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DESIGN FEATURES. '

SOURCE LANGUAGE SELECTIONS

Hvp e e - o

IN THE EARLY DESIGN STAGES OF THE CcOBOL COMPILERs CONSIDERATION WAS
GIVEN TO IMPLEMENTING PROPER SUBSETS OF THE COBOL SOURCE LANGUAGE
AS SPECIFIED IN THE USA STANDARD COBOL MANUALe IT WAS FOUND THAT
IMPLEMENTATION OF A SUBSET MAD THE FOLLOWING DISADVANTAGES!

¢ THE  SUBSETS SPECIFIED WERE VERY LIMITED WITH  MANY
RESTRICTORS, EGI NUMBER OF UNIQUE DATA=NAMES» NO NESTED
REDFFINESs ETC,

2¢ THE LANGUAGE ELEMENTS SEEMED TO BE ARBITARILY SELECTED ON
CTMHE  BASIS OF REDUNDANCY RATHER THAN DIFFICULTY  nFf
IMPLEMENTATION. | o

3»  THE SUBSETS SPECIFIED WERE DIFFICULT TD USEs EsGe THE USER
HAD TO REMEMBER IF HE COULD SAY "ZERO™ OR "ZERDES™s

s AUTHOUGH UPWARD COMPATARILITY TO B3500 cOBOL COULD RE
ASSURED» COMPATABILITY IN THE OTHER DIRECTION WAS NOT SO
SAFE , S T ‘

S THE COST OF DEVELOPMENT, MAINTAINENCEs AND CHECK OUT OF A
MULTIPLICITY OF COMPILERS SEEMED UNREASONABLE.

IT WAS ‘THEREFORE DECIDED THAT THE HIGH LEVEL OF EACH LANGUAGE MODULE
WOULD 'BE -IMPLEMENTED WITH AN EYE TOWARD  COMPATABILITY WITH THE
B3500  LANGUAGE EXTENSIONSs AN ATTEMPT TO "SHOEHORN® THE COMPILER
INTO -SMALL MEMORY MACHINES WOULD THEN BE CONSIDERED WHEN THE
IMPLEMENTATION REQUIREMENTS WERE KNOwWs ’



MULTI=PHASE COMPILATION.

THE ADVANTAGES OF "MULTI=PASS"™ OR MULTI=PHASE COMPILATION ARE!

THE

ds

1.

BETTER UTILIZATION DOF SMALL MEMORY STORESs THE ORIGINAL
TEXT IS TRANSFORMED TO A MORE CONVENIENT FORM BY PASSING
IT AGAINST A PART OF THE COMPILERs THE TRANSFORMED TEXT 1S
PASSED TO THE NEXT PHASE VIA AN INTERMEDIATE WORK FILEs IN
THIS WAY THE DATA IS MANAGED IN A SOMEWMAT SEQUENTIAL
MANNERs MINIMIZING RANDOM OVERLAYING AS IN A DATA PAGING
OR  VITUAL MEMORY MANAGEMENT SYSTEMs IN THE SAME WAY CoODE
OVERLAYS ARE MINIMIZED BECAUSE ONLY A PART OF THE CODE IS
INVOKED TO TRANSFORM ALL THE DATA FOR THE PHASES

IT IS POSSIRLE FOR ONE PHASE TO BE CODED AND CHECKED ouT
BEFORE A PRIOR PHASE BY BUILDING THE INTERMEDIATE FILES
REQUIRED WITH ANOTHER PROGRAMs THIS IS ESPECIALLY
IMPORTANT WHEN SIMULATING WHERE THE COST OF SIMULATING ALL
PRIOR PHASES IS PROHIBITIVE.

DISADVANTAGES OF MULTI*PHASE COMPILATION ARE$

¥

TMHE FORMAT OF EACH TOKEN » AS IT APPEARS TO EACH PASS»
MUST BE WELL DEFINEDs IF TUKEN FORMATS CHANGEs THERE ARE
MANY PLACES THAT CAN BE AFFECTED.

EXTRA CODE 1S REQUIRED IN EACH PHASE TO GET AND PUT THE
TOKENS

IF A LARGE MEMORY IS AVAILABLE, THERE IS NO EASY WAY TO
COMRINE PHASESs EsGe LABEL AND DATA=NAME QUALIFICATION
RESOLUTION  COULO BE COMBINED IF THERE WAS SPACE FOR THE
INTERMEDIATE TABLES,

A CERTAIN FIXED OVERHEAD IS REQUIRED FOR OPENING AND

CLOSING OF THE INTERMEDIATE FILES EVEN FOR A MINIMUM
SOURCE LANGUAGE DECK.



DEBUGGING CAPABILITIES,

A VARIETY OF DEBUGGING DUTPUT HAS BEEN INCORPORATED IN THE COROL
‘COMPILER 1IN ORDER TO MINIMIZE THE DEBUGGING ERROR DETECTION AND
ERROR _ CORRECTION TIME. THIS OUTPUT IS PRINTED WHEN THE FOLLOWING
DOLLAR CARD RESERVED WORDS ARE USED?S : :
" <NO> PARSES INITIAL PARSING

<NO> DICT1 DICTIONARY PROCESSING

<NO> DNQUALS  DATA=NAME QUALIFICATION RESOLUTION

<NO> LQUAL:  LABEL QUALIFICATION RESOLUTION

<NO> MOIGEd MERGE(NOTES® "MERGE™ HAS ANOTHER MEANING)

<NO> DATSYNS  DATA DIVISION SYNTAX CHECKING

<NO> EXPLONESt EXPLODE

<NO> PROSYN! PROCENURE DIVISION SYNTAX CHECKING

<NO> CDDEGEN?t CODE GENERATION

<NO> FIXUP1 FIXUP THE CODEFILE
NHEN THIS OPTION IS USEDs A FORMATTED TOKEN AS SEEN.BY THE GET AND
PUT PROCEDURES FOR THAT PHASE IS PRINTED. IN ADDITION, THE NAME OF
EACH PROCEDURE AND ANY PERTINANT VARIABLES IS PRINTED UPON ENTERING
THE  PROCEDUREs MOST RECURSIVE PROCEDURES ALSO MONITOR THEIR ExIT

POINTS FOR EASE OF DEBUGGINGs IT IS POSSIBLE TO SEE EACH PROCESS»
FOR THE DURATION OF SEVERAL CARDS» BY TURNING MONITOR ON OR OFF FOR

‘THE DESIRED PHASE(S)s



DYNAMIC MEMDRY.

WHEN DESIGNING A COMPILER FOR MANY MEMORY CONFIGURATIONS» IT 1S
IMPORTANT TO EFFECTIVELY WUTILIZE ADDITIONAL MEMDORY IF IT 1S
AVAILABLEs THE COBOL COMPILER ACCOMPLISHES THIS BY MANAGING THE
DYNAMIC SPACE DECLARED AT COMPILE TIME. -

A CERTAIN MINIMUM SPACE IS REQUIRED FOR BUILDING LISTS AND TABLES
DURING THE DIFFERENT PHASESe ASSOCIATED WITH THIS MINIMUM SPACE ARE
LIMITS E«Gs THE NUMBER OF DATA=NAMES» PROCEDURE=NAMES, ETCs IF A
PARTICULAR SUURCE PROGRAM EXCEEDS ANY OF THESE LIMITS, MORE SPACE
MUST BE DEDICATED BY INCREASING THE DYNAMIC SPACE AND RECOMPILING
AN ATTEMPT HAS BEEN MADE TO MAKE THESE RESTRICTIONS “REASONABLE™,

IF MORE SPACE IS AVAILABLE» THE COMPILER IS DESIGNED TO USE TMAT
SPACE FOR A SIGNIFICANT SPEED GAINs

INTERMEDIATE FILE DESIGN.,

LA S X 8 R X ¥ X X A K EFFELENEJERENXRXEY]

IN ORDER 7O MINIMIZE THE INTERMEDIATE FILE SIZES» INFORMATION ABOuUT
THE ORIGINAL TEXT IS DISTRIBUTED TO SEVERAL FILES WHICH ARE ORDERED
TO EACH OTHERW THE INDIVIDUAL FILES ARE THEN PROCESSED WITHOUT THE
NEED To CcaPy EXTRANEOUS INFORMATION, WHEN ALL aF THE
TRANSFORMATIONS ARE COMPLETE THE FILES ARE MERGED

CARE MUST BE TAKEN TnD PRESERVE THE ORIGINAL ORDERING OF THE FILES.

THE DIAGRAM BELOW SHOWS THE FLOW OF THE INTERMEDIATE FILES FROM ONE
PHASE TD ANNTHERe THE FIRST RECORD OF THE SEGFILE IS USED TO PASS
GLOBAL DATA BETWEEN PHASES EsGs THE DONT.GENERATECCODE FLAG» THE
ABORT FLAG IN CASE OF A DRASTIC ERROR» ETCs THIS ASPECT OF TKE
SEGFILE IS NOT SHOWN
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INITIAL PARSING (PARSE).

INPUT FILES.

E L X T Y XN T K N B )

CARDS(READFR) !

SOURCECOPTIONAL DISK)$

LIBRARY(OPTIONAL DISK)!?

QUTPUT FILESs
NEWSOURCECOPTINNAL DISK)S

LIBRARY(OPTIONAL DISK)!

REPORT(DISK)?

NEW

SOURCE CARD IMAGES OR PATCH CARDSs
SOURCE CARD IMAGES TO WHICH PATCHES
MAY BE APPLIEDs

SOURCE CARD IMAGES MERGED WITH THE
PRIMARY FILE WHEN A COPY STATEMENT IS
ENCOUNTERED

SOURCE CARD IMAGES TO WHICH PATCH

CARDS HAVE BEEN APPLIEDs

LIBRARY FILECS) CREATED WHEN "L"
SPECIFIED IN COLUMN 7.

ALL CARD IMAGES PROCESSED INCLUDING
DOLLAR CARDSs LIBRARY CARDS AND PATCM

CARDSe THIS FILE IS USED TO PRINT THWE
DPTIONAL LISTING OR ERROR REPORTs

ALLFILECDISK)S CONTAINS ALL  CONSTANT INFORMATIDN
ABQUT EACH TOKEN PROCESSEDs THIS
BECOMES THE CONTROLLING FILE DURING
THE MERGE PHASEs ,

DNFILECDISK)S CONTAINS PICTURE STRINGS AND ALL
VARIABLE  NAMES ISOLATED EsGa
SECTION="NAMES» PARAGRAPH=NAMESs AND
DATA=NAMES,

GENERAL FUNCTIONS,
1. MERGE SOURCE LANGUAGE INPUTS INCLUDING LIBRARY CARD
IMAGES
24 SCAN AND ISOLATE BASIC SYMBOLS E«Ge WORDSs INTEGERS»

'NON=NUMERIC LITERALS» NUMBERS» ETC.

e



3 LOOK UP RESERVED WORDS IN A RESERVED wWORD LIST.

4, L00Ok UP WORDS IN THE OPTIONAL COPY REPLACING LIST OR THE
OPTIONAL SPECIAL NAMES LIST

S VERIFY THAT ALL FOUR DIVISIONS ARE PRESENY AND. IN THE
PROPER ORDER. IF THIS MUCH IS NOT CORRECT, THE ABORT FLAG
Is SET TO BYPASS THE REGULAR PRDCESSING AND SHORTCUT TO
THE FIXUP PHASE,

RESERVED WORND LOOKUP

IN ORDER TO MINIMIZE THE MEMORY REQUIRED TO HOLD THEM» THE CORNL
RESERVED WORDS ARE ORGANIZED INTQ TwO PRIMARY LISTSH

1. IDENTIFICATION THRU WORKING=STORAGE.
2 PROCEDURE DIVISION RESERVED WORDS.

THE WORDS ARE ARRANGED IN SUBLISTS BY LENGTHs E4Gs "IS®, "BYW™, vapn,
ETCs APPEAR nITH OTHER TWO CHARACTER RESERVED WORDSs A GUESS AS TO
THE FREQUENCY OF USE IS APPLIED TO EACH SUBLIST WITH THE MORE
FREQUENT WORDS APPEARING AT THE REGINNING OF THE SUBLIST

WHEN A MATCH IS FOUND BY SEARCHING THE SUBLIST SEQUENTIALLYs THE
RESERVED WORD KEY AND CATEGORY IS PROVIDEDs NOISE WORDS» NOTE
SENTENCES»s AND NUTE_PARAGRAPHS ARE DELETED WHEN DETECTEDQ

SPECIAL FUNCTIONS.

THERE ARE CERTAIN SPECIAL FUNCTIONS ACCOMPLISHED IN THIS PHASE.
THESE APPEAR BELOW ACCORDING TO THE DIVISIONs SECTION» OR PARAGRAPH
HEADER ASSOCIATED WITH THE FUNCTION

MONITOR SENTENCE.

L LR X X T F ¥ X LB LN L X J

1. VERIFY THAT A FILE=NAME IS DECLARED.

2. IDENTIFY AND MARK DATA=NAMES AND PROCEDURE=NAMES TO RE
MONITORED. :

3+  PASS THESE NAMES TO THE MERGE PHASE AS NON®NUMERTC
LITERALS ON THE ALLFILE,

& IF  THE WORD "ALL" APPEARS AS THE PROCEDURE=NAME LIST» THE
‘ NAME OF EACH SECTION AND PARAGRAPH IS PASSED TO THE MERGE
PHASE AS A NON=NUMERIC LITERAL ON THE ALLFILE,



DATE=COMPILED
1s+ SCAN TO THE END OF THE SENTENCE. |
2¢  BUILD AN IMAGE CONTAINING DATE AND TIME AND OUTPUT IT TO
THE KEPORT FILEs
OBJECT=COMPUTER,
1. VERIFY AND SAVE THE MEMORY SIZE VALUECIN CHARACTERS) FOR
THE FIXUP PHASE.
24 SAVE SEGMENT=LIMIT VALUE.
3 SAVE DATA SEGMENT=LIMIT VALUES
SPECIAL=NAMES
1. SAVE THE CURRENCY SIGN VALUE.,
2 SAVE THE DECIMAL=POINT IS COMMA VALUE.
3.

BUILD THE MNEMONIC NAMES LIST.

DATA DIVISION

1.

ASSIGN AN OCUR NUMBER TO EACH FILE=NAME AND DATA=NAME
DECLAREDs THIS NUMBER BEGINS wITH 1 AND INCREASES BY 1 (O
IS RESERVED FOR ERROR REPORTING)s THIS OCUR BECOMES THE

" INTERNAL REPRESENTATION FOR THE DATA=NAME AFTER THE

DICTIONARY PROCESSING FHASE. FILLER ENTRIES ARE NOT
ASSIGNED AN OCUR UNLESS THEY ARE 01 FILLER «e¢¢ ENTRIES OF
A FILE, . . - :

QUTPUT A DUMMY FD TO CORRESPOND TO THE WORKING=STORAGE
SECTION HEADER. THIS oOuUMMY FD IS REQUIRED FOR THE
DATA=NAME QUALIFICATION RESOLUTION PHASES

FILE SECTION.

1.

PARSE TME FILE=NAME OF AN FD 0OR SD DECLARATIONs SET LEVEL
= 0 AND THE APPROPRIATE FLAGS TRUE.



LY

10

DROP THE DATA RECORD(S) CLAUSE AND ITS OPERANDS.
MARK THE OPERANDS OF THE LABEL RECORD(S) CLAUSE.

PARSE THE ITEM DESCRIPTIONS O0OF THE FILE RECORD (SEE
WORKING=STORAGE SECTION),

WORKING=STORAGE SECTION.

1,
24
3.
4

Se

64

Te

PARSE ITEM DESCRIPTIONS,

ISOLATE AND VERIFY PROPER LEVEL INDICATOR.
RECOGNIZE AND MARK FILLER ENTRIES.

MARK THE OPERANDS OF A REDEFINFS OR RENAMES CLAUSE.

RECOGNIZE A PICTURE DECLARATION AND CONTROL THE SCANNER TO
ISOLATE A PC STRING»

MARK INDEX NAMES.

MARK ALL ITEMS THAT ARE NOT "CORRESPONDING"™ CANDIDATES
E¢Gs ENTRIES WITH FILLER SPECIFIEDs LEVEL = 665 775 OR 88»

CENTRIES CONTAINING AN OCCURS OR REDEFINES CLAUSEs THESE

ARE NOT CONSIDEREOD FOR SELECTION OF CORRESPONDING PAIRS

PROCEDURE DIVISION

1.

RECOGNIZE AND MARK SECTION NAMES AND PARAGRAPH NAMES AND
ASSIGN THEM A LABEL OCUR NUMBERs THIS NUMBER BEGINS WITH
1 AND INCREASES BY 1 FOR EACH NEW SECTION OR PARAGRAPH (O
IS RESERVED FOR ERROR REPORTING)e THIS LABEL OCUR BECOMES
THE INTERNAL NUMBER FOR THE NAME AFTER THE OICTIONARY
PROCESSING PHASE. .

ASSIGN A SEGMENT NUMRER TO EACH SECTION BASED nN
SEGMENT=LIMIT AND PRIORITY NUMBER DECLARATIONSs THESE
SEGMENT NUMBERS ARE SEQUENTIAL STARTING WITH O

RECOGNIZE GO TO PARAGRAPHS AND MARK THEM AS LEGAL OPERANDS
OF AN ALTER STATEMENT.

IDENTIFY AND MARK OPERANDS OF A GO TOs» ALTER» PERFORM»s OR
A PERFORM ess THRU ess STATEMENT,

MARK OPERANDS OF OTHMER SPECIAL I/0 VERBS AS PROCEDURE
NAMES

RECOGNIZE AND MARK OPERANDS OF A CORRESPONDING VERB ( EaGs



MOVE CORRESPONDING A TO B)e

DYNAMIC MEMORYs

THE DYNAMIC MEMORY FOR PARSE IS UTILIZED AS FOLLOWS:

RESERVED WORDS

CDPY.BASE T T R Y
COPY REPLACING
LINK LIST

COPYJNEXT4AVAIL =w=cea>
AVAILABLE

MNEMONIC+BASE w===cesee> .
 MNEMONIC NAME
LIST

IF COPYWNEXTsAVAIL EVER MEETS MNEMONICSBASE THEN AN ERROR
ISSUED WITH A REQUEST TOD RECOMPILE USING MORE MEMORY.

i1

MESSAGE IS
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DICTIONARY PROCESSING (DICT),

INPUT FILES

ONFILE? CONTAINS ALL PICTURE STRINGS» DECLARED VARIABLE NAMES
AND REFERENCES TO THE VARIABLESs

OUTPUT FILES,

DNFILE!? ALL PICTURE STRINGS AND VARIABLES ARE REDUCED TO AN
OCUR

"GENERAL FUNCTIONS,

1. BUILD A DICTIONARY OF DECLARED DATA=NAMES AND
PROCEDURE=NAMES.,

29 LOOK UP REFERENCES TO THE DECLARED VARIABLES AND
SUBSTITUTF AN OCUR NUMBER AND A SAME NAME OCUR NUMBER FNOR
THE SYMBOL STRINGs THE sSAME NAME OCUR NUMBER POINTS TO ANY
PRIOR OCCURENCE OF THIS NAME IN A LINK LIST FASHIONe IF
THE SAME NAME OCUR = THE OCUR THEN THE LAST ELEMENT OF THE
LIST HAS REEN REACHED OR THE NAME IS UNIQUE.

3 ASSIGN A PICTURE OCUR NUMBER TO EACH NEW PICTURE STRING
THAT WAS DECLAREDs A PICTURE STRING IS DISTINGUISHED FROM
OTHER VARIABLE NAMES BY ADDING A BLANK TO THE END OF THE
STRING AMD INCREASING THE SYMBOL LENGTH BY 1 IN THE
SCANNING PROCESS(PARSE)

L X THESE  FUNCTIONS ARE DONE ON AN ITERATIVE BASIS« WHEN THE
FIRST ATTEMPT IS MADE TO ADD A NAME TO THE DICTIONARY AND
IT wWILL NOT FITs A DICTIOUNARYSFULL+FLAG IS SET TO 1 AND
THAT =~ TOKEN IS MARKED AS UNPROCESSED ON THE OUTPUT FILE.
WHEN A NAME IS LOOKED uP IN THE DICTIONARY AND IS FOUND»
IT IS MARKED AS PROCESSED ON THE OUTPUT FILE AND FURTHFR
PROCESSING OF THAT TOKEN 1S INMIBITED FOR THE OURATION OF
THE ITERATIONS. IF THE NAME IS NOT FOUNDs AND THE
DICTIONARY«FULL«FLAG Is 1 THE TOKEN IS MARKED AS
UNPROCESSED ON THE QUTPUT FILE» OTHERWISE AN OCUR NUMRER
OF O IS RETURNED TO INDICATE ®"UNIDENTIFIED NAME"™ AND THE
TOKEN IS MARKED AS PROCESSEDe THIS CONTINUES UNTIL ALL
VARIABLE NAMES HAVE BEEN ADDED TO THE DICTIONARY.



13

DICTIONARY SEARCH.

ASSOCIATED WITH EACH VARIABLE NAME IS A STACKHEAD NUMBERs THIS
NUMBER IS CREATED IN PARSE BY APPLYING A TRANSFORMATION TO THE
CHARACTER STKRING COMPRISING THE NAMEs IT IS USED AS AN INDEX INTO
A STACKHEAD ARRAY Tn FIND THE BEGINNING OF THE LINK LIST IN WKHICH
THIS NAME SHALL APPEARs A LINK OF O INDICATES END OF THE LIST OR AN
EMPTY LISTs

TWO STACKHEAD ARRAYS ARE MAINTAINED IN THE LOOXUP PROCESS» ONE FDNR
DATA=NAMES AND THE OTHER FOR PICTURE STRINGS AND LABELS
(SECTION=NAMES AND PARAGRAPH=NAMES)e THE PICTURE STRINGS ARE
DISTINGUISHED FROM THE LABELS BECAUSE THEY HAVE A BLANK CHARACTER
APPENDED TO THE END.

DYNAMIC MEMORY.

THE STACKHEAD ARRAYS AND LINK LISTS ARE MAINTAINED IN THE AVAILARLE
DYNAMIC MEMORYs ONE OR MORE ITERATIONS THROUGH THE FILE MAY BE
ELIMINATED BY INCREASING THE SIZE OF DYNAMIC FOR THIS PHASE.

EACH ITERATINN CONSISTS OF TW0 PASSES

~PASS I

1. COPY ALL UNPROCESSED TOKENS OF THE ENVIRONMENT DIVISION TO
THE OUTPUT FILEs

2 ADD ALL DECLARED DATA=NAMES AND LABELS TO THE DICTIONARY.

3 LOOK UP THE OFERANDS OF A REDEFINES OR RENAMES CLAUSE
THIS SOLVES THE PROBLEM OF IMPLIED QUALIFICATION FOR
DUPLICATE DECLARATIONS IN THAT THE LAST  MENTIONED
OCCURENCE NUMBER WILL BE FOUND RATHER THAN THE FINAL
OCCURENCE OF THAT NAME. :

4 LOOK uUP ALL DATA=NAMES OF THE PROCEDURE DIVISIONs THE QOCUR
NUMBER FOUND WILL POINT TO THE FINAL OCCURENCE OF THE SAME
NAME LINK LIST. e

S. COPY UNPPOCESSED LABELS TO THE OUTPUT FILE.

PASS Il

1 LOOK UP UNPROCESSED NAMES OF THE ENVIRONMENT DIVISIONS

20 COPY UNPROCESSED DATA=NAMES TO THE OUTPUT FILE.
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LOOK UP LABEL REFERENCES 0OF THE PROCEDURE DIVISIONs IF THE
LABEL IS A DUPLICATE, THE Q0OCUR NUMBER OF THE FINAL
DECLARATION WILL BE FOUND.

IF THE DICTIONARYFULLFLAG = 1 THEN ITERATE TO PASS I,
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DATA=NAME QUALIFICATION RESOLUTION C(DNQUAL)S

INPUT FILES.

DNFILE?S CONTAINS A SAMENAME OCUR FOR DECLARED DATA=NAMES AND

AN UNRESOLVED OCUR FOR DATA=~NAME REFERENCES AND
QUALIFIERS,

QUTPUT FILES,

DNFILE? CONTAINS RESOLVED OCUR FOR DATASNAME REFERENCES.

GENERAL FUNCTIONS.

1

STARTING AT THE DATA DIVISION OF THE DNFILE (READ ONLY)»
BUILD AN EXPLICIT DATA=NAME TABLE CONTAINING THE DATA=NAME
FLAGS (DMJFLAGS)» THE SAME NAME OQOCUR  (SNAME)» AND THE
SCOPE OCUR FOR EACH EXPLICIT DATA«NAMEs THE GROUP FLAG IS
SET AT THIS TIME.:

RE~READ THE ENTIRE DNFILE AND WRITE THE RESOLVED OCUR FOR
REFERFNCED DATANAMESs THE QUALIFIER TOKENS ARE OROPPED AT
THIS TIME,

SET THE LABEL RECORD OPERAND FLAG FOR ALL ELEMENTS OF A
LABEL RECORD.,

SELFCT CORRESPONDING PAIRSs THE PAIRS ARE DELIMITED BY A
CORRESPONDING SENTINEL SO THAT THE FILE CAN BE PROCESSED
PROPERLY IN THE MERGE PHASE.

UPDATE THE DATA=NAME REFERENCE COUNT BASED ON THE RESOLVED
OCUR

SET THE MONITORED FLAG OF THE DATA=NAMES LISTED IN THE
MONITOR STATEMENT. ,

READ THE DNFILE AND WRITE A NEW DNFILE wITH THE UPDATED
DN+FLAGS POSTED TO THE EXPLICIT DATA=NAME TOKENS

WHEN  THE PROCEDURE DIVISION IS FOUND ON THE INPUT FILEs
BEGIN THE LABEL OQUALIFICATION RESOLUTION PHASECLQUAL)s
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SCOPE OF AN ENTRY.

THE SCOPE OF EACH EXPLICIT DATA=NAME IS CALCULATED FROM ITS LEVEL
 NUMBER WHEN RUILOING THE DATA=NAME TARLEs THE SCOPE OF A GROUP ITEM

IS THE LAST FLEMENTARY TITEM OF THE GROUPs THE SCOPE OF AN
ELEMENTARY ITEM OR AN INDEX NAME OR A RENAMES ENTRYs QR A CONDITION
NAME IS ITSELF. )

EXAMPLE ¢
OCUR SNAME SCOPE

(01) 01 11 01 A,

(02) 02 08 02 B
(03) 03 03 88 C VA 1» S5 THRU 104
(04) 04 04 03 D PC Xs

(05) 05 08 03 E.

(06) 06 06 04 F PC Xa

(07) 07 07 04 G PC X

08) 08 oF:} . B8 H VA 20» 30
(09) 09 09 02 1 PC X

(10) 10 10 66 J RENAMES D THRU F.
(11) 11 11 66 K RENAMES B,

(12) 12 14 01 X '

(13) 02 13 02 B8 PC X

(14) 04 14 02 D PC X

THE SAME NAME AND SCOPE ATTRIBUTES ARE USED IN RESOLVING REFERENCES
TO DUPLICATE NAMES AND IN THE SELECTION DF CORRESPONDING PAIRS FNOR
A CORRESPONDING VERB.

DYNAMIC MEMORY

THE EXPLICIT DATA=NAME TABLE IS BUILT IN DYNAMIC MEMORYs EACH TARLE
ENTRY OCCUPIES 34 BITSe IF THE ENTIRE TABLE CAN NOT BE CONTAINEDS
AN ERROR MESSAGE IS ISSUED WITH A REQUEST TO RECUMPILE USING MORE
MEMORY s
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LABEL QUALIFICATION RESOLUTION CLQUALDYs

INPUT FILES

DNFILE? CONTAINS UNRESOLVED LABEL REFERENCES

OUTPUT FILES.

DNFILE? CONTAINS A UNIQUE LABEL OCUR FOR REFERENCED SECTINNS

OR PARAGRAPHS,

GENERAL FUNCTIONS.

1.

54

6

STARTING WITH THE PROCEDURE DIVISION OF THE ONFILE (THE
FILE WAS LEFT OFPEN IN DNQUALD)» BUILD AN EXPLICIT LAREL
TABLE CONTAINING THE LABEL FLAGS» SAME NAME OCURs» SEGMENT
NUMBER» AND SECTION OCUR ASSOCIATED WITHM THE PARAGRAPH IF
ANY.. THE FILE IS WRITTEN DURING THIS PROCESS

REAN THE FILE AND WRITE THE RESOLVED OCUR FOR REFERENCED
LABELSs THE LABEL OQUALIFIERS ARE DROPPED AT THIS TIME.

MARK THE MONITORED LABELS AND THE TERMINAL PARAGRAPH OF A
PERFURM RANGE. .

UPON ENCOUNTERING AN ALTER OPERANDs VERIFY THAT IT IS A GO
TO PARAGRAPH AND MARK IT AS ALTEREDS

WHEN THE END OF FILE IS REACHED» ASSIGN A SEQUENTTIAL
TERMINAL PARAGRAPH NUMRER TO EACH TERMINAL PARAGRAPH OF A
PERFUORM RANGE

READ AND WRITE THE DNFILE WITH THE UPDATED LAREL
INFORMATION POSTED TO EACH EXPLICIT REFERENCE OR LARFL
REFERENCE TO ITs
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DYNAMIC MEMORY.

THE EXPLICIT LABEL TABLE IS BUILT IN DYNAMIC MEMORYs EACH ENTRY
OCCUPIES 37 BITSs IF THE ENTIRE TABLE CAN NOT BE CONTAINEDs AN
ERROR MESSAGE IS ISSUED WITH A REQUEST TO RECOMPILE USING MORE
MEMQORY ’ )



MERGE .
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INPUT FILES,

ALLFILES CONTAINS CONSTANT INFNORMATION ABOUT EACH TOKEN

PROCESSED IN PARSE.

DNFILEt  CONTAINS UNIQUE OCUR NUMBER FUR EACH DATA=NAME AND

LABEL REFERENCED.

OUTPUT FILES.

ADNFILES CONTAINS MERGED TUKENS OF THE ALLFILE AND THE DNFILE.
PCFILE? CONTAINS PCINFO ENTRY FOR EACH UNIQUE PICTURE STRING

OF THE DATA DIVISION. -

SEGFILE: EDIT MASKS GENERATED BY THE PICTURE ANALYZERs AND

SYMBOLS TO BE PRINTED WHEN MONITORING ARE ADDED TO
THIS FILE.

GENERAL FUNCTIONS.

