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TILINTRODUCT I ON -~ GENERAL COMMENTARY FT000430 PAGE 3
s FASTRAN IS A FORTRAN II COMPILER WRITTEN FOR THE I[BM FT000440
- 709/7090/7094 SERIES OF COMPUTERS. FASTRAN STANDS FOR FAST FT000450
= FORTRAN. IT WAS DESIGNED AND WRITTEN AT INDIANA UNIVERSITY FT000460 ~
x IN LATE 1963 AND EARLY 1964 BY STANLEY HAGSTROM, FRANKLIN FTO00470
% PROSSER, AND STEPHEN YOUNG. THE PROJECT WAS UNDERTAKEN FOR TWO FT000480
* REASONS. FIRST, WE WERE DISSATISFIED WITH THE COMPILATION SPEED FT000490
. OF IBM'S FORTRAN II COMPILER. SECOND, WE WISHED TO GAIN SOME FT000500
" EXPERIENCE IN COMPILER-WRITING TECHNIQUES. THE ORIGINAL GOAL FT000510
* WAS TO PRODUCE A COMPILER WHICH WOULD COMPILE _FTOO0520
* PROGRAMS QUICKLY, PROBABLY AT THE EXPENSE OF OBJECT PROGRAM FT000530
® _ LENGTH AND EFFICIENCY. _ FT000540
* THE GDAL OF FAST COMPILATION WAS READILY ACHIEVED. HOWEVER, FT000550
ES TO OUR PLEASANT SURPRISE, THE RESULTING OBJECT PROGRAMS WERE FT000560
¥ IN GENERAL SHORTER THAN IBM'S, AND THE EXECUTION TIMES DID FT000570
= NOT COMPARE TOO UNFAVORABLY, EVEN IN THE EARLY VERSIONS. ~ FTD00580
REM , FT000590
= IN A SENSE, FASTRAN IS AN OUTGROWTH OF AN EARLIER EFFORT AT FT000600
= INDIANA UNIVERSITY BY DAVID KURN AND ONE OF THE AUTHORS (SH) FT000610
= TO PRODUCE A LOAD-AND-GO COMPILER (CALLED FLAT AND BASED ON A FT000620
. GENERALIZATION OF THE FORTRAN IV LANGUAGE) DURING THE SUMMER OF FT000630
* 1962. THIS PROJECT, ALTHOUGH EVENTUALLY ABANDUNED, SHOWED FT000640
. CLEARLY HOW TO ACHIEVE HIGH COMPILE SPEEDS WITH REASONABLE FT000650
% DBJECT CODE EFFICIENCY. MANY OF THE TECHNIQUES USED IN FLAT  FT000660
= HAVE ALSO BEEN USED IN FASTRAN, INCLUDING THE METHOD OF SCANNING FT000670
2 STATEMENTS AND PROCESSING ARITHMETIC EXPRESSIONS. IN FACT, FT000680
x INITIALLY SOME SECTIONS OF THE FLAT CODE WERE TAKEN OVER BODILY FT000690
* TO FASTRAN. IT IS DOUBTFUL IF WITHOUT THIS EARLIER EXPERIENCE  FT000700
* ON FLAT WE COULD HAVE AVOIDED THE MANY PITFALLS AWAITING THE FT000710
* COMPILER WRITER AND HAVE SO EASILY MET OUR ORIGINAL GOALS.  FT000720
" IT IS ESTIMATED THAT FROM START TO FINISH REQUIRED ABOUT NINE  FT000730
* MAN-MONTHS OF EFFORT FOR THE FIRST VERSION OF FASTRAN, WITH FT000740
* MAYBE THREE MAN-MONTHS MORE REQUIRED FOR REFINEMENTS. FT000750
REM FT000760
% FASTRAN IS A TWO-PASS IN-CORE COMPILER THAT USES A SINGLE SCRATCHFTOOD770
s TAPE IN THE COMPILATION OF LARGE PROGRAMS. FASTRAN ACCEPTS THE FT000780
* COMPLETE FORTRAN II LANGUAGE, INCLUDING HOLLERITH LITERALS AND  FTOD0790
* DOUBLE PRECISION AND COMPLEX ARITHMETIC. ALSO, A FLDATING FT000800
= ROUNDING FEATURE IS IMPLEMENTED, AND PAGE SPACING, EJECTING, AND FT000810
€ SUBTITLING IS PERMITTED. FASTRAN MAY OPERATE IN A MONITOR  FT000820
B SYSTEM SUCH AS FMS, OR IT MAY BE EXECUTED AS AN FMS JOB, WITH FT000830
x _SOURCE PROGRAMS AS THE DATA. (IN THIS LAST MODE, CLEARLY NO FT000840
* OBJECT PROGRAM EXECUTION IS POSSIBLE FOLLOWING COMPILATION.) FT000850
REM - FT000860 -
" OUR AIM HAS BEEN TO MAINTAIN COMPATIBILITY WITH IBM'S FMS—I1 FT000870
..... = VERSION OF FORTRAN II. FASTRAN PRODUCES AN OBJECT PROGRAM FT000880
* BINARY DECK WHICH IS COMPLETELY ACCEPTABLE TO THE BSS LOADER. FT000890
* THE STANDARD FMS LIBRARY IS UTILIZED, AND FASTRAN'S CALLS TO  FTO00900
» THESE LIBRARY ROUTINES ARE IDENTICAL TO THOSE OF FORTRAN I1. FT000910
* _THE FASTRAN AND FORTRAN II BINARY DECKS ARE COMPLETELY INTER- FT000920
% CHANGABLE AS FAR AS SYSTEM FUNCTIONS ARE CONCERNED. FORTRAN II FT000930
% SOURCE LANGUAGE DEBUGGING MAY BE USED WITH FASTRAN-COMPILED  FT000940
= PROGRAMS. ~TO DO THIS, A SYMBOL TABLE MUST BE REQUESTED, JUST FT000950
®=  AS IN IBM'S FORTRAN II. i , - FT000960
REM FT000970
K _ FASTRAN IS WRITTEN TO OPERATE USING THE INDIANA UNIVERSITY  FT000980
# INPUT/OUTPUT SYSTEM, I10S. THIS SYSTEM AUTOMATICALLY PROVIDES  FT000990
3 _BLOCKING AND BUFFERING FOR ALL INPUT/OUTPUT. A BRIEF DESCRIPTIONFT0G1000
x OF I0S, AND A DISCUSSION OF FASTRAN'S INPUT/DUTPUT REQUIREMENTS FT001010
*

ARE_PROVIDED IN LATER PAGES. WITH THIS INFORMATION, THE TASK  FT001020




% OF IMPLEMENTING FASTRAN WITH ANOTHER 1/0 SYSTEM IS GENERALLY FTOC1C30 PAGE 4
* NOT DIFFICULT. NOTICE THAT WITHOUT BLOCKING AND BUFFERING OF  FT001040 e
* TAPESy FASTRAN WILL BE TAPE-BOUND, AND THE COMPILE SPEEDS WILL FTO01050
_______ « __ SUFFER. _FT001060
REM FTOC107G
*® IF FASTRAN IS USED WITH AN ADEQUATE INPUT/0OUTPUT SYSTEM {SUCH FTO01080 -~
® AS 10S), COMPILATION SPEEDS ARE OBTAINED THAT ARE 10 TO 100 FT001090C
& TIMES FASTER THAN THE IBM FORTRAN II UNDER FMS TI. AN "AVERAGE® FT001100 ~
* COMPILE TIME FACTOR IS ABOUT 13, BUT VERY SHORT PROGRAMS FT001110
¥ RESULT IN QUITE LARGE TIME FACTORS, AND IN GENERAL THE SHORTER FTOO1120
® THE PROGRAM, THE LARGER THE RATIO OF FORTRAN II VS FASTRAN FT001130
® COMPILE TIMES. THIS TREND IS DUE MAINLY TO THE SUBSTANTIAL FTOO0tl40 -
5 OVERHEAD TIME IN IBM'S COMPILER. NEVERTHELESS, FOR LARGE FTOG115¢
* PROGRAMS, THE TIME FACTOR APPEARS TO APPROACH 10, SO FASTRAN FT00116C _
® MAY BE CONSERVATIVELY SAID TO RUN AT A BASIC SPEED ABOUT TEN FTOOL1170
® TIMES FASTER THAN THE IBM COMPILER. FT0C1180
REM FT001190
# DUR EXPERIENCE SHOWS THAT THE OBJECT CODE PRODUCED BY FASTRAN FTOO1200
% AVERAGES ABOUT TEN PERCENT SHORTER THAN THAT PRODUCED BY IBM'S FT00121C
ﬁ FORTRAN II. THIS FIGURE IS BASED ON A CONSIDERATION OF NUMBER F1061220 o
* OF INSTRUCTIONS, WORKING CELLS, AND CONSTANTS PRODUCED. FT001230
REM / FT001240
B THE EXECUTION TIME OF FASTRAN-PRODUCED OBJECT PROGRAMS IS FT001250
® ~ GENERALLY SLIGHTLY LONGER THAN FOR IBM'S VERSIONS. THIS IS FT0C1260 .
# ATTRIBUTABLE MAINLY TO THE LACK OF INDEXING OPTIMIZATION IN THIS FT001270
B VERSION OF FASTRAN. THE MOST USEFUL FORMS QOF INDEXING IMPRGVE- FT001280 i
# MENT ARE FORTUNATELY RATHER EASY TO IMPLEMENT IN FASTRAN, AND FTOC1290
® THIS IS CURRENTLY BEING DONE. ODDLY ENOUGH, WE ANTICIPATE THAT FT001300 B
® SINCE IMPROVED INDEXING WILL FURTHER SHORTEN THE OBJECT CODE, FT001310
® FASTRAN COMPILATIONS SHGULD SPEED UP A BiT... ~ F1o01320
REM FT001330
5  FASTRAN IS AN IN-CORE COMPILER, IT CAN REMAIN IN CORE THROUGH FT001340
* THE COMPILATION OF A NUMBER OF CONSECUTIVE FORTRAN PROGRAMS. FTO01350
* THIS ALLOWS A VERY SMALL SYSTEM OVERHEAD TIME. THERE ARE NO FT001360
d EXTRANEOUS PASSES OVER THE MATERIAL TO 8E COMPILED. THERE FT001370
* 1S ONE PASS OVER THE SOURCE DECK, AND A SECOND AND FINAL PASS FT001380
* OVER THE INTERMEDIATE MATERIAL TO PRODUCE THE BINARY DECK. FT001390
* SHORT AND MEDIUM-LENGTH PROGRAMS ARE COMPILED IN CORE, AND  FT001400 B
® ND SCRATCH TAPE IS USED {1.E. AN INTERNAL FILE IS MAINTAINED). FT001410
* ON LONGER PROGRAMS, A SINGLE INTERMEDIATE TAPE IS WRITTEN, FT0C1420
# REWOUND, AND THEN READ SEQUENTIALLY. THERE IS NO DELAY DURING FT001430
& THE REWIND, SINCE THE INTERNAL FILE 1S PROCESSED AT THIS TIME.  F1001440
» THE COMPILATION DOES NOT PROCEED THROUGH A SYMBOLIC ASSEMBLY FT0O01450
5 _ PHASE, THUS ELIMINATING ADDITIONAL TIME-CONSUMING OPERATIONS FT001460
2 (THIS 1S OF COURSE DONE AT THE QUESTIONABLE EXPENSE OF AN FTD0147C
# ASSEMBLY LISTING OPTION). _FT0C1480 ~
# IT IS PERHAPS APPROPRIATE AT THIS PDINT TO STRESS THAT FASTRAN FT001490
o IS BASICALLY A ONE-PASS COMPILER, THE SECOND PASS BEING REQUIRED FT001500 -
® SOLELY BY THE B8SS BINARY DECK FORMAT (I.E. PROGRAM CARD FIRST FT001510
® ~AND NO PROVISION FOR CHAINED BACKFILLS, ETC.]). FT001520
REM FT001530
5 ALL SOURCE PROGRAM SYMBOLS AND LABELS ARE PLACED IN A SYMBOL FT001540
* TABLE (SYMTAB) WHOSC SIZE IS 4096 WORDS. THE METHOD OF FT001550
® ASSIGNING A SYMBOL OR LABEL TO A LOCATION IN SYMTAB IS SUCH THAT FT001560
& NO LENGTHY SEARCHES OR SORTS ARE NECESSARY. A SCRAMBLED SORT FT001570
* ~ TECHNIQUE IS USED, WHEREBY THE BITS IN A BCD SYMBOL OR LABEL FT001580
® ARE CONCENTRATED INTO A 12-BIT FIELD (2#%#12=4096). THIS IS FTO001590
* DONE BY MULTIPLYING THE BCOD SYMBOLIC NAME BY A SIMPLE STANDARD  FT001600
# INTEGER, AND EXTRACTING A TWELVE-BIT FIELD FROM THE RESULT. FT001610
%

 THE POINTER THUS OBTAINED IS NORMALLY THE SYMTAB LOCATION

FT001620
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T BLIBF... EXTERNAL SYMBOL NAME IS CURRENTLY OF LIBRARY FUNCTION FT002190

TYPE, I.E. ENDS IN 'F?', FT062200

# OF THE SYMBOL OR LABEL. [IF HOWEVER THE LOCATIGON IS ALREADY FTO01630
# ODCCUPIED BY A DIFFERENT SYMBOL (UNLIKELY IN MDST PROGRAMS), THEN FT001640
* THE SYMBOL IS ASSIGNED TO THE NEXT AVAILABLE LOCATION. TO FTO01650
® ~ _LOCATE A SYMBOL IN SYMTAB, THE SAME COMPUTATION IS PERFORMED. FT0Q1660
# IF THE SYMBOL IS NOT AT THE COMPUTED LOCATION, A SEQUENTIAL FT001670
& ~ SEARCH IS PERFORMED UNTIL EITHER THE ITEM IS LOCATED, OR AN FT001680
# EMPTY CELL IS ENCOUNTERED. (THE EMPTY CELL MEANS OF COURSE FTO01690
F ~THAT THE SYMBOL IS NOT IN THE TABLE, AND IT MAY BE INSERTED FTO01700 :
* IF DESIRED IN THE LOCATED EMPTY CELL). FT00171¢C
_#  THE TECHNIQUE [S VERY RAPID FOR SPARSELY-FILLED SYMBOL TABLES. FYQO1720 oo
# IT BECOMES LESS EFFICIENT AS THE TABLE FILLS UP, SINCE MORE AND FT001730
#  LONGER SEQUENTIAL SEARCHES WILL BE PERFORMED. HOWEVER, A VERY FTOD1740
* LARGE PROGRAM IS REQUIRED TO FILL THE TABLE MORE THAMN SPARSELY, FT0O0175¢C
e REM . FT1001760
z EACH SYMTAB WORD HAS A COUNTERPART IN ANOTHER 4096-WORD TABLE, FTOC1l770
B "EQUIV. EQUIV CONSISTS PRIMARILY OF FLAG BITS DESCRIBING THE ~FT00178C
*® CORRESPONDING SYMTAB ENTRY, AND AN ADDRESS POINTER WHICH MAY BE FT001790
# ~ USED TO DEFINE THE VALUE OF THE ENTITY, OR TO POINT INTO A  FTO01800
*® GENERAL POOL AREA WHERE MOST ADDITIDNAL INFORMATION IS STORED. FT001810
REM FT001820 -
= THE FORMAT OF THE EQUIV TABLE ENTRY IS DESCRIBED NOW IN GENERAL FT0OC1830
& _ TERMS. THE ACTUAL BIT CONFIGURATIONS FOR THE VARIOQUS FLAGS AND FT001840
¥ FIELDS ARE FOUND IN THE REAR OF THE LISTING, UNDER 'ABSOLUTE FTO01850
_* . SYMBOL DEFINITIONS'. i ... FTOO1l860
REM FTO01870C
* THE PREFIX OF AN EQUIV WORD HOLDS THE MODE OF THE ITEM. THE = FTOO1880
* MODE 1S REPRESENTED BY A THREE-BIT FIELD, AND NOT AS INDIVIDUAL FT001890
* BITS. THE FOUR MODES ARE MLABL (LABEL ON EXECUTABLE STATEMENT), FT0C1900
* MSTRG (FORMAT STRING LABEL), MINTG {INTEGER VARIABLE OR FUNCTION FTOO1910
o NAME), AND MREAL (REAL VARIABLE OR FUNCTION NAME}. FT001920
REM FT001930
® BITS 3-14 HOLD BIT FLAGS DESCRIBING THE STATUS OF THE SYMTAB FT001940
» ITEM. NORMALLY EACH BIT STANDS FOR A SINGLE ITEM OF INFORMATION.FT001950
o  HOWEVER, SOME BITS ARE USED FOR TWO OR MORE TASKS, IF NO CONFU- FT001960
= SION CAN RESULT. THE BIT FLAGS AND THEIR INTERPRETATIONS ARE... FTO01970
REM o FTO01980
# BVARB... SYMBOL HAS APPEARED AS A VARIABLE IN AN EXECUTABLE FT001990
#  STATEMENT, AND THUS MUST BE OEFINED IN THE PROGRAM. _  FYggaten
® BLHSX... SYMBOL OR LABEL HAS BEEN DEFINED (HAS A *LEFT-HAND FT002010
* VALUE?®), FT002020
® BDOUB... SYMBOL WAS USED AT SOME POINT AS A DOUBLE PRECISION FT002030
N OR A COMPLEX VARIABLE, AND THUS MUST HAVE DOUBLE STORAGE. F1002040
& BARGT... SYMBOL IS A FORMAL SUBPROGRAM PARAMETER. FT0G2050
& BARRY... SYMBOL APPEARS IN A DIMENSION STATEMENT. ADDRESS FIELD FT002060
# OF EQUIV WORD POINTS TO THE COMMON/DIMENSION/EQUIVALENCE FT0G2070
® INFORMATION IN THE POUL AREA. ) __FTIg02080
® BCOMN... SYMBOL APPEARS IN A COMMON STATEMENT. ADDRESS FIELD FT002090
_® ~ DF EQUIV WORD POINTS TO POOL AREA. _ FT002100
" BEQUV... SYMBOL APPEARS IN ONE OR MORE EQUIVALENCE STATEMENTS. FT002110
* ADDRESS FIELD OF EQUIV WORD POINTS TO POOL AREA. . FTO002120
# BASSN... SYMBOL APPEARS AS THE VARIABLE IN AN ASSIGN OR FT002130
o ASSIGNED GO TO STATEMENT. ADDRESS FIELD OF EQUIV WORD PUINTS FT002140
® TO ASSIGN LISTS IN POOL AREA. FT002150
® BINTF... SYMBOL IS USED AS AN ARITHMETIC STATEMENT FUNCTION FT002160
z NAME. FTO002170
o BEXTF... SYMBOL IS USED AS AN EXTERNAL NAME. FT002180
*
»
s

| o
i

BPATH... LABEL IS IN THE PATH OF FLOW OF THE PROGRAM, 1.E. THERE FT002210

IS A WAY FOR THE PROGRAM FLOW TO REACH THIS STATEMENT. o _FT002220




REM
BITS 15-20 HOLD THE SUBPROGRAM ARGUMENT NUMBER, IF BARGT IS DN.

F1002230

FT00224C

A MAXIMUM OF 64 FORMAL PARAMETERS CAN BE HANDLED.
REM

FT002250
FT002260

AGE

.

