DYNAMIC MEMORY CONTAINS SEVERAL TABLES WHICH ARE MANAGED AS FOLLOWSI 

1• THE PC.TA8LE IS LOADED FROM THE PCfILE INTO THE FIRST PART 
0 F D Y N • W A A T T H E 13 E G I N t~ I N G 0 F D A T S Y N • 

2• rot.LIST.HEAD CONTAINS A LINK TO THE FIRST FILE INFO ENTRY 
CFDI1INFO) LINK LIST1 THERE IS ONE FD1INFO ENTRY PER 
SELECTCt:Q) FILE, 

3• THE DATA DICTIONARY TABLE IS BUILT AT THE ENO OF OYN.wA 
AND GOES TOWARD THE FD.INFO TAALE• THEHE IS ONE ODtCT 
ENTRY FOR EACH DATA SEGMENT CANDIDATE• DDICTCO> IS 
RESERVED FOR THE LABEL RECORD WORK AREA OF THE USE 
PROCEOURES• 

4• IF OYN~PTR EVER ~EETS DDICT.LIMIT THEN AN ERROR MESSAGE IS 
IssuEn ~ITH A REQUEST To RECOMPILE USING MORE MEMORY. 

5• AT THE BEGINNING OF EXPLODE THE FD•INFO LINK LIST AND THE 
DATA DICTIONARY TABLE ARE REPLACED BY AS MANY ONINF'O FlLE 
ENTRIES AS WILL FIT• TH£ OVERFLOW ENTRIES ARE RETRIEVED ON 
A RANDO~ BASIS FRO~ THE ONlNFO FILE• 

rot.LISTtHEAO -·-·> 

ONI.PTR ••• ~ •••••• , 

DOICT•LIMIT ••••••> 

DOlCTtBASE •••••••> 

---------------------
PC.TABLE LOADED 
F'ROM PCF"Ilt:: 
(93 BITS/ENTRY> 

-------------------·-
fOaINFO LINK LIST 
(293 BITS/ENTRY) + 
(25 BITS/FILE•LIMIT> 

---------------------
AVAILABLE 

---------------------
ODICT TABLE 
(47 BITS/ENTRY) 

---------------------

<••••• ONl1TABLE•BASE 

DURING EXPLODEi 
FOR ONINfO ENTRIES 
(96 BITS/ENTRY> 
AS MANY AS WILL FIT 

<••••• ONitTABLEeLlMIT 
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EXPLODE a 

···---·· 
INPUT FILES• 

------------
ADNFILEI READY TO READ THE PROCEDURE DIVISION• 

OUTPUT FILES• 

-------------
ADNFILEI TOKEN REFERENCES ARE REPLACED BY A COPY OF THEIR 

ATTRIBUTES a 

GENERAL rUNCTlONSt 

·-----------------
1• REAO THE DNINFO FILE ANO LOAD DYNAMIC MEMORY WtTH AS MANY 

ENTRIES AS IT WILL HOLD• 

21 EXPAND TOKENS TO INCLUDE ALL THE KNOWN ATTRtRUTES FOR THAT 
TOKENi EiG, A DATA•NAME OCUR IS USED TO INDEX THE ONIN~O 
TA9LE1 TO WHICH THE PC ATTRIBUTES ARE ADDEO FROM THE 
PC1TABLE1 SUASCRIPT fACTORS AND TABLE BOUND INFORMATION IS 
ISSUED AT THIS TIME. 

l• EXPAND SPECIAL REGISTER REFERENCES TO LOOK LIKE OATA•NAME 
REFERENCES CTALLY1 TODAYS•DATE1 sw1, ••• , SW81 ETC•>• 

41 OUTPUT TOKEN INFORMATION ABOUT DECLARED FILE•LIMITS1 

51 PARSE THE USE SENTENCE OF A USE PROCEDURE• 

61 PARSE SORT STATEMENTS WITH PARTICULAR ATTENTION TO THE 
"USING•••" ANO "GIVING•••" CLAUSES, 
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PROCEDURE DIVISION SYNTAX CHECKING (PROSYN)t 

----------------------------------------·----
INPUT FILES• 

------------
ADNFILEI EXPLODED TOKENS INCLUDING A COPY OF THEIR ATTRIBUTES• 

OUTPUT FILESa 

-------------
ADNFILEI CONTAINS TOKENS THAT HAVE BEEN SYNTAX CHECKEn1 

REARRANGED' AND SIMPLIFIED FOR CODE GENERATION• 

GENERAL FUNCTIONS• 

----·-·-----------
11 PERFORM A DETAILED SYNTAX CHECK or EACH PROCEOURE DIVISION 

CONSTRUCT1 ANY ERROR OR ~ARNING MESSAGES ISSUED ARE MERGED 
WITH PRIOR MESSAGES• 

2• GET OPERANDS AND THEIR SUBSCRIPTS OR INDEXES ANO 
AUTOMATICALLY STACK THEM FOR USE BY EACH CALLER• OPTIMI7E 
LITEHAL SUBSCRIPTS AND INDEXES WHEN THE OPERAND ts PUT TO 
THE OUTPUT FIL£ CSEE ttsuBSCRIPT ANO I~OEX OPTIMIZATIQNtt)t 
THE LOOK-AHEAD FEATURE or THE GET PROCEDURE CAN BE INVOKED 
BY SETTING A FLAG• IN THIS MOOE, TOKENS ARE PRESENTED TO 
THE CALLER ONE AT A TIME UNTIL THE FLAG IS RESET ANO 
NORMAL OPERATION RESUMES ~HERE IT LEFT OFF. THIS MOOE IS 
ESPECIALLY USEFUL FOR OPTIMIZING1 EaGt THE ROUNDE01 St7E 
ERROR- AND MULTIPLE RECEIVING FIELD REQUESTS ARE ENCODED 
AS VARIATIONS WITH THE ARITHMETIC VERBS• 

3• CHAN~f STATEMENTS TO A SIMPLF.R FORM# E•G• CORRESPONDING 
PAIRS O~ A MOVE CORRESPONDING STATEMENT ARE PUT OUT AS 
SEPARATE MOVE STATEMENTS. 

4• TRANSFORM ARITHMETIC EXPRESSIONS ANO BOOLEAN EXPRESSIONS 
TO THEIR PARENTHESIS FREE POLISH EQUIVALENT BY APPLYING 
THE OPERATOR PRECIDENCE KULES• AN ATTEMPT IS MADE TO 
PROOUCE EQUIVALENT STRINGS FOR ARITHMEfIC EXPRESSIONS ANO 
THEIR ARITHMETIC STATEMENT COUNTERPARTS• 

5• SUPPLY THE IMPLIED SU8JECT ANO RELATIONAL OPERATOR TO 
ABREVIATEO CONDITIONS• 
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DYNAMIC MEMORY• 

---------------
THE OPERAND STACK IS MAINTAINED IN DYNAMIC MEMORY• IF IT CAN NOT RE 
ENTIRELY CONTAINED1 AN ERROR MESSAGE IS ISSUED WITH A REQUEST TO 
RECOMPILE WITH MORE MEMORY• 
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CODE GENERATOR CCODEGEN), 
••••••••••••••w•••••••••• 

INPUT FILES• 

------------
ADNFILEI 

OUTPUT FILES• 

----------·-· 
SEGFILEI 

LABEL TABLE& 

GENERAL FUNCTIONS. 

·-----------------

CONTAINS THE PROCEDURE DIVISION TOKENS THAT HAVE 
BEEN SIMPLIFIEO FOR CODE GENERATION• 

CDDEGEN TOKENS ARE APPENDED TO THE TOKENS 
PRODUCED BY THE PRIOR PHASES• 

CONTAINS EXPLICIT LABEL ATTRIBUTES ANO IMPLICIT 
LABEL ATTRIBUTES <E.Ga BRANCH POINTS Of A 
CONDITION) USEC FOR GENERATING THE CORRECT 
BRANCH ADQRESSES1 

11 CHECK THE DONT•GENERATE.CODE FLAG WHICH IS SET BY ANY 
PRIOR P~ASE THAT DETECTED A SYNTAX ERROR• IF IT HAS BEEN 
SET1 COPY THE TOKENS NEEDED TO ~REPARE THE ERROR REPORT 
ONTO THE SEGFILE ANO BEGIN TH£ FIXUP PHASEt If NO ERRORS 
HAVE REEN DETECTE01 GENERATE THE REQUIRED CODE• 

2• GENFRATE CODE FOR THE EXPONENTIATE INTRINSIC• THIS CODE IS 
GENERATED ONLY WHEN NEEDED CFOR CERTAIN SIMPLE CASES THE 
CODE IS EM.ITTEO IN•LINE>• 

3• EMIT COOf FOR FILE•LIMIT CHECKING• 

4• EMIT CODE TO ANALYZE THE REASON FOR A USE PROCEDURE BEING 
INVOKED• 

5t GENfRATE CODE FOR THE MONITOR INTRINSIC• 

6• UPDATE THE LABELTABLE FILE FOR EACH SECTION• PARAGRAPH1 
ANO IMPLICIT BRANCH THAT IS EMITTED• 
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DYNAMIC MEMORYa 

·-·-·---------· 
A GET1TOKEN PROCEOURE AUTOMATICALLY STACKS THE OPERANDS AND THEIR 
SUBSCRIPTS FUR USE AV EACH CALLER. THE OPERAND STACK IS MAINTAINED 
IN DYNAMIC MEMORY, IF IT CAN NOT BE ENTIRELY ~AINTAINED1 AN ERROR 
MESSAGE IS ISSUED WITH A REQUEST TO RECOMPILE WITH MORE ME~ORY1_ 



FIXUP ·----
INPUT FILES• 

------------
REPORT I 

SEGFILES 

LABEL TABLE I 

OUTPUT FILES• 

-------------
COOEFILEa 

LlNEI 

GENERAL FUNCTIONS. 

------------------

29 

CONiAINS CARO IMAGES NEEDED FOR LISTING• NOT 
OPENED IF NU LIST SPECIFIED ANO THERE ARE NO 
ERRORS. 

CONTAINS VARIOUS INFORMATION FROM PRECEDING 
PASSES WHICH IS USED TO BUILD THE CDDEFILE AND 
SUPPLY ADDITION DATA FOR THE LISTING• 

USED TO FINALIZE BRANCH ADDRESSES• NOT PRESENT 
IF THERE ARE SYNTAX £RRORS• · 

CONTAINS OBJECT PROGRAM ACCORDING TO MCP 
SPECIFICATIONS• NOT PRESENT If tHERE ARE SYNTAX 
ERROR St 

USED FOR LISTING AND COMPILER DEBUGGING OUTPUT. 

FlXUP HAS 2 PRIMARY JOBSI PRODUCE A CODEFILE AND A LISTING• NO 
CODEFILE IS PRODUCED IF THERE ARE SYNTAX ERRORS; FIXUP IS SENSITIVE 
Ta s CARDS~ A nEFAULT $ CARO IS THE FIRST TOKEN f IXUP SEES (AS PART 
or THE OATSYN TOKF.NS IN THE SEGrILE> UNLESS THE USER HAS A ! CARO 
AT THE FRONT OF HIS DECK• THE DEFAULT $ CAHO ~IVES "LIST"1 

IF THE LIST OPTION.IS CURRENTLY OFF ANO THERE IS AN ERROR OR 
WARNING1 THE APPROPRIATE SOURCE CARD IS PRINTED• 

EVERYTHING r1xuP DOES IS VERY SPECIALIZED AND DETAILED. IT KNOWS HOW 
THE MCP EXPECTS A CODEFILE TO BE fORMATTEO, HOW THE CORnL 
INTERPRETER WANTS MEMORY LAID nuT FOR A COBOL PROGRAMI ANO OTHfR 
THINGS TOO STRANGE AND WONDEROUS TO REVEAL TO MORTAL MAN• 

HOUSEKEEPING• 

-------------



30 

THE COBOL INTERPRETER PERMITS 6 DIFFERENT CONTAINER SIZES TO RE 
VARIABLE IN LENGTH• CODEGEN DETERMINES 2 OF THESEI SEGB <SPECIFIES 
SIZE FOR THE DATA SEGMENT NUMBfR PORTION OF DATA ADDRESSES> AND 
COPXB CSIZE FOR COPX)• FIXUP DETERMINES 4 OF THESES 

11 BDISPB <SIZE FOR BRANCH ADDRESSESl1 

2• DISPB CSIZE FOR DATA ADDRESS DISPLACE~ENT)1 

31 LENA <SIZE FOR DATA LENGTH>• 

4• COPB CSIZf FOR COP ENTRv ••• cOPAISEGB+DISPB+LENB+4)• 

FlXUP MUST ALSO BUILD THE ALTER TABLE• THE DIGIT SIZE OF AN ENTRY • 
CB•BD1SP8+3)1~. 

fill DYNAMIC LABEL TABLE AREA• 

------------·-----·-----------
AT THE BEGINNING OF FIXUP THE DYNAMIC AREA AVAILABLE ClF ANY) IS 
SEQUENTIALLY LOAnEn WITH AS MANY LABELTABLE ENTRIES AS WILL FlT' 
EACH ENTRY BEING RESOLV[O TO ITS BAUDR FORMAT (33 BITS> ON THE FLY• 
OVERFLOW ENTRIES ARE RETRIEVED RANDOMLY IN THEIR ORIGINAL FORM FROM 
THE LABELTABLE FILE AND RESOLVED BY EXCEPTION~ 

BUILD DATA DICTIONARY1 

·---------------------
FIXUP USES THE DNOICTTABLE CBUILT BY OATSYN) IN THE SEGFILE TO BUILD 
THE CODEFILE DATA DICTIONARY1 DATA SEGMENT 0 SIZE REFLECTS ONLY THE 
USE R S D A T A 1 S I NC E T H E M C P ( M A l E C H A U V 1 N 1 S. T P I G ) E X P E C T S 0 A T A 
SEGMENT· 0 TD RE A PICTURE OF WHAT WILL BE IN MEMORY1 rlXUP MUST 
UPDATE DSEGO TO INCLUDE• 

1• EDIT TABLE ca CHARACTERS)• 

21 COP TABLE• 

3• SPECIAL REGISTERS CSwl11Sw81 TALLY1 
TOOAYS•DATE1 TOOAYS•TlME1 TODAYS•NAME)1 

41 CONSTANT POOL CDATANAME MONITOR SYM80LS1 EDIT MASKS1 
TRANSLATION TABLES1 FILE LIMITS>• 

51 TRASH AREA (INTERMEDIATE RESULTS>• 

61 ALTER TABLE ctr ANY>• 

71 STACK a 

DATA SEGMENT PORTIONS OF THE COOEFILE ARE 5£T TO ALL 0 BITS• THIS Is 
DONE BECAUSE UPON THE FIRST ACCESS OF A DATA SEGMENT# THE MCP REAOS 
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IT OFF DISK IF IT HAS BEEN ALLOCATED SPACE IN THE CODEFlLE• 

BUILD TRANSLATION TABLES. 

-------------------------
EITHER ASCII•To•EBCDIC AND/OR EBCDIC·TO•ASCII TABLE .ts CREATED ONLY 
IF APPROPRIATE TRANSLATION INSTRUCTION IS GENERATED• THE TABLECS) 
IS LOCATED AS THE LAST PART or THE CONSTANT POOL• 

PROCESS MERGE lOKENS FROM SEGFILE• 

----------------------------------
THE ONLY VALID TOKEN IS TMEMVALUE. THIS IS· FOR INITIALIZING THE 
CONSTANT POOL PORTION OF THE CODEFILE TO ~ONITOR OATA•NAME SYMBOLS 
AND EDIT MASKS. 

BUILD CODE DICTIONARY• 

·---------------------
THE PSEUDO CODE DICTIONARY CPCD) PRODUCED BY CODEGEN CONTAINS A 
SUMMARY Of STATIC CODE AND NUMBER Of VARIABLE LENGTH CONTAINERS ~OR 
EACH LOGICAL PROGRAM SEGMENT• BY NOW FlXUP HAS CALCULATED THE 
CONTAINER Sl7ES ANO MULTIPLIES THESE BY THE PCO NU~BERS ANO Anns 
THE PCO STATIC CORE TO BUILD THE FINAL CODE DICTIONARY IN THE 
COOEF"ILE• 

IN ADDITION ttMARKER" RECORDS ARE WRITTEN ON THE SEGFILE• THESE TELL 
THE BEGINNING COOEFILE DISK SEGMENT ADDRESS FOR EACH LOGICAL 
PROGRAM SEGMENT• 

PROCESS OATSYN TOKENS• 

-·--------------------
THE REPORT FILE IS USEO TO PRODUCE A LISTING CIF APPLICABLE> ANO 
TCAROADR TOKENS ARE FETCHED TO APPLY DATA ADDRESSES TO THE LISTING• 
TMEMVALUE TOKENS ARE PROCESSED TO I~PLEMENT THE "VALUE IS" CLAUSE• 

PROCESS CODEGEN TO~ENS1 

·---------------------· 
IN ORDER TO ALIGN PRINTED CODE AND CODE ADDRESSES ON THE LISTING1 
COOEGEN TOKENS ARE PROCESSED SERIALLY• THE USER MAY HAVE conE 
SEGMENTATION MIXfD SO THAT PIECES OF A LOGlCA~ PROGRAM SEGMENT ARE 
SCATTERED THROUGHOUT THE PROGRAM. 

fIXUP EMITS CODE FOR THE CURRENT PROGRAM SEGMENT• IF A NEW SEGMENT 
OCCURS1 FIXUP USES THE "MARKER" RECORDS TO REMEMBER WHERE THE canE 
FOR A SEGMENT LEFT. OFF ON THE COOEFILE1 
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THE LABELTARLE rILE IS ACCESSED WHENEVER A TBADnR TOKEN IS 
ENCOUNTERED• THE ROUTI~E LA8£L•ffXUP TAKES A LABELTABLE OCUR FROM 
THE TOKEN ANO USES IT AS AN INDEX INTO THE LAdELTABLE TO fINALI7E 
A BRANCH ADDRESS• 

rILE LIMIT VA~UES ARE SET UP BY CODEGEN AS T~EMVALUE TOKENS AND ARE 
INITIALIZED ON THE CODEflLE AT THIS POINT• 

CLEANUP a --------
1 • PRINT THE CODE DICTIONARY• 

2• BUILD THE FILE PARAMETER BLOCKS• 

3• PRINT THE DATA DICTIONARY a 

4t BUILD ANO PRINT THE PATH DICTIONARY CDATA MANAGEMENT)a 

5• BUI LO AND PRINT THE COP TABLE• 

61 BUILD ANO PRINT THE RUN STRUCTURE• 

7, FINALIZE THE PROGRA~ PARAMETER 8LOCK1 

81 BUILD ANO PRINT THE ALTER TABLE1 

9• PRINT THE PROGRAM PARAMETER BLOCK• 

10. PRINT THE SUMMARY INF'ORMATlON• 



OO•TINTGR 
OO•TEDC 
01•TR£AL. 
01aTOUC 
02•TNNLIT 
02•TPDC 
03=TXDN 
03•TFlL£REC 
04:aTXSECN 
OS•TXPAR 
06•TfIXUP 
07=TWORO 
08sTwMON 
09•TCSPL 
10=TCSPR 
11sTQUAL 
12•TLABL 
13=tTALTER 
14•TP£RF 
15af PTHRU 
16=TLMON 
17sTLG.IUAL 
18cTR£SwD 
19•TE08 
20sTEUF' 
21•TDOT 
22•TPC 
23•TDOL.AR 
24aTERROR 
25sTCARD 
26•TPROCESSE11 
27•TROF'NS 
28aTLA8ELREC 
29•TCSPS 
30•TSTATESTOP 
31•TINDEX 
32aTSUBS 
33•TBOOSTOP 
34•TARITHOP 
35•TINOSECT 
36•TMlNlMUM 

GLOSSARY OF ALLFILE AND DNflLE TOKENS 

-------------------------------------
INTEGER EG1 123 
ENv.orv.BLDCK COOE (ONFILE ONLY) 
REAL NUMBER EGl 12•3 
DATA oivISlON BLOCK CODE (ONflLE ONLY) 
N 0 N • N U M E R I C L I T E G I '' A B C " 
PROC.OIV1ALOCK CODE CONFILE ONLY) 
EXPLICIT DATA NAME EGI 01 DATA•NAMEa 
EG& READ FILEREC 
EXPLICIT SECTION NAME EGI XSECN SECTION. 
EXPLICIT PARAGRAPH NAME £Gs XPAR1 

33 

FlXUP THE INDICATED OCUR ACCORDING To THE conE. 
WORD EGI MOVE 1 TO WORD• 
MONITOR WORD OPERAND 
CORRESPONDING LEFT EGS MOVE CORR TCSPL TO TCSPR 
CORRESPONDING RIGHT. EG: MOVE CORR TCSPL TO TCSPR 
WORD QUALIFIER EGa MOVE 1 TO WORO OF QUAL 
LABEL EGI GO TO LABL• 
ALTERCEO) OPNO EGI ALTER TALTER TO PROCEED TO P21 
PERFOR~ OPERAND EGt PERFORM PERF1 
PERFORM THRU OPERAND EGI PERFORM Pl THRU PTHRU• 
MONITOR LABEL OPERAND 
LABEL QUALIFIER EGI GU TO Pl OF LQUAL 
RESERVED WORD EG1 GO, MOVE1 ADO• 
ENO•OF•BLOCK MARKER•FOR UNBLOCKING 
ENO•OF•FILE MARKER•FOR UNBLOCKING 
PERIOD 
PICTURE 
DOLLAR CARD 
ERROR OR WARNING MESSAGE 
CARO MARKER I,E. SOURCE CARD ENCOUNTERED 
PROCESSED orcrloNARY ENTRIES (DNFILE ONLY) 
REDEFINES/RENAMES OPERAND EGI 02 X REDEFINES RDFNS 
OPERAND OF ttLABEL RECORDS ARE~ CLAUSE 
CORRESPONDING SENTINEL•OELIMITS A CSPL1CSPR PAIR 
STATEMENT DELIMITER 
"lNnEXEO BY" OPERAND EGI 02 ON INDEXED BY TINnEX 
SUBSCRIPT FOR PREVIOUS OPERAND •• cREATEO IN EXPLODE 
BOOLEAN PRIMARY OELlMITERe1CREATEO IN REA~RANGE 
ARITHMETIC OPERATOR EG: A0001 OIV3 
FOR INITIALIZING ALTERED GO TO PARS OF lNO•SECTIONS 
ESTABLISHES MINIMUM SCALE AND LEFT PART FOR 
INTERMEDIATE RESULTS OF A~ ARITHMETIC ~XPRESSION 



00:1TCOPX 
01•TLIT 
02:1TCOP 
03:.TOADDR 
01.P•lOP 
05:aTBADDR 
06•TBITS 
07=TSUBORINX 
Oe:sTs£GLINK 
09•Tf ACTOR 
10•TBOUNO 
11=TAL..TERINDEX 
12:TOPNOX 
13•TLITFIX 
14=TSTOP 
15 :a 
16= 
17•TMEM\IALUE 
18=TCAROAOR 
19:1TEU9 
20•TEOF 
23='TOOLLAR 
24=TERROR 
25=TCARD 
26•TC0MML1TrIX 
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GLOSSARY OF SEGFILE TOKENS 

--------------------------
COP TAALE 0 INDEx ••• 1r 0 THEN INLINE TCOP FOLLOWS 
LITERAL OF 4 OR 8 BIT UNITS 
INLINE COP 
ADDRESS EVENTUALLY RELATivE TO osEGO 
S•LANGUAGE OPERATOR 
LABEL.TABLE OCUR CHANGED INTO BRANCH ADR BY rixuP 
BIT STRING TO INSERT INTO CODE•••GENERAL USE 
INLlNE COP FOR SUBSCRIPTS OR INDEXES 
LINKS sEcTioNS BELONGING ro THE SAME cooE SEGMfNT 
f ACTOR FOR SUBSCRIPTED INLIN£ COPS 
ADUNO FOR SUBSCRIPTED INLINE COPS 
POINTER RELATIVE TO ALTER TABLE BASE 
sETs LIT FLAG To o.~.cop TABLE lNnEx 
MAKE A LIT RfLATI\/f. TO A CERTAIN 8ASECFOR 110 USE) 
SIGNALS CHANG~ IN CODE SEGMENTS 
UNUSED 
UNUSED 
FOR FIXUP•••INITIALIZES DATA SEGMENT VALUE IN CDDEF 
DATA AD~ TO PRINTOUT WITH CARD (CREATED IN OATSYN) 
ENO•OF•BLDCK ~ARKER•FOR UNBLOCKING 
ENO•OF•FILE MARKER•FQR UNBLOCKING 
DOLLAR CARD 
ERROR OR WARNING MESSAGE 
CARO MARKER l•E• SOURCE CARD ENCOUNTERED 
MAKE A LIT RELATIVE TO A CERTAIN BASECFOR I1n usE> 



MISCELL.ANEOUS --------------
NOTEt 

URS = FIELD FOR ANY USE YOU WISH• 
** • TypE NOT PRESENT IN THIS PASS• 
•• • TYPE PERMANENTLY DROPPED IN PREVIOUS PASS• 
USAGE -----
OOO=RESERVFU 
001=CMP 
010•DISPLAY 
Oll=MIXED 
100=ASCII 
101=INDEX 
110•UN0£f"INEO 
111=CMP•3 

DATA NAME FLAGS CDNrLAGS) C10) 
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-·-----------------------------~---------------------------------------REFERENCE LAREL SORT GROUP NOT A COND FILLER MONITORED F" ILE 
COUNT RECORD FILE FLAG CORR NAME NAME 

OPERAND NAME OPNO 
(2) ( 1 ) ( 1 ) ( 1) Cl) c 1 ) ( 1) Cl) ( 1) 

··-··--------------·---------------------------------------------------REFERENCE COUNTCTO MINIMIZE NO• OF COP ENTRIES>• 
OsNO REF'ERfNCES 
1tONE REFERENCE 
2tTWO OR MnRE RErERENCES 

LABEL FLAGS (6) 

----------------------------------------------------------·-------THIS SECT MnNITORED OBJECT 0 F' AT PERFORMED EXPLICIT 49FLAG 
CONTAINS LEAST ONE TERMINAL GO TO 
ALTERED ALTER PARAGRAPH PAR 
GO TO PAR 
(1)* C1) c 1 ) ( 1 ) c 1 ) ( 1>. 