THE PRIMARY FUNCTION OF THIS PHASE IS TO MERGE THE ALLFILE AND THE

DNFILE GIVING THE ANDNFILE. IN ADDITION THE FULLOWING FUNCTIONS ARE
PERFORMED . ‘
1, THE DATA=NAME SYMBOLS TO BE PRINTED WHEN MONITORING ARE
WRITYEN TO THE SEGFILEs AND THE MONITORED OCUR VS THE
MEMORY ADDRESS ARE PUT INTO A TABLEs A TABLE OF OCUR
NUMBERS VS THE LABEL SYMBOLS TO BE PRINTED IS PLACED IN
ANUTHER TABLE. ’ o k
24 ANALYZE UNIQUE PICTURE STRINGS (THE PICTURE OCUR OF THE
CURRENT PC IS GREATER THAN THE LAST ONE ANALYZED) AND
CREATE A PCINFO ENTRY ON THE PCFILEs THIS ENTRY CONTAINS
PC ATTRIBUTES LIKE SIZEs SCALE, CLASSs ETCe IF AN EDIT
MASK IS REQUIRED IT IS WRITTEN TO THE - SEGFILE AND ITS
MEMORY ADDRESS IS POSTED TO THE PCINFO ENTRY.
3, A TABLE OF CONDITION=NAME OCUR NUMBERS vS THE ASSOCIATED

VALUE LIST IS CREATED FOR EACH LEVEL 88 ENTRY OF THE DATA
DIVISION,
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' WHEN A MONITORED DATA=NAME IS SEENs ITS OCUR IS LOOKED upP
IN THE MONITOR TABLE AND THE MONITOR ADDRESS IS PDSTED TO
THAT ENTRY.

S WHEN A MONITOR LABEL LIST ELEMENT IS ENCOUNTEREDs THE
SYMROL TO BE PRINTED IS PROVIDED AS A NON=NUMERIC LITERAL
FOLLOWING THAT TOKENs

6 WHEN A CONDITION=NAME 1S REFERENCED» THE PARENTHESIZED
TEXT  THAT IS EQUIVALENT TO THE DESIRED TEST IS PROVINED
FROM THE CONDITION=NAME TABLE. NOTE! THE PARENTHESES ARE
NECESSARY IN THE CASE WHERE THE CONDITION=NAME IS NEGATEDN.

DYNAMIC MEMORY.

THE MONITOR SYMBOL TABLES AND THE CONDITION=NAME TABLE ARE
MAINTAINED IN DYNAMIC MEMORY, [IF THEY CAN NOT BE ENTIRELY
CONTAINED» AN ERROR MESSAGE IS ISSUED WITH A REQUEST TO RECOMPILE
USING MORE MEMORYs
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DATA DIVISION SYNTAX CHECK (DATSYN)

--------.-'-----ﬂ.--.-.-.-----‘----.--

INPUT FILES,

PCFILE! CONTAINS A PCINFO ENTRY FOR EACH UNIQUE PC STRING

THAT WAS DECLARED.

ADNFILES$ PROCESSED AS & READ ONLY FILE UP TO® THE PROCEDURE

DIVISION

QUTPUT FILES.

DNINFO? CONTAINS A DNINFO ENTRY FOR EACH EXPLICIT DATA=NAME

EXCLUDING FILLER ENTRIES« THIS ENTRY CONTAINS
ATTRIBUTES SUCH AS USAGE, ADDRESSs LENGTHs NUMBER OF
SUBSCRIPTS REQUIRED, BLANK WHEN ZEROs ETCo

SEGFILES CONTAINS DATA DIVISION TOKENS» Ee«Gs CARD TOKEN WITH

ASSOCIATED ADDRESS INFORMATION TO BE PRINTED» VALUES
TO WHICH THE WORKING=STORAGE VARIASLES SHOULD B8E
INITIALIZEDs ERROR OR WARNING MESSAGES,» ETCo

GENERAL FUNCTIONS.

1.

24

Se

PERFORM A DETAILED SYNTAX CHECK OF THE SOURCE PROGRAM UP
TO THE PROCEDURE DIVISION.

SAVE THE FILE ATTRIBUTES SPECIFIED IN THE FILE=CONTROL
PARAGRAPHs THESE ATTRIBUTES ARE HELD IN THE FDJINFO TABLE.,

SAVE THE *SAME RECORD AREA,  «es" ATTRIBUTE OF THE
[=0=CONTROL PARAGRAPH IN THE FDsINFO TABLEs THE MULTI=FILE
TAPE ID AND THE MULTI-FILE PACK ID ATTRIBUTES ARE ALSO
SAVED IN THE FD.INFO TABLE.

COMBINE THE FD OR SD ATTRIBUTES DECLARED IN THE FILE
SECTION WITH THOSE IN THE FOWINFO TABLEs THE SET nFf
COMBINED INFORMATION IS USED TO CREATE THE FILE PARAMETER
BLOCK (FPB) FOR EACH FILE OECLARED.

PERFORM A DETAILED SYNTAX CHECK OF EACH DECLARED DATA=NAME
AND ALLOCATE MEMORY FUOR EACH ENTRYs A COP INDEX (COPX) IS
ASSIGNED AT THIS TIMEs THESE ATTRIBUTES» E«Ge USAGEs BLANK
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WHEN ZERO» NUMBER OF SUBSCRIPTS» ADDRESS» COPX» ETCes ARE
SAVED IN THE DNINFO FILFE AND CAN BE RETRIEVED BY USING THE
DATA=NAME OCUR NUMBER AS THE KEYs

- PARSE THE *VALUE IS se4" CLAUSE OF THE WORKING=STORAGE
ENTRIES. A TOKEN FOR INITIALIZING MEMORY AT RUN TIME IS
ISSUED TO THE SEGFILE.

7 CREATE THE PSEUDO DATA SEGMENT DICTIONARY FOR DATA
SEGMENTATION,

B WHEN THE PROCEDURE DIVISION IS FOUNDs GATHER DATA
SEGMENTS» FINALIZE SEGMENT=NUMBER AND DISPLACEMENT, BUILD
THE COP TABLEs AND BEGIN THE EXPLODE PHASEs

DATA SEGMENTATION.

WHEN ALLOCATING STORAGE FOR DATAs A PSEUDO DATA DICTIONARY ENTRY 1S
BUILT FOR EACH DATA SEGMENT CANDIDATE» E«Ge EACH FILE RECORD WORK
AREA AND EACH WORKING=STORAGE RECORD THAT IS NOT REDEFINEDe THE
NON=CONTIGUOUS ITEMS (LEVEL = 77) ARE ASSIGNED TO DATA SEGMENT 0.
SPECIAL CONSIDERATION IS GIVEN TO THESE ITEMS IN THAT SEGMENT 0 1S
ALWAYS PRESENT AND A PRESENCE CHECKX BY THE COBOL INTERPRETER IS wNOT
NECESSARY.

WHEN THE PROCENURE DIVISION IS FOUND» AN ATTEMPT IS MADE TO GATHER
DATA SEGMENTS ACCORDING TO THE DATA SEGMENT=LIMIT vALUE SPECIFIED
IN THE OBJECT=CUMPUTER PARAGRAPH.

IF DATA SEGMENT=LIMIT = O THEN ALL DATA IS ASSIGNED TO SEGMENT O AND
NO FURTHER ACTION 1S NECESSARY

IF DATA SEGMENT=LIMIT IS NOT = O THEN EACH FILE RECORD WORK AREA IS
"ASSIGNED TO A NEW SEGMENT AND THE WORKING=STORAGE RECORDS ARE
GATHERED AS FOLLOWS!

IF A CANDIDATE 1S GREATER THAN DATA SEGMENT=LIMIT THEN
ASSIGN IT TO A NEW SEGMENT.

29 IF A CANDIDATE WILL FIT WITH THE CANDIDATES GATHERED SO
FAR (E+Gs THE COMBINED SIZE DOES NOT EXCEED DATA
SEGMENT=LIMIT) THEN ASSIGN IT 1O 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 CANDIDATES TO A DATA SEGMENT SIZE
THAT IS CLOSE TO THE DESIRED DATA SEGMENT=LIMIT.
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DYNAMIC MEMORY.

DYNAMIC MEMORY CUNTAINS SEVERAL TABLES WHICH ARE MANAGED AS FOLLOWS:

1¢ THE PC+TABLE IS LOADED FROM THE PCFILE INTO THE FIRST PART
OF DYNJWA AT THE BEGINNING OF DATSYN

24 FOLsLIST HEAD CONTAINS A LINK TO THE FIRST FILE INFO ENTRY
(FDI«INFO) LINK LISTs THERE IS ONE FDsINFO ENTRY PER
SELECT(ED) FILE,

3. THE DATA ODICTIONARY TABLE IS BUILT AT THE END OF DYNJWA
AND GODES TOWARD THE FD.INFO TABLEs THERE IS ONE DOICT
ENTRY FOR EACH DATA SEGMENT CANDIDATEs. DODICT(CO) IS
RESERVED FOR THE LABEL RECORD WORK AREA OF THE uUsE
PROCEDURES

4 IF DYNWPTR EVER MEETS DDICT«LIMIT THEN AN ERROR MESSAGE IS
ISSUED wWITH A REQUEST TO RECOMPILE USING MORE MEMORY.

54 AT THE BEGINNING OF EXPLODE THE FDeINFO LINK LIST AND THE
DATA ODICTIONARY TABLE ARE REPLACED BY AS MANY DNINFO FILE
ENTRIES AS WILL FITes THE OVERFLOW ENTRIES ARE RETRIEVED ON
A RANDOM BASIS FROM THE ONINFO FILE.

PC+TABLE LOADED
FROM PCFILE
(93 BITS/ENTRY)

FOLJLIST4HEAD ====> : ' Cwwmoes DONI+TABLESBASE
FD«INFO LINK LIST
(293 BITS/ENTRY) + |
(25 BITS/FILE=LIMITY | '
| DURING EXPLODE?
I FOR ONINFD ENTRIES
I (96 BITS/ENTRY) .
AVATILABLE " — I AS MANY AS WILL FIT
!
|
|
l
|

DNI .PTR wosesgeuseay

DOICTLIMIT em==me=s
DDICT TABLE
(47 BITS/ENTRY)
DDICT+BASE =mcececa, <

mwoow ONI,TABLELLIMIT
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INPUT FILES

AONFILES? READY TO READ THE PROCEDURE DIVISION.

OQUTPUT FILES.

ADNFILE: TOKEN REFERENCES ARE REPLACED BY A COPY OF THEIR

ATTRIBUTES

GENERAL FUNCTIONS

1,

2

READ THE ONINFO FILE AND LOAD DYNAMIC MEMORY WITH AS MANY
ENTRIES AS IT WILL HOLD.

EXPAND TOKENS TO INCLUDE ALL THE KNOWN ATTRIBUTES FOR THAT
TOKENs E«Gs A DATA=NAME OCUR IS USED TO INDEX THE DNINFO
TABLE» TO WHICH THE PC ATTRIBUTES ARE ANDED FROM THE
PCeTABLEs SUBSCRIPT FACTORS AND TABLE BOUND INFORMATION IS
ISSUED AT THIS TIME.

EXPAND SPECIAL REGISTER REFERENCES TO LOOK LIKE DATA=NAME
REFERENCES (TALLY» TODAYS=DATEs SW1» ses » SHB» ETCe)ds

OUTPUT TOKEN INFORMATION ABOUT DECLARED FILE=LIMITS,
PARSE THE USE SENTENCE OF A USE PROCEDURES

PARSE SORT STATEMENTS WITH PARTICULAR ATTENTION TO THE
PUSINGesoe™ AND "GIVINGe«o" CLAUSES,
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PROCEDURE DIVISION SYNTAX CHECKING (PROSYN)

INPUT FILES

AONFILE! EXPLDODED TOKENS INCLUDING A COPY OF THEIR ATTRIBUTES.

QUTPUT FILES,

ADNFILES CONTAINS TOKENS THAT HAVE BEEN SYNTAX CHECKEDs
REARRANGED» AND SIMPLIFIED FOR CODE GENERATIONG

GENERAL FUNCTIONS,

14 PERFURM A DETAILED SYNTAXx CHECK OF EACH PROCENDURE DIVISION
CONSTRUCTs ANY ERROR OR WARNING MESSAGES ISSUED ARE MERGED
WITH PRIDR MESSAGES.

2 GET OPERANDS AND THEIR SUBSCRIPTS OR INDEXES AND
AUTOMATICALLY STACK THEM FOR USE BY EACH CALLERs OPTIMIZE
LITERAL SURSCRIPTS AND INDEXES WHEN THE OPERAND IS PUT TO
THE OUTPUT FILE (SEE "SUBSCRIPT AND INDEX OPTIMIZATION®"),
THE LOOK=AHEAD FEATURE OF THE GET PROCEDURE CAN BE INVOKED
BY  SETTING A FLAGe IN THIS MODEs TOKENS ARE PRESENTED TO
THE CALLER ONE AT A TIME UNTIL - THE FLAG IS RESET AND
NORMAL DPERATION RESUMES WHERF IT LEFT OFF. THIS MODE 1S
ESPECTALLY  USEFUL FOR OPTIMIZINGs E«Gse THE ROUNDED, SI7E
ERRORs, AND MULTIPLE RECEIVING FIELD REQUESTS ARE ENCODED
AS VARIATIONS WITH THE ARITHMMETIC VERBS,

3 CHANGE STATEMENTS TO A SIMPLER FDRM; EeGe CORRESPONDING
PAIRS OF A MOVE CORRESPONDING STATEMENT ARE PUT 0OUT AS
SEPARATE MOVE STATEMENTS.

b4q TRANSFDRM ARITHMETIC EXPRESSIONS AND BOOLEAN EXPRESSIONS
TO THEIR PARENTHESIS FREE POLISH EQUIVALENT BY APPLYING
THE OPERATOR PRECIDENCE RULESs AN ATTEMPT IS MADE TO
PRONUCE EQUIVALENT STRINGS FOR ARITHMETIC EXPRESSIONS AND
THEIR ARITHMETIC STATEMENT COUNTERPARTS

Se SUPPLY THE IMPLIED SUBJECT AND RELATIONAL OPERATOR TO
ABREVIATED CONDITIONS.
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DYNAMIC MEMORYs

THE OPERAND STACK IS MAINTAINED IN DYNAMIC MEMORYe IF IT CAN NOT RE
ENTIRELY CONTAINED, AN ERROR MESSAGE IS ISSUED WITH A REQUEST 70
RECOMPILE WITH MORE MEMORYs ‘
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CODE GENERATOR (CODEGEN).

INPUT FILES

AONFILE? CONTAINS THE PROCEDURE DIVISION TOKENS THAT HAVE

BEEN SIMPLIFIED FOR CODE GENERATION,

QUTPUT FILES

SEGFILE! CODEGEN TOKENS ARE APPENDED TO THE TOKENS

PRODUCED BY THE PRIOR PHASESS

LABELTABLE! CONTAINS EXPLICIT LABEL ATTRIBUTES AND IMPLICIT

LABEL ATTRIBUTES (E.Gs BRANCH POINTS OF A
CONDITION) USED FOR GENERATING TME CORRECT
BRANCH ADDRESSES

GENERAL FUNCTIONS.

(LA X LR EY N LR BN B N X

1.

S5

64

CHECK THE DONTJGENERATE.CODE FLAG WHICH IS SET BY ANY
PRIOR PHASE THAT DETECTED A SYNTAX ERRORs IF IT HAS BEEN
SET» COPY THE TOKENS NEEDED TO PREPARE THE ERROR REPORT
ONTO THE SEGFILE AND BEGIN THE FIXUP PHASEs IF NO ERRORS
HAVE REEN DETECTEDs, GENERATE THE REQUIRED CODE.

GENFRATE CODE FOR THE EXPONENTIATE INTRINSICs THIS CODE 1S

- GENERATED ONLY WHMEN NEEDED (FOR CERTAIN SIMPLE CASES THE

CODE IS EMITTED IN=LINE).
EMIT CODE FOR FILE<LIMIT CHECKING
EMIT CODE TO ANALYZE THE REASON FOR A USE PROCEDURE BEING

"INVOKEDS ,

GENERATE CODE FOR THE MONITOR INTRINSICs

UPDATE THE LABELTABLE FILE FOR EACH SECTIONs» PARAGRAPH»
AND IMPLICIT BRANCH THAT IS EMITTED
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DYNAMIC MEMURY.

A GET.TOKEN PROCEDURE AUTOMATICALLY STACKS THE OPERANDS AND THEIR
SUBSCRIPTS FUR USE BY EACH CALLER., THE OPERAND STACK IS MAINTAINED
IN DYNAMIC MEmMORY, IF IT CAN NOT BE ENTIRELY MAINTAINEDs» AN ERROR
MESSAGE IS ISSUED WITH A REQUEST TO RECOMPILE WITH MORE MEMORY.
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FIXup

INPUT FILES

REPORT! CONTAINS CARD IMAGES NEEDED FOR LISTINGs NOT
OPENED IF NO LIST SPECIFIED AND THERE ARE NO
ERRDRS

SEGFILE?! CONTAINS VARIOUS INFORMATION FROM PRECEDING

PASSES wWHICH IS USED TO BUILD THE CODEFILE AND
SUPPLY ADDITION DATA FOR THE LISTING

LABELTABLE! USED TO FINALIZE BRANCH ADDRESSESs NOT PRESENT
IF THERE ARE SYNTAX ERRORSs -

QUTPUT FILES.

CODEFILES CONTAINS 0BJECT PROGRAM ACCORDING TO MCP
SPECIFICATIONSs NOT PRESENT IF THERE ARE SYNTAX
ERRORS

LINES USED FOR LISTING AND COMPILER DEBUGGING OUTPUT.

GENERAL FUNCTIONS

FIXUP HAS 2 PRIMARY J0OBSt PRODUCE A CODEFILE AND A LISTINGs NO
CODEFILE IS PRODUCED IF THERE ARE SYNTAX ERRORS. FIXUP IS SENSITIVE
TO 8 CARDS. A DEFAULT 8 CARD IS THE FIRST TOKEN FIXUP SEES (AS PART
OF THE OATSYN TOKENS IN THE SEGFILE) UNLESS THE USER HAS A 8 CARD
AT THE FRONT OF HIS DECKs THE DEFAULT 8 CARD GIVES "LIST™,

IF THE LIST OPTION IS CURRENTLY OFF AND THERE IS AN ERROR OR
WARNING» THE APPROPRIATE SOURCE CARD IS PRINTED.

EVERYTHING FIXUP DOES IS VERY SPECIALIZED AND DETAILED. IT KNOWS HOw
THE MCP EXPECTS A CODEFILE TO BE FORMATTED» HOW THE COBOL

INTERPRETER WANTS MEMORY LAID 0QUuT FOR A COBOL PROGRAMs» AND OTHER

THINGS TOO STRANGE AND WONDEROUS TO REVEAL TO MORTAL MAN.

HOUSEKEEPING
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THE COBOL INTERPRETER PERMITS 6 DIFFERENT CONTAINER SIZES TO RE
VARTABLE IN LENGTHs CODEGEN DETERMINES 2 OF THESE' SEGB (SPECIFIES
SIZE FOR THE DATA SEGMENT NUMBER PORTION OF DATA ADDRESSES) AND
COPxB (SIZE FOR COPX)e FIXUP DETERMINES 4 OF THESE!

1« BDISPR (SIZE FOR BRANCH ADDRESSES)s

2¢ DISPB (SIZE FOR DATA ADDRESS DISPLACEMENT).

3¢ LENR (SIZE FOR DATA LENGTH)s |
| 4s  COPB (SIZE FOR COP ENTRY+ssCOPRISEGB+DISPB+LENB+4)
FIXUP MUST ALSO BUILD THE ALTER TABLEs THE DIGIT SIZE OF AN ENTRY =
(B+BDISPB+3) /4,

FILL OYNAMIC LABEL TABLE AREA.

AT THE BEGINNING OF FIXUP THE DYNAMIC AREA AVAILABLE (IF ANY) 1S
SEQUENTIALLY LOANED WITH AS MANY LABELTABLE ENTRIES AS WILL FIT»
EACH ENTRY BEING RESOLVED TO ITS BALDR FORMAT (33 BITS) ON THE FLYs
OVERFLOW ENTRIES ARE RETRIEVED RANDOMLY IN THEIR ORIGINAL FORM FROM
THE LABELTABLE FILE AND RESOLVED BY EXCEPTIONS

BUILD DATA DICTIONARY.

FIXUP USES THE DNDICTTABLE (BUILT BY DATSYN) IN THE SEGFILE TO BUILD
THE CODEFILE DATA DICTIONARYs DATA SEGMENT 0 SIZE REFLECTS ONLY THE

USERS DATA« SINCE THE MCP (MALE CHAUVINIST PIG) EXPECTS DATA

SEGMENT - 0 TO RE A PICTURE OF WHAT wWILL BE IN MEMORY, FIXUP MusT

UPDATE DSEGO TO INCLUDE?

1 EDIT TABLE (8 CHARACTERS).
2 cCaP TaABLE.,

30 SPECIAL REGISTERS  (SwleeSw8» TALLY» DATE, TIME»
TODAYS=DATE» TODAYS=TIMEs TODAYS=NAME)

4 CONSTANT POOL (DATANAME MONITOR SYMBOLS» EDIT MASKS)
TRANSLATION TABLES, FILE LIMITS),

Se TRASH AREA (INTERHEDIAT£ RESULTS )
6 ALTER TABLE (IF ANY)s
7 STACK

DATA SEGMENT PORTIONS OF THE COOEFILE ARE SET TO ALL 0 BITSs THIS Is
DONE BECAUSE UPON THE FIRST ACCESS OF A DATA SEGMENTs THE MCP REANS
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IT OFF DISK IF IT HMAS BEEN ALLOCATED SPACE IN THE CODEFILEs

BUILD TRANSLATION TABLES.

EITHER ASCII=TO=EBCDIC AND/OR EBCDIC=TO~ASCII TABLE .IS CREATED ONLY
IF APPROPRIATE TRANSLATION INSTRUCTION IS GENERATEDs THE TABLE(S)
IS LOCATED AS THE LAST PART OF THE CONSTANT POOL.

PROCESS MERGE TOKENS FROM SEGFILE.

THE ONLY VALID TOUKEN IS TMEMVALUEs THIS IS FOR INITIALIZING THE
CONSTANT POOL PORTION OF THE CODEFILE TO MONITOR DATA=NAME SYMBOLS
AND EDIT MASKS,

"BUILD CODE ODICTIONARY,

LA L E L X N ¥ X R R N ENE B 3 KRN X |

THE PSEUDO CODE DICTIONARY (PCD) PRODUCED BY CODEGEN CONTAINS A
SUMMARY OF STATIC CODE AND NUMBER OF VARIABLE LENGTH CONTAINERS FOR
EACH LOGICAL PROGRAM SEGMENTs BY NOw FIXUP HAS CALCULATED THE
CONTAINER SIZES AND MULTIPLIES THESE BY THE PCD NUMBERS AND ADDS
THE PCD STATIC CORE TO BUILD THE FINAL CODE DICTIONARY IN THE
CODEFILE.

IN ADDITION "MARKER™ RECORDS ARE WRITTEN ON THE SEGFILEs THESE TELL
THE BEGINNING CODEFILE DISK SEGMENT ADDRESS FOR EACH LOGICAL
PROGRAM SEGMENT.

PROCESS DATSYN TOKENS.

THE REPORT FILE IS USED TO PRODUCE A LISTING (IF APPLICABLE) AND
TCARDADR TOKENS ARE FETCHED TO APPLY DATA ADDRESSES TO THE LISTING
TMEMVALUE TOKENS ARE PROCESSED TO IMPLEMENT THE "VALUE 1S" CLAUSE.

PROCESS CODEGEN TDKENS,

IN ORDER TO ALIGN PRINTED CODE AND CODE AODRESSES ON THE LISTINGS
CODEGEN TOKENS ARE PROCESSED SERIALLYs - THE USER MAY HAVE (ConE
SEGMENTATION MIXED SO THAT PIECES OF A LOGICAL PROGRAM SEGHMENT ARE
SCATTERED THROUGHOUT THE PROGRAM,

FIXUP EMITS CODE FOR THE CURRENT PROGRAM SEGMENTs IF A NEW SEGMENT
OCCURS» FIXUP USES THE “MARKER" RECORDS TO REMEMBER WHMERE THE CONE
FOR A SEGMENT LEFT OFF ON THE CDDEFILE.
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THE LABELTABLE FILE IS ACCESSED WHENEVER A TBADNR TOKEN IS
ENCOUNTEREDs THE ROUTINE LABEL¢FIXUP TAKES A LABELTABLE OCUR FROM
THE TOKEN AND USES IT AS AN INDEX INTO THE LABELTABLE TO FINALIZE
A BRANCH ADDRESS “ V

FILE LIMIT VALUES ARE SET UP BY CODEGEN AS TMEMVALUE TOKENS AND ARE
INITIALIZED ON THE CODEFILE AT THIS POINT.

CLEANUP

s PRINT THE CODE DICTIONARY
2 BUILD THE FILE PARAMETER BLOCKSS

3 éRINT THE DATA DICTIONARY.

44 BUILD AND PRINT THE PATH DICTIONARY (DATA MANAGEMENT)
54 EUILD'AND PRINT THE COP TABLE.

X BUILD AND PRINT THE RUN STRUCTURE.

Ts FINALIZE THE PROGRAM PARAMETER BLOCK.

8 BUILD AND PRINT THE ALTER TABLE.

9 PRINT THE PROGRAM PARAMETER BLOCK

10« PRINT THE SUMMARY INFORMATION
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GLOSSARY OF ALLFILE AND DNFILE TOKENS

00=TINTGR INTEGER EGt 123 :

00=TEDC ENV4DIVeBLOCK CODE (DNFILE ONLY)

01=TREAL REAL NUMBER FEG! 1243

0l=TpOC DATA pIvISIaN BLOCK CODE (DNFILE ONLY)

02=TNNLIT NON=NUMERIC LIT EGg¢ “aABC"

02=TPDC PROCJDIVRBLOCK CODE (ONFILE ONLY)

03=TXON EXPLICIT DATA NAME FEGS: 01 DATA=NAME

03=TFILEREC EGt READ FILEREC

Q4aTxSECN EXPLICIT SEcTION NAME - EGgt XSECN SECTION.
05=TXPAR EXPLICIT PARAGRAPH NAME EG?! XPAR,

06=TFIXUP FIXUP THE INDICATED OCUR ACCORDING TO THE CONE.,
07=TWORD WORD EG: MOVE 1 TO WORDe

08=TWMON MONITOR WORD OPERAND

09=TCSPL CORRESFONDING LEFT EG! MOVE CORR TCSPL TO TCSPR
10=TCSPR CORRESPONDING RIGHT. EG: MOVE CORR TCSPL TO TESPR
11aTQUAL WORD QUALIFIER EGt MOVE 1 TO WORD OF QUAL
12=2TLABL LABEL EGct a0 TO LABL. .

13=TALTER ALTERCED) OPND EGS ALTER TALTER TO PROCEED Tn P2«
143 TPERF PERFORM OPERAND EG! PERFORM PERF.

15aTPTHRU PERFORM THRU OPERAND EG$ PERFORM Pl THRU PTHRU
16=TLMON MONITOR LABEL OPERAND

17=TLUWUAL LABEL QUALIFIER E€G% GU TO Pi OF LQUAL

18=TRESWD RESERVED WORD EG: GO» MOVE» ADDs

19=TEQB END=OF=BLOCK MARKER=FOR UNBLOCKING

20=TEUF END=OF=FILE MARKER=FOR UNBLOCKING

21#TDOT PER1IQD

22=TPC PICTURE

23aTDOLAR DOLLAR CARD

24=TERROR ERROR OR WARNING MESSAGE

25=TCARD CARD MARKER I,E, SOURCE CARD ENCOUNTERED
263TPROCESSEN PROCESSED DICTIONARY ENTRIES (DNFILE ONLY)
27=2TRDFNS REDEFINES/RENAMES OPERAND EG! 02 X REDEFINES RDFNS
28=TLABELREC OPERAND OF L ABEL RECORDS ARE™ CLAUSE :
29=TCSPS CORRESPONDING SENTINFL=DELIMITS A CSPLsCSPR PAIR
30=TSTATESTOP STATEMENT DELIMITER , '

31=TINDEX #INNDEXED BY" OPERAND EG: 02 DN INDEXED BY TINDEX
32=TSUBS SUBSCRIPT FOR PREVIOUS OPERAND.+CREATED IN ExpLODE
33=T800STOP BOOLEAN PRIMARY DELIMITER+CREATED IN REARRANGE
34sTARITHOP ARITHMETIC OPERATOR EG! ADDOs» DIV3

35=2TINOSECT FOR INITIALIZING ALTERED GO TO PARS OF INDSECTIONS
362aTMINIMUM ESTABLISHES MINIMUM SCALE AND LEFT PART FOR

INTERMEDIATE RESULTS OF AN ARITHMETIC EXPRESSION



00=TCOPX
01=TLIT
02=7CO0P
03=TDADDR
04=TOP
05=3TBADDR
06=2TBITS
07=TSUBORINX
0gaTsbglL INK
09=TFACTOR
10=TBOUND
11=TALTERINDEX
12=2TOPNDX
13aTLITFIX
14=TSTOP

15=

16=
17=TMEMVALUE
18=3TCARDADR
19aTEUR
20=TEQF
23=TDOLLAR
24=TERROR
25=TCARD
26=2TCOMMLITFIX

34

GLOSSARY OF SEGFILE TOKENS

R N N B X B N RN R Y N RN N Y KRN N

COP TABLE 'INDEXsesIF O THEN INLINE TCOP FoOlLLOWS
LITERAL OF 4 OR 8 BIT UNITS -

INLINE CGP

ADDRESS EVENTUALLY RELATIVE TO pSEGO

S=LANGUAGE OPERATOR _

LABELsTABLE OCUR CHANGED INTO BRANCH ADR BY FIxuP
BIT STRING TO INSERT INTO CODE++sGENERAL USE

INLINE COP FOR SUBSCRIPTS OR INDEXES

LINKS SEcTIons BELONGING YO THE saME cODE SEgMENT
FACTOR FOR SUBSCRIPTED INLINE COPS

BOUND FOR SUBSCRIPTED INLINE COPS

POINTER RELATIVE TO ALTER TABLE BASE

SETs LIT FLAG TO O,s.C0P TABLE INPDEX

MAKE A LIT RELATIVE TO A CERTAIN BASECFOR I/0 uSE)
SIGNALS CHANGE IN CODE SEGMENTS

UNUSED :

UNUSED

FOR FIXUP++ INITIALIZES DATA SEGMENT VALUE IN CODEF
DATA ADR TO PRINTOUT WITH CARD (CREATED IN NDATSYN)
END=OF=g8LO0CK MARKER=FOR UNBLOCKING

END=OF=FILE MARKER=FQR UNBLOCKING

DOLLAR CARD

ERROR OR WARNING MESSAGE

CARD MARKER Is4E¢ SOURCE CARD ENCOUNTERED

MAKE A LIT RELATIVE TO A CERTAIN BASECFOR I/n us€)
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MISCELLANEDOUS

NOTE?