. ENTERED ONLY FOR ERROR-FREE COMPILATIONS,

_FT002660

x BITS 21-35, THE ADDRESS FIELD, HOLD A SYMBOL OR LABEL DEFINITION,FT002270
= OR IF CERTAIN EQUIV FLAGS ARE ON, POINT TO FURTHER INFORMATION  FT002280
x IN THE PDOL AREA DR ELSEWHERE. FT002290
REM FT002300
% ASIDE FROM SYMTAB AND EQUIV, THERE ARE VERY FEW FIXED-LENGTH FT002310
% TABLES IN FASTRAN. THIS ALLOWS MAXIMUM FLEXIBILITY IN THE USE FT002320
x OF AVAILABLE STORAGE. CONSEQUENTLY, THE LIKELIHOOD OF FT002330
% 'OVERFLOW! OF THE COMPILER IS QUITE REMOTE. FT002340 )
REM FT002350
= A BRIEF SURVEY OF THE COMPILATION PROCESS IS GIVEN HERE. MORE  FT002360
* DETAILED INFORMATION IS TO BE FOUND IN DESCRIPTIONS OF THE FT002370
* INDIVIDUAL SECTIONS IN THE BODY OF THE LISTING. THE COMPILATION FT002380
¥ IS LOGICALLY DIVIDED INTO FIVE SECTIONS... INITIALIZATION, FT002390
* PASS 1, POST PASS 1, PASS 2, AND POST PASS 2. FT002400
REM FT002410
INITIALIZATION IS VERY SHORT, BEING CONCERNED WITH SETTING FT002420
VARIOUS CELLS TO THEIR INITIAL VALUES. FT002430
__REM ___ FT002440
* PASS 1 IS THE PRIMARY PASS OVER THE SOURCE DECK. THE SOURCE FT002450
* PROGRAM IS LISTED, THE STATEMENTS ARE SCANNED AND INTERPRETED, FT002460 )
* THE SYMBOL TABLE IS FORMED, VARIDUS LISTS ARE GENERATED, AND MANYFT002470
x TYPES OF ERRORS ARE DETECTED. INTERMEDIATE OBJECT CODE IS FTOG2480
. PREPARED, TO BE PROCESSED IN PASS 2 WHEN THE SCAN OF THE SOURCE FT002490
= DECK IS COMPLETE. _FT002500
KEM FT002510
ks _ POST PASS 1 PROCESSES THE SYMBOL TABLE, DETECTS ALL REMAINING FT002520
x ERRORS (ERRORS INVOLVING RELATIONS BETWEEN THE VARIOUS PROGRAM  FTD02530
% ITEMS), COMPUTES THE OBJECT PROGRAM LENGTH AND PUTS OUT THE FT002540
2 BINARY DECK PROGRAM CARD, DEFINES ALL VARIABLES. IF THIS PROGRAMFT002550
® IS A SUBROUTINE OR FUNCTION, ITS PROLOGUE IS FORMED HERE. FT002560
= IF AN OBJECT PROGRAM SYMBOL TABLE HAS BEEN REQUESTED, IT IS FT002570
* FORMED AND PUT DUT PRIOR TO THE PROGRAM CARD. FT002580
* POST PASS 1 IS ENTERED ONLY IF PASS 1 WAS FREE FROM ERRORS. FT002590
REM FT002500
= PASS 2 PROCESSES THE INTERMEDIATE OBJECT CODE, PRODUCING THE FT002610
% THE FINAL CODE AND THE REMAINDER OF THE BINARY DECK.  FT002620
REM FT002630
* POST PASS 2 PUTS OUT THE OBJECT PROGRAM STURAGE MAP, AND FT002640
% TERMINATES THE COMPILATION. PASS 2 AND PDST PASS 2 ARE FT002650



SPACE 2 FY002670

£ A FEW WORDS OUN FASTRAN'S ERROR DETECTION PHILDSOPHY ARE IN ORDER.FT002680
= MOST ERRORS, INCLUDING TYPOGRAPHICAL AND SYNTACTICAL ERRORS, ARE FT0D2690
* CAUGHT DURING PASS 1, THE PRIMARY PASS OVER THE SYMBOLIC DECK. FT002700
B WE FEEL THAT DIAGNOSTIC MESSAGES ARE MDST INFORMATIVE WHEN THEY FT002710
= ARE ISSUED ALONG WITH THE ERRONEOUS STATEMENT. THEREFORE, FT002720
®  MOST ERROR MESSAGES IN FASTRAN WILL APPEAR IN THE LISTING OF THE FT002730
# SOURCE PROGRAM IMMEDIATELY FOLLOWING THE STATEMENT IN ERROR. FT002740
* THERE ARE SOME FRRORS, NAMELY INVOLVING INTER-STATEMENT FT002750
% RELATIONS, THAT CANNOT BE DETECTED UNTIL THE ENTIRE DECK HAS FT002760
f BEEN READ. THESE THEN ARE GIVEN IMMEDIATELY FOLLOWING THE END  FT002770
® CARD. ALL ERROR MESSAGES ARE SIGNALLED 8Y AN OBVIOUS SERIES FT002780
* OF ASTERISKS AT THE LEFT SIDE OF THE PAGE. FTO02790
REM FT0062800
b THE DIAGNOSTIC MESSAGES ARE AS INFORMATIVE AS POSSIBLE WITHOUT F1002810
® UNDULY SACRIFICING COMPILATION SPEED, AND WITHOUT UNDULY CHANCINGFT002820
# THE CONFUSION OF THE PROGRAMMER. IN RESERVED WORD (FIXED FORMAT) FT002830
® STATEMENTS. ONE CAN BE RATHER SPECIFIC WITHOUT RISK OF CONFUSING FT002840
* THE SUBMITTER OF THE PROGRAM, HOWEVER, SPECIFIC DIAGNOSTICS ARE F1002850
* IN GENERAL AVOIDED IN ARITHMETIC STATEMENTS, SINCE WE FEEL THAT FT002860
E TOO OFTEN A SPECIFIC MESSAGE DOES NOT IN FACT IDENTIFY THE FT002870
* PROGRAMMER'S DIFFICULTY, BUT INSTEAD CAUSES HIM MOMENTARY FT002880
* PUZZLEMENT. THEREFDRE, A COMMON ARITHMETIC STATEMENT ERROR ~ F70062890
* MESSAGE IS SIMPLY 'INVALID FORM OF STATEMENT'. FT002900
 REM FT002910
= IN PASSING WE NOTE THAT FASTRAN DETECTS MANY TYPES OF ERRORS THATFT002920
o ~ IBM'S FORTRAN II WILL NOT CATCH. AMONG THESE ARE... FT1002930
® CONSISTENCY ERRORS IN ASSIGN/ASSIGNED-GO-TO USAGE, UNDEFINED FT002940
® VARIABLES, RELATIVE CONSTANT ERRORS, ERRORS IN THE CONSISTENCY  FT002950
® OF ARITHMETIC STATEMENT FUNCTION USAGES, AND NONSENSE SUCH AS FT002960
_® 75 GO TO 75°. FT002970
REM FT002980
#  ALSO, A NUMBER OF VALID SITUATIONS INVOLVING FORTRAN 11 °JOHN INY— FT002550
* COME-LATELY' FEATURES, SUCH AS HOLLERITH LITERALS AND DOUBLE PRE~FT003000
o _CISION AND COMPLEX ARITHMETIC, ARE HANDLED CORRECTLY AND FT003010
* CONSISTENTLY IN FASTRAN, WHILE FORTRAN [I COMPILES ERRONEDUSLY FTO03020
+*

BR INCONSISTENTLY. (DETAILS WILL BE SUPPLIED UPON REQUEST). FT003030



SPACE 2 F1003040
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NOT SHOWN.

TTLINTRODUCTTI ON -— FASTRAN STORAGE LAYOUT FT003050 PAGE
 FASTRAN COMPILER CORE STORAGE LAYOUT FT003060 -
SPACE 3 FT0063070
______ THE LAYOUT OF CORE STORAGE IN THE FASTRAN COMPILER IS AS FOLLOWS.FTO03080
THE CORE LOCATIONS OF THE VARIOUS SECTIONS ARE OF COURSE FT003090
_ SUBJECT TO CHANGE. MOST LOCATIONS ARE NOT IMPORTANT, AND ARE _ FT003100 -

" FT003110



SPACE 3 FT003120
Uu00D  REM MONITOR CELLS, ETC FT003130
0144 REM INPUT/OUTPUT SYSTEM (INDIANA UNIVERSITY 105) FT003140
12000 REM 'BEGINNING OF FASTRAN COMPILER | FT003150
REM INITIALIZATION OF COMPILER FT003160
REM ONE-TIME INITIALIZATION WHEN COMPILER ENTERS CORE FT003170
REM INITIALIZATION FOR EACH COMPILATION FT003180
REM INITIAL CARD PROCESSING FT003190
REM BURSTING OF CARD FT003200
REM _ STATEMENT LABEL AND MODE FT003210
REM DETERMINATION OF STATEMENT TYPE FT003220
REM  STATEMENT TERMINATION ROUTINE FT003230
REM PASS 1 STATEMENT PROCESSORS FT003240
REM ARITHMETIC STATEMENT PROCESSING FT003250
REM COMPILER FT003260




* INDIANA UNIVERSITY FASTRAN (FAST FORTRAN II) COMPILER FTO00000
SPACE 5 FT000020
x FASTRAN (FAST FORTRAN 1) COMPILER FT000030
SPACE 5 FT000040
= AUTHORS. .« , FT000050
* STANLEY HAGSTROM FT000060
*  FRANKLIN PROSSER FT000070
z STEPHEN YOUNG FT000080
SPACE 3 _FT000090
= RESEARCH COMPUTING CENTER, INDIANA UNIVERSITY FT000100
REM e . F1000110
* BLOOMINGTON, INDIANA FT000120
REM B FT000130
¥ 1964 FT000140
SPACE 8 FT000150
* COPYRIGHT INDIANA UNIVERSITY FOUNDATION 1964 FT000160
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TILINTRODUCTTI ON —= GENERAL COMMENTARY FT000430

PAGE 10
% FASTRAN IS A FORTRAN I1 COMPILER WRITTEN FOR THE IBM FT000440
* 709/7090/709%4 SERIES OF COMPUTERS. FASTRAN STANDS FOR FAST FT000450
x _FORTRAN. IT WAS DESIGNED AND WRITTEN AT INDIANA UNIVERSITY  FT000460 . -
x IN LATE 1963 AND EARLY 1964 BY STANLEY HAGSTROM, FRANKLIN FT000470
* PROSSER, AND STEPHEN YOUNG. THE PROJECT WAS UNDERTAKEN FOR TWO FT000480 -
¥ REASONS. FIRST, WE WERE DISSATISFIED WITH THE COMPILATION SPEED FT000490
* OF IBM'S FORTRAN II COMPILER. SECOND, WE WISHED TO GAIN SOME FT000500
P EXPERIENCE IN COMPILER-WRITING TECHNIQUES. THE ORIGINAL GOAL FT000510
* WAS TO PRODUCE A COMPILER WHICH WOULD COMPILE ~ FT000520
* PROGRAMS QUICKLY, PROBABLY AT THE EXPENSE OF OBJECT PROGRAM FT000530
% LENGTH AND EFFICIENCY. FT000540
¥ THE GODAL OF FAST COMPILATION WAS READILY ACHIEVED. HOWEVER, FT000550
= TO DUR PLEASANT SURPRISE, THE RESULTING OBJECT PROGRAMS WERE FT000560 )
* IN GENERAL SHORTER THAN IBM'S, AND THE EXECUTION TIMES DID FT000570
* NOT COMPARE TOO UNFAVORABLY, EVEN IN THE EARLY VERSIONS. ~ FT000580 -
REM FT000590
% IN A SENSE, FASTRAN IS AN OUTGROWTH OF AN EARLIER EFFORT AT ET000600
* INDIANA UNIVERSITY BY DAVID KURN AND ONE OF THE AUTHORS (SH) FT000610
* TO PRODUCE A LOAD-AND-GC COMPILER (CALLED FLAT AND BASED ON A FT000620
= GENERALIZATION OF THE FORTRAN IV LANGUAGE) DURING THE SUMMER OF FT000630
* 1962. THIS PROJECT, ALTHOUGH EVENTUALLY ABANDONED, SHOWED FT000640
* CLEARLY HOW TO ACHIEVE HiGH COMPILE SPEEDS WITH REASONABLE FT000650
= OBJECT CODE EFFICIENCY. MANY OF THE TECHNIQUES USED IN FLAT _ FT000660 )
s HAVE ALSO BEEN USED IN FASTRAN, INCLUDING THE METHOD OF SCANNING FT000670
' STATEMENTS AND PROCESSING ARITHMETIC EXPRESSIONS. IN FACT, FT000680 -
» INITIALLY SOME SECTIONS OF THE FLAT CODE WERE TAKEN OVER BODILY FT000690
* 7O FASTRAN. IT IS DOUBTFUL IF WITHOUT THIS EARLIER EXPERIENCE  FT000700
% ON FLAT WE COULD HAVE AVOIDED THE MANY PITFALLS AWAITING THE FT000710
» COMPILER WRITER AND HAVE SO EASILY MET OUR ORIGINAL GOALS. ~ FT000720
» IT IS ESTIMATED THAT FROM START TO FINISH REQUIRED ABOUT NINE FT000730
= MAN-MONTHS OF EFFORT FOR THE FIRST VERSION OF FASTRAN, WITH FT000740
z MAYBE THREE MAN-MONTHS MORE REQUIRED FOR REFINEMENTS. FT000750
REM FT000760
* FASTRAN IS A TWO-PASS IN-CORE COMPILER THAT USES A SINGLE SCRATCHFT000770
® TAPE IN THE COMPILATION OF LARGE PROGRAMS. FASTRAN ACCEPTS THE FT000780 -
* COMPLETE FORTRAN 1I LANGUAGE, INCLUDING HOLLERITH LITERALS AND FT000790
x DOUBLE PRECISION AND COMPLEX ARITHMETIC. ALSO, A FLOATING _ FT000800
* ROUNDING FEATURE IS IMPLEMENTED, AND PAGE SPACING, EJECTING, AND FT000810
2 SUBTITLING IS PERMITTED. FASTRAN MAY OPERATE IN A MONITOR ~ FT000820 -
* SYSTEM SUCH AS EMS, OR LT MAY BE EXECUTED AS AN FMS JOB, WITH FT000830
5 . SOURCE PROGRAMS AS THE DATA. . (IN THIS LAST MODE, CLEARLY NO FT000840 -
* OBJECT PROGRAM EXECUTIUN IS POSSIBLE FOLLOWING COMPILATION.) FT000850
. REM ~_FT000860 o
* GUR AIM HAS BEEN TO MAINTAIN COMPATIBILITY WITH IBM'S FMS—II FT000870
* VERSION OF FORTRAN IT1. FASTRAN PRODUCES AN OBJECT PROGRAM _ FT000880
* BINARY DECK WHICH IS COMPLETELY ACCEPTABLE TO THE BSS LOADER. FT000890
‘= THE STANDARD FMS LIBRARY IS UTILIZED, AND FASTRAN'S CALLS 70  FT000900 )
* THESE LIBRARY ROUTINES ARE IDENTICAL TO THOSE OF FORTRAN II. FT000910
x  THE FASTRAN AND FORTRAN II BINARY DECKS ARE COMPLETELY INTER-  FT000920
* CHANGABLE AS FAR AS SYSTEM FUNCTIONS ARE CONCERNED. FORTRAN 1[I FT000930
o SOURCE LANGUAGE DEBUGGING MAY BE USED WITH FASTRAN-COMPILED  FT000940
= PROGRAMS. TO DO THISs A SYMBOL TABLE MUST BE REQUESTED, JUST ~ FT000950
k3 AS IN IBM'S FORTRAN II. - 3 ~ FT000960
REM FT000970
* _FASTRAN IS WRITTEN TO OPERATE USING THE INDIANA UNIVERSITY ~ FT000980 )
= INPUT/OQUTPUT SYSTEM, 10S. THIS SYSTEM AUTOMATICALLY PROVIDES FT000990
* BLOCKING AND BUFFERING FOR ALL INPUT/OUTPUT. A BRIEF DESCRIPTIONFT001000
% OF 105, AND A DISCUSSION OF FASTRAN'S INPUT/OUTPUT REQUIREMENTS FT001010
*

 ARE PROVIDED IN LATER PAGES. WITH THIS INFORMATION, THE TASK  FT001020
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% OF IMPLEMENTING FASTRAN WITH ANOTHER I/0 SYSTEM IS GENERALLY FT001030 PAGE
'« NOT DIFFICULT. NOTICE THAT WITHOUT BLOCKING AND BUFFERING OF  FT001040 ) )
* TAPES, FASTRAN WILL BE TAPE-BOUND, AND THE COMPILE SPEEDS WILL  FT001050
s SUFFER. FT001060 R
' REM FT001070
B IF EASTRAN IS USED WITH AN ADEQUATE INPUT/OUTPUT SYSTEM (SUCH _ FT001080
. AS 10S), COMPILATION SPEEDS ARE OBTAINED THAT ARE 10 TO 100 FT001090
s TIMES FASTER THAN THE IBM FORTRAN LI UNDER FMS II. AN 'AVERAGE' FTOC01100
* COMPILE TIME FACTOR IS ABOUT 13, BUT VERY SHORT PROGRAMS £T001110
: RESULT IN QUITE LARGE TIME FACTORS, AND IN GENERAL THE SHORTER  FT1001120
* THE PROGRAM, THE LARGER THE RATIO OF FORTRAN II VS FASTRAN FT001130
= COMPILE TIMES. THIS TREND IS DUE MAINLY TO THE SUBSTANTIAL FT001140
* OVERHEAD TIME IN IBM'S COMPILER. NEVERTHELESS, FOR LARGE FT001150
s PROGRAMS, THE TIME FACTOR APPEARS TO APPROACH 10, SO FASTRAN __ FT001160 ) )
* MAY BE CONSERVATIVELY SAID TO RUN AT A BASIC SPEED ABOUT TEN FT001170
* TIMES FASTER THAN THE IBM COMPILER.  FTOC1180 -
REM , FT0C1190
w OUR EXPERIENCE SHOWS THAT THE OBJECT CODE PRODUCED BY FASTRAN FT001200 o
* AVERAGES ABOUT TEN PERCENT SHORTER THAN THAT PRODUCED BY IBM*S  FT001210
*  FORTRAN II. THIS FIGURE IS BASED ON A CONSIDERATION OF NUMBER _ FT001220
* OF INSTRUCTIONS, WORKING CELLS, AND CONSTANTS PRODUCED. FT001230
REM ... FTO01240
® THE EXECUTION TIME OF FASTRAN-PRODUCED OBJECT PROGRAMS IS FT001250
* GENERALLY SLIGHTLY LONGER THAN FOR IBM'S VERSIONS. THIS IS FT001260 _ -
* ATTRIBUTABLE MAINLY TO THE LACK OF INDEXING OPTIMIZATION IN THIS FT001270
=+ VERSION OF FASTRAN. THE MOST USEFUL FORMS OF INDEXING IMPROVE- FT001280 .
* MENT ARE FORTUNATELY RATHER EASY TO IMPLEMENT IN FASTRAN, AND FT001290
s+ THIS IS CURRENTLY BEING DONE. ODDLY ENOUGH, WE ANTICIPATE THAT FT001300
® SINCE IMPROYED INDEXING WILL FURTHER SHORTEN THE OBJECT CODE, FTOC1310
* FASTRAN COMPILATIONS SHOULD SPEED UP A BIT... FT001320
REM FT001330
s FASTRAN IS AN IN-CORE COMPILER. IT CAN REMAIN IN CORE THROUGH  FT001340
z THE COMPILATION OF A NUMBER OF CONSECUTIVE FORTRAN PROGRAMS. FT001350
* THIS ALLOWS A VERY SMALL SYSTEM OVERHEAD TIME. THERE ARE NO  FT001360
= EXTRANEOUS PASSES OVER THE MATERIAL TO BE COMPILED. THERE FT001370
* IS ONE PASS OVER THE SOURCE DECK, AND A SECOND AND FINAL PASS FT001380
= OVER THE INTERMEDIATE MATERIAL TO PRODUCE THE BINARY DECK. FT001390
* SHORT AND MEDIUM-LENGTH PROGRAMS ARE COMPILED IN CORE, AND _ Fi001400 e
® NO SCRATCH TAPE IS USED (I.E. AN INTERNAL FILE IS MAINTAINED).  FT001410
* ON LONGER PROGRAMS, A SINGLE INTERMEDIATE TAPE IS WRITTEN, FT001420 o
= REWOUND, AND THEN READ SEQUENTIALLY. THERE IS NO DELAY DURING  FT001430
B THE REWIND, SINCE FHE INTERNAL FILE IS PROCESSED AT THIS TIME.  FI001440 _
* THE COMPILATION DOES NOT PROCEED THROUGH A SYMBOLIC ASSEMBLY FT001450
kS PHASE, THUS ELIMINATING ADDITIONAL TIME-CONSUMING OPERATIONS FT001460 o
* {THIS IS OF COURSE DONE AT THE QUESTIONABLE EXPENSE OF AN FTOC1470
s ASSEMBLY LISTING OPTION). _ FT001480
* IT 1S PERHAPS APPROPRIATE AT THIS POINT TO STRESS THAT FASTRAN  FT001490
* IS BASICALLY A ONE-PASS COMPILER, THE SECOND PASS BEING REQUIRED FT001500 o
* SOLELY BY THE BSS BINARY DECK FORMAT (I.E. PROGRAM CARD FIRST FTDG1510
w AND NO PROVISION FOR CHAINED BACKFILLS, ETC.). FT001520
REM FT001530
=  ALL SOURCE PROGRAM SYMBOLS AND LABELS ARE PLACED IN A SYMBOL FT001540
® TABLE (SYMTAB) WHOSE SIZE IS 4096 WORDS. THE METHOD OF FT001550
s ASSIGNING A SYMBOL OR LABEL TO A LOCATION IN SYMTAB IS SUCH THAT FT001560
* NO LENGTHY SEARCHES OR SORTS ARE NECESSARY. A SCRAMBLED SORT FT001570
+  TECHNIQUE IS USED, WHEREBY THE BITS IN A BCD SYMBOL OR LABEL _ FT001580.
* ARE CONCENTRATED INTO A 12-BIT FIELD (2##12=4096). THIS IS FT001590
s DONE BY MULTIPLYING THE BCD SYMBOLIC NAME BY A SIMPLE STANDARD  FT001600
* INTEGER, AND EXTRACTING A TWELVE-BIT FIELD FROM THE RESULT. FT001610
B THE POINTER THUS OBTAINED IS NORMALLY THE SYMTAS LOCATION _FT001620