------------------------------------------------------------------* ON IN SECTION ~ ALL ITS PARAGRAPHS 
49FLAGt1=PR10RlTV GTR 49 
EXPLICIT GO TO PAR FLAG Is sET IN QUALIFICATION RESOLUTION Clll) 

URS IN LITERAL TOKENS (4) 

··-····---------------------· FORMAT ALL SIGNFD AINARY 
<1> (1) Cl) (1) 

·----------------------------FQRMATI0=8AIT1 1=4BIT BINARYll•LIT IS 24BIT BINARY 
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BAS.IC COP (53> 

--~-------------------------------·N••·---------------·---------· ADDRESS 
( 31) 

LENGTH (LOGICAL SIZE) 
(18) 

SUB FLAG 
c 1) 

DATA TYPE 
(2) 

ASCII f LAG 
( 1) 

----·-------------·---·-----------------------------------------· 
DATA TYPE ---- --·-OO=UNSIGNEn 4 Blt 
OlaUNSIGNEn 8 BIT 
10=SIGNED 4 AIT 
ll•SIGNED B AIT 

COP fACTORS Cao> 

-------------------------·--------------------------#SUBS 
(2) 

F'ACTORl 
( 18) 

f ACTOR2 
( 18) 

f"ACTOR3 
( 18) 

SUBSCRIPT BOUNDS 
C24) 

------------·---------------------------------------
f"PB INFO (80> 

-----------·----------------------------------------------------UNUSED 

( 37) 

f" ILE 
LA REL 
TYPE 
( 4) 

FILE 
HARnwARE 

(7) 

f"ILE 
ACCESS 

( 4) 

FILE 
LIMITS FLAG 

c 1 ) 

F'PB 
NUMBf R 

(9) 

F'ILE MAX 
REC LEN 

c 18) 

·---------------------------------------------------------------
PCINFO (74) 

·---·-·-----·-------------------------------------------MAPSZ (CORE S2) 
c un 

SCALE 
( ,.- ) 

SIGN 
( 3 ) 

CLASS 
c 3 ) 

BZ 
( 1 ) 

CP 
( 1 ) 

··-··--···------------------··--------------------------SIGN CLASS ..... -----
O•U O=NUMERIC INTEGER 
l•S l=NUMERtC REAL 
2aJ 2::NE 
3sK 3:AN 

"4:aE 4=AB 
S=AE 

MON INFO (30) 

----------------------------------· MONITOR SYMAUL AORt 
(24) 

MON SYM LGTH 
(6) 

-----------------------------------



ALLrILEs OUTPUT fROM INITIAL PAR5ING Cl) 

-----~---------------------------------· 
OOaTINTGR 

--------------------------------------------------TYPE COLUMN SCALE BYTE LENGTH EBCDIC LITERAL 
(6) (7) (8) (8) C255 MAX) 

------------------------------------·-------------Ol=TREAL 
02=TNNLIT 
03=TXDN 

-----·····----TYP£ COLUMN 
°(6) (7) 

--------------

SEE OO=TINTGR 
SEE OO=iTINTGR 
Cl 3) 

31 

** I SECTIONS ARE MARKED AS SUCH ON ONFILE RUT 
S AS TXPAR ON ALLFILE 

05•TXPAR 
06=TFIXUP 
07•TWURD 
08•TWMON 
09sTCSPL 
10:aTCSPR 
11sTQUAL 
12•TLABL 
13=TALTER 
14•TPERF 
15•TPTHRU 
16•TLMON 
17=TUHJAL 
1 e•Tfu:swo 

SEE 03=TXDN 
** 
SEE 03•TXON 
SEE 03=TXDN 
SEE 03=TXDN 
SEE 03:TXON 

** SEE 03=TXDN 
SEE 03=TXDN 
SEE 03=TXDN 
SEE 03:TXDN 
SEE 03:TXDN 

** (29) 

----------------------------TYPE COLUMN KEV (IN HEX> 
(6) (7) <16) 

----------------------------19•TEOB 

······· TYPE 
(6) 

•••••• 
20•TEOF' 
21•TOOT 
22•TPC 
23•TOOLAR 

···----------TYPE FLAGS 
(6) (30) 

-------------

c 6) 

SEE 19=TEOB 
SEE 03=TXDN 
SEE 03•TXDN 
(36) 
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24•TERROR (24) 

····-----------------------· TYPE COLUMN WARN ERROR# 
(6) (7) (1) (10) 

--··-------------------·----25•TCARD SEE 19=TEOB 
26=TPROCESSEn ** 
27•TROFNS SEE 03=TXDN 
28•TLABELREC SEE 03:TXDN 
29•TCSPS ** 
30•TSTATESTOP *'* 31=TINDEX ** 
32•TSUBS ** 33•TBOOSTOP ** 
34•TARITHOP ** 35•TINDSECT *'* 



OO•TEDC 
···--· 

TYPE 
(6) ------

Ol•TDDC 
02=TPOC 
03•TXDN 

ONFILEI OUTPUT tROM INITIAL PARSING CIIl 

----------------------···------------·-· 
c 6) 

SEE OO=TEDC 
SEE OO=TEDC 
C56+cLENGTH;8)) 
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·----------·--·-----------------------·----------------------------TYPE 
( 6) 

LEVEL 
(16) 

DNFLAGS DNOCUR 
C10) (12> 

STACKHEAO# 
c 7) 

SVMHOL LENGTH 
( 5) 

SYMBOLS 
(30 MAX) 

---------------------------------------·--------------------·--···· NOTE I LEVfL=2 CHARACTERS 

04•TXSECN C50-+CLENGTH•8)) 

----------------------------------------------------------------------· TYPE 49 sEG# CURRENT LABEL STACKHEAD# SYMBOL LENGTH SYMBOLS 
FLAG SECTION OCUR 

OCUR 
(6) (1) C7) Cl?) (12) C7> (5) (30 MAX) 

·--------------------------------------··-···------------------------·· SEG# IS SET RY THIS PAss •• sYMBOL SCRA~RLE DONE BY THIS PASS 

OS=TXPAR 
06•TFIXUP 

SEE 04=TXSECN 
(23) 

·-----------------------TYPE OCUR FIXUP CODE 
(6) (12> (5) 

··-···---·-·------------MARK SUCH THINGS ASI 
A• NOT CORRESPONDING OPERANDt 
B• GO TO PAR• 

07=TwORD <ta+CLENGTH11r8)l 

-------------------------------------------TYPE 
(6) 

STACKHEAO# 
( 7) 

S Y~~BOL LENG TH 
( 5) 

SYMBOLS 
(30 MAX) 

·------------------------------------------08•TWMON SEE 07=TWORD 
09•TCSPL SEE 07=TWORD 
10•TCSPR SEE 07s:TWORO 
11•TQUAL SEE 07=TWORD 
12•TLABL SEE 07=TWORO 
13•TALTER SEE 07=TWORO 
14•TPERF" SEE 07•T~ORO 
15•TPTHRU SEE 07::Tw0RO 
16•TLMON SEE 07•TWORO 
17•TLQUAL SEE 07•TwOHL'l 
18•TRESw0 **' 



·-·---TYPE 
(6) ------

20•TEOF" 
21•TDOT 
22•TPC 

. ( 6) 

SEE 19=TEOB 

** 
C30+CLENGTH•8)) 

·----------·----------------------------------------TYPE PC OCUR STACKHEAD# SYMAOL LENGTH SYMBOLS 
(6) C12> C7) CS> (31 MAX) 

-----------------------------------------·---------· 
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A BLANK IS INCLUDED AT THE END OF THE PICTURE TO PROVIDE A CONVENIENT 
DELIMITER FOR PICTURE PROCESSOR AND TO KEEP PICTURES UNIQUE FRnM LABEL 
NAMES IN DICTIONARY PROCESSING PASS• 

23=TOOLAR C36) 

-------------TYPE F'LAGS 
( 6) (JO) 

···----------24=TERROR ** 25•TCARD ** 
26•TPROCESSEO •• 
27=TROFNS SEE 07=TWORD 
28•TLABELREC· SEE 07:Tw0RD 
29=TCSPS SEE OO=TEDC 
30=TSTATESTOP ** 31•TINDEX •• 
32•TSUBS ** 33=TBOOSTOP ** 
3~•TARITHOP ** 35==TINDSECT ** 



OO•TEDC 
····-· 

TYPE 
(6) ------

Ol•TOOC 
02=TPOC 
03=TXON 

ONFILEI OUTPUT FROM OICTIONARY PROCESSING CII> 

·-----------------------··-------·--------·---
(6) 

SEE OO=TEDC 
SEE OO=TEDC 

. ( 44) 

·-----------------------------------· TYPE LEVEL DNfLAGS SAMENAM~ OCUR 
(6) (16) <10) (12) 

··-----------------~-----------------FILLERS FILLER fLAG=l 
WORKING•STORAGE SECTIONS ENTR~=O 

04•TXSECN (38) 

······----------------------------------------·-· TYPE •9FLAG SEG# SECTION OCUR SAMfNAME OCUR 
(6) (1) (7) (12) (12) 

--------------------------------·M•a•••••••aaaaaa 
OS•TXPAR 
06=TF1XUP 

SEE 04=TXSECN 
(23) 

-----·------------------TYPE DCUR FIXUP CODE 
(6) (12) (5) 

------------------------07=TWORD Cl 8) 

-----------------------TVPE UNRESOLVED OCUR 
(6) (12> 

-----------------------08•TWMON 
09=TCSPL 
10=TCSPR 
11aTQUAL 
12=TLABL 
13=TALTER 
14=TPERF 
15•TPTHRU 
16•TLMON 
17=TLQUAL 
18=TRESWD 
19sTEOB 
20•TEOF' 
21•TOOT 

SEE 07=TWORO 
SEE 07=TwORD 
SEE 07=TWORO 
SEE 07:TWORD 
SEE 07=TWORD 
SEE 07=Tw0RO 
SEE 07=TWORO 
SEE 07=TWORD 
SEE 07•TWORO 
SEE 07=-TWORD 
** SEE OO:TEDC 
SEE OO•TEDC 
** 
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C23+CLENGT~h•8 >) 

-----·------------------------TYPE OCUR LENGTH SYMBOLS 
(6) (12) C5) (31 MAX) 

------------------------------PICTURES HAVf BEFN LOOKED UP AND NOW OCUR = UNIQUE PICTURE. SYMAOLS 
ARE RETAINED FOR CONVENIENCE fOR PICTUR~ PROCESSING PASS• 

23•TOOLAR 
•••••a••••••• 

TYPE F"LAGi 
(6) (30) 

··-·---------24•TERROR 
25=TCARD 
26=TPROCESSEi1 

···------·-·· TYPE #BITS 
(6) <20> 

··-----------

( 3 6) 

** 
** 
(26) 

AT BEGINNING OF EACH AUFfER • USED TO INDICATE HOW MUCH DATA WAS 
PREVIOUSLY PROCESSED IN THIS ITERATIVE PASS CwHICH ALLOWS THE 
DICTIONARY TO OVERFLO~) • THIS TYPE IS DROPPED IN THE NEXT PASS• 

27=TRDF'NS SEE 07::TWORD 
28=TLAB£LREC SEE 07=T~ORn 
29=TCSPS SEE OO=TEDC 
3o:arsTAT£STOP ** 
31•TINOEX ** 
32•TSUBS •• 
33=TBOOSTQP ** 34•TARITHOP ** 35sTINOSECT ** 



ONFlLEI 00TPUT FRO~ QU4LlFICATION RESOLUTION CIII> 

--------------------------------------------------
OO•TEOC 
01•TDOC ---·-· TYPE 

(6) -----· 
02=TPDC 
03•TXON 

DROPPED 
(6) 

DROPPED 
c·so > 

••••••••••••••••••••••••••••a••••••••••••••• 
TYPE 
(6) 

LEVEL 
( 16) 

DNfLAGS 
c 10) 

SA~ENAME OCUR 
Cl 2) 

SCOPE 
( 12) 

····----------------------------------------ONFL~GS REF.CNT. HAS REEN UPDATED 
04•TXSECN (31) 

····-----------------------------&••··--TYPE 
(6) 

LABEL FLAGS 
c 6) 

SEG# 
( 7) 

SAMENAME OCUR 
( 12) 

----------------·---·-------------------OS=TXPAR 
06=Tf IXUP 
07•TWORD 

SEE 04=TSECN 
DROPPED 
(28) 

-----·------------------------RESOLVED QCUR 
( 12) 

DNF'LAGS 
c 10) 

··----------------------------
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ONFLAGS NEEDED FOR THINGS LIKE SPECIAL PROCESSING OF CONDITION NAMES 

08=TWMON 
09•TCSPL 
10•TCSPR 
11 :T QUAL 
12aTLABL 

SEE 07=TWORO 
SEE o7r.T~ORD 

SEE 07=TWORD 
DROPPED 
(43) 

----------------------------------------------------·· TYPE 
. ( 6) 

LABEL FLAGS 
(6) 

SEG# 
(7) 

SECTION OCUR 
( 12) 

RESOLVED OCUR 
( 12) 

------------------------------------------------------13•TALTER ( 51) 

--------------------------------------------------------~------·---TYPE LABEL FLAGS SEG# SECTION OCUR RESOLVED OCUR OBJECT TIME 
ALTER INnEX 

(6) (6) (7) (12) (12) (8)• 

-------------------------------------------------------------------* roR QUAL.RES. USE ONLY 



( 51 ) 

··-----------------------------------------------------------------TYPE LAREL FLAGS SEG# SECTION OCUR RESOLVED OCUR TERM PAR ' 
(6) (6) (7) C12> C12) (8) 

---·---------------------------------------------------------------TERM PAR# 
15•TPTHRU 
16•TLMON 
17•TLQUAL 
l8•TRESWD 
19•T£08 
20•TEOF" 
21•TOOT 
22•TPC 

CANNOT BE THE OCUR BECAUSE Or 8 BIT LIMIT 
SEE 14=TPERF 
SEE 12=TLABL 
DROPPED 

** SEE 01=-TDDC 
SEE Ol=TDDC 
** 

······-------------·----------TYPE OCUR LENGTH I SYMBOLS 
(6) (12) CS) i (31 MAX} 

2;:~~~~:~-----------1~~~;;~~---
24•TERROR C17> 

··-----------------TYPE WARN ERROR#r 
(6) (1) Cl0) 

··-----------------25•TC AR0 ** 
26•TPROCESSEO DROPPED 
27•TROFNS C52) 

·····-----------------------------------------------TYPE RESOLVED QCUR DNFLAGS SAMENAME QCUR SCOPE 
C6> c12> <10> c12> c12> 

······----------------------------------------------28:aTLABELREC SEE 07=TWORD 
29•TCSPS SEE 01=TDDC 
30•TSTATESTOP ** 
31•TINDEX ** 
32=TSUBS ** 33•TBOOSTOP ** 
34•TAR1THOP ** 35:sTINOSECT ** 
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PCINFOI OUTPUT FROM MERGE CIV) 

------------------------------
( 91) 

----·------------------------------------------------------------· MASK 
AOOR 
(24) 

MAPSZ 
<CORE S7) 
Cl 8) 

LENGTH 
(LOGICAL 52) 
( 18) 

SC ALE 

cf' ) 

SIGN CLASS 

( 1 ) ( 3) 

BZ CP ERROR 
FLAG 

( 1 ) ( 1 ) ( 1 ) 

----------·-·-----------------------------------------------------
MAPSZ=CORE SlZE••LOGlCAL SIZE= # UNITS TO ACCEPT FROM SOURCE•• 
Ir ERAORFLAG=l THEN MASK ADR• = ERROR# AND SCALE = CARO COLUMN., 
MASK 15 IN CONSTANT PODL•1LENGTH LATER BECOMES PART Of BASIC CnPtt 
OTHER INFO LATER BECOMES PCINFO PORTION OF ELEMENTARY TOKEN• 

SIGN ..... 
O•US UNSIGNED (4 OR 8 BIT> 
1aSS HIGH OHDER OIGIT (4 OR 8 AITl 
2aJS HIGH OROER DIGIT OF LAST UNIT (4 OR 8 BIT) 
3:KS HIGH OHOER CHAR (8 BITl 
4=ES +1•1CR1DB <R BIT> 

CLASS .. , ... 
O•INTEGER ( 4 OR 8 RI Tl PC 999 
1•REAL c '+ OR 8 BIT> PC 999V99 (NUMERIC SCALED) 
2•NE (8 BIT) PC $$1$$$ OR 999.99+ 
3•AN (8 BIT) PC XX9A 
4•AB C8 SIT> PC AAA 
5sAE (8 8 IT) PC XXBAA 



ALLONFILEI OUTPUT fROM MERGE CIV> 

-------------------------·-------
OO•TINTGR C33+CLENGTH•8)i . 
----------------------------·-----------------·--------TYPE 

(6) 
COLUMN 
( 7) 

URS 
( 4 ) 

SCALE 
c 8 ) 

BYTE LENGTH 
( 8) 

EBCDIC l:.ITERAL 
(255 MAX) 

····---------------·-----------------------------------01•TREAL 
02•TNNLIT 
03•TXDN 

SEE OO=TINTGR 
SEE OO=TlNTGR 
( 6 3) 

-------------------d·-----·-------------------------COLUMN 
( 7) 

SAMENAME QCUR 
( 12) 

------------------------···-------------------------04•TXSECN {42) 
•m•••••••••••••••••••••••••••••••••••••~--~•••••••••• 

TYPE 
( 6) 

COLUMN 
( 7) 

URS 
( 4) 

LABEL FLAGS 
( 6 ) 

SEG# 
( 7 ) 

SAMENAME OCUR 
( 12) 

-------------------·---------------------------------If MONITOR fLAG=1 THEN roLLOWS A NON-NUMERIC LITERAL TOKEN. 

05=TXPAR 
06•TFIXUP 
07=TWORO 

SEE 04=TXSECN 

--(69) 
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·----------·----------------------------------------------------------· COLUMN 
( 7) 

DNOCUR 
c 12) 

DNf LAGS 
( 10) 

MONITOR SYMBOL AOR1 
C24> 

MON SVM LGTH. 
( 6) 

··--------------------------------------------------------------------· 08•TWMON 
09=TCSPL 
lO•TCSPR 
11•TQUAL 
12•TLABL 

DROPPED 
SEE 07=TWORD 
SEE 07=TWORD --
(54) 

-------------------------------------------------------------TYPE 
(6) 

COLUMN 
( 7) 

URS 
( 4) 

LABEL FLAGS 
( 6) 

SEG# 
c 7) 

SECT OCUR 
( 1 2 ) 

LABEL OCUR 
( 12) 

·------------------------------------------------------------URSI 

---------------------------------DUMMY 
A• GO 
(1 ) 

TLABL CREATED FOR 
ro. 

UNUSED 

( 3 ) 

···-----------·------------------13•TAL..TER (62) 

·--------------------·------------------------------------------------· TYPE 
(6) 

COLUMN 
( 7) 

URS 
( 4) 

LABEL FLAGS 
c 6) 

SEG# 
( 7) 

SECT OCUR 
( 12) 

LABEL OCUR 
( 1·2) 

ALTER INJI 
(8) 

----------------------------------------------------------------------· 
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14•TPERf (62) 

·----------------------------------------------------------------------TYPE 
( 6) 

COLUM~ 
c 7 ) 

URS 
( 4) 

LABEL FLAGS 
c 6) 

SEG# 
c 7 ) 

SECT OCUR 
( 12) 

LABEL OCUR 
(12) 

TERM PAR# 
(8) 

•••••••••••••••••••••••••••••••••••••••••••u••••••••••••••••••••••••••• 
15=TPTHRU 
16•TLMON 
17=TL~UAL 
18•TR£SWD 

SEE 14=TPERF" 
DROPPED --
(29) 

··--------------------------TYPE 
(6) 

COLUMN 
( 7) 

KEV ClN HEX> 
( 16) 

-------------------------~--19=TEOB ···---TYPE 
(6) ------

--------------TYPE 
(6) 

COLUMN 
c 7) 

···-----------22sTPC 

(6) 

SEE l9=TEOB 
( 13) 

(25) 

·----------------------TYPE 
(6) 

COLUMN 
c 7) 

PC OCUR 
'12) 

···--------------------23•TDOLAR 

-------------TYPE 
(6) 

f'LAGS 
(30) 

·------------24•TERROR 

(36) 

(24) 

····------------------------. TYPE 
(6) 

COLUMN 
( 7 ) 

ERROR# 
c 10) 

----------------------------25•TCARD 
26•TPROCESSEn 
27•TROFNS 

SEE 19=TEOB --
(63) 

····-···-------------------·---------------------------------TYPE 
(6) 

COLUMN 
( 7) 

URS 
( 4) 

RESOLVED OCUR 
( 12) 

ONF'LAGS 
(10) 

SNAM OCUR 
( 12) 

SCOPE 
<12) 

-------------------------------------------------------------28•TLABELREC 
29 TCSPS 
lO•TSTATESTOP 
31•T1NOEX 
32•TSUBS 
33•TBOOSTOP 

SEE 07=Tw0RD 
DROPPED ... 
•• 
** 
** 



34•TARITHOP 
35•TINDSECT 

4A 

•• 
THIS TOKEN PUT ON SEGFILE AT SPECIFIC LOCATION 
AWAITING PROSYN PROCESSING•••SEE SEGrllE LAYOUT 
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DNlNFOt CINTERNAL FILE) DATA DIVISION SYNTAX CV) 

------------····-···---------------------·-··--· 
(96) 

-----------------------------~---------------------·-·--·------L.EVEL JUST swz OCCURS COP.< PC LGTH ADR• USAGE #SUBS 
VALUE F" LG 

( 7) ( 1 ) C1) cl 8) ( 12) ( 1) c 18) (33) c 3 ) c 2) 

·--------------------------------------------------------------
IF PCtf'LG THEN LGTH=PCINFO INDEX. 
IF LEVEL=50 THEN LGTH=MOM OCUR. 
IF ISUBS NEQ 0 THEN SUASCRIPTEO & #SUBS=l1210R 3• 

ASCII FLAG 
···-· ----
O=EBCDIC 
1•ASCII 

IF ENTRY=O 
(96) 

THEN ENTRY:swORKlNG STORAGE ELSE ENTRY=FDI 

M•aa•••••••a•aaeaa•••••••••••••a•a••••••••••••••••••••••a••••••••• 

LEV so FO UN 01 FILE f" I LE f ILE f ILE f'PB MAX 
USED OCUR LABEL t;ARD ACCESS LIMITS NUM REC 

TYPE 
<7> c 1 ) Cl) (32) ( 12) ( 4 ) (7) ( 4) c 1 ) (9) ( t B) 

---------------------------·--------------------------------------

·--...... ·-"'""'- -



ALLONFILEI OUTPUT rROM EXPLODE (VI> 

-----------------------------------
OO=TINTGR C33+(LENGTH•8)) 

--------------------··-------------------------------·-TYPE 
( 6) 

COLUMN 
c 7 ) 

u P. s 
( 4) 

SCALE 
c 8 ) 

RYTE LENGTH 
( 8) 

EBCDIC LITERAL 
(255 M.AX) 

-------------------------------------------------------OlsTREAL 
02=TNNLIT 
03:aTFILEREC 

SEE OO=TINTGR 
SEE OO=TINTGR 
( 2 81 ) 

50 

----------------·---------------------··-------------·-----------------TYPE COL URS COPX RAS IC f PB PC ON JUST AWZ MON USAGE 
COP INFO INFO FLAGS I NF'O 

( 6) c 7) C4) Cl 2) (53) (80) (74) <10) c 1 ) ( 1 ) (30) (3} 

·----------------------------------------------------------------------
04•TXSECN (42) 

·····------------------------------------------------COLUMN 
( 7) 

LABEL FLAGS 
( 6) 

SEG# 
c 7 ) 

SAMENAMt UCUR 
Cl 2) 

-----------------------------------------------------OS=TXPAR SEE 04=TXSECN 
06=Tf 1XUP --
07=TWURO (281) 

--------------------------------------------------·--------------------TYPE COL URS COPX BASIC COP ·pc ON JUST BWZ MON USAGE 
COP FACTS INFO FLAGS lNF"O 

(6) c 7) '4) ( 12) (53) (80) (74) C10) ( 1 ) ( 1 ) (30) ( 3 ) 

-----------------------------------------------------------------------08=T~MON 

09=TCSPL 
10=TCSPR 
11sTQUAL 
12=TLA8L 

--
SEE 07=TwORD 
SEE 07=TWORO --
(54) 

·---------------------------------------------------·· TYPE COLUMN URS 

(6) (7) { 4' ( 6) 

SEG# 

c 7) 

SECTION 
OCUR 
( 12) 

LABEL 
OCUR 
c 12) 

------------------------------------------------------13•TALTER (62) 

-------------------------------------------------------------------TYPE COLUMN URS LA8EL f"LAGS SEGI SECTION LABEL ALTER TABLE 
OCUR OCUR INDEX 

(6) (7) c 4) ( 6 ) c 7) ( 12) ( 12) ( 8) 

------------------------------------------------------------------· 14•TPERF (62) 

-------------------------------------------------------------------TYPE COLUMN URS LABEL FLAGS 

(6) ( 1) ( 4) ( 6) 

SEG# 

(7) 

SECTION 
OCUR 
( 12) 

LABEL 
OCUR 
( 12) 

TERM PARt 

(8) 

---------------------------------------·-----------·--------------· 



15•TPTHRU 
16•TLMON 
1.7•TLQUAL 
18:aTRESwD 

SEE 14=TPERF' ----
(29) 

·------------------·-·------TYPE COLUMN KEY CIN HEX) 
(6) (7) (16) 

----------------------------19=-TEOB ------TYPE 
(6) ------

20=TEOF" 
21•TDOT 

·-------------TYPE COLUMN 
(6) (7,) 

--------------22=TPC 
23•TOOLAR 

-------------TYPE FLAGi 
(6) (30) 

-------------24=TERROR 

SEE 19•TEOB 
( 13) 

DROPPED 
( 36) 

(24) 

·---------------------------TYPE COLUMN WARN EHRUR# 
(6) C7) Cl) ClO) 

--------------------------NW 25•TCARD SEE 19=TEOB 
26=TPROCESS£0 -· 
27•TROF'NS --
28•TLABELREC -· 
29=TCSPS •• 
3osrsTATESTOP •• 
31•TINDEX SEE 07=Tw0RD (IMPLICIT LEVEL 50) 
32sT5UB •• 
33=TBOOSTOP ** 34•TARITHOP ** 
35=-TINOSECT ** 

'St 



52 

ALLDNFILEs OUTPUT FROM PROCEDURE DIVISION SYNTAX CHECK (Vil) 

-----·------------------------------------------------------
OO•TINTGR C26+(CLENGTH•SlGNED>•C4 OR 8))) 

-----------------------------------TYPE URS SCALE LENGTH LITERAL 
(6) (4) (8) (8) (255 MAX) 

-----------------------------------01=TR£,\.L 
02=TNNLIT 

·o3=TFILEREC 

SEE OO=TINTGR 
SEE OO=TINTGR 
(271) 

·---------------------------------------------------------------TYPE URS CoPx BASIC 
COP 

(6) (4) (12) (53) 

FPB PCINFO DNFLAGS 
INFO 
(80) (74) (10) 

JUST BWZ MON 
IN f"O 

Cl> Cl) C30l 

----------------------------------------·----------------------· 04•TXSECN (23) 

·--------------·--------------TYPE URS LABEL FLAGS SEG# 
(6) (4) (6) (7) 

·--·-------·------------------LABEL OCUR NEED NOT BE IN TOKEN SINCE IT CAN BE COMPUTED FROM 
A SEQUENTIAL EXPLICIT LABEL COUNTER• THE ALTER TABLE lNOf.X CAN ALSO 
BE COMPUTEO TO GIVE TO THE CODE GENERATOR• 

os=TXPAR 
06=Tf'IXUP 
07=TwURD 

SEE 04=TXSECN 
•• 
(271> 

-------------------------------------------------------------------TYP~ URS CoPx BASIC 
COP 

(6) (4) (12) (53) 

COP PCINro ONflAGS 
FACTORS 
(80) (74) C10) 

JUST BWZ MON 
INFO 

(1) (1) (30) 

·----------------------------------·-------------------------------NOTES FOR 0ATE1 TIME, TODAYS•DATE, ETC1 A TWORD IS CREATED ClNTfRNAL 
TO PROSVN) wlTH SUBF=01 #SUBS NEQ 01 ANO FACTORl TELLS WHlCHI 
l=OATEi 2=TIME1 3=TODAYs·oATE1 4=TOOAYS·NAME 
UAS 

-------------------------------------------INOEXED•DN COP RELATIVE INDlCATOR lNOEX 
<1> C2) Cl) 

-------------------------------------------INDEXED•ON =THIS IS AN INDEXED OATANAME CON INDEXED BY•••> 
COP RELATIVE INDICATORS 

SET INTERNAL TO COOE/~ENERATOR 
O=USE SEG# ~ DISP IN BASIC COP 
l•OISP IS RELATIVE TO REUSEABLE TRASH BASE DISP 

INDEX • 77 C USAGE INDEX• 

06•TWMON 
09•TCSPL 
10•TCSPR 
11•TQUAL 

•• 
•• 
•• .•. 