URS = FIELD FOR ANY USE YOQU WISHe

wx = TYPE NOT PRESENT IN THIS PASS.
“= 3 TYPE PERMANENTLY DROPPED IN PREVIOUS PASS.
USAGE

000=RESERVFD

001=CuMP

010=DISPLAY

011=MIXED

100=ASCII

101=INDEX

110=UNDEFINED

111=CMP=3

DATA NAME FLAGS (DNFLAGS) (10)

REFERENCE LAREL SORT GROUP  NOT A COND FILLER MONITORED FILE

COUNT RECORD FILE FLAG CORR NAME NAME
OPERAND NAME OPND

(2) (D] (1) (1) (L (1) (1 1) (1)

[ EZ I FPEEEEISE I LYY I N Y R R Y R R RN R N A 2 2 9 S F RN B FFEEEYFFEFYY R ARy rrs 8 8 XN ¥ % § N J
REFERENCE COUNT(TO MINIMIZE NOs OF COP ENTRIES)!

0tNU REFERENCES -

1 1ONE REFERENCE

24TWO OR MORE REFERENCES

LABEL FLAGS (6)

THIS SECT MONITORED  0BJECT UF AT PERFORMED EXPLICIT 49FLAG

CONTAINS LEAST ONE TERMINAL GO TO

ALTERED ALTER PARAGRAPH PAR

GO TO PAR

(1)+ €1) (1) (1) (1) (1)»

(I I AP REU X FEREELEEELEREEIYELERERELLELEEREREREDELARERLRERERNEERLE R LELEREY RN NS R LXR ]

« ON IN SECTION & ALL ITS PARAGRAPHS
49FLAGSL=PRIORITY GTR 49
ExPLICIT GO TO PAR FLAG IS SET IN QUALIFICATION RESOLUTION (IIT)

URS IN LITERAL TOXKENS (4)
FORMAT ALL SIGNFD BINARY
(1) 1) (1) (1)

FORMAT$0=8BIT» 1=4RIT BINARY 1= IT IS 24BIT BINARY
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BASIC cOpP (53)
ADDRESS LENGTH (LOGICAL SIZE) SuB FLAG DATA TYPE ASCII FLAG
(31) (18) (1) (2) (1)

DATA TYPE
00=UNSIGNED 4 BIT
Ol=sUNSIGNED 8 BIT
10=SIGNED 4 RIT
11=SIGNED B RIT

COP FACTORS (80)
#SUBS FACTOR1 FACTOR2 FACTOR3 SUBSCRIPT BOUNDS
(2) (18) (18) (18) (24)

FPB INFO (80)

UNUSED FILE FILE FILE FILE FPB FILE MAX
LAREL HARDWARE ACCESS LIMITS FLAG NUMBER REC LEN
TYPE

(37) (4) (73 (4) (1) (9) (18)

LA P F E A X FE XL N BN YLK ENFYXENIYZ BN RFENREYRSFYEYNFEYEYYNYEY XY RN FYY LYY XE XN ]
- N

PCINFO (74)

MASK aDR MaAPSZ (CORE $2Z) SCALE SIGN CLASS BzZ Cce
(24) (18) (F) - (3) (3) (1Y (1)

SIGN CLASS

O=U O0=NUMERIC INTEGER
iaS 1=NUMERTIC REAL
2zJ 2=NE
33K 3=AN
‘4 af 4=AB

S=AE

MON INFO (303

MONITOR SYMBUL ADRe MON SYM LGTH
(24) (6) '
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ALLFILES OUTPUT FROM INITIAL PARSING (1)

00=TINTGR (29+C(LENGTH#8))
TYPE COLUMN SCALE BYTE LENGTH EBCDIC LITERAL
() (7) (8) (8) (255 MAX)
01=TREAL SEE 00=TINTGR
02=TNNLIT SEE 00=TINTGR
03=TXDN (13)
TYPE COLUMN
(6) (7)
04=TXSECN wx % SECTIONS ARE MARKED AS SUCH ON DNFILE RUT
| § AS TXPAR ON ALLFILE
05=TXPAR SEE 03=TXDN
06=TFIXUP * %
07a2TWORD SEE 03=TXDN
08=TWMON SEE 03=TXDN
09=TCSPL SEE 03=TXDN
10=TCSPR SEE 03=TXDN
11=TQUAL **
12aTLABL 'SEE 03=TXDN
13=TALTER SEE 03=TXDN
142 TPERF SEE 03=TXDN
152 TPTHRU SEE 03=TXDN
16aTLMON : SEE 03=TXDN
17=TLQUAL .
18=TRESWD . (29)
TYPE COLUMN KEY CIN HEX)
6) (7) (16)
192TEOR (6)
TYPE
(6)
20=TEOF SEE 19=TEOB
21=1p0T SEE 03=TXDN
2227PC SEE 03=TXDN
23=TDOLAR €36)

TYPE FLAGS
(6) (307



24=TERROR - C24)

TYPE COLUMN WARN ERRORZ

(s) (7) 1 (10)
252TCARD ~ SEE 19=TEOB
263TPROCESSED *
27=TROFNS SEE 03=TXDN
28=aTLABELREC SEE 03=TXDN
29=aTCSPS *k
30=xTSTATESTOP T kw
31=TINDEX *w
32=sTSURS x®
33aT8BU0STOP * %
34=TARITHOP * *

35=TINDSECT * W

38
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ONFILES OUTPUT FROM INITIAL PARSING (II)

00=TEDC - (6)

TYPE

(6)
01=TDDC SEE 00=TEDC
02=TPDC SEE 00=TEDC
03=TXDN (56+(LENGTH=*8))

TYPE LEVEL ONFLAGS DNOCUR STACKHEAD# SYMBOL LENGTH SYMBOLS
(6) (16) (10) (12) (7) (s5) (30 MAX)

NOTE ¢ LEVEL=2 CHARACTERS

04=TXSECN (SO*(LENGTH=*8))
TYPE 49 SEGg CURRENT LABEL STACKHEAD# sSYMBQOL LENGTH SYMBQOLS
FLAG SECTION QOCUR
0CUR i
(6) (1) (7) (12) (12) (7)) (5) (30 MAX)

SEG# IS SET RY THIS PASS+«.SYMBOL SCRAMBLE DONE BY THIS PASS

05=TXPAR SEE O4=TXSECN
06=TFIXUP (23)
TYPE OCUR FIXUP CDDE
(6) (12) (5)
MARK SUCH THINGS AS:
A¢ NOT CDRRESPONDING OPERAND
B¢ GO TO PAR

07=TWORD C(1B8+CLENGTH=%8))
‘TYPE STACKHEAD#% SYMBOL LENGTHM SYMBOLS
(6) 7 _ (5) (30 MAX)
08aTWMON SEE 07=TwORD
09=TCSPL SEE 07=TWORD
10=2TCSPR SEE 07=TWORD
11=TQUAL SEE 07=TwORD
12=TLABL SEE 07=TWORD
13=TALTER SEE 07=TWORD
14=TPERF SEE 07aTwORD
152TPTHRU SEE 07=TwORD
16=2TLMON SEE 07=TWORD
17=2TLQUAL SEE 07=THWORD

182TRESWD *
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19=TEOB - (6)
TYPE
(6) ,
20aTEOF ~ SEE 19=TEOQB
21=7007 * %
22=7PC (30+(LENGTH*8))

TYPE PC OCUR STACKHEAD® SYMBOL LENGTH SYMBDLS

t6y (12 (7) (s) (31 MAX)

A BLANK 1S INCLUDED AT THE END OF THE PICTURE TO PROVIDE A CONVENIENT
DELIMITER FOR PICTURE PROCESSOR AND TO KEEP PICTURES UNIQUE FROM LABEL
NAMES IN DICTIONARY PROCESSING PASSe ~

23=TDULAR (3¢)

TYPE FLAGS

(g) (30)
24=TERROR * &
25=TCARD * &
26=TPROCESSED 'Y
27=TRDFNS SEE 07=TwORD
28aTLABELREC - SEE 07=TWORD
29=2TCSPS SEE 00=TEDC .
30=TSTATESTOPR *n
31=TINDEX *
32=TSUBS W
33=TBQOSTOP *x
34=TARITHOP * %

35=TINDSECT *
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DNFILEY QUTPUT FROM DICTIONARY PROCESSING (II)

CE B N L X K X N R W X F ¥ R X ¥ FEENY F'Y BN EFEEFRN N EFEETLEE Y Y Fwwy ¥y

00=TEDC (6)
TYPE '
(6)

01=Tn0DC SEE 00=TEDC

02=TPOC SEE 00=TEDC

03=TXDN , C4a)

TYPE LEVEL DNFLAGS SAMENAME QCUR
(6) (16) (10) (12)

FILLERSY FILLER FLAG=1
WORKING=STORAGE SECTIONS ENTRY=0

04=TXSECN (38)
TYPE 49FLAG SEG# SECTION OCUR SAMENAME QCUR
(6) (1) (7 (123 (12)

05=TxPAR SEE O04=TXSECN

06=TFIXUP (23)

TYPE OCUR FIXuP cODE
(6) (12) (5)

07=TWQORD (18)

TYPE UNRESOLVYED OCUR

(6) (12)
08=TWMON SEE 07=THORD
09=TCSPL SEE 07=TWORD
10=TCSPR SEE 07=TwWORD
11=TQuAL SEE 07=TwWORD
12=TLABL SEE 07=TWORD
13=TALTER SEE 07=TwORD
14=TPERF SEE 07=TwWORD
15=TPTHRU "SEE 07=TwWORD
16=TLMON SEE 07=TWORD
17=TLQUAL SEE 07=TWORD
18=TRESHWD * %
19=TEQB SEE 00=TEDC
20=TEQF SEE 00=TEDC

21=2700T7 w
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22=TPC (23+(LENGTH#8))
TYPE OCUR LENGTH SYMBOLS
(6) (12) (5 (31 MAX)
PICTURES HAVE BEEN LOOKED UP AND NOW OCUR = UNIQUE PICTURE. SYMROLS
ARE RETAINED FOR CONVENIENCE FOR PICTURE PROCESSING PASSH

23=2TDOLAR (36)
TYPE FLAGSH
(6) {30)
243TERROR *k
25=3TCARD * %
26=2TPROCESSED (26)

TYPE #BITS

(6) (20)

AT BEGINNING OF EACH BUFFER = USED TO INDICATE HOW MUCH DATA waS
PREVIOUSLY PROCESSED IN THIS ITERATIVE PASS (WHICH ALLOWS THE
DICTIONARY TO OVERFLOM) = THIS TYPE IS DROPPED IN THE NEXT PASS.

27=TRDFNS SEE 07=TwWORD
28=TLABELREC SEE 07=TwWORD
29=TCSPS SEE 0C=TEDC
302TSTATESTOP Cokk
31=TINDEX * %

32=TSuUBS 'Y
33=TB00STOP x%
34sTARITHOP e

35=TINDSECT *x

C e
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DNFILES OUTPUT FROM QUALIFICATION RESOLUTION (IIID

00=TEDC DROPPED

01=7DDC (6)
TYPE
(6)

02=TPDC DROPPED

03=TXON - (56) _ ,
TYPE LEVEL ODNFLAGS SAMENAME DCUR SCOPE
(6) (16) (10) (12) (12)
DNFLAGS REFCNTs HAS BEEN UPDATED

04=TXSECN (31)
TYPE LABEL FLAGS SEG?Z SAMENAME OCUR
(6) (6) (7 (12>

05=sTXPAR " SEE 04=TSECN

06=TFIXUP DRUOPPED

07=TWORD (28)

TYPE RESOLVED QCUR ODNFLAGS
(o) (12) (10)

DNFLAGS NEEDED FOR THINGS LIKE SPECIAL PROCESSING 0OF CONDITION NAMES

08=THMON SEE 07=TWORD

09=TCSPL SEE 07=TWORD

10=TCSPR SEE 07=TWORD

11=TQuAL DROPPED

12aTLABL (43) |
TYPE LABEL FLAGS SEG# SECTION OCUR RESOLVED OCUR
€6)  (6) (7) (12 (12)

13=TALTER (51

TYPE LABEL FLAGS SEG# SECTION OCUR RESOLVED OCUR OBJECT TIME
ALTER INNEX
(6) (6) (7) (12) (12) (8)»

L Y X R F N N Y Y X W N RN ENRELEYE LS YR RN N EE 2K XX KL ENY XY NEIEZE EERXNEREYJEN]

* FOR QUALJRESs USE ONLY
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14=TPERF (51) 4
TYPE LAREL FLAGS SEG# SECTION OCUR RESOLVED OCUR TERM PAR #
(6) (6) (7) (12) (12) (8)

TERM PAR# CANNOT BE THE OCUR BECAUSE OF 8 BIT LIMIT

15=2TPTHRU SEE 14=TPERF

16sTLMON SEE 12=TLABL

17=aTLQUAL DROPPED

18=2TRESHD ik

19=TEQSB SEE 01=TDODC

20=TEOQOF SEE 01=TDDC

21=TDOT "ok

22=T7PC (23+CLENGTH%8))

TYPE OCUR LENGTH| SYMBOLS
(6) (12) (5) (31 MAX)
23=TDOLAR DROPPED

24=TERROR (17)

LA N R B B W R K N B B BB K A N K 2 R J

TYFE WARN ERROR#
(6) (1) (10)

25sTCARD o
262*TPROCESSED DROPPED
27=2TROFNS (52)
TYPE RESOLVED OCUR DNFLAGS SAMENAME 0Cur SCOPE
() (120 (10) (12) (123
28aTLABELREC SEE 07=TWORD '
29=8TCSPS SEE 01=TDDC
30=TSTATESTOP *%
31=TINDEX *x
32=TSUBS *h
33=xTBOOSTOP *k
34sTARITHOP *x

35aTINDSECT * %
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PCINFOt OUTPUT FROM MERGE (IV)

(91) .

MASK MAPSZ LENGTH SCALE SIGN CLASS BZ CP ERROR
ADDR (CORE S7) (LOGICAL S7) FLAG
(24) ¢18) (18) (F) (1) (3) 1) (1) (1)

MAPSZ=CORE SIZE sLDGICAL SIZE= # UNITS TO ACCEPT FROM SOURCE 4.

IF ERRORFLAG=1 THEN MASK ADR« = ERROR# AND SCALE = CARD CULUMN..
MASK IS IN CONSTANT POOL«+LENGTH LATER BECOMES PART 0OF BASIC COPs.
OTHER INFO LATER BECOMES PCINFO PORTION OF ELEMENTARY TOKENG

SIGN

02US UNSIGNED (4 OrR 8 BIT)

12SS HIGH OKDER DIGIT (4 OR 8 BRIT)

23JS HIGH ORDER DIGIT OF LAST UNIT (4 OR 8 BIT)
3=KS HIGH ORDER CHAR (8 BIT)

A=ES +s5=CRsDB (8 BIT)

CLASS

O=INTEGER (4 OR 8 BRIT) PC 999

1sREAL (4 OR 8 BIT) PC 999Vv99 (NUMERIC SCALED)
2=2NE (8 BIT) PC $%5,8388 OR 999499+

3=AN 8 BIT) PC XX94

4=AB (8 BIT) PC AAA

S=AL (& BIT) PC XXBAA
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ALLONFILES OQUTPUT FROM MERGE (IV)

00=TINTGR C33+(LENGTH®*8))
TYPE COLUMN URS SCALE BYTE LENGTH EBCDIC LITERAL
(6) (7)) Ca) (8) (8) (255 MAX)
01=TREAL SEE 00=TINTGR
02=TNNLIT SEE 00=TINTGR
03=TXDN (63)
TYPE COLUMN LEVEL ONFLAGS SAMENAME pCUR SCOPE
(s) (7 (16) (10> (122 (12)

LR K R R N N N E N N NN N B RN B EE XN ELXEEALNEANELRLEREREEE LEYY NEEY X NRER KRN

043TXSECN (42)
TYPE COLUMN URS LABEL FLAGS SEG# SAMENAME OCUR
t6) (7 4y  (6) (7) 12

IF MONITOR FLAG=1 THEN FOLLOWS A NON=NUMERIC LITERAL TOKENs

05=TXPAR SEE 04=TXSECN

06=TFIXUP -

07=Tw0ORD (69)
---.I...h..--‘--.--.------‘.---.---ﬂ.-.—-------.G-.‘-..-..--.---ﬂ-----‘
TYPE COLUMN URS DNOCUR DNFLAGS MONITOR SYMBOL ADRs MON SYM LGTH.
() (7) (4) (12) (10) (24) (6)

08=TWMQON DROPPED

09=TCSPL SEE 07=TwWORD

10=TCSPR SEE O07=TWORD

11=aTQUAL ’ =e

12=TLABL . (54)
TYPE CDLUMNl URS LABEL FLAGS SEG#  SECT QCUR  LABEL OCUR
(6) (7) (4) (6) (7 (12) (12)

URS!
DUMMY TLABL CREATED FOR UNUSED
Ae GO TO.
(1) (3)

13=TALTER (62)

TYPE COLUMN URS LABEL FLAGS SEG# SECT OCUR LABEL OCUR ALTER INK
(6) (7) (4) (6) 7) (12) (12) (8)
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14=TPERF (62)

TYPE COLUMN URS LABEL FLAGS SEG¥ SECT OCUR LABEL DCUR TERM PAR®
(6) (7 (4) (6) (7 (12) 12y : (8)
15=2TPTHRU SEE 14=TPERF
16=TLMON DROPPED
17=TLQUAL e
18=TRESWD (29)

TYPE COLUMN KEY (IN HEX) .
(6) (7 (16)

19=TEOB (6)

TYPE

(6)
20=TEUF SEE 19=TEQB
21=T00T | (13)

TYPE COLUMN

t6) (7)

22=zTPC (25)

TYPE COLUMN PC OCUR

(6) (7) (12 ' .
23=TDOLAR (36)
TYPE FLAGS
(6) (30)
24=TERROR (24)
- TYPE COLUMN HARN ERROR®
(6) (7) (1 (10
252TCARD SEE 19=TEOB
263TPROCESSEDN .
27=TROFNS (63)

TYPE COLUMN URS RESOLVED OCUR DNFLAGS SNAM OCUR SCOPE

(6) (7 (4)y (12) (10) (12) (12)
28=TL ABELREC SEE O07=TwWORD
29 TCSPS DROPPED
30=TSTATESTOP LA
31=TINDEX * &
32aTSUBS **

33=7800STOP ‘ *x
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34=TARITHOP *x
35=TINDSECT ' THIS TOKEN PUT ON SEGFILE AT SPECIFIC LOCATION
AWAITING PROSYN PROCESSINGessSEE SEGFILE LAYDUT
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DNINFO! CINTERNAL FILE) DATA DIVISION SYNTAX (V)

€96)
LEVEL JUST BWZ OCCURS COPX PC  LGTH ADRs USAGE #SUBS
VALUE FLG
(7) (1) (1) (18) (12) (1) €18) (33) (3) (2)

LR Y F RN PESEYEE YN EELFEE Y Y Y ELEYEYEYEFE RFFWIERTEETYTEEY YNy Y ¥ N ¥y

IF PCoFLG THEN LGTH=PCINFO INDEX.
IF LEVEL=50 THEN LGTH=MOM OCUR,
IF #SUBS NEQ O THEN SUBSCRIPTED & #SUBS=1»2,0R 3.

ASCII FLAG

0=EBCDIC
1=2A5C11

IF ENTRY=0 THEN ENTRY=WORKING STORAGE ELSE ENTRY=FD!
(96) ‘

LEv sD FD UN 01 FILE FILE FILE FILE FPB Max
USED OCUR LABEL HARD ACCESS LIMITS NUM REC
TYPE '

7y (1> (1) (32) (12) (4) (7 (4) (1) (9) (18)
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ALLDNFILE: QuTPUT FROM EXPLODE (VI)

00=TINTGR (33+(LENGTH#*8))
TYPE COLUMN URS SCALE BYTE LENGTH EBCDIC LITERAL
(6) (7) (4) (8) (8) (255 MAX)
Ol=TREAL SEE 00=TINTGR
02=TNNLIT SEE 00=TINTGR
03=TFILEREC (281)
TYPE Cot URS CQOPx BRASIC FP8 PC ON JUST BWZ MON USAGE
cor INFO INFO FLAGS INFO
(6) 7y Ca)y 12y (53) (80) (74) (10) (1) (1Y (30) (3

Q4=2TXSECN (42)
TYPE COLUMN URS LABEL FLAGS SEG# SAMENAME OCyUR
(s) 7 (4) (6) (7> (12)
05=TXxPAR SEE O04=TXSECN
06=TFIXUP --
07=TWURD (281) ,
-.--------------.---.----------.------u---------.-p-.---.-Q------------
TYPE CoL URS CoPx BASIC CgP PC DN JUST BWZ MON USAGE
, COP FACTS INFO FLAGS INFO
(6) (7) C4) (12) (53) (80) (74) <(10) (1) (1) €30y (3)
08=TWMON --
09=TCSPL SEE 07=TWORD
10=TCSPR SEE 07=TWORD
IISTQUAL ' -
12=TLABL - (54)

TYPE COLUMN URS LABEL FLAGS SEG# SECTION LABEL
: | ~ DCUR OCUR
t6) (7 4y  (6) 7y  (12) (12)

13=TALTER (62)

TYPE COLUMN URS LABEL FLAGS SEG¥* SECTION LABEL ALTER TAgLE
OCUR OCUR INDEX
(6) (7 4y (6) (7) (12) (12) (8)

14sTPERF (62)
TYPE COLUMN URS LABEL FLAGS SEG® SECTION LABEL TERM PARS
’ OCUR OCURr
(6) (7 4y (6) 7 (12) (12) (8)

L E X X X R X K N N K N L N R & N B N K B X E N B X B R N R A R N N X B L KX NEREELERERLE LR A NYYFENLEEANXLELREY 3 ¥



152 TP THRY SEE 14=TPERF
16=TLMON o=

17=TLQUAL -

18=TRESHWD - (29)

TYPE COLUMN KEY (IN HEX)

(6) (7) (16)
19=TE0R

TYPE

(6)
20=TEQF SEE 19=TEDNB -
21=100T (13)

TYPE COLUMN

(6) (7
22=TPC DROPFED
23=TDOLAR (36)

TYPE FLAGS

(6) (30)
24=TERROR (24)

TYPE COLUMN WARN ERRUR#

(6) (7) (1) (10)
25=2TCARD SEE 19=TEQB
26=TPROCESSED -e
27=TRDFNS -
28=TLABELREC -
29=TCSPS -n
30=TSTATESTOP oww
31=TINDEX SEE 07=TwORD
32=T5UR *h
33=T7B00STQP *w
34=TARITHOP T

35=TINDSECT *w

CIMPLICIT LEVEL 50)

51
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ALLONFILES OUTPUT FROM PROCEDURE DIVISION SYNTAX CHECK (VII)

00aTINTGR _ (26+((LENGTH*SIGNED)Y*(4 OR 8)))
TYPE URS SCALE LENGTH LITERAL
(6) (4) (&) (&) (255 MAX)
01=TREAL SEE 00=TINTGR
02=TNNLIT SEE 00sTINTGR
03=TFILEREC (27
TYPE URS COoPX BASIC FPB  PCINFO DNFLAGS JUST BWZ MON
cop INFO INFO
(6)  (4) (12) (53)  (80) (74) (10) (1) (1) (30)
04=TXSECN (23)

TYPE URS LABEL FLAGS SEG#

(6) C4) (&) (7)

LABEL OCUR NEED NOT RE IN TOKEN SINCE IT CAN BE COMPUTED FROM

A SEQUENTIAL EXPLICIT LABEL COUNTERs THE ALTER TASLE INDEX CAN ALSO
BE COMPUTED TO GIVE TO THE CODE GENERATORS

05=TXPAR SEE O4=TXSECN
06=TFIXUP .-
07=TWORD (271)
TYPE URS COPX BASIC (Co# PCINFO - DNFLAGS JUST BWZ MON
copP FACTORS INFO
(6) (4) (12) . (53) (80) (74) (10) 1y (1O (30)

I I ey vy rr R Y RS R R R R NN PR R R R R R Y Y R YL L LN N ¥ ¥ ¥

NOTES FOR DATE» TIME, TODAYS=DATEs ETC,» A TWORD 1S CREATED CINTERNAL
TO PROSYN) wWITH SUBF=0, #SUBS NEQ 0O» AND FACTORI TELLS WHICH:
1=DATE» 2=TIMEs 3=TODAYS*DATEs 4=TODAYS*=NAME
URS
INDEXED«DN COP RELATIVE INDICATOR INDEX
(1) (2) (1)

INDEXED«NN =THIS IS AN INDEXED DATANAME (DN INDEXED BYsss)
COP RELATIVE INDICATOR?

SET INTERNAL TO CODE/GENERATOR

0=USE SEG# & DISP IN BASIC COP

1=0I5P 1S RELATIVE TO REUSEABLE TRASH BASE DISP
INDEX = 77 C USAGE INDEX. '

08=2TWMON el
09sTCSPL -
10=TCSPR =

11=TQUAL -
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12=TLABL (47)
TYPE URS LABEL FLAGS SEG# SECTION OCUR LABEL OCUR
(6) (4) (6) (7> (12) (12)
SEARCH ROUTINE IN PROSYN USES LOW ORODER BIT OF URS TO TELL CONDITION
ROUTINE IN CODEGEN TO USE NEXT SENTENCE OCUR (NS+OCUR)e NS+OCUR 1S SET
BY SEARCH RUUTINE IN CODEGEN.

13=TALTER (559
TYPE URS LABEL FLAGS SEG# SECTION OCUR LABEL OCUR ALTER INDEX
(6) 4y (6 (7) (12) €(12) (8)
14=sTPERF (55)
TYPE URS LABEL FLAGS SEG# SECTION OCUR LABEL ODCUR TERM PAR®
(6) 4y (6) (7) (12) (12) (8)
153TPTHRU DROPPED (ALL PERFORMS= 14=TPERF)
16=TLMON _ - -
17=TLQUAL e
18aTRESWD €30)

TYPE URS KEY
(6) (8) (16)

IF KEY=ALPHABETIC OR NUMERIC THEN

URS
NUT CLASS UNUSED
(1 (7
1F KEY=RELATIONAL OP (LSSsLEQINEQIEQL,GEQsGTR) THEN
URS
UNUSED IMPLIED SURJECT
(7) (1
19=TEOB (6)
TYPE
(6)
20=TEQCF SEE 19=2TEOB
21=7D07 DROPPED (CHANGED TO RESERVED)
22aTPC -
23=TDULAR (36)

TYPE FLAGS
ts) (30)

24=TERROR (24)
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TYPE COLUMN WARN ERROR®

(6) (7) (1) (10)
253TCARD SEE 19=TEOSB
26sTPROCESSED as
27=TROFNS e
28=TLARBELREC -
298TCSPS DROPPED
30=TSTATESTOP SEE 19=TEQOSB

GENERAL USE 15 70 pELIMIT A STATEMENT FOR CODEGEN BECAUSE THE ¢nDEGEN
CONTROL ROUTINE ALWAYS DOES A GET FOR A RESERVED WORDe EXAMPLE 0fF uSE
OF TSTATESTOP! THE MOVE VERB MAY HAVE MULTIPLE RECEIVING FIELDS AND
MUST KEEP SCANNING IN PROSYN UNTIL IT GETS A NON=RECEIVING FIELD TOKEN
¢« PUTTING OQuT THE TSTATESTOP MAKES SCANNING IN CODEGEN EASIER. ALSO
USED IN PROSYN BY SORTs ACCEPT/DISPLAY» DUMP» SET» STOP RUNs ANN
DATA MANAGEMENT,

31aTINDEX SEE O7=TWORD % IMPLICIT LEVEL 50
312=TSUB (75)

L X LR RN R EJZ EKENKLENXE X FZL ¥ K R X X ¥ J

TYPE URS C0oPX BASIC CQP
(6) gy €(12) (s53)

33a7BOOSTOP SEE 19=TEOB
34=TARITHOP (19) |
TYPE URS OKFERATOR OPERATOR ROUND SIZE MULTIPLE RECEIVING
CLASS - ERROR FIELDS
(6) (4) (4) (2) (1) (1) (1)
IF DIV3 THEN?
URS
REMAINDER ROUNDED REMAINDER UNUSED
(1) (1) (23
IF STORE THEN
URS
UNUSED EMIT«BOF(1) FOR =« QR / IN COMPUTE
(3) (1)
OPERATOR?

0=ADDs» 1=SUB» 22t MULS3=DIVs4=EXP»S5=M0D»6=STORE»7aSTOREMOD»
8aDELETE~TOP=0OF=STACKr9=CHANGE~SIGN
OPERATOR CLASS!
£EGY ADLO»ADD1»ADDZ2,»ADD3
SUBOsSUBL,SUB2sSUB3
DIVi»DIV2,sDIV3s
MUL1sMULZ

35=TINDSECT (33)

TYPE TXPAR ALTER INDEX TLABL OCUR TLABL SEG



(6) (8) - (12) (7)

(I Y Y P L X I P Y Y I XYY R YT Y Y Y Ry Py e Y ¥y

362TMINIMUM
TYPE URS MINIMUM SCALE MINIMUM LEFT PART
(6) (4) (8) (8)
USED BY COMPUTE TO ESTABLISH wmINIMUM SCALE & LEFT PART
INTERMEDIATE RESULTS

FOR

558
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LABELTABLEt OUTPUT FROM CODEGEN (VIII).