IFVHOHEVER THE LOCATION IS ALREADY

% OF THE SYMBOL OR LABEL. FT001630 PAGE 12
*  DCCUPIED BY A DIFFERENT SYMBOL (UNLIKELY IN MOST PROGRAMS), THEN FT001640
* THE SYMBOL IS ASSIGNED TO THE NEXT AVAILABLE LOCATION. TO FT001650
* LOCATE A SYMBOL IN SYMTAB, THE SAME COMPUTATION IS PERFORMED. FT001660 )
* IF THE SYMBOL IS NOT AT THE COMPUTED LOCATION, A SEQUENTIAL FT001670
* SEARCH IS PERFORMED UNTIL EITHER THE ITEM IS LOCATED, OR AN FT001680
% EMPTY CELL IS ENCOUNTERED. (THE EMPTY CELL MEANS OF COURSE FT001690
* THAT THE SYMBOL IS NOT IN THE TABLE, AND IT MAY BE INSERTED FT001700
* IF DESIRED IN THE LOCATED EMPTY CELL). FT001710
* THE TECHNIQUE IS VERY RAPID FOR SPARSELY-FILLED SYMBOL TABLES. FT001720
* IT BECOMES LESS EFFICIENT AS THE TABLE FILLS UP, SINCE MORE AND FT001730
= LONGER SEQUENTIAL SEARCHES WILL BE PERFORMED. HOWEVER, A VERY  FTO01740
* LARGE PROGRAM IS REQUIRED TO FILL THE TABLE MORE THAN SPARSELY. FT001750
REM o R e ... FT001760 _
* EACH SYMTAB WORD HAS A COUNTERPART IN ANOTHER 4096-WORD TABLE, FTO001770
* EQUIV. EQUIV CONSISTS PRIMARILY OF FLAG BITS DESCRIBING THE FT001780
* CORRESPONDING SYMTAB ENTRY, AND AN ADDRESS POINTER WHICH MAY BE FT1001790
= USED TO DEFINE THE VALUE OF THE ENTITY, OR TO POINT INTO A FT001800 B
* GENERAL POOL AREA WHERE MOST ADDITIDONAL INFORMATION IS STORED.  FT001810
REM __FT001820
* THE FORMAT OF THE EQUIV TABLE ENTRY IS DESCRIBED NOW IN GENERAL FT001830
* TERMS. THE ACTUAL BIT CONFIGURATIONS FOR THE VARIOUS FLAGS AND FTO01840
¥ FIELDS ARE FOUND IN THE REAR OF THE LISTING, UNDER 'ABSOLUTE FT001850
x SYMBOL DEFINITIONS®. FT001860 -
REM FT001870
* THE PREFIX OF AN EQUIV WORD HOLDS THE MODE OF THE ITEM. THE FToo1sso
* MODE IS REPRESENTED BY A THREE-BIT FIELD, AND NOT AS INDIVIDUAL FT001890
= BITS. THE FOUR MODES ARE MLABL {(LABEL ON EXECUTABLE STATEMENT), FT00L900
* MSTRG (FORMAT STRING LABEL), MINTG (INTEGER VARIABLE OR FUNCTION FT001910
* NAME), AND MREAL (REAL VARIABLE OR FUNCTION NAME).  FT001920
REM FT001930
x BITS 3-14 HOLD BIT FLAGS DESCRIBING THE STATUS OF THE SYMTAB  FT001940
* ITEM. NORMALLY EACH BIT STANDS FOR A SINGLE ITEM OF INFORMATION.FT001950
» HOWEVER, SOME BITS ARE USED FOR TWO DR MORE TASKS, IF NO CONFU- FT001960
= SION CAN RESULT. THE BIT FLAGS AND THEIR INTERPRETATIONS ARE... FT001970

BPATH... LABEL IS IN THE PATH OF FLOW OF THE PROGRAM, I.E.
IS A WAY FOR THE PROGRAM FLOW TO REACH THIS STATEMENT.

THERE FT002210

FT00222¢0

REM FT001980
* BVARB... SYMBOL HAS APPEARED AS A VARIABLE IN AN EXECUTABLE FT001990
. STATEMENT, AND THUS MUST BE DEFINED IN THE PROGRAM. FT002000
* BLHSX... SYMBOL OR LABEL HAS BEEN DEFINED (HAS A 'LEFT-HAND FT0062010
* VALUE'). FT002020
= BDOUB... SYMBOL WAS USED AT SOME POINT AS A DOUBLE PRECISION FT002030
2 OR A COMPLEX VARIABLE, AND THUS MUST HAVE DOUBLE STORAGE. FT002040
* BARGT... SYMBOL IS A FORMAL SUBPROGRAM PARAMETER. FT002050
* BARRY... SYMBOL APPEARS IN A DIMENSION STATEMENT. ADDRESS FIELD FI0C2060 ) )
* OF EQUIV WORD POINTS TO THE COMMON/DIMENSION/EQUIVALENCE FT002070
#  INFORMATION IN THE POUL AREA. _ _FT002080
* BCOMN... SYMBOL APPEARS IN A COMMON STATEMENT. ADDRESS FIELD FT002090
% OF EQUIV WORD POINTS TO POOL AREA. FT002100 -
* BEQUV... SYMBOL APPEARS IN ONE OR MORE EQUIVALENCE STATEMENTS. FT002110
* ~ ADDRESS FIELD OF EQUIV WORD POINTS TO POOL AREA. FT002120
% BASSN... SYMBOL APPEARS AS THE VARIABLE IN AN ASSIGN OR FT002130
* ASSIGNED GO TO STATEMENT. ADDRESS FIELD OF EQUIV WORD POINTS FT002140 _ )
¥ TO ASSIGN LISTS IN POOL AREA. FT002150
#  BINTF... SYMBOL IS USED AS AN ARITHMETIC STATEMENT FUNCTION FT002160
= NAME. FT002170
*  BEXTF... SYMBOL IS USED AS AN EXTERNAL NAME. FT0C2180
* BLIBF... EXTERNAL SYMBOL NAME IS CURRENTLY OF LIBRARY FUNCTION FT002190
% TYPE, I.E. ENDS IN 'F', FT002200
-3
*



REM FT002230
BITS 15-20 HOLD THE SUBPROGRAM ARGUMENT NUMBER, IF BARGT 1S ON. FT002240
A MAXIMUM OF 64 FORMAL PARAMETERS CAN BE HANDLED. FT002250
REM F1002260

e

™
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BITS 21-35, THE ADDRESS FIELD, HOLD A SYMBOL OR LABEL DEFINITION,FT002270
DR IF CERTAIN EQUIV FLAGS ARE ON, POINT TO FURTHER INFORMATION FT002280

L]

L

THE DIAGNOSTIC MESSAGES ARE AS INFORMATIVE AS POSSIBLE WITHOUT  FT002810
UNDULY SACRIFICING COMPILATION SPEED, AND WITHOUT UNDULY CHANCINGFT002820

-

* IN THE POOL AREA OR ELSEWHERE. FT002290
~ REM __FT002300 o
* ASIDE FROM SYMTAB AND EQUIV, THERE ARE VERY FEW FIXED-LENGTH FT002310
#  TABLES IN FASTRAN. THIS ALLOWS MAXIMUM FLEXIBILITY IN THE USE  FT002320
* OF AVAILABLE STORAGE. CONSEQUENTLY, THE LIKELIHOOD OF FT002330
x "OVERFLOW' OF THE COMPILER IS QUITE REMOTE. FT002340
REM FT002350
* A BRIEF SURVEY OF THE CGMPILATION PROCESS IS GIVEN HERE. MORE  FT002360 )
* DETAILED INFORMATION IS TO BE FOUND IN DESCRIPTIONS OF THE FT002370
'+ INDIVIDUAL SECTIONS IN THE BODY OF THE LISTING. THE COMPILATION FT002380
* IS LOGICALLY DIVIDED INTO FIVE SECTIONS... INITIALIZATION, FT002390
* _ PASS 1, POST PASS 1, PASS 2, AND POST PASS 2. ~_FT002400 B
REM FT002410
* INITIALIZATION IS VERY SHORT, BEING CONCERNED WITH SETTING  FT002420
= VARIOUS CELLS TO THEIR INITIAL VALUES. FT002430
REM v __F1002440
* PASS 1 IS THE PRIMARY PASS OVER THE SOURCE DECK. THE SOURCE FT002450
'+ PROGRAM IS LISTED, THE STATEMENTS ARE SCANNED AND INTERPRETED, _ FT002460 -
» THE SYMBOL TABLE IS FORMED, VARIOUS LISTS ARE GENERATED, AND MANYFT002470
% TYPES OF ERRORS ARE DETECTED. INTERMEDIATE OBJECT CODE IS FT002480 o
* PREPARED, TO BE PROCESSED IN PASS 2 WHEN THE SCAN OF THE SOURCE FT0D02490
* DECK IS COMPLETE. ~ FT002500
REM . FT002510
* POST PASS 1 PROCESSES THE SYMBOL TABLE, DETECTS ALL REMAINING FT002520
* ERRORS (ERRORS INVOLVING RELATIONS BETWEEN THE VARIOUS PROGRAM  FT002530
'« ITEMS), COMPUTES THE OBJECT PROGRAM LENGTH AND PUTS OUT THE FT002540
® "BINARY DECK PROGRAM CARD, DEFINES ALL VARIABLES. IF THIS PROGRAMFT002550
* IS A SUBROUTINE OR FUNCTION, ITS PROLOGUE IS FORMED HERE. FT002560
% IF AN OBJECT PROGRAM SYMBOL TABLE HAS BEEN REQUESTED, IT IS FT002570
# FORMED AND PUT OUT PRIOR TO THE PROGRAM CARD. FT002580 o
. POST PASS 1 IS ENTERED ONLY IF PASS 1 WAS FREE FROM ERRORS. FT002590
REH FT002600
* PASS 2 PROCESSES THE INTERMEDIATE OBJECT CODE, PRODUCING THE FT002610
= THE FINAL CODE AND THE REMAINDER OF THE BINARY DECK.  FT002620 e
REM FT002630
*  POSI PASS 2 PUTS OUT THE OBJECT PROGRAM STORAGE MAP, AND FT002640
% TERMINATES THE COMPILATION. PASS 2 AND POST PASS 2 ARE FT002650
'+ ENTERED ONLY FOR ERROR-FREE COMPILATIONS. FT002660
SPACE 2 FT002670
x A FEW WORDS ON FASTRAN'S ERROR DETECTION PHILOSOPHY ARE IN ORDER.FT002680
* MOST ERRORS, INCLUDING TYPOGRAPHICAL AND SYNTACTICAL ERRORS, ARE FT002690
% CAUGHT DURING PASS 1, THE PRIMARY PASS OVER THE SYMBOLIC DECK. _ FT002700
= WE FEEL THAT DIAGNDSTIC MESSAGES ARE MOST INFORMATIVE WHEN THEY FT002710
® ARE ISSUED ALONG WITH THE ERRONEOUS STATEMENT. THEREFORE, FT002720
» MOST ERROR MESSAGES IN FASTRAN WILL APPEAR IN THE LISTING OF THE FT002730
- 'SOURCE PROGRAM IMMEDIATELY FOLLOWING THE STATEMENT IN ERROR. FT002740
» THERE ARE SOME ERRORS, NAMELY INVOLVING INTER-STATEMENT FT002750
* RELATIONS, THAT CANNOT BE DETECTED UNTIL THE ENTIRE DECK HAS FT002760
* BEEN READ. THESE THEN ARE GIVEN IMMEDIATELY FOLLOWING THE END  FT002770
* CARD. ALL ERROR MESSAGES ARE SIGNALLED BY AN OBVIOUS SERIES  FT002780
x OF ASTERISKS AT THE LEFT SIDE OF THE PAGE. FT002790
REM . FT100280C



THE CONFUSION OF THE PROGRAMMER. IN RESERVED WORD (FIXED FORMAT) FT002830

SPACE 2 , FT003040

= PAGE
kS STATEMENTS, ONE CAN BE RATHER SPECIFIC WITHOUT RISK OF CONFUSING FT002840
- THE SUBMITTER OF THE PROGRAM. HOWEVER, SPECIFIC DIAGNOSTICS ARE FT0C2850
x IN GENERAL AVOIDED IN ARITHMETIC STATEMENTS, SINCE WE FEEL THAT FT002860
¥ TOO OFTEN A SPECIFIC MESSAGE DOES NOT IN FACT IDENTIFY THE FT002870
* PROGRAMMER'S DIFFICULTY, BUT INSTEAD CAUSES HIM MOMENTARY FT002880
* PUZZLEMENT. THEREFORE, A COMMON ARITHMETIC STATEMENT ERROR FT002890
* MESSAGE IS SIMPLY 'INVALID FORM OF STATEMENT'. ~ FT002900
REM FT002910
» IN PASSING WE NOTE THAT FASTRAN DETECTS MANY TYPES OF ERRORS THATFT002920
* IBM'S FORTRAN II WILL NOT CATCH. AMONG THESE ARE... FT002930
* CONSISTENCY ERRORS IN ASSIGN/ASSIGNED-GO-TO USAGE, UNDEFINED FT002940 )
* VARIABLES, RELATIVE CONSTANT ERRORS, ERRORS IN THE CONSISTENCY  FT002950
* OF ARITHMETIC STATEMENT FUNCTION USAGES, AND NONSENSE SUCH AS FT002960
* ‘75 GO TO 75'. FT002970
* ALS0, A NUMBER OF VALID SITUATIONS TNVOLVING FORTRAN II *JOHNNY- FT002990
5 COME-LATELY® FEATURES, SUCH AS HOLLERITH LITERALS AND DOUBLE PRE-FT003000 -
* CISION AND COMPLEX ARITHMETIC, ARE HANDLED CORRECTLY AND FT003010
* CONSISTENTLY IN FASTRAN, WHILE FORTRAN II COMPILES ERRONEOQUSLY  FT003020 o
P DR INCONSISTENTLY. (DETAILS WILL BE SUPPLIED UPON REQUEST). FT003030



TTLINTRODUCT I ON —— FASTRAN STORAGE LAYOUT FT0G3050 PAGE 15
® FASTRAN COMPILER CORE STORAGE LAYOUT FT003060 o
SPACE 3 FT003070
» THE LAYOUT OF CORE STORAGE IN THE FASTRAN COMPILER IS AS FOLLOWS.FT003080 o
* THE CORE LOCATIONS OF THE VARIOUS SECTIONS ARE OF COURSE FT003090
* SUBJECT TO CHANGE. MOST LOCATIONS ARE NOT IMPORTANT, AND ARE FT003100
* NOT SHOWN. FT003110
. _SPACE 3 B B S, F1003120
00000  REM MONITOR CELLS, ETC FT003130
5 144 REM  INPUT/OUTPUT SYSTEM (INDIANA UNIVERSITY 10S) FT003140 )
12000 REM BEGINNING OF FASTRAN COMPILER FT003150
REM INITIALIZATION OF COMPILER FT003160
REM ONE-TIME INITIALIZATION WHEN COMPILER ENTERS CORE FT003170
- REM INITIALIZATION FOR EACH COMPILATION  FT003180
REM INITIAL CARD PROCESSING FT003190
"REM  BURSTING OF CARD _ FT003200
REM STATEMENT LABEL AND MODE FT003210
B REM DETERMINATION OF STATEMENT TYPE ~ FT003220
REM STATEMENT TERMINATION ROUTINE FT003230
REM PASS 1 STATEMENT PROCESSORS . FT003240 »
REM ARITHMETIC STATEMENT PROCESSING FT003250
REM COMPILER FT003260
REM SCANNER FT003270
__REM SUBSCRIPT SCANNER AND COMPILER JFT0C3280
REM CODE KEY-WORD GENERATOR FT003290
REM OBJECT PROGRAM CODE GENERATORS FT003300
REM ARITHMETIC STATEMENT UTILITY ROUTINES FT003310C
REM  PASS 1 UTILITY ROUTINES FT003320 -
REM POST PASS 1 FT003330
REM ASSIGN VARIABLE AND LABEL CHECKING FT003340
REM EQUIVALENCE VARIABLE STORAGE ASSIGNMENT FT003350
B REM LENGTH OF PROLOGUE FT003360
REM PRIMARY SYMBOL TABLE PASS FT003370
REM COMMON VARIABLE STORAGE ASSIGNMENT FT003380
REM LENGTH OF OBJECT PROGRAM FT003390
- REM DUTPUT OF ERRORS FOUND IN SYMBOL TABLE PASS FT003400
REM OBJECT PROGRAM SYMBOL TABLE OUTPUT, IF REQUESTED FT003410
REM  BINARY DECK LABEL ROUTINE FI003420
REM PROGRAM CARD OUTPUT FT003430
REM TRANSFER VECTOR AND PROLOGUE DUTPUT ROUTINES FT003440
REM POST PASS 1 UTILITY ROUTINES TFT003450
REM  PASS 2... DUTPUT REMAINDER OF BINARY DECK FT003460.
REM TEXT FT003470
REM CONSTANTS _FT003480
REM FORMAT STATEMENTS FT003490
) REM  POST PASS 2... DBJECT PROGRAM MAP ) FT003500
REM COMPILER TERMINATION ROUTINE FT003510
 _REM_ UTILITY ROUTINES FT003520
REM ERROR ROUTINE AND DIAGNOSTIC MESSAGES FT003530
REM  COMPILER TABLES FT003540
REM FLAGS AND WORKING CELLS FT003550
REM  (END OF FASTRAN SYMBOLIC DECK) FT003560
REM ~ UITERALS FT003570
~ REM ARRAY 'COLUMN' (666 CELLS LONG) - FT003580
57775 REM POOL (ABOUT 5200 CELLS LONG, BACKWARD TO END OF COLUMN) FT003590
67776 REM EQUIV (4096 CELLS LONG, BACKWARD IN CORE) _ FT003600 )
TI7TT7 REM SYMTAB (4096 CELLS LONG, BACKWARD IN CORE) FT003610
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EJECT
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""" ITLINTRODUCTTI ON -— FASTRAN INPUT/OUTPUT REQUIREMENTS FT003630