12•TLABL (47) 

--------------------------------------------------------TYPE 
(6) 

URS 
( 4) 

LABEL FLAGS 
'6) 

SEG# 
( 7) 

SECTION OCUR 
c 12) 

L.ABEL OCUR 
( 12) 

--------------------------------------------------------
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SEARCH ROUTINE IN PROSYN USES LOW ORDER BIT OF URS TO TELL CONOITION 
ROUTINE IN CnDEGEN TO USE NEXT SENTENCE OCUR (NS•OCUR>. NS.OCUR Is SET 
BY SEARCH ROUTINE IN COOEGENe 

13•TALTER (55) 

---------------------------------------------------------------------TYPE 
(6) 

URS 
c 4) 

LABEL FLAGS 
( 6) 

SEG# 
( 1) 

SECTION DCUR 
( 12) 

LABEL OCUR 
( 12) 

ALTER INDEX 
(8) 

---------------------------------------------------------------------14•TPERF (55) 

···------------··---------------------------------------------------· TYPE 
(6) 

URS 
c 4) 

LABEL FLAGS 
(6) 

SEG# 
c 7) 

SECTION OCUR 
( 12) 

LABEL OCUR 
( 12) 

TERM PAR# 
(8) 

-----------------------------------·----------------------------···--15::aTPTHRU 
16=-TLMON 
17•TLQUAL 
18•TRESWO ------------·-··· TVPE 

c 6) 
URS 
( 8) 

KEY 

' 16) 

······----------

DROPPED CALL PERFORMS= 14=TPERF> ----
(30) 

If KEY=ALPHABETIC OR NUMERIC THEN 
URS 

··----·------------NOT CLASS 
(1) 

UNUSED 
( 7 ) 

-------------------If KEY=Rf.lATIONAL OP CLSS1LEQ1NEQ1EQL1GEQ,GTR) THEN 
URS 

----···--·---------·---·· UNUSED 
( 7) 

IMPLIED SUBJECT 
(1) 

-------------------------19•TEOB ···---TYPE 
(6) ------

20•TEOF' 
21•TOOT 
22•TPC 
23•T00LAR 

-------------TYPE 
(6) 

f'LAGS 
(30) 

••••••••••••• 
24•TERROR 

(6) 

SEE 192TEOB 
DROPPED CCHANGEO TO RESERVED) 
•• 
(36) 

(24) 

·······---------------------
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TypE COLUMN WARN ERROR# 
(6) (7) (1) (10) 

-·----·----------------·-··· 25•TCARD SEE 19•TEOd 
26•TPROCESSEO •• 
27•TROFNS •• 
282TLAB£LREC •• 
29•TCSPS DROPPED 
30•TSTATESTOP SEE 19=TE08 

GENERAL usE Is TO oELIMIT A STATEMENT fOR cooEGEN BECAUSE THE cnDEGEN 
CONTROL ROUTINE ALWAYS DOES A GET FOR A RESERVED WORD• EXAMPLE Of USE 
or TSTATESTOPt THE MOVE VERB MAY HAVE MULTIPLE RECEIVING FIELDS AND 
MUST KEEp SCANNING IN PROSYN UNTIL IT GETS A NON·RECEIVING rIELn TOKEN 
• PUTTING OuT THE TSTATESTOP MAKES SCANNING IN COOEGEN EASIER• ALSO 
USED IN PROSYN BY SORT~ ACCEPT/OISPLAY1 OUMP1 SET1 STOP RUN1 ANn 
DATA MANAGEMENTt 

31:sTINOEX 
32=TSUB 

SEE 07cTWORO 
(75) 

I "IMPLICIT LEVEL 50 

-------·--------------------TYPE URS CoPX BASIC COP 
(6) (4) C12> (53) 

------------------·--------· 33•TBOOSTOP 
34•TAAITHOP 

SEE 19=TE08 
(19) 

•••••••••••••w••••••••••••••••••••••••••••••••••••••••••••••••••• 
TYPE URS OPERATOR OPERATOR 

CLASS 
(6) (4) (4) (2) 

ROUND SIZE 
ERROR 

Cl) (1) 

MULTIPLE RECEIVING 
FIELDS 
Cl) 

--------·--·-----------------------------------------------··--·-If DIV3 THENt 
URS 

··---··--·-··-------------------------REMAINDER kOUNOEO REMAINDER UNUSED 
(1) (1) (2) 

---------·------------·---------------If STORE THEN 
URS 

-----------------···-·····-------------------U NU S E 0 E M I T • 8 0 F' C 1 ) F" 0 R * * 0 R . I I N C 0 .M P U T E 
(3) (l) 

-·---------------------------·····----------· OPERATOR I 
O•ADD1l=SU812stMUL13=DlV14•EXP1S=M0016=STORE17•STOREMOO# 
8•DELET£·loP·or·sTACK19=CHANGE•SIGN 

OPERATOR CL.ASSI 
EGI ADU01A001,A0021A003 

SUB01SUBl1SUB21SUB3 
DIV1.•DIV21DIV31 
MULl1MUL2 

35•TINOSECT (33) 

····---------·----------------------------------TYPE TXPAR ALTER INDEX TLABL OCUR TLABL SEG 



(6) (8) ( 12') (7) 

····-------·---------~-----------------··-------36•TM1NlMUM 

-----------------------------------·---------TYPE 
(6) 

URS 
( 4 ) 

MINIMUM SCALE 
c 8) 

MINIMUM LEFT PART 
( 8) 

·--·-··-··-·---------------------------------USED BY COM~UTE TO ESTABLISH MlNIMUM SCALE & LEFT PART FOR 
INTERMEDIATE RESULTS 
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LABELTABLES OUTPUT fROM CODEGEN <VIII>• 

-·····----------···--------------------
(96 BIT ENTRY1t115 PER DISK SEGMENT> 
TYPE=3 (LINK) 

·-·-----------·-··--------TYPE 
( 2) 

UNUSED 
(77) 

LABEL10CUR 
C17) 

--------------------------TYPE=01l12 CO=PLAIN ADR1l=AND ADR12=THEN ADR) 
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----------------------·------------·------------------------TYPE 
( 2) 

UNUSED 
( 1 3 ) 

SEG# 
( 7) 

CODE 
(22) 

#BAODRS 
c 1 3 ) 

#L0-485 
( 1 3 ) 

#OlSPS 
(1 3 ) 

#DADO RS 
c 1 3) 

---------------------------M·-------------------------------NOTEl#OIS~S IS COUNT OF OISPS THAT ALSO HAVE A SEG AS PART or THE 
ADDRESS• #OAOORS HAVE DISP ~UT NO SEG• 
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SEGFILEI tROM ALL PRIOR PHASES 

------------------------·-----
NOTES MERGE1 OATSYN, AND COOEGEN EACH HAVE A DISCRETE AREA FOR THEIR 

TOKENS• 16=TCARDAOR IS EMITTED ONLY BY DATSYN1 MOST or _THESE TOKENS 
WERE DESIGNED roR USE BY CODEGENt 

i • • t t • e • t e a • e e • • I t I I I I I • I I t t I • I i t • t t • • I I I i t • t I • e e t t • • a • t t I e I t I I t I • i I t I 

SE Gt I L E HE A DE R CDISK SEGMENT 01•12 DISK SEGMENTS> 
SEE COMPILER LISTING FOR CONTENTS . . . . . . . . . . . . . . ' . ' . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

P SE U 0 0 C 0 D E 0 I C T I 0 N A R Y (11 DISK SEGMENTS> 
(144 BIT ENTRY•••10 PER DISK SEGMENT) 
usEo TO CULLEcT coo£ TOGtTHER AS USfR SPECIFIED 

·-----------------------------------------------------------LINK 
HEAD 
(20) 

LINK 
TAIL 
(20) 

UNUSED 

(30) 

CODE #BADDRS 

C22) ( l 3) 

#LENBS #DJSPS #QAODRS 

c 1 3) (13) (13) 

·-----------·-----------------------------------------------' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
T 1 N 0 S E C T E N T R Y T A B L E (1 DI SK SEGMENT) 

(10 BIT ENTRYt••100 ENTRIES) 

··---------------------------------------NU~BER OF ENTRIES FOR THIS CODE SEGMENT 
( 10) 

--------·--------------------------------• e t t t t • I t t e t t t t t t t t • t I I t I t I I e I I • • t t I t I t t e • i i I • • I t t I I • 0 i • • t t • • • I i • t • e I t 

T I N 0 S E C T T 0 K E N S C100 DISK SEGMENTS) 
(27 BIT ENTRY.,.53 PER DISK SEGMENT> 

------------------------------------------· TXPAR ALTER INDEX 
(8) 

TLABL OCUR 
( 12) 

TLABL SEG# 
( 7) 

•••••••••••••••••••••••••••••••••••••••W••• 
NOTE THAT THIS SETUP LIMITS EACH USER INDEPENDENT CODE SEGMENT TO 
53 ALTERABLE GOTO PARAGRAPHS 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
P A T H O I C T I 0 N A R Y COATA MANAGEMENT) 
• t. et •• t I I e. •. t I.• It t It I I l·t t •• I. t. t. t. a I I•. 6 I It It.• t It I. at. t t e I. a I e It e 

M E R G E T 0 K E N S 
SEE DOCUMENTATION ON TOKENS 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
0 A T S Y N T 0 K E N S 

SEE DOCUMENTATION ON TOKENS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . ' . . . . . 
D N 0 I C T T A 8 L £ 

(47 BIT ENTRY•••30 PER DISK SEGMENT) 

·······---------------------------------------SEG 
(7) 

OISP 
( 21> 

LENGTH 
(18) 

ALLOCATEeOISK10NeCOOEFILE 
( 1) 

----------------------------------~-----------SEG•DATA OICTIONARY INDEX 
LENGTH=SYTE LENGTH 



lNITIALIZEI l=WORK!NG STORAGE1 FILE LABELS' ETC1 
O=OTHER CFO 01 RECORDS1 ETC,) 

LAST ONOICTTABLE ENTRY IS TiRMINATOR SET TO ALL 0 RITS 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C 0 P T A A L E 

(55 BIT £NTRY•••26 PER DISK SEGMENT) 
BASIC COP CTYPE=O> 

·---------·---------------------------------· TYPE 
( 2) 

Sf G 
( 7) 

DISP 
( 2 4) 

Lf.NGiH 
( 1 8 ) 

suer 
( l) 

OTYPE 
( 2 ) 

ASCII 
( 1) 

---------------------------------------------NOT£1IN FINAL COP TAALEa 
If 1 SUB THEN 1 EXTRA COP TAALE ENTRY••• 
If SUBF=l THEN FOLLOWED BY 
SUBSCRI~r ENTRY CTYPE=1> 
Ir 2 OR 3 SUBS THEN 2 ExTRA COP TABLE ENTRIES. 

------------------------------·------------TYPE 
( 2) 

#SURS 
(2) 

UNUSED 
( 1 ) 

BOUND 
( 24) 

UNUSED 
(2) 

-------------------------------------------AND IF #SUAS>O THEN FOLLOWED BY 
SUBSCRIPT ENTRY #2 CTYPE=2> 

-------------------------------------·-----TYPE 
( 2) 

UNUSED 
( 3) 

FACT2 
(24) 

f'ACT3 
(24) 

UNUSED 
( 2) 

-----------------------------··------------• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
F P B (2 DISK SEG~ENTS> 

ONE ENTRY PER rILE DECLARED IN PROGRAM 

--------------------·-----·---·-·---------FPB (AS MCP EXPECTS IT> 
(1 SEG> 

OTHER FILE INfO 
(1 SEG) 

------------------------------------------• • • • • • • • • • 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

A L T E R T A B L E 
(19 BIT ENTRY ••• 75 PER DISK SEGMENT> 

--------------·--------TXPAR SEG 
'7) 

TLABL OCUR 
( 1 2 ) 

--------------------·--•••.•.................•.•...•.•••..•......••......•......•. ·~ ........ . 
C 0 0 E G f. N 

SEE BELOW 
T 0 K E N S 



OO•TCOPX 

TYPE 
(6) 

COPX 
( 12) 

SUBFLAG 
( l ) 

(29) 

#SUBS 
( 2 ) 

SUAAEDtDN 
( l ) 

SEG# 
( 7 ) 

---------------------------------------------01=TLIT C16+CCLENGTH+SIGN>•C4 OR 8))) 

-----------------------------TYPE 
(6) 

LTYPE 
. ( 2) 

LGTH 
( 8) 

LSYMB 
C 255 Pol AX) 

-----------·-----------------LTYPE -----
0=4 BIT UNSIGNED 
1s8 BIT 
2=4 BIT SIGNf.D 
3:R£SERVED 

02=TCUP CINLINE) (64) 

-------------------------------~---------------------------TYPE 
( 6) 

BASIC COP 
(53) 

#SUBS 
( 2) 

suBeED.DN 
( 1) 

COP RELATIVE INDICATOR 
( 2) 

-----------------------------------------------------------SUBHEOeUNI 
IF SUBF AND SUBBEOeDN THEN SUBSCRIPTED OATANAME 
If" SU 8 f AND N 0 T SU ABED• D N TH £.N IN 0 £XE D D ·"TAN AME 

03•TDADDR (32) 

-------·--------------------------------lYPE 
( 6) 

TDADOH RELATIVE INDICATOR 
( 2 ) 

DAD DR 
c2~> 

--------------------------------·--·----TOADDR RELATIVE INDICATORS 
OO=RESERVED 
Ol=DATA SEG 0 RELATIVE 
lO:RELATlvE TO TRASH 

04=TOP (18> 

---------------TYPE 
. ( 6) 

OP COUE 
c 1 2 ) 

---------------05•TBADDR (39) 

------------------------TYPE 
(6) 

LA8EL•TA8LE OCUR 
(33) 

------------------------06=TBlTS C14+LENGTH) 

-----------------------------TYPE 
(6) 

BIT LENGTH 
( 8) 

BIT STRING 
(255 MAX) 

··-·--------------------·----
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07=TSUBORINX ( 61 ) 

------------------------------------TYPE BASIC COP COP1REL1INDICATOR 
(6) (53) (2) • 

------------------------------------08=TSE.GL1NK (34) 

--------------------------------------TYPE DIS~ AOR OF NEXT SECTION SEG# 
TO BE PLACED IN THIS 
PHYSICAL CODE SEG 

(6) (20) (8) 

--------------------------------------09=Tf"ACTOR 

--------------TyPE FACTOR 
(6) (18) 

·-------------10•TBOUND 

·------------------TYPE TABLE ROUND 
(6) (24) 

-------------------

(24) 

(30) 

11=TALTERINOEX C14) 

-------------------TYPE ALTER INDEX 
(6) (8) 

-------------------
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NOTE& SIZE OF CONTAINER fOR ALTER TABLE IS NOT KNOWN1 THIS IS l 
POINTER RELATIVE TO ALTER TABLE BASf(USEO 8Y GOPAR OPERATOR>1 

12•TOPNOX 
13•TLITFIX 

SEE OO=TCOPX 
C28+CLENGTH#(4 OR 8))) 

---------------------------------------------------------------------TYPE LTYPf LENGTH BITaDISP TOADDR RELATIVE INDICATOR LITERAL 
(6) (2) (8) (10) (2) (160 MAX) 

---------------------------------------------------------------------NOTEI LENGTH DOES NOT INCLUDE BIT•DlSP OR TOADOR RELATIVE INDICATOR• 
BlT•DISP Is BIT LOCATION IN THE LIT TO BE FIXED UP• THE LENGTH OF 
THE AREA To BE FIXED UP IS ASSUMED TO BE 241 

NOTE: fOR l/O TYPE VERBS THE ADR IS CHANGlD IN FIXUP TO BE BASE REG• 
RELATivE. IEs INCLUDE COP TABLE & EDIT MASK. 

14•TSTOP SEE 19sTEOB 

15 
16 

NOTEl TERMINATES A PORTION OF CODE WHEN CODEGEN ENCOUNTERS A TXSECN 
WlTH SEG• NEQ SEG# OF LAST TXSECN• 

** •• 



61 

1 7 ~ T ME ~1 V A L U E 

---------------·--------------------------------------------------·----TYPE A SC I I LlYPE LIT ALL RIGHT DNDICT DIGIT DEST LSYMB 
FLAG LENGTH FLAG JUST TABLE DISP SIZE 

INDEX 
(6) (1) Cl) ( 8 ) ( l } Cl ) ( 10) C24) Cl 8) C160 MAX 

------------------------------M•Mw••···--------------------------------NOTES MAPS "VALUE" CLAUSE ONTO CODEFILE SO INITIAL VALUES ARE LOAOED 
AT RUN TIME• 

ONOICTTAALE INDEX or 0 INDICATES DSEGO 

18•TCAROADR ( 51 ) 

----------------·--------------------------TYPE DNOICTTABLE INDEX DIGIT OISP COPX 
(6) C9) (24) C12) 

-------------------------------------------NOTES TO GIVE AN ADDRESS ASSOCIATED WITH A CARD TO BE PRINTED ON THE 
RlPORTt 

19=TEOB ···--· 
TYPE 
(6) 

····-· 
20=TEOr 
23=TDOLAR 

-------------TYPE FLAG:£ 
(6) (30) 

-------------24•TERROR 

( 6) 

SEE 19=TE08 
(36) 

( 2" ) 

----------------------------TYPE COLUMN WARN ERROR# 
(6) C7) Cl> ClO> 

---·------------------------25•TCARD 
26=TCOMMLITf IX 

SEE 19=TE08 
(28+CLENGTH*C4 OR 8))) 

·----------·---------------------------------------------------------TYPE LTVPF. LENGTH rIXaCTNUM TDADDR RELATIVE INDICATOR LITERAL 
(6) (2) (8) (10) (2) (160 MAX) 

-----------------·---------------------------------------------------FIELDS ARE ANALOGOUS TO THOSE F"OR TLITFIX EXCEPT FOR FIX1CTNUMt THE 
LITERAL IS ASSUMED TO RE A COMMUNICATE MESSAGE WHICH lN WHICH cr.1 
THRU cr.10 MAY NEED TO BE FIXEO ur. EACH HIT OF FIX1CTNUM CORRESPO~DS 
TO A CT• WHAN THE I•TH BIT OF FIX•CTNUM IS ON1 FIXUP WILL FIX THE 
CTaI CTHE I•TH CTl1 



COOEFILEt OUTPUT FROM FIXUP CIX>• 

-------------------------------·· 
ots~ ADR CONTENTS 
• • • • • • • • • • • • • • • • 
0 
1 
2 

PROGqAM PARAMETER BLOCK (PPB> 
RUN STRUCTURE 
DATA DICTIONARY 
DATA CTHE VARIABLE DSEG01DISK•ADR POINTS TO HERE> 
CODE DICTIONARY 
CODE 
FILE PARAMETER BLOC~CS) CFPB> 
PATH DICTIONARY CDATA ~ANAGEMENT) 
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COBOL S•MEMORY ALLOCATION• 

·-------------------------
A TYPICAL COHOL PROGRAM LAYOUT IN MEMORY IS AS FOLLOWSI 

••••••••••••••••••••• <•••• BASE REGISTER 
EDIT TAALE C8 CHRS) 

FIRST ENTRY CCOPX=1> •> ••••••••••••••••••••• 
COP TABLE 

DATA SEG 0 BASE ••••••> ••••••••••••••••••••• 
SPECIAL REGISTERS 

-----------·--------· DATA•NAME MONITOR 
SYMBOLS 

---------~-----------EDIT MASKS 

--------------------· FILE•Lh1ITS 

---------------------NON•OVERLAYABLE 
USER DATA AREA, 
COMMUN1CATE AREA, 
CONSTANT POOL 
TRANSLATION TARLES 

---------------------TRASH ARE.I\ FOR 
TEMPORARY RESULTS 

---------------------ALTER TAAL£ 
STACK BASE •••••••••••> ••••••••••••••••••••• 

STACt< 

I 
I 
I 
I 
I 
I 
I 
I 

STATIC MEMORY 
I 
I 
I 
I 
I 
I 
I 

STACK LIMIT ••••··~···> ••••••••••••••••••••• <•• 

OVERLAYAALE 
USER DATA AREA 

I 
DYNAMIC MEMORY 

I 
I 

••••••••••••••••••••• <•••• LIMIT REGISTER 
REINSTATE INFO AND 
RUN STRUCTURE 

---------------------DATA DICTIONARY 

---------------------
**********•********** 

S•CODE 
********************* 



64 

THE SPECIAL REGlSTfRS ARE ALLOCATED AS FOLLOWS I 

SW1 PC 9 CMP 
• 
• 
• 

SW8 PC 9 C MP 
TALLY PC 9(5) CMP 
JULIAN•DATE PC 9(5) CMP NOTf:I YYDDD 
TIME. PC 9(7) C~P NOTEI HHt-4MSS T 
TOOAYS•OATE PC 9(6} C MP NOTf I MMOOYY 
TUOAYS•NAME PC X(9) 
OM-STATUS PC 9(6) CMP 
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MONITOR STATEMENT 

·····------------
THE MONITOR STATEMENT ~UST PRECEDE ttIDENTIFICATION DIVISION"• SYNTAX 
• MONITOR <tILE•NAME> CDEPENDINGl C<OATA•NAME LIST> I <LARt.L 
LIST>>• 

THE <LAREL LIST> ~AY CONSIST OF ONLY ttALL" WHICH IMPLIES EVERY 
PROGRAM LAAEL• 

SYMBOLS FOR MONITORED DATA•NAMES ARE PUT IN DATA SEGMENT ZERO• THIS 
IS BlCAUSE IT IS LIKELY THAT A OATA•NAME WILL ~E A RECEIVING FIELD 
MORE THAN ONCE ANO THIS METHOD SAVES CARRYING THE SYMBOLS AS A 
LITERAL IN THt CODE SEGMENTS• 

... 
SYMROLS FOR MONITORED PROGRAM LABELS ARE SET UP AS LITERALS IN THE 
CODE ~HERE THE LABEL EXPLICITLY OCCURS• · 

A OATSYN ROUTINE (AUILD•COPS) IS RESPONSIBLE rOR ASSIGNING A MONITOR 
BUFFER OF 132 CHARACTERS IN DATA SEGMENT ZERO• IT ALSO BUILDS A 
MONITOR COP AS COP 1/. 1 UNLESS "NOCUP 0 IS SPf.CIF"IED• 

AT CODE SEGMENT ZE~u, DISPLACEMENT ZER01 A ROUTINE IS EMITTED WHICH 
CONSISTS OF A MVN• COMMUNICATE, AND xrr. THIS ACHIEVES A WRITE nN 
THE USER SPECIFIED LINE PRINTER fROM THE ~ONITOR 8UFFER1 THE 
ROUTINE IS ENTERED AFTER THE MONITOR BUFFER HAS BEEN SET UP AT 
VARIOUS POINTS IN THE PROGRAM• MOTIVATION FOR THE ROUTINE IS TO 
.SAVE CODE SPACE• 

MONITOR TOKENS 

···-·-·-------
EGI MONITOH PRINT (MASTER1 XXX I PAR1l• 

MERGE INPUT MERGE OUTPUT 

--------------------------------
MONITOR CTRESWD) 
PRINT cTwORD) 
MASTER CTwMON> 
XXX CTwMON) 
PARl <TLMON) 

MONITOR CTRESWDl 
PRINT CTwORO) 

• 

PARl CTXPAR) WHERE THE LABEL APPEARS 
"PARl" CTNNLIT> 

• 
MASTER CTWORD) WITH MONITOR LENGTH AND 

MONITOR SYMBOL ADDRESS 



OATSYN OUTPUT 

-------------
MONITOR CTRESWO) 
PRINT CTFILEREC> wITH ~ONITOR BUFFER ADDRESS 
PERIOD cToOT) 

EGI MONITOR DEPENDING PRINT CA1 81 C I ALL>• 

MlRGE INPUT 

·----------
MONITOR 
DEPEND 
PRINT 
A 
8 
c 

CTRESWD) 
CTRESWO) 
CTWORO) 
cT~MON) 
cTwMON) 
C T~MON) 
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NO INDICATION OF "ALL" BECAUSE TNNL!TS APPEAR AFTER EACH EXPLICIT 
LABEL• 
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SUBSCRIPT ANn INDEX OPTIMIZATION. 

-------~------------·--------~---

RULES FOR SUASCRIPTS. 

---------------------
1• LITERAL SURSCRIPTS CAN NOT BE SIGNED• THEREFORE1 THEY CAN 

NOT uENERATE TOO LOW AN ADORESS. 

2• THE BOUND IS THE MAXIMUM DIGIT DISPLACEMENT or THE LA§T 
VALID ENTRY (WHICH IS ANY LENGTH AND MAY HE lN DIGITS OR 
CHARACTERS>. 

3 • T H E I N T E R p R E T E R c ti E c K s E A c H s u 8 s c R I p T L £ a 0 • I f s a I T HE' N 
ERROR. ArTER ALL GATHERING AND MULTIPLYING or SUBSCRIPTS 
IS fJONf 1 THIS IS CHECKED AGAI'NST BOUNDS AND IF' > BOUNnS 
THEN ERROR'• 

41 IF ALL SUBSCRIPTS f'OR A OATANAME ARE LITERALS1 PROSYN 
CHECKS F'nR BOUNDS ERROR. OTHEHwISE1 EVEN THOUGH A LITERAL 
MAY RE LARGER THAN THE CORRESPONDING OCCURS VALUE IN THE 
DATA DIVISION DECLARATION1 WE DONT CHECK CTHE VALUE OF 
ANOTHfR SUBSCRIPT MAY OfrSET THIS VALUE ANn BRING THE 
TOTAL WITHIN BOUNDS)• 

RULES FOR INDlXES. 

------------------
11 OATA•NAMfCINDEX + LITERAL) I THE DATA•NAME ADDRESS IS 

OPTIMIZED AND THE LITERAL DROPPED• 

21 DATA•NA~ECINDEX • LITERAL) I IF THE NEGATIVE LITERAL PLUS 
THE OATA•NAME ADDRESS ARE GTR 01 wE OPTIMIZE• OTHERWISE# 
WE CONT KNOW IF THE INDEX WILL MAKE THE rtNAl ADDRESS 
WITHIN 80UNDS1•;SQ wE OONT OPTIMIZE ANO WE LET THE 
INTfRPRETER CATCH ANY ERRORS• 
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GLOBAL.DOLLAR FORMAT 

···-··--------------
RlT 

0 
1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 

RESERVED 
LIST 
DOUBLE 
SUPPRESS 
SPEC 
CONTROL 
CODE 
ANSI 

PARSE 
OICT 
DNQUAL 
LQUAL 
MO I GE 
OAT SYN 
EXPLODE 
PROSYN 
COOEGEN 
F"IXUP 
DEBUG 

ERRMESS 
NOC OP 
REF'ERENCE 

21 TIME 
22 EXAMINE 
~3 • 28 UNDEFINED 
29 RESERVED 

WORD FOR $ CARO 

1=00UBLr,o=SINGLE (DEFAULT> 

CVS• DEFAULT 83~00 COBOL WHICH 
ASSOCIATES "ELSE" WITH SIZE ERROR 
CLAUSE AND NOHMAL I/O AT ENO ANO 
INVALID KEY) 
Cf.10NITOR) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MONITOR) 
(MONITOR> 
CNO DEBUG YIELDS NO CODE fOR COROL 
MONITOR OR OUMP•••DEAUG IS DEFAULT) 
CG IVES LISTING OF~ ALL COBOL ERRORS) 

(PRODUCES MONITO~ conE F'OR VARIABLES 
IN COBOL MONITOR LIST AND REFERENCED 
AS OTHER THAN RECEIVING flELD••• 
EGI IF' A=B•> 

CONlY IF s•op P.RESENT IN INTERPRETER) 



USE OF DYNAMIC 

--------------
I, PARSE 

A• RESERVED WOROS 
1• MnNITOR DATA DIVISION • 14936 BITS1 
2• PROCEDURE DIVISION • 10944 BITS• 

Bt COPY REPLACING A BY B•••• 
1. A RfQUIRES 14+(8•LENGTH or A BITS)• 
21 B REQUIRESl 

A• B IS WORD 14+C8•LE~GTH Of 8 SITS>• 
B• B IS QUALIFIED WORD• 

14+(8•LENGTH 8)+ 
14+C8•LENGTH Of EACH QUALIFIER)+ 
22 rOR EACH IN/OF1 

Ct 8 IS A LITERAL 
22+C8•LENGTH OF 8)1 
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3, LINKS REQUIRE 24 BITS PER REPLACING ENTRY Ct.E. EACH A BV 8)1 

Ca MNEMONIC NAMES 
24+(8•LENGTH OF MNEMONIC SYMBOL> FOR EACH 
•16 BITS roR AN END OF LIST 

II• DATA NAME QUALIFICATION 
EACH EXPLICIT DATA NA~E REQUIRES 34 BITS (MAXIMUM or 5000 ENTRIES)• 
BUT OVERALL MAX OF 65K BITS NOW = 1928~ 

1111 LABEL QUALIFICATION 
EACH EXPLICIT PARAGRAPH/SECTION NAM£ REQUIRES 37 BITS MAX' or 4000 
ENTRIES> = 17831 
MAXIMUM Or ~o ALTERED GO TO pARAGRAPHSt 

!Vt MERGE 
At CONDITION NAMES EXPANSION. 