(96 BIT ENTRYses15 PER DISK SEGMENT)
TYPE=3 (LINK)

TYPE UNUSED LABELOCUR
(2) (77) (17

TYPE=0»1s2 (O=PLAIN ADRs»1=AND ADR»2=THEN ADR)

TYPE UNUSED SEG® CODE #BADDRS ®#LENBS #DISPS #DADDRS
(2) (13 (7) (22) (13) (13) (13) (13)

NOTES#DISPS IS COUNT OF DISPS THAT ALSO MAVE A SEG AS PART OF THE
ADDRESS. #DADDRS HAVE DISP 8BUT NO SEG.
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SEGFILEs FROM ALL PRIOR PHASES

NOTE$ MERGEs DATSYN» AND CODEGEN EACH HAVE A DISCRETE AREA FOR THEIR
TOKENSs 18=TCARDADR IS EMITTED ONLY BY DATSYNs MOST DOF THESE TOKENS
WERE DESIGNED FOR USE BY COOEGEN, }

N Y N E R R E R N N N N N N NN N N N NN N R E R R R R R R R R I R )

SEGFILE HEADER (DISK SEGMENT Oesas2 DISK SEGMENTS)
SEE COMPILER LISTING FOR CONTENTS

LN ) 84605 8650800090600 04

o3
DISK SEGMENTS)

O 6 60 6056865000008 ORNEIIIILLIBIIIEITEPIROIEDRIOETRDY

L 2N )

PSEUDD C 0DE DI CTIONARY (11
(144 BIT ENTRYese10 PER DISK SEGMENT)

USED TO cOLLECT ¢cODE TOGETMER AS USER SPECIFIED

LINK LINK UNUSED CODE #BADDRS *®LENBS #DISPS #DADDRS

HEAD TAIL
(203 (20) (30) (22) (i13) (13) (13) (13)

LL E X EFETE N R KRB XEERENLRFYLESNELYEYEEEYEEFYFEEERERLEEERNRYYEEFE FEE R XX LN

G 6 60 5 00 680080060000 E I EIN OO NS00I EPOOELEPIIOIOIIONOIOIOESIOIOIONGOILOBIESLETOGDSE

TINDSETCT ENTRY T ABLE (1 DISK SEGMENT)
(10 BIT ENTRY«ss100 ENTRIES)

NUMBER OF ENTRIES FOR THIS CODE SEGMENT
(10)

€08 8050060 0663300804000 00060080080HNY NG NI ILOIISLEbOO00E0000000

¢
TINDSECT TOKENS (100 DISK SEGMENTS)
(27 BIT ENTRY«ee53 PER DISK SEGMENT)
TXPAR ALTER INDEX TLABL OCUR TLARL SEG#
(8) : (12) (7)
NOTE THAT THIS SETUP LIMITS EACH USER INDEPENDENT CODE SEGMENT TO
53 ALTERABLE GOTO PARAGRAPHS
O 0 0 0 0 66000805 660 00800000000 AL OE 006N LEIIIELNIEIOIBIOIINIIIGIDNGIOOTLY
P ATH NITCTIONARY (DATA MANAGEMENT)
IO IR IR I I SRS RS R R R NN S B I I S Y RN N AN S S N RN I NI N BN NN B SK B R N N RS N R N R B A R S B NN )
MERGE TOKENS
SEE DOCUMENTATION ON TOKENS
LIS RN Y SO BB S N SE B NN B R O A BT Y B BN BB BN O BN B B R NI S R S Y BN N RN R SRR BN BB B R BB BB B Y IR N
DATS YN TOKENS
SEE DOCUMENTATION ON TOXENS
S B 00 808 0088684000000 00600088 P0000080 008000000000 000b0b0000b0ssstataie
DNDICTTABLE
(47 BIT ENTRYse430 PER DISK SEGMENT) .
SEG DISP LENGTH ALLOCATE.DISK+ON«CODEFILE.
(7) (213 «(18) (1)

SEG=DATA DICTIONARY INDEX
LENGTH2BYTE LENGTH
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INITIALIZES 1=WORKING STORAGEs, FILE LABELS» ETCa

0=0THER (FD 01 RECORDS» ETC4)

LAST DNDICTTABLE ENTRY IS TERMINATOR SET TO ALL 0 8ITS
ll..ltlCi..l¢6i00000lQitl..l.ol.IQCOiOOQQOOQOOOODQOOQOOOOOCOO“.OOQOQUOC -
Cc 0P T ans Ll E '

(55 BIT ENTRYsee26 PER DISK SEGMENT)

BASIC COP (TYPE=0)

TYPE SEG DISP LENGTH SUBF DTYPE ASCII
2) (7) (24) (18) (1) (2) (1)

NOTESIN FINAL COP TARLE?

IF 1 SUB THEN 1 EXTRA COP TARBLE ENTRY4ea

If SUBF=1 THEN FOLLOWED BY

SUBSCRIPT ENTRY (TYPE=1)

IF 2 OR 3 suBS THMEN 2 EXTRA c0OP TABLE ENTRIES,

TYPE #SURS UNUSED BOUND FACT1 UNUSED
(2) (2) (1) (24) (24) (2)
AND IF #SUBS>0 THEN FOLLOWED BY
SUBSCRIPT ENTRY #2 (TYPE=2)

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

BB 00000000000 bt 0seites ettt ettt Nesettrtobttnsitebitertinndn
FPB (2 DISK SEGMENTS)
ONE ENTRY PER FILE DECLARED IN PROGRAM

FPB (AS MCP EXPECTS IT) OTHER FILE INFO
(1 stG) - (1 SEG)

60 60 608800 500008080088 60606020806200008 6050000000006 0080n800b00080b00 0000
L TER TABLE
(19 BIT ENTRYsse75 PER DISK SEGMENT)

TXPAR SEG TLABL OCUR

(?7) (12

‘
A

.6.100‘0..‘00:0ooocun.léioooo’cb.ooiiooooo-o‘000000600!0000’.._60aooococc#
C0ODEGEN TOKENS
SEE BELOw



00=TCOPX 29
TYPE COPX SUBFLAG #SUBS SURBEDDN SEG#
€6) (12) (1) (2) (1) (7)
0t=TLIT (164 CC(LENGTH+SIGN)*(4 OR 8)))
TYPE LTYPE LGTH LSYMB
t6) (2) (8) (255 MAX)
LTYPE
0=4 BIT UNSIGNED
1=8 BIT
2=4 BIT SIGNED
3=RESERVED
02=TCUP C(INLINE) (64)

TYyPE BASIC COP #SUBS SUBBED.DN COP RELATIVE INDICATOR
(6) (53) (2) (1) (2)
SUBBED (N ,
IF SuBF AND SUBBED.DN THEN SUBSCRIPTED DATANAME
IF SUBF AND NOT SUBBED+ON THEN INDEXED DATANAME

03=TDADDR (32)
TYPE TDADDR RELATIVE INDICATOR DADDR
(6) (2) (24)
TOADDR RELATIVE INDICATOR:!
00=RESERVED
01=paTa SEG O RELATIVE
10=RELATIVE TO TRASH

Qa=TOP (18)
TYPE 0P CabE
€6) (12)
05=TBADDR (39)
TYPE LABEL+TABLE OCUR
(6) (33)
06=TBITS (14+LENGTH)

TYPE BIT LENGTH BIT STRING
(6) (8) (255 MAX)

59
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07=TSUBORINX (61)
TYPE BASIC COP COPJREL4INDICATOR
(6) (53> (2)

08=TSEGLINK (34)

LA K N X X N N N E'N % N N N RN N N N N N N W RN N XN B NE N XN XN J

TYPE DISK ADR OF NEXT SECTICN SEG#
TO BE PLACED IN THIS
PHYSICAL CODE SEG

(6) (20) . (8)
09=TFACTOR (24)

TyPE FACTOR

(6) (18)
10=2TBOUND (30)

TYPE TABLE ROUND

(6) (24)
11=TALTERINDEX ' (14)

TYPE ALTER INDEX
(6) (8)

NOTE® SIZE OF CONTAINER FOR ALTER TABLE IS NOT KNOWNs THIS IS A
POINTER RELATIVE TO ALTER TABLE BASECUSED BY GOPAR OPERATOR),

12=TOPNDX . SEE 00=TCOPX
13=TLITFIX (28+(LENGTH*(4 OR 8)))
TYYPE LTYPF LENGTH BIT«DISP TDADDR RELATIVE INDICATOR LITERAL
(6) (2) (8) (10) (2) (160 MAX)
NOTES LENGTH DOES NOT INCLUDE BIT«DISP OR TOADDR RELATIVE INDICATOR.
BIT«DISP Is BIT LOCATION IN THE LIT 7O BE FIXED UPs THE LENGTH OF
THE AREA Ta BE FIXED UP IS ASSUMED TO BE 24
NOTE: FOR I/0 TYPE VERBS THE ADR IS CHANGED IN FIXUP TO BE BASE REGs
RELATIVE. IE$ INCLUDE cOP TABLE & EDIT MASK.

14278T0P SEE 19=TEOB
NOTE?! TERMINATES A PORTION OF CODE WHEN CODEGEN ENCOUNTERS A TXSECN
. WITH SEG# NEQ SEG® OF LAST TXSECN.
15 x%
16 _ "W
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173aTMEMVALUE " (70+(LENGTH+(4.0R 8)))
TYPE ASCIT LTYPE LIT ALL RIGHT DNDICT O0IGIT DEST LSYMB
FLAG LENGTH FLAG JUST  TABLE DISP  SIZE
INDEX
(6) (1) (1) (8) (1) (1) (10) (24) (18) (160 MAX

NOTE® MAPS "VALUE"™ CLAUSE ONTO CODEFILE SGC INITIAL VALUES ARE LOADED
AT RUN TIME.
ONDICTTABLE INDEX OF O INDICATES DSEGO

18=TCARDADR (51)
TYPE DNDICTTABLE INDEX DIGIT DISP (COPX
(6) (9) (24) (12)
NOTE: TO GIVE AN ADDRESS ASSOCIATED WITH A CARD TO BE PRINTED ON THE
REPORT
19=2T€08 (6)
TYPE
(6)
20=TEOF SEE 19=TEODB
23=TDULAR - (36) :
TYPE FLAGS
(6 (30)
24=2TERROR (24)
TYPE COLUMN WARN ERRQOR#
(6) (7) (1) (10)
25=TCARD SEE 19=TEOH
26=TCOMMLITFIX (28+(LENGTH=xC(4 OR 8)))

TYPE LTYPE LENGTH FIXWsCTNUM TDADDR RELATIVE INDICATOR LITERAL

(6) (2) (8) (10) (2) (160 MAX)
FIELDS ARE ANALOGOUS TO THOSE FOR TLITFIX EXCEPT FOR FIXsCTNUM, THE
LITERAL IS ASSUMED TO BRE A COMMUNICATE MESSAGE WHICH IN WHICH €T
THRU CT«10 MAY NEED TO BE FIXED UPe EACH BIT OF FIXsCTNUM CORRESPONDS
TO A CTe WHAN THE I=TH BIT OF FIXeCTNUM IS ONs FIXUP WILL FIX THE '
CTsl C(THE I=TH CT).
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CODEFILE: OUTPUT FROM FIXUP (IX).

DISK ADR CONTENTS

S0 bs b s T EEEREK]

0 PROGRAM PARAMETER BLOCK (PPB)
1 RUN STRUCTURE
2 DATA DICTIONARY

DATA (THE VARIABLE DSEGODISK«ADR POINTS TO HERE)
CODE DICTIONARY

CODE

FILE PARAMETER BLOCK(S) (FPB)

PATH DICTIONARY (DATA MANAGEMENT) -



coBOL S=MEMORY ALLOCATIONG

63

A TYPICAL COBOL PROGRAM LAYOUT IN MEMORY IS AS FOLLOWSS

FIRST ENTRY (COPX=1) =>

DATA SEG O

STACK BASE
STACK LIMIT

BASE e gy,

WM ARSBeenny,

- Wy

EDIT TABLE (8 CHRS)

COP TABLE

LR R R R RN RN XN R R W N R NN

SPECIAL REGISTERS
DATA=NAME MONITOR
SYMBOLS

EDIT MASKS

FILE=LIMITS
NON=OVERLAYABLE
USER DATA AREA,
COMMUNICATE AREAS
CONSTANT POOL
TRANSLATION TARLES
TRASH AREA FOR
TEMPORARY RESULTS

ALTER TABLE

STACK

OVERLAYABLE
USER DATA AREA

REINSTATE INFO AND
RUN STRUCTURE

DATA DICTIONARY

ook e e W R ek ke ok

S=CODE

(22X RS2SR R AR N

<==== BASE REGISTER
' .

|
|
|
|
|
|
|
STATIC MEMORY
-
|
|
1
|
1
|

-

A
L
— e et - - ———

DYNAMIC MEMORY
1
!
{me=ee | IMIT REGISTER



SH1i

[ ]

¢

[}
SK8
TALLY
JULIAN=DATE
TIME
TOUDAYS=DATE
TUDAYS=NAME
DM=STATUS

THE SPECIAL REGISTERS

PC

PC
PC
PC
PC
PC
PC
PC

ARE ALLOCATED AS FOLLOWS!?

9 CMP

9 CMP
9(5)
9(5)
9(7)
9(6)
x(9)
9(6)

cMP
CMP
CMP
CMP

Cmp

NOTE ¢
NOTE S
NOTE 8

YYoeno

HHMMSST

MMDDYY

64
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MONITOR STATEMENT

THE MONITOR STATEMENT MUST PRECEDE "IDENTIFICATIUN DIVISION": SYNTAX
2 MONITOR <FILE=NAME> [DEPENDING] (<DATA=NAME LIST> ¢ <LABFL
LIST>»). '

THE <LABEL LIST> MAY CONSIST OF ONLY "ALL"™ WHICH IMPLIES EVERY
PROGRAM LAREL

SYMBOLS FOR MONITORED DATA=NAMES ARE PUT IN DATA SEGMENT ZERQs THIS
Is BECAUSE IT IS LIKELY THAT A DATA=NAME wWILL BE A RECEIVING FIELD
MORE THAN ONCE ANND THIS METHOD SAVES CARRYING THE SYMBOLS AS A
LITERAL IN THE CODE SEGMENTS.

SYMBOLS FOR MONITORED PROGRAM LABELS ARE SET UP AS LITERALS IN THE
CODE WHERE THE LABEL EXPLICITLY OCCURSse -

A DATSYN ROUTINE (BUILD.COPS) 1S RESPONSIBLE FOR ASSIGNING A MONITOw
BUFFER OF 132 CHARACTERS IN DATA SEGMENT ZEROs IT ALSO BUILDS A
MONITOR COP AS COUP # 1 UNLESS "NOCUP" IS SPECIFIEDS

AT CODE SEGMENT ZERU, DISPLACEMENT ZERO» A ROUTINE IS EMITTED WHICH
CONSISTS OF A MVNs COMMUNICATEs AND XITs THIS ACHIEVES A WRITE 0N
THE WUSER SPECIFIED LINE PRINTER FROM THE MONITOR BUFFERe THE
ROUTINE IS ENTERED AFTER THE MONITUR BUFFER HAS BEEN SET UP AT
VARIOUS POINTS IN THE PROGRAMs MOTIVATION FOR THE ROUTINE IS TO
SAVE CODE SPACE.

MONITOR TOKENS

EGS MONITUR PRINT (MASTERs XXX &t PAR1)e

MERGE INPUT MERGE OUTPUT
MONITOR C(TRESWD) MONITOR (TRESWD)
PRINT (TwORD) PRINT (TWORD)
MASTER (TwWMON) '
XXX (TwMON) '
PAR1 CTLMON) s
PAR1 (TXPAR) WHERE THE LABEL APPEARS

"PARLI®" (TNNLIT)

.
MASTER (T#ORD) WITH MONITOR LENGTH AND
MONITOR SYMBOL ADDRESS
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DATSYN OuTePUT

MONITOR C(TRESHD)
PRINT (TFILEREC) WITH MONITOR BUFFER ADDRESS
PERIOD (TnOT)

EGt MONITOR DEPENDING PRINT (A» Bs C 8 ALL)D.

MERGE INPUT

MONITOR (TRESWD)
DEPEND (TRESHWN)
PRINT (TWORD)Y

A (TWMON)
B (TWMON)
C ( TWMON)

NO INDICATION OF “ALL"™ BECAUSE TNNLITS APPEAR AFTER EACH EXPLICIT
LABEL
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SUBSCRIPT ANND INDEX OPTIMIZATION,

LE L X R E N AKX ¥ ENBLE I EN N R R N RN BN NN K XX

RULES FOR SURSCRIPTS.

1.

2

4.

LITERAL SURSCRIPTS CAN NOT BE SIGNEDs THERFFOREs THEY CaN
NOT GENERATE TOO LOW AN ADDRESS.

THE BOUND IS THE MAXIMUM DIGIT DISPLACEMENT OF THE LAST
VALID ENTRY (WHICH IS ANY LENGTH AND MAY BE 1IN DIGITS OR
CHARACTERS).,

THE INTERPRETER CHECKS EACH SUBSCRIPT LEQ 0+ IF SO0» THEN
ERRORs AFTER ALL GATHERING AND MULTIPLYING OF SUBSCRIPTS
Is DONEs THIS IS CHECKED AGAINST BUUNDS AND IF > BOUNDS
THEN ERROR

IF  ALL SUBSCRIPTS FOR A DATANAME ARE LITERALS» PROSYN
CHECKS FNR BOUNDS ERROR., OTHERWISE, EVEN THOUGH A LITERAL
MAY BE LARGER THAN THE CORRESPONDING OCCURS VALUE IN THE
DATA DIVISION DECLARATION» WE DONT CHECK (THE VALUE 0F
ANOTHER SUBSCRIPT MAY QOFFSET THIS VALUE AND BRING THE
TOTAL WITHIN BOUNDS)s

RULES FOR INDEXES.

14

2

DATA=NAMECINDEX + LITERAL) ¢t THE DATA=NAME ADDRESS 1S
OPTIMIZED AND THE LITERAL LROPPED

DATA=NAMECINDEX = LITERAL) ¢ IF THE NEGATIVE LITERAL PLUS
THE DATA=NAME ADDRESS ARE GTR 0» wE OPTIMIZEs OTHERWISES
WE DONT KNGW IF THE INDEX wILL MAKE THE FINAL ADDRESS
WITHIN BOUNDS«e¢sSO WE DONT GOPTIMIZE AND WE LET THE
INTERPRETER CATCH ANY ERROKS
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 GLOBAL +DOLLAR FORMAT

BIT RESERVED wWORD FOR $ CARD
0 LIST '
1 DOUBLE 1=00UBLF»0=SINGLE (DEFAULT)
2 SUPPRESS
3 SPEC
4 CONTROL
5 CODE
6 ANSI (VSe DEFAULT 83500 COBOL WHICH
ASSOCIATES "ELSE" wITH SIZE ERROR
CLAUSE AND NORMAL 1I/0 AT END AND
INVALID KEY)
7 PARSE (MONITOR)
8 picT (MONITOR)
9 DNQUAL (MONITOR)
10 LOUAL (MONITOR)
11 MOIGE (MONITOR)
12 DATSYN (MONITOR)
13 ExPLODE (MONITOR)
14 PROSYN (MONITOR)
15 CONEGEN (MONITOR)
16 FIXUP (MONITOR)
17 DERUG (NO DEBUG YIELDS NO cODE FOR CNROL
MONITOR OR DUMPe+eDERUG IS DEFAULT)
18 ERRMESS (GIVES LISTING OF.ALL COBOL ERRORS)
19 NOCOP
20 REFERENCE (PRODUCES MONITOR CONE FOR VARTIABLES
IN cOg0L MONITOR LIST AND REFERENCED
AS OTHER THAN RECEIVING FIELDwas
EGs IF A=Bs)
21 TIME
22 EXAMINE (ONLY IF S=*0P PRESENT IN INTERPRETER)
?3 = 28 UNDEFINED
29 RESERVED
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USE OF DYNAMIC

PARSE
A+ RESERVED WORDS
1« MONITOR DATA DIVISION = 14936 BITS.
2+ PROCEDURE DIVISION = 10944 BITSs
Bs COPY REPLACING A BY Buses
1¢ A REQUIRES 144(8=LENGTH OF A BITS)
2+ B REQUIRESS
As B IS WORD 144(8+LENGTH OF B BITS)
Be B IS QUALIFIED WORD.
14+ (B2LENGTH B+
14+(BxLENGTH OF EACH QUALIFIER)+
22 FOR EACH IN/OF.
Ce B IS A LITERAL
22+ (B*LENGTH UF B)e
3, LINKS PEQUIRE 24 BITS PER REPLACING ENTRY (l.Es EACH A BY B).
Ce MNEMONIC NAMES .
26+(8«LENGTH OF MNEMONIC SYMBOL) FOR EACH
+16 BITS FOR AN END OF LIST
DATA NAME QUALIFICATION
EACH EXPLICIT DATA NAME REQUIRES 34 BITS (MAXIMUM OF 5000 ENTRIES)Ss
BUT OVERALL MAX OF 65K BITS NOw = 1928,
LABEL QUALIFICATION
£ACH EXPLICIT PARAGRAPH/SECTION NAME REQUIRES 37 RITS MAXe OF 4000
ENTRIES)Y = 1783,
MAXIMUM OF 50 ALTERED GO TO PARAGRAPHS,
MERGE
As CONDITION NAMES EXPANSION,
EACMH 88 VALUE SPECIFIED REQUIRES 33 BITS IN ADDITION TO THE
LENGTH OF THE VALUE CHARACTER STRING ITSELF
ADD 53 BITS OVERHEAD
Bs MONITOR FUNCTION
EACH DATA=NAME MONITOREND REGQUIRES 42 BITSe
EACH LABEL MONITORED REQUIRES 18 RBITS IN ADDITION TO THE
CHARACTER STRING OF THE LABEL ITSELF
DATSYN '
As PICTURES.
EACH UNIQUE PICTURE REQUIRES 93 BITS
Bs FD'Ss ,
EACH FD REQUIRES 293 BITS,
Cs DATA SEGMENTATIONS
EACH GROUP OF DECLARATIONS (FILE RECORD AREASs 77'Ss 01's)
WHICH ARE CANDIDATES FOR A DATA SEGMENT REQUIRES 47 BITS fFOR
TEMPORARY PSEUDO DATA DICTIONARY:s
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1ST 3 PASSES == PROCEDURE DETAILS

GENERAL NESCRIPTION OF INITIAL PARSING ¢
OVERALL THE PASS IN BROKEN INTO TWO PARTS
1+ PARSING OF MONITOR THRU DATA DIVISION.
2¢ PARSING UF THE PROCEDURE DIVISION.
INVOLVED IN DUING THE PARSE ARE PROCEDURES FOR
1+ MERGING SOURCE LANGUAGE INPUTS C(INCLUDING LIBRARY COPY)
2, SCANNING AND ISOLATING SYMBOLS (RESERVED, DATA NAMES, LABELS ETC)H
3¢ WRITING OQUTPUT FILES CALLFILESDNFILE» REPORTHLIBRARYSNEW SNURCE)
4¢ LOOKING UP RESERVED wWORDS
5S¢ COPYING SUBSCRIPT LISTS
6¢ REPLACING ITEMS IN COPY
7¢ BASIC SYNTAX CHECKING FOR
As  UOVERALL 3 :
1+ THAT ALL DIVISINS ARE PRESENT AND IN PROPER ORDER
2 FIRST ITEM IS A RESERVED WORD (EXCLUDING $ CARDS)
Bs MONITOR
1¢ HAS A FILE NAME ,
2+ LEFT AND RIGHT PARENS PRESENT
3+ STMT TERMINATED BY A PERIOD
Ce ID DIVISION @
EXCEPT FOR PGM=ID THE COMPILER FINDS THE NEXT
FIXED WORD IN COLUMNS 8=11
ALSO SUPPLIES DATE=COMPILED
Ds ENVIRONMENT DIVISION
1¢ 0OBJECT=COMPUTER
As VERIFIES AND SAVES MEMORY SIZE
Bs VERIFIES AND SAVES CODE AND DATA SEGMENT
2¢ SPECIAL=NAMES 1
A+ SAVES CURRENCY SYMBOL
B¢ SETS DECIMAL=PT COMMA
Cs BUILDS A LIST OF MNEMONIC NAMES
3: FILE=CONTROLS
JUST CUPIES
44 I=U=CONTROL
COPIES 1IT
Es+ DATA DIVISION ¢ _ .
1+ ISOLATES FILE SECTION =ITS FD SD AMD RECORDS FROM
W=STORAGE SECTION
2¢ FNDs» SD AND W=STOR GO TO DN FILE wITH LEVEL "0O"
AND EXCEPT FOR W=S THE FD FLAG IS SET TRUE
FILE SECTION
1¢ EACH ENTRY MUST START wWITH "FD" OR ®"SD"
2+ A FILENAME MUST BE PRESENT
3+ EVERYTHING FROM FD TD A PERIOD IS COPIED
As EXCEPT DATA AND LABEL RECORDS
DATA REC CLAUSE DROPPED
LABEL RECORD = TLABELREC
4¢ FOR THE RECORD DESCRIPTIONS 3
EACH MUST START WITH AN INTEGER LEVEL =ERROR IF NOT»s
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ERROR IF LEVEL IS "00"»

FILLER OR TWORD MUST FOLLOwW LEVEL =ERROR IF NOT»
ERROR IF A FIXED .NAME FOUND BEFORE A PERIOD IS FOUND»
KING=STORAGE : -

AME AS FOR FILE RECORDS

Fe¢ PROCEDURE DIVISION

1.
A
Bs
Ce
D
Ee
Da
Ee

24
A
As

Be
Cs
Ds
Es
Fa
Ge

He
I

IF DECLARATIVES!

ERROR IF NO PERIOD FOLLOWING "DECLARATIVES"»
ERROUR IF SECTION NAME MISSING»

ERROR IF NO END DECLARATIVESS»

ERROR IF NO USE STMT,

IF END DECL FOUND BUT NOT "DECL"™ THEN ERROR»
END DECL FULLOWED By PERIODS

IF "END"™ IN COL 8=11 = CONSIDERED MEND DECL"»
GENERALS

ERROR IF FIRST ITEM NOT A PARAGRAPH OR SECTION NAME
OR DECLARATIVES, :

ERROR IF NO PARAGs FOLLOWING SECTION»

LAST INPUT MUST BE TERMINATED BY A PERIODs

"EXITY MUST BE FOLLOWED BY A PERIQD»

PRIODRITY GTR 99 «~ERROR»

MISSING PERIOD AFTER M"SECTION" AND PARAGRAPH,

FOR THOSE VERRBS REFERENCING LABELS *ERROR IF

LABEL NOT TWORD OR TINTEGERS

“"FROM"™ OR "TO*" MISSING ON SUBTRACT» ADDs MOVE» ALTER
FILE NAME MISSING FROM READs» SELECT

GENERAL PROCFDURE DIVISION PROCESSING INVOLVES

1s
2

3
4,

S
64

RECOGNIZE AND TYPING EXPLICIT SECTIONS AND PARAG.
RECOGNIZE THOSE VERBS THAT HAVE LABEL REFERENCES AND
MARKING THE LABELS

SUPPLYING A SEGMENT NUMBER TO OUTPUT TOKENSCTXSECNsTXPAR)
FUR THOSE VERBS WHERE LABELS ARE REGUIRED = VERIFY TgAT

A LABEL IS PRESENT AND IS AN INTEGER OR WORD

IF DECLARATIVES IS END DECLARs PRESENT AND VICE=VERSE
RECOGNIZING "CORRESPONDING" AND MARKING ITS OPERANDS

PROCEDURE DOLLAR3 _
SCANS A §=CARD & RETURNS DIAGNOSTICS

LOOKS UP CONTROL WORDS (DOLL «WORDS ARRAY)

SETS GLOBALDNLLAR BOOLEANS ACCORDINGLY.

QUTPUTS TO REPORT FILE (TO PROVIDE FOR ERROR PRINTING & "CONTROL™)

1
24
3.
4,
S,

BUMPS €

ARDsMARKERCT

ROUTINE FEEOD3

COLLATES INPUT FROM CARDS» TAPE/DISK & LIBRARY
WRITES NFW TAPE/DISK IF REQUESTED

PERFORMS SEQUENCE CHECK IF REQUESTED (DEFAULT=ON)
REPORTS EXPLICIT LABELS (CLABLF)

PURGES BLANKS REYOND COoL 12 0oF CONTINUATION CARDS
WRITES RFPORT FILE

MAINTAINS CARD=MARKER COUNT

WRITES NFW LIBRARY IF REQUESTED

14
2i
K
4.
Ss
6
T
8
9

volos

TAPE/DISK RECORDS IF REQUESTED
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10¢ RESEQUENCES QUTPUT IF REQUESTED

PROCEDURE DERLANK}
1¢ SKIPS BLANK COLUMNS DOF THE CARD IMMAGE
PROCEDURE GETswWORD VARYINGS ‘
1¢ ISOLATES A TOKEN WHICH CONFORMS TO"WORO™ SPELLING RULES

PROCEDURE GETsNUMBER VARYINGS
1¢ ISSOLATES NUMBERS OR HYPHEN=NUMBERS OR WORDS
2¢ PRIOR TO INITIAL ENTRY SCLAS=NUMBERC

PROCEDURE GETeNNLIT VARYINGS
‘ 1+ ISOLATES STRINGS THAT START wWITH A QUOTE
2¢ INCLUDFS FINAL QUOTE wWITH THE STRING AND RETURN NNLITWC
3+ IF ENDsOF+CARD ENCOUNTERED RETURNS QUOTEC

PROCEDURE GETUNDIGITWLIT VARYINGS
1, ISSOLATESs AN UNDIGIT LITERAL

PROCEDURE GETNEXT+TDKENS
1s ISSOLATES A NEW TOKEN ON THE CARD IMMAGE AND SAVES THE
sYMsOL IN ISYMBOL IF NECESSARY
2s IF SCLAS IS OTHER THAN NEWeTOKENC THEN ISOLATES THE
CONTINUED TOKEN AND CONCATONATES IT WITH ISYMBOL
WHEN NECESSARY
3¢« REPORTS THE SCAN CLASS (SCLAS) OF THE TOKEN

PROCEDURE SCAN3
1¢ GETS A TOKEN FROM THE CARD IMMAGE
2+ SAVES THE CHARACTER VALUECNCV) FOR ANYONE INTERESTED
3, DERLANKS THE CARD IMMAGE FOLLOWING THE TOKEN
4s LOOKS FOR A CONTINUATION CAROD("=" IN COLUMN 7)

PROCEDURE NOT«FOUNDS
1¢ VERIFIES THAT THE SYMBOL LENGTH LE@ 30 AND DOESNT END IN ¥=©
24 CHECK FOR REPLACING CANDIDATES
'3+ CHECKS FOR APPEARENCE IN COLUMNS 8=11

PROCEDURE GETREALLITS
1+ COMBINES THE INTEGER AND FRACTION PARTS 0OF 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
AND THAT THE FRACTIONAL PART IS READY TO BE SCANNED

PROCEDURE SCANNER}
1+ COMBINES TOKENS FROM SCAN INTO LARGER CONSTRUCTS
2+ LOOKS UP TWORD IN RESERVED wORD LIST AND SKIPS NOISE
WORNDSANAOTE SENTENCES»AND NOTE PARAGRAPHS
3¢ DETECTS THE DECIMAL POINT OF A REAL NUMBER
44 DETECT ADJACENT QUOTES IN A NNLIT
5¢ DETECTS w+x" AS A SPECIAL CASE
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64 TR@NSLATES UNDIGITS a=F INTO THEIR HEX EQUIVALENTS

PROCEDURE SCTRLJ .
1s CALL ON RPLGET IF A COPY.essREPLACING IS IN PROGRESS
2¢ IF DOTFLG wAS SET ON A PRIOR CALL THEN A PERIOD IS
SUPPLIED THMIS CALL
3. CALLS SCANNER FOR NEXT TUKEN
4« CHECK FOR LIBRARY END=OF=FILE

PROCEDURE MAKALL+RETURN VARYING}
WRITE TOXKEN AND CAUSE A RETURN IN CALLING PROCEDURE

PROCEDURE TIMELTO.QUIT VARYINGS
DETERMINES END UF SUBSCRIPT LIST AND RETURNS

PROCEDURE MKSURSJ
WRITES SUBSCRIPTS COMBINING ANY SIGNS WITH THE FOLLONWING
INDEXES ON RELATIVE INDEXING

PROCEDURE SEARCH MNEMONICSCADDIT)IVARYINGS
SEARCHES MNEMONIC NAME FORTION OF ODYNsWA=IF ADDING IT ADDS TO ThHE
LIST=ADDING BEGINS AT END OF COPY LIST

ROUTINE MAKLIBS3

HANDLES CHANGING TO CREATING LIBRARY FILES AND

BACK AGAIN.