REMARKS CONCERNING FASTRAN INPUT/OUTPUT REQUIREMENTS

FT003640

SPACE 3

FT003650

= THE FASTRAN COMPILER UTILIZES A GENERALIZED INPUT/OUTPUT SYSTEM FT003660
> DEVELOPED AT INDIANA UNIVERSITY ... 10S. THIS [/0 SYSTEM FT003670
* RESIDES IN LOW-CORE AND CONSISTS OF A SERIES OF ROUTINES FOR THE FT0G3680
* BUFFERED READING AND WRITING OF BLOCKED TAPE RECORDS, ALONG WITH FT003690
s NORMAL NON-DATA OPERATIONS (WEF, REW, ETC.). [N ADDITION, I0S__ FT003700
M HANDLES CERTAIN SPECIAL FUNCTIONS SUCH AS ON-LINE PRINTING, FT003710
. READING OF 716 CLOCK AND LOADING OF SYSTEM TAPE RECORDS. THE ~ FT003720
¥ DATA CHANNEL TRAP FEATURE IS USED BY I0S TO CONTROL CHANNEL FT003730
®=  ACTIVITY. e . __, _FT003740
SPACE 2 FT003750
= CALLS TO I10S ARE EFFECTED BY I/0 MACROS (EG.— BUFFER, READ,  FT003760
= WRITE, BACKR, WEOF, ETC.). THESE MACROS ARE BUILT INTO FT003770
*  THE MACHINE LANGUAGE ASSEMBLER EMPLOYED AT INDIANA UNIVERSITY  FT003780
= (A SPECIALIZED VERSION OF IBM'S FAP ASSEMBLER). ET003790
 REM FT003800
* IN ORDER THAT ANDTHER INSTALLATION CAN ASSEMBLE FASTRAN, THIS FT003810
= VERSION OF FASTRAN HAS BEEN MODIFIED. ALL I0S MACRO CALLS _ FT003820
P HAVE BEEN EXPANDED IN-LINE, AND THE MACRO NAMES NULLIFIED FT003830
* (E.G. BY 'READ OPSYN NULL'). THE PERTINENT TRANSFER ADDRESSES  FT003840 N
x TO THE 10S ROUTINES ARE DECLARED IN BOOL STATEMENTS (E.G. FT003850
=  'READ BOOL 242°). THIS MATERIAL IS LOCATED AFTER THE MACRO  FT003860
® DEFINITION SECTION OF THE COMPILER. ALL CALLS TO IOS ROUTINES  FT003870
kS ARE BRACKETED IN THE LISTING BY CARDS HAVING *'I10SXX® AND FT003880
* TENDXX® IN THE LOCATION FIELDS (XX IS A NUMBER FROM 01 TO 99).  FT003890
k3 THESE SEQUENCES MAY EASILY BE FOUND BY LOCATING THE 10SXX _ FT003900
2 ENTRIES IN THE SYMBOLIC REFERENCE TABLE. FT003910
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EJECT
= THE FOLLOWING IS A BRIEF SUMMARY OF THE EXPANSION OF I1/0 MACROS, FT00393C
REM FT003940
* _ALL I1/0 MACROS ARE OF THE GENERAL FORM  FT003950
REM FT003960
% SYMBOL NAME  A{1),A{2), «ss A(N-1),A(N} FT003970
SPACE 2 FT003980
* THE MACHINE LANGUAGE EXPANSION OF THIS MACRO IS, FT0G3990
REM FT004000
x SYMBOL STL 10EX  FT004010
* TXU NAME s 5 (NDRMAL RETURN) FT004020
* XYZ Al1),4AL2) FT004030 -
* . FT004040
a . FT004050
= . FT004060
* B XYZ A(N)y,0 OR A{N-1),,A(N) FT004070
REM FT004080
* WHERE, FT004090 o
. X = 0 IFF NOT LAST ARGUMENT PAIR FT004100
* Y = 0 IFF ADDRESS ARGUMENT NOT INDIRECTLY ADDRESSED FT004110
* 7 = O IFF DECREMENT ARGUMENT NOT INDIRECTLY ADDRESSED FT004120
# (NORMAL RETURN) = LOCATION + 1 OF LAST WORD OF MACRO FT004130
. EXPANSION FT004140
SPACE 2 FT004150
* UNNECESSARY ARGUMENTS INCLUDED IN AN [0S MACRO ARE IGNORED FT0C4160
o ee. WILL NOT CAUSE ASSEMBLY DR EXECUTION ERRORS. FT004170 )
REM FT004180
* FIRST BLANK IN ARGUMENT STRING TERMINATES THE VARIABLE FIELD. FT004190
REM FT004200
x AN ASTERISK (#) AS THE FIRST CHARACTER OF AN ARGUMENT FT004210
* " SPECIFIES INDIRECT ADDRESSING (ALL INDEX REGISTERS ASSUMED TO FT004220
. CONTAIN ZERO). -  FT004230
REM FT004240
# ETC CARD(S) FOR CONTAINING LONG MACRC ARGUMENT LISTS (CARD FT004250
* PRECEDING ETC CARD MUST HAVE COMMA AS LAST NON-BLANK CHAR.). FT004260



FT004840

EJECT FT004270 PAGE 19
* THE FOLLOWING IS A BRIEF DESCRIPTION OF THE VARIOUS 10S MACROS  FT004280
x USED BY FASTRAN, FT004290
) SPACE_ 2 FT004300
* BUFFER  LOC(1),NO(1),SIZE(1)sTAPE(1) yers FT004310
= TO ASSIGN BUFFER SPACE TO VARIQUS TAPES. BUFFERS MUST BE FT004320
* AT LEAST TWO WORDS LONGER THAN LARGEST PHYSICAL RECORD TO FT004330
- BE READ (OR WRITTEN) WITH THESE BUFFERS. BUFFERS CAN FT004340
* BE RE-DEFINED AT ANY TIME. TWO BUFFERS PER TAPE IS FT004350
% GENERALLY OPTIMUM. _FT004360
REM FT004370
_® _XMODER = LOC _FT004380 =
* CONTROL TO LDC IF READ GIVEN IN WRONG MODE. NO DATA FT004390
= TRANSMISSION OCCURS. B FT004400
REM FT004410
* XRDN LOC FT004420 )
w CONTROL TO LOC IF READ OR WRITE REDUNDANCY. FT004430
REM FT004440
* XEOF LoC FT004450
% ___CONTROL TO LOC IF END-OF-FILE READ.  FT004460
REM FT004470
* ~_ READ TAPE yMODE yLOC(1) 2CNT(1)4.LOCIN) sCNTIN) _ FT004480 B
* TO SCATTER READ ONE LOGICAL RECORD FROM TAPE. THIS IS A FT004490
* TRANSMIT TYPE READ IN THAT DATA IS MOVED FROM THE BUFFER _ FT004500
s TO THE LOCATIONS SPECIFIED IN THE READ MACRO. FT004510
 REM o FT004520 B
z LREAD TAPE, MODE,L (LOC), L{COUNT) FT004530
# SET DECREMENT OF LOC TO LOCATION OF FIRST WORD OF THE FT004540
® NEXT LGGICAL RECURD. THIS IS A NON-TRANSMIT TYPE READ IN FT004550
* THAT NO DATA 1S MOVED FROM THE BUFFER. DECREMENT OF  FT004560
* LOCATION COUNT WILL CONTAIN NUMBER OF WORDS IN THE RECORD FT004570
* JUST LOCATED. o | FT004580
REM FT004590
* WRITE TAPE y MODE s LOC(1) yCNT (1) y.+0.LOCIN) ,CNTIN) FT004600
= TO GATHER WRITE ONE LOGICAL RECORD ONTO TAPE. TRANSMIT FT004610
% TYPE WRITE. FT004620 -
REM FT004630
= BACKR TAPE ; COUNT FTQ04640
¥ TO BACKSPACE COUNT LOGICAL RECURDS ON TAPE. FT004650
REM FT004660
¥ WEOF TAPE FT004670
x TO WRITE AN END-OF-FILE ON TAPE (BUFFER(S) FLUSHED FT004680
¥ T AUTOMATICALLY). FT004690
, REM - FT004700
= REWIND  TAPE FT004710
* __TO REWIND TAPE. ~ FT004720
REM FT004730
kN  PRINT LOC(1) ,CNT(1)yeeoLOCIN) yCNT(N) FT004740 -
® EACH PAIR OF PARAMETERS REPRESENTS A LINE TO BE PRINTED FT004750
E ON THE ON-LINE PRINTER (LOCATION AND COUNT). FIRST _ FT004760
2 CHARACTER USED AS SPACE CONTROL (A LA FORTRAN 1I). FT004770
e REM ... .FT004780
* RCLOCK Loc ' FT004790
kS TO READ 716 PRINTER CLOCK INTO STORAGE, CONVERT TIME TO FT004800
* SIX BCD CHARACTERS AND STORE THIS IN LOC AND LOGICAL FT004810
x ACCUMULATOR (LOC IS AN OPTIONAL ARGUMENT). SENSE EXIT 10 FT004320
* AND ECHO IMPULSES AT THE 716 ARE USED TO OBTAIN THIS CLOCK FT004830
* READING.



 PAGE 20

EJECT FT004850
SPACE 2 o  FT004860 B o
* THE 10BASE PSEUDO-OPERATION APPEARING RIGHT AFTER THE MACRO FT004870
= DEFINITIONS IN THE ASSEMBLY LISTING OF FASTRAN IS REQUIRED BY  FT004880 )
¥ THE ASSEMBLER 70 PIN-PGINT THE LOCATION OF A CRITICAL TRANSFER  FT004890
+  VECTOR LODCATED IN IOS. - FT004900 )
SPACE 2 FTO004910
* FASTRAN REQUIRES FOUR TAPES DURING NORMAL OPERATION AND BUFFER _ FT004920 -
* SPACE FOR THESE TAPES IS DEFINED WITHIN FASTRAN. ALL TAPES HAVE FT004930
* LOGICAL TAPE NUMBERS AND I0S IS RESPONSIBLE FOR ESTABLISHING FT004940
* THE LOGICAL/PHYSICAL TAPE EQUIVALENCES. THE FOLLOWING TABLE FT004950
= SUMMARIZES THE TAPES USED BY FASTRAN, _ FT004960
SPACE 2 FT004970
= SYMBOLIC LOGICAL PHYSICAL SYMBOLIC FT004980
x NAME NUMBER  NUMBER BUFFER NAME FUNCTION FT004990
REM o __ FT005000
* MINTAP 5 A2 BUFMIT SYSTEM INPUT TAPEFT005010
REM - FT005020 s
* MLSTAP 6 A3 BUFMLT SYSTEM (BCD) FT005030
= OUTPUT TAPE FT005040 -
REM FT005050
K SYSBIN 7 B4 BUFBIN SYSTEM (BINARY) FT005060
= LOAD TAPE FT005070
* ) ) - - (CONTAINS OBJECTFTO05080
* DECK AT END OF FTC05090
_» I — COMPILATION}  FT005100
REM FT005110
= sYsutL 2 B2 BUFUTL SYSTEM UTILITY  FT005120
x TAPE (CONTAINS FT005130
x _ C I T OVERFLOW FT005140
x FROM PASS 1) FT005150
SPACE 2 . . FT005160
* NOTE- FT005170
* IF NOT RUN UNDER THE MONITOR, SYSBIN = MLSTAP = LOGICAL TAPE _ FTO005180
® NUMBER O = PHYSICAL TAPE A5. THAT IS, THE BCD LIST OUTPUT AND  FT005190
s BINARY OBJECT DECK ARE PLACED ON TAPE 9 (= A5). FT005200




EJECT R ) CFT005210 PAGE 21
IF AN INSTALLATION IS INTERESTED IN USING A SYSTEM OTHER THAN _ FT005220

105 {EG. 10CS) TO PERFORM THE 1/0 REQUIREMENTS OF THE COMPILER FT005230

« THE FOLLOWING STEPS COULD BE TAKEN, FT005240 o
REM FT005250
* 1. LOCATE ALL OF THE I0S MACROS IN FASTRAN. THIS CAN BE ETO005260
* DONE BY USING THE SYMBOLIC REFERENCE TABLE ... ALL IOS FT005270
= ~ MACROS ARE NAMED IOSXX (XX = 01, 025 eae)a  FT005280 -
REM FT005290

2. DELETE THOSE MACROS WHICH DO NOT APPLY TO THE NEW SYSTEM  FT005300

..» FOR EXAMPLE, THE XEOF FUNCTION MAY BE HANDLED BY EACH FT005310

* CALL TO THE READ ROUTINE IN THE NEW SYSTEM. _FT005320
REM FT005330
* 3. REPLACE ALL OTHER MACROS WITH CALLS TO THE NEW SYSTEM TO  FT005340 o
* PERFORM A GIVEN FUNCTION ... FT005350
REM , __FT005360 . .
NOTE- FT005370

THE FIRST CARD OF EACH FASTRAN COMPILATION AND THE FIRST CARD FT005380

OF EACH STATEMENT THAT FOLLOWS A COMMENTS CARD, AN ASTERISK FT005390
{#) CARD OR A SUBTITLING CARD IS READ WITH A NORMAL (TRANSMIT-FTO005400

TYPE) READ. ALL OTHER SOURCE CARDS ARE READ WITH A LOCATE FT005410
READ MACRO., THIS, OF COURSE, IS DESIGNED TO ELIMINATE THE FT005420

BUFFER-TO-WORK AREA MOVE REQUIRED BY THE TRANSMIT-TYPE READ. FT005430

__SPACE 3 FT005440

A COPY OF AN 10S USER'S MANUAL WILL BE SENT UPON REQUEST. FT005450







PAGE 23

TTILINTRODUCT [ ON -- FASTRAN/FORTRAN INCOMPATIBILITIES FT005476
R e * * * * #* = * #FT005480
* FASTRAN/FORTRAN II INCOMPATIBILITIES. FT005490
® * * ® * * * » * *FT005500
SPACE 4 FT005510
* THERE ARE SOME FEATURES OF FASTRAN WHICH ARE INCOMPATIBLE WITH  FT005520
® {OR DIFFERENT FROM) THE IBM FORTRAN II. THESE ARE LISTED FT005530
* AND DISCUSSED BELOW. MOST ARE RATHER INCONSEQUENTIAL. - _FT005540
® HOWEVER, SOME ARE OF CONSIDERABLE SIGNIFICANCE, AND THE FT00555¢C
= INCOMPATIBILITY WAS INTENTIONALLY CREATED. THE LIST BELOW FT005560
* IS ROUGHLY IN THE ORDER OF DECREASING IMPORTANCE. FTOG5570
_REM FT005580 -
REM FT005590
REM e FT005600
EREw THERE ARE NO RELATIVE CONSTANTS AT ALL IN FASTRAN. ALL VARIABLESFT005610
» HAVE A STORAGE ASSIGNMENT, AND STORAGE IS ALWAYS CORRECT AND  FT7005620
# UP-TO-DATE. THIS IS A HIGHLY DESIRABLE FEATURE, IN OUR OPINION, FT005630
= AS RELATIVE CONSTANTS ARE A CONSIDERABLE NUISANCE TO THE FT005640 _
® PROGRAMMER. SOME RELCON *ERRORS* IN FORTRAN II CAN BE SO FTO0C05650
* WELL DISGUISED THAT MANY HOURS OR DAYS ARE SPENT IN DEBUGGING FT005660 _
* THE 'INCORRECT' PROGRAM. ONE SIGNIFICANT RESULT OF DISPENSING FT005670
® WITH THE RELCON PROBLEM IS THAT IN FASTRAN, A DO-TYPE INDEX FT005680 B
= IN AN I/0 LIST MAY NOT BE THE SAME VARIABLE NAME AS A FT005690
. CURRENT DO-STATEMENT INDEX, SINCE THE SAME STORAGE LOCATION FTO005700
* IS ASSIGNED TO BOTH. THIS IS CAUGHT IN FASTRAN AS AN ERROR... FT00571C
®*  NO INCORRECT CODE IS PRODUCED. FT005720
REM FT005730
wx#*  FIXED POINT EXPRESSIONS INVOLVING A SUCCESSION OF MULTIPLY FT005740
= AND DIVIDE OPERATIONS (E.G. I=#J/K OR I#J/K=L) ARE NOT FTO05750
B REARRANGED, AS IS DONE IN 7090 FORTRAN II. [IN FASTRAN, ~ FT005760
* THE CODE GENERATED IS EFFECTIVELY THAT DUE TO A LEFT-TO-RIGHT FT005770C
€ SCAN OF THE EXPRESSION. - FT005780
REM FT005790
«x#%  UNDEFINED VARIABLES AND STATEMENT LABELS IN THE SOURCE FT005800
* PROGRAM CAUSE AN ERROR MESSAGE. A VARIABLE USED IN THE PROGRAM FT005810
' IS UNDEFINED IF IT DOES NOT HAVE ONE OR MORE OF THE FOLLOWING FT005820
= PROPERTIES... FT005830
o ~IN A COMMON STATEMENT, EQUIVALENCED 7O A COMMON VARIABLE, FT005840
o IN AN INPUT LIST, ON THE LEFT-HAND SIDE OF AN EQUAL SIGN, FTQ05850
s "IN A SUBROUTINE OR FUNCTION STATEMENT ARGUMENT LIST, IN THE FT005860
® ARGUMENT LIST OF A CALL STATEMENT DR A CALL TO AN EXTERNAL FT005870
. FUNCTION (FORTRAN OR LIBRARY), USED AS A DO-INDEX OR AN . FT005880
® INDEX IN AN INPUT/OUTPUT LIST, USED AS AN ASSIGN VARIABLE. FT0C5896
% STATEMENT LABELS ARE UNDEFINED IF THEY DO NOT APPEAR IN THE ~ FT005900
# LABEL FIELD OF AN EXECUTABLE STATEMENT. (ALSO, OF COURSE ALL FT005910
2 FORMAT STATEMENT LABELS MUST BE DEFINED). FT005920
REM FT005930
x#=  NO LIST OR LIST8 FEATURE IS IMPLEMENTED. FT005940
REM FT005950
Exn IMPLIED MULTIPLICATION IS NOT RECOGNIZED IN FASTRAN. FT005960
REM FTO05970
Bau ALL FORMS OF LITERALS WORK. TERMINAL BLANKS ARE OKAY. FT005980
* LITERALS IN BOOLEAN STATEMENTS WORK IF THE CHARACTER COUNT IS FT005990
- IN OCTAL. (LITERALS IN BOOLEAN STATEMENTS DO NOT WORK AT ALL FT006000
* IN IBM FORTRAN II). FT006010
REM o  FT006020
e ERROR MESSAGES ARE ISSUED IN-LINE WHENEVER POSSIBLE. 1I.E. FT006030
#  THEY ARE ISSUED IMMEDIATELY WHEN THE ERROR IS DIAGNOSED. FT006040
REM ' ' FT006050
##s  STATEMENTS LIKE A=0, A=0.0, I1=0, ETC. CAUSE STZ INSTRUCTIONS  FT006060



_SCALL CHAIN (3,A4) IS NOT ALLOWED. (HOWEVER, THE MONITOR  FT006660

* TO BE GENERATED. FTOU60T0 PAGE
REM FTO06080 = -
#ne SOURCE PROGRAM DOUBLE PRECISION FLOATING POINT CONSTANTS MAY BE FT006090
hd MORE ACCURATE THAN IN FORTRAN II (BY ONE BINARY BIT), DUE TO  FT006100
& JUDICIOUS ROUNDING IN THE FASTRAN COMPILER NUMBER PROCESSOR. FT006110
REM FT006120 o
R THE COLLECTION OF ASSIGN AND ASSIGNED GO TO STATEMENTS IN THE FT006130
* SOURCE PROGRAM IS CHECKED FOR CONSISTENCY. ASSIGN STATEMENT FT006140 -
i VARIABLES MUST APPEAR IN AN ASSIGNED GO TO STATEMENT, AND FT006150
* VICE VERSA. THE STATEMENT LABEL IN EACH ASSIGN STATEMENT ~ FT1006160
# MUST APPEAR IN THE LABEL LIST OF AN ASSIGNED GO TO FOR THE FT006170
_® ___SAME ASSIGN VARIABLE. FIO06180
REM FT006190
aaliad THE VALUE OF A VARIABLE SUBSCRIPT, EXCLUSIVE OF ITS ADDEND, FTD06200
* NEED NOT BE LESS THAN OR EQUAL TO THE CORRESPONDING ARRAY FT0C6210
* DIMENSION, AS IS REQUIRED IN FORTRAN II FOR CORRECT CODE.  FT006220
REM FT006230
% F-CARDS MUST PRECEDE IN THE SOURCE PROGRAM THE USAGES OF THEIR FT1006240 B
& EXTERNAL NAMES. FT006250
REM FT006260 B
#z THE STANDARD ERROR OPTION IS NOT AVAILABLE IN FASTRAN COMPILED FT006270
= PROGRAMS. FT006280
REM FT006290
EE NO CHECKING FOR VALIDITY OF FORMAT STATEMENTS IS DONE IN FASTRANLFTOO6300 =
REM FT006310
=& SINCE HPR MAY NOT SAFELY BE USED TO HALT THE COMPUTER WHEN FT006320
® THE DATA CHANNEL TRAP IS BEING USED, HTR MUST BE USED INSTEAD IN FT006330
e ~ DBJECT PROGRAM CODE FOR THE 'STOP N' AND *PAUSE N' STATEMENTS. FT006340
* THUS THE STORAGE REGISTER ADDRESS IS UNAVAILABLE FOR THE FT006350
=  CONSTANT N. THEREFORE, FASTRAN PLACES THE CONSTANT N (OR ZERO) FT006360
* IN THE ADDRESS OF BOTH THE ACCUMULATOR AND THE Muy. FT006370
REM o __FT006380
5z THE COMPILER USES THE FACT THAT THE DOUBLE PRECISION ADD, FT006390
# SUBTRACT, MULTIPLY, AND DIVIDE LIBRARY ROUTINES LEAVE THE _____FTO0é6400
= RESULT IN BOTH THE PSEUDO ACCUMULATOR (OR PSEUDO MQ) AND FT1006410
= ALSO IN THE ACTUAL AC+MQ. (THIS IS EASILY ALTERED, IF AN FT006420 )
= INSTALLATION CANNOT ACCEPT THIS OBJECT PROGRAM CODE SHORTCUT.) FT006430
REM _ FT0G6440 L
€% SUCH INCONSISTENCIES AS 'S GO TO 5* OR 'S IF (A) 546,7° FT1006450
= _ARE CAUGHT AS ERRORS IN FASTRAN. [N OTHER WORDS, A STATEMENT FT006460
» MAY NOT REFER TO ITSELF. FT006470
‘ REM : i . i Ll i LT T T ._;Fmﬂb’*ﬂﬁ
LA UNDER FASTRAN, THERE IS NO SCAN FOR MONITOR = CONTROL CARDS FT006490
*  WITHIN A FORTRAN PROGRAM, AND THUS THEY ARE NOT LISTED - FT006500
# ON-LINE OR INTERPRETED. (#* CARDS ARE LEGAL IN A FASTRAN FTC06510
& PROGRAM... THEY ARE TREATED AS COMMENTS). FT006520
REM FT006530
Ralad ~ COMMENT AND ASTERISK CARDS MAY NOT IMMEDIATELY PRECEDE A FT006540 B
L STATEMENT CONTINUATION CARD. BLANK CARDS ARE ACCEPTABLE FT006550
* ANYWHERE. o e FT006560
REM FT006570
® THE DOUBLE PRECISION AND COMPLEX BUILT-IN FUNCTION ‘'FIXF' __FT006580
* IS NOT ALLOWED (ERROR MESSAGE IF USED). THIS IS BECAUSE THE FT006590
o IBM FORTRAN II COMPILER GENERATES INCORRECT CODE FOR THIS ~~ FT006600
* FUNCTION. FT006610
) REM o ~ FT006620
* THE LIBRARY FUNCTIUN *XLOC' IS BUILT-IN IN FASTRAN. FT006630
o REM - __ FT006640
£ THE USE OF A PHYSICAL TAPE DESIGNATION SUCH AS A4 IN F1006650

24



CONTROL CARD *'= CHAIN (3,A4)*' IS PROCESSED BY THE MONITOR, FT006670 PAGE 25
_AND THUS WOULD BE ACCEPTABLE. . FT006680 _
REM FT006690

THE MONITOR END CARD OPTIONS MAY APPEAR ON THE END CARD, BUT _FT006700 -
THEY ARE IGNORED BY FASTRAN. FT006710

REM FT006720

FREQUENCY STATEMENTS ARE IGNORED. FT006730
_REM FT006740 e
A FUNCTION STATEMENT MUST HAVE ARGUMENTS, AND THE FUNCTION FT006750

NAME MUST BE DEFINED WITHIN THE FUNCTION SUBPROGRAM. FT006760 -
REM FT006770

__ FASTRAN ALLOWS STATEMENT LABELS FROM 1 THROUGH 99999. FTOG6T780
REM FT006790
THE READ DRUM AND WRITE DRUM STATEMENTS ARE NOT_ACTIVATED FT006800

IN THIS VERSION OF FASTRAN.