EACH 88 VALUE SPECIFIED REQUIRES 33 BITS IN ADDITION TO THE 
LENGTH Of THE VALUE CHARACTER STRING ITSELF• 
ADD 53 BITS OVERHEAD• 

81 MONITOR FUNCTION• 
EACH DATA•NAM~ MONITORED REQUIRFS 42 BITS• 
EACH LABEL MONITORED REQUIRES 18 BITS IN ADDITION TO THE 
CHARACTEP STRING or THE LABEL ITSELF• 

Vt OAlSYN 
A• PICTURES• 

EACH UNIQUE PICTURE REQUIRES 93 BITS• 
B• FO'S• 

EACH FD REQUIRES 293 BITS1 
Ct DATA SEGMENTATION• 

EACH GROUP or DECLARATIONS (FILE RECORD AREAS1 77•5, 01'5) 
WHICH AR£ CANDIDATES FOR A DATA SEGMENT REQUIRES 47 BITS rOR 
TEMPORARY PSEUDO DATA DICTIONARY• 



1ST 3 PASSES •• PROCEDURE DETAILS 

---------------------------------
GENERAL nESCR!PTION OF INITIAL PARSING l 
OVERALL TH£ PASS IN RROKEN INfO TWO PARTS 
1. PARSING or MONITOR THHU DATA OIVISION1 
2• PARSING or THE PROCEDURE DIVISION. 
INVOLVED IN DOING THE PARSE ARE PROCEDURES FDR 
1• MERGING SOURCE LANGUAGE INPUTS (INCLUDING LIBRARY COPY> 
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2. SCANNING AND 1SOLATlNG SYMBOLS (RESERvEo, DATA NAMES, LABELS ETC) 
3• WRITlNb OUTPUT FILES CALLFILE1DNFIL£1 REPORT1L!BRA"Y1NEW SOURCE> 
41 LOOKING UP ~ESERVED WORDS 
S• COPYING SUBSCRIPT LISTS 
6• REPLAClNCJ ITEMS IN COPY 
71 BASIC SYNTAX CHECKING FOR 

A1 OV£r(ALL I 
11 THAT ALL DIVISINS ARE PRESENT ANO IN PROPER ORDER 
2• FIRST ITE~ IS A RESERVED WORD <EXCLUDING $ CARDS) 

81 MnN!TOR I 
11 HAS A FILE NAME . 
21 LEFT AND RIGHT PARENS PRESENT 
3t STMT TERMINATED BY A PERIOD 

C• ID OIVISION s 
EXCEPT FOR PG~·Io THE COMPILER FINDS THE NEXT 
fIXEO WORD IN COLU~NS e•ll 
ALSO SUPPLIES OAT£•COMPILED 

D• ENVIRONMENT DIVISION a 
l• 08JECT·coMPUTER 

A• VERIFIES AND SAVES MEMORY SIZE 
B• VERIFIES ANO SAVES CODE AND DATA SEGMENT 

2• SPECIAL-NAMES I 

A• SAVES CURRENCY SYMBOL 
B• SETS DECIMAL•PT COMMA 
C• tWILDS ft LIST OF" MNEMONIC NAMES 

31 fILE•CClNTROLS 
JUST CUPlfS 

41 I•u•CONTROL I 
COPIES YT 

E• DATA DIVISION l 
1. ISOLATES FILE SECTION •ITS ro SD ANO RECORDS FROM 

W•STORAGE SECTION 
2. fO# SD AND w·sTOR GO TO DN FILE WITH LEVEL "00" 

ANO EXCEPT FOR w•s THE FD FLAG IS SET TRUE 
FILE SECTION 
1• [ACH ENTRY MUST START wITH "FD" OR "SD" 
2• A FILENAME MUST BE PRE5ENT 
3, EVERYTHING FROM FD TO A PERIOD IS COPIEO 

At EXCEPT DATA AND LAAEL RECORDS 
DATA REC CLAUSE DROPPED 
LABEL RECORD • TLABELREC 

4• FOR THE RECORD OESCRlPrioNs I 

lACH MUST START WITH AN INTEGER LEVEL •ERROR If NOT• 
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ERROR IF" LEVEL IS 0 00°1 
f tLLER OR TWORO MUST FOLLOW LEVEL •ERROR If NOT1 
E R R 0 R I F A F I X E 0 .N A ME f 0 U N 0 B E F" 0 R E A. P E R I 0 D I S f' 0 U N fh 

WORKING•STORAGE 
SAME AS FOR FILE RECORDS 

Ft PROCEOURE DIVISION 
11 If DECLARATIVES& 

A• £RROR IF' NO PERIOD FOLLOWING "DECLARATIVES"' 
B• ERROR If SECTION NAME MlSSlNG1 
c. ERROR Ir ~o END DECLARATIVES' 
Q, ERROR IF NO USE STMT1 
E• IF E.NI') DECL F"OUNO BUT NOT "DECLtt THEN ERROR.t 
D• END DECL FOLLOWED BY PERIOU1 
Ee IF 0 END" IN COL 8•11 • CONSIOERED "END OECL 0 1 

2• Gt::NERALl 
A 
A• ERROR IF FIRST ITEM NOT A PARAGRAPH OR SECTION NAME 

OR DECL.ARATIVES1 
8• ERROR If NO PARAG• FOLLOWING SECTION, 
C• LAST INPUT MUST BE TERMINATED BY A PERIOD• 
01 "EXIT" MUST BE FOLLOWED BY A PERI001 
E. PRIORITY GTR 99 •ERROR1 
f"t MISSING PERIOD AFTER 0 SECTION., AND PARAGRAPH1 
Gt fOR THOSE VERAS REFERENCING LABELS M£RROR IF" 

LABEL NOT TWORD OR TINTEGER1 
H• "FROM" OR ttfO" MISSING ON SUBTRACT1 ADO, MOVE~ ALTER 
I• FILE NAME MISSING FROM READ; SELECT 

GENERAL PROCFDURE DIVISION PROCESSING INVOLVES 
11 RECOGNIZE ANO TYPING EXPLICIT SECTIONS ANO PARAGt 
2• RECOGNIZE THOSE VERBS THAT HAVE LABEL REFERENCES ANO 

MARKING THE LABELS 
3, SUPPLYING A SEGMENT NU~8ER TO OU.TPUT TOKENSCTXSECN1TXPAR) 
4• FOR THOSE VERBS WHERE LABELS ARE R£QU1RED • vERlFY THAT 

A LABEL IS PRESENT AND IS AN INTEGER OR WORD 
Sa If DECLARATIVES IS ENO OECLAR• PRESENT AND VlCE•VERSE 
61 RECOGNIZING "CORRESPONDING" ANO MARKING ITS OPERANDS 

PROCEDURE DOLLARJ 
1; SCANS A $•CARO & RETURNS OlAGNOSTics 
2• ~OOKS UP CONTROL WORDS (DOLL.WORDS ARRAY) 
3, SETS GLOBAL•DOLLAR BOOLEANS ACCORDINGLY• 
4a OUTPUTS To REPORT FILE CTO PROVIDE F"OR ERROR PRINTING & "CONTROL"> 
51 BUMPS CARO.MARKERaCT 

ROUTINE F"EEOJ 
1• COLLATES INPUT FROM CARDS1 TAPE/DISK & LIBRARY 
2• WRITES NFW TAPE/DISK IF REQUESTED 
3• PERFOR~S SEQUENCE CHECK IF REQUESTED COEFAULT•ON) 
41 REPORTS fXPLICIT LABELS CCLABLF> 
St PURGES ~LANKS AEYOND COL 12 or CONTINUATION CARDS 
6• WRITES Rf PORT FILE 
71 MAINTAINS CARO•MARKER COUNT 
81 WRITES NFW LIBRARY IF" REQUESTED 
91 VOIDS TAPE/DISK RECORDS If REQUESTED 
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lOt RESEQUENCES OUTPUT IF REQUESTED 

PROCEDURE DERLANKJ 
1. SKIPS AL~NK COLUMNS Or THE CARD IMMAGE 

PROCEDURE GET1WORD VARYINGJ 
l• ISOLATES A TOKEN WHICH CONfORMS TO"wORO" SPELLING RULES 

PROCEDURE GET•NUMBER VARYINGJ 
l• ISSOLATES NUMAERS OR HYPHEN•NUMBERS OR WORDS 
2• PRIOR TO INITIAL ENTRY SCLAS=NUMBERtC 

PROCEDURE GET•NNLIT VARYINGJ 
11 ISOLATES STRINGS THAT START wITH A QUOTE 
21 INCLUDES FINAL QUOTE wITH THE STRING AND RETURN NNLIT1C 
3• If END•OF•CARD ENCOUNTERED RETURNS QUOTE•C 

PROCEDURE GET•UNOIGIT•LIT VARYINGJ 
11 ISSOLATEs AN UNDIGIT LITERAL 

PROCEDURE GET•NEXT•TOKENJ 
1• lSSOLATES A NEW TOKEN ON THE CARD IMMAGE AND SAVES THE 

SYMBOL IN !SYMAOL IF NECESSARY 
2• IF SCLAS IS OTHER THAN NEW•TOKEN•C THEN ISOLATES THE 

CONTINUEO TOKEN ANO CONCATONATES IT WITH ISYMBOL 
WHF.N NECESSARY 

3• REPORTS THE SCAN CLASS CSClAS) OF THE TOKEN 

PROCEDURE SCANJ 
11 GETS A TOKEN FROM THE CARD IMMAGE 
2• SAVES THE CHARACTER VALUECNCV> FOR ANYONE INTERESTED 
31 o£ALANKS THE CARO 1MMAG£ FOLLOWING THE TOKEN 
41 LOOKS FOR A CONTINUATION CAROC"•" IN COLUMN 7) 

PROCEDURE NOT1FOUNDJ 
1• VERIFIES THAT THE SYMBOL LENGTH LEQ 30 AND DOESNT ENO IN "•" 
2, CHECK FOR REPLACING CANDIDATES 
3• CHECKS FOR APPEARENCE IN COLUMNS 8•11 

PROCEDURE GET•REAL1LITJ 
l• COMBINES THE INTEGER AND FRACTION PARTS Of A REAL 

- LITERAL 
2• ACCOUNTS FOR DECIMAL•POINT IS COMMA DECLARATION 
3; ALLOWS fOR MULTIPLE DECIMAL POINTS 
4• ASSUMES THAT TLGTH: LENGTH Of THE INTEGER PART 

ANO THAT THE FRACTIONAL PART Is READY TO aE SCANNED 

PROCEDURE SCANNERJ 
le COMBINES TOKtNS FROM SCAN INTO LARGER CONSTRUCTS 
2• LOOKS UP TWORD IN RESERVED wORD LIST AND SKIPS NOISE 

WOROS1NOTE SENTENCES1AND NOTE PARAGRAPHS 
3• DETECTS THE DECIMAL POINT OF A REAL NUMBER 
41. DETECT AOJACENT QUOTES IN A NNLIT 
5a DETECTS "**" AS A SPECIAL CASE 

... ......... . ·- ..... _ . 



6e TRANSLATES UNDlGITS A•f INTO THEIR HEX EQUIVALENTS 

PROCEDURE SCTHLJ 
1 • CALL 0 N RP LG ET If A C 0 PY• • •REP LAC ING IS IN PR 0-G RESS 
21 If OOTrLG WAS SET ON A PRIOR CALL THEN A PERIOD IS 

SUPPLIED THIS CALL 
3, CALLS SCANNER FOR NEXT TOKEN 
41 CHECK roR LIBRARY ENo•of•FILE 

PROCEDURE MAKALl•RETURN VARYINGJ 
WRITE TOKEN AND CAUSE A RETURN IN CALLING PROCEDURE 

PROCEDURE TIME.TO.QUIT VARYINGJ 
DETERMINES ENO OF SUBSCRIPT LIST AND RETURNS 

PROCEDURE MKSURSi 
WHITES SU~SCRIPTS COMBINING ANY SIGNS WITH THE fOLLOWING 
INDEXES ON RELAilVE INDEXING 

PROCEDURE SEARCH.MNEMONICSCADDIT>VARYINGJ 
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SEARCHES MNEMONIC NAME PORTION Of DYNtWA•If ADDING IT ADOS TO THE 
LIST•ADDINr, BEGINS AT END OF COPY LIST 

ROUTINE MAt<LUH 
HANDLES CHANGING TO CREATING LIBRARY FILES AND 
BACK AGAIN• 
THREE CAStS HANDLED 
l• JUST STARTING NEW LIA 
2• FINISHING LIB 
3• FINISHING PREVIOUS LIB AND STARTING ANOTHER BY HAVING 

LIB NAME ON PREVIOUS LIB S TERMINATING "L~ CARO 
ItE1 L "LlAl'' 

• 
• 
L ••LI 9 2 '' 

PROCEDURE MAKLIB•SCAN VARYINGJ 
TO CAUSE GETTING OF LIBRARY FllE NAME 

PROCEDURE COPYSCANtNOT.PERIOO VARYINGJ 
SPEIAL CALL ON SCAN BY COPY IS TO PREVENT THE OEBLANKING 
AND CALL ON FEED ON THE BREAK CHARACTER 
THIS ALLOWS COPYING TO START ON THE IMMEDIATE NEXT CARO 

PROCEDURE CHECKaCOPY.LISTCADOIT>J 
SEARCHES THE OVNtWA FOR A ~AICH ON THE OP.A IN "REPLACING Qp,A BY 
OP•B" IF ADOIT THEN DUPLICATES CAUSES ERRORS 

IF NOT AODIT THEN SCTHL WANTS T~E TEXT TO BE. PLACED 
IN APPROPRIATE AREASCTYPE1SCALE,ISYMBOL•LEN1ISYM80L1SKEY) 
A CALL ON RETURN.COPY·TEXT oo£s IT 

PROCEDURE RETURN.COPv.TExTJ 
SETS UP SCTRL VAqIABLES FROM COPY REPLACING INFO AS SCTRL 
WOULD Ir IT HAD ISOLATED THE TOKEN FROM THE INPUT 
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PROCEDURE ERRURS.IN•OP.B VARYINGj 
SYNTAX CHECKS OPtA •RECURSES TO.HANnLE QUALIFIERS ANO SUBSCRIPTS 

PROCEDURE PLACf10PBtIN1LIST V4RYINGJ 
IF SPACE AVAILABLE IN OYN•WA THIS PLACES OPB INTO nYN•WA 

PROCEDURE SUASCRIPT1ERRORS VARYINGJ 
SYNTAX CHECKS SUBSCRIPTS Of OPB 

PROCEDURE REPLACING1ERRORS VARYlNGJ 
SYNTAX CHECK o~ "REPLACING op,A BY DP1B" PAIRS-IF ANY ERRORS IT 
Rt:TURNS A 11 

PROCEDU~E COPY•PROC VARYINGJ 
TO SYNTAX COPY STATEMENT AND CAUSE THE SAVING or REPLACING 
ITEMS IN A LIST 

PROCEDURE lNVOKE1PROC VARYINGJ 
1• VERIFIES COPY NOT NESTED 
21 V£RIF"IES l.F.VEL="Ol" IN THE DATA•BASE SECTION 
3, nPfNS THE DATASET LIBRAHY WHOSE NAME IS 

"00L•DBNAME 0 /0ATAS£T1NA4£ 

PROCEDURE OB1LIT1T01lSYMBOLJ 
1• AUILDS !SYMBOL OESCRITOR AND FILLS IT WITH "DATA•BASE" 

PROCEUURE PUT•DBtTQUALJ 
1• PROVIDES ••OATA•BASE" AS A TQUAL ON lHE ONF'ILE 

PROCEDURE PUTeCOMPONENT•LISTJ 
11 PARSES A COMPONENT LIST 
2• SUPPLIES 0 DATA•BASE" AS A TQUAL F"OR EACH COMPONENT•NAME 

PROCEDURE OUTPUT•FIXUPJ 
TO OUTPUT A FIXUP TOKEN ON ITEMS NOT QUALIFYING FOR CORRESPONDING 

PROCEDURE NTRY•tRRORCERRNO) VARYING} 
OUTPUTS ERROR AND RETURNS O•Toor,1-Fo,so1D8,FlXEO NAME 



TINTGR TYPE 0 
VARIARLE LENGTH 

2• MERGE 
31 MERGE 
41 MERGE 

TDDC TYPE 1 

MERGE PROCEDURE DETAILS 

-----------------------

3• DROP ON DNFILE CAT START Or BLOCK) 
TREAL TYPE 1 CVARIABLE LENGTH> 

2t MERGE ALLFlLE ONLY 
3a MERGE ALLFILE ONLY 
4• MERGE ALLFILE ONLY 

TNNLIT TYPE 2 
VARIABLE LENGTH 

1• MERGE ALLfILE ONLY; MAY BE DROPPE01 MAX LENGTH IS 30 CHAR 
2• MERGE ALLFILE ONLY 
3• MERGE ALLFILE ONLY 
41 MERGE ALLflLE ONLY 

* TXDN TYPE 3 
3• MERGE & BUILD CONDITION NAME TABLE IF CONDITION FLAG 

* TXSECT TYPE 4 
4a MERGE 

IF LMnNITOR ANO NOT MONITOR•ALL CHECK MONITOR FLAG 
ANO PUT MONITOR SYMBOL 

* TXPAR TYPE 5 
41 MERGE 

IF LMONITOR AND NOT MONITOR•ALL CHECK MONITOR FLAG 
ANO PUT MONIToq SYMBOL 

Tf IXUP TYPE 6 

TWORO TYPE 7 
1• MERGE CFILE NAME) 
21 MERGE 
31 MERGE 

* (DOES NOT OCCUR> 

* 

41 MERGE • IF CONO FLAG LOOK UP & EXPAND.CONDITION NAME 
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ALSO MAY GET C ) TWOR01TINTGR TERROR>SIZE ERROR1ROUNOEn. 
CREATE TERRnR IF INVALID THRU OPERANDS• 
If WORD MONITOR CHECK MONITOR FLAG1 LOOK UP AND 

PUT MONITOR SYMBOL MEMORY ADDRESS 
TWMON TYPE 8 

1• BUILD MONITOR TABLE • OONT OUTPUT~ DROP 

TCSPL 
TCSPR 

TYPE 9 
TYPE 10 

* 



4• MERGE 2 rILES1 TRICKY IF' ERRORS1 
PAIRS OCCUR ON ONFILE & NOT ON ALLFILE• 
SAVE SUBSCRIPTS FROM ALLFILE ANO EXPAND• 
MAY OR MAY NOT BE DELIMifEO BY TCSPS• 

* TQUAL TYPE 1 1 CDOES NOT OCCUR) 

* TL A BL TYPE 12 
4• MERGE 

* 
TALTER TYPE 1 3 

4• MERGE 

* 
TPERF" TYPE 14 

4• MERGE 

* 
TPTHRU TYPE 15 

4• MERGE 
* TL MON TYPE 16 

la BUILD MONITOR TABLE • DONT OUTPUT1 DROP• 
* 

TlQUAL TYPE 17 CODES NOT OCCUR> 

* TRESWO TYPE 18 
DOES NOT OCCUR ON DNFILE 

la BUILD MONITOR TABLE & MERGE 
21 MERGE 
3, MERGE 
4t MERGE 

* TEOB TYPE· 19 
TRANSPAREN TO CONTROL ROUTINES 

1• -
2 •• 
3• • 
4 •• 

* TYPE 20 TEOF' 
4t CLOSE FILES ANO PREPARE FOR NEXT PASS 

TOOT TYPE 21 
1• MERGE ALLFILE ONLY 
2• MERGE ALLFILE ONLY 

* 

3• MERGE ALLFILE ONLY • DROP IF FOLLOWS CON01NAME ENTRY 
41 MERGE ALLFlLE ONLY 

* TPC TYPE 22 
3 a 0 UT PUT MA SK T Q S'E G F' I L E • 

MAKE PClNFO FILE & OUTPUT 

* TOOLAR TYPE 23 
TRANSPAREN TO CONTROL ROUTINES1 
RESET GLOBAL DOLLAR fLAGS 
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la MERGE ALLrILE ONLY 
2• MERGE ALLfILE ONLY 
3• MERGE ALLFI~E ONLY 
4• MERGE ALLflLE ONLY 

TERROR TYPE 24 
• 

ALLFILE ERRORS MAY OR ~AY NOT MATCH DNFILE TOKEN• 
ONFILE ERRORS MATCH ALLFILE TOKEN• EXCEPT IN "CORR" 
OUTPUT ALL ERRORS TO ADNFILE 
1• MERGE FROM EITHER FILE 
21 MERGE FROM EITHER FILE 
3• MERGE FROM EITHER FILE 
4• MERGE FROM EITHER FILE 

IF"CORR" COMPLICATIONS MAY ARISE 
CREATE ERROR IF INVALlo picTuRE OR CONDITION NAME. 

* 
TCARD TYPf 25 

MUST BE KEPT IN CORRECT SEQUENCE WITH ERRORS 
1• MERGE ALLFILE ONLY 
2• MERGE ALLFILE ONLY 
3a MERGE ALLFILE ONLY 
4• MERGE ALLFILE ONLY 

TPROCESSEO TYPE 26 

TROfNS TYPE 27 
3• MERGE 

TLABELREC TYPE 28 
31 MERGE 

TCSPS TYPE 29 

.,, 
CQOES NOT OCCUR) 

* 

* 

• 
4• DELIMITS "CORR" SERIES ON DNFILE ONLY • DROPPED 

* 
TYPE 30 AND ABOVE DO NOT OCCUR IN PASS ~ • 

• 
c 0 R R E S P 0 N D I N G c 0 M B l N A T I 0 N S 

ALL ON ALL ON 

*** *** *** '** 
MOVE MOVE 
CORRESP CORRE SP 
TCSPL<A> TCSPL.CA> TCSPL.CA) TERROR 
TERROR TCSPRCB> TCSPRCB> 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
MOVE 
CORRE SP 
TCSPLCA> 
TCSPRCB> 

TCSPLCA> 
TCSPRCB> 
TCSPLCC Of A) 
TCSPRCC Of B} 
TCSPLCD OF' A) 
TCSPRCD OF 8) 
TCSPS 

MOVE 
CORRE SP 
TCSPL.CA) 
TcsPRCB) 

TCSPLCA) 
TERROR 
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
MOVE 
CORRE SP 
TCSPLCA) 
TCSPRCB) 

TCSPLCA> 
TCSF'R(R) 
TERROR 
TERROR 

MOVE 
CORRE SP 

' TCSPLCA) 
TCSPRCB) 

TERROR 
TERROR 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
PROCEDURE PUTJ 

PUTS PRt•fORMMATEo TOKEN FROM WORKAREA TO AONBUrf 

PROCEDURE DYN,LlM,CHECKCOESC) 8ITC48)J 
ASSURE nEsC IS WITHIN THE LIMITS OF DYNAMIC ME~ORY 

PROCEDURE PUT1T01w~; 

7A 

PUTS TOKEN f~OM ALLBUf TO WORKAREA & COMBINES ON TOKEN Ir APPLICABLE 
FORMATS TOKENS READY TO ~ovE TO AONBUF 

PROCEDURE MCTBLoSETUPCP11P21P3)J 
11 INITIALIZES THE MASK CONTROL TABLE 

ROUTINE PCeSETUPJ 
1• INITIALIZES 

AS rOLLUwSI 
CLI BlTC3) 
MA BlTC4) 
MC BITC5) 

THE MASK CONTROL TABLE WHICH IS CONSTRUCTED 

2• INITIALIZES 
THE CLASS1WA 

OIOUMMY 

CLASS INDEX USED TO SET A ClASS FLAG IN CLASStWA 
MASK ADDRESS TO BE EMITED 
MASK CONTROL USED AS A CASE VARIABLE AND FOR 
PRECIOENCE CHECKING I.E.<+><~><Z> IS PROPER 
THE CLASS TABLE WHICH IS INDEXED BY THE CLASS.WA 
BITS TAKE ON THE FOLLOWING MEANINGI 

laNUMERIC fDIT SPECIFIED I•E• + • S Z * • ' 
21X SPECIFIED 
31A SP£CIFIEO 
4t9 SPECIFIED 
518 SPECIFIED 
61INSERT SPECIFIED !•£• 99/99/99 
1t0 SPECIFIED 

31 IF DECIMAL POINT IS COMMA WAS SPECIFIED THEN THE MASK CONTROL 
ENTRY FOR tt'" AND "•"ARE INTEriCHANGED 

41 IF CURRENCY IS LITERAL WAS SPECIFIED THEN THE MASK CONTROL ENTRY 
roR "S" IS INTERCHANGED WlTH THE ENTRY FOR THAT LITERAL 

PROCEDURE PCERRORCPCERRORtNO)i 
11 PROCESSES ERRORS IN A PICTURE STRING 

PROCEDURE MAKMSKCINSTR)i 
1• EMITS A MASK OPERATOR AND MASK ADDRESS 
2• RETU~NS IF NO MORE ROOM lN MSKWA OR IF RPT=O 

ROUTINE GETPCHRJ GET A PICTURE CHARACTER 
11 GETS A PICTURE CHARACTER • 
2• CHECKS FOR REPEATED CHARACTER I•E• 999 



3• CHECKS ~OR REPLICATION FACTOR I.E. 9(3) 
4• UPDATES MAP SIZE COUNTER 
51 GETS THE ~ASK CONTROL TABLE ENTRY AS A ruNCTION 

OF THE ERCDIC CHARACTER OBTAINED 
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6• SETS A CLASS BIT USING THE CLI INDEX or MCTRL ENTRY-OBTAINfO 

ROUTINE UPSIZEJ 
1• UPDATES THE LOGICAL SIZE COUNTERCSIZ£) 
2t SAVES PREVIOUS MASK CONTROL 

ROUTINE MOVIT; 
11 EMITS A MOVE DIGITS OPERATOR 
2• UPDATES LOGICAL SIZE 

ROUTINE FLTCHKJ 
11 CHECKS THE fLOAT TOGGLE 
2• EMITS AN INSERT FLOAT OR A MOVE DIGITS 

ROUTI~E INSRTJ 
11 CHECKS THE SUPPRESS TOGGLE 
2• EMITS AN INSERT SUPPRESS OR 
31 EMITS AN INSERT UNCONDITIONALLY ANO 
41 SAVES MCTRL AND SfTS INUfLG FOR SIZE=O 
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OATSVN PROCEDURE DETAILS 

--·---------------------
PROCEDURE OATSYN1EXPLODEJ 

************* MANAGEMENT Of DYNAMIC wORK AREA COYNtWA) ************** 
11 THE PCtTAALE IS LOADED FRO~ T~E PCFILE INTO THE rI~ST PART 

OF OYN1WA AT THE BEGINNING OF DATSYN 
2• FDl1LISTtHEAD CONTANS A LINK TO THE FIRST FILE INFO ENTRY 

C~OI1lNFO) LINK LIST •ONE ENTRY PER SELECTCEO) FILE 
3, THE DATA oicTIONARY Is dUILT BEGINNING AT THE ENO or OYN.WA ' 

ANO GOING TOWARD THE F01INFO TABLE•ONE E~TRY FOR EACH OATA 
SEGMENT CANOIDATE WITH DDICtOl BEING RESERVED FOR THE 
LABEL RECORD WORK AREA IN USE PROCEDURES• 

4, If DYNtPTR EVER ~EETS ODICT1LIMIT AN OUT·or·MEMORY 
CONOITION EXISTS• 

51 AT THE BEGINNING OF EXPLODE THE ~Dl•INFO LINK LIST ANO THE 
DATA DICTIONARY TABLE ARE HEPLACEO BY AS MANY ONINFO rILf 
ENTHIES AS WILL FIT WITH THE OVERfLOW HANDLED ON A RANODM 
RETRIVEAL BASIS 

·-------------· fOI1LIST•HEAD •••> 

OYN1WA 

-------------------· PCtTABLE LOADED 
FROM PCINFO FILE 

---------------------
(24) FD•INFO LINK 

••••••••••••••• LIST 

•••••••••••••••••••w• 
OYNaPTR ·~···•••••> 

AVAILABLE 

---------------------ODICTaLIMIT ••••••> 
DOICT TABLE 

ootcT.BASE -------> 
---------·----------------·---------------

PROCEDURE GET1PCeINFO VARYING) 