THREE CASES HANDLED

1e¢ JUST STARTING NEW LIB

2¢ FINISHING LIB

3¢ FINISHING PREVIDUS LIB AND STARTING ANOTHER BY HAVING
LIB NAME ON PREVIOUS LIB s TERMINATING "L" CARD
I+E L »LImln

[
4
L "LIsa2"

PROCEDURE MAKLIB«SCAN VARYING?
TO CAUSE GETTING 0F LIBRARY FILE NAME

PROCEDURE CUPYSCANWNOT PERIOD VARYING?
SPEIAL CALL ON SCAN BY COPY IS8 TO PREVENT THE DEBLANKING
AND CALL ON FEED ON THE BREAK CHARACTER
TMIS ALLOWS COPYING TO START ON THE IMMEDIATE NEXT CARD

PROCEDURE CHECK+COPY LISTCADDIT)}
SEARCHES THE DYN«wA FOR A MATCH ON THE OP+A IN "REPLACING OP.A BY
OP«B" IF ADDIT THEN DUPLICATES CAUSES ERRORS
IF NOT ADDIT THEN SCTRL WANTS THE TEXT TO BE PLACED
IN APPROPRIATE AREASC(TYPE+2SCALEsISYMBOL«LENATISYMBOLSSKEY)
A CALL ON RETURNWCOPYTEXT DOES IT

PROCEDURE RETURNJCOPY TEXT}
SETS UP SCTRL VARIABLES FROM COPY REPLACING INFO AS SCTRL
WOULD IF IT HAD ISOLATED THE TGKEN FROM THE INPUT
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PROCEDURE ERRURS«IN«OP.B VARYING}
SYNTAX CHECKS OPs+B <=RECURSES TO HANDLE QUALIFIERS AND SUBSCRIPTS

PROCEDURE PLACE«OPBsINCLIST VARYINGS
IF SPACE AVAILABLE IN DYNewA THIS PLACES OPB INTO DYNGHWA

PROCEDURE SURSCRIPTJERRORS VARYING3
SYNTAX CHECKS SUBSCRIPTS OF 0PSB

PROCEDURE REPLACING+ERRORS VARYING)
SYNTAY CHECK OF "REPLACING OP«A BY OP«B" PAIRS 1F ANY ERRORS IT
RETURNS A 1.4

PROCEDURE COPY«PROC VARYING:
TO SYNTAX COPY STATEMENT AND CAUSE THE SAVING OF REPLACING
ITEMS IN A LIST

PROCEDURE INVOKESPROC VARYINGS:
1¢ VERIFIES COPY NOT NESTED
2+ VERIFIES LEVEL="01" IN THE DATA~BASE SECTION
3¢ NPENS THE DATASET LIBRARY WHOSE NAME IS
"DOL«DBNAME"/DATASET«NALE

PROCEDURE DB+LIT+TOSISYMBOLS
1+ RUILDS ISYMBOL DESCRITOR AND FILLS IT WITH "DATA=BASE™

PROCEOURE PUT+DB4TQUALS
1+ PROVIDES "DATA=BASE™ AS A TGUAL ON THE DNFILE

PROCEDURE PUT+COMPONENTWLISTS
1¢ PARSES A COMPONENT LIST
2+« SUPPLIES "DATA=BASE" AS A TQUAL FOR EACH COMPONENT=NAME

PROCEDURE OUTPUTsFIXUP3S
70 OuTPuT A FIxup TOKEN ON ITEMS NOT QUALIFYING FOR CORRESPONDING

PROCEDURE NTRYLERRORCERRNO) VARYINGI
OUTPUTS ERROR AND RETURNS O0=TpUT»1=FDsSDsDB,FIXED NAME



75

MERGE PROCEDURE DETAILS

TINTGR TYPE O
VARIABLE LENGTHM
2+ MERGE
3 MERGE
41 MERGE
*
TDDC TYPE 1
3« DROP ON DNFILE (AT START OF 8BLOCK)
TREAL TYPE 1 (VARIABLE LENGTH)
2s MERGE ALLFILE ONLY
3¢ MERGE ALLFILE ONLY
4¢ MERGE ALLFILE ONLY
*
TNNLIT TYPE 2
VARIABLE LENGTH .
1+ MERGE ALLFILE ONLYs» MAY BE DROPPED» MAX LENGTH IS 30 CHAR
2s MERGE ALLFILE ONLY
3+ MERGE ALLFILE ONLY
4s MERGE ALLFILE ONLY
*
TXDN TYPE 3
3¢ MERGE & BUILD CONDITION NAME TABLE IF CONDITION FLAG
*
TXSECT TYPE 4
4s MERGE
IF LMONITOR AND NOT MONITOR=ALL CHECK MONITOR FLAG
AND PUT MONITOR SYMBOL
) ®
TXPAR TYPE S
4« MERGE
IF LMONITOR AND NOT MONITOR=ALL CHECK MONITOR FLAG
AND PUT MONITOR SYMBOL

. *
TFIXUP TYPE & (DOES NOT DOCCUR)
"
TWORD TYPE 7
1+ MERGE (FILE NAME)
2¢ MERGE
3 MERGE .
44 MERGE = IF COND FLAG LOOK UP & EXPAND CONDITION NAME
ALSO MAY GET ( ) TWORDSTINTGR TERROR*»SIZE ERRORAROUNDEDS
CREATE TERRNR IF INVALID THRU OPERANDS.
IF WORD MONITOR CHECK MONITOR FLAGs LOCK UP AND
PUT MONIYOR SYMBOL MEMORY ADDRESS
TWMON TYPE 8
1+ BUILD MONITOR TABLE = DONT OUTPuUT» DROP
*
TCSPL TYPE 9
TCSPR TYPE 10
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4« MERGE 2 FILES» TRICKY IF ERRORS»
PAIRS OCCUR ON DNFILE & NOT ON ALLFILE
SAVE SUBSCRIPTS FROM ALLFILE AND EXPAND.
MAY OR MAY NOT BE DELIMITED BY TCSPSs

®

TQUAL TYPE 11

(DOES NOT O0OCCUR)
” .
TLABL TYPE 12
4+ MERGE
®
TALTER TYPE 13
4s MERGE
*
TPERF TYPE 14
4¢ MERGE
*
TPTHRU TYPE 15
4+ MERGE
*
TLMON TYPE 16

1+ BUILD MONITOR TABLE = DONT DUTPUT» DROP.

*
TLQUAL TYPE 17 (DOES NOT QCCUR)
*
TRESWD TYPE 18
DOES NOT UCCUR ON DNFILE
1+ BUILD MONITDR TABLE & MERGE
2: MERGE
3s MERGE
4¢ MERGE
*
TEOB TYPE 19
TRANSPAREN TO CONTROL ROUTINES
1 =
2: =
3. =
4o =
*
TEOF TYPE 20
Q4 CLOSE FILES AND PREPARE FOR NEXT PASS
*
00T TYPE 21
1+ MERGE ALLFILE ONLY
2s MERGE ALLFILE ONLY
3¢ MERGE ALLFILE ONLY = DROP IF FOLLOWS CONDeNAME ENTRY
4+ MERGE ALLFILE ONLY
»
TPC TYPE 22
3¢ OUTPUT MASK TO SEGFILES
MAKE PCINFO FILE & OQUTPUT
*
TDOL AR TYPE 23
TRANSPAREN TO CONTROL ROUTINESS
RESET GLNBAL DOLLAR FLAGS



1+ MERGE ALLFILE ONLY
2+ MERGE ALLFILE ONLY
3s MERGE ALLFILE ONLY
4s MERGE ALLFILE ONLY
- *
TERROR TYPE 24
ALLFILE ERRORS MAY OR MAY NOT MATCH DNFILE TOKEN.
DNFILE ERRORS MATCH ALLFILE TOKENs EXCEPT IN "CORR"™
OUTPUT ALL ERRORS TO ADNFILE
1¢ MERGE FRQOM EITHER FILE
2+ MERGE FROM EITHER FILE
3+ MERGE FROM EITHER FILE
4s MERGE FROM EITHER FILE
IF"CORR" COMPLICATIONS MAY ARISE
CREATE ErrOR IF InNvALIp PICTURE OR CONDITION NAME,
*
TCARD TYPE 25
MUST BE KEPT IN CORRECT SEQUENCE WITH ERRORS
1+ MERGE ALLFILE ONLY
2+ MERGE ALLFILE ONLY
3+ MERGE ALLFILE ONLY
4¢ MERGE ALLFILE DMLY
»
TPROCESSED TYPE 26 (DOES NOT OCCUR)
* .
TRDFNS TYPE 27
3+ MERGE

TLABELREC TYPE 28
3+ MERGE
) *
TCSPS TYPE 29
4¢ DELIMITS "CORR®™ SERIES ON DNFILE ONLY = DROPPED
*

TYPE 30 AND aBOVE DO NOT OCCUR IN PASS 4.
*

CORRESPONDING COMBINATIONS

ALL DN ALL DN

* xR "R X * % % LE ]

MOVE MOVE

CORRESP CORRESP

TCSPLCAY TCSPLCA) TCsSPL(A)D TERROR
TERROR TCSPR(B) TCSPR(B)
S L0060 660806060 0806880000t sidsstissccstrebionsbionse
MOVE , , MOVE

CORRESP ) CORRESP

TCSPL(A) TCSPL(A) TcsPL(A) TCSPLCA)
TCSPR(B) TCSPR(B) TCSPR(B) TERROR

TCSPLCC OF &)
TCSPR(C OF B)
TCSPL(D OF A)
TCSPR(D OF B)
TCSPS

17
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S 660000000 db0sdadbotbborssdotasosrisraviotionod

MOVE MOVE
CORRESP CORRESP
TCSPLCA)Y TCSPL(A) * TCSPL(A) TERROR
TCSPR(B) TCSPR(R) T¢SPRCB) TERROR
TERROR
TERROR

6050 5006000806200 0880086008060000000000éi0essatsrded

PROCEDURE PUTJ
PUTS PRE=FORMMATED TOKEN FROM WORKAREA TO ADNBUFF

PROCEDURE DYNJLIMJCHECK(DESC) BIT(48)3
ASSURE DESC IS WITHIN THE LIMITS OF DYNAMIC MEMORY

PROCEDURE PUT«TOwswA;

PUTS TOKEN FROM ALLBUF TO WORKAREA & COMBINES DN TOKEN IF APpLICABLE

FORMATS TOKENS READY TO MOVE TO ADNQUF

PROCEDURE MCTBLeSETUP(PL1,P2,P3)3
1o INITIALIZES THE MASK CONTROL TABLE

ROUTINE PCJSETUP}
1¢ INITIALIZES THE MASK CONTROL TABLE WHICH IS CDNSTRUCTED

AS FOLLOWS?
cLl BITC(3) CLASS INDEX USED TO SET A CLASS FLAG IN CLASS«WA
MA BIT(4) MASK ADDRESS TO BE EMITED
MC BIT(S) MASK CONTROL USED AS A CASE VARIABLE AND FOR
PRECIDENCE CHECKING I4E.<+><$><Z> 15 PROPER
2s INITIALIZES THE CLASS TABLE WHICH IS INDEXED BY THE CLASS.WA
THE CLASSWWA BITS TAKE ON THE FOLLOWING MEANING!
01DUMMY
1INUMERIC FEDIT SPECIFIED TeEe +# = 8 Z * &
21X SPECIFIED
3tA SPECIFIED
419 SPECIFIED
" S5St8 SPECIFIED
61 INSERT SPECIFIED I+E¢ 99/99/99

710 SPECIFIED
34+ IF DECIMAL POINT IS COMMA WAS SPECIFIED THEN THE MASK CONTROL

ENTRY FOR "»™ AND "¢"ARE INTERCHANGED

44 IF CURRENCY IS LITERAL wWAS SPECIFIED THEN THE MASK CONTROL ENTRY .

FOR "3" IS INTERCHANGED WITH THE ENTRY FOR THAT LITERAL

PROCEDURE PCERROR(PCERRORONDIS
1+ PROCESSES ERRORS IN A PICTURE STRING

PROCEDURE MAKMSKCINSTR)}
1¢ EMITS A MASK OPERATOR AND MASK ADDRESS
2+ RETURNS IF NO MORE ROOM IN MSKWA OR IF RPT=0

" ROUTINE GETPCHR}
1+ GETS A PICTURE CHARACTER *»
2y CHECKS FOR REPEATED CHARACTER I¢Es 999

GET A PICTURE CHARACTER
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3¢ CHECKS FOR REPLICATION FACTOR I.Es 9(3)
4y UPDATES MAP SIZE COUNTER
Ss GETS THE MASK CONTROL TABLE ENTRY AS A FUNCTION
OF THE ERCDIC CHARACTER OBTAINED ‘
6+ SETS A CLASS BIT USING THE CLI INDEX OF MCTRL ENTRY OBTAINED

ROUTINE UPSIZE} :
1+ UPDATES THE LOGICAL SIZE COUNTER(SIZE)
2¢ SAVES PREVIOUS MASK CONTROL

ROUTINE MOVIT;
1+ EMITS A MOVE DIGITS OPERATOR

2« UPDATES LOGICAL SIZE

ROUTINE FLTCHKS
1+ CHECKS THE FLDAT TOGGLE
2¢ EMITS AN INSERT FLOAT OR A MOVE DIGITS

ROUTINE INSRT3
1+ CHECKS THE SUPPRESS TOGGLE
2 EMITS AN INSERT SUPPRESS OR
3¢ EMITS AN INSERT UNCONDITIONALLY AND
4Ls SAVES MCTRL AND SETS INUFLG FOR SIZE=0
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DATSYN PROCEDURE DETAILS

PROCEDURE DATSYN«EXPLODES , -
wueninnawrennrre MANAGEMENT OF DYNAMIC wORK AREA (DYNWA) redwxdrsxwawenn
1+ THE PC«TABLE IS LOADED FROM THE PCFILE INTO THE FIRST PART
OF DYNsWA AT THE BEGINNING OF DATSYN
2¢ FDICLISTWHEAD CONTANS A LINK TO THE FIRST FILE INFO ENTRY
(FOISINFQO)Y LINK LIST =0ONE ENTRY PER SELECT(ED) FILE
3, THE DATA DICTIONARY Is BUILT BEGINNING AT THE END OF DYNJWA
AND GOING TOWARD THE FD.INFO TABLE=ONE ENTRY FOR EACH DATA
SEGMENT CANDIDATE WITH DDIC(O) BEING RESERVED FOR THE
LABEL RECORD WORK AREA IN USE PROCEDURESS
4s IF DYN'PTR EVER MEETS ODICTWLIMIT AN QUT=OF=MEMORY
CONDITION EXISTS
S¢ AT THE BFGINNING OF EXPLODE THE FOICINFO LINK LIST ANND THE
DATA DICTIONARY TABLE ARE REPLACED BY AS MANY DNINFO FILF
ENTRIES AS WILL FIT WITH THE OVERFLOW HANDLED ON A RANDOM
RETRIVEAL BASIS
DYNsWA
PCsTABLE LOADED
FROM PCINFO FILE

FOIWLISTsHEAD ===> emmma ONITABLE.BASE
(24) FD«INFO LINK
smecmcsmscancas LIST FOR DNINFO FILE
ENTRIES DURING
T I I I T T LYy} EXPLODE
DYNsPTR ==emsmasaes; (AS MANY AS WILL
AVAILABLE FIT)

ODICT4LIMIT =v=cae=s
DDICT TABLE
DDICTsBASE =o=====) Cmoemae ONIWTABLESLIMIT

PROCEDURE GETePC«INFO VARYINGS
1+ VERIFIES THAT THE PCeINFO FOR A PC:OCUR IS IN THE PCsTARLE
2¢ MOVES IT TO PC«INFO
3+ SETS SI1ZE TO CORESIZE

PROCEDURE FINDJDNINFOCOCUR)3 FORMAL OCUR VARYINGS
1, FINDS THE BLOCK CONTAINING THME DNINFO FOR THIS OCUR
2¢ IF THE BLOCK IS NOT IN MEMORY THEN THE CURRENT BLOCK
IS WRITEN AND THE REQUIRED BLOCK IS READ

PROCEDURE GETWONINFO(COCUR)S
1« GETS A RECORD FROM THE DNINFO FILE

PROCEDURE GET}
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1+« GETS A TOKEN FROM THE ALLDON FILE INTO THE ADNJWA

2s USING ACNJTABLE(TYPE) FOR UNBLOCKING CRITERIA AND ACTION
To BETAKENSs TOKENS OF INTEREST wILL 8E RETURNED TO THE
CALLER AND OTHERS WILL BE WRITTEN TO THE QUTPUT FILE

PROCEDURE MAK FWD .REFERENCE(FWDWREF)}
1+ CREATES A FORWARD REFERENCE AT FWDeREF
2« ALLOWS A TWORD OR TINTGR(FOR LITERAL FILE=LIMITS)
3+ SETS FWDWTYPE AS FOLLOWS!
0t TwORD THAT NEEDS TO BE FIXED UP(FWD+DADDR=TWORD«OCUR)
L$TINTGR FILE LIMIT CONVERTED TO 24 BITS BINARY

PROCEDURE ITS+¢A«SDRTER VARYING)
1¢ CHECKS FNR A SORTER DEVICE
(CHECKS HDWR+INFO SUBSCRIPT)

PROCEDURE PARSE sFWD+REFS(REQUIREDWSIZESERRMSG2»FWDeREF )}
1+ PARSES FORWARD REFERENCE
2¢ CHECKS TO SEE IF THE REFERENCE 1S AN UNSIGNEDsNUMERIC,
ELEMENTARY,COMPUTATIONAL ITEM OF THE REQUIRED SIZE
3¢ SAVES THE SEGMENT INDEX AND DISPLACEMENT AND MARKS THE
TYPE AS A FIXED=UP TWORD

PROCEDURE CHECKsFWDoFILESLIMITCFILE LIMIT)YS
1, CHFCKS CURRENT ITEM AGAINST FORWARD REFERENCE FILE LIMIT
DATANAMES
PROCEDURE PARSE+SPECIALSKEY VARYING) ’
1+ PARSES ACTUAL KEYS FOR REMOTE AND SORTER DEVICES

PROCEDURE CHECKsFORWARDWLISTS
14 CHECKS CURRENT ITEM AGAINST THE FORWARDO REFERENCE
LIST BUILT IN THE ENVIRONMENT DIVISIONCE«Ge SELECT e
ACTUAL KEY IS DATANAME see)

PROCEDURE PUTDNINFO3
1¢ CREATES THE DNINFO FILE
2+ CALLS ON FINDJDNINFO TO GET THE REQUIRED BLOCK

éRDCEDURE MAK«DONINFOS
ls MAKES A DNINFO ENTRY FOR EACH EXPLICIT DATANAME THAT IS
NOT A FILLER

PROCEDURE ASSIGNsCOPX3
l1¢ ASSIGNS THE COP INDEX

PROCEDURE DDOT VARYING!
14 VERIFIES THE PROPER CLASS FOR JUST AND BwWZ
DECLARATIONS OF AN ELEMENTARY ITEM
2+ IGNORES BwZ CLAUSE IF IT IS DONE BY THE EDIT MASK
3: RETURNS 2 TO SIGNAL EXIT

PROCEDURE IGNORE VARYING} »
1« RECOVERS TO A FIXED NAME AND RETURNS 2 (EXIT)
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2+ RECOVERS TO A DATA CLAUSE AND RETURNS O

PROCEDURE ERP«IGNORECERRMSG) VARYINGS
1« OUTPUTS THE ERROR MESSAGE
2¢ RETURNSC(IGNORE)

PROCEOURE GETSTINTGRCCANTBESZERO) VARYINGS
1y RETURNS THE gINARY vaALUE OF THE CURRENT INTEGER TOKEN
2+ GETS PAST THE LITERAL
3+ TRUNCATES TO 8 DIGITS(MOD 1657775215)

PROCEDURE GET«TINTGR+RANGE VARYINGS
1¢ PARSES see INTEGER=LIITO INTEGER®2] CLAUSE
2+ RETURNS INTEGER=1 OR INTEGER=2
3s SETS FPB«VARIABLE AND VERIFIES THAT FPBeHDWR?TDISK

PROCEDURE DOCCURS VARYINGS
1+ CHECKS THE LEVEL FOR 77 OR 01
2« CHECKS FOR VARIABLE LENGTH SPECS

PROCEDURE FIGURATIVE«CONSTANT}
1+ ENCODES FIGURATIVE CONSTANTS
2¢ CHANGES TYPE TO TINTGR/TNNLIT

PROCEDURE VALUESERROR VARYINGS ~
1¢ CHECKS ADN TOKENS FOR LEGAL VALUE DECLARATION
2¢ HANDLES (SIGNED) LITERALSsFIGURATIVE CONSTANTS»
ALL<LITERAL> AND "DATE=COMPILED"
3¢ BUILDS AN ENCODED TINTGR/TREAL/TNNLIT

PROCEDURE DVALUE VARYINGS
1¢ PROCESSES THE VALUE CLAUSE OF A DATA DESCRIPTION
2¢ IGNORES IT AS DOCUMENTATION IF IN THE FILE SECTION
3+ SAVES THE VALUE IN LITWINFO

PROCEDURE HARDWAREZCHECK VARYING3?
1+ VERIFIES THAT THE DtCLARED HARDWARE wILL ALLOW
4 BIY DATA

PROCEDURE DINDEXED VARYINGS
1+ PROCESSES INDEX NAMES AND WRITES TMEM TO THE DNINFO FILE
24+ THE OCUR OF THE ASSOCIATED TABLE IS PUT INTO THE
GRPJLENGTH OF THIS ENTRY
3+ REPORTS THE NUMBER OF INDEX NAMES PROCESSED.
4¢ MAINTAINS THE OCUR OF THE FIRST AND LAST INDEX NAME FOR
SUBSEQUENT ADDRESS ASSIGNMENT

PROCEDURE DATACLAUSES VARYINGS
1+ PROCESSES THE CLAUSES OF A DATA DESCRIPTION
2¢ VERIFIES THAT BZ»JUSTaSYNC NOT DECLARED FOR GROUP ITEM

PROCEDURE GET«TXDNS
1o GETS AN EXPLICIT DATANAME AND ITS DATA CLAUSES
2¢ RETURNS FOR LEVEL=0s, A "¢" QR A FIXED NAME
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3s SYNTAX CHECK LEVEL NUMBERS WITH SPECIAL MANDLING OF
66s»77 AND 88
4s DELIVERS THE TXDN AND ITS ATTRIBUTES TO A HOLD AREA

PROCEDURE GETJRENJOPND3
GETs A RENAMES OPERAND AND VERIFIES THATS
1+ IT IS IN THE CURRENT RECORD '
2+ THE "THRU"™ OPERAND IS NOT SUBORDINATE TO THE ®“FROM" OPERAND
3¢ ITS LEVEL?00,01,66,77,0R 88
4 ITS A SIMPLE VARIABLE

PROCEDURE RENAMESERPCERRNO)S
1e¢ OQUTPUTS THE ERRCR MESSAGE
2¢ RECOVERS TO A TXDNs A FIXED NAME OR A "aut
3, GETS PAST THE ®,."

PROCEDURE RENAMESsTHRUJ
1« SYNTAX CHECKS THE THRU PART OF A LEVEL 66 ENTRY
24 RUILDS A GROUP DNINFOD ENTRY

PROCEDURE LEVELG66}
1¢ SYNTAX CHECKS A LEVEL 66 ENTRY
2¢ BRUILDS A DNINFQO ENTRY

PROCEDURE RENAME}
1+ CONTROLS SYNTAX CHECKING OF LEVEL 66 ENTRIES
2+ PUTS THE ELEMENTARY OR GROUP ITEM TO THE ONINFO FILE

PROCEDURE MODs23
L ADJUSTS THE LOCATION COUNTER YO A O MOD 2 ADDRESS
2% OUTPUTS AYFILLER ADDED"™ WARNING MESSAGE IF NECESSARY

PROCEDURE ALLOCATE(GRPsUSAGESGRPJLOCALS«PTR)S

1y THIS RECURSIVE PROCENURE ALLOCATES MEMORY FOR LEVEL 77
ENTRIES AND RECORD DESCRIPTIONS

2y PARSES USAGE DECLARATIONS AND COPIES GROUP USAGE TO ITS
SUBORDINATES

3+ PARSES ENTRIESCHAVING A SAME NAME) FOR ILLEGAL DUPLICATES

4, FINDS THE DIGIT SIZE OF ELEMENTARY ITEMS AND ADJUSTS TO
AN EVEN DIGIT ADDRESS AND SIZE FOR GROUP ITEMS

5 PARSES REDEFINED OPERANDS OF OTHER THAN AN 01 ENTRY

6s PARSES VALUE DECLARATIONS

7+ PARSES FORWARD REFERENCES DECLARED IN THE ENVIRONMENT
DIVISION AND THE FILE SECTION

Bs GETS PAST LEVEL 88 ENTRIES WHICH HAVE ALREADY BEEN PARSFD

9¢ RECURSES FOR INCREASING LEVEL NUMBERS

10+ SAVES THME USAGES OF SUBORDINATE ENTRIES FOR SUBSEQUENT

REPORTING TO THE GROUP ENTRY

11¢ FINDS GROUP ITEM SIZES

12+ ALLDCATES SPACE FOR SUBSCRIPTED VARIABLES

13¢ VERIFIES THE CORRECT SIZE FOR REDEFINING AREAS

14« ITERATES FOR SAME LEVELS

15« RETURNS FOR LEVELS LEQ Ol

16+ NOTESA VALUE STACK TEMPLATE AND STKe PTR INDEX IS USEND TO
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REFERENCE LOCAL DATA IN ORDER TO SAVE NAMEWZSTACK SPACE

PROCEDURE FINDWDIGIT.SI1ZES

1¢ FINDS THE DIGIT SIZE oF THE CURRENT DATA ITEM

2+ VERIFIES THAT NO DATA CLAUSES HAVE BEEN SPECIFIED FOR
AN INDEX DATA ITEM

3+ ADJUSTS THE LOCATION COUNTER TO A CHARACTER ADDRESS FOR
GRUUP ITEMS ,

4o VERIFIES THAT A PICTURE WAS SPECIFIED FOR ELEMENTARY TTEMS

S5 CHECKS FOR PROPER CLASS AND SIGN SPECS ON cOMP ITEMS

PRDCEDURE RENDEFINENGOPERANDS

1+ VERIFIES THAT THE REDEFINED OCUR=LAST OCUR OR THE OCuUrR OF
THE ORIGINALLY REDEFINED AREA

2+ VERIFIES THAT THE LEVELS ARE THE SAME

3. CHECKS FOR SUBSCRIPTED OPERAND

4y RUMPS A REDEFINES COUNTER

5¢ RESETS THE LOCN COUNTER AND CHECKS FOR A GROUP ITEM ADDRESS
NOT CHARACTER ADJUSTED

PROCEDURE VALUEJPARSES A
1¢ PARSES THE VALUE DECLARATION OF THE WSeSECTION
2+ CHECKS FOR SURBRSCRIPTED OR REDEFINED AREAS
3¢ CHECKS FOR VALUE DECLARATION ON PRIOR GROUP ITEM
44 SAVES THE DECLARED VALUE OF A GROUP ITEM
Ss CALLS MAKs¢VALUE FOR AN ELEMENTARY ITEM

PROCEDURE CHECK FOR.DUPLICATESS
1¢ PARSES THE FOLLOWING?
01 As
02 B
03 C.
04 D o
04 E s40
04 D «ss¢ CANT BE QUALIFIED
04 B es¢ APPEARS TO QUALIFY ITSELF
2s THIS IS ACCOMPLISHED BY SAVING A POINTER TO PARENT DATA
AS A LDCAL TO THE RECURSIVE PROCEDURE

PROCEDURE APPLYsGRIOUP«USAGES .
1+ COPIES DECLARED GROUP USAGE TO SUBORDINATES
2+ CHECKS FOR CONFLICTS

PROCEDURE CHFECKJREDEFINEDJSIZES
1¢ CHECKS REDEFINED SIZE AGAINST THE SIZE OF REDEFINED NOPERAND
2¢ SPECIAL CONSIDERATION IS GIVEN TO COMP ITEMS
3. UPDATES RDFNS«COUNT

PROCEDURE CHECK+FORWARDWGROUPSITEMS
1¢ CHECKS LOCUR AGAINST THME FORWARD LIST
LIST BUILT FOR ACTUAL KEYSFILE LIMITS
AND VA OF IDs PRESENTLY ONLY CHECKS THE ACTUAL KEY

PROCEDURE FIXUP.GRP4SIZE}
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1+ FINDS THE GROUP SIZE OF AN ITEM AND FIXES IT UP ON THE
ONINFO FILE
2+ CHECKS FOR GROUP VALUE DECLARATION

PROCEDURE FDI+SEARCH(FD+OCURSADDIT)S

1¢ SCARCHES THE FDINFU LIST FOR A MATCHING FD OCUR

2¢ ADDS THE FDWOCUR TO THE LIST UPON REQUEST

3¢ WHEN A DUPLICATE SELECT CLAUSE IS SPECIFIED»,A NEW LIST
ELEMENT 1S CREATED BUT ONLY THE FIRST SELECT WILL BE
RETRIEVED ON LOOKUP