FT006810



FTo06820  PAGE 26

EJECT



TTILINTRODUCTTI ON -— ADDITIONAL FASTRAN FEATURES FT006830 PAGE 27
E- * * = 3 # * * £ 3 * ® * * * #* * #  FT006840 e
* ADDITIONAL STATEMENTS ALLOWED IN FASTRAN FT006850
& » * ) o #* * # * * 3* * * * * FTOO6860
SPACE 3 FTO068T0
* IN ADDITION TO THE INCOMPATIBILITIES, THERE ARE SOME EXTENTIONS FT006880 - __
% TO THE LANGUAGE AVAILABLE FOR USE. FT006890
SPACE 2 e - . FTOO06900 o
*EEB THE FASTRAN STATEMENT 'FLOATING ROUND' WILL CAUSE ROUNDING FT006910
* OF ALL SUBSEQUENT FASTRAN-COMPILED FLOATING POINT ARITHMETIC. = FT006920 )
# NOTE THAT THIS IMPROVES ACCURACY, AND INCREASES THE LENGTH OF FT006930
o THE OBJECT PROGRAM. THE FEATURE MAY BE TURNED OFF BY ISSUING FT006940 )
z A *FLOATING RDUND OFF' STATEMENT. FT006950
REM - FT006960 o
xR A PAGE SUBTITLING OPTION IS ALLOWED. A CARD WITH A $-SIGN FT006970
* IN COLUMN 1 INDICATES A PAGE SUBTITLE. THIS CARD CAUSES FT006980
* A PAGE EJECT, AND SUBTITLING COMMENCES ON THE NEXT PAGE, COLUMNS FT006990
= 2-72 BEING USED AS THE SUBTITLE. THIS SUBTITLE IS IN EFFECT FT007000
# UNTIL SUPERSEDED BY ANOTHER $-CARD. TO SUSPEND SUBTITLING, FTOD7010
= USE A BLANK $~-CARD. (NOTE THAT THE MAIN PAGE TITLE MAY NOT FTO007020 e
® BE ALTERED). FT007030
REM FT007040
*u % THE CHARACTER E IN COLUMN 1 OR THE WORD EJECT IN COLUMNS 1-5 FT007050
'+ CAUSES A PAGE EJECT BEFORE PRINTING THE NEXT LINE OF THE _FT007060 o
#* SOURCE PROGRAM LISTING. CONSECUTIVE E OR EJECT CARDS GIVE ONLY FTO0Q7070
_E _ONE_ EJECT. B _FT007080 _
REM FT007090
%s#%  SPACING IN THE SOURCE PROGRAM LISTING MAY BE EFFECTED BY A FTO07100
* CARD HAVING AN S IN COLUMN 1 OR THE WORD SPACE IN COLUMNS 1-5. FTOO7110
* AN INTEGER MUST APPEAR BEGINNING IN COLUMN 7+ DENDTING THE FT00T7120

" NUMBER OF LINES TO BE SKIPPED. IF THE SPACING CAUSES A PAGE

FTO07130



"EJECT, SPACING IS NOT CONTINUED ON THE NEW PAGE. TD SKIP ONE FI007140

 PAGE 28

#*
% LINE, USE A COMPLETELY BLANK CARD. - FT0O07150
* SPACE CARDS IMMEDIATELY FOLLOWING AN EJECT CARD OR A SUBTITLE FT007160
* CARD ARE IGNORED. FT007170
REM FT007180
s=2* AN OBJECT PROGRAM SYMBOL TABLE MAY BE REQUESTED BY INCLUDING A  FT007190
* FASTRAN STATEMENT *SYMBOL TABLE' ANYWHERE IN THE SOURCE DECK. FT007200
* THIS STATEMENT TURNS ON THE SYMBOL TABLE BIT (BIT 31) IN THE FT007210
% FMS MONITOR FLAG BOX AT LOCATION 18. FASTRAN LATER INTERROGATES FT007220
5 THIS BIT TO DETERMINE IF A SYMBOL TABLE SHOULD BE QUTPUT. NOTE FT007230
* THAT THIS IS ALSO AN FMS MONITOR FUNCTION (*= SYMBOL TABLE). FT007240
REM FT007250
zx%% AN ON-LINE LISTING MAY BE OBTAINED BY ISSUING A FASTRAN STATEMENTFT007260
= _ AONLINE'. OUTPUT WILL THEN COMMENCE BOTH ON-LINE AND OFF-LINE  FT007270
% AND CONTINUE UNTIL THE END OF THE COMPILATION OR UNTIL THE FT007280
*

ON-LINE FEATURE IS TERMINATED BY AN 'OFFLINE* FASTRAN STATEMENT. FT007290

NOTE THAT ANY NORMAL ON-LINE COMMENTARY (SUCH AS *SOURCE PROGRAM FTO07300

ERROR') WILL APPEAR INTERSPERSED AMONG THE LINES OF THE SOURCE FT007310

PROGRAM LISTING. FT007320
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TTILINTRODUCT I ON -— OBJECT PROGRAM STORAGE LAYOUT FT0C7340 PAGE 30
% * * * = * * - * & ] * % * * * #* FIQQT3%0 .
% DBJECT PROGRAM STORAGE LAYDUT FT007360
* * * * - # = = » = * * & * k2 * * "_FTOGTBYO
SPACE 3 FT007380
* THE DETAILED ORDER DF THE VARIOUS SECTIONS OF THE OBJECT PROGRAM FT007390 S
* RESULTING FROM A FASTRAN COMPILATION IS AS FOLLOWS (BEGINNING AT FT007400
* LOCATION ZERO)se. ~__FTo07410 ) o
REM FT007420
= TRANSFER VECTOR FTO007430
% LIBRARY REFERENCES FT007440
* NON-LIBRARY REFERENCES FTO07450 ) o
& PROLOGUE (FOR SUBPROGRAMS ODNLY) FT007460
* INDEX REGISTER RESTORING INSTRUCTIONS FTO07470 -
* FINAL SUBPROGRAM EXIT FT007480
d INDEX REGISTER SAVING INSTRUCTIONS FT007490
* {THIS 1S THE SUBPROGRAM*S ENTRY POINT) FT007500
% BODY OF PROLOGUE {SETTING OF ADDRESS IN TEXT) FTO07510 o
® TRANSFER AROUND ARITH. STMNT. FCNS. IF THERE ARE ANY FT007520
» ARITHMETIC STATEMENT FUNCTIGONS FTOo07530
¥ (IN ORDER OF THEIR APPEARANCE IN THE SOURCE PROGRAM) FTOC7540
= FLOATING POINT TRAP INITIALIZATION (FOR MAIN PROGRAM ONLY) FTO0T7550
#* caL (FPT) FT007560
® __SLW 8 S FYQO7570
#* STz 77462 FT007580
= TEXT (CODE GENERATED FOR EXECUTABLE STATEMENTS) CFT007590 - e
* CONSTANT STORAGE FT007600
* STRING (FORMAT) STORAGE ~ FTO07610
# WORKING STORAGE FY007620
Ea LOW-CORE {NON-COMMON) VARIABLE STORAGE FT007630
& NON-DIMENSIONED AND DIMENSIONED VARIABLES INTERMIXED FT007640
REM * FT007650
REM * FT007660
REM = ) FT007670
® YVAST EMPTINESS FT007680
REM * FT007690
REM » FT007700
REM * FTOoC7710

COMMON STORAGE

FT007720




“EJECT CEreiTae o PAGE 31



TL 0 FT007740 PAGE 32



EJECT FT007750 ~  PAGE 33



© PAGE 34

TILFMSII EDITOR CONTROL CARD NGO, 1 FT007760
THE FOLLCOWING *INSTRUCTIONS' WILL CAUSE GENERATION OF THE PROGRAMFT007770 i
CARD REQUIRED BY THE FMS-II EDITOR 10 EDIT FASTRAN INTO THE FT007780
10S/FMS-11 SYSTEM, FT007790 o
REM FT007800
FASTRAN IS TOO BIG TO BE ACCEPTED AS ONE RECORD BY THE FT007810
EDITOR. THEREFORE THERE 15 ANOTHER CONTROL CARD GENERATED FT007820
SOMEWHERE BEFORE LOCATION 30000. FT007830
REM FT007840
THESE TWO CARDS MUST BE PULLED OFF IF FASTRAN IS NOT BEING ~ FT007850
RUN UNDER THIS MONITOR SYSTEM. FT007860
SPACE 3 o FT007870 o
ABS FT007880
9LP 5 - FT007890 B o
IORT PRGORGy s BEGRC2-PRGORG FT007900
XD BEGINY,,30 ENTRY PT.,,PROGRAM NUMBER _FT1007910 ) .
ABS FT067920



TTL MACRO DEFINITIONS FTO0793C PAGE 35
B - : : ~_ FT007940 _ B -
REN FT007950
SPACE 9 , R FT007960 . =
* »* * * #* * * ¥ * * * FTO07970
___REM : . _FroO07980 .
FASTRAN COMPILER FTDC7990
_ _REM _ _ L _ _ ... FT008000 _ -
RESEARCH COMPUTING CENTER FT008010
REM , _ .. F1008020 }
INDIANA UNIVERSITY FTO0B8030
REM o S . _FT008040 . _
BLOOMINGTON, INDTIA A FT008050
SPACE 3 L FT008060
» * * % ® * * * * * #* FTOOBOTO
REM S — , FT008B080 .
MACRO DEFINITIONS FT008090
REM . ~__FT008100 o
* * * % * 5 * * * * # FT008110




FT008120

PAGE 36

MACRD {g_gg%giggE AC_AND MQ WITH OPERAND

e ”nAcaas USED TO FORM AND COMMUNICATE OBJECT-TIME INSTRUCTION _FT008130
= INFORMATION TO CITBLD. FTOC8140
e REM B _ FT0C8150
CITBLD MACRO A FT008160
. TsX CITBLDs4yA ~ _FT008170
CITBLD END FT068180
. SPACE 2 e e o F1008190
CODEN MACRO A MACRO FOR OUTPUTTING TYPE N INSTRUCTIONS  FT008200
CAL A oo FT008210
TSX CITBLDy4,N FT008220
CuUEN END - FT008230
SPACE 2 FT008240
CODEP MACRO A MACRO FOR OUTPUTTING TYPE P_INSTRUCTIONS FT008250
CAL A FT008260
ACL PCOUNT i ___FT008270
TSX CITBLD4,P FT008280
CUBEP END e e _F7008290
SPACE 2 FTOC8300
CIODETV MACRG A . MACRO TO OUTPUT A CALL TO AN EXTERNAL FT008310 o
~ -F§X QUTPTV,4 SUBROUTINE NAME, FT008320
PLE A B ... . FTO00833¢0 _ _
CODETV END FT0G8340
SPACE_ 2 __F1008350 = o
CODEC MACRO  A,B,C FT0C8360
CAL A FT008370 e
IFF 1,C,XRFLAG FT0G8380
ORS __XRFLAG . ) FT008390
TSX CITBLD,4,8 FT008400
CODEC  END - FT008410
SPACE 2 FTO08420C
CUDED  MACRO _ AsByC R F1008430
ORA A FT008440
i AFF 12 CyXRFLAG e _F1008450
ORS XRFLAG FT008460
oo ¥SX = CITBLDy4s8 __F1008470 =
CUDED END FT008480
__SPACE 2 FT008490 B .
CUDECO MACRO  A,B,C,D FT008500
CaL A FT008510 i
ORA B FT008520
IFF 1,D4XRFLAG FT008530
ORS XRFLAG FT008540
TSX _CITBLD,4+C FT008550 -
CCDECU END FT008560
— SPACE 2 , A S F1008570
€ MACRO FOR COMMUNICATING WITH THE GENERAL CODE ROUTINE. FT008580
REM FT008590 e
CUDE  MACRO OP,A FT008600
TSX CODE, 4 FT008610 i )
PZE OP, A FT008620
CODE _END B L FT008630 B
SPACE 2 ‘ FT008640
¥ SPECIAL PURPUSE MACROS TO COMMUNICATE WITH ROUTINES FT008650 -
% WHICH WILL USE TRE GENERAL CODE ROUTINE. FT008660
® THESE MACROS CAUSE ¥FHE GENERATION OF TWO OBJECT-TIME FTO08670 o
* INSTRUCTIONS. THEY ARE. USED BY THE DOUBLE PRECISION AND FT008680
% COMPLEX ARITHMETIC SECTIBﬁ§«0F THE COMPILER. FT008690 ~
REM FT008700
CUDLD MACRO A FTO08710 -




TSX CODLD,4 FT008720 PAGE 37
B PZE CLA,,A o FT008730
CUDLD END FT008740
SPACE 2 FY008750 . . ..
CGDLAC MACRO A TO LOAD THE PSEUDO-AC (AND AC+MQ) FT008760
TSX CODLAC,4 o FT008770 o
PZE CLA, A FT008780
CubDLAC END SR _....F1008790
SPACE 2 FT008800
CLDSTU MACRO A 1O STORE THE AC+MQ  FT008810 ~
TSX CODSTO,4 FT008820
PZE STOssA B - FT008830
CODSTO END FT008840
SPACE 2 FT008850
CuDSTR MACRO A DP AND CA LIBRARY ROUTINE CALLING SEQUENCE FT008860
. TSX CODSTR, 4 FTO08870 -
PLE STR,, A FT008880
CCDSTR END B B FT008890
SPACE 2 FT008900
CODSTZ MACRO A TO ZERG OUT A DP OR CA OPERAND FT008910 -
TSX CODSTZ,4 FT008920
PIE STZ,.A e _FT008930
CLDSTZ END FT008940
. SPACE 2 = I . F1008950 _
SLTUP MACRO A To INITIALIZE A DP OR CA LIBRARY ROUTINE  FT008960
_ _TSX SETUP,4 _ FT008970
PZE ('A") FT008980
SETUP__END o  FT008990 ,
SPACE 2 FT009000
CODSUB MACRG A TO LOAD AC+MQ WITH NEGATIVE OF OPERAND FT009010
TSX CODSUB, 4 FT009020
. PIE  CLSssA FT009030
CGDSUB END FT009040
SPACE 2 ~ FT009050 o
CODLMG MACRO A TO LOAD THE PSEUDO-MQ (AND AC+MQ) FT009060
TSX CODLMQ,4 FT009070 3 B
PIE CLA,,A FT009080
CODLMG EN FT009090 -
SPACE 2 FT009100
» MACRO TO RECORD THE MODE AND REGISTER LOCATION OF A TEMPORARY FT009110
* RESULT DURING GENERATION OF ARITHMETIC CODE. FT009120
= FIRST ARGUMENT IS THE MODE (REAL, INTEGR). SECOND ARGUMENT FT009130
% IS THE LOCATION (AC, MG, PAC, PMQ). [F THIRD ARGUMENT IS FT009140
= PRESENT, FLOATING ROUNDING IS PERFORMED BY ENTERING THE FT009150
* ROUNDX ROQUTINE PRIOR TO ENTERING THE RESULT ROUTINE. FT009160
__ REM _FT009170_
RESULT MACROD ~ A,B,C FT009180
_IfF 1,C FT009190
TSX  RESULT,4,A#8+B FT009200
- IFF  0,C ) ) FT009210
15X ROUNDX »4» A 8+8 FT009220
SULT END , . ._F1009230
' SPACE 2 FT009240
* DEBUGGING MACRO. PRINTS TYPE OF STATEMENT PROCESSOR IDENTIFIED. FT009250
REM . FT009260
_ XRUMK MACROD A _ . - | FT009270
TRA +11 FT009280
BCI , *A' F1009290
TSX LIST,4 FT009300
PZE  #-11,,10 FT009310



XREMX END FT009320 PAGE 38
SPACE 2 _ FT009330 - B
P DEBUGGING MACRO. DISABLED IN THIS VERSION. TO MAKE THIS FT009340
* MACRO FUNCTIONAL, REPLACE IT WITH A 'REMARK OPSYN XREMK' CARD. FT009350 B
REM FT009360
RIMARK MACRO A FT009370
EQU * FT009380
RIMARK END __F1009390 )
SPACE 2 FT009400
® MACRO TO FORM THE PROCESSOR KEY WORD. GENERATED IN THE _ FT009410
% RESERVED WDRD TEST. B, Cy AND D ARE ONE-BIT FLAGS. FT009420
* A GIVES THE ENTRY POINT TO THE PROCESSOR. FT009430
REM FT009440
SPRSW MACRO  AyBosCyD,E FT009450 - -
CAL 42 FT009460
TRA PROCX1 FT009470
VFD 1/By1/Cy1/D,015/E43/,15/A FT009480
SPRSW END FT009490 . )
SPACE 2 FT009500
* MACRO TO RECORD A SOURCE PROGRAM ERROR. COMMUNICATION WITH THE FT009510 ) -
* ERROR ROUTINE IS VIA AN STR TRAP. ADDRESS OF THE STR HAS NAME  FT009520
* OF THE ERROR MESSAGE, AND DECREMENT HAS THE POINT TO WHICH ~ _FT009530
* CONTROL 1S TO BE RETURNED WHEN THE ERROR RDUTINE IS FINISHED. FT009540
_ ____REM o o ~ FT009550 )
FRROR MACRO  A,B FT009560
. STR FORM*A'y,B __FT009570_
ERROR END FT009580
. _SPACE 2 A _ _ _ FT0G9590
x MACRO TO RECORD A MACHINE ERRDR. USES THE ERROR ROUTINE. FT009600
‘ REM FT009610
MACER MACRO FT009620
STR MCR FT009630
MACER END FT009640
SPACE 2 FT009650
* MACRO TO TEST THE NOCODE FLAG. NOCODE IS TURNED ON BY THE FT009660
2 ERROR ROUTINE TO INDICATE A SOURCE PROGRAM ERRUOR. IF AN ERROR  FT009670
*® “HAS BEEN ENCOUNTERED, CONTROL LEAVES THE CURRENT PROCESSOR FT009680
* AND GOES TGO SKEND. ) FT009690
REM FT009700
NOCODE MACRO - ~ FT009710
ZET ~ NOCODE FT009720
S ~TRA  SKEND FT009730
NOCUDE END FT009740
.. SPACE 2 , o . ‘ . FT009750
% POST PASS 1 ERROR MACRO USED TC ACCUMULATE SYMBOLS IN ERROR FT009760
® FOR LATER PRINTING. . _FT009770
REM FT009780
ERRORY MACRO  FLAG FT009790
TSX ERRORY 345 FLAG FT009800
CXRCRY END - FT009810
SPACE 2 FT009820
& MACRO TO SAVE INDEX REGISTERS. FT009830
REM ' FT009840
SAVE  MACRC Q ... FTO09850
TSXA Qa4 FT009860
_SXA  Q+1,2 B} ) ) FT009870
SXA Q+2,1 FT009880
 SAVE END FT009890
T SPACE 2 FT009900C
= MACRO TO RESTORE INDEX REGISTERS FT009910