<••••• ONl1TABLE1BASE 

FOR ONINro FTLE 
ENTRIES DURING 
EXPLODE 
(AS MANY AS WILL 
FIT> 

<••••• ONI1TABLE1LIMIT 

1• VERIFIES THAT THE PC•INfO FOR A PC•OCUR IS IN THE.PCtTARLE 
2• MOVES IT TO PC•INFO 
3• SETS StZE TO CORE•SIZE 

PROCEDURE FINDtONlNFOCOCUR)J FORMAL OCUR VARYlNGJ 
la FINDS THE BLOCK CONTAINING THE ONINFO fOR THIS OCUR 
2• If THE BLOCK IS NOT IN MEMDRY THEN THE CURRENT BLOCK 

IS ~RITEN AND THE REQUIRtD BLOCK IS READ 

PROCEDURE GET10NINrococuR>J 
lt GETS A RECORD FROM THE ONlNfO FILE 

PROCEOURf GETJ 
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1• GETS A TOKEN fRO~ THE ALLON rILE INTO THE AON.WA 
2a USING AON.TABLECTYPE> FOR UNBLOCKING CRITERIA ANO ACTION 

To AETAKEN1 TOKENS OF INTEREST WILL BE RETURNED To THE 
CALLER AND OTHERS WILL BE WRITTEN TO THE OUTPUT FILE 

PROCEDURE MAKtfWOtREFERENCECFWD•REF)J 
la CREATES A FORWARD REFERENCE AT FWD1REF 
21 ALLO~S A TWORD OR TINTGHCFOR LITERAL FI~E·LIMITS) 
31 SETS fW01TYPE AS FOLLOWS& 

O:TwORO THAT NEEDS TO BE FIXED UPCFWO•DADDR=TWORDtOCUR) 
laTINTGR FILE LIMIT CONVtRTED TO 24 BITS BINARY 

PROCEDURE ITStA1SORTER VARYINGJ 
11 CHECKS FnR A SORTER DEVIC£ 

(CHECKS HDWR•INfO SUBSCRIPT) 

PROCEDURE PARSEtFW01REFSCREQUIRE01SI7£1ERRMSG,FWD•REF)J 
11 PARSES fORWARD REF£~ENC~ 
21 CHECKS TO SEE IF THE REFERENCE IS AN UNSIGNED1NUMERIC1 
ELEMENT~RY1COMPUTATIONAL ITEM OF THE REQUIRED SIZE 

3• SAVES THE SEGMENT INDEX AND DISPLACEMENT AND MARKS THE 
TYPE AS A FIXEO•UP TWORD 

PROCEDURE CHECK1FW01FILE1LIMITCFILE1LIMIT)J 
11 CHfCKS CURRENT ITEM AGAINST FORWARD REFERENCE FILE LIMIT 

OATANAMES 

PROCEDURE PARS£tSPECIAL•KEY VARYINGJ 
1• PAHSES ACTUAL KEYS FOR REMOTE AND SORTER DEVICES 

PROCEDURE CHECK1fORWARD1LISTJ 
11 CHECKS CURRENT ITEM AGAINST THE FORwARD REFERENCE 

LIST BUILT IN THE ENVIRONMENT DlVISIONCEtG• SELECT••• 
ACTUAL KEV ts OATANAME11•) 

PROCEDURE PUT.ONINFOJ 
11 CREATES THE DNINFO FILE 
21 CALLS ON FIND1DNINFO TO GET THE REQUIRED BLOCK 

PROCEDURE MAK•DNINFOJ 
11 MAKES A DNINFO ENTRY tOR EACH EXPLICIT DATANAME THAT lS 

NOT A FILLER 

PROCEDURE ASSIGN1COPXJ 
11 ASSIGNS THE COP INDEX 

PROCEDURE DOOT VARYINGJ 
la VERIFIES THE PROPER CLASS FOR JUST AND BWZ 

DECLARATIONS OF AN ELEME~TARY ITEM 
2• IGNORES AWZ CLAUSE IF IT IS DONE BY THE EDIT MASK 
31 RETURNS 2 TO SIGNAL EXIT 

PROCEDURE IGNORE VARVINGJ 
11 RECOVERS TO A FIXED NA~E AND RETURNS 2 CEXfT> 



2• RECOVERS TO A DATA CLAUSE AND RETURNS 0 

PROCEDURE ERP1IGNORECERRMSG) VARYINGJ 
11 OUTPUTS THE ERROR MESSAGE 
21 RETURNSCIGNORE> 

PROCEDURE GET•TINTGRCCANT•BE•ZERO) VARYINGJ 
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11 RETURNS THE BINARY VALUE OF THE CURRENT INTEGER TOKEN 
21 GETS PAST THE LITERAL 
31 TRUNCATES TO 8 OIGITSC~OD 1617771215) 

PROCEDURE GET1TINTGR1RANGE VARYINGJ 
l• PARSES ••• INTEG£R•1rro INTEGER*2] CLAUSE 
2• RETURNS INTEGER•l OR INTEGER•2 
31 SETS fPB.vARIABLE AND VERIFIES THAT FP81HOwR?TDISK 

PROCEDURE QOCCURS VARYING> 
11 CHECKS THE LEVEL FOR 77 OR 01 
2• CHECKS FOR VARIABLE LENGTH SPECS 

PROCEDURE FIGU~ATIVE1CONSTANTJ 
l• ENCODES FIGURATIVE CONSTANTS 
2• CHANGES TYPE TO TINfGR/TNNLIT 

PROCEDURE VALUEeERROR VARYINGJ 
l• CHECKS AON TOKENS FOR LEGAL VALUE DECLARATION 
2• HANDLES CSIGNEO) LlTERALS1FIGURATIVE CONSTANTS1 

ALL<LITERAL> AND "DATE•COMPILED" 
3, BUILDS AN ENCODED TlNTGH/TREAL/TNNLlT 

PROCEDURE DVALUE VARYINGJ 
1• PROCESSES THE VALUE CLAUSE OF A DATA DESCRIPTION 
2• IGNORES IT AS DOCUMENTATION IF IN THE FILE SECTION 
3• SAVES THE VALUE IN LITtlNFO . 

PROCEDURE HARDwAREtCHECK VARYINGJ 
lt VERIFIES THAT THE DECLARED HARDWARE WILL ALLOW 

4 EHT DATA 

PROCEDURE DINDEXED VARYINGJ 
1• PROCESSES INDEX NAMES AND WRITES THEM TO THE DNINFO rtLE 
2• THE OCUR OF THE ASSOCIATED TABLE IS PUT INTO THE 

GRP.LENGTH OF THIS ENTRY 
3• R£PORTS THE NUMBER OF INDEX NAMES PROCESSED• 
4· MAINT~INS THE OCUR or THE FIRST AND LAST INDEX NAME ~OR 

SU~SEQUENT ADDRESS ASSIGNMENT 

PROCEDURE DATA.CLAUSES VARYINGJ 
lt PROCESSES THE CLAUSES OF A DATA DESCRIPTION 
21 VERIFIES THAT BZ~JUST,SYNC NOT DECLARED FOR GROUP ITEM 

PROCEDURE GET•TXONJ 
la GlTS AN EXPLICIT DATANAME ANO ITS DATA CLAUSES 
2• RETURNS FOR LEVEL•01 A "•" OR A FIXED NAME 



31 SYNTAX CHECK LEVEL NUMBERS WITH SPECIAL HANDLING OF 
6tH77 AND 88 

4• DELIVERS THE TXON ANO ITS ATTRIBUTES TO A HOLD AREA 

PROCEDURE GET.REN.OPNDJ 
GETS A RENAMES OPERAND ANO VERIFIES THATI 
l• IT IS IN THE CURRENT RECORD 
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2• THE "THRU" OPERAND IS NOT SUBORDINATE TO THE "FROM" OPERAND 
3• ITS LEVEL?OO,Ol166,771UR 86 
4• ITS A SIMPLE VARIABLE 

PROCEDURE RENAMEStfRPCERRNO>J 
1• OUTPUTS THE ERROR MESSAGE 
2• RlCOVfRS TO A TXON1 A FIXED NAME OR A "•" 
31 GETS P.A.ST THE "•tt 

PROCEOURE RENAM(S1THRUJ 
1• SYNTAX CHECKS THE THRU PART Of A LEVEL 66 ENTRY 
2• AUILDS A GROUP ONINFO ENTRY 

PROCEDURE LE~EL66J 
l• SYNTAX CHECKS A LEVEL 66 ENTRY 
2• RUILOS A ONINFO ENTRY 

PROCEDURE RENAME) 
l• CONTROLS SYNTAX CHECKING Ot LEVEL 66 ENTRIES 
2• PUTS THE ELEMENTARY OR GROUP ITEM TO THE DNINFO FILE 

PROCEDURE M0f>a2J 
11 ADJUSTS THE LOCATION COUNTER TO A 0 MOD 2 ADDRESS 
21 OUTPUTS Attf ILLER ADDED" WARNING MESSAGE IF NECESSARY 

PROCEDURE ALLDCATECGRP•USAGE1GRP1LOCALS1PTR)J 
1. THIS RECURSIVE PROC£nuRt ALLOCATES MEMORY FOR LEVEL 77 

ENTRIES AND RECORD DESCRIPTIONS 
21 PARSES USAGE DECLARATIONS AND COPIES GROUP USAGE TO ITS 

SU80RDINATES 
3• PARSES ENTRIESCHAVING A SA~E NAME> FOR ILLEGAL DUPLICATES 
4• FINDS TH£ DIGIT SIZE OF ELEMENTARY ITEMS ANO ADJUSTS TO 

AN EVEN DIGIT ADDRESS ANO SIZE FOR GROUP ITEMS 
St PARSES REDEFINED OPERANDS OF OTHER THAN AN 01 ENTRY 
6• PARSES VALUE DECLARATIONS 
7a PARSES FORWARD REFERENCES DECLARED IN THE ENVIRONMENT 

DIVISION AND THE FILE SECTION 
81 GETS PAST LEVEL 88 ENTRIES WHICH HAVE ALREADY BEEN PARSfO 
91 RECURSES FOR INCREASING LEVEL NUMBEHS 
10• SAVES THE. USAGES OF SUBORDINATE ENTRIES FOR SUBSEQUENT 

Rt.PORTING TO THE GROUP f:NTRY 
11• flNDS GROUP ITEM SIZES 
12• ALLOCATES SPACE FOR SUBSCRIPTED VARIABLES 
13• VERIF"IES THE CORRECT SIZE .FOR REDEfINlNG AREAS 
14• ITERATES FOR SAME LEVELS 
15• RETURNS FOR LEVELS LEQ 01 
16• ~OTEIA VALUE STACK TEMPLATE AND STK•PTR INDEX IS USEn TO 
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REFERENCE LOCAL DATA IN ORDER TO SAVE NAMEtSTACK SPACE 

PROCEDURE FlNfraOlGIT.sIZEJ 
11 FINDS. THE DIGIT SIZE OF THE CURRENT DATA ITEM 
2• VERIFIES THAT NO DAT4 CLAUSES HAVE BEEN SPECIFIED FOR 

AN INDEX DATA ITEM 
31 ADJUSTS THE LOCATION COUNTER TO A CHARACTER ADDRESS FOR 

GROUP ITEMS 
41 V~RIFlES THAT A PICTURE WAS SPECIFIED FOR ELEMENTARY tTf~S 
51 CHECKS FOR PROPER CLASS AND SIGN SPECS ON COMP ITEMS 

PROCEDURE REOEFINEn.nPERANDJ 
1. VE~IFIES THAT THE REDEFINED OCUR=LAST OCUR OR THE OCUR or 

THE ORIGINALLY REDEFINED AREA 
2• VERIFIES THAT THE LEVELS ARE THE SAME 
31 CHECKS FOR SUASCRIPTEO OPERAND 
41 RUMPS A REDEFINES COUNTER 
5• RtSETS THE LOCN COUNTER AND CHECKS FOR A GROUP ITEM AODRESS 

Nor CHARACTER ADJUSTED 

PROCEDURE VALUEaPARSEJ . 
11 PARSES THE VALUE DECLARATION Of THE WS•SECllON 
21 CHECKS FOR SUBSCRIPTED OR REDEFINED AREAS 
31 CHECKS FOR VALUE DECLARATION ON PRIOR GROUP ITEM 
4• SAVES THE DECLARED VALUE OF A GROUP ITEM 
51 CALLS MAK•VALUE FOR AN ELEMENTARY ITEM 

PROCEDURE CHECK1FOR.DUPLICATESJ 
11 PARSES THE FOLLOWING& 

01 A• 
02 B• 

03 c. 
04 D ••• 
04 E ••• 
04 0 ••• CANT BE QUALIFIED 
04 B ••• APPEARS TO QUALIFY ITSELF 

2• THIS IS ACCOMPLISHED BY SAVING A POINTER TO PARENT DATA 
AS A LOCAL TO THE RECURSIVE PROCEDURE 

PROCEDURE APPLY1GROUP;USAGEJ . 
11 CDPIES DECLARED GROUP USAGE TO SUBORDINATES 
2• CHECKS FOR CONFLICTS 

PROCEDURE CHfCK1REDEFINE01SIZEJ 
l• CHECKS REDEFINED SIZE AGAINST THE SIZE OF REDEFINED nPERANO 
2• SPECIAL CONSIDERATION IS GIVEN TO COMP ITEMS 
3, UPOATES RDFNS•COUNT 

PROCEDURE CHFC~1FORriARD1GROUPtITEMJ 
11 CHECKS LOCUR AGAINST THE FGRWARD LIST 

LIST BUILT FOR ACTUAL KEY1FILE LIMITS 
ANO VA OF IO• PRESENTLY .ONLY CHECKS THE ACTUAL KEY 

PROCEDURE FlXUP1GRP1SIZEJ 
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1. FINDS THE GROUP SIZE or AN ITEM AND FIXES IT UP ON THE 
DNINfO FILE 

2• CHECKS fOR GROUP VA~UE DECLARATION 

PROCEDURE FDl•SEARCHCFO.OCUR1ADD.IT>J 
1• S~ARCHES THE fQ,INFu LIST FOR A MATCHING Fn OCUR 
2• ADOS THE FD10CUR TO THE LIST UPON REQUEST 
3• wHEN A OUPLICATE SELECT CLAUSE IS SPEClFIED1A NEW LIST 

ELEMENT ls CREATED BUT ONLY THE FIRST SELECT WILL BE 
RETRIEVED ON LOOKUP 

41 IF A ~Ew LIST ENTRY IS TO BE MADE BUT THERE IS NO MORF 
HOOM1 THE NEW LIST ELEMENT WILL OVERWRITE THE LAST 
LIST tLEMENT 

s. FDltLIST.HEAO CONTAINS THE VALUE•STACK ADDRESS or THF 
FIRST ENTRY OF THE LINK LIST• IF =O THEN THE LIST IS EMPTY1 

6• IT IS IMPORTANT THAT FDl,NEXT BE THE flRST FIELD OF 
FnaINFO• THIS ALLOWS FOI1LIST1HEAD TO BE HANDLED THE SAME 
AS FOl1NEXT1 CSEE FD•IN~O TEMPLATE) 

PROCEDURE ITS•A•TAPE VARYINGJ 
1, CHECKS FOR A TAPE DEVICE 

(CHECKS HDWR•INFO SUBSCRIPT> 

PROCEDURE ITS•A•DISK VARYINGJ 
1, CHECKS FOR A DISK DEVICE 

CCHECKS HOWR1INFO SUBSCRIPT> 

PROCEDURE FILE•CONTROLJ 
1, PARSES THE SELECT STATEMENTS OF THE FILE•CONTROL PARAGRAPH 
21 AUILOS AN FDINFO TABLE ENTRY IN SELECTCED> ORDER SO THAT 

rn DECLARATION CAN BE ADDED TO ITS CORRESPONDING SELECT 

PROCEDURE IGNORE VARYING1 
l• RECOVERS TO A NON•ZERO CATAGORY 
2• RETURNS 0 

PROCEDURE ERPelGNORECERRMSGl VARYINGJ 
l• OUTPUTS THE ERROR MESSAGE 
2' RETURNSCIGNORE> 

PROCEDURE ASSIGN VARYINGJ 
le PARSES THE ASSIGN CLAUSE 
2• VERIFIES THAT HARDWARE NEQ SPO 
3• VERIFIES THAT SD FILES ARE ASSIGNED TO DISK 

PROCEDURE RESERVE VARYINGJ 
1• PARSES RESERVE ••• ALTERNATE AREAS 

PROCEDURE MAK•FILE•LIMITJ 
11 PARSES A FILE•LIMIT OPERAND 
21 GETS SPACE AT THE END OF THE FDINFO ENTRY 
31 UPDATES FDltPTR AND FILEtLIMlT•TABLE,BOUND 

PROCEDURE FlLEtLI~tTS VARYINGJ 
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l• PARSES FILE•LIMITS AREt•• 
2 • AD I) s THE FILE.LIMIT p A I R's T 0 THE END a F T H.E F' 0 INF' 0 ENT Ry 
3t A FILE•LtMlT=O INDICATES THE END Of THE LIST 
4, PROCESSES "THRU ENDtt AS ~FFFFFE~ 

PROCEOURE ACCESS1MOOE VARYINGJ 
1• PARSES ACCESS MOOE IS ••• 
2• INSISTS ON SEQUENTIAL FOR SO FILE 

PROCEDURE ACTUAL•KEY VARYINGJ 
11 PARSES ACTUAL KEY IS DATANA~E 

PROCEDURE DOT VARYINGJ 
l• VERIFIES THAT A HARDWARE DEVICE WAS SPECIFIED 
2• VERIFIES THAT ACTUAL ~EY WAS SPECIFIED FOR A RANDOM F'JLE 
3, If FILE LI~ITS ARE PRESENT FOR ANYTHING OTHER 

THAN A DISK FILE FOI.FILE•LIMITStFLG IS RESET 
ANO NO SPACE FOR TH£ FILE LIMITS IS RESERVED IN 
FlLE•LIMITtTABLE•BOUND 

41 RETURNS 
Os TKEYtCAT=SELECT 
2s OTHER 

PROCEDURE FILCTLeCLAUSES VARYINGJ 
11 PARSES THE FILE CONTROL CLAUSES 
2• RETURNS 

01 RECOVER 
11 GETJ RECOVERJ 
i)I RETU~N 

PROCEDURE ERP•SKIPITCERRMSG> VARYINGJ 
1, SKIPS A SELECT DECLARATION AFTER OUTPuTING THE ERROR 
21 RETURNS& 

Oalf" STOPPED ON "SELECT" 
lalr STOPPED ON A FIXED-NAME NEQ "FILE" 

PROCEDURE SSELECTJ 
1t PARSES THEttSELECTttDECLARATION Of THE FILE•CONTROL 
2• DELIVERS THE SELECT ATTHIBUTES TO THE re.INFO TABLE 
31 RECOVERS FROM MISSING "•" 

PROCEDURE t.o.coNTROLJ 
l• PARSES THE RERUN1 SAME tRECORDl AREA ANO 

MULTIPLr FILE CONTAINS DECLARATIONS Of THE 
I•O•CONTROL PARAGRAPH 

2• THE ~ULTIPLE FILE DECLARATION IMPLIES A "SAME AREA" 
DECLARATION FOR THE FILEMNA~E LIST AND NEED NOT 8£ 
DECLARED SEPARATELY 

31 THE SAME AREA AND SAME RECORD AREA LISTS ARE MAINTAINED 
IN fD OCUR ORDER WITH THE LAST LIST ELEMENT CONTAINING 
THE MAXIMU~ SIZES FOR ALL THE LIST MEMBERS 

PROCEDURE PROPER1l101CONTROL1CLAUSE VARYING> 
l1RETURNS 1 IF THE CURRENT TOKEN 15 AN a.K. 1.0.cONTROL TOKEN 
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PROCEDURE IOC1IGNORECERRMSG>J 
1. RECOVERS TO AN I·o·coNTROL CLAUSE AfTER OUTPUTING THE ERROR 

PROCEDURE GOT•AaFILE1NAME VARYING# 
1• PARSES A FILE•NA~E LIST A~D SEARCHES FDINFO FOR THE Fllf 
21 PUTS AN ERROR IF NO FILE•NA~E AND F01COUNT•O 
3, RETURNS 

OsNO FILE•NAME 
laFILE•NAME FOUND 

PROCEDURE MAK•SAMEtAREAJ 
1, RUILDS A LINK LIST OF rILE•NAMES APPEARING IN A 

SAMECRECORDlAREA FOR ••• DECLARATION OR A 
MULTIPLE FILE TAPE ••• DECLARATION 

2• ALL ELEMENTS OF A GIVEN FILE•NAME LIST POINT TO THE FOINFO 
ENTRY OF THE FILE•NAME IN THAT LIST THAT HAS THE LOWEST 
OCURCLOW1FOeOCURtPTR) 

3, REDUNDANT FILE•NAMES ARE ALLOWED 
4~. If A FILE•NAME APPEARS ON MORE THAN ONE LIST THE EFFECT IS 

TH£ SAME AS IF ALL THE FILES APPEARED ON THE SAME LIST 
St THE HlefD•OCUR ENTRl CONTAINS THE MAXIMUM RECORD WORK AREA 

SIZE OF ALL ITS LIST ELEMENTS 

PROCEDURE RERUNtPARSEJ 
1, PARSES ••• RERUN ON TAPE EVERY INTEGER RECORDS OF FlLf•NA~E 

PROCEDURE MULTIPLF.PARSEJ 
1• PARSES ••• MULTIPLE FILE TAPE "fILE•ID" CONTAINS 

FI~E·NAME POSITION 1 ••• 

PROCEDURE SAM£.PARS£1 
l• PARSES ••• SAME (RECOROl AREA FOR FILE•NAME••• 

PROCEDURE APPLY•PARSEJ 
PARSES ••• APPLY MlCR CANO/OR> OCR ON FILE•NAME••• 

PROCEDURE MONITOR•DN1DICTJ 
1• PRINTS DDICT•REC(ODICT1PTRl 

PROCEDURE GET•OOICT•SPACEJ 
lt GETS SPACE FOR A ON DICTIONARY TABLE ENTRY FROM THE END 

or THE DYNAMIC WORK AREACDYN.WA) ANO PROCEEDING TOWARD THE 
DYN.PTR 

2• IF NO ROOM THEN THE LAST GOOD SPACE 15 REUSED 
3t UPDATES SEG.INX1COUNT ANO SETS DDICT1PTR 
4• OOICT1SEG CONTAINS THE FOLLOWING FOR SEGMENT GATHERINGS 

Oa ALLOCATE TO SEGME~T OCE.G. 77 ENTRI[S or ws•SECTION) 
la FORCE TO A NEW sEGMENTCE1G• FILE-RECORD WORK AREAS) 
21 MAY GATHER TO A NEW S£GMENTCE1G1 01 s OF ws-sECTlON) 

PRQCEDURE ALLOCATE1AN.Olj 
1. ALLOCATES A RECORD DESCRIPTION OR A GROUP or 77 ENTRIES 
21 FlNOS THE MAXlMUMCLOCN1LOCNtMAX) 
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PR0C£0URE FILE1SECTIONj 
le PARSES THE FILE DECLARATIONS OF THE FILE SECTION 
21 SELECTS THE LARGEST RECORD SIZE FOR STORAGE ALLOCATION 
31 CREATES fPA AND LAHEL RECORD TOKENS ON THE SEGFlLE 
4e UPDATES SAME AREA AND SAME RECORD AREA LISTS WITH MAXIMlJM 

SIZES 

PROCEDURE CHK•FFILEJ 
1, PARSES THE FILE CONTAINS ••• ATTRIBUTES FOR DISK FILES 
2• MAKES FPBtRCOStAREA A MULTIPLE OF FPB•RCOS1BLOCK 

PROCEDURE PROPER•FD•CLAUSE VARYINGJ 
l• RETURNS 1 Ir CURRENT TOKEN 15 AN O•K• FD TOKEN 

PROCEDURE IGNORE VARYINGJ 
lt RECOVERS TO A PROPER.FD•CLAUSE OR flXED NAME 

PROCEDURE ERP•lGNORECERRMSG) VARVINGJ 
1• OUTPUTS THE ERROR MESSAGE 
2• RETURNS IGNORE 

PROCEDURE FfILE VARYINGJ 
11 PARSES THE FILE CON1AINS ••• CLAUSE OF AN FD 

PROCEDURE RR£COR0 VARYINGJ 
la PARSES THE RECORD CONTAlNS ••• CLAUSE OF AN FD 
2• IS FOR DOCUMENTATION ONLY WITH THE SIDE EFFECT Of 

tP8tVARIABLEt1 FOR AN INTEGER RANGE 

PROCEDURE ABLOCK VARYINGJ 
1• PARSES THE BLOCK CONTAINS ••• CLAUSE OF AN FD 
2• SAVES THE RLOCKING FACTOR IN FPB•RCDS•BLOCK IF "RECOROS" 

Is SPECIFtEo, ELSE IN FPB.MAX•BLOCK1SIZE 

PROCEDURE LAHELtRECORDS VARYINGJ 
l• PARSES THE LABEL RECORDS ••• OF AN fO DECLARATION 

PROCEDURE RECORDINGtMOOE VARYINGJ 
11 PARSES RECOROING ~ODE IS ••• OF AN FD DECLARATION 

PROCEDURE Iln VAAYINGJ 
la PARSES THE VALUE OF ID IS ••~ 

PROCEDURE FO•CLAUSES VARYINGJ 
la PARSES THE FD CLAUSES 
2• RETURN 

OtRECOVERSl 
1&GETJRECDVERJ 
21RETURN 

PROCEDURE GETeAN1FDJ 
la PARSES AN FD ••• DECLARATION 
21 CUM81NfS SELECT ••• DECLAHATIONS TO BUILD THE FPB 
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PROCEDURE ASSlGN1SEG~lNXJ 
1. SETS THE roI.sEG.INX TO 1HE SEG1INX OF ITS PREDI(ESSOR 

IN A SA~E1AREA LIST OR ASSIGNS A NEW SEGMENT INDEX 

PROCEDURE FlXUP•DN•DICTCSEGX1LGTHlJ 
11 FlxES lJP DOICT1LENGTHCSEGX) WITH THE MAXCDDICT,LENGTH1LGTH> 

PROCEDURE fD.Ol.PA~SEJ 
1• PARSES 01 ••• OF A FILE 
21 CHECKS FOR DUPLICATE RECORD NAME 
3, CHtCKS FOR REDEFINES ••• OF THE rILE RECORD 

PROCEDURE ITS1A1LAqEL1RECORO; 
1• ASSIGNS OOICTCOl AS THE wORK AREA FOR THE RECORD 
2• KEEPS TRACK OF THE MAXIMUM RECORD SIZE 

PROCEDURE ITS1A1RECORDJ 
11 SAVES THE FIRST 01 OCUR 
2• KEEPS TRACK Of THE MAXIMUM RECORD SIZE or THE FILE 
3, If RECORDING MODE IS ASCII1 FORCES ~SAGE IS ASCII 

PROCEDURE FILE.RECORDSJ 
1• PARSES FILE•RECOROS AND FILE1LABEL•RECORDS 
2• VERIFIES THAT FILE101.ocuR?O 

PROCEDURE FlXUP1FILE1SIZESJ 
1~ FIXES UP THE SIZES IN DDICT AND DNINFO 
2• FlN05 FPB•RLOCK1SlZE AND FPR•RECORD•SIZE 
3• PUTS THE FPB AND FPB TRAILER TO THE SEGFILE 

PROCEDURE PARSE1FILE10ESCRIPTIONJ 
l• PARSES A FILE DESCRIPTION AND ITS FILE•RECOROS 
2• HANDLES ERROR RECOVERY FOR A RECORD QESCRIPTION THAT HAS 

NO FPB 4SSOCIATED WITH IT 

PROCEDURE ws.SECTIONJ 
11 PAHSES THE WORKING•STORAGE SECTION 
2• SELECTS THE LARGEST REOEFINFO RECORD FOR STORAGE ALLOCATION 
3• PAYS scECIAL ATTENTION TO LEVEL 77 ~NTRIES 