44 IF A NEW LIST ENTRY 1S TO BE MADE BUT THERE IS NO MORF
ROOMs THE NEW LIST ELEMENT WILL OVERWRITE THE LAST
LIST ELEMENT

5¢ FDIWLISTLHEAD CONTAINS THE VALUE+STACK ADDRESS OF THF
FIRST ENTRY OF THE LInNK LISTs IF =0 THEN THE LIST IS £MPTY,

66 IT IS IMPORTANT THAT FOIJNEXT BE THE FIRST FIELD OF
FNsINFOs THIS ALLOWS FDISLISTJMEAD TO BE HANDLED THE SAME
AS FOI«NEXTs (SEE FD+INFQO TEMPLATE)

PROCEDURE ITS+A+TAPE VARYINGS
le CHECKS FQR A TAPE DEVICE
(CHECKS HMDWR«INFO SUBSCRIPT)

PROCEDURE ITSeA«DISK VARYINGS
l¢ CHECKS FOR A DISK DEVICE
(CHECKS HOWRCINFD SUBSCRIPT)

PROCEDURE FILE+CONTROLS
ls PARSES THE SELECT STATEMENTS OF THE FILE=CONTROL PARAGRAPH
2« BUILDS AN FDINFO TABLE ENTRY IN SELECTCED) ORDER SO THAT
FO DECLARATION CAN BE ADDED TO ITS CORRESPONDING SELECT

PROCEDURE IGNORE VARYINGS
le RECOVERS TO A NON=ZERO CATAGORY
2s RETURNS 0

PROCEDURE ERP+IGNORECERRMSG) VARYINGS
. 1¢ OUTPUTS THE ERROR MESSAGE
2¢ RETURNSCIGNORE)

PROCEDURE ASSIGN VARYINGS '
1+ PARSES THE ASSIGN CLAUSE
2¢ VERIFIES THAT HARDWARE NEQ SPO
3¢ VERIFIES THAT SO FILES ARE ASSIGNED TO DISK

PROCEDURE RESERVE VARYINGS
1+ PARSES RESERVE se¢ ALTERNATE AREAS

PROCEDURE MAKeFILELIMITS
1+ PARSES A FILE=LIMIT OPERAND
2y GETS SPACE AT THE END OF THE FOINFO ENTRY
3¢ UPDATES FDIWPTR AND FILESLIMITaTABLES,BOUND

PROCEDURE FILESLIMITS VARYINGS
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1¢ PARSES FILE=LIMITS AREsss
2. ADDS THE FILE=LIMIT PAIRS TO THE END OF THE FDINFO ENTRY
3¢ A FILE=LIMIT=0 INDICATES THE END OF THE LIST

4, PROCESSES "THRU END"™ AS eFFFFFEs

PROCEDURE ACCESS+MODE VARYINGS
14 PARSES ACCESS MODE IS s
2+ INSISTS ON SEQUENTIAL FOR SD FILE

PROCEQURE ACTUALWKEY VARYINGS
1, PARSES ACTUAL KEY IS pATANANME

PROCEDURE DUT VARYINGS
1« VERIFIES THAT A HARODOWARE DEVICE wWAS SPECIFIED
2+ VERIFIES THAT ACTUAL KEY WAS SPECIFIED FOR A RANDOM FILE
3¢ IF FILE LIMITS ARE PRESENT FOR ANYTHING OTHER
THAN A DISK FILE FDIWLFILESLIMITS«FLG IS RESET
AND NO SPACE FOR THE FILE LIMITS IS RESERVED IN
FILE«LIMIT+TABLE«BOUND
4« RETURNS
03 TKEYWCAT=SELECT
21 OTHER

PROCEDURE FILCTLWCLAUSES VARYINGS
1+ PARSES THE FILE CONTROL CLAUSES
2+ RETURNS -
0! RECOVER
1t GET3 RECOVER}
24 RETURN '

PROCEDURE ERPoSKIPIT(ERRMSG) VARYINGS
1, skIPS A SELECT DECLARATION AFTFR QUTPUTING THE ERROR
2+ RETURNS? .
O1IF STOPPED ON "SELECT"
111F STOPPED ON A FIXED™NAME NEQ "FILE"™

PRDCEDURE SSELECT
1s PARSES THEWSELECT"DECLARATION OF THE FILE=CONTROL
2: DELIVERS THE SELECT ATTRIBUTES TO THE FDJINFO TABLE
3+ RECOVERS FROM MISSING "

PROCEDURE T1+40+4CONTROLS

1« PARSES THE RERUN» SAME [RECORDI AREA AND
MULTIPLE FILE CONTAINS DECLARATIONS OF THE
[=“0=CONTROL PARAGRAPH

2+ THE MULTIPLE FILE DECLARATION IMPLIES A "SAME AREA"®
DECLARATION FOR THE FILE=NAME LIST AND NEED NOT BE
DECLARED SEPARATELY

3+ THE SAME AREA AND SAME RECORD AREA LISTS ARE MAINTAINED
IN FD OCUR ORDER WITH THE LAST LIST ELEMENT CONTAINING

- THE MAXIMUM SIZES FOR ALL THE LIST MEMBERS

PROCEDURE PROPERsI+04CONTROL¢CLAUSE VARYING) _
1+RETURNS 1 IF THE CURRENT TOKEN S AN OsKe I.0.CONTROL TOKEN
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PROCEDURE IOC+IGNORE(CERRMSG)}
1+ RECOVERS TO AN I=0=CONTROL CLAUSE AFTER QUTPUTING THE ERROR

PROCEDURE GOTeAFILE«NAME VARYINGS
1+ PARSES A FILE=NAME LIST AND SEARCHES FDINFD FOR THE FILF
2y PUTS AN ERROR IF NO FILE=NAME AND FD«COUNT=0
3¢ RETURN?
O3NO FILE=NAME
13FILE=NAME FOUND

PROCEDURE MAKsSAME+AREAS

1+ RUILDS A LINK LIST OF FILE=NAMES APPEARING IN A
SAMEIRECORDIAREA FOR +s4¢ DECLARATION OR A
MULTIPLE FILE TAPE ses DECLARATION

2¢ ALL ELEMENTS CF A GIVEN FILE=NAME LIST POINT TO THE FDINFO
ENTRY OF THE FILE=NAME IN THAT LIST THAT HAS THE LOWEST
OCURCLOWFDWOCURWPTR)

3, REDUNDANT FILE=NAMES ARE ALLOWED

4o IF A FILE=NAME APPEARS ON MQORE THAN ONE LIST THE EFFECT IS
THE SAME AS IF ALL THE FILES APPEARED ON THE SAME LIST

Se¢ THE HICFDsOCUR ENTRY CONTAINS THE MAXIMUM RECORD WORK AREA
SIZE OF ALL ITS LIST ELEMENTS

PROCEDURE RERUNJPARSES ’
1¢ PARSES +4¢ RERUN ON TARE EVERY INTEGER RECORDS OF FILE=NAME

PROCEDURE MULTIPLE (PARSES
19 PARSES e MULTIPLE FILE TAPE "FILE=ID"™ CONTAINS
FILE=NAME POSITION 1 s

PROCEDURE SAME PARSES
1¢ PARSES «se¢ SAME [(RECORD] AREA FOR FILE=NAME«ss

PROCEDURE APPLYWZPARSES
PARSES +¢e¢ APPLY MICR (AND/OR)Y OCR ON FILE=NAME«ss

PROCEDURE MONITOR«ONSDICTS
1¢ PRINTS DDICTRECCDDICT«PTRI

PROCEDURE GETenDICTsSPACES

le GETS SPACE FOR A DN DICTIUNARY TABLE ENTRY FROM THE END
OF THE DYNAMIC WORK AREACDYNsWA) AND PROCEEDING TOwWARD THE
DYNJPTR

2+ IF NO ROOM THEN THME LAST GOOD SPACE IS REUSED

3+ UPDATES SEG«INXsCOUNT AND SETS DDICTWPTR

4¢ NDICT«SEG CONTAINS THE FOLLOWING FOR SEGMENT GATHERING!
0% ALLOCATE TO SEGMENT OCEsGe 77 ENTRIES OF WS=SECTION)
1t FORCE TO A NEw SEGMENT(E+Ges FILE=RECORD WORK AREAS)
2t MAY GATHER TO A NEW SEGMENT(E«Ge 01 S OF WS=SECTION)

PROCEDURE ALLOCATEANO13
1+ ALLOCATES A RECORD DESCRIPTION OR A GROUP OF 77 ENTRIES
2+ FINDS THE MAXIMUM(CLOCN»LOCNIMAX)
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PROCEDURE FILEJSECTIONS
1« PARSES THE FILE DECLARATIONS OF THE FILE SECTION
2¢ SELECTS THE LARGEST RECORD SIZE FOR STORAGE ALLOCATION
3: CREATES FPB AND LABEL RECORD TUKENS ON THE SEGFILE
44 UPDATES SAME AREA AND SAME RECORD AREA LISTS WITH MAXIMUM
SIZES

PROCEDURE CHK«FFILE} .
1 PARSES THE FILE CONTAINS «e¢ ATTRIBUTES FOR DISK FILES
2¢ MAKES FPRWRCODS«AREA A MULTIPLE OF FPBeRCDS+BLOCK

PROCEDURE PROPERWFD+CLAUSE VARYINGS
1+ RETURNS 1 IF CURRENT TOKEN IS AN O¢Ks FD TOKEN

PROCEDURE IGNOKRE VARYINGS
1t RECOVERS TO A PROPERWFDsCLAUSE OR FIXED NAME

PROCEDURE ERP+IGNORECERRMSG) VARYINGS
1, OUTPUTS THE ERROR MESSAGE
2+ RETURNS IGNORE

PROCEDURE FFILE VARYINGS
1+ PARSES THE FILE CONTAINS ess CLAUSE OF AN FD

PROCEDURE RRECORD VARYINGS
1« PARSES THE RECORD CONTAINS +¢s CLAUSE OF AN FD
2¢ IS FOR DOCUMENTATION ONLY WITH THE SIDE EFFECT OF
FPB+VARIABLEILl FOR AN INTEGER RANGE

PROCEDURE BBLOCK VARYINGS
1+ PARSES THE BLOCK CONTAINS «es CLAUSE OF AN FO
2¢ SAVES THE BLOCKING FACTOR IN FPBeRCDS+BLOCK IF "RECORDS"™
Is SPECIFIED, ELSE IN FPBJMAX4BLOCKSIZE

PROCEDURE LABEL +RECORDS VARYING?
1¢ PARSES THE LABEL RECORDS +e¢ OF AN FD DECLARATION

PROCEDURE RECURDING«MODE VARYINGS
1+ PARSES RECORDING MODE IS ese¢ OF AN FD DECLARATION

PROCEDURE 1ID VARYINGS
1+ PARSES THE VALUE OF ID IS e

PROCEDURE FD+CLAUSES VARYINGS
1. PARSES THE FD CLAUSES
2+ RETURN
OtRECOVERS?S
1tGET3RECOVERS
2IRETURN

PROCEDURE GETsANSFD}
1¢« PARSES AN FD a+ss DECLARATION
2+ CUMBINFS SELECT se¢ DECLARATIONS TO BUILD THE FPB
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PROCEDURE ASSIGNsSEGsINXS ’
1+ SETS THE FDIJSEG4INX TO THE SEGINX OF ITS PREDICESSOR
IN A SAMEJAREA LIST OR ASSIGNS A NEW SEGMENT INDEX

PROCEDURE FIXUP+DNeDICT(SEGXsLGTH)IJ
le FIXES UP DDICT LENGTH(SEGX) WITH THE MAX(DDICT;LENGTH;LGTH)

PROCEDURE FD4+01.PARSE}

4 1¢ PARSES 01 e OF A FILE

2« CHECKS FOR DUPLICATE RECORD NAME

3¢ CHECKS FOR REDEFINES +o¢ OF THE FILE RECORD

PROCEDURE ITS+A+LARELJRECORD}
1+ ASSIGNS DDICT(0] AS THE WORK AREA FOR THE RECORD
2¢ KEEPS TRACK OF THE MAXIMUM RECORD SIZE

PROCEDURE ITS+ARECORD?
1+ SAVES THE FIRST 0! OCUR
2« KEEPS TRACK OF THE MAXIMUM RECORD SIZE OF THE FILE
3« IF RECORDING MODE IS ASCII» FORCES USAGE IS ASCII

PROCEDURE FILE.RECORDS?
1+ PARSES FILESRECORDS AND FILECLABELRECORDS
2« VERIFIES THAT FILE+O140CURTO

PROCEDURE FIXUPWFILELSIZESS -
1« FIXxES UP THE SIZES IN DDICT AND ONINFO
2+ FINDS FPBeBLOCK+SIZE AND FPBeRECORDSIZE
3¢ PUTS THE FPB AND FPB TRAILER TO THE SEGFILE

PROCEDURE PARSEWFILEDESCRIPTIONS
1« PARSES A FILE DESCRIPTION AND ITS FILE«RECORDS
24« HMANDLES ERROR RECOVERY FOR A RECORD DESCRIPTION THAT HAS
NO FPB ASSOCIATED WITH IT

PROCEDURE WS+SECTIONS
1+ PARSES THE WORKING=STORAGE SECTION
2¢ SELECTS THE LARGEST REDEFINFD RECORD FOR STORAGE ALLOCATION
3¢ PAYS SPECIAL ATTENTION TO LEVEL 77 ENTRIES

PROCEDURE MAK+DN.DICT}
1+ UPDATES THE DATA DICTIONARY ENTRY FOR A DATA SEGMENT
CANDIDATE AND GETS SPACE FOR THE NEXT ONE

PROCEDURE CHFCK+OlsREDEFINEDS

1, CHECKS FOR REDEFINED 01 OF WORKING=STORAGE SECTION

2+ INHIBITS REDEFINITION OF AN 01 FILLER

3¢ UPDATES SEGMENT INDEX FOR RECORDS WITH NO REDEFINES CLAUSE

4e VERIFIES THAT THE REDEFINED OCUR=LAST RECORD OCUR OR
THE OCUR OF A PRIOR RECORD OF A CHAIN

Se RESETS THE LOCATION COUNTER AND SETS RDFNSsCOUNT WHEN
NECESSARY ,

PROCEDURE DATSYNWINDUPS
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1+ GETS FPB ADDRESS OF THE MONITOR FILE IF NECESSARY

2+ FIXES UP FILE=LIMITS AND ACTUAL KEY ADDRESSES IN THE fFPB

3+ FIXES UP FPBaWA» AND ONLINFO ADDRESSES FOR FPBS ON THE
SaMt [RECORD] AREA LISTS

PROCEDURE FILL HDWR.TABLE(P1sP25sP3,P4)}
1¢ INITIALIZES THME HARDWARE TABLE

PROCEDURE FILL4ADN+TABLE(P1,P2))
1¢ INITIALIZED THE ALLON FILE CONTROL TABLE

PROCEDURE DATSYNWSETUPS

1+ BUILDS PCsINFO TABLE AT THE BEGINNING OF THE
DYNAMIC WORK AREA

2¢ INITIALIZES THE ALLON FILE CONTROL TABLE AS FOLLOWS!
ADNsTSIZF BIT(7) TOKEN SIZE FOR UNBLOCKING

ADNoCASEY RIT(4) CASE STATEMENT VvARIABLE

3+ READS THE FIRST BLOCK 0OF THE ALLDN FILE

44 DPENS THE DNINFO FILE

S+ OPENS THE SEG FILE
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EXPLODE«+ADDITIONAL INFO

INTTTIAL EXPLODE ouTPUT
IF MONITOR THEN : :
MONITOR
[DEPENDING]
TFILEREC
TOOT
IF FILE LIMITS THEN
FILEJLIMITS (RESERVED WORD)
TINTGR FOR FILESLIMIT.TARLE+BOUNDs+URS=BINARY LEN=3 LIT=BINARY BOUND!
FOR EACH FILE IN FDISTABLE THAT HMAS FILE LIMITS!
TFILEREC
FROM LIMIT (TWORD PC 9(8) CMP) OR (TINTGR URS=BINARY LEN=3)
THRU LIMIT (TWORD PC 9(8) CMP) OR (VINTGR URS=g8INARY LEN=3)
TOOT
PROCEDURE DIVISION
IF DECLARATIVES THEN
DECLARATIVES

PROCEDURE BUILDSPECIALWREGS
DIGITY DSEGO

REGISTER LENGTH ADR DATATYPE
Ssedosnrese 08 ision XEEE ‘s iebasovssan
SHl 1 0 4RIT UNSIGNED

s

[}
SKH8 1 7 4BIT UNSIGNED
TALLY 5 8 4BIT UNSIGNED
DATE S 13 4817 UNSIGNED (JULIAN YY DDD)
TIME 7 18 4RIT UNSIGNED (HHMMSST T=TENTH)
TODAYS=DATE 6 25 48TT UNSIGNED (MMDDYY)
TODAYS=NAME 1B 31 8BIT ALPHA

PROCEDURE CRFATE+TWORDC(OBCCUR)? FORMAL OCCUR VARYINGS
FOR USE RY FILE+LIMITS & FURWARD REFERENCES OF?
1, vAaLuE OF Ip Is DATANAME, 2, ACTUAL KEY IS DATANAME,

PROCEDURE USE+SYNTAXS
TO SYNTAX USE STATEMENTS!
1. VERIFY FORMAT
2+CHECK FUR DUPLICATES ASSIGNED YO A FILE
34VERIFY HARDWARE
4eVERIFY LABEL RECORDS CLAUSE PRESENT FOR A FILE
"S5¢PLACE IN THE FPR TAILER THE EXPLICIT LABEL OCURS OF
THE USE RTNES FOR EACH FILE

PROCEDURE MAKWUONINFULTABLES
1+ READS AS MANY DNINF(O ENTRIES INTO THE ONIWTABLE AS WILL
FIT AND UPDATES DNI«TABLE«OCURMAX
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PROSYN PROCEDURE DETAILS

LY EF X KN & R K N XN 8 &L NN ¥ XX K EXJ

ROUTINE PUTFROMSINPUTS
MOVES TOKENS FROM ALLDFILE BUFFER TO CODEFILE BUFFER

PROCEDURE PUT+NPERAND(A)} FORMAL A VARYING) ‘
OPERAND=LIT,TINDEXsTWORDS»TCSPLATCSPRSOR TFILEREC

PROCEDURE FILLJOP«STACK VARYINGS
MOVES NEXT TOKEN INTD NEXT AVAILABLE OPERAND STACK POSITION

PROCEDURE GETeIT VARYINGS
BREAKS 0OUT NEXT TOKENCTYPE & MOVES TOKEN TO OPERANDWSTACK IF
AppLlcABLE. IF SUBSCRIPTED TwORn TOKENs SUBSCRIPT
TOKENS ARE PuT INTO ADJACENT OPERANDeSTACK ENTRIES. 12/70 KH

PROCEDURE HOMOGENEOUSSLITCASC) VARYING? FORMAL (A»C) VARYINGS
CHECKS A LIT TO SEE IF COMPRISED ENTIRELY OF SAME CHARACTER.

PROCEDURE READJWRITEWSYNTAX VARYINGS
TO SYNTAX READ WRITE RELEASE RETURN SEEK
ADVERBCENTRL OF FORMAT
(1) 1S KEYWORD VALID FOR THE VERSB
(3) PRECEDENCE OF THE KEYWORD
(3) WHAT Is EXPECTED TO FOLLOW .
NEED TAK%S ON 1 OF 6 VALUES DEPENDING ON THE ITEM RECEIVED ON
INPU
A TWORD MUST FOLLOW
A TWORD 0OR INTEGER MUST FOLLOW
A TWURD»INTEGGR OR APPROPRIATE KEYWORD MUST FOLLOW
A RESERVED WORDZVERB OR APPROPRIATE ADVERB MUST FOLLOW
A VERB MUST FOLLOW
AN APPROPRIATE KEYWORD MUST FOLLOW

VM EWN O
§ 8 8 0 8 8

A= OPERAND STK PTR TO TFILEREC

B= OPERAND STK PTR TO FROM/INTO DATA NAME

C= OPERAND STK PTR T0O WRITE SPACING INTEGER OR DATA NAME
F= OPERAND STK PTR TO FILE INFO

PROCEDURE WHAT.GOT FIXEDS
BASED ON TYPE AND KEY
PRUOVIDE A CASE VARIABLE VALUE OQUTER IOCONTROL
= TWORD
TINTGR
KEYWORD
VERB
EVERYTHING ELSE

£ W -O
[ IO B I

PROCEDURE SORT.VERR}
OuTPUT TO GENRAT FOR SORT
TRESWD = SORT



URSC(1) INPUT PROCEDURE PRESENT

TPERF OF INPUT PROC IF
TFILEREC OF SORT FILE

WITH URS(2) = 0 DS/DP (END)
= 1 PURGE
= 2  RUN
SERIES OF
TRESWD = ASCENDING/DESCENDING
SERIES OF
TWORD KEYS
TSTATESTOP
ONE OF
TFILEREC = USING FILE
WITH URS(2) 0= LOCK
1= RELEASE
2= PURGE
OR :
TPERF OfF INPUT PROCs (DUPLICATION)
ONE OF
TFILEREC = GIVING
WITH URS(2) 0=L0OCK
1=RELEASE OR
TPERF ofF guTPUuT PROC
PROCEDURE OPENCLOSE VARYING?
VALID«ADVERBS TASLE ENTRIES
0 NO OPEN CLOSE
1 PURGE CLosE
2 REEL " CLOSE
3 REVERSED OPEN
4 REWIND OPEN CLOSE
5 ACCESS OPEN
6 RELEASE CLOSE
7 LOCK OPEN CLOSE
8 WAS REMOVE 0OUT ON 02701773
9 PUNCH OPEN
10 PRINT OPEN
i1 INTERPRET ODPEN
12 STACKER OPEN
13 4 HERE POssIBLY
14 PACK POSSsIBLY
15 . CODEFILE OPEN CLOSE
16 CRUNCH CLOSE
17 ROLLOQUT CLOSE

PROCEDURE SETe«VERB}
VALID SET COMBINATIONS

(T0)
0BJ | SuBJ
ON | IN

I0T | 101

PRESENT

93
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IDI | IN

IN I LIT2

IN | DN

IN | IDI

IN | IN

(UP/DOWN BY)

0BJ | Sunrd

In L LITE

IN { DN

DN = DATA NAME = ELEMENTARY INTEGER
IDI = INDEX DATA ITEM

IN = INDEX NAME

LITI= INTEGER LITERAL *= NON"ZERO» LEQ 6 DIGITS
LIT2* UNSIGNED LITY! (CAN BE +)

REARRANGING DONE FOR CONVENIENCE OF CODEGEN

SET«VERB» SUBJs 0BJs [0BJs» eeals TSTATESTOP

FOR BOTH FORMATS THE SURBJECT IS REPOSITIONED AHEAD OF THE OBJECT(S),

#TQ"s

"UP BY"™ R "DOWN BY" ARE DROPPED» AND TSTATESTOP IS ADDEN

NOTE = FORMAT ENCUDED IN URS OF SET VERB ON OUTPUT

sOPTIONCSERIESSUNUSED

¢ (2)

¢« (1D e (8) '

00 DOWN RY

01 urP

10 70

BY

APPROACH! 1+ LOOK AHEAD TO "TO"™ ETC» COUNTING OBJECT OPERANDSs DOING

PROCEDURE

GROSS SYNTAX CHECKING ON THE WAY
2s SYNTAX CHECK THE SUBJECT OPERAND
3¢ SET APPLICABLE OPTIONS IN URSs OUTPUT VERBs OUTPUT SUBJ
4s DETAIL SYNTAX CHECK & DUTPUT EACH 0BJ
5+ RECOVER TO NEXT VERB/PAR

PERFORM,VERB}

REARRANGING NONE FOR CONVENIENCE OF CODEGEN
FORMAT 1 C(VANILLA) = NONE
FORMAT 2 (TIMES) “ DROP "TIMES"
FORMAT 3 (UNTIL) = DROP "UNTIL"¢ CONDITION SUPPLIES BOOSTOPSs» THEN
FORMAT 4 (VARYING) = DROP "VARYING","FROMM"s"BY",»"AFTER",

CONDITIONS HANDLED AS IN 3« INSERT COPIES OF OPERANNDS OF

"VARYING" & "FROM"™ CLAUSES FOLLOWING TPERF = FOR INITIALIZING CnDE.

NOTE = FORMAT ENCODED IN URS OF TPERF ON OUTPUT

OPTION

(2)

VARYING
COUNT(2) =#BITS
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0=3 - 1=3 VALUES

NO TSTATESTOPS REQUIRED

VALID PERFORM VARYING COMBINATIONS ,
WEROM"™ CLAUSE  (VARYING 08J FROM SUBJ)

08J | SURJ
DN b LIT
DN I DN
*ON | IN
IN | DN
®IN | IDI
IN | IN
b LIT

*IN

NOTE = IDNT | IN IS NOT PERMITTED SINCE IDI COULD NOT THEN BE
LEGALLY INCREMENTED IN THE 'BY' PHRASEs ACCORDING Tn

ew- - 'SETY RULESS . _
"gY"™ CLAUSFE (VARYING OBJ see BY SUBJ)
oBJ | susd
DN I LIT
ON | DN
*IN 1 LIT

3¢ USED TO GET AUTOMATIC OUTPUT FROM CERTAIN INPUT TOKENS.
*IN | DN

DN = DATA NAME = ELEMENTARY NUMERIC
»IN = INDEX NAME (REQUIRES BOTH UPERANDS SATISFY SET VERB RULES)
IDI = INDEX DATA ITEM

LIT = NUMERIC LITERAL

PROCEDURE EXAMINE+VERBJ

*aw  INPUT 4nx wxx  OUTPUT  wwx
CASE I EXAMINE I CASE I EXAMINE I CASE I EXAMINE 1
I TWORD I 1 TWORD I I TWORD 1
I TALLYING I 1 REPLACING )¢ 1 I TWORD=TINTGRI
1 I ALL2LEADING I 3 1 ALL#*FIRSTS 1 2 ¢+ 3 1 TWORD=TINTGRI
I UNTIL FIRST 1 I LEADINGS I i
I TWORD=TINTGR I 1 UNTIL FIRST I
I TRORDTINTGR 1
I REPLACING 1 1 BY I
2 1 8Y I I TWORD=TINTGR I

T TWORD=TINTGR I
IN ADDITION TO TWORD=TINTGR ABOVE A FIGURATIVE CONSTANT MAY RE uSED
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CODEGEN PROCEDURF DETAILS

REFERENCES TO FPB TRAILER DCCUR IN

1¢ DATSYNIFIXUPWFILEWSIZES

2+ EXPLONEIUSER ROUTINES

3, CODEGENtIDVERRS ASSOCIATED wlITH FILES
4e FIXUPSBUILD FPBS

PROCEDURE

PROCEDURE

PROCEDURE

PROCEDURE

SEF+TOKENSQUTS

1« CALLED ONLY BY PUT«TOKEN,

2s CALLED ONLY IF TRACE.CODEGEN.,

3¢ MONITORS ON LINE PRINTER TOKENS IN CODEBUFFER (A MISNOMER),
THE QUTPUT BUFFER FOR THE SEGFILEs

4¢ USED FOR DEBUGGING.

SEE+TOKENGINI

1« CALLED BY ANYONE .

2¢ CALLED ONLY IF TRACE«CODEGENS

3¢ MONITORS ON LINE PRINTER TDKENS IN OPERAND STACK THAT ARE
IN INPUT FORMAT

4s USED FOR DEBUGGING

FORCEWSEGFILE(T)S
1e FINISHES OFF THE CURRENT SEGFILE BUFFER WITH TEQOF OR TEOB.
2+ SETS UP FOR NEW BUFFER.

PUT+FROMs INPUT?S .
1+ MOVES TOKENS FROM ALLONFILE SUFFER TO CODEFILE BUFFERs
2¢ CALLED BY GET#ITs

ROUTINE FILL.OPERANDJSTACKS

1¢ CALLED BY GET«ITe
2¢ MOVES INPUTY TOKEN TO OP+STACK[ADSI.

ROUTINE GETWIT3

PROCEDURE

PROCEDURE

1¢ GETS NEXT INPUT TOKENW -

‘2¢ MOVES TOKEN TO OPsSTACK IF APPLICABLE.

GET+OPERANDS
1o CALLS GET«IT TO PLACE TOKEN IN STACK.
2+ IF TOKEN IS A TWORD AND SUBSCRIPTED THEN
MOVE SUBSCRIPT TOKENS INTO ADJACENT OPJ.STACKS ENTRIES

GETsTRASH(L,»SCLsS»FsA)}

e L LENGTH IN UNITS

2¢ SCL SCALES

3¢ S SIGN (WsSrdsK)s

4. F FORMAT. 1 FOR 8BIT» 0 FOR 4BIT.

Ss A ASCIIe | FOR ASCII» O FOR EBCODIC,

6e¢ BUILDS TWORD TOKEN IN OPsSTACKIAOSI. ,

7« TOKEN HAS INLINE COP FOR NEXT AVAILABLE TRASH AREA.



97

8¢ CALLER MUST EITHER SAVE A0S BEFORE CALL OR USE LOI AFTER.

PROCEDURE MAKE.TWORD ¢ WRELADRsLISCLSS»FsA)S
LIKE GET.TRASH & GET.C.POOL BUT YOU TELL IT THE ADDRESS
IF A=1 THEN ASCII ELSE EBCDIC» IF F=1 THEN 8 BIT ELSE 4 BIT»
BUILDS TwORD IN NEXT AVAIL OPERAND STACK LOCATION. .
CALLER MUST SAVE AVAIL+0OP«STACK BEFQORE CALLING THIS PROCEDUREs

PROCEDURE FINDPOWER(N)S
1« FINDS THE NUMBER OF BITS NECESSARY TO HOLD A GIVEN NUMRER.

PROCEDURE CHANGESIGN(A)Y;
1+ EMITS CODE TO CHANGE SIGN OF AN OPERAND.