REM FT009920 PAGE 39
RzSTOR MACRO i} ____FT009930C R
AXT 244 FT009940
AXT #,2 i FT009950 = i o
AXT LATR! FT009960
RESTOR END o FT009970 )
SPACE 2 FT009980
® 'MACRO TO COMMUNICATE WITH THE SKIP ROUTINE. ARGUMENT IS A FT009990
% SYMBOL REPRESENTING ONE BCD CHARACTER (SIX BITS). RETURN FROM FT010000
* SKIP IS TO 1,4 IF NEXT CHARACTER IN COLUMN IS NOT EQUAL TO ~ FT010010 o i
* THE ARGUMENT, AND TO 2,4 IFf THE NEXT CHARACTER IS EQUAL TO FT010020
* THE ARGUMENT. . _FT010030 i} .
REM FT010040
SKIP _ MACROD A _ FT1010050 S
TSX SKIPy4,A FT010060
SKIP END o FT010070 e
SPACE 2 FT010080
* MACRO TO COMMUNICATE WITH THE SKIP1 ROUTINE. SAME AS SKIP  FT010090 o
# MACRO EXCEPT RETURNS ARE REVERSED. FT010100
REM FTol0l10 _
SKIP1 MACRO A FT010120
TSX SKIPl,4yA . __FT010130
SKIP1 END FT010140
.. _ SPACE 2 - _FT010150_ _
# MACRO USED TGO BUILD THE OPERATOR RANK TABLE. FT010160
... REM FT010170
RANK MACRO  OP,RANK,OPKEY,TYPE,ENTRY FT010180
opP EQU *-RANKTB+1 FT010190
OPKEY VFD 7/0P, T/RANK,1/TYPE,2/1,4/415/ENTRY FT010200
_RANK__ END FT010210 o
SPACE 2 FT010220
* MACROS USED TO BUILD THE GENERATOR KEY TABLES. FT010230
REM FT010240
KEY MACRO A,B,0P,D,E,F B FT010250
VFD 7/GP43/A+2/B93/D92/E+4/+15/F FT010260
KEY END FT010270 . __
SPACE 2 FT010280
KEY1L MACRO  OP,MyeSUB o B FTo10290
KEY 0,0,0P,MyVS,SUB"1 FT010300
" KEY ~ 040,0P,M,AC,SUB*2 FT010310 _
KEY - 0,0,0P,M,MQ,S5UB*3 FT010320
keYl END | : F1010330
SPACE 2 FT010340
KiY2  MACRO  M1,0P,M2,SUB FT010350
KEY M1,V5,0P,M2,VS,SUB'1 FT010360
B KEY M1,VS5,0P,M2,AC,5UB"2 . FT010370
KEY M1,VS,0P,M2,MQ,5UB*3 F1010380
_KEY  M1,AC,0P,M2,VS5,5UB'4 FT010390
KEY M1,MGQ,0P,M2,VS5,SUB'5 FT010400
KEY2  END e ~ FT010410
SPACE 2 FT010420
KEY3  MACRO  M1,0P,M2,5UB o FT010430
KEY M1,VS,0P,M2,VS,SUB"1 FTC10440
KEY M1,vS,0PyM2,AC,5UB"2 FT010450
KEY M1,AC,0P,M2,VS,5UB"4% FT010460
Ke¥3  END o _ FT010470
SPACE 2 FT010480
 KEY4  MACRO  OP,M,5UB FT010490 -
KEY 0,0,0PyMyVS,SUB"1 FTC10500
KEY 0,0,0PyM,AC,SUB"2 FT010510



TKEY4  END " h B FT010520
SPACE 2 . _FT010530

 PAGE 40

% MACRO USED TO BUILD THE OPEN FUNCTION KEY TABLE. ) FT010540
REM , .. FTO10550

TTAB3  MACRO A " FT010560
A EQU s~ IBTAB+64 FT010570

VFD 7/4,011/BINTF+BOPNF o FT010580
BCI 1,A - FT010590

TAB3  END B - FT010600
SPACE 2 =~ e FT010610




7L I0S ROUTINE LOCATIONS, ETC. FT010620 PAGE 41
* THE FOLLOWING MATERIAL IS NEEDED TO IMPLEMENT THIS VERSION OF  FT010630
® EASTRAN, WHICH DOES NOT DEPEND ON INDIANA UNIVERSITY'S VERSION  FT010640
= OF THE FAP ASSEMBLER FOR THE MEANING OF THE 10S CALLS. FT010650
* SEE THE INTRODUCTION FOR MORE DETAILS ON THE INPUT/OUTPUT FT010660
* SCHEME IN FASTRAN. S _ FT010670 B
SPACE 3 FT010680
*  DECLARE ALL IU-FAP 10S OPERATIONS TO BE NULL _ FT01069C
REM FTO010700
_10BASE_OPSYN  NULL . ) _ _FT010710 .
RAD  OPSYN  NULL FT010720
XAITE  DPSYN  NULL ) _FTOlOT30__ .
REWIND OPSYN  NULL FT010740
 WEOF__ OPSYN  NULL FT010750
BACKR OPSYN  NULL FT010760
PRINT _OPSYN  NULL N FT010770
"RCLOCK OPSYN  NULL FT010780
XEODF  OPSYN  NULL . FT010790 -
XRDN  OPSYN  NULL FT010800
XMODER DPSYN  NULL FT010810 _ R
BUFFER OPSYN  NULL FT010820
CLUSE OPSYN _ NULL _ FT010830 )
LOAD  OPSYN  NULL FT010840
LEEAD OPSYN  NULL e FT010850 o
SPACE 3 FT010860
kD DEFINE THE LOCATIONS OF THE ROUTINES IN I0S ~ FT010870
REM FT010880
I0EX  BOOL 241 R FT010890 o
2-AD  BOOL 242 FT010900
_WRITE BOOL 243 Fro1o91c
RLWIND BODL 244 FT010920
WEOF  BOOL 246 R o F1010930
BACKR BOOL 247 FT010940
PRINT  BOOL 253 FT010950
RCLOCK BOOL 256 FT010960
XEOF  BOOL 257 3 ) FT010970 -
XKDN  BOOL 260 FT010980
AWODER BOOL 262 o F1010990
BUFFER BOOL 263 FT011000
CLOSE BOOL 264 - FT011010
LOAD  BOOL 266 FT011020
LREAD BOOL 303 - FT011030
SPACE 3 FT011040
= THE FOLLOWING 10S CALL IS NEEDED IN THE IU VERSION OF FASTRAN FT011050
* TO LOCATE THE ORIGIN OF I0S MACROS FOR FAP. FTO011060
REM “ _ _ FT011070
IOBASE 161 BASE FOR ALL 10S MACROS FT011080



TTL COMPILER ORIGIN, ETEC. FTO011090 " PAGE 42

_PRGORG BOOL 10000 ABSOLUTE ORIGIN OF FASTRAN COMPILER ___FT011100 o L
ORG PRGORG FTO11110
REM o S . k011120
REM FT011130

o DEFINE TSX INSTRUCTION TO ALLDW A DECREMENT FTO011140 3

#*
ISX "OPD 007415160002 ~ FTO011150



TTL MANUAL ENTRY FOR ERROR STOP FT011160
* IN CASE OF AN UNEXPECTED STOP DURING DEBUGGING DOF THE COMPILER, FTO11170 )
* THE OPERATOR MAY TRANSFER MANUALLY TO LOCATION 10000 OCTAL. FT011180
* THE SYMBOL TABLE WILL BE DUMPED ONTO THE OUTPUT TAPE, FT011190 )
* SYMBOL TABLE LIST WAS REQUESTED (IF LSTSYM IS ON). THEN FT011200
* ON-LINE MESSAGE WILL TELL THE OPERATOR TO TAKE A CORE DUMP. FT011210
SPACE 3 FT011220
 WHAMMY ZET LSTSYM  LIST SYMBOL TABLE ONLY IF REQUESTED FT011230
TSX STDUMP, 4 FT011240
14501 EQU bod , ; . FT011250
WEOF *MLSTAP ENTRY IN CASE OF EXECUTION HALT 10O FT011260
STL I0EX FT011270
BRA WEOF 4y 242 FT011280
MTH MLSTAP FTO11290
£E4DD1  REM FT011300
16592 EQu * FT011310 ) o
BACKR  #MLSTAP,1 BACK OVER THE E-O-F FTO11320
STL I0EX _FT011330 _
BRA BACKR, y #+2 FT011340
MTwW MLSTAP,,1 FT011350 - i
ENDD2  REM FT011360
1LS03  EQU * S FT011370
PRINT  DUMPRQ, 4 yDUMPRQ+4,1,DUMPRQ+4,1,DUMPRQ+4y 1 FT011380
.. STL I0EX FT011390
BRA PRINT,,2+5 FT011400
PZE ~~ DUMPRQyy4 FT011410
PIE DUMPRQ+4y 5 1 FT011420
PZE DUMPRQ+4, 1 _ .  FT011430
MZE DUMPRQ+44 1 FT011440
£NDO3  REM FT011450
HTR * FT011460
DUMPRY BCI  4,ONOW TAKE CORE DUMP ) - FT011470
BCI 1,0 FT011480
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_FT011500
REM FT011510
SPACE 9 u o . FT011520 . ]
* * * * # #* E * » * FT011530
REM e . FT011540
FASTRAN COM I L ER FT011550
REM v B FT011560 o ) N
RESEARCH COMPUT NG CENTER FT011570
REM - B .....FT1011580 i
INDI ANA UNIV RSITY FT011590
REM o FT011600 B
BLOOMINGTAON,, NDIANA FT011610
SPACE 3 FT011620
# ® * £ 3 E * #* * 2 * FT011630
REM _FI011640 e
INITIALIZA I ON FT011650
REM , o FT011660 ) -
* - * * * * = * »* 3 FTO011670




TTL INITIALIZATTION FT011680 PAGE 45
® THE FOLLOWING ARE THE FIRST INSTRUCTIONS EXECUTED AFTER FASTRAN FT011690 .
* IS LOADED AND ARE EXECUTED ONE TIME ONLY. THEY HAVE THE FT011700
= _ FOLLOWING FOUR FUNCTIONS, Froilzio -
SPACE 2 FT011720
* 1. SORT GENERATOR KEY TABLES FOR, FT011730
* A. REAL AND INTEGER FT011740
_E . _B. BOOLEAN . ... _FT011750 _
* C. DOUBLE PRECISIUN FT011760
¥ .. D, COMPLEX . S . FT011770
REM FT011780
* 2. DEFINE BUFFERS FOR, e - FT011790
* A. MINTAP = SYSTEM INPUT TAPE FT011800
# B. MLSTAP = SYSTEM QUTPUT TAPE _ _FT011810
= C. SYSBIN = SYSTEM (BINARY) LOAD TAPE FT011820
%= . De SYSUT1 = SYSTEM SCRATCH TAPE NO. 1 = . _F1011830 S
REM FT011840
* 3. DEFINE MODE ERROR AND END-OF-FILE RETURNS __ _FT011850
REM FT011860
% 4. SET LOCATIO 2 = TRA  ERROR AND SET LOCATION 8 FOR ) FT011870 i
» FLOATING POINT TRAP, FT011880
SPACE 2 o FT011890 o
# ON COMPLETION OF THIS PRE-INITIALIZATION SECTICN, CONTROL IS FT011900
*  BIVEN TO THE MAIN INITIALIZATION SECTION TO INITIALIZE FOR  FT011910
* THIS COMPILATION, FT011920
. SPACE 3 . o e __FT011930 :
REM FT011940
REM ] ... FT011950
REM FT011960
. ___REM e - FT011970
10804 EQU * FT011980
BEGINY LOAD 4,31 LOAD NEXT SYSTEM RECORD {PART 2) FT011990
BLGINY STL I0EX FT012000
___BRA LOAD, ,*+3 e FT012010
PZE FT012020
MZE 31 Fro1203¢
ENDD4 REM FT012040
_BEGINZ CAL =6 SET MLSTAP 7O A3 - . ___F3I012C580
SLW MLSTAP SYSBIN TO B4 FT012060
CAL =7 3 IF THIS IS MONITORED RUN ~ FT012070
SLW SYSBIN FT012080
- dUS05 EQU. = - R . R o FT1012090
REWIND SYSTP1 START Al REWINDING FT012100
ST I0EX , . o ... FTO01211G
BRA REWIND,, #+2 FTO012120
MZE SYSTP1 _ . ... .. FTOl2130
ENDOS5 REM FT012140
STL  MONTOR  INDICATE MONITORED RUN FT012150 o
orGINX EQU * INITIAL ENTRY POINT FOR COMPILER FT012160
AXT 441 SORT THE GENERATOR KEY TABLES ~_FT012170
GXCE1l  CAL SORTKO,1 GET AN INFORMATION WORD FT012180
_ STA ~~ ONCE+1 ... FT012190
ARS 18 FT012200
_STA  ONCE+2 _ FT012210
REM FT012220
ONCE CALL ~ SORTsee9o. FTC12230 =
REM FT012240
_ CAL_ GENDES+1l,1  GET LENGTH OF ONE OF THE KEY TABLES  FT012250
ARS 6 AND DETERMINE THE POWER-OF-TWO LENGTH FT012260
ORA ~=0217000000000  OF THIS TABLE. THIS INFORMATION _FT012270



FAD =0217000000000 IS USED BY THE GEN ROUTINE'S FT012280 PAGE 46
suB =0200000000900 BINARY SEARCH SECTION. FT012290_ o
ARS 9+18 SHIFT COUNT INTO ADDRESS FT012300
 STA_ GENBIN#1,1  SAVE IN ADDRESS OF BINSER CELL _FT012310 e
PAX 'a “CET POINTER 1O THE BINSER TABLE FT012320
CAL BLOWER y4  DECREMENT OF THIS TABLE WORD HAS THE FT012330 )
STD GENBIN+1,1 NEXT LOWER POWER OF TWO THAN THE TABLE FT012340
REM - LENGTH. SET INTD THE BINSER CELL. FI012350
REM FT012360
TIX ONCEl,1,1  FT012370
REM FT012380
10506 EQU » F1012390 _ o
BUFFER BUFBINy2+246,%SYSBIN FT012400
STL 10EX FT012410 o o
BRA BUFFER, %43 FT012420
PZE BUFBIN,y2 B FT012430 o
MON 24643 SYSBIN FT012440
CINDB6  REM F1012450 B o
10SO7  EQU = FT012460
BUFFER BUFUT1,2,179,5YSUT1 FT012470 B
STL I0EX FT012480
BRA BUFFER, ¢ #+3 CFT012490
PLE 8UFUTL,,2 FT012500
 MZE  179ssSYSUTY B F1012510 ) -
£WDDT  REM FT012520
10508 EQU . e -~ ) FT012530 o
BUFFER BUFMIT,2,302,MINTAP FT012540
STL IOEX FT012550
BRA BUFFERy s #+3 FT012560
B PLE  BUFMIT442 _ FT012570
MZE 302, sMINTAP FT012580
£ND08  REM FT012590
10509 EQU * FT012600
BUFFER BUFMLT,2,302,*MLSTAP  FT012610 )
STL 10EX FT012620
BRA BUFFERyy*+3 FT012630
PZE BUFMLT»»2 FT012640
MON 302, ,MLSTAP CFT012650
ENDO9 REM FT012660
0510 EQU % . FT012670
B © "XMODER T GETMER ‘FT012680
STL I0EX B : e FT012690
BRA XMODER 4 #42 FT012700
o MZE GETMER I FT012710
FND1ID REM FT012720
10511 EQU * FT012730
XEOF GETEOF FT012740
s 10EX . __FT012750 S
BRA XEQF 5y 242 FT01276C
. MZE  G6ETEOF F1012770
b1l REM FT012780
REM ) B ) FT012790
LD@ ~ ERROR ~ INTTTALTZE EXECUTION ERROR SUBROUTINE ~ FT012800
CSTQ 2 S FT012810
REM T FT012820
 CAL  (FPT). _ INITIALIZE THE FLOATING TRAP CELL  FTO12830
SLu 8 FT012840
REM e F1012850
STZ 0 TO RESET POSSIBLE TAG IN CELL O FT012860
. _SLF TURN OFF THE LIGHTS === _FT012870



REM FT012880

- AXT POOL-COLUMN=665, 4 LENGTH OF THE PCOL REGION FT012890
ST2 POOL+1 44 ZERO OUT THE POOL AREA THE FIRST TIME FT012900

TIX #=1g4yl  FT012910

REM FT012920

TRA START - FT012930

SPACE 2 FT012940

) REM INFORMATION WORDS FOR TABLE SORTS FT012950
PIE KEYTBO, ,KEYTBO+LKYTBO-1 FT012960

PZE KEYTBL,,KEYTB14LKYTB1-1 FT012970

PLE KEYTB2,,KEYTB2+LKYTB2-1 FT012980

_ PZE KEYTB3,,KEYTB3+LKYTB3-1 ) FT012990
SORTKO EQU * FT013000

' PAGE 47



EJECT

THE FOLLOWING INSTRUCTIONS MAKE UP THE NORMAL INITIALIZATION

FT013010
 FT013020

" PAGE 48

#*

SECTION OF THE FASTRAN COMPILER.