PROCEDURE MAK•DN•DlCTJ 
1• lJPOATES THE DATA DICTIONARY ENTRY FOR A DATA SEG~ENT 

CANDIDATE AND GETS SPACE FOR THE NEXT ONE 

PROCEDURE CHFCK10l1REDEFINEDI 
1. CHECKS FOR REDEFINED 01 OF WORKING•STDRAGE SECTION 
21 INHIBITS REUEFINITION OF AN 01 f!LLER 
3, lJPOATES SEGMENT INO~X FOR RECORDS ~ITH NO REDEFINES CLAUSE 
4• VERIFIES THAT THE REDEFINED OCUR=LAST RECORD OCUR OR 

THE ocu~ OF A PRIOR RECORD OF A CHAIN 
5• RESETS THE LOCATION COUNTER ANO SETS RDrNS•COUNT WHEN 

NECESSARY 

PROCEDURE OATSYN•WINOUPJ 
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11 GETS FPB ADDRESS Of THE MONITOR FILE IF NECESSARY 
2• FIXES UP FILE•LIMITS AND. ACTUAL KEY ADDRESSES IN THE FPB 
3t FlXES UP FP8•WA1 AND D~lNFO ADDRESSES FOR FPBS ON THE 

SAMF CRECOROJ AREA LISTS 

PROCEDURE FILL.HOW~1TABLECPl1P2,P31P4)J 
l• INITIALIZES THE HARDWARE TARLE 

PROCEDURE FILL1ADN1TA8LECPl1P2lJ 
1• INITIALIZED THE ALLON FILE CONTROL TABLE 

PROCEDURE OATSYNeSfTUPJ 
lt RUlLDS PCtlNFO TABLE AT THE BEGINNING OF THE 

DYNAMIC wORK AREA 
2• INITIALIZES THE ALLDN FILE CONTROL TABLE AS roLLOWSI 

AON•Tsizr AITC7) TOKEN SIZE FOR UNBLOCKING 
AON1CASEV RITC4> CASE STATEMfNT VARIABLE 

3, READS THE FIRST BLOCK OF THE ALLON FILE 
41 OPENS THE DNINFO FILE 
5• OPENS THE SEG rILE 



EXPLODE••ADDITIONAL INFO 

------------------------
I N I T I A l E X P L 0 D E 0 U T P U T 

IF MONITOR THEN 
MONITOR 
CDEPENDINGl 
TFILEREC 
TOOT 

IF f ILE LIMITS THEN 
FlLE1LIMITs CRESERVED WORD> 
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TlNTGR FDR FILE.LIMIT.TABLE•ADUND••LIRS=BIN~RY LEN=3 LIT=BINARY BOUND" 
fOR EACH fILE IN FDI•TAALE THAT HAS FILE LIMITSI 

Tf ILEREC 
FROM LIMIT CTWORO PC 9(8) CMP) OR CTINTGR URS=BINARY LEN=3l 
THRU LIMIT CTWORD PC 9(8) CMP) OR CTINTGR URS=SINARY LEN=3> 

TOOT 
PROCEDURE DIVISION 

IF DECLARATIVES THEN 
DECLARATIVES 

PROCEDURE BUlLD1SPECIALtREGJ 
DIGIT DSEGO 

REGISTER LENGTH ADR 
t • t • t I I I I I 9 I I t t i I t t I t I 

Sw1 1 0 

• 
SW8 1 7 
TALLY 5 8 
DATE 5 13 
TIME 7 18 
TOOAYS 111 DAT£ 6 25 
TOOAVS•NAME lf, 31 

DATATYPE 
i I • t t I I I I I e I t 

4BIT UNSIGNED 

4BIT UNSIGNED 
48 IT UNSIGNED 
4BIT UNSIGNED (JULIAN 
4Rir UNSIGNED CHHMMSST 
48 tT UNSIGNED CMMODYY) 
8BIT ALPHA 

PROCEDURE CRFATE1TWORO(OCCUR)J FORMAL OCCUR VARYINGJ 
FOR USE RY FILE•LI~ITS & FORWARD REFERENCES Of I 

YY 000) 
T::TENTH) 

1. VALUE or Io Is DATANAME. 2. ACTUAL KEY IS OATANAME. 

PROCEDURE USf eSYNTAXJ 
TO SYNTAX USE STATEMENTS& 
l1VERIFY FORMAT 
2•CHECK FOR DUPLICATES ASSIGNED TO A FILE 
31VERIFY HARD~ARE 
4•VERIFY LABEL RECORDS CLAUSE PRESENT FOR A FILE 
51PLACE IN THE FPR TAILER THE EXPLICIT LABEL OCURS OF 

THE USE RTNES FOR EACH FILE 

PROCEDURE MAK•ONINFOtTABLEJ 
l• READS AS MANY DNINFO ENTRIES INTO THE ONI1TABLE AS WILL 

FIT ANO UPDATES ONl1TABLE.OCUR1MAX 



PROSYN PROCEDURE DETAILS 

------·-----------------
ROUTINE PUT•FHOMelNPUTJ 

MOVES TOKENS fROM ALLDFILE BUFFER TO cooEFILE BUFFER 

PROCEDURE PUT•OPERAND(A)J FORMAL A VARYINGJ 
OPERANO=LIT,TINOtX1TwOR01TCSPL1TCSPR10R TFILEREC 

PROCEDURE FILL.OP.STACK VARYlNGJ 
MOVES NEXT TOKEN INTO NEXT AVAILABLE OPERAND STACK POSITION 

PROCEDURE GET•IT VARYtNGJ 
BREAKS ouT NEXT TOKEN.TYPE & MOVES TOKEN TO OPERANOtSTACK IF 
APPLICABLE. Ir SUBSCRIPTED TwORn TOKE~, SUBSCRIPT 
TOKENS ARE PuT INTO ADJACENT OPERAND•STACK ENTRIES. 12/70 KH 
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PROCEDURE HOMOGENEOus.LITCA1C) VARYINGI FORMAL CA1C> VARYINGJ 
CHECKS A LIT TO SEE If COMPRISEU ENTIRELY OF SAME CHARACTER• 

PROCEDURE REAO.wRITE.sYNTAX VARYING> 
TO SYNTAX READ WRITE RELEASE RETURN SEEK 
AOVERB1CNT~L OF FORMAT 

(1) IS KEYWORD VALID FOR THE VERB 
(3) PRECEDFNCE OF THE K£YWDRO 
(3) WHAT ls lXPECTED TO FOLLOW 

NEED TAKES ON 1 OF 6 VALUES DEPENDING ON THE ITFM RECEIVED ON 
INPUT 

0 • A TwORD MUST FOLLOW 
1 • A TwORO OR INTEGER MUST FOLLOW 
2 • A TwUR01INTEGGR OR APPROPRIATE KEYWORD MUST FOLLOW 
3 • A Rf.SERVEO WORO·~ERB OR APPROPRIATE ADVERB MUST FOLLOW 
4 • A VEHA MUST FOLLOW 
5 • AN APPROPRIATE KEYWORD MUST FOLLOW 

A• OPERAND STK PTR 
a• OPERAND STK PTR 
c• OPERANU STK PTR 
r• OPERAND STK PTR 

TO TFILEREC 
TO FROM/INTO DATA NAME 
TO WRITE SPACING INTEGER OR DATA NAME 
TO FILE INFO 

PROCEDURE WHAT.GOT FIXEOJ 
BASED ON TYPE AND KEY 
PROVIDE A CASE VARIABLE VALUE OUTER IOCONTROL 
0 • TWORD 
1 • TINTGR 
2 • KEYWORD 
3 • VERB 
4 • EVERYTHING ELSE 

PROCEDURE SORT.vERRJ 
OuTPUT To GENRAT FOR SORT 
TRESWO • SORT 



URSCl> INPUT PROCEOuRE PRESENT 
TPERF Of INPUT PROC If PRESENT 
Tf ILEREC OF SORT FILE 

WITH URSC2) = 0 OSIOP CEND) 
• 1 PURGE 
• 2 RUN 

SE.RIES OF 
TRESWD = ASCENDING/DESCENDING 

SERIES Of 
TWORD KEYS 

TSTATESTOP 
ONE Of 
TFILEREC = USING FILE 

WITH URSC2) O= LOCK 

OR 
TPERF' 

01'4E Of 

OF 

1= RELEASE 
2= PURGE 

INPUT PROC• (DUPLICATION) 

TFILEREC = GIVING 
WITH uRSC?.) O=LOCK 

l=RELEASE OR 
TPERF or OUTPUT PROC 

PROCEDURE OPEN.CLOSE VARYlNGI 
VALIOaAOVERBS TA8LE ENTRIES 

0 NO OPEN CLOSE 
1 PURGE CLOSE 
2 REEL' CLOSE 
3 REVERSED OPEN 
4 REW I NO OPEN CLOSE 
5 ACCESS OPEN 
6 RELEASE CLOSE 
7 LOCK OPEN CLOSE 
8 WAS REMOVE nuT ON 02/01/73 
9 PUNCH OPEN 
10 PRINT OPEN 
1 1 INTERPRET OPEN 
12 STACKfR OPEN 
13 HERE POSSIBLY 
14 PACK POSSIBLY 
15 COOEf ILE OPEN CLOS£ 
16 CRUNCH CLOSE 
17 ROLL OUT CLOSE 

PROCEDURE SET1VERBJ 
VALID SEf COMBINATIONS 

CTO) 
OBJ I SURJ --- ----
ON IN 
IOI IOI 



IOI IN 
IN LIT2 
IN ON 
IN IOI 
IN IN 

CUP/DOWN UY) 
Ot3J SlJHJ ·-· ----
lN LI Tl 
IN ON 

ON • DATA NAME • ELEMENTARY INTEGER 
IOI • INOEX DATA ITEM 
IN • IND£x NAME 
LIT1• INTEGER LITERAL • NON•ZER01 LEQ 6 DIGITS 
L1T2• UNSIGNED L!Tl CCAN BE +) 

REARRANGING DONE fOR CONVENIENCE OF COOEGEN 

SET.VERB, SUBJ, OBJ, C08J1 •••]' TSTATESTOP 
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FOR BOTH FORMATS THE SUBJECT IS REPOSITIONED AHEAD or THE OBJECTCS>~ 
" T O " 1 tt U f'.l 8 Y •• & "D 0 w N B Y " A R E 0 R 0 P PE 0 .t A N 0 T S T A T E S T 0 P l S A 0 D E n 

NOTE • FORMAT ENCODED IN URS Of SET VERB ON OUTPUT 

-------------·--------aOPTION1SERIE5.UNUSED1 
• ( 2 ) • ( 1 ) ' ( 5 ) • 

---·------------------Ou DOWN BY 
01 UP BY 
10 TO 

APPHOACHi lt LOOK AHEAO TO "TO" ETC1 COUNTING OBJECT OPERANOS1 nOING 
GROSS SYNTAX CHECKING ON THE WAY 

2• SYNTAX CHECK THE SUBJECT OPERAND 
3• SET APPLICABLE OPTIONS IN URS1 OUTPUT VERB, OUTPUT SUAJ 
41 DETAIL SYNTAX CHECK & OUTPUT EACH OBJ 
5. RECOVER TO NEXT VERB/PAR 

PROCEDURE PERFOR~.VERBJ 
REARRANGING no~E FOR CONVENIENCE Of CQOEGEN 

FORMAT l (VANILLA) • NONE 
FORMAT 2 (TIMES) • DROP "TIMES" 
FORMAT 3 CUNTILl • DROP ttUNTlL"• CONDITION SUPPLIES BOOSTOPS1 THEN 
FORMAT 4 (VARYING) • DROP 0 VARYING"1°FROM''1 .. BYtt1"AF'TER"• 

CONDITIONS HANDLED AS IN 3• INSERT COPIES OF OPERANnS Of 
"VARYING" & "FROM" CLAUSES FOLLOWING TPERF - FOR INITIALIZING cnoE. 

NOTE • FORMAT ENCODED IN URS Or TPERF ON OUTPUT 

·---------------OPTION VARYING 
(2) COUNTC2) #BITS 
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VALUES 

----------------
NO TSTATESTOPS REQUIRED 

VALID PERFORM VARYING COMBINATIONS 
~FHOMtt CLAUSE (VARYING ORJ FROM SUBJ} 

OBJ I SURJ --- ---· 
ON LIT 
ON ON 

•ON IN 
IN ON 

•IN IOI 
IN IN 

*IN LIT 

NOTE • IOI t IN IS NOT PERMITTED SINCE IOI COULD NOT THEN BE 
LEGALLY INCREMENTED IN THE •9y• PHRASE1 ACCORDING TO 

•u- 'SET 1 RULES• 
"BYtt CLAUSE (VARYING OBJ ••• BY SUBJ) 

OHJ I SURJ ..... ----
ON LIT 
ON ON 

•IN LIT 
31 USED TO GET AUTOMATIC OUTPUT FROM CERTAIN INPUT TOKENS. 

•IN ON 

ON • DATA NAME • ELEMENTARY NUMERIC 
•IN • INDEX NA~E (REQUIRES BOTH OPERANDS SATISFY SET VERB RULES) 

IOI • INO£X DATA ITEM 
LIT • NUMERIC LITERAL 

PROCEDURE EXAMINEtVERBJ 

*** INPUT *** *** OUTPUT *** 
---------------- ---------·-· ·---- ---------------CASE I E XH11 NE I CASE I EXAMINE I CASE I EXAMINE t 
I TWORO I l TWORD I I TWORO I 
I TALLYING I I REPLACING I 1 I TWORO•TINTGRI 

1 I. ALL1LEAOING I 3 I ALL•FIRST1 I 2 + 3 I T~ORO•TINTGRl 

I UNTIL FIRST I I LEADING.1 I 
I TWORO•TINTGR I 1 UNTIL FIRST I 

I TWORD .. TlNTGR I 
I REPL.ACING I I BY I 

2 I BY I I TWORO•TINTGR I 
I TWORO•TINTGR I 

IN ADDITION TO TWORD•TINTGR ABOVE A f'IGURATIVE CONSTANT MAY RE USEO 



CODEGEN PROCEDURE DETAILS 

-------------------------
REFERENCES TO FPS TRAILER OCCUR IN 
1• OATSYNIFIXUP1tlLE1SIZES 
2• EXPLOn£auSER ROUTINES 
31 CODEGENalOVERBS ASSOCIATED wlTH FILES 
4• FIXUPSt1LJILD FPBS 

PROCEDURE SEf 1TOKEN•OUTJ 
11 CALLED ONLY BY PUT1TOKEN1 
2• CALLED ONLY IF TRACE1COOEGEN. 
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31 MONITORS ON LINE PRINTER TOKENS IN CODEBUFFER (A MISNOMER), 
THE OUTPUT BUFFER FOR THE SfGFILE• 

4• USED FOR DEBUGGING• 

PROCEDURE SEf 1TOKEN1IN1 
1• CALLEO 8Y ANYONt• 
2• CALLED ONLY IF TRACE1CODEGEN• 
3• MONITORS ON LINE PRINT£R TOKENS IN OPERAND STACK THAT ARE 

lN INPUT FORMAT• 
4• USED rOR DEAUGGING• 

PROCEDURE FORCE1SEGFILECT>J 
1• FINISHES OFF THE CURRENT SEGFILE BUFFER WITH TEOF OR TfOB• 
2• SETS UP FOR NEW BUFFER• 

PROCEDURE PUTtfROMtlNPUTJ 
l• MOVES TOKENS rROM ALLONFILE BUFFER TO COOEFILE BUFFER1 
2• CALLED BY GET1IT1 

ROUTINE FILLa6PERAND1STACKJ 
1• CALLED RY GET•IT• 
2• MOVES INPUT TOKEN TO OPeSTACKCAOSl• 

ROUTINE GETdTJ 
1• GETS NEXT INPUT TOKEN•· 

·2• MOVES TOKEN TO OP•STACK It APPLICABLE• 

PROCEDURE GET1nPERANo; 
1• CALLS GET1IT TO PLACE TOKEN IN STACK• 
2• IF TOKEN IS A TwORD AND SUBSCRIPTED THEN 

MOVE SUASCRIPT TOKENS INTO ADJACENT OP1STACKS ENTRIES• 

PROCEDURE GET1THASHCL1SCL,s,F1A>J 
1• L LENGTH IN UNITSt 
2 • .s C L S C A L E • 
3• S SIGN CW1S1J1K>• 
4• F roR~ATa 1 FOR 8BIT1 0 rOR 4BIT· 
5• A ASCII• 1 FOR ASCil1 0 FOR ESCDICa 
6• BUILDS TwORO TOKEN IN OP1STACKCAOSl1 
7• TOKEN HAS 1NLINE COP FOR NEXT AVAILABLE TRASH AREA• 
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8• CALLER MUST EITHER SAVE AOS BEFORE CALL OR USE LOI AFTER• 

PROCEDURE MAKE~TWQRO ( WRELAOR1L1SCL1S1F1A)J 
LIKE GET.TRASH & GET.c.POOL BUT YOU TELL IT THE AOOREss 
IF A=l THEN ASCII ELSE E8CDIC1 IF F=l THEN 8 BIT ELSE 4 BIT1 
BUILDS TwORO IN NEXT AVAIL OPERAND STACK LOCATION• 
CALLER MlJST SAVE AVAIL•OP•STACK BEFORE CALLING. THIS PROCEDURE• 

PROCEDURE FINO.POwER(N)J 
1. fINDS THE NUtJ.BER OF errs NECESSARY TO HOLD A GIVEN NUMRER· 

PROCEDURE CHANGESIGNCA>; 
11 EMITS CODE TO CHANGE SIGN OF AN OP£RAN01 

PROCEUUHE 8UILO.I~T CNEG.itLIT )i FORMAL CNEG.tLIT> VARYINGJ 
PUTS TINTGR IN UP•STACK(AOSl 
If NEG = 1 MAKES IT A MINUS LIT 
LIT MUST 8E A HEX BIT STRING I.E. 73 = ~(4)73~1 

PROCEDURE FIXUPtNCN1NSEG1NOISP)J FORMAL CN1NSEG1NDISP) VARYlNGJ 
FIXES UP ttNtt FOR MULTIPLE MOVES & COMPARES 

PROCEDURE RELATIVE•INOEXCI> VARYINGiFORMAL•VALUE I VARYINGJ 
aETERMl~Es IF AN INntxEo TWORO HAS RELATIVE INDEXING1 

E.G. A C I> J+l1 K•3 ) 
EXPECTING EITHER T!NDEX OR TINDlX FOLLOWED BY SIGNED TINTGR • • 
• • UP TO 3 INTERMIXED SINGLES OR PAIRS 

PROCEDURE REL•INDEX•COOE CI>; FOR~AL•VALUE I VARYINGJ 
KOMP 

EMITS COO£ TO RESOLVE RELATIVE INDEXES AND COMPRESSES OP1STACK 

PROCEDURE MOv£SIGN(A,s>; 
1• CALLEO BY MOVEGEN FOR NUMERIC TO NUMERIC MOVES• 
2• SENDING ANO/OR RECllVING IS J OR K SIGN, 
3• SENDING MAY BE A LITERAL• 

PROCEDURE PRfPARE1LITCK1A1S)J 
1 • K 1 rs K•SIGN• 0 IS OTHER, 
2• A 1 IS ASCII1 0 IS £BCD IC• 
31 s 1 IS M!NUS1 0 IS PLUS• 
4• CREATES A LITERAL OF PL.US OR MINUS ANO PUTS 

lNDEX IN L1 

PROCEDURE SCALELITCA1B>J FORMAL CA18) VARYINGJ 
A=OPERANOtSTACK AODR[SS Of I~TEGER OR REAL LIT TOKEN• 
B=OP•STACK ADR OF TWORO OR INTEGER OR REAL LIT TOKEN• 

PROCEDURE REALLY•SCALELITCA1faLGTH1F.SCALE18tSIGNEO>J 
1• A IS INDEX or LIT TOKEN· 

LIT TOKEN 

2• SCALES A LITERAL ACCORDI~G TO F•SCALE• WILL RIGHT TRUNCATE 
OR ZERO FILL SCALE IF NECESSARY• 

3• LEFT TRUNCATES THE LIT ·tf' NECESSARY• 
41 CALLER MUST EITHER SAVE ADS BEFORE CALL OR USE LOI AFTERt 



S• ORIGINAL TOKEN MAY AE ij OR 8 BIT• 
6• FINAL TOKEN FORMAT IS ij BIT• 
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7• IF LIT IS SIGNED ANO SltN IS 8BlT MINUS OR 4BIT @O@ THEN 
SIGN IS PRESERVED ELSE DROPPED• 

PROCEDURE HOMOGENEOUS.LITCA1C) VARYINGJ 
CHECKS A LIT TO SEE IF CO~PRlSED ENTIRELY OF SAME CHARACTER• 

PROCEDURE E1LlT1TO.AtLITCE>J 
TRANSLATES Escoic LITERAL INTO ASCII LITERAL IN NExT AVAIL OpFRANO. 

PROCEUURE oO,£nITc~Ot) VARYIN~J FORMALtVALUE MOI VARyINGJ 
PROCEDURE MOVEtO!GITSJ 

SINCE REPEAT OPERATOR HANDLES UP TO 16 DIGITS AT A TIME 
THIS PROCEDURE WILL HANDLE THOSE DATA ITEMS EXCEEDI~G 16 DIGITS 

ENO MOVE1DIGITSJ 
PROCEDURE RUILO.MASKJ 

Q[T[RMINES THE MASK FOR AN EoTE 
PLACES THt MASK IN THE OPERAND STACK BEGINNING AT AOS 
IF A DATA ITEM USES ALL POSSIBLE EDIT SYMBOLS IT WOULD APPEAR ASI 

•67890043•67952 
THE MASK STRING IS DETERMINEO RY THE ALGORITHMS 
lNMCMINl) CAT ~VDCLOGICALSlZE·scALE•l) CAT INUCDPT> CAT MVOC~CALE-1). 

END BUlL01MAS~i 
t i • t I t e I I • e • I I • I e • I I t t t t t t t • • t • t e I t t e • e t • i t e t t t I t • 6 6 I t • t • t e t t i 6 I • t I t I 

IF DATA ITE~ IS A J OR K SIGN THE tOLLOWING STEPS ARE TAKEN 
11 GET.TRASH IS CALLED • TO RESERVE DEST SPACE FOR A MOVE 
2• MOVEG£N • WILL CHANGE SIGN TO S•SlGN 

MONITOR will DETERMINE IF AN EDIT IS NECESSARY 
If SO IT WILLS 

la CALL GET•TRASH • TO RESERVE OEST SPACE fDR AN EOTE 
2• DETERMINE THE MASK roR THE £DTE 

ENO DO•EDITi 

PROCEDURE MON1TERCMONITEP•OPERAND•IND£X)J 
MONITOR CnDlNG FOR OATA NAMES OR INDEXES 
INPUTS ALLONFILE FROM PROCEDURE SYNTAX CHECK 
OUTPUTS SEGFILE •• OPERATORS USEOt CAT N, COPX110PNQl1ttt10PNON 

EDTE OPN011COPXl1MASK 
EXAMPLES OF MONITOR AT EXECUTION: DATAVALUE = ·xxxxxx ••••• xxxxx 

GOPHER/HOLE (51619) • XXXXtXXX 
TOKEN FROM ALLDNFILEI 

TYPE URS COPX BASIC COP FACTORS PCINFO ONFLG JUST BWZ MtADR MtLGTH 
_(6) C4) C12) (53) (80> C14) ClO) Cl> C1) (24) (6) 

* * * OPERAND 
BEFORE GETtTRASH 

·----------·* I MOI 
* • 
* TWORO * • * 
·------------ t ADS 

* * 
* • 

STACK * * * 
AFTER GET.TRASH 

·---------·--* I MDI • * 
• T~ORO * 
* * 
·------------- I LOI 
* * 
* TwORO * 
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............. * •••••••••••••• I AOS 

* * * * 
* * * * 

MONITOR CODING FOR PARAGRAPHS AND SECTIONS 
lNPUTl ALLDNFILE FROM PROCEDURE SYNTAX CHECK 
OUTPUTS SEGrILE •• OPERATORS USED: CAT N1COPXl10PNOl1••••'0PNON 

INCl COPX 
EXAMPLE OF MONITOR AT EXECUTIONS PARAGIRAFFE cxxxxxx> 

TOKEN FHOM ALLDNFILEs 
TYPE URS LABEL FLAGS SEG # 
(6) (4) (5) (7) 

FOLLOWED AY TNNLITI 
TYPE URS SCALE LENGTH LITERAL 
(6) (4) (8) (8) (30 MAX) 

PROCEDURE SZ•ERR•2CDEST)J FORMAL DEST VARYINGJ 
usEo FOR ACCUMULATING SIZE ERROR INFO BY s£TTING OVERFLOW TOGGLE FOR 
" A 0 0 A T O 8 , 8 1 1 B 2 • • i 6 N 0 N S E S 1 • •• 
sE2 Is TUHNED OUT FOR ADO A TO 8 ••• Aoo A TO BN•l 
SE3 IS TURNED OUT FOR ADD A TO BNt 

PROCEDURE CHECK.REMAJNJ '* ORIGINALLY THE R£MA1NOER WAS "TAKEN DIRECTLY FROM THE DIVlnENn 
FIELD AFT[R THE DIVIDE fOR THE QUOTIENT (CAUSE ~HATS ~HERE THE 
MACHINE LEAVES IT>• HOWEVER, IF THE QUOTIENT IS TO BE ROUNDEn1 THE 
REMAINDER CAN CHANGE SINCE l EXTRA DIGIT OF ACCURACY IS REQUIREn• 
EG s 
DIVIDE 16 INTO 247•2 GIVING PC99V9 = 1514 REMAIN = e8 
DIVIDE 16 INTO 247•2 GIVING PC99V9 ROUNDED = 15145C+1S) REMAIN a 0 
THEREFORE WE NOW 00 2 DIVIDES IF THE QUOTIENT IS TO BE ROUNOEn1 
ALS01 ALA A3500 COBOL I 
"THE REMAINDER Is CARRIED TO THE SAME DEGREE OF ACCUR~CY AS nFFINEO 
IN THE PICTURE OF THE QUOTIENT ANO ALL EXTRA POSITIONS ARE flLLEO 
WITH ZEROS,tt */ 

~ROCEOURE SET•TRASHCA) VARYlNGJ FORMAL A VARVINGJ 
SIR~D BY ARlTH.E~p OUT OF GAS ••• TAKES CARE OF NuTTy COBOL PC or 99PP ' 
PP991t1GETs CORRECT SIZE ANO CREATES 4 BIT S•SIGN TOKEN• 

PROCEDURE ARITH,EXPRESSION VARYINGJ 
RETURNS OP.STACK INDEX OF OPERANu (~HlCH MAY BE A TRASH AREA FOR 
INTERMEDIAT[ ~ESULTS>• ARITH [XPS ARE DELIMITED BY A RESEVED WORD OR 
TROOSTOP• THf BEGINNING OPERAND FOR ARITH1EXP TO LOOK AT IS IN 
lASTtOPERANO•lNDEX CSET BY FlLL10PERAND1STACK)1 

PROCEDURE IOeEMIT.FIX.MVN CLA1LR)J 
LA •OPND STACK PTR TO MSG TLITFIX LITERAL 
LR •OPND STACK PTR TO MSG AREA 

PROCEDURE RUIL0•4BIT•LITCITEM1LlT•TOK)J 
FORMATS A 4BIT TINTGR (UNSIGNED UNLESS PASSED A MINUS FIXED ITEM) IN 

OPERAND STACK1 PUINTEO TO BY PASSED LIT.TOK 
MAXIMUM OF 6 DIGITS • USED PRIMARILY 81 INDEX•NAME HANDLERS 



PROCEDURE IOafIL£1TNFOCREC1NUM1STK~PTR1RW)J 

RW O= READ FILE 
1= WRITE rILE 

REC.NU~= fPB NUMRER 
STK.PTR= PLACE IN STACK FOR INFO•NOT POINTER 

PROCEUURE IUVERBSI 
PHOCEDURES FOR IO STATEMENTS WITH f ILE REFERENCES 
OPEN1CLOSE1R£AD1WRITE1SEEK~SELECT1CONTROL> SORT 
RETURN, KELE ASE 