PROCEDURE BUILDCINT (NEGLLIT Y3 FORMAL (NEGALIT) VARYINGS
PUTS TINTGR IN UP«STACK[AOSI]
IF NEG = 1 MAKES IT A MINUS LIT
LIT MUusST BE A HEX BIT STRING I+Es 73 = 8(4)738,

PROCEDURE FIXUPJN(NsNSEGaNDISP)S FORMAL (NsNSEG»NDISP) VARYINGS
FIXES UP "N" FOR MULTIPLE MOVES & COMPARES

PROCEDURE RELATIVESINDEX(I) VARYINGIFORMAL«VALUE I VARYING)
DETERMINES IF AN INDEXED TwoRD HAS RELATIVE INDEXING»
EdG, A ¢ 1s» Jels, K=3 )
EXPECTING EITHER TINDEX OR TINDEX FOLLOWED BY SIGNED TINTGR = =
= = UP TO 3 INTERMIXED SINGLES OR PAIRS

PROCEDURE REL«INDEX+CODE (137 FORMALSVALUE I VARYINGS
KOMP

EMITS CODE TO RESOLVE RELATIVE INDEXES AND COMPRESSES OP«STACK

PROCEDURE MUVESIGN(A,B); ‘
1e CALLED BY MOVEGEN FOR NUMERIC TO NUMERIC MOVES.
2. SENDING AND/OR RECEIVING IS J OR K SIGN.
3¢ SENDING MAY BE A LITERALS

PROCEDURE PRFEPAREWLIT(K,A»S)S
e K 1 Is K=SIGNs O IS QTHER,
2+ A 1 1S ASCII» O Is EBCOIC.
3¢ 5§ 1 1S MINUS, 0 IS PLUS
4+ CREATES A LITERAL OF PLUS OR MINUS AND PUTS LIT TOKEN
INDEX IN Lo

PROCEDURE SCALELITCA,B)} FORMAL (AsB) VARYINGS
A=OPERAND«STACK ADDRESS OF INTEGER OR REAL LIT TOKEN
B=0P+STACK ADR OF TWORD OR INTEGER OR REAL LIT TOKENS

PROCEDURE REALLY«SCALELITC(ASFsLGTHsFeSCALE»B«SIGNEDDS
1¢ A IS INDEX OF LIT TOKENS
2+ SCALES A LITERAL ACCORDING TO FeSCALEs WILL RIGHT TRUNCATE
OR ZERO FILL SCALE IF NECESSARYs
3¢ LEFT TRUNCATES THE LIT 'IF NECESSARY.
4s CALLER MUST EITHER SAVE A0S BEFORE CALL OR USE LOI AFTER.
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Se¢ ORIGINAL TOKEN MAY BRE 4 OR 8 BIT.

6¢ FINAL TOKEN FORMAT IS 4 BIT.

7« IF LIT IS SIGNED AND SIGN IS 8BIT MINUS OR 4BIT €D® THEN
SIGN 1S PRESERVED ELSE DROPPED.

PROCEDURE MOMOGENEOUSLITCALC) VARYINGS
CHEckS A LIT 70 SEE IF COMPRISED ENTIRELY OF SAMt CHARACTFRe

PROCEDURE EobLITaTDeASLITCE)S
TRANSLATES Egceplc LITERAL INTO AsclII LITERAL IN NExT AVAIL OpFRAND,

PROCEDURE pO,ENIT(MOIYy VARYINGS FORMAL «VALUE MOI VARYINGS
PROCEDURE MOVE«DIGITSS
SINCE REPEAT QOPERATOR HANDLES UP TO 16 DIGITS AT A TIME
THIS PRUOCEODURE WILL HANDLE THOSE DATA ITEMS EXCEEDING 16 DIGITS
END MOVESDIGITS
PROCEDURE RUILD«MASKS
DETERMINES THE MASK FOR AN EDTE
PLACES THE MASK IN THE OPERAND STACK BEGINNING AT AQS
IF A DATA ITEM USES ALL POSSIBLE EDIT SYMBOLS IT wouLD APPEAR AS!
=67890043467952
THE MASK STRING IS DETERMINED BY THE ALGORITHM?

INM(MINI)Y CAT MyD(LOGICALSIZE=SCALE=1) CAT INUCDPT) CAT MVD(SCALE=1).
END BUILDs+MASK}
R EEREEE R R I I I N Y Y I s N Y N R O I B B B N O O BN BN BN BN N
IF DATA ITEM IS A J DR K SIGN THE FOLLOWING STEPS ARE TAKEN

1+ GET«TRASH IS CALLED = TO RESERVE DEST SPACE FOR A MOVE
2+ MOVEGEN = WILL CHANGE SIGN TD S+SIGN
MONITOR wILL DETERMINE IF AN EDIT IS NECESSARY
1F SO 1T wWILL! :
1¢ CALL GET+TRASH * 70 RESERVE DEST SPACE FOR AN EDTE
2: DETERMINE THE MASK FOR THE EDTE
END DOEDITS

PROCEDURE MONITER(MONITER«OPERAND«INDEX)S
MONITOR CODING FOR DATA NAMES OR INDEXES
INPUTS ALLONFILE FROM PROCEDURE SYNTAX CHECK
OUTPUT?! SEGFILE == QOPERATORS USED?! CAT Ns COPX1,0PND1sseesOPNDN
EOTE OPND1,COPX1sMASK
DATAVALUE = =XXXXXXssoeaXXXXX
GOPHER/HOLE (556159) = XXXXsXXX

EXAMPLES OF MNNITOR AT EXECUTION:

TOKEN FRUM ALLONFILE?®
TYPE URS COPX BASIC COP FACTORS PCINFO DNFLG JUST BWZ MsADR MJLGTH

€6y (a) (12) (53) (80) (74) C(10) (1) (1) (24) (&)
* * « OPERAND STACK » * =

BEFORE GET«TRASH AFTER GET.TRASH

Aoscnsuswnewy | MO1 R EE L L P Y | MOI

* * * ®

*  TWORD * * TwORD *

* * ] w

AL DL LD { AQS Avcssnenenansw | (O]

% ' » * *

* . * * TwORD *
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temmesuccann Reucanansasscns | AQS
* * * *
* * * *
MONITOR CODING FOR PARAGRAPHS AND SECTIONS
INPUT? ALLDNFILE FROM PROCEDURE SYNTAX CHECK
QUTPUT! SEGFILE == QOPERATURS USED! CAT NsCOPX1sOPNDIlr2sieas DPNDN
INC1 COPX
EXAMPLE OF MONITOR AT EXECUTION? PARAGIRAFFE (XXXXXX)

TOKEN FROM ALLDNFILE?

TYPE URS LABEL FLAGS SEG #
(6) (4 (5) 7

FOLLOWED BY TNNLIT:
TYPE URS SCALE LENGTH LITERAL
(6) (&) (8) (8) (30 MAX) .

PROCEDURE SZ+ERR+2(DEST)} FORMAL DEST VARYING)
USED FOR ACCUMULATING SIZE ERROR INFO BY SETTING OVERFLOW TOGGLE FQOR
"ADD A TO Bs Bls B24eeBN ON SE Sie"
SE2 I8 TURNED OUT FOR ADD A TO BeeshADD A TO BN=l
SE3 18 TURNED OUT FOR ADD A TO BN

PROCEDURE CHECK REMAINS
/* ORIGINALLY THE REMAINDER wWAS TAKEN DIRECTLY FROM THE DIVINEND
FIELD AFTER THE DIVIDE FOR THE QUOTIENT (CAUSE .THATS WHERE THE
MACHINE LEAVES IT)¢ HOWEVER» IF THE QUOTIENT IS TO BE ROUNDEDs THE
REMAINDER CAN CHANGE SINCE 1 EXTRA DIGIT OF ACCURACY IS REQUIREDS
EG 1
DIVIDE 16 INTO 24742 GIVING PCY9VY = 154 REMAIN = o8
DIVINDE 16 INTO 24742 GIVING PC99VY ROUNDED = 15,45(+45) REMAIN = O
THEREFORE WE NOW DO 2 DIVIDES IF THE QUOTIENT IS T0 BE ROUNDED.
ALSO» ALA B3500 COBUL ¢ ‘ . ,
"THE REMAINDER IS CARRIED TO THE SAME DEGREE OF ACCURACY AS DEFINED
IN THE PICTURE OF THE QUOTIENT AND ALL EXTRA POSITIONS ARE FILLED
WITH ZEROS" */

PROCEDURE SETeTRASH(A) VARYINGS FORMAL A VARYINGS
SIRED BY ARITHWEXP OUT OF GAS+..TAKES CARE OF NuTTy ¢c0BOL PC OF 99PP &
PP994¢ssGETS CORRECT SIZE AND CREATES 4 BIT S4SIGN TOKEN.

PROCEOURE ARITH.EXPRESSION VARYINGS
RETURNS OP+STACK INDEX OF OPERAND (WHICH MAY BE A TRASH AREA FOR
INTERMEDIATE RESULTS)e ARITH ExPS ARE DELIMITED BY A RESEVED wWORD OR
TBOUSTOP« THE BEGINNING OPERAND FOR ARITHWEXP TO LOOK AT IS IN
LAST+OPERAND+INDEX (SET BY FILL+OPERAND«STACK)

PROCEDURE IO0«EMIT.FIXeMVN (LA»LB)J
LA =0PND STACK PTR TO MSG TLITFIXx LITERAL
LR =0PND STACK PTR TO MSG AREA

PROCEDURE BUILDC4BITILITCITEMAILITTOK)S
FORMATS A 4BIT TINTGR C(UNSIGNED UNLESS PASSED A MINUS FIXEp ITEM) IN
OPERAND STACKs POINTED TO BY PASSED LIT.TOK
MAXIMUM OF 6 DIGITS = USED PRIMARILY BY INDEX=NAME HANDLERS
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PROCEDURE TUWFILE«INFOCRECINUMISYK«FPTRARNW)S
Rn 0= READ FILE
1= WRITE FILE
REC+NUM= FPB8 NUMRER
STK+PTR= PLACE IN STACK FOR INFO=NOT POINTER

PROCEDURE IUVERBSS .
PROCEDURES FOR ID STATEMENTS WITH FILE REFERENCES
OPEN»CLOSESREADSWRITESSEEK»SELECTACONTROL» SORT
RETURNsRELEASE '

PROCEDURE I10+BUILDPRINTS
NOTE IOVER®S GLOBAL A IS PTR TO FILE REC
B IS PTR TO TwORD OR TINTGR
THAT SPECIFTES SPACING VALUE =PROSYN PROVIDES A DEFAULT
OF BFFORE 1 LINE = ALSD ALL LITS ARE CONVERTED TO THEIR
24 RIT BINARY EQUIVALENT IN PROSYN

PROCEDURE WHATIS«SPACING BIT(4)3 :
DETERMINE SPACING VALUE FOR cOMM TO PRINTER

PROCEDURE TO0«SET«IDJ

GEN CcODE YO SET FpP8 FILE ID

CODE EMITTED :

MYN COMMGLIT»COMMJiMSG4AREA
CUMMCACCESS«FPRBI»COMMsMSGsAREA READ FPB
MVA PACKsIDsFPB.PACK4ID

MVA FILE+NAMESFPB(AREA

MVN COMMLITACOMMiMSGJAREA
COMMCACCESS«FPRB)»COMMIMSG«AREA WRITE FPH

PROCEDURE GENeFILE+LIMITsRTNES)

TO GENERATF FILE LIMIT SAVE AND CHECK RINES
A "FILE LIMIT™ VERB IS OQUTPUT FROM DATSYN FOLLOWED BY AN INTEGER
ARRAY BOUND AND TFILEREC AND ALL FILE LIMITS
FOR EACH FILE
TWO RTNES ARE EMITTED AS NEEDED® 1 FOR SEQUENTIAL FILES AND
1 FOR RANDOM = TO CHECK THE FILE LIMITS
THERE IS A GENERAL FILE LIMIT wORK AREA RESERVED AND
1 SPECIFIC AREA FOR EACH FILE wITH FILE LIMITS
WHEN A LIMIT IS TO BE CHECKED THE FILE AREA IS MDVED TO
THE GENERAL AREA
INCLUDED IN THE AREA ARE
1¢ A 6 DIGIT FPB NUMBER

USED ON SEG FILES FOR POSITIONING
20 A 6 DIGIT FILE LIMIT INDEX INTO AN ARRAY OF ALL LIMITS
3¢ A 6 DIGIT RECORD COUNT/ACTUAL KEY
4s A 1 DIGIT OPEN FLAG

0= NOT QPEN

FOR EACH FILE A RTNE IS EMITTED TO."CAPTURE" LIMITS AT OPEN

THE AREA SET ASIDE FOR EACH FILE DEPENDS ON ACCESS?
RANDOM ’
(6) FILE LIMIT INDEX
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(6) RECORD ®
(1) OPEN BOOLEAN

SEQUENTIAL?
(6) FILE #
(6) FILE LIMIT INDEX
(6) RECUORD #
FILE LIMITS STATEMENT CREATED FROM FILES WITH FILE LIMITS
THE ORDER OF THE STMT 1Ist
(1)VERB 5022
(2)TINTGR LEN=3,SCL=0,F0R=8 = BINARY AMOUNT OF SPACE NEEDED FOR THE
ARRAY (A LIMIT IS A FROM OR THRU VALUE)= #0F DIGITS
(3)N COMBINATIONS OF
TFILEREC OF FILE AND
M COMBINATIONS OF
TWORD/TINTGR FROM LIMIT
TWORD/TINTGR THRU LIMIT
CTINTGR CONVERTED TO BINARY VALUE=LEN=3sFOR=8)
(4y Tpar .

PROCEDURE CHNGeTOsINDEXEDS
TO CHANGE FLeARRAY FROM A NON SUBSCRIPTED TITEmM
TO AN INDEXED ITEM WITH PROPER FLAGS AND FACTORS

PROCEDURE EMIT.RANJCK(RTNS :
To EMIT CUNE TO CHECK FILE LIMITS ON A RANDOM FILE

CODE GENERATED IS
0FLCO)
ZRO OPENGFLAGsr=,L? ,

L1 CPN END=LIST,FROM [INDEXIsNEQsL3
ZRO REC#,EQLsL2Z
OFL(1)

L2 xIit

L3 CPM L4r»RECZ,LSS»FROMLINDEXI»GTR2 THRULINDEX]20
XxIT

L4 INC 12 INDEX
BUN L1

PROCEDURE EMIT.SEQsCK4RTN!
TO GENERATF THE CODE FOR CHECKING SEQUENTIAL FILE LIMITS

SEQUENTIAL FILE LIMIT CHECK ROUTINE CODE

CPN REC#sFLWARYLINDEXIsLEQ +L3 REC# TO THRU LIMIT
INC FL+ARYLENTRYJLEN» INDEX ' THRU=BUMP TO NEXT FROM
CPN  ENDSLISTWLIT,FL+ARYUINDEXIoNEQ, +L1 EOL TO FROM

CAT 2+ FILE«MSG.AREAIVERBsSFPR¥#,ADVERB ==POSN TO EOFf
MVN ENDSLISTWLIT» RECH

COMM

X1T

L1 MYN FL+ARRAYLUINDEXIsSRECH REC# OF ARY TO FILE LIMIT WORK AREA
CAT 3sFILE+MSGsAREASVERB2FPBX2ADVERBSRECH OF FL WORK AREA
INC FLeARYLENTRYJLENS INDEX
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L2 COMM FILE«MSGJAREA
L3 xIT

PROCEDURE I0.S0RT}
QUTPUT FROM SORT:

MVN OPENeLIT, MSG+AREA FIRST S INSTRUCTIONS PRESENT ONLY IF
CUOMM MSGeAREA INPUT PROCEDURE SPECIFIEDs OPEN AND
ALTER DANDRsACON PRESENT IF PROC INDEPENDENT OVERLAY

NTR INPUT+PROCEDURE cLOst IS FOR SORT FILE
MVN CLOSECLIT»MSGsAREA :
COMM MSG«AREA

MVN LIT» KEYWTASBLE SORT KEY DESCs TO TRASH

MYN LITs SORTOINFOCTABLE OTHER SORT INFO TO TRASH

MVN TLITFIXsMSGeAREA SORT COMMe LIT (TO SORT KEY INFO)

MYN  TLITFIx,mSGAREA SORT«KEY DESC TRASH ApDR»IN ANp OuT fILES
CUMM MSGAREA

MVYN OPENeLITIMSG¢AREA LAST 5 INSTRUCTIONS PRESENT ONLY IF

COMM MSGsAREA OQUTPUT PROCEDURE SPECIFIED

ALTER DADDRsACON PRESENT IF PROC INDEPENDENT OVERLAY

NTR QUTPUT PROCEDURE
MVYN CLOSE«LITsMSGeAREA
COMM MSG.AKREA :
PROCEDURE TANRD«TINDEX(Wa»I) VARYINGS
' USED BY INDEX HANDLER KOMP
APPROACH ™ SUBTRACT 1 FROM W GIVING T1
MULTIPLY T1 8Y IS FACTOR GIVING T2
W NOW POINTS TO T2s, I IS UNDISTURBED
PROCEDURE TINDEX«TINDEX(I»J) VARYINGS
USED BY INDEX HANDLER KOMP
APPROACH ™ DIVIDE J BY ITS FACTOR GIVING T1
MULTIPLY T1 BY I®S FACTOR GIVING T2
1 NOW POINTS TO T2, J IS UNDISTURBED
ALSO UPTIMIZES CASES WHERE I=S FACTOR IS A MULTIPLE OF
J=S FACTORs AVOIDING DIVIDE CODE

PROCEDURE DECLARATIVEHMOUSEKEEPINGS
NECLARATIVES CAUSES PARITY AND LABEL USE RTNs ANALYZERS
TO BE EMITTED FOR ANY FILE THAT
1+ DOES NNT HAVE A SPECIFIC USE RTN ASSIGNED
2¢ FOR PARITY = ONLY HARDWARE DEVICES THAY RETURN PARITY
3+ FOR LABEL = TAPE ONLY
THE ANALYZER DETERMINES DYNAMICALLY HOW THE FILE wWAS OPENED
AND CAUSES THE APPROPRIATE USE RTN TO BE EXECUTED

PROCEDURE EXAMINE}
THIS PROCEDURE WILL BE THE ONE CALLED IN THE EXAMINE IF SET
ON THE DOLLAR CARDe REQUIRES THE EXAMINE $=0P IN THE INTERPRETER

RERR R AR AR R AR TYPES 0OF EXAMINE LR TR TR X R R
mwe EXAMINE DATANAME ==
TALLYING CALL) (LITERAL®1) (REPLACING BY LITERAL=2)
(LEADING) (DATANAME=1) DATANAME=2]

(UNTIL FIRST)
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REPLACING (ALL) (LITERAL=3) BY (LITERAL=4)
(LEADING) (DATANAME=3) (DATANAME=4)
(FIRST)

(UNTIL FIRST)

PROCEDURE EXAMINE+BYsCOMPARES
THIS PROCFDURE wILL B8F THE ONE CALLED IF THE EXAMINE IS NOT SET
ON THE DOLLAR CARDs NOES NOT REQUIRE THE EXAM S=0P IN INTE-PRETER

PROCEDURE SURSCRIPTEDFIELD?
CALCULATES THE BEGINNING ADR IF A SUBSCRIPTED ITEM IS BEING ExXAMINED
MULTIPLYS THE ITEMtS FACTOR TIMES THE VALUE IN THE SUBSCRIPT AT
EXECUTION TIMEs THIS RESULT MINUS THE FACTOR Is THE BEGINNING ADR

PROCEDURE FIRST«OPTION
HANDLES THE EXAMINE A REPLACING "FIRST" B

PROCEQOURE LABELsPROCESSOR;S
FUNCTIONS = GENERAL
1¢ FIXUP LABFEL TABLE FOR THIS OCUR (WHICH IS MAINTAINED BY THE
GLOBAL COUNTER = EXPLICIT.LABEL
2¢ EMIT TERMINAL™PARAGRAPH="QF*PERFORM=RANGE EXIT CODE IF REQUIRED .
3¢ IF EXPLICIT=GO=TU=PARAGRAPH EMIT GOPAR OR BUN CODE
4¢ CALL MONITOR CODE GENERATOR IF REQUIRED
5+ CHANGE TXPAR/TXSECN TO TXLABEL
= = « w &« « @ BHEN CHANGING SEGMENTS
6¢ EMIT “FALL=THRU®" CQODE (RUN )
7« FIXUP PSEUDQ=CODE DICTIONARY & TSEGLINK
B¢« EMIT TSTOP» WRITE CODERUFFER ONTO SEGFILEs EMIT NEW TSEGLINK
“« o m o = w w MIS(C
9¢ EMIT vSYSTEM® EXIT FOR TERMINAL PARAGRAPH OF A USE SECTION
10, SET FIRSTJ.EXECUTABLE FOR FIRST EXPLICIT LABEL

ExaMPLES OF REQUIRED CODE FOR CONTROL=TRANSFERRING OPERATIONS
FIXED SECTION O OVERLAY SECTION 50

»

Pla * ALTRCI4»16)
* ALTRC(IG6,*+G)
* GOPARCO)

PERFORM 12 * Il
ALTRCIOSI2) * ALTER I4 Y0 IS,
PERF(K1»OVERLAY) * ALTRCI4,16)

"

GO TO I3, ® ALTER 16 TO 174
ALTRCIO,I3) * ALTR(I6,18)
BUNCOVERLAY) *» 12,

* - . o
P2+ GO TO P4, * PXITC(KL)
- GOPAR(P2).4 *= 13,
* - = =
P3. GO TO. » T4¢ GO TO 16,
GOPAR(P3) P3 INITIALLY * GOPARCI4)
+F COMMCABEND) POINTS TO +F « IS,
P4y ALTER P3 TO 13, * - = =
ALTR(P3s +4A) * 164 GO TOs



104

BUN(+R NEXT SEQL SOURCE® GOPAR(I6) INITTALLY

sA  ALTRCIO»13) * «G COMMCABEND)Y POINTS Tn +6G

BUNCOVERLAY) * 17
GO To Pl, P4, 17 DEPENDING DN Xew LAST SOURCE STATEMENT
«B GOTD(COPY»35+DsP1sPU»+C) * IN THIS SECTION
‘C ALTR(IO’I?) * - ® = -.

BUNCOVERLAY) ¥ BUNC+E) NEXT SEQL SOURCE
) NEXT SEQL SOURCE =

FOR EXAMPLES OF REQUIRED CODE SEE LABEL«PROCESSOR

PROCEDURE GOTUNEFP (A)3 FORMAL A VARYINGS
SPECIAL STACK ENTRY = INTERNAL TO GOTOODEP ONLY = NEEDED Tn EMIT

PROCEDURE PERFNRM}
VALID PERFORM VARYING COMBINATIONS & IMPLIED OPERATIONS
NOTE = wHERE INDEXING IS USEps SET.GEN IS CALLED gy PERFORM
*VARYING SUBJ FROM 0OBJw EQUIV »SET SUBJ TO 0BJ

08 J SUBJ
DN LIT MOVE
DN DN MOVE * IN THESE CASESs IF ANY AFTER CLAUSES»
DN IN SET«TO * ALL “FROM" SUBJ=S MUST BE SAVED INITIALLY
IN DN SET.TO =« IN CONSTANT POOL.
IN 101 MOVE *» NOT REGQUIRED FOR LITERAL SUBJ S OR
IN IN SETTO * WHERE ONLY SINGLE VARYING CLAUSES
In LIT SETT0
*VARYING SUBJ o« « & BY ORBJ* EQUIV #SET SUBJ UP BY 0OBJ«
08J SuURJ -
DN LIT ADDCLITSDNDYS
DN DN ADDCDN2DN)Y3
IN LIT SETWGENCUP«BY,LITHINDS
IN DN SET+GENCUPBY»DNs INDZ

DN =DATA NAME
IN =INDEX NAME
IDI =INDEX DATA ITEM

PROCEDURE SET4GENS _ _
VALID SET COMBINATIONS & IMPLIED OPERATIONS

(T0)
osJ SURd
DN IN DIV(F»INSONYS INCICDN)S
101 ID1 MOVE
ID1 IN MOVE
IN LIT PRE=DEC1 LIT3 PRE=MULT BY F} MVNI(NEWLIT,IN)S
IN DN SUBC1,0ON»T)3 MULT(FsTHINDS
IN 101 MOVE
IN IN MOVE «(FACTORS EQUAL)
IN INN DIV(FFs»INNsTIS MULT(FsTsINI3

(UP/DOWN BY)
08J SURJ



105

IN LIY PRE=MULT LIT BY FJ INC/DECCNEWLITSIN)}
IN DN MULTC(FsON»T)3 INC/DEC/(T»IN)}

DN =DATA NAME

10 =INOEX DATA ITEM

IN *=INDEX NAME

INN "INDEX NAME HAVING DEFFERENT FACTOR
LIT ="INTEGER LITERAL

PROCEDURE SEND.RECEIVES

A = MESSAGE

B = FROM/INTO IDENTIFIER

C = QUEUE NAME

SEND ID=1 (FRQOM ID=23) TOQ ID* 3/L1TERAL
ON INVALID=REQUEST S1
ON Q=FULL §2

RECEIVE ID=1 (INTO ID=21 FROM ID=3/LITERAL
ON INVALID=REQUEST 51
ON G=EMPTY §2 :
MOVE ID=2 To 10=1 IF FROM
MOVE COMMJLITA»MSG AREA
MOVE ID"3s TRASH 1F NOT IN SEG O OR IS LITERAL
MAKP ID=3/TRASHsMSG AREA
MAKP ID=2sMSG AREA IF NOT IN SEG O
COMM :
MOVE ID=1,1pD=2 _ 1F RECEIVE INTO
FETCH FPRESENT IF CONDITION QPTIONS
CPN 1sMSGHNEQs+A
si

A CPN 2s3MSGsNEQs+B
S2

Y:]

PROCEDURE FIXUP(CATWLEN }
TO UPDATE THF LENGTH OF THE RECEIVING FIELD ON A CAT
THE LOCATION GIVEN IS THAT OF N IN THE INST« AND
THE RECEIVING FIELD HAS AN IN LINE COP

PROCEDURE ALTERED.LIT FIXEDS
TO SET LENGTH OF LIT TO PROPER SIZEsCHANGE Tn TNNLIT
AND RETURN THE LENGTH
LIT IS IN 8 BIT FORMAT

PROCEDURE ALTERED WORD FIXED}
TO SET LUGICALIIZE » ZERQ COPX IF NECESSARY » CHANGE REAL TO INTEGR
AND RETURN LOGICALSIZE

PROCEDURE X+QUALIFIES(I) VARYINGS
TO DETERMINE WHETHER AN OPERAND QUALIFIES AS AN OPND OF A CAT

PROCEDURE I0+ADDsTOWCATS
TO CONTINUE CAT
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PROCEDURE OPTIMAL.DISP FIXEDS
TO DETERMINE WHETHER AN INTERMEDIATE TRASH AREA REQ ON DISPLAY

PROCEDURE IO0BUILDDISP.COMMS}
T0 BUILD & DISFLAY COMMUNICATE .
A IS A PTR TO THE TOKEN OF THE ITEM TO BE DISPLAYED

PROCEDURE SEPITEMS
TO DEVELOPE A MOVE OF A SINGLE ITEM TO BE DISPLAYED
INTO THE APROPRIATE TRASH AREA .

PROCEDURE DM.VERBS?
GENERATE CODE TO EFFECT THE MCP COMMUNICATE CORRESPONDING Tn
A DATA MANAGEMENT VERBs ENTER ON VERB TRESWD.

PROCEDURE DO+SWITCHG}
INDICATES MONITOR DEPENDING SPECIFIED.
WILL CHECK TO SEE IF SWITCH 6 = ZERO OR IF IT1S GREATERs

PROCEDURE MONITORCINITIALS : .
FOLLOWING PROCEDURE SETS UP THE WRITE SUBROUTINE FOR MONITOR
CHECKS Tn SEE IF MONITOR DEPENDING HAS BEEN SPECIFIED
SETS UP THE LITERAL THMAT IS MOVED TO THE RECORD MSG AREA
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DATA MANAGEMENT

LR B R K N R R N R N K N

THE DM ADOITIONS TO THE COBOL COMPILER WERE COMPLETED IN QOCTOBFR»
1973« THE DEVELOPMENT WAS IN 4 STAGES?

1s UNDEFSTANDING WHAT DM IS AND HOW TO USE IT.

2¢ DOCUMENTATION OF THE NECESSARY COMPILER CHANGES.
3¢ IMPLEMENTATION.
Ge¢ TESTING,

THE FOLLOWING IS AN EXPLANATION OF THE FLOW OF DATA MANAGEMENT

CONSTRUCTS THROUGH THE COMPILERs THIS IS THE DOCUMENT THAT WAS USFD
FOR STEP 2.
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DATA=BASE SECTION DECLARATIONS

DATASET

<LEVEL NUMRER> <DATASET=NAME> DATASET DDL*NUMBER <0DDL #>
{RETRIEVAL/DORDERING KEY <kEy=NAME> DDL-NUMBER <DDL #>
(<COMPONENT*NAME=1> [<COMPONENT=NAME®=2>]) sse)] soe

SUBSET

<LEVEL=NUMBER> <SUBSET=NAME> SUBSET DDL*“ NUMBER <DDL #>
TO <DATASET=NAME> DODL“NUMBER <DDL #>
[C(<COMPUNENT<NAME=1> [ <COMPONENT=NAME=2>] s44)3,

FORMAT OF THE nDL=NUMBER

THE <DDL#> CONSISTS OF A STRUCTuURE NUMBER
FOLLOWED BY THE TIME AND DATE WHEN THE DATASET WAS CREATED
THE FURMAT FOR THE DDL=NUMBER IS ¢

SSS HHIMMISS MM/DD/YY

THIS STRING OF CHARACTERS IS ENCONED INTO A
A 64 BIT PATH DICTIONARY ENTRY BY MERGE

01 PATHWDICT«FORMAT BIT(64)s
02 LOCK«RIT BIT(1)»
02 MEDIAWBIT BITC(1),
02 BEENOPENED BITC1)»
02 ExPLICIT OPEN BIT(1),
02 STRWNUMBER BITC¢12),
02 DMeTIME BITC17)»

03 DMeHOUR RIT(S5)»
03 DMeMIN BIT(6)s
03 DMSEC BIT(6)»
02 DM«DATE BIT(16),
03 DOMeMONTH ” BITC4)»
03 DMsDAY - gIT(5),
03 DMLYEAR BIT(7)3

DMSTATUS REGISTER

THE DMSTATUS REGISTER IS 6 DIGITS LONG
AND wILL BE SET BY EACH DM COMMUNICATES
A VALUE OF ZERO INDICATES NO EXCEPTIONS

PARSE= ADD "DMSTATUS" T0 THE RESERVE WORD LISTS.
TRANSLATE THE SYNTAX DMSTATUS (<EXCEPTION NAME>) INTO
(DMSTATUS = <LITERAL>)s <EXCEPTION NAME>'S ARE RESERVED

WORDS .
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ONLY IN THIS CONTEXTe¢ EACH CORRESPONDS TO AN EXCEPTION NUMBER,
<LITERAL>.