THIS SECTION IS EXECUTED PRIOR FT013030

2 TO THE COMPILATION OF A PROGRAM. FT013040 )
SPACE 3 FT013050
REM FT013060
START EQU * FT013070
SWT 6 F1013080 o
TRA *+3 NO TIME IF SSW 6 UP FT013C90
10512 EQU * FT013100
RCLOCK GET TIME IF SSW 6 DOWN “FTO13110
STL 10EX FT013120 B
BRA RCLOCK,, %41 FT013130
£ND12  REM FT013140 B -
REM FT013150
SLN 4 TURN ON CONSOLE WATCHER'S LIGHT FT013160 -
REM FT013170
* INITIALIZE THE SYMBOL TABLE FTO13180 )
AXT LSYMIB+1,4 FT013190
STZ SYMTAB+1,4 FT013200 ) -
TIX #=1,4,1 FT013210
REM  FT013220 S
* INITIALIZE THE GETCH ROUTINE FT013230
STL GETRL SEQUENCE INVOLVED IN ONE-TIME TITLING SECT.FT013240 -
NOP GET1 THIS CELL IS USED IN A *TRA' FT013250
_____REM _FT013260 ) .
10513  EQU * FT013270
REWIND _SYSUT1 _ REWIND THE SCRATCH TAPE  FT013280 -
STL T0EX FT013290
BRA REWIND, , #+2 FT013300
MZE SYSUT1 FT013310
CiD13 REM ~ FT013320
REM FT013330
LXA  NXTLOC:+4 INITIALIZE THE POOL AREA TO ZERO FT013340
TXL *+3,4,0 SKIP OUT IF NO POOL WAS USED FT013350
$T2 POOL+1,% FT013360
TIX *=1s4s1 FT013370
REM L FI013380 -
* INITIALIZE ALL COMPILER FLAG CELLS TO ZERO. FT013390
AXT TRIGR2-TRIGRL,4 ZERO OUT BLOCK OF SWITCHES FT013400 B
§T2Z TRIGRZ,4 FT013410
CFEX wmdedel F1013420
REM FT013430
CAL ALLSVN INITIALIZE ASTACK+l TO ALL ONES FT013440
SLW ASTACK+1 " FT013450
REM . FT013460
CAL =0200500000000 INITIALIZE THE *7/9% PUNCH... FT013470
) SLW  SLEFT " AFTER ZEROING OUT THE CELL. FT013480
REM FT013490
_ . 4sD WORKS FT013500
ZsD GETWR1 FT013510
7D FREWR1 FT013520
REM FT013530
___CAL  CITBLY FT013540
SLW CITBLH FT013550
AXT CIT1-1,4 INITIALIZE CITBLD ROUTINE FOR CITL _ FT013560 )
SXA CTLOCA,4 FT013570
SXA  GETLCC,4 FT013580
AXT CTFLG1-1,4 FT013590
SXA CTLOCB .4  FT013600




SXA CTLUCC,4 FT013610 PAGE 49
SXA CTLOCD,4 FT013620
SXA CTLOCE,4 FT013630
SXA GETLCA,4 _ _FT013640
SXA GETLCB, 4 FT013650
ZSA STSH1 FT013660 B
) TBUND-3 FT013670
15D TBUND-2 o FT013680
25D TBUND-1 FT013690
Z5D TBUND F¥013700
REM FTO13710
AXT 1,1 X o _FT013720
SXA GETFG1,1 X FT013730
SXA GETFG2,1 X FT013740
SXA PROLOG+2,1 FT013750
_SXA  CTBLl1,1 FT013760
SXA CTBL2,1 FT013770
SXA NXTLOC, 1 FT013780
REM FT013790
AXT 61 X FT013800
SXA GETFG2+1,1 X FT013810
REM F1013820
AXT 20,1 FT013830
_SXA  STSH1-1,1 _FT013840
REM FT013850
AXT 36,1 ~ FT013860
SXA CTBLZ2+1,1 FTO13870
REM | | - _ FT013880
AXT EQUTBL-INITFG,4 EQUIVALENCE MASTER DIRECTOR CELL FT013890
_ PXA v4 e FTO13900 .
SLW INITFG FT013910
REM o R FT013920
REM INITIALIZE FLAG CELLS PERTAINING TO FT013930
REM ) CLOSED AND RESERVED LIBRARY NAMES FT013940
AXT LSLNTB,4 FT013950
STZ SLNTAB+LSLNTB, 4 FT013960 o
TIX #=1,4,2 FT013970
REM . B o FT013980
SXA MAP22,4 SET MAP22 ADDRESS TO 2. FT013990
__REM i e FT014000
TRA STARTT FT014010



TTL PASS 1 - DESCRIPTION FT014020 PAGE 59
N FT014030
REM FT014040
SPACE 9 FT014050 = _
E 3 * * : 3 ) * #* * * » FT014060
REM ) o ___FTCl4070
FASTRAN COMPILER FT014080
REM o FT014090 o )
RESEARCH COMPUTING CENTER FT014100
REM . o B F1014110
INDIANA UNITIVERSITY FT014120
REM o ) FT014130
BLOOCMINGTYTON, INDIANA FT014140
SPACE 3 FT014150 i
» * * % * * * * * #* FT014160
REM e . FT014170
PASS 1 FTD14180
REM FT014190
* E * * * * * * #* * FTD14200
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REM

FT014600

EJECT FT014210
R BRIEF DESCRIPTION OF PASS 1 STRUCTURE. FT014220 o
SPACE 3 FT014230
® PASS 1 PERFORMS THE PRIMARY PASS OVER THE SOURCE DECK. FT014240
* THE SECTIONS OF PASS 1 ARE LISTED BELOW WITH A BRIEF STATEMENT  FT014250
% _ OF THEIR FUNCTIONS. MOST ROUTINES HAVE THEIR OWN DETAILED FT014260
* DESCRIPTIONS GIVEN IN THE BODY OF THE LISTING. FT014270
B REM L - FT014280
* GETCH... READS AND LISTS SOURCE CARDS. COMMENTS CARDS (C OR #) FT014290
* ARE DETECTED HERE AND INGORED AFTER LISTING. OTHER CARDS ARE FT014300
* BURST WITH BLANKS DELETED FOR EASIER SCANNING. THIS ROUTINE FT014310
= CONTROLS PAGE TITLING AND SUBTITLING FORMATS, AND DETECTS A FT014320
* POSSIBLE BINARY DECK CARD LABEL. FT014330
. REM - F1014340
* GETLBL... SCANS THE LABEL FIELD OF A CARD, DETECTING ANY FT014350
o COLUMN 1 CHARACTER AND ANY STATEMENT LABEL. FT014360
REM FT014370
* PROCXX... RESERVED WORD TEST AND DETERMINATION OF STATEMENT TYPE.FT014380
x {AN ARITHMETIC STATEMENT 1S DETECTED BY DEFAULT, I.E. IT DOES FT014390
* NOT CONFORM TO A RESERVED TYPE.) FT014400
REM FT014410
x PROCXl... TRANSACTS MISCELLANEOUS BUSINESS PRIOR TO ENTERING  FT014420
* THE STATEMENT PROCESSOR DETERMINED IN PROCXX. SEVERAL ERRORS FT014430
x ARE DETECTED HERE. IF OBJECT CODE ON A PREVIOUS STATEMENT WAS  FT014440
= DELAYED IN ORDER TO SEE THE CURRENT CARD LABEL, IT IS NOW PUT FT014450
* OUT. THE STATEMENT LABEL (IF ANY) IS ENTERED INTO SYMTAB. FT014460
REM FTO14470
K SKEND... ENTERED FROM ALL STATEMENT PROCESSORS AT THE END OF  FT014480
¥ THEIR PROCESSING. AMONG OTHER MATTERS, ANY DO-STATEMENTS WHICH FT014490
TERMINATE AT THE CURRENT STATEMENT WILL HAVE THEIR APPRUPRIATE  FT014500
% OBJECT CODE PRODUCED NOw. FT014510
. REM R FT014520
* {STATEMENT PROCESSORS FOR ALL RESERVED WORD STATEMENTS). FT014530
_ REM FT014540
x 1ARITH... ARITHMETIC STATEMENT PROCESSING. THIS PROCESSOR FT014550
% UTILIZES A LARGE NUMBER OF AUXILIARY SUBROUTINES. SEE THEIR FT014560
* DESCRIPTIONS IN LATER PAGES. FT014570
REM FT014580
* {PASS 1 UTLILTY PROGRAMS). FT014590




TTL PASS 1-INITIAL CARD PROCESSING FT014610 PAGE 52
& GETCH ROUTINE..s -  FT014620 -
REM FT014630
# THIS ROUTINE READS SOURCE CARDS OFF THE MONITOR INPUT TAPE, FT014640 N -
2 LiSTS THEM ON THE OUTPUT TAPE, AND FOR NON-COMMENTS, NON-#, FT014650
= OR NON-$ CARDS, BURSTS EACH STATEMENT ONE CHARACTER PER WORD.  FTOl4660 ==
* IF A STATEMENT CONSISTS OF MORE THAN ONE CARD, THE ENTIRE FT014670
» STATEMENT WILL BE BURST AT ONCE. COLUMNS 73-80 OF THE FIRST FT014680
z CARD AND COLUMNS 1-5 AND 73-80 OF ALL SUCCEEDING CARDS WILL FT014690
* BE IGNORED. NOTE THAT COLUMNS 1-6 {WITH COLUMN 6 BLANKED _FT014700
# GUT) OF THE FIRST CARD OF A STATEMENT ARE CONSIDERED TO BE FT014710
* A PART OF THE STATEMENT. TRAILING BLANKS WILL BE DELETED FTO014720 )
* BEFORE THE CARD IS BURST. THE BURST CARD IS STORED STARTING FT014730
* WITH 'COLUMN®' AND GOING TOWARD HIGH CORE. EACH CHARACTER FT014740 -
# OCCUPIES BITS Ps1-5 OF A SEPARATE WORD IN COLUMN, WITH THE FTO14750
2 NEXT FIVE CHARACTERS OF THE STATEMENT FILLING OUT THE WORD. FT014760 ) o
® A MAXIMUM OF 666 CHARACGERS (10 CARDS + 6 LABEL CHARACTERS) IS  FT014770
= ALLOWED. AN OCTAL 77 IS ENTERED AS THE LAST CHARACTER ON ~ FTO014780 - B
= THE CARD FOR USE BY THE SCANNER. FT014790
REM FT014800 e
= UPON ENTERING THE ROUTINE FOR THE FIRST TIME, THE TITLE FOR EACH FT014810
= PAGE OF THE OUTPUT LISTING WILL BE SET uUP IN THE REGION FT014820
* TITLE (ALSO DATE AND PAGE COUNT). IF THE TITLE CARD HAS FT014830
% $, %, OR C IN COLUMN 1, THE CARD IS NOT LISTED ON THE OUTPUT  FT014840 )
* TAPE. SUBTITLING IS PERMITTED BY MEANS OF A FT014850
= CARD CONTAINING A $-SIGN IN COLUMN 1. IN THIS CASE, COLUMNS FTO14860 B B
* 2-72 OF $-SIGN CARDS WILL BE LISTED IN WORDS 4-15 OF THE FTD14870
%= SECOND LINE OF EACH PAGE. $-SIGN CARDS CAUSE A PAGE EJECT FT014880
* EXCEPT AS THE SECOND CARD OF THE SOURCE DECK. ALSO $-SIGN FT014890
®#  CARDS WILL NOT BE LISTED ON THE OUTPUT TAPE. TO TURN OFF FT014900
* SUB-TITLING, USE A BLANK $-SIGN CARD. FT014910
REM FT014920
* BINARY DECK LABELING 1S EFFECTED BY THE USUAL FORTRAN RULES, F1014930
* 1.E. IF THE FIRST NON-# CARD (OR NON-$ CARD IN FASTRAN) IS A FT014940
= COMMENTS CARD WITH AT LEAST ONE NON-BLANK CHARACTER IN COLUMNS  FT014950
= 2-7, THESE SIX CHARACTERS ARE USED AS THE BINARY DECK LABEL. FT014960
P THIS CONDITION IS NOT MET, THE SUBROUTINE OR FUNCTION NAME FTO14970
= i1$ USED, OR FOR A MAIN PROGRAM, THE CHARACTERS ‘(MAIN}* FT014980
= ARE USED (THIS LAST IS DIFFERENT FROM FORTRAN). FT014990
_ SPACE 3 - FT015000 B
TTSTARTT ONZT ERHERE ~ DID ERROR OCCUR IN LAST STATEMENT FT015010
S TRA GETCH . NO. . o FT015020
STZ ERHERE YES. RESET FLAG CELL FT015030
B - TSX LIST,4 ~ SKIP A LINE ON THE OUTPUT TAPE ~ FTO15040 -
BLANKS,s»1 FT015050
REM o , FT015060
G-TCH ZET ENFILF HAS AN END-OF-FILE BEEN ENCOUNTERED FTO15070
~ ERROR  37,FINISH NO _END CARD FOUND. ERROR FTO015080 -
STZ GETR4 TURN OFF FLAG INDICATING NON-VOID STATEMENTFT015090
REM UN CASE EOF IS ENCOUNTERED BEFORE NEXT | FT015100
REM EXECUTABLE STATEMENT. FTO15110
GETR ZET _ GETRFL - B  FT015120
TRA GETR3 NO READ FT015130
. REM , N FT015140
1C514 EQU * FT015150
5LTR5 READ  MINTAP,DEC,CARD,14 B _FT015160
GFTR5  STL I10EX FTO15170
 BRA READ;¢%+3 o FT015180 )
T PIE MINTAP,,DEC FT015190
MZE  CARDys14 FT015200




£5D14 REM FT015210 PAGE 53
STL GETRFL FT015220 3
TRA GETR1 FT015230C
GETR3  CAL ~_GETRZ2 FT015240 e
57A *#+3 FT015250
AXT 0,4 FT015260 o
AXT 14,1 FT015270
 CAL wxy 4 B  FT015280 -
SLw CARD+14,1 FT015290
TXI %tly4,-1  Fro15300
GETR1 TRA® s ] 1 TIME TITLING SWITCH FT015320
REM THIS SECTION SETS UP PAGE TITLING. 15T FT015330
REM CARD OF THE SOURSE DECK WILL BE USED AS A FT015340 N B
REM TITLE. IF IT ALSO HAPPENS TD BE A COMMENTS FT015350
REM " OR_* CARD, IT WILL NOT GET LISTED. FT015360
GLT1 STL LIS? INITIALIZE FOR PAGE EJECT {LINE COUNT)IFTO015370
STz LISB INITIALIZE PAGE COUNT TO ZERO FT015380 ) B
STZ GET18 FT015390
CAL CARD BLANK OUY COLUMN 1 IF C, =, OR § FT015400 o _
LGR 30 DO NOT LIST THESE CARDS IF TITLES. FT015410
LAS =H00000C  FT015420 -
TRA 42 FT015430
TSX GET6+2.4 'COMMENTS CARD. GO CHECK FOR LABELING FT015440 =
LAS =HQO00 = FT015450
. TRA =2 - FT015460 = =
TRA GET1C * CARD FTD15470
_LAS  =HD0000S IS IT A SPACE STATEMENT. ] FT015480
TRA *+2 NO FT015490
B TRA GETRS  YES. IGNORE IT ON FIRST CARD.  FT015500
LAS =HO0000E IS IT EJECT. FT015510
TRA  #42 ND . _Fro15520
TRA GETRS YES. IGNORE IT ON FIRST CARD FT015530
ERA =H00000% IS IT A SUB-TITLE CARD. FT015540
TLE GET1C YES. IGNORE SUB-TITLING AND USE AS TITLE FT015550
STL GET1®  NOT A COMMENTS, * OR $ CARD FT015560
STL LABFLG DECK LABELING NO LONGER POSSIBLE FT015570
REM o F1015580
GETIA  AXT 1244 MOVE FIRST CARD INTO TITLE BUFFER CFT015590
CAL  CARD#12,4 ‘ i FT015600 -
SLW TITLE+13,4 FT015610
CTIXw=2,491 S FT015620 -
REM FT015630
. CAL DATEBX _ GET THE MONITOR DATE CELL i} _FT015640 ]
- PAI "FTD15650
LGR 24 SHIFT OUT ALL BUT THE MONTH  FT015660
ANA =077 KILL ALL BUT THE LAST CHARACTER FTO15670
PAX v4 S E _FT01568C _
LFT 10600 WAS THERE A TENS DIGIT. FT015690
L TXxl *#+144,10 ~ YES . F1015700
" CAL MONTH, 4 GET THE NAME OF THE MONTH FTOL5710
SLW  TITLE+15 PUT INTO THE TITLE LINE FT015720
REM FT015730
T o o FT015740
LGL 6 SHIFT IN THE TENS DIGIT OF THE DAY FT015750
INZ | w2 1S IT ZERO. T FTOI5760
CAL BLANKS YES FT015770
LGL 6 __ OTHER DIGIT -  FTO015780
ALS 6 ' FTD15790
ORA =M 00 INSERT TRAILING BLANK _FT015800




SLuW TITLE+14 FTO15810 PAGE 5%
REM _FT015820
XCL BRING IN THE YEAR FT015830
ANA =0777700000000 FT015840 )
ORA =HOO FT015850
SLW TITLE+16 PUT YEAR INTO TITLE LINE FT015860
REM FT015870
GET1E  STL GETR1 NO SUBTITLE. RESET 1 TIME TITLING SWITCH FT015880
NOP GET2 FT015890
1ETY __GETI1B FT015900
TRA GET2 LIST TITLING CARD FT015910
TRA  GETR5 DO NOT LIST. RETURN FOR NEW CARD  FT015920 .
REM COMMENT, = OR $ CARDS FT015930
GLT1IC ST2 GET1B TURN OFF LISTING OF THESE CARDS FT015940 -
CAL CARD BLANK OUT COLUMN 1 FT015950
ANA =07777777777 o  FT015960
ORA =H 00000 FT015970
SLW CARD FT015980 S o
TRA GET1A FT015990
REM FT016000 -
GeT2 CAL CARD CHECK FOR SUB-TITLING CARD FT016010
LGR 30 FT016020 e
LAS =H00000S IS IT SPACE. FT016030
TRA _ ®e2 NO R FT016040
TRA GETSPC YES. GO PROCESS THE SPACING FT016050
LAS  =HOO0000E IS IT EJECT. FT016060
TRA 542 NO FT0160G70
TRA GETT2 YES. GO SET FOR EJECT FT016080
ERA =HO0000% FT016090
_TIE CGETTTL SUB-TITLE. GO FIX UP THE TITLING __FT1016100
REM FT016110
CAL CARD+#13 SAVE LOOK-AHEAD AND BLANK 'EM OUT  FTC16120
SL#K LASTLA X FT016130
ANA =0777700000000 X _FTDlé6140
ORA =H0O X FT016150
SLW . CARD+13 X FT016160
TSX LIST,4 LIST THIS SOURCE CARD FT016170
CARD,,14 __FT016180 -
CAL CARD FT016190
_LGR 30 e FT016200
LAS - =H00000C IS IT COMMENTS FT016210
TRA 42 CND F1016220
TSX GET6,4 YES. GO CHECK FOR DECK LABELING FT016230
LAS  =HO0000= IS 1T . FT016240
TRA 242 NO FT016250
TRA  GETR5 YES . F1016260
STL GETR4 FT016270
STL  LABFLG - DECK LABELING NO LONGER POSSIBLE FT016280
AXT CARD+12,1 FT016290
_SXA  CARDIl,1 o ) FT016300
REM CHECK IS IT A CONTINUATION CARD FT016310
REM o F1016320
1US15 EQU * FT016330
.55T2A LREAD  MINTAP,DEC,ERASE,GETRFL  LOCATE NEXT SOURCE CARD FT016340
GoTeA  STL I0EX FT016350
BRA ~ LREADy,#43 FT016360
PIE MINTAP,,DEC FTO16370
. Mk ERASE,,GETRFL - _FT1016380
£14D15 REM ” FT016390
_Rem FT1016400



LXD ERASE, 4 FTO016410
B SXA GETR2,4 B FT016420
AXT 014 FT016430
CAL# GETR2 IS COL. 6 NON-ZERO FT016440 o
LGR 30 ‘ FT016450
_____LAS _ =H00D0OC o  FT016460 )
TRA *+2 FT016470
_TRA GET3 _ : FT016480
LAS =H0D000* FT016490
TRA =42 _ FT016500
TRA GET3 FT016510
LAS  =H00000$ IS THIS A SUBTITLE CARD. FT016520
TRA *42 NO FT016530
___TRA  GET3 ____YES. STATEMENT IS NOW COMPLETE _FT016540 -
LAS =H00000S IS IT SPACE. FT016550
B TRA 542 NO FT016560
TRA GET3 YES. TERMINATE THIS STATEMENT HERE. FT016570
LAS  =HOOOOQE IS IT EJECT. FT016580
TRA *+2 FT016590
TRA GET3 YES. TERMINATE THIS STATEMENT HERE  FT016600
LGL 30 FT016610
ANA =077 , _ ... FT016620 )
TZE GET3 NO. THEREFORE NOT A CONTINUATION CARD. FT016630
_LAS . =H06000 I FT016640
TRA 42 FT016650
__TRA  GET4 COL 6 IS BLANK. GO TEST FOR BLANK CARD  FT016660
REM CONTINUATION CARD FT016670
CAL ___ CARDI _FT016680 ]
ADD =11 FT016690
STA_ CARDL FT016700
TAXT 11,1 FT016710
o TXL m+l,44-1 B B FT016720 B
GTTRZ  CAL x5, 4 FT016730
CARDL SLW  »#,1 FT016740
TIX #-3,1,1 FT016750
B AXC 13,4 SAVE LOOK-AHEAD AND BLANK 81-84 FT016760
CAL* GETR2 X FT016770
SLW LASTLA X __FT015780
ANA =0777700000000 X FT016790
. ...ORA  =HOO X . _ FT016800
SLwWs GETR2 X FT016810
_ CAL ~ GETR2 . F1016820
STA 12 FT016830
CTSX  LIST,4 _LIST CARD JUST READ _FT016840
ws,, 14 FT016850
IRA  GET2A _TRY AGAIN FOR A CONT. CARD F1016860
REM FT016870
G5T4  CAL*  GETRZ TEST FOR COMPLETELY BLANK CARD FT016880
ERA BLANKS FT016890
TNZ  GET3 SKIP OUT IF NON-BLANK WORD. FT016900
TXI *+1y4,-1 FT016910
o TXH  #=444,-12  QUIT WHEN OUT OF WORDS FT016920
TRA CARD1+2 ~ TALL BLANK. GO LIST AND CONTINUE FT016930
_SPACE 2 o _FT016940
REM T CHECK IF WE CAN GET A DECK LABEL FT016950
67T6  ZET LABFLG IS LABELING STILL POSSIBLE. FT016960
TRA* 3.4 ND FT016970
. CAL CARD B FT016980
LDQ CARD+1 FT016990
oL 71 COMPLETELY KILL THE *C? FT017000