PROCEDURE IOaAUILD·PRINTJ 
NOTE IOVERRS GLOBAL A IS PTR TO FILE REC 

B IS PTR To TwORD OR TINTGR 
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THAT SPEC!F!ES SPACING VALUE ·PROSYN PROVIDES A oErAULT 
OF 8fFORE 1 LINE • ALSO ALL LITS ARE CONVERTED TO THEIR 
24 RIT BINARY EQUIVALENT IN PROSYN 

PROCEDURE WHAT.IStSPACING 8ITC4)J 
DETERMINE SPACING VALUE FOR COMM TO PRINTER 

PROCEDURE ro.s~r.10; 
GEN conE TO SET FPB FILE IO 
CODE EMITTED 

MVN CO~M.LIT;COMM.~SGtAREA 
CU~MCACCfSS•fP8);COMMeMSGtAREA 
MVA PACK•I01fPB.PACKtIO 
~VA FlL£aNAME1fPR.AREA 
MVN CQMM.Llf,COMMtMSG.AREA 
COMMCACCESS•fPB>,COMM1MSGtAREA 

PROCEDURE GEN•FlLE•LIMlT•RTNESJ 

READ FPS 

WRITE FPB 

TO GENERATf FILE LIMIT SAVE ANO CHECK RINES. 
A "FILE LIMIT" VERA IS OUTPUT FROM DATSYN FOLLOWED BY AN INTEGER 
ARRAY BOUNn ANQ TFILEREC AND ALL FILE LIMITS 
FOR EACH FILE 
Two RTNES ARE EMITTED AS NEEDED· 1 FOR SEQUENTIAL FILES AND 
1 rOR RANDOM • TO CHECK THE FILE LIMITS 
THERE IS A GENERAL FILE LIMIT wURK AREA RESERVED AND 
1 SPECIFIC AREA roR EACH FILE wlTH FILE LIMITS 
WHEN A LIMIT IS TO BE CHECKED THE FILE AREA IS MOVED TO 
THE GENERAL AREA 
INCLUDED lN THE AREA ARE 
11 A 6 DIGIT FPS NUMBER 

USED ON SEQ FILES FOR POSITIONING 
2• A 6 DIGIT FILE LIMIT INDEX INTO AN ARRAY or ALL LIMITS 
3• A 6 DIGIT RECORD COUNT/ACTUAL KEY 
41 A 1 DIGIT OPEN FLAG 

O• NOT OPEN 
FOR EACH FILE A RTNE IS EMITTED TO."CAPTURE" LIMITS AT OPEN 

THE AREA SET ASIDE FOR EACH FILE DEPENDS ON ACCESSt 
RANDOM I 

(6) FIL£ LIMIT INDEX 



(6) RECORD # 
Cl> OPEN BOOLEAN 

SEQUENTIAL I 
(6) FILE I 
(6) f ILE LIMIT INDEX 
(6) RECORD # 

FILE LIMITS STATEMENT CREATED FROM FILES wITH FILE LIMITS 
THE ORD£R OF THE STMT ISi 

(l)VERB 5022 
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C2>TINTGR LEN:31SCL=01FOR=8 • BINARY AMOUNT Or SPACE NEEDED FOR THf. 
ARRAY CA LIMIT IS A FROM OR THRU VALUE>e #Of DIGITS 

(3)N COMBINATIONS or 
Tf ILERF.C OF FILE ANO 
M COMBINATIONS Of 

TWORO/TlNTGR FROM LIMIT 
TWO~O/TINTGR THRU LIMIT 
CTINTGR CONVERTED TO BINARY VALUE•LEN=31FOR=8> 

(4) TOOT 

PROCEDURE CHNG•TO•INDEXEDJ 
TO CHANGE FL.ARRAY FROM A NON SUASCRIPTEO ITEM 

TO AN INnEXED ITEM WITH PROPER FLAGS ANO FACTORS 

PROCEDURE EMIT.RAN1CK.RTNJ 
TO [MIT conE TO CHECK FILE Ll~IJS ON A RANDOM FILE 

CODE GENERATED IS s 
OfLCO> 
ZRO OPEN.FLAG1=1L2 

L1 CPN END·LlST1rRoM CINDEXl1NEQ1~3 
ZRO REC#1EQL1L2 
OFLCl> 

L2 XlT 
L3 CPM L41REC#1LSS1FROMCINDExJ1GTR1THRUCINDEXl>O 

XIT 
L4 INC 121 INDEX 

BUN L1 

PROCEDURE EMIT.SEQ.CKaRTNJ 
TO GENERATf THE CODE FOR CHECKING SEQUENTIAL FILE LIMITS 

SEQUENTIAL rILE LIMIT CHECK ROUTINE CODE 
CPN REC#1FL1ARYCINDEXJ1LEQ +L3 REC# TO THRU LIMIT 
INC FL1AKY.ENTRY1LEN1 INDEX THRU•BUMP TO NEXT FROM 
CPN EN01LIST.LIT1FL•ARY[lNDEXl1NEQ1 +Ll EOL TO FROM 
CAT 21 FILE1MSG1AREA1VER81FPA#1AOVERB ••POSN TO EOt 
MVN ENOtllSl1LIT1 REC# 

COMM 
XlT 

Ll MVN FL1ARRAYCINDEXl1REC# REC# OF ARY TO FILE LIMIT WORK AREA 
CAT 31flLf.1MSG1AREA1VERB1FPBt1AOVERB1REC• OF FL WORK AREA 
INC FL.A~Y.ENTRY.LEN1INOEX 



L2 COMM FlLEtMSGaAREA 
L3 XlT 

PROCEDURE IO.SORTJ 
OUTPUT FROM SORTt 
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MVN OPEN•LlT1 MSG•AREA 
COMM MSG•AHEA 
ALTER OAnoR-ACON 
NTR INPUT•PROCEDURE 
MVN CLOSt•LlT•MSGiAREA 
COMM MSG.AREA 

FIRST 5 INSTRUCTIONS PRESENT ONLY IF 
INPUT PROCEDURE SPECirIED• OPEN ANO 
PRESENT IF PROC INDEPENDENT OVERLAY 
CLOS£ IS FOR SORT FILE 

MVN LIT• K£YtTARLE 
MVN LIT• SORT•INFO•TABLE 
MVN TLITFIX1MSG1AREA 
MVN TLITFlx,~sG.AREA 
COMM MSG.AREA 

MVN OPEN•LlT1MSG1AREA 
COMM MSG1AREA 
ALTER OAOOR1ACON 
NTR OUTPUT PROCEDURE 
MVN CLOS£.LlT•MSGtAREA 
COMM MSG.AREA 

SORT KEY DESC• TO TRASH 
OTHER SORT INFO TO TRASH 
SORT COMM• LIT CTO SORT KEY INFO> 
SORTaKEY oEsc TRASH AnoR1IN ANo OtJT rlLES 

LAST 5 INSTRUCTIONS PRESENT ONLY I~ 
OUTPUT PROCEDURE SPECIFIED 
PRESENT IF PROC INDEPENDENT OVERLAY 

PROCEDURE TrlOROtTINDEXCW,!) VARYINGJ 
USED BY INDEX HANDLER KOMP 

APPkOACH • SUBTRACT 1 FROM w GIVING Tl 
MULTIPLY Tl BY r·s FACTOR GIV!NG T2 
W NOW POINTS TO T21 I IS UNDISTURBED 

PROCEDURE TINOEX1TINDEXCI,Jl VAHYINGJ 
USED BY INDEX HANDLER KOMP 

APPROACH • DIVIDE J BY ITS f ACTOR GIVING Tl 
MULTIPLY Tl BY t•s FACTOR GIVING T2 
I NO~ POINTS TO T21 J IS UNDISTUH8[0 

ALSO LlPTI~IZES CASES WHERE 1•s FACTOR IS A MULTIPLE OF 
J•S f ACTOR1 AVOIDING DIVIDE CODE 

PROCEDURE OECLA~ATIVEHOUSEKEEPINGJ 
oECLARATivEs CAUSES PARITY ANO LABEL USE RTN· ANALYZERS 
TO BE EMITTf.D FOR ANY FILE THAT 
1• DOES NOT HAVE A SPECIFIC USf RTN ASSIGNED 
2• FOR PARITY • ONLY HARDWARE DEVICES THAT RETURN PARITY 
31 FOR LAREL • TAPE ONLY 
THE ANALY7EH DETERMINES DYNAMICALLY HOW THE FILE WAS OPENED 
AND CAUSE5 THE APPROPRIATE USE RTN TO BE EXECUTED 

PROCEDURE EXAMINEJ 
THIS PROCEDURE WILL BE THE ONE CALLED IN THE EXAMINE IF SET 
ON THE DOLLAR CARO· REQ~IRES THE EXA~I~E s·oP IN THE INTERPRETER 

************* TYPES Or EXAMINE 
EXAMINE DATANA~E 

CLITERAL.1) 
(0ATANAME•1) 

TALLYING --CALL> 
CLEAOING) 
CUNTIL rIRST> 

************* 

--[REPLACING BY LITERAL•2l 
OATANAME•2l 



103 

REPLACING CALL> CLITERAL•3) BY CLITERAL•4) 
CLEADING) CDATANAME•3) CDATANAME•4} 
CflqST> 
CUNTIL F'IRST) 

PROCEDURE EXAMINE1BY•COMPAREJ 
THIS PROCfDURE WILL Bf THE ONE CALLED IF THE EXAMINE IS NOT SET 
0 N THE n 0 L l.. AR c ARD. 0 0 Es N 0 T RE Q u IRE THE Ex AM s·-o p IN INT E ·PRETE R 

PROCEDURE SUASCRIPTEn.rIELDJ 
CALCULATES THE BEGINNING AOR IF A SUBSCRIPTED· ITEM IS BEING EXAMINEQ 
MULTIPLYS THE ITEMtS FACTOR TIMES THE VALUE IN THE SUBSCRIPT AT 
EXECUTION TIME• THIS RESULT MINUS THE FACTOR IS THE BEGINNING AOR 

PROCEDURE tlRST10PTlONJ 
HANDLES TH£ EXA'11NE A REPLACING "FIRST" 8 

PROCEDURE LAREL1PROCESSORI 
FUNCTIONS • GENERAL 

11 FIXUP LABEL TABLE FOR THIS OCUR (WHICH IS MAINTAINED BY THf 
GLOBAL COUNTEq • EXPLICIT1LABEL 

2• EMIT TERMINAL.PARAGRAPH•oF•PERFORM•RANGE EXIT CODE IF REQUIRED 
31 IF EXPLICtT•GO•TQ•PARAGRAPrl £MlT GOPAR OR BUN CODE 
4• CALL MONITOR CODE GENERATOR IF REQUIRED 
5. CHAN~E TXPAR/TXSECN TO TXLABEL 

• • • • • • • WHEN CHANGING SEGMENTS 
61 EMIT "fALL•THRU" CODE (RUN 
71 FIXUP PSEUDO•CODE OlCTlONAHY & TSEGLINK 
a. EMIT TSTOP1 WRITf COOEAUFFER ONTO SEGFILE1 EMIT NEW TSEGLINK 

• • • • • • • MISC 
91 EMIT "SYSTEM" EXIT FOR TERMINAL PARAGRAPH OF A USE SECTION 

10, SET FIRST.EXECUTABLE FOR FIRST EXPLICIT LABEL 

EXAMPLES OF REQUIRED coo£ FOR CONTROL•TRANSFf.RRINr, OPERATIONS 
FIXED SECTION Q, * OVERLAY SECTION 50t 
P 1 • * ALT RC I 4' I 6) 

PERF'OH~ 121 
ALTH(IQ,.12) 
PERf"(Kl>OVERLAY) 

GO TO 13. 
ALTRCIQ,13) 
BUNCO\IERLAY) 

P21 GO TO P~. 
·GOPARCP2)t 

P31 GO TO• 
GOPARCP3) P3 INITIALLY 

ef COMMCABENO) POINTS TO +F 
P41 ALTER P3 TO I31 

ALTR(P31 ·+A) 

* ALTRCI61+G) 
* G'OPARCO) 

• I 1 • 
* ALTER 14 TO I 5 • 

* ALTRCI41I6> 
• 
* ALTER 16 TO I 7 • 

* ALTRCI61I8> 
* 12. 

* - --
*' PXIT(Kll 

* 13• 
* - • • 
• 14 I GO TO 161 

* GOPARCI4> 

* I 5 • 
fr -- • 
* 161 GO T01 
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BUNC+A NEXT SEOL SOURCE• G0PARCI6l INITIALLY 
•A ALTRCI0113) * •G COMM(ABENO) POINTS To +G 

BUNCOV£RLAY) * 17• 
GO TO pl, p4, 17 OEPENOING ON X1* LAST SOURCE STATEMENT 
•B GOTOCCOPX1l1+D1Pl1P41+C) * IN THIS SECTION 
•C ALTRCl0117} * • • • 

BUN(O'VEHLAY) * BUN(+E) NEXT SEQL SOURCE 
•D NEXT SEQL SOURCE * 

fOR EXAMPL£S Of REQUIRED CODE SEE LABEL.PROCESSOR 

PROCEDURE GOTOOEP CA>J FORMAL A VARYINGJ 
SPECIAL STACK ENTRY • INTERNAL TU GOTOOEP ONLY • NEEDED Tn f.~IT 

PROCEDURE PERFORMJ 
VALID PERFORM VARYING COMBINATIONS & IMPLIED OPERATIONS 
NOTE • HHEriE INoExING Is usEo, SET.GEN Is CALLEO BY PERFORM 

•VARYING SUBJ FROM OAJ* EQUIV •SET SUBJ TO OBJ 
OBJ SUAJ --· ----
ON LIT 
ON ON 
DN IN 
IN DN 
IN IOI 
IN IN 
IN LIT 

MOVE 
MOVE 
SET.TO 
SET.TO 
tviOVE 
St::T.TO 
SETeTO 

* IN THESE CASES1 IF ANY ArTER CLAUSESJ 
* ALL "FROM"' SUBJ•s MUST BE SAVED INITIALLY 
* IN CONSTANT POOL• 
* NOT REQUIRED FOR LITERAL SUBJ S OR 
* WHERE ONLY SINGLE VARYING CLAUSE1 

•VARYING SUAJ • • • BY OBJ* EQUIV •SET SUBJ UP RY OAJ• 
OHJ SUAJ --· ---· 
ON 
ON 
IN 
IN 

LIT 
ON 
LIT 
ON 

ADDCLIT1QN)J 
ADDCON10NH 
SET.GENCUP.BY1LIT1IN)J 
SET.GENCUP.BY10N~lN); 

ON •DATA NAME 
IN ·I~D£X NAME 
IOI •INDEX DATA ITEM 

PROCEDURE SET.GENJ 
VALID S£T COMBtNATIONS & IMPLIED OPERATIONS 

CTO > 
08J SUBJ --· ---· 
ON IN 
IOI IOI 
IOI IN 
IN LIT 
IN ON 
IN IOI 
IN IN 
IN INN 
'UP/OO~m RY> 

OBJ SURJ 

01vcr1IN10N)J INClCON>J 
t.10VE 
MOVE 
PRE•DECl LITJ PRE•MULT BY rJ 
SU8Cl10N1T)J MULT(f1T1!N)J 
MOVE 
MOVE •(FACTORS EQUAL) 
OIVCrF1INN1T>J MULTCf1T1lN)J 

MVNCNEWLIT1IN)J 



·-· ----
IN 
IN 

LIT 
ON 

PRE•MULT LIT BV FJ INC/DECCNEWLlT1lN)J 
MULTCF1QN,T>J INC/DEC/CT,IN)J 

ON •DATA NAME 
IOI •INDEX DATA ITEM 
IN •INDEX NAl'-AE 
INN •INDEX NAME HAVING DEFFERENT FACTOR 
LIT •INTEGER LITERAL 

PROCEDURE SEND.RECEIVEJ 
A • MESSAGE 
B • FROM/INTO IDENTIFIER 
C • QUEUE NA~E _ 
SEND 10·1 CFROM to•2J TO 10•3/LITERAL 

ON INVALID•REQUEST Sl 
ON (J•FULL 52 

RECEIVE ID•l (INTO ID•2J FROM ID•3/LITERAL 
ON INVALID•REQUEST 51 
ON a•EMPTY S2 
MOVE Io•2 TO ID•1 If fROM 
MOVE COMM•LIT1MSG AREA 
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MOVE Io•3, TR.ASH If NOT IN SEG 0 OR IS LITERAL 
MAKP ID•3/TRASH1MSG AREA 
MAKP IQ•21MSG AREA If NOT IN SEG 0 
COMM 
MOVE IO•l;ID•2 If RECEIVE INTO 
FETCH PRESENT IF CONDITION OPTIONS 
CPN l.tMSG;NEQ1+A 
51 

eA CPN 2•MSG;NEQ1+B 
52 

PRO~EDURE FixuP.CAT•LEN 1 
TO UPDATE THF LENGTH OF THE RECEIVING FIELD ON A CAT 
THE LOCATION GIVEN IS THAT OF N IN THE INST• AND 

THE RECEIVING FIELO HAS AN IN LINE COP 

PROCEDURE ALTERED.LIT FIXEOJ 
TO SET LENGTH or LIT TO PROP[R SlZE1CHANGE TO TNNLIT 
AND RETURN THE LENGTH 
LIT IS IN d BIT FORMAT 

PROCEDURE ALT~REO.WORO FIXEDJ 
TO SET LUGICALllZE , ZERO COPX IF NECESSARY 1 CHANGE REAL TO INTfGR 

ANO RETURN LOGICALSIZE 

PROCEDURE X•QUALlrtES(I) VARYING# 
TO DETERMINE WHETHER AN OPERAND QUALIFIES AS AN OPND OF A CAT 

PROCEDURE IO.AOO.TOtCATJ 
TO CONTINU£ CAT 
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PROCEDURE OPTIMAL.DISP FIXEOJ 
TO DETERMINE WHETHER AN INTERMEDlATE TRASH AREA Rf.Q ON DISPLAY 

PROCEDURE 10.t:HJILD•DISP,COMMJ 
TO BUILD A OISPLAV COMMUNICATE 
A IS A PTH TO THE TOKEN OF THE ITEM TO BE DISPLAYED 

PROCEDURE SEP•ITE~J 
TO DEVELOP£ A ~OVE OF A SINGLE ITEM TO BE DISPLAYED 
INTO THE APROPRIATE TRASH AREA 

PROCEDURE DM1VERBSJ 
GENERATE CODE TO EFrEcT THE MCP COMMUNICATE CORRESPONDING Tn 

A DATA MANAGEMENT VERA• ENTER ON VERB TRESWD• 

PROCEDURE oo.swITCH6J 
INOICAT[S MONITOR DEPENDING SPECIFIED• 
WILL CHECK TO SEE IF SWITCH 6 = ZERO OR IF ITIS GREATER• 

PROCEDURE MONlTOR•INITtALJ 
FOLLOWING PHOCfDURE SETS UP THE WRITE SUBROUTINE Fn~ MONITOR 
CHECKS To SE[ IF MONITOR DEPENDING HAS BEEN SPECIFIED 
SETS UP THE LITERAL THAT IS MOVED TO THE RECORD MSG AREA 
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DATA MANAGEt-4ENT ------ .. --------
THE OM ADDITIONS TO THE COBOL COMPILER WERE COMPLETED IN OCTOBr.R1 
19731 THE DEVELOPMENT WAS IN 4 STAGESt 

11 UNOEPSTANDING WHAT OM IS AND HOW TO USE ITa 
2• OOCU~ENTATION OF THE NECESSARY COMPILER CHANGES• 
3, lMPL[MENTATION1 
4• TESTING• 

THE FOLLOWING IS AN EXPLANATION OF THE FLOW Or DATA MANAGEMfNT 
CONSTRUCTS THROUGH THE COMPILER• THIS IS THE DOCUMENT THAT WAS USfD 
FOR STEP 2• 



oATA•BASE sEcTION oEcLARATIONS 

OATAS£T ........ 
<LEVEL•NUMRER> <DATASET•NAME> DATASET DDL•NUMBER <DDL #> 

CRETRlfVAL/OROERING KEY <KEY•NA~E> DDL•NUMSER <ODL #> 
(<COMPON£NT•NAME•1> C<COMPONENT·~AME•2>l •••>l ••• • 

SUBSET ------<LEVEL•NUMRER> <SUBSET•NAME> SUBSET DDL•NUMBER <DDL #> 
TO <DATASET·~AME> DDL•NUMBER <DDL #> 
CC<COMPUNENT•NAM£•1> C<COMPONENT•NAME•2>l •••>l• 

FORMAT OF TH£ ODL•NUM8ER 

------·--·------·-------
THE <ODL#> CONSISTS or A STRUCTURE NUMBER 
FOLLO~ED BY THE TIVE AND DATE WHEN THE DATASET WAS CREATED• 
THE FURMAT FOR THE DDL•NUMBER IS a 

SSS HHIMMISS M~/DO/YY 

THIS STRING OF CHARACTERS Is ENCODED INTO A 
A 64 BIT PATH OICT!ONARY ENTRY BY MERGE 

01 PATH•DICT.FORMAT 
02 LOCK1RIT 
02 MEDIA.BIT 
02 BEEN•OPENED 
02 £XPL1CllaOPEN 
02 STR.NUMBE~ 
02 0MtTIM£ 

03 OM•HOUR 
03 OM.MIN 
03 OM•SEC 

02 DMtOATE 
03 OM•MONTH 
03 OM10AY 
03 QM.YEAR 

OMSTATUS REGISTER 

------------------

BITC64)1 
AlTCl)1 
BITCl), 
BlT(l), 
aITC1 )1 

AITC12)1 
BIT<17>1 
BITC5)1 
gITC6)1 
BITC6)1 
BITCl6)1 
BlTC4)1 
BITC5h 
BITC7)J 

THE OMSTATUS REGISTER IS 6 DIGITS LONG 
ANO wlLL BE SET BY EACH OM COMMUNICATE• 
A VALUE OF ZERO INnICATES NO EXCEPTION• 

PARSE• ADO "DMSTATUS 0 TO THE RESERVE WORD LISTS• 
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TRANSLATE THE SYNTAX OMSTATUS (<[XCEPTION NAME>) INTO 
(OM~TATUS • <LITERAL>), <EXCEPTION NAME>•s ARE RESERVEn WORDS 
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ONLY IN THIS CONTEXT• EACH·CORRESPONDS TO AN EXCEPTION NUMBER1 
<LITERAL>• 

MERGE• ASSIGN MEMORY IN OSEGO 

EXPLODE• EXPAND REFERENCES TO LOOK LIKE A TwORD 
ANO SET CONDITIONS NAME FLAG SO DMSTATus· WILL ALWAYS RE A 
FULL RFLATION IN PROSY~• THIS ALSO PREVENTS OMSTATUS FROM 
A~ING USED OUTSIDE A CONDITtON• 



PARSE 
····-
11 WHEN DATA•BASE SECTION IS D~CLARED 

• VERIFY THAT IT FOLLOWS THE FILE ~ECTION ANO PRECEEDS 
TH[ wORKINu•STORAGE SECTION 

• OUTPUT A OUMMY iXDN wITH LEVEL=OCLIKE ws·sECTION) 
AND SYMBOL="DATA•RASE" 

• SAVE THIS DR1SECT!ON OCUR AS A GLOBAL 
• OATABASE•S~CTION•tLAGS=l 
• VERIFY THE OATA•BASE SECTION TO CONSIST ONLY OF 

001 os·NAME INVOKE •••" ENTRIES ANO "08 ••• "ENTRIES 

2• WHEN DB IS nECLARED 
• SAVE THE OATARASE NAME 
• OUTPUT THE DATABASE NAME AS A TNNLIT 
• OUTPUT A TXON 

31 WHEN INVOKE IS DECLARED 
• VERIFY DATARASE•SECTION•FLAG=l AND LEVEL=Ol 
• OPEN #OATA•8ASE/OATASET.NAMECLIKE A COPY FROM LIBRARY) 
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WHERE OATA•BASE IS THE FIRST 9 CHARACTERS OF THE DATABASE•NAME 
• SCAN PAST THE 01 DATASET•NAME OF THE SOURCE IMAGE 

AND SUBSTITUTE THE INVOKING DATASET-NAME 
• MARK THE SCANNED SOURCE IMAGES wlTH "*" 

4• WHEN DATASET IS DECLARED 
• VERIFY OATABAS£,SECTION•FLAG=l 
• PARSE THE DOL .. NUM8ER 
• ASSIGN AN OcuR TO EACH KEV·NAME WHERE 

LEVELt=lf ORDERING THfN 51 ELSE ~2 
• MARK COMPONENT•NAMES AS TWORO wlTH "oATA•BASE" AS A T~UAL 

St WHEN SUBSET IS OECLAREO 
• VERIFY OAlAHASEtSECTIONtfLAG=1 
• PARSE THE DDL•NUMRER 
• LEVELt=53 
• OELETE THE TARGET DATASET-NAME 
• PARSE THE TARGET DOL•NUMBER 
• OUTPUT THE TA~GET COMPONENT•NAME AS TWORD wlTH 

"OATA•BASE" AS A TQUAL 

61 WHEN ENO nf DATA.BASE SECTION IS tOUNO 
DATABASE•SECTIONerLAGt=O 

7, WHEN FINO/MDDlfY IS SPECIFIED 
OUTPUT THE COMPONENT•NAMES Of THE SELECTION 
EXPRESSION wITH "DATA•BASE" AS TQUAL 



DICTIONARY PROCESSING 

---------------------
11 NO CHANGE 

QUALIFICATION RESOLUTION 

----·-··-·--------------
1• ITEMS WITH LEVEL OF 51, 521 OR 53 HAVE 

SCOPE ONLY OF THE~SELVES 

21 THE D81SECTION OCUR INCLUDES ALL 
DATABASE lTfMS IN ITS SCOPE 

31 INHIBIT ERHOR Rf PORTING fOR A TWORD 
WITH THE OS.SECTION OCUR AS ITS QUALIFIER 

• IF UNlOENTlfIEO NAME THEN OCURt=O 
• IF lNSUff lCIENT QUALIFICATION THEN 

QCURa=LAST Of THE DUPLICATES 
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MERGE ---·-
NOTES I 

• NO CONDITION NAMES WILL BE CONTAINED IN A DATASET DESCRIPTION 
THEREFORE THE BUILDING OF THE 
CONDITlON•NAME TABLE DOES NOT CONFLICT 
W I TH THE RU I L D HJ G 0 F THE PAT H I N f 0 T A 8 LE 

OATA~BASE SECTION PROCESSING 

··--------------------------
11 FOR EACH Ol DATASET•NAME INVOKE1NOl=8UMP INVOKE.COUNT 

2t BASED ON THE STRUCTURE.NUMBER Of THE OOL•NUMBER 
ASSIGN A LJNIQUE PATHtNO AND BUILD A CORRESPONDING 
PATH•DICTIGNARY•ENTRY IN THE PATH10ICTlONARY BLOCK 
ON THE SEGf ILE WHICH CONTAINS THE UNIQUE ooL-NUMBER 
(START THE PATH•NO AT 1) 

3• BUILD A TABLE RELATING THE DATASET OCUR TO ITS 
KEY•NAMES ANO THEIR COMPONENT•NAMES 
ANO CONTAINING THE INVOKE1NO AND PATH1NO AND THE TARGET PATH•NO 
NOTEr IF THf TARGET DATASET OF A SUBSET IS NOT INVOKED 

THEN IGNORE THAT PATH AND ITS COMPONENTS WHEN BUILDING THE TABLE 
E•G ITS COMPONENT OCUR=O 

4• DROP ALL ATTRIBUTESCE•G• ooL-NUMBER> 
COMPONENT•NAMES1 ETC1) WHEN PARSING 
PATH DECLARATIONS 

5• FOR EACH 081 SAVE DATA BASE NAME CTNNLIT> IN A TABLE 
WITH ITS OCUR• DROP TNNLIT• 

EXAMPLE 1 

---------
02 STUDENTS DATASET ODL•NUMBER 38 

ORDERING KEV STUDNAMES OOL•NUMHER 71 
CLASTNAME1 FIRSTNAME)• 

ALL 

---TXDN 
DATASET 
OOL•NUMBER 
TINTGR(38) 
TXDN 

ON ... 
TXDN(STUOENTS1LEvEL=02) 

AON FILE . ...... .. 
TXDNCSTUDENTS>LEVEL•02) 
DATASET 



OOL•NUMBER 
TINTGRC7l) 
c 
TWORD 
hHJRO 
) 

• 
EXA~PLE 2 

---------

TWORDCLASTNAtw'E) 
TWORDCFIRSTNAME) 

02 COURSE SUBSFT DDL•NUMBER 8 
TO UNIV*COUPSES ODL•NUMBER 1~ 

CDEPARTME~T, LEVEL)• 

ALL ·-· 
TXON 
OOL•NUMBER 
TINTGRC8) 
TO 
ooL·NUMBER 
TINTGRC14> 
( 

hWRD 
TWORO 
) 

• 

ON --
TXONCCOURSE1LEVEL=53) 

TWORDCDEPART~ENT) 
TwORDCLEVEL> 

PROCEDURE OlvlSION PROCESSING 

-----------------------------
GENERAL -------

ADNF'ILE 

-------

11 PARSE THE OM1VERBS WITH PARTICULAR ATTENTION TO 
THE RELATIONSHIP OF DATASET•NAMES AND THEIR PATHS 

21 OUTPUT THE INVOKE•NO AND PATHtNO AS 
TINTGR TOKENS FOLLOWING REFERENCES 
TO PATH NAMES 
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31 THE CT1AOVERB BITS FOR THE OM1V~RBS ARE ARRANGED AS FOLLOWSI 

BIT MEANING --· -------
1 DISTINGUISHES INSERT FROM STORE OR REMOVE FROM DELETE• 
2 RECREATE 



3 DMSTATUS rORMAT 
OatHNARV 
lsDECitw\AL 4 BIT 

4 "ON ExCEPTIONh SPECIFIED 
5 UPDATE 
6 MODIFY 
7•11 SELECTION EXPRESSION TYPE 

OtNfXT 
1 tPRlOR 
2tf'IRST 
3tLAST 
4aNEXT AND "AT" CLAUSE 
St CURRENT 
6 I " A T ,. C L AU S E 

12 PATH TYPE 
OtKEY' 
1iOATASET 

NOTE& NO SYNTAX CHECKING WILL BE DONE 
BY MERGE roR THE EXCEPTION CLAUSE· 
lF THE CLAUSE IS SPECIFIED IT WILL BE 
OUTPUT AS IS 
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OPEN ·--· 

1 • 

2. 