MERGE= ASSIGN MEMORY IN DSEGO

EXPLODE= EXPAND REFERENCES TO LOOK LIKE A TwWORD
AND SET CONDITIONS NAME FLAG SO DMSTATUS WILL ALWAYS RE A
FULL RELATION IN PROSYNs THIS ALSO PREVENTS DMSTATUS FROM
BLING USED OQUTSIDE A CONDITICN.
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PARSE

1

WHEN DATA=BASE SECTION IS DECLARED

VERIFY THAT IT FOLLOWS THE FILE SECTION AND PRECEEDS
THE WORKING=STORAGE SECTION

QUTPUT A DUMMY TXDN WITH LEVEL=OC(LIKE WS=SECTION)
AND SYMBOL="DATA=BASE™"™

SAVE THIS DR.SECTION OCUR AS A GLOBAL

DATABASE «SECTIONWFLAGE=]

VERIFY THE DATA=BASE SECTION TO CONSIST ONLY OF

"0l DS=NAME INVOKE «se¢"™ ENTRIES AND "DB ese "ENTRIES

wHEN DB IS DNECLARED

SAVE THE NDATABASE NAME

QUTPUT THE DATABASE NAME AS A TNNLIT
QUTPUT A TXDN

WHEN INVOKE IS DECLARED

= VERIFY DATARASE+SECTIONsFLAG=1 AND LEVEL=01
= OPEN #DATA=BASE/DATASET NAMECLIKE A COPY FROM LIBRARY)

WHERE DATA=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 wWITH "a?

WHEN DATASET IS DECLARED

VERIFY DATABASESECTIONSFLAG=1

PARSE THE DDL™NUMBER

ASSIGN AN OCUR TO EACH KEY~NAME WHERE

LEVELt=IF ORDERING THEN 51 ELSE 52

MARK COMPONENT=NAMES AS TWORD WITH "DATA«BASE"™ AS A TQUAL

WHEN SUBSET 1S DECLARED

VERIFY DATABASEWSECTIONFLAG=1

PARSE THE DOL"NUMBER

LEVEL1=53

NDELETE THE TARGET DATASET=NAME

PARSE THE TARGET DDL=NUMBER

QUTPUT THE TARGET COMPONENT=NAME AS TWORD WITH
“DATA=BASE" AS A TQUAL

WHEN END 0OF DATA=BASE SECTION IS FOUND
DATABASE«SECTION+FLAGE=0

WHEN FIND/MODIFY 1S SPECIFIED
OUTPUT THE COMPONENT=NAMES OF THE SELECTION
EXPRESSION WITH "DATA=BASE®" AS TQUAL



DICTIONARY PRUCESSING

1+ NO CHANGE

QUALIFICATION RESQOLUTION

C X X X X R 3 R N ¥ X X N RN X 2 N B R X R N X J

1¢ ITEMS WITH LEVEL OF S1, 52» OR 53 HAVE
SCOPE ONLY OF THEMSELVES

2+ THE DBJSECTION DOCUR INCLUDES ALL
DATABASE ITEMS IN ITS SCOPE

3¢ INHIBIT ERROR RFPORTING FOR A TWORD
WITH THE NB.SECTION OCUR AS ITS QUALIFIER
“ IF UNIDENTIFIED NAME THEN OCUR$=0
o IF INSUFFICIENT QUALIFICATION THEN
OCUR$=LAST OF THE DUPLICATES

111
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MERGE

NOTESS

= NO CONDITIUN NAMES wWILL BE CONTAINED IN A DATASET DESCRIPTION
THEREFQORE THE BUILDING OF THE
CONDITION=NAME TABLE DOES NQOT CONFLICT
WITH THE BUILDIMG OF THE PATH INFO TABLE

-

DATA+BASE SECTION PROCESSING

l¢ FOR EACH Ol DATASET=NAME INVOKEWZNO$=BUMP INVOKE«COUNT

2+ BASED ON THE STRUCTURESNUMBER OF THE DDL=NUMBER
ASSIGN A UNIQUE PATH+NO AND BUILD A CUORRESPONDING
PATHsDICTIUNARYSENTRY IN THE PATH«DICTIONARY BLOCK
ON THE SEGFILE WHICH CONTAINS THE UNIQUE DDL=NUMBER
(START THE PATH:NO AT 1)

3¢ BUILD A TABLE RELATING THE DATASET QOCUR TO 1ITS
KEY=NAMES AND THEIR COMPONENT=NAMES
AND CONTAINING THE INVOKE«NDO AND PATH«NO AND THE TARGET PATHeND
NOTEt IF THE TARGET DATASET OF A SUBSET IS NOT INVOKED
THEN IGNORE THMAT PATH AND ITS COMPONENTS wHEN BUILDING THE TABLE
€sG ITS COMFONENT OCUR=0

4+ DROP ALL ATTRIBUTESC(CE«Ge DODL"NUMBER?»
COMPONENT=NAMES, ETC4) WHEN PARSING
PATH DECLARATIONS

S¢ FOR EACH DBs SAVE DATA BASE NAME C(TNNLIT) IN A TABLE
WITH ITS OCURs DROP TNNLITs

EXAMPLE 1

02 STUDENTS DATASET ODL~NUMBER 38
ORDERING KEY STUDNAMES DDL=NUMBER 71
(LASTNAMEs FIRSTNAME).

ALL DN ADNFILE

TXON TXDNCSTUDENTSsLEVEL=02) TXONCSTUDENTSsLEVEL=02)
DATASET DATASET

DOL=NUMBER

TINTGR(38)
TXDN TXDNCSTUDNAMES S LEVEL=51) TXONCSTUDNAMES »LEVEL=51)
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DDL=NUMBER

TINTGR(71)

(

TWORD TWORDCLASTNAME) .
TWORD TWORD(FIRSTNAME)

)

L]

EXAMPLE 2

02 COURSE SUBSFT DDL=NUMBER 8
TO UNIV«CDURSES DODL=NUMBER 14
(DEPARTMENT, LEVEL) '

ALL DN ADNFILE

TXON TXONCCOURSESLEVEL=93) TXDNC(COURSESLEVELES3)
DOL=NUMBER

TINTGR(8)

70

DOL*NUMBER

TINTGRC(14)

4

TWORD TWORD(DEPARTMENT)

TWORD TWNRD(LEVEL)

)

]

PROCEOURE DIVISION PROCESSING

GENERAL

1+ PARSE THE OM«VERBS WITH PARTICULAR ATTENTION TO
THE RELATIONSHIP OF DATASET=NAMES AND THEIR PATHS

2¢ OUTPUT THE INVOKE«NO AND PATH«NO AS
TINTGR TOKENS FOLLOWING REFERENCES
TO PATH NAMES
3 THE CT+ADVERB BITS FOR THE DMJ+VERBS ARE ARRANGED AS FOLLOWS?

BIT MEANING

1 DISTINGUISHES INSERT FROM STORE OR REMOVE FROM DELETE.
2 RECREATE



3 DMSTATUS FORMAT
OtBINARY
1$DECIMAL 4 BIT

4 “ON EXCEPTION" SPECIFIED

5 UPDATE

6 MODIFY

7=11 SELECTION EXPRESSION TYPE

OtNEXT
11PRIOR
21FIRST
34LAST
41NEXT AND "AT"™ CLAUSE
S5¢CURRENT
6t1"aT" CLAUSE
12 PATH TYPE
OtKEY
1tDATASET

NOTEt NO SYNTAX CHECKING WILL BE DONE
BY MERGE FOR THE EXCEPTION CLAUSES
IF THE CLAUSE IS SPECIFIED IT wILL BE
QUTPUT AS IS



OPEN

OPEN UPDATE <DATABASE=NAME>

[ON EXCERPTION <STATEMENT> [ELSE <STATEMENT>]]

CT«VERB=6
CT«OBJECT=NOTY USED
CT«ADVERHS=
BIT 3 = DMSTATUS FORMAT
OtBINARY
1$DECIMAL 4 BIT
BIT 4 ="ON EXCEPTIONY

BIT 5 ="UPDATE™"
CTe1=BIT LENGTH OF DM=STATUS REGISTER

CT«2=8BASE RELATIVE ADDRESS OF DM=STATUS REGISTER
CT«3=BASE RELATIVE ADDRESS OF DATA BASE NAME

CTeu=LENGTH OF DATA BASE NAME IN BITS

MERGE QUuTPUT

T
T
T
1e v

2+ C

34 LOOK UP DATABASE NAME IN TABLE BY OCUR» QUTPUT THE NAME

RESHD OPENJDM
NNLIT DATABASE NAME
RESWD UPDATE

<EXCEPTION CLAUSE>

ERIFY THAT IT IS A DATABASE“NAME

HANGE OPEN TO DMJOPEN BEFORE OUTPUT(NEW VERB)

115



116

CLOSE

1.
24
3,

CLOSE <DATABASE=NAME> X
[ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>1]]

CT+VERB=7
CT+0BJECT=NOT USED
CTWADVERS=
BIT 3 =DMSTATUS FORMAT
QtBINARY
1tDECIMAL 4 BIT
BIT 4 ="ON EXCEPTION" .
CT+1=BIT LENGTH OF OM=STATUS REGISTER
CT+2=BASE RELATIVE ADDRESS OF DM=STATUS REGISTER
CTe3=BASE RELATIVE ADDRESS OF DATA RASE NAME
CTs4=LENGTH OF DATA BASE NAME IN BITS

MERGE OUTPUT

TRESWD CLOSE«DM
TNNLIT DATA BASE NAME
<EXCEPTION CLAUSE>
VERIFY THAT IT IS A DATABASE=“NAME
CHANGE CLOSE TO DM«CLOSE BEFORE UOUTPUT(NEW VERB)

LOOK UP DATA BASE NAME IN TABLE BY OCUR» OUTPUT THE NAME



CREATE/RECREATE

CREATE/RECREATE <DATASET= NANE>

1.

24

{ON

EXCEPTION <STATEMENT> [ELSE ‘STATEMENT’l]

CTsVERB=18
CT«ORJECT=INVOKE «NO» PATH«NO
CT«ADVERR=

BIT

3 =0OMSTATUS FORMAT

OtRINARY
1¢tDECIMAL 4 RIT

BIT
BIT

4 ="0ON EXCEPTION"
8 S"RECREATE™"™

CTal=BIT LENGTH OF DM=STATUS REGISTER

CT«2=BASE RELATIVE ADDRESS OF DM=STATUS REGISTER

CTe3=BIT LENGTH OF THE DATASET RECORD WORK AREA

cT.4=pASE RELATIVE AppRESS OF THE DATASET RECORD WORK AREA

MERGE OQUTPUT

TRESHD
TINTGR
TINTGR
TWORD

VERIFY

QuUTPUT

CREATE/RECREATE

INVOKE «NUM OF DATASET=NAME
PATHeNUM OF DATASET=NAME
DATASET=NAME

<EXCEPTION CLAUSE>

THE DATASET=NAME

THE DATASET=NAME AND PATH INFO

117
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STORE

STORE <DATASET=NAME>
{ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>1)

CTevERB=16
CT+0BJECT=INVOKE«NO» PATH«NO
CT+ADVERRS
BIT 3 =DMSTATUS FORMAT
OtBINARY
1tpECIMAL 4 BIT
BIT 4 =v0ON EXCEPTION"
CT4l=RIT LENGTH 0OF DM=5TATUS REGISTER
CT+2=BASE RELATIVE ADORESS UOF OM=STATUS REGISTER
CT+3=BIT LENGTH OF THE DATASET RECORD wORK AREA
CT+4=BASE RELATIVE ADDRESS OF THE DATASET RECORD WORK AREA

MERGE OUTPUT

TRESWD STORE
TINTGR INVOKE«NUM OF DATASFT'NAME
TINTGR PaATHeNUM NF DATASET=NAME
TWORD DATASET=NAME

<EXCEPTION CLAUSE>

1¢ VERIFY THE DATASET=NAME

2¢ OUTPUT THE DATASET=NAME AND PATH INFQO
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DELETE

DELETE <DATASET=NAME>
[ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>])

CT«VERB=17
CT+OBJECT=INVOKE«NO» PATHNO
CT+ADVYERR=
BIT 3 =NMSTATUS FORMAT
01BINARY
11DECIMAL 4 RIT
BIT 4 ="0ON EXCEPTIONY
CTel=glT LENGTH NF OM=STATUS REGISTER
¢cTe2=BASE RELATIVE ADDRESS OF OmM=~STATUS REGISTER
CT+3=BIT LENGTH OF THE DATASET RECORD WORK AREA
CTo4=8ASE RELATIVE ADDRESS OF THE ODATASET RECORD WNRK AREA

MERGE OUTPUT

TRESWD DELETE
TINTGR INVOKEWNUM 0OF DATASET=NAME
TINTGR PATHeNUM OF DATASET"NAME
TWORD DATASET=NAME

SEXCEPTION CLAUSE>

1+ VERIFY THE DATASET=NAME

2. OUTPUT THE DATASET=NAME AND PATH INFO
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FREE

FREE <DATASET=NAME> -
[ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>]]

CTevERB=21
CTWOBJECT=INVOKE  NO» PATHNO
CTWADVERR=
BIT 3 =DMSTATUS FORMAT
OtBINARY
1tpECImaL 4 BIT
BIT 4 ="QON EXCEPTION"
CTel=gIT LENGTH 0OF OM=STATUS REGISTER
CT+22HASE RELATIVE ADDRESS OF DM=STATUS REGISTER

MERGE OUTPUT

TRESWD FREE

TINTGR INVDKE«NUM OF DATASET=NAME

TINTGR PATHsNUM OF DATASET=NAME

THORD DATASET=NAME :
<EXCEPTION CLAUSE>

1+ VERIFY THE DATASET=NAME

2. OUTPUT THE DATASET=NAME AND PATH INFO



INSERT/REMOVE

INSERT <DATASET*NAME> INTO <SUBSET=NAME>"
(ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>1)

REMOVE CURRENT FROM <SUBSET=NAME> _
(ON EXCEPTION <STATEMENT> ([ELSE <STATEMENT>1]

CT+VERB=16 FOR INSERTs 17 FOR REMOVE
CTsOBJECT=INVOKE «NOs» PATHWND OF SUBSET=NAME
CTeADVERR=

BIT 1 =0ON .
BIT 3 =DMSTATUS FORMAT
OtBINARY

14DECIMAL 4 BIT
BIT 4 =v0ON EXCEPTION®
CTel=BIT LENGTH OF OM=STATUS REGISTER
CTs2=BASE RELATIVE ADDRESS UF DM=STATUS REGISTER
CTe3=2INVOKEWNOs PATH«NO OF DATASET=NAME

MERGE QUTPUT
TRESWD INSERT/REMOVE
TINTGR INVOKE«NUM OF DATASET=NAME
TINTGR PATH«NUM OF DATASET=NAME
TWORD DATASEY=NAME 0OR TRESWND CURRENT
TINTGR INVOKEWNUM 0OF SUBSET*NAME
TINTGR PATHeNUM OF SUBSET=NAME
TWORD SUBSET=NAME

<EXCEPTION CLAUSE>

VERIFY THE DATASET=NAME TO BE A

PROPER TARGET DATASET OF THE SUBSET=NAME

AND OUTPUT IT WITH ITS PATH INFO

OUTPUT THE TARGET DATASET=NAME AND ITS PATH INFO

CT«VERBS ARE LIKE THOSE FOR STORE AND DELETE.
THEY ARE DISTINGUISHED BY BIT 1 OF CT+VERB¢«

FOR REMOVE» INVOKE NUM AND PATH NUM OF DATASET ARE ZEROD.
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FIND/MODIFY

CURRENT PATH FORMAT

FIND/MODIFY [<DATASET=NAME> VIA)
<DATASET*NAME>/<SUBSET= NAME>/<0RDER‘NAME>/<RETRIEVAL‘NAME>

[ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>]]

ORDEREND ACCESS FORMAT

FIND/MODIFY (<DATASET=NAME> VIA]
NEXT/PRIOR/FIRST/LAST
<DATASET™NAME>/<SUBSET=NAME>/<ORDER=NAME>
[ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>]]

RANDOM ACCESS FURMAT

FIND/MODIFY (DATASET=NAME VIaAl
[NEXT] <SUBSET=NAME>/<0ORDER=NAME>/<SRETRIEVAL=NAME>
AT <COMPONENT=NAME®=1> = <DATA*NAME=1>/<LITERAL=1>
[AND <COMPONENT=NAME=2> = <DATANAME=2>/<LITERAL=2>)s 44
[ON EXCEPTION <STATEMENT> [ELSE <STATEMENT>])

NOTE?t THE "<DATASET=NAME> VIA" CLAUSE IS MANDATORY
WHEN THE PATH IS A <SUBSET=NAME>

CTsVERB=15
CT«0BJECT=INVOKE;NOs PATHWNO OF THE pPATH=NAME
CT+ADVERB= .
8IT 3 =DMSTATUS FORMAT
01BINARY
11DECIMAL 4 BIT
CBIT 4 ="ON EXCEPTION"
BIT 6 ="MODIFY"
BIT 7=11=TYPE OF SELECTION EXPRESSION
OINEXT
1¢tPRIOR
21FIRST
31LAST
4INEXT AND "AT"™ CLAUSE
SICURRENT
61"AT" CLAUSE
BIT 12 =TYPE OF PATH
OtKEY
11DATASET

CTs1=BIT LENGTH OF DM=STATUS REGISTER
CTe2=BASE RELATIVE ADDRESS OF DM=STATUS REGISTER
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CT432BIT LENGTYH OF THE DATASET RECORD WORKAREA

CTeu4=BASE RELATIVE ADDRESS OF THE DATASET RECORD WORK AREA
CT+5=BASF RELATIVE ADODRESS 0OF SEARCH KEY(CAT QF COMPONENT NAMES)
CTs6=2INVOKESNDO» PATHsNO OF DATASET=NAME ~

MERGE OQUTPUT

TRESWD FIND/MODIFY

TINTGR INVOKE«NUM OF DATASET=NAME

TINTGR PATHWNUM OF DATASET=NAME

TWORD DATASET=NAME

TINTGR INVOKE«NUM OF THE PATH

TINTGR PATH«NUM OF THE PATH

THORD PATH NAME

(TRESWD NEXT/FIRST/PRIOR/LAST)
<SELECTION EXPRESSION>
<EXCEPTION CLAUSE>

WHERE <SELECTION EXPRESSION> ISt
TWORD COMPONENT=NAME
TRESWD "=%
THORD/LITERAL
[ ]
[

1+ VERIFY THE PATH NAME TO BE A PROPER PATH
TO THE DATASET=NAME AND OUTPUT THE PATH INFO

2+ OUTPUT THE TARGET DATASET=NAME AND ITS PATH INFO
CSUPPLY THE PARENT OCUR AS A TWORD TOKEN
IF THE DATASET=NAME IS OMITTED)

3+ VERIFY THE COMPONENT=NAME LIST TO BE IN THE PROPER ORDER WITH NO
NAMES MISSING FROM THE LIST

44 THE TYPE OF THE PATH NAME IS DATASET IF BIT 7 OF THE DNFLAGS
IS ON IN THE PATHNAME. THIS BIT IS USED AS THE FILLER FLAG IN
THE DATA DIVISION, . A



DATSYN
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1+ WHEN DATASET IS DECLARED ALLOCATE A SEP‘RATE WORK AREA FOR IT

2¢ WHEN AN ENTRY WITH LEVEL=51» 525 OR 53 IS DECLARED»
TREAT IT LIKE AN 88

3+ VERIFY THE UNIQUENESS OF THE Ol DATASET=NAMES WITHIN A DB
AND DATA BASE NAMES

EXPLODE

1+ CHANGE THWORD TO TINDEX FOR ITEMS WITH
LEVEL=51 THRU 53(DONE IN PROCEDURE RESDLVE&FACTORS)
IN ORDER TO RESTRICT THE ystE OF PATH NAMES To
THE DMsVERBS

PROSYN PROCESSING

1+ PARSE THE "ON EXCEPTION +ee™ CLAUSE OF THE DM+ VERBS

CODEGEN

1+ GENERATE COMMUNICATES CORRESPONDING TO DM VERBS



FIxup PROCESSING

14

PPB”

|
|
|
PATH«DICT»RLOCK(PDRB) |

LR N B N N K NN N-_N % R R N K X N N N XN

I1ODL e NUMBER(64 BITS)I |

|moannsssoneaceoanansn |

| | «===PATHNO

.---n--..-nu-----nu- .

—— wne mn o—

THE COMPILER ASSIGNS A PATH NUMBER TO EACH UNIQUE
PATH NAME DECLARED IN THE DATA=BASE SECTION

(EvGos DATASET=NAMEs SUBSET*NAMEs

ORDER=NAME, RETRIEVAL=NAME)

THE PATH DICTIONARY BLOCK(PDB) CONTAINS A

PATH DICTIONARY ENTRY (PDE) FOR EACH PATH NAMES
THE PDE CONTAINS THE 64 BIT DODL*NUMBER
ASSOCIATED wITH THAT PATH NAME

THE PATH«NO AND INVOKE+NO ARE USED TO IDENTIFY
THE DESIRFD PATH TO A DATASET RECORDs THE PATHNO
1S USED AS aN INDEX INTO THE PATHWDICTIONARY

TO GET THE DDLeNUMBERs THE INVOKENO

15 USED TO IDENTIFY THE INFORMATION ABOUT

A DATASET RFCORD WHERE THAT DATASET

HAS BEEN INVOKED MORE THAN ONCE.

| NOT USED | ¢<mmewecsee=es |PATH.DICTBLOCKWPTR

'-H--ﬁ---.-.---.-----

!
|
|
|
|
[
{
|
|
|
|
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SAMPLE DATA=BASE SECTION

A

DATA=BASE SECTION.
DB UNIVERSITIES
01 STUDENT INVOKE UNIV-PERSONNELS

®01 UNIV=PERSONNEL DATASET DOL“NUMBER 88

» % % % % & % % % » X % % 4N P ES XR

ORDERING KEY PERSNAMES DDL=NUMBER 73
CLASTNAMESFIRSTNAME)
RETRIEvAL KEY PERSMAJORS NDDL=NUMBER 82
(MAJOR)
RETRIEVAL KEY PERSAGES DDL*NUMBER 2
CAGE )«
02 NAME
03 LASTNAME PC X(15).
03 INITIAL PC Xs
03 FIRSTNAME PC X(10)s
02 SEX PC 9 CMP,
02 AGE PC 99 CMP,
02 CORSE=NOS DCCURS 44
03 DEPT PC XX
03 NMBR PC 999 (CMP.
02 COURSE SUBSET DDL*NUMBER 8
T0 UNIV=COURSES DODL=NUMBER 14
(DEPARTMENT»LEVEL)
02 MAJOR PC X(4),
02 SALARY PC 9(5)V99 CMP,
02 ADVISOR SUBSET DOL=NUMBER 16
TO UNIV=PERSONNEL DDL=NUMBER 884

01 FACULTY INVOKE UNIV=PERSONNEL.

*01 UNIV=PERSONNEL DATASET DDL*NUMBER 88

%2 % % %% % % % % % %N BB R % %

ORDERING KEY PERSNAMES DDL=NUMBER 73
(LASTNAME»FIRSTNAME)
RETRIEVAL KEY PERSMAJORS ODL~NUMBER 82
(MAJOR) . .
RETRIEVAL KEY PERSAGES DDL=NUMBER 2
(AGE )«
02 NAME,
03 LASTNAME PC X(10).
03 INITIAL PC X
03 FIRSTNAME PC X(10)s
02 SEX PC 9 CMPs
02 AGE PC 99 CMP,
02 CORSE=NDS OCCURS 4.
03 DEPT PC XX
03 NMBR PC 999 (MP.
02 COURSE SUBSET DDL=NUMBER B8
YO0 UNIV=COURSES DDL=NUMBER 14
(DEPARTMENT»LEVEL )
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OCUR INv® PATH# TGT»x

-m e it [ X ¥ J - o - e L X N & )

01
02

03
04

05
06

07
08
09
10
11
12
13
14
15
16

17
18
19

20
21

22

23

24
25
26
27
28
29
30
31
32
33

01
01

01

01

01

01

02
02

02

02

02

01
02

03

04

05

07

01
02

03

0a

05

01
01

01

01

06

0t

01
01

01

01

06

CN

2%
34

29

41

25
34

29

41

eN

27

42

27



02 MAJOR PC X(4),
02 SALARY PC 9(5)V99 CMP.,
02 ADVISOR SUBSET ODDL=NUMBER 16
TO UNIV=PERSONNEL ODL=NUMBER B8
01 U=COURSES INVOKE UNIV=COURSES.
*01 UNIVeCOURSES DATASET DDL=~NUMBER 14
ORDERING KEY DEPTLEVELS DDL=NUMBER 32
(DEPARTMENTSLEVEL)
RETRIEVAL KEY CLASS=SZ DDL=NUMBER 34
(CLASS=SIZE)
RETRIEVAL KEY DEPTS DDL=NUMBER 12
(DEPARTMENT),
02 DEPARTMENT PC XX
02 LEVEL PC 999 CMP.
02 PROFESSOR SUBSET DOL~NUMBER 33
TO UNIV=PERSONNEL DDL=NUMBER 88,
02 BOOKS DATASET DDL=NUMBER 7.
03 TITLE PC X(60).
03 AUTHOR PC X(30)
02 DAYS=OF=WEEK PC XXX
02 BUILDING PC 999 CMPs
02 ROOM PC XX
02 CLASS=SIZE PC 99 CMPs
02 STUDENTS DATASET DDL="NUMBER 38
ORDERING KEY STUDNAMES DDL*"NUMBER 71
(LAST®NAMESFIRST=NAME)
03 LAST=NAME PC X(15).
03 FIRST=NAME PC X(10).

* % % »

* % % % ¥ % % % % % % % % % BB NS REE RS

PATH DICTIONARY TABLE

PATHeNO STRUCTURE NG

LA K N N K X L R N N N N

0 NOT USED
1 88
2 73
3 82
4 02
5 08
6 14
7 16
8 32
9 34
10 12
11 | 33
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

0?7

06

o8
09

10

11

12

13
14
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0t

06
06
06

06

01
12

13
13

&1

50

a1

53

1+ THE SOURCE IMAGES WITH AN "w® ARE PROVIDED BY THE DASDL COMPILER

42



128

AS A LIBRARY FILE TO THE CcOBOL COMPILER

2+ THE INVOKED NAME IS THE NAME OF THAT FILE AND
IS NOT A PROPER DATANAME OF THE DATSET
(EeGe "RUNIVERSIT"/"UNIV=PERSO")
o THE NAME nwSTUDENTw REpLACES THME WORD "uNIv=PERSONNEL" AT OCUR=3
= THE NAME "UNIV~PERSONNEL"™ IS DELETED WHEN IT APPEARS AS THE
TARGET DATASET=NAME OF ADVISOR AT OCCUR=19 AND OCUR=36

3¢ "DATA=BASE"™ SECTION APPEARS T0 BE A FILE NAME(OCUR=1)
WHOSE SCUPE INCLUDES ALL DATABASE DATANAMES(SCOPE=S4)

4o COMPONENT NAMES APPEAR TO BE QUALIFIED BY
WDATA®BASE™ AND MUST NOT BE QUALIFIED WHMEN REFERENCED

s THIS SPECIAL NAMING CONVENTION ALLOWS UNIDENTIFIED
COMPONENT=NAMES IN THE CASE WHERE THE TARGET DATASET=NAME
OF A SUBSET IS NOT INVOKED

® WHEN DUPLICATE COMPONENT NAMES EXIST THEN THE OCUR OF
LAST OF THE DUPLICATES wWILL BE RETURNED 4
(EsGe LASTNAME APPEARS AT QCUR=8 AND OCUR=25)

« npL WILL GUARANTEE THE UNIQUENESS OF COMPONENT=NAMES
IN THE DATABASE

5« THE INVOKE NUMBER STARTS AT 1 AND IS BUMPED FOR
EACH INVOKE SPECIFIED

6¢ THE PATHWNO IS ASSIGNED BY SEQUENTIALLY
SEARCHING THE PATH,DICTIONARY TABLE FOR A
MATCHING STRUCTURE NUMBERs IF A MATCH IS NOT
FOUND THEN THE NEW STRUCTURE NUMBER IS ADDED 71O
THE END OF THE TABLEs THE INDEX INTO THE TABLE
1S THE PATH+NOs NOTE THAT THE DDL=NUMBER IN THE EXAMPLE CONTAINS
ONLY THE STRUCTURE NUMBER(THE TIME AND DATE PART
MAS BEEN OMITED FOR CLARITY)

PATH TABLE AND ALGORITHM FOR ITS CONSTRUCTION

DECLARE

1 PATH'TABLE REMAPS BASEs
2 PATH4OCUR BITC(12)s
2 LASTWENTRYsLINK BIT(24),
2 PATHJTYPE BIT(3),
2 INVOKEJNUM BIT(8)»
2 PATHeNUM BIT(8)»
2 TARGET PATHJNUM BIT(8)»
2 COMPJOCUR(MAXJCOMP) BIT(12)s

1 TARGET«STACK (16)»
2 TSWLEVEL BIT(8)»
2 TS4PATH BIT(8)}

«FIND A PATHNAME . ) .
TXDN FOLLOWED. BY ™DATASET® OR TXDN WITH LEVEL NUMBER 51=53.
STOP ON "WORKING=STORAGE SECTION®™ OR "PROCEQURE DIVISION®,



*FILL IN PATH.

*FILL IN PATH.
DETERMINE

LEVEL
01t
02=49
51
52
53

«IF LEVEL = 01l
*FILL IN INVOK

“FILL IN PATH
DETERMINE
FOUND» ADD

=ADJUST TARGET

POP STACK
STACK EMPT

“FILL IN TRGT.
IF TARGET
NEW ENTRY
ON TOP OF

“ FILL IN AN
FOLLOWS IN
OCUR OF ZER

129

OCUR

TYPE
TYPE FROM LEVEL NUMBER -

TYPE

0 DATASET=NAME

1 DATASET=NAME(NESTED)
2 ORDER=NAME

3 RETRIEVAL=NAME

4 SUBSET=NAME

THEN CURRENT INVOKE NUMBER GETS BUMPED.
E«NUM

NUM

FROM LDOKING UP DDL# IN PATH DICTIONARYS IF NOT
NEW ENTRY

STACK

UNTIL LEVEL ON TOP IS LESS THAN CURRENT LEVEL (OR
Y)e IF CURRENT LEVEL < 50 (DATASET) THEN PUSH NEW ENTRY.

PATHeNUM

DDL# IS EXPLICITs FIND FROM PATH DICTIONARY» ADDING A
IF NECESSARYs IF TARGET IS IMPLICIT THEN USE PATH
TARGET STACKs

OCUR FOR EACH COMPONENT=NAME WHICH
THE PARENTHESIZED LIST+ ADD AN EXTRA
0 » TERMINATING THE LISTe
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