OPEN UPDATE <DATABASE-NAME> 
CON EXCEPTION <STATEMENT> [ELSE <STATEMENT>]] 

cT.vERB=6 
CT10BJECT=NOT USED 
CT1ADVERH= 

BIT 3 = DMSTATUS FOR~AT 
OtBINARY 
1 &DECIMAL 4 BIT 

BIT 4 ="ON EXCEPTION" 
BIT 5 =0 UPDATE 0 

CT•l=BIT LENGTH OF DM•STATUS REGISTER 
CTe2=8ASE RELATIVE ADDRESS OF DM•STATUS REGISTER 
CT•3=BASf RELATIVE ADDRESS OF DATA BASE NAME 
CT14=LENGTH OF DATA BASE NAME IN BITS 

MERGE OUTPUT 

------·----· 
TRESWO OP£Ne0~ 

TNNLIT DATABASE NAME 
TRESWD UPOATE 

<EXCEPTION CLAUSE> 

VERIFY THAT IT IS A DATABASE.NAME 

CHANGE 0 p e: .~ TO OMtOPEN BEFORE OUTPUTCNf.W VERB) 

31 LOOK UP DATABASE NAME IN TABLE BY OCUR1 OUTPUT THE NAME 
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CLOSE 
····-

CLOSE <DATABASE•NAME> _ 
CON EXCEPTION <STATEMENT> CELSE <STATEMENT>ll 

CTaVERA=7 
CTtOBJECT=NOT USED 
CT.ADVERR= 

BIT 3 =OMSTATUS fORMAT 
OtBINARY 
1tDEClMAL 4 BIT 

BIT 4 •"ON EXCEPTION" 
CT1l=BIT LENGTH OF DM•STATUS REGISTER 
CT•2=BASE RELATIVE ADDRESS O~ OM•STATUS REGISTER 
cT.3=BASE RELATivE ADDRESS OF DATA BASE NAME 
CT14=LENGTH OF DATA BASE NAME IN BITS 

MERGE OUTPUT 

-----------· 
lRESWD CLOSE10~ 
TNNLIT DATA BASE NAME 

<EXCEPTION CLAUSE> 

l• VERifY THAT IT IS A OATABASE•NAME 

2• CHANGE CLOSE TO DM1CLOSE BEFORE UUTPUTCNEW VERB) 

31 LOOK UP DATA BASE NAME IN TABLE BY OCUR' OUTPUT THE NAME 
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CREATE/RECREATE 
·-·-····--·-·-· 

1 • 

2. 

CREATE/RECREATE <DATASET•NAME> 
CON EXCEPTION <STATEMENT> CELSE <STATEMENT>ll 

CT1VERB=l8 
CT10BJECT=INVOKE•N01 PATH•NO 
CT1ADVEHA= 

BIT 3 =DMSTATUS FORMAT 
O&BINARY 
ltOEClMAL 4 BIT 

BIT 4 • 0 0N EXCEPTION" 
BIT 8 :sttRECREATE 0 

CT1l=BIT LENGTH Of D~·STATUS REGISTER 
CT12=BAS£ RELATIVE ADDRESS OF OM•STATUS REGISTER 
CT•3=8IT LENGTH OF THE DATASET RECORD WORK AREA 
cT,4=BASE RELATIVE ADDRESS OF THE DATASET RECORD WORK AREA 

MERGE OUTPUT ............... 
TRESWD CREATE/RECREATE 
Tl NT GR INVOKE.NUM Of DATASET•NAME 
TINTGR PATH1NUM OF DATASET-NAME 
TWO RD OATl\SET•NAME 

<EXCEPTION CLAUSE> 

VERIFY THE OATASET•NAME 

OUTPUT THE OATASET•NAME AND PATH INFO 
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STORE 
••••• 

1 • 

2. 

STORE <OATASET•NAME> . 
CON EXCEPTION <STATEMENT> CELSE <STATEMENT>]] 

CTaVER8=16 
CTtOBJECT=INVOKE1NO; PATH•NO 
CTtADVERA= 

BIT 3 =DMSTATUS fORMAT 
OIBINARY 
llOECIMAL 4 AIT 

BIT 4 attQN EXCEPTION° 
cT.l:slT LENGTH nr DM·STATUS REGISTER 
CT12=BAS£ RELATIVE AOORESS OF DM•STATUS REGISTER 
CT13=BIT LENGTH OF THE DATASET RECORD WORK AREA 
CT14=RASE RELATIVE ADDRESS Of TH£ DATASET RECORD WORK AREA 

MERGE OUTPUT 

---------··· 
TRESWD STORE 
TINTGR INVOKE1NU~ OF DATASET•NAME 
TINTGR PATH•NU~ OF DATASET-NAME 
HWRD DATASET-NAME 

<EXCEPTION CLAUSE> 

VERIFY THE OATASET•NAME 

OUTPUT THE OATASET•NAME ANO PATH INF'O 
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DELETE 
·····-

1a 

2• 

DELETE <OATASET•NAME> 
CON EXCEPTION <STATEMENT> CELSE <STATEMENT>ll 

CT1VER8=17 
CT10BJECT=lNVOKE1N01 PATH1NO 
CT1AOVERH:s 

BIT 3 =OMSTATUS FORMAT 
OaBlNARY 
ltOECIMAL 4 RIT 

BIT 4 =••QN EXCEPTION" 
CT1lcsIT LENGT~ OF DM•STATUS REGISTER 
CT12=8ASf RELATIVE ADDRESS OF DM•STATUS REGISTER 
CT13=BIT LENGTH Of THE DATASET RtCORD wOR~ AREA 
CT•4~BASE RELATIVE ADDRESS OF THE DATASET RECORD WORK AREA 

MERGE OUTPUT 
····-···----
TRESWD DELETE 
TINT GR lNVOKE1"JUM OF 0.ATASET•NAME 
TINTGR PATH1NU~ OF DATASET-NAME 
TWORD OATAS£T 111 NAME 

<EXCEPTION CLAUSE> 

VERIFY THE DATASET•NAME 

OUTPUT THE OATASET•NAME AND PATH INFO 

119 



F'REE 
•••• 

1 • 

2. 

FHEE <OATASET·~AME> 
CON EXCEPTION <STATEMENT> tELSE <STATEMENT>ll 

CT•VER8=21 
CT10BJECT=INVOKE.N01 PATHtNO 
CT1AOVERR= 

BIT 3 =oMSTATUS FORMAT 
Os BINARY 
ltDECIMAL 4 AIT 

BIT 4 :ttQN EXCEPTION" 
cT.l:sIT LENGTH or OM•STATus REGISTER 
CT•2=BASE RELATIVE ADDRESS OF OM•STATUS REGISTER 

MERGE OUTPUT 

·-----------
TRESWO FREE 
TINT GR lNVOKEtNUM OF OATASET•NAME 
TlNTGR P A T H • tlf U M 0 f' D A 1' A S E 1' ..e N A M E 
TWORO OATASET•NAME 

<EXCEPTION CLAUSE> 

VERIFY THE OATASET•NAME 

.OUT PUT THE oATAsET•NAME AND PATH INF'O 
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INSERT/REMOVE 

-------------
INSERT <OATASET•NAME> INTO <SUBSET•NAME> 

CON EXCEPTION <STATEMENT> CELSE <sTATEMENT>Jl 

REMOVE CURRENT FROM <SUASET•NAME> 
CON EXCEPTION <STATEMENT> CELSE <STATEMENT>ll 

CT1VER8=16 FOR 1NSERT1 17 FOR REMOVE 
CT108JECT=INVOKE1N01 PATH.NO OF SUBSET•NAME 
CT•ADVEHR= 

BIT 1 =ON 
BIT 3 =OMSTATUS FORMAT 

Os BINARY 
1aOEClMAL 4 AIT 

BIT 4 =0 0N EXCEPTION" 
cT,l29IT LENGTH OF OM•STATUS REGISTER 
CT12=BASE RELATIVE ADDRESS UF QM•STATUS REGISTER 
CT•3=INVOKEtN01 PATH•NO OF DATASET•NAME 

MERGE OUTPUT 

··-··-------TRESWD 
TINTGR 
TINT GR 
TWO RO 
TINTGR 
TINTGR 
TWORD 

INSERT/REMOVE 
lNVOKE•NUM OF DATASET•NAME 
PATH•NUM OF OATASET•NAME 
OATASEi•NAME OR TRESwO CURRENT 
INVOKE1NUM OF SU8SET•NAM£ 
PATH•NUM OF SUBSET•NAME 
SUC3SET•NAME 
<f.XCEPTlON CLAUS£> 

11 VERIFY THE OATASET•NAME TO BE A 
PROPER TARGET DATASET OF THE SUBSET.NAME 
AND OUTPUT IT WITH ITS PATH INFO 

21 OUTPUT THE TARGET DATASET-NAME AND ITS PATH INFO 

31 CT1VERBS ARE LIKE THOSE FOR STORE AND DELETE• 
THEY ARE DlSTINGUISHED BY BIT 1 OF er.VERB• 

4• FOR REMOVE1 INVOKE NUM ANO PATH NUM OF DATASET •RE ZEROt 
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12::» 

FINO/MODIF"Y 

·---·-·---· 
CURRENT PATH FORMAT 
·······--·····-----

FIND/MOUIFY [<OATASET~NAME> VlAl 
<DATASET•NAME>/<SUBSET·~AME>/<OROER•NAME>/<RETRIEVAL•NAME> 

CON EXCEPTION <STATEMENT> CELSE <STATEMENT>]] 

ORDERED ACCESS FORMAT 

·----··--------------
FINO/MODIFY (<OATASET•NAME> VIA] 

NEXT/PRIOR/FIRST/LAST 
<DATASET•NAME>l<SU8SET•NAME>/<0ROER•NAME> 
[ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>)] 

RANDOM ACCESS tORMAT 

--------------------
F"INO/MOOIFY (OATASET•NA~E VIAl 

[NEXT] <SUBSET•NAME>/<OROER•NAME>/<RETRIEVAL•NAME> 
AT <COMPONENT•NAME•l> = <DATA•NAME-1>/<LITERAL•l> 
CANO <CO~PONENT•NA~E·2> = <DATANAME•2>/<LITERAL•2>l••• 
[ON EXCEPTION <STATEMENT> CELSE <STATEMENT>J] 

NOTE& THE "<DATASET•NA~E> VIA" CLAUSE IS MANDATORY 
WHEN THE PATH IS A <SUBSET•NA~E> 

CT•VERB=15 
cT,oaJECT=INVOKE.No, PATH.NO OF THE pATH•NAME 
CT1ADVF.RA= 

BIT 3 =oMSTATUS FORMAT 
OIAINARY 
llOEClMAL 4 BIT 

BIT 4 ="ON EXCEPTION" 
BIT 6 ="MODIFY" 
BIT 7•11=TYPE OF SELECTION EXPRESSION 

OtNEXT 
11PRIOR 
2tFIRST 
31LAST 
41NEXT ANO "AT" CLAUSE 
SI CURRENT 
61 .. AT" CLAUSE 

BIT 12 =TYPE or PATH 
OIKEY 
1IOATASET 

CT1l•BIT LENGTH or OM-STATUS REGISTER 
CTa2=BASE RELATIVE ADDRESS OF DM•STATUS REGISTER 
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CT13=BIT LENGTH OF THE DATASET RECORD wORKAREA 
CTa4=8ASE RELATIVE ADDRESS or THE DATASET RECORD WORK AREA 
CT15=8ASf RELATIVE ADDRESS OF SEARCH KEYCCAT Or COMPONENT NAMES) 
CT16=lNVOKf.1N01 PATHaNO OF DATASET•NAME, 

MERGE OUTPUT 

···------·-· 
TRESWD 
TlNTGR 
TINT GR 
TWORD 
TINT GR 
TINTGR 
TWORO 

CTRESwD 

f INO/MOOIF"Y 
lNVOKEaNUM OF OATASET•NAME 
PATHtNUM OF DATASET•NAME 
OATASET•NAME 
lNVOKEt~UM Of THE PATH 
PATH1NUM OF THE PATH 
PATH NA~E 

NEXT/FIRST/PRIOR/LASTJ 
<StLECTION EXPRESSION> 
<EXCEPTION CLAUSE> 

WHERE <SELECTION EXPRESSION> ISi 
TWO RO COMPONENT•NAME 
TRESWO tt:tt 

TWORD/LITERAL 
• 
• 
• 

11 VERIFY THE PATH NA~E TO BE A PROPER PATH 
TO THE OATASET•NAME ANO OUTPUT TH£ PATH INFO 

2a OUTPUT THE TARGET DATASET•NAME AND ITS PATH INFO 
(SUPPLY THL PARENT OCUR AS A TwOHD TOKEN 
IF THE OATASET•NAME IS OMITTED> 

3• VERlrY THE COMPONENT•NAME LIST TO BE IN THE PROPER ORDER WITH NO 
NAMES MISSING FROM THE LIST 

4a THE TYPE OF THE PATH NAME IS DATASET IF BIT 7 Or THE ONFLAGS 
IS ON IN THE PATHNAME• THIS BIT IS USED AS THE FILLER FLAG IN 
THE DATA nlvISION. 
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OAT SYN ------
, 

1. WHEN DATASET Is DECLARED ALLOCATE A SEPARATE WORK AREA rOR IT 

2• WHEN AN ENTRY WITH LEVEL=511 52' OR 53 IS DECLARE01 
TR£AT IT LIKE AN 88 

3, VERIFY THf LJNIQUENESS OF THE 01 OATASET•NAMES WITHIN A DB 
ANO DATA RASE ~AMES 

EXPLODE 
···-··· 
11 CHANGE TWORO TO TINDEX FOR ITEMS wITH 

LEVEL=Sl THRU 53COONE IN PROCEDURE RESOLVE•FACTORS) 
IN ORDER TO RESTRICT THE usE or PATH NAMES To 
THE OM1VcRBS 

PROSYN PROCESSING 
-·-·············· 
11 PARSE THE "ON EXCEPTION •••" CLAUSE Of THE OM.VERBS 

CODE GEN 
--····· 
1t GENERATE COMMUNICATES CORRESPONDING TO OM VERBS 



rtxup PROCESSING 

----------------
PPB 

-----------------···-· 

PATH1DICTtRLOCKCPDAl 

--------------------- 1------·-------------1 0 NOT USEO <••••••••••• tPATH,QICT18LOCK1PTR I 

1-------------------1 1 IDDLtNUMAERC64 BITS>I 

1-------------------1 2 <•••PATH1NO 
1•••••••••••••••••••1 

la THE COMPILER ASSIGNS A PATH NUMBER TO EACH UNIQUE 
PATH NAME DECLARED IN THE OATA•AASE SECTION 
CE•G• OATASET•NAME' SUBSET•NAME, 
ORDER•NAME1 RETRIEVAL•NAME) 

2• THE pATH olcTIONARY BLOCKCPDB) CONTAINS A 
PATH DICTIONARY ENTRY (POE) tOR EACH PATH NAME• 
THE PDE CONTAINS THE 64 BIT DDL•NUMBER 
ASSOCIATEO wITH THAT PATH NAME• 

31 THE PATHtNO AND INVOKEtNO ARE USED TO IDENTIFY 
THE DESIRFD PATH TO A DATASET RECORD• THE PATH•NO 
IS USED AS AN INDEX INTO THE PATH•DICTIONARY 
TO GET THE OOL•NUM8ER• THE INVOKE•NO 
IS USED TO IDENTIFY THE INFORMATION ABOUT 
A DATASET RFCORn WHERE THAT DATASET 
HAS BEEN INVOKED MORE THAN ONCE• 
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SAMPLE OATA•BASE SECTION 

------------·-·······--· 

OATA•BASE sEcTION1 
OB UNIVERSITIESt 
01 STUDENT INVOKE UNIV•PERSONNELe 

•01 uN1v·PEHSnNNEL DATASET ooLvNUMBER sa 
* ORDERING KEY PERSNAMES DOL•NUM8ER 73 
* ClASTNAME1fIRSTNAME) 
* RETRIEVAL ~Ey PERSMAJORS ODL•NUMSER e2 
* (MAJOR) 
• RETRIEVAL KEY PERSAGES DDL•NUMBER 2 
• CAGE>. 
* 02 NAME• 
* 03 LASTNAME Pc X(15)a 
• 03 INITIAL PC X1 
* 03 FIRSTNAME PC XC10)1 
* 02 SEX PC 9 CMP. 
• 02 AGE PC 99 CMP 1 

* 02 CORSE•NOS OCCURS 41 
* 03 DEPT PC XX• 
* 03 NM8R PC 999 CMP• 
* 02 COURSE SUBSET DDL•NUMBER 8 
* TO UNIV•COURSES DDL•NUMBER 14 
* CDEPARTMENT1LEVEL)• 
* 02 MAJOR PC X(4)t 
* 02 SALARY PC 9(5)V99 CMP1 
* 02 ADVISOR SUBSET DOL•NU~BER 16 
* TO UNIV•PERSONNEL DOL•NUMBER 88• 

01 FACULTY INVOKE UNIV•PERSONNEL• 
*01 UNIV-PERSONNEL DATASET ooL-NUMBER 88 
* ORDERING KEY PERSNAMES DDL•NUMBER 73 
* CLASTNAME1F!RSTNAME) 
* RETRIEVAL KEY PERSMAJORS OOL•NUMBER 82 
* (MAJOR) 
* RETRIEVAL KEY PERSAGES OOL•Nu~BER 2 
* CAGE>-
* 02 NAME1 
* 03 LASTNAME PC XClO)e 
* 03 INITIAL PC Xt 
* 03 FIRSTNAME PC XClOl• 
* 02 SEX PC 9 CMPt 
* 02 AGE PC 99 CMP1 
* 02 CORSE•NOS OCCURS 41 
* 03 DEPT PC xx. 
* 03 NMBR·PC 999 CMP• 
* 02 COURSf. SUBSET OOL•NUM8ER 8 
* TO UNIV•COURSES DOL•NUMBER 1~ 
* COEPARTMENT1LEVEL>• 
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OCUR INV# PATH# TGT• CN CN --·- ---- ----- ---· .. .. 
01 
02 

03 01 
04 01 

05 01 

06 01 

07 
08 
09 
10 
1 1 
12 
13 
14 
15 
16 01 

17 
18 
19 01 

20 02 
21 02 

22 02 

23 02 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 02 

01 
02 

03 

04 

05 

07 

01 
02 

03 

04 

05 

01 
01 25 27 

01 34 

01 29 

06 41 '42 

01 

01 
01 25 27 

01 29 

06 41 4 



* 02 MAJOR PC X(4)• 
• 02 SALARY PC 9(5)V99 CMPt 
* 02 ADVISOR SUBSET OOL•NUMBER 16 
* TO UNiv•PERSONNEL DOL•NUMAER 88• 

01 U•COURSES INVOKE UNIV•COURSES. 
•01 UNiv•couRsES DATASET DDL·NUMAER 14 
* ORDERING KEY DEPTLEVELS OOL•NUMBER 32 
* COEPARTMENT1LEVEL) 
* RETRIEVAL KEY CLASS•SZ OOL•NUMBER 34 
* CCLASs·sIZE) 
* RETRIEVAL KEY DEPTS DDL•NUMBER 12 
• COEPART~tNT>• 
* 02 DEPARTMENT PC XX. 
* 02 LEVEL PC 999 CMPt 
* 02 PROFESSOR SUBSET DDL•NUMBER 33 
* TO UNlv•PERSONNEL ODL•NUMBER 88. 
* 02 BOOKS DATASET OOL•NUMBER 7• 
* 03 Till~ PC XC60)• 
* 03 AUTHOR PC X(30>• 
* 02 DAVs•of•WEEK PC xxx. 
* 02 BUILDING PC 999 CMP1 
* 02 ROOM PC XX• 
* 02 CLASS•SIZE PC 99 CMP• 
* 02 STUDENTS DATASET DDL•NUMBER 38 
* ORDERING KEY STUDNAMES DDL•NUMBER 71 
* CLAST·NAME1rIRsT-NAME>• 
* 03 LAST•NA~E PC XC15)1 
• 03 tlRST•NAME PC XC10)t 

PATH DICTIONARY TABLE 

-----··---------·----
PATHtNO STRUCTURE1NO 

--·-·••" --------·--· 
0 NOT USED 
1 88 
2 7 3 
3 82 
4 02 
5 08 
6 14 
7 16 
8 32 
9 34 

10 12 
11 3 3 
12 07 
13 38 
14 71 

GENERAL COMMENTS ·····------------

34 
35 
36 

37 
38 

39 

40 

41 
42 
43 

44 
45 
46• 
47 
48 
49 
50 
51 
52 

53 
54 

02 

03 
03 

03 

03 

03 

03 

03 
03 

07 

06" 
08 

09 

10 

1 1 

12 

13 
14 
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01 

06 
06 41 4 2 

06 50 

06 41 

01 

12 

13 
13 53 5 

l• THE SOUHCE I~AGES WITH AN "*" ARE PROVIDED BY THE DASOL COMPILER 



AS A LIBRARY FILE TO THE COBOL CPMPILER 

2• THE INVOKED NA~E IS THE NAME OF THAT FILE AND 
IS NOT A PHOPER DATANAME OF THE DATSET 
<E•G• ••iuNlvERSIT"/••uNIV·PERSO") 
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• THE NAME "STuoENTtt REPLACES THE WORD "UNlV•PERSONNELtt AT OCUR:3 
• THE NAME "UNIV•PERSONNEL" IS DELETED \'lHEN IT APPEARS AS THE 

TARGET DATASET-NAME OF ADVISOR AT occuR~l9 AND OCUR=36 

le "OATA·BASf" SECTION APPEARS To AE A FILE NAMECOCUR=1> 
WHOSE SCOPE INCLUDES ALL DATA.AASE DATANAMESCSCOPE=54) 

41 COMPONENT NAMES APPEAR TO BE QUALIFIED BY 
"OATA 0 BASE" ANO MUST NOT BE QUALIFIED WHEN REFERENCED 

• THIS SPECIAL NAMING CONVENTION ALLOWS UNio£NTIFIEo 
CQMPONENT•NAMES IN THE CASE wHERE THE TARGET DATASET•NAME 
O~ A SUBSET IS NOT INVOKED 

• WHEN DUPLICATE COMPONENT NAMES EXIST THEN THE OCUR nr 
LAST OF THE OUPLIC~TES WILL SE RETURNED 
CE•G• LASTNAME APPEARS AT OCUR=8 AND OCUR=2S) 

• DOL WILL GUARANTEE THE UNIQUENESS OF COMPONENT•NAMES 
IN THE DATABASE 

St THE INVOKE NUMBER STARTS AT 1 ANO IS BUMPED fOR 
EACH INVOKE SPECIFIED 

6e THE PATH1NO IS ASSIGNED BY SEQUENTIALLY 
SEARCHING THE PATH,QICTIONARY,TABLE FOR A 
MATCHING STRUCTURE NUMBER• If A MATCH IS NOT 
FOUND THEN THE NEW STRUCTURE NU~BER IS ADDED TO 
THE END Of THE TAALE• THE INDEX INTO THE TABLE 
ts THE PATH•NO• NOTE THAT THE ooL-NUMBER IN THE EXAMPLE CONTAINS 
ONLY THE STRUCTURE NUMBERCTHE TIME AND DATE PART 
HAS BEEN OMITEQ FOR CLARITY> 

PATH TABLE AND ALGORITHM FOR ITS CO~STRUCTION 

---·----------------------------------------· 
DECLARE 
1 PATHtTABLE REMAPS 

2 PATH10CUR 
2 LAST.ENTRYtLlNK 
2 PATH1TYPE 
2 INVOKE.NUM 
2 PATH•NUM 
2 TARGET.PATH.NU~ 

AASE.1 
BITC1~)1 
BITC24)1 
BITC3)1 
BITC8)1 
BITC8)1 

2 COMPtOCU~(MAXeCOMP) 
1 TARGET1STACK C16), 

BlTC8)1 
8ITC12ll 

2 TS• LEVEL 
2 TS.PATH 

•f"INO A PATHNAME 

BITC6)1 
81TC8)J 

TXDN FOLLOWED BY "DATASET« OR TXDN WITH LEVEL NUMBER s1•53, 
STOP ON "WORKING•STORAGE SECTION" UR ttpRQCEOURE DIVISION"• 



•FILL IN PATH10CUR 

•rtLL IN PATH1TYPE 
DETERMINE TYPE FROM LEVEL NUMBER 

LEVEL TYPE ----- --~-
01 0 DATASET•NAME 
02·~9 1 OATASET•NAMECNESTEO) 
51 2 OROER•NAME 
52 3 RETRIEVAL•NAME 
53 4 SUBSET•NAME 

•tr LEVEL = 01 THEN CURRENT INVOKE NUMBER GETS BUMPED• 

•FILL IN INVOKEtNUM 

•FILL IN PATH•NUM 
DETERMINE FROM LOOKING UP OOL# IN PATH DICTIONARYj IF NOT 
FOUN01 AOD NtW ENTRY• 

•AOJUST TARGET STACK 
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POP STACK UNTIL LEVEL ON TOP IS LESS THAN CURRENT LEVEL COR 
STACK EMPTY>• IF CURRENT LEVEL < 50 <DATASET> THEN PUSH NEW ENTRY• 

•FILL lN TRGT•PATHtNUM 
IF TARGET DOL# IS EXPLICIT• FIND FROM PATH OICTIONARY1 ADDING A 
NEW ENTRY If NECESSARY• IF TARGET IS IMPLICIT THEN USE PATH 
ON TOP Or TARGET STACK• 

• FILL IN AN DCUR fOR EACH COMPONENT•NAME WHICH 
rOLLOWS IN THE PARENTHESIZED LIST• AOO AN EXTRA 
OCUR or ZERO , TERMINATING THE LIST• 
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