PAGE



LGR 1 FT017010 PAGE 55
LAS =H ARE COLUMNS 2-7 BLANK. FT017020 -
TRA 542 NO FT017030
CAL =0  YES. SET LABEL TO ZERO ,  FT017040
SLW LABEL ESTABLISH A LABEL FT017050
GETT STL LABFLG NO MORE LABELING IS POSSIBLE FROM 'C' CARDSFTO17060 -
TRA# 3,4 RETURN FT017070
SPACE 2 FT017080 -
REM SET UP SUB-TITLING OPTION FT017090
GZTTTL STL SBTTL  SET THE SUBTITLING FLAG ON FT017100 )
AXT 1244 WORDS ON THE CARD FTO17110
CAL BLANKS APPEND BLANK TO COLUMN 1 FTO017120
LGL 30 RESTORE THE WORD FT017130
B REM o B . FTO017140 B
GETTL  SLW SUBTTL+15,4 MOVE CARD IMAGE INTO SUBTITLE BUFFER FT017150
... ERA  BLANKS =~ AND NOTE ANY NON-BLANK WORD IN THE CARD = FT017160
TIZE 242 FTO17170
SLN 1 SET LIGHT IF NON-BLANK WORD FYoiriso ...
CAL CARD+13,4 GET NEXT WORD FT017190
TIX GETTLly4,1 B ~ _FT017200 B
REM FTO017210
SLT 1 ____ANY NON-BLANK WORDS. FT017220 )
STZ SBTTL NO. SET THE SUBTITLING FLAG OFF FT017230
_G=TT2  STL LIS7T ~SET THE LINE COUNT FOR PAGE EJECT = FT017240
TRA GETR5 G0 GET NEXT CARD. FT017250
. REM FT017260 -
G-1SPC CAL CARD+1 PROCESS SPACING REQUIREMENTS FT017270
TSX BCDFIX,4 GO GET THE COUNT FT017280
ARS 18 INTO ADDRESS (IGNORE ERRORS IN THE COUNT) FT017290
PAX 42 ~ FT017300
ADD LIS7 PINES SO FAR ON THIS PAGE FT017310
CAS LPERPG IS IT 100 MUCH. ... FT017320
TRA GETT2 YES. EJECT FT017330
. . JRA ~ GETT2 R ... FT017340
TSX LIST,4 SKIP LINES UNTIL THE COUNT IS EXHAUSTED FT017350
PZE BLANKS 41 FT017360 -
TIX #-242,1 FT017370
TRA GETR5  RETURN FOR ANDTHER CARD  FTOL7380
SPACE 2 FT017390
o REM e e ... FT017400
T REM T 7T TEXECUTED ONLY IF MODE ERROR OR END-OF-FILE FTO17410
GLTMER STL MOBERR T . FT017420
TRA 42 FT017430
‘ ~ REM , _ S FT1017440
CUTEOF STL ENFILF FT017450
NZIT =~ GETR4 N , . FT017460
ERROR  37,FINISH NO END CARD FDUND. ERROR FT017470
e REM CODE TO BURST STATEMENT - o . FT017480
o.T3 LXA CARDL, 4 SCAN OFF TRAILING BLANKS FT017490
TIX #+1,4,CARD . e _FT017500
PXA A FT017510
. PAC 4 e . _F1017520 o
) CAL =H o FT017530
G=T3A LAS  CARD-1,4 N FT017540
TRA 42 FT017550
o IXI ®=244,1 o .. FT017560
TXL GETCH4,0 BLANK CARD. GO GET ANOTHER CARD FT017570
. TXH GET5,4,-2 _ LABEL ONLU. IS5 AN ERRGR o FT017580
e =076T616T67676 FTOL7590

_STe CARDs4 FT017600




PXA 14 FTO17610 PAGE 57
PAC 14 o FT017620
X1 #4+1,4,1 FT017630
PXA e FT017640 N
ACL = FT017650
ACL CARD2 -  FTI017660 -
STA GET3B FT017670
. AXT 0,2 __FT017680 o
Tov #+1 FT017690
CAL =017 e ) __FT017700 _
LDGQ GET3B5 FT017710
sTQ _GET3B4 _ ) FTo17720
SXA GET3B2,4 FT017730
GET3B  LDQ *e, 4 FT017740 o i
AXT 614 FT017750
_ G&1383 CRQ SCANTT,1,1 e FT017760
TXH GET3B2-1,41,62 FTO17770
ALS 6 ~ FTO17780
ORA SCANTC,1 FT017790
GET3B4 #ex bk X e . _FT017800 )
X1 **1:21“1 FTC17810
TIX _GET3B3,4,1 FT017820
GLT3B2 AXT w4 FTD17830
TIX _GET3B-1y4,1 e _F1017840
TRA GETCHX RESERVED WORD TEST FT017850
. REM R “_ __FT017860
Gel3Bu TNO GET3B4+2 FTO017870
- LDI GET3B6 _ - FT017880
STI GET3B4 FT017890
o TRA GEi384 o FT017900 _
REM FT017910
G=1385 TRA GET380 B FT017920
GST3B6 SLMW COLUMN, 2 FT017930
. REM e FT017940
SCANTT DuUP 1,48 FT017950
«-SCANTT FTD17960
PIE 63 FTO17970
DUP 1,15 FTN17980
#-SCANTT FT017990
REM . _FT018000 o
PZE 63 FT018010
PLE 63 F1018020
puP 1062 FT018030
... .  SCANTC-= . __F7018040 -
SCANTC EQU -1 FT018050
REM - FT018060
GLT5  ERROR  83,GETR FT018070
_CARD2 pPZE ~ CARD _F1018080
fiTLE BCI 1,1 FT018090
. BSS 12 . _FT018100
BLANK BCI 1, FT018110
BLANKS EQU _BLANK _ s Fr018120
BSS 3 FT018130
BCI 1y PAGE B FT018140
BSS 1 FTO18150
. REM FT018160
SUBTTL BCI 3, FT018170
. BSS 12 ) o F1018180
REM FT018190
GETCHX EQU e Ahb



FILPASS 1 - STATEMENT LABEL AND MODE FT018210
GETLBL ROUTINE... FT018220
REM FT018230
= ROUTINE TO SCAN OFF THE LABEL IN COLUMNS 1-5. ROUTINE ALSO _ FT018240
P LODKS AT COLUMN 1 FOR MODE DESIGNATIONS Fy, B, D, I. FT018250
x ROUTINE SETS CELL MODFLG TO 1, 2, 3, 4 ACCORDING AS COLUMN 1 FT018260
x IS B, Dy I, Fy RESPECTIVELY. IF COLUMN 1 IS NOT ANY OF THE FT018270
* ABOVE, MODFLG IS ZEROED OUT. ) FT018280
REM FT018290
% THE PROCESSED LABEL WILL APPEAR IN THE CELL 'CARD' AT THE END  FT018300
= SCAN. BLANKS AND LEADING ZEROES WILL BE DROPPED. FT018310
THE LABEL IS NOT PUT INTO SYMTAB YET. FT018320
SPACE 3 FT018330
CAL CARD FT018340
ARS 30 FT018350
AXT 0,1 L “¥ FT018360
LAS =060 FT018370
TRA 542 FT018380
TRA LABLL BLANK IN COL 1 FT018390
LAS =012 FT018400
TRA *+3 FT018410
TRA 542 FT018420
TRA LABL1 COL 1 IS NUMERIC FT018430
_LAS  =HO000OF - FT018440
TRA %42 FT018450
CTXI LABL4yls4 cOL 1 IS F FT018460
LAS =H000008 FT018470
TRA we2 _FT018480
TXI LABL4, 1,1 coL 1 IS 8 FT018490
LAS _ =H00000D . FT018500
TRA 42 FT018510
TXI  LABL4,1,2 coL 1 IS D FT018520
LAS =H000001 FT018530
ERROR  80,SKEND INVALID CHARACTER OR LETTER IN COL 1 FT018540
TX1 *+2,1,3 coL 1 15 1 FT018550
ERROR B0, SKEND FT018560
CAL =07717717711 FT018570
ANA _ CARD i _ FT018580
ORA =H 00000 FT018590
StW_CARD S - FT018600
REM o FT018610
CAL CARD -GET LABEL IMAGE . FT018620
STZ CARD ZERO OUT LABEL CELL FT018630
ARS 6 KILL COLUMN 6 ~ FT018640
REM FT018650
LAS =HO IS LABEL BLANK. _ _ FT018660
TRA %42 NO. FT018670
__TRA  GETLBX-1 = YES. F1018680
REM FT018690
CLGR 30 NO. PUT IN MQ 'FT018700
AXC 36,4 SET TERMINAL SHIFT FT018710
AXT 5,2 NUMBER OF POSITIONS TO TEST  FT018720
REM o | “FT018730
_IAC e _FT018740
LGL 6 SHIFT IN CHARACTER FT018750
LAS =060 1S IT BLANK. FTO18760
TRA 4 NO. BAD CHARACTER FT018770
TRA  LABL2 YES. SKIP. FT018780
REM FT0L8790
LAS =012 IS _IT NIN-NUMERIC. FT018800




TRA *+] YES. FT018B10 PAGE 60
LasL3 ERROR 1,SKEND _ ¥YES FT018820 )
REM FT018830
NZT CARD NO. NUMERIC. 1S LABEL CELL STILL ZERD. FT018840 :
TZE LABLZ2 YES. SKIP IF LEADING ZERD. FT018850
REM FT018860 ]
ORA CARD MERGE OLD LABEL WITH NEW DIGIT FTD183870
. AS 6 _ ADJUST FOR NEXT DIGIT __FT018880
SLW CARD RESET LABEL CELL FT018890
TXI_ *+1,4,6 _  REDUCE TERMINAL SHIFT COUNT __FT018900 )
REM FT018910
L4BL2 TIX____ LABL8,2,1 REDUCE DIGIT COUNT __FT018920
REM FT018930
CAL CARD GET LABEL FT018940 o
TIE LABL3 ZERO LABEL NOT ALLOWED FT018950
______ARS 6 _JUSTIFY FT018960 o
LDQ =H TERMINAL BLANKS FT018970
LGL 0s4 LEFT JUSTIFIED LABEL IN ACCUM. FT018980 o
RENM FT018990
SLW CARD RESTORE LABEL FTQx9000
SXA MODFLG,1 SAVE MODE INDICATION FT019010
GeTLBX EQU % ___ FT019020



TTILPASS 1 - DETERMINE

STATEMENT T YPEFI0I9030

PAGE 61

% RESERVED WORD TEST AND DETERMINATION OF STATEMENT TYPE. ~ _FTO019040
REM FT019050
* CONTROL PASSES TO THIS ROUTINE AFTER_ANY LABEL AND/OR COLUMN = FT019060 B
* 1 MODE HAS BEEN SCANNED. FT019070
REH ) . F1019080
= IF THERE 1S AN F IN COLUMN 1, AN IMMEDIATE EXIT IS TAKEN TO THE FT019090
* F-CARD PROCESSOR. IF NOT, THE FIRST CHARACTER IN THE FIRST FT019100
* WORD OF 'COLUMN®' IS USED TO BRANCH ON A TABLE OF TRANSFERS. FTO19110
# EACH INITIAL LETTER WHICH MAY BEGIN A RESERVED WORD HAS ITS ~ FT019120
= DWN SUBSEQUENT TEST SECTION. THERE, IT IS DETERMINED IF FT019130
* THIS STATEMENT BEGINS WITH A RESERVED WORD. IF IT DOES NOT, FT019140
» THEN THE STATEMENT IS AN ARITHMETIC SUBSTITUTION STATEMENT. FT019150 .
REM FTO19160
= IN ANY EVENT, THE CELL PROCSW IS FORMED, TELLING THE FT019170
= ENTRY POINT TO THE CORRECT STATEMENT PROCESSOR, AND TELLING - FT019180
* 1F THIS 1S AN EXECUTABLE, TRANSFER, DO, CALL, AND/DR END-TYPE FT019190
* STATEMENT. CONTROL THEN PASSES TO THE PASS 1 DRIVER, WHERE FT019200
2 SOME INITIAL BUSINESS IS HANDLED PRIOR TO PROCESSING THE FT019210
* STATEMENT. FT019220 o
SPACE 3 FT019230
PROCXX LXA MODFLG,4 GET THE MDDE FLAG FOR THIS STATEMENT FT019240
TXH PROCX2,4,3 IS IT AN F-CARD. FT019250
REM e _FT019260 -
AXT 042 FT019270
_CAL COLUMN FT1019280
ARS 30 FT019290
PAC +4 KEY WORD TEST — FT019300
TRA *+1,4 FT019310
REM __KEY WORD FIRST LETTER TABLE __ F¥019320
pDuP 1,17 FT019330
STR FORM11l,,SKEND ) FT019340
TRA TA1.D A 21 FT019350
TRA ¥82.0 B 22 - _FT019360
TRA TC3.0 c 23 FT019370
TRA  TD4.0 D 24 FT019380 B
TRA TES.O E 25 FT019390
TRA TF6.0 F 26 FTois%400
TRA TG7.0 G 27 FT019410
TRA PARITH ... H_ 30 FT019420
TRA T18.0 I 31 FT019430
- bup - Yo7 R FI019440
STR FORML1l,,SKEND FT019450
TRA_ PARITH  J 41 I _ FT019460
TRA PARITH K 42 FT019470
TRA TL13.0 L 43 FT019480
TRA PARITH M 44 FT019490
TRA  PARITH N 45 FT019500
TRA T015.0 U 46 FT019510
_JRA  TP9.0 P 47 FT019520
TRA PARITH ¢ 50 FT019530
) TRA ~ TR10.0 R 51 _FT1019540 L
pupP 1,8 ’ FT019550
. STR_ FORM1l,,SKEND . . _ FT019560
TRA TS11.0 s 62 FT01957¢C
TRA PARITH L - o FT019580
TRA PARITH U 64 FT019590
. TRA PARITH v 65 _FT1019600
TRA TW12.0 W 66 FTo19610
TRA PARITH X 67 FT019620



TRA
TRA

PARITH Y 70
PARITH z 1

FT019630

PAGE 62

FT019640

pup

STIR

1,6
FORML1,,SKEND

FT019650

_ FT019660



FY019840

"PAGE 63

EJECT FT019670
* ROUTINE TO CHECK IF A POSSIBLE IF, FORMAT, END, OR CALL  FT019680
z STATEMENT 1S REALLY AN ARITHMETIC STATEMENT (I.E. HAS A FT019690
* VALID EQUAL SIGN FOLLOWING A POSSIBLE SUBSCRIPT EXPRESSION). FT019700
REM FT019710
CHKSUB SXA EXCKSB,4 FT019720
| LDI 2 PREPARE TO LATER RESTORE THE ERROR TRAP FT019730
AXT CHKERR 14 ALTER THE ERROR TRAP CELL TO RETURN TO FTO019740
SXA 204 THIS ROUTINE INSTEAD OF THE ERROR ROUTINE. FT019750
SXA SCNB5,4 ALTER A CELL IN SCNBCD TO GIVE ERROR RETURNFT019760
TSX SCNBCD, 4 NOW SCAN OFF ANY VALID CONSTANT OR FT019770
REM SYMBOL, TO AVOIDA POSSIBLE HOLLERITH FT019780
REM LITERAL, WHICH WILL BE CAUGHT AS AN ERROR. FT019790
SKIP RPCHAR 1S THE BREAK CHARACTER A RIGHT PAREN. FT019800
TXI #-242,-1 NO. RETURN FOR ANOTHER SCAN FT019810
REM I __FT019820
AXC PARITH-141 GET A POSSIBLE TRANSFER POINT FT019830
SKIP1  EQCHAR IS THE NEXT CHARACTER AN EQUAL SIGN.
SXA EXCKSB,1 SET THE PROPER TRANSFER POINT FT019850
REM FT019860
CHKERR STI 2 RESTORE THE ERROR TRAP CELL FT019870
AXT SCNB6, 4 RESTORE THE ORIGINAL ADDRESS IN SCNBCD CELLFT019880
SXA SCNB5 . 4 FT019890
EXCKSB AXT A NO. RESTORE XR4 AND RETURN FT019910
TRA 1,4 PROCESSOR HAS BEEN FOUND  FT019920




~ gsect - B T Fro1993o " PAGE 64
PAOCX2 REMARK _(F-CARD PROCESSUR) . ‘ _FT019940

" SPRSW  1FCARD,NOXEQ,NOTRA,NODO FT019950



| FT019960

EJECT
TAl.O CAL =HASSIGN - FTO19970

ERA COLUMN, 2 FT019980

TNZ PARITH , FT019990

TSX BREAK s 4 IS NEXT BREAK END-OF-STATEMENT FT020000

ERA =077 - FT020010

TNZ PARITH NO FT020020

REMARK (ASSIGN STATEMENT PROCESSOR) FT020030

SPRSW  1ASSNX,XEQ,NOTRA,NODO FT020040



PAGE 66

EJECT FT020050
T82.0  CAL =HBACKSP IS IT BACKSPACE  FT020060
ERA COLUMN, 2 FT020070
TNZ PARITH NO FT020080
CAL =HACE FT020090
ERA COLUMN+6,2 FT020100
ANA =0777777006000 FT020110
-  INZ ___ PARITH NO AGAIN - - FT020120
REMARK (BACKSPACE STATEMENT PROCESSOR) FT020130
SPRSW  1BSRXX,XEQ,NOTRA,NODOD . FT020140




EJECT FT020150 PAGE 67
103.0  CAL =HCALL FT020160
ERA COLUMN, 2 FT020170
ANA _ =0777777770000 o ) o FTO20180
TNZ 13,1 FT020190
TXI *+1,2,-% FT020200
TSX BREAK, 4 F1020210
LAS =077 IS THIS END OF STATEMENT. FT020220
TRA *+2 ND FT020230
TRA  T73.3 YES | ,, FT020240
ERA =H00000( IS [T LEFT PAREN. FT020250
TNZ PARITH NO. ARITHMETIC STATEMENT FT020260 )
REM FT020270
TXL 13.3,2,-9 IF NAME BIGGER THAN 7 CHAR, THIS IS CALL  FT020280 o
LXD FIRSTF,4 GET NUMBER OF EXECUTABLE STATEMENTS SO FAR FT020290
TXL %42,4,0 SKIP IF NONE SO FAR FT020300 N 3
TXL T3.342+-8 NOW IT IS CALL IF NAME IS BIGGER THAN 6 CH.FT020310
TSX CHKSUB,4 OH, DEAR. CHECK IF THIS IS ARITHMETIC FT020320
T3.3  REMARK (CALL STATEMENT PROCESSOR) FT020330
SPRSW  1CALLX,XEQ,NOTRA,NODG,BCALL FT020340
73.1  CAL =HCOMMON IS IT COMMON FT020350
ERA COLUMN, 2 __FT020360
TNZ T3.2 ND FT020370
L TXE mHle2,-6 L e .. FT020380
TSX BREAK , 4 FT020390
LAS =077 _.. TEST FOR EOS FT020400
MACER MACHINE ERROR FT020410
TRA #43 | . FT020420
ERA =H00000, FT020430
_INZ_ PARITH NO FT020440 )
REMARK ~{(COMMON STATEMENT PROCESSOR) FT020450
| SPRSW  1COMNX,NOXEQ,NOTRA,NODO  FT020460
T3.2 CAL =HCONTIN IS IT CONTINUE FT020470
ERA COLUMN,2 L FT020480
TNZ PARITH NOD FT020490
CAL =HUE FT020500
ERA COLUMN+6,2 FT020510
ANA  =0777700000000  _FT020520
TNZ PARITH FT020530
REMARK (CONTINUE STATEMENT PROCESSOR) | __FT020540
SPRSW  1CONTX,XEQ,NOTRA, NODO FT020550



 PAGE 68

EJECT FT020560
T04.03 CAL =HDIMENS IS IT DIMENSION FT1020570

ERA COLUMN, 2 FT020580

TNZ T4.1 FT020590
CAL =HION FT020600
ERA COLUMN+6,2 FT020610
ANA =Q777777000000 FT020620
_TNZ  PARITH . FT020630
REMARK (DIMENSION STATEMENT PROCESSOR) FT020640

SPRSH IDIMNX,NOXEQ,NOTRA,NGCDGO __FTD20650

T4.1 CAL =HDO FT020660
ERA  COLUMN,2 FT020670
ANA =0777700000000 FT020680

TNZ PARITH  FT020690
X1 #+l92,-2 FT020700
__ TSX BREAK;4 _FT020710
ERA =HO0000= FT020720
TNZ PARITH FT020730
TSX BREAK, 4 FT020740

ERA =H00000, FT020750

TNZ PARITH NOT A DO FT020760

REMARK (DD STATEMENT PROCESSING) FT020770
SPRSHW PDO,XEQ.NCTRA, DD FT020780




PAGE 69

EJECT FT020790
_¥5.1  CAL _ =HEND IS IT END FT020800
ERA COLUMN, 2 FT020810
ANA =0777777000000 F1020820
TNZ 15.2 FT020830
AXC 3,2 F1020840
SKIP 63 USUALLY THIS 1S END OF STATEMENT FT020850
TRA 15.4 NOT SO THIS TIME... FT020860
TE5.3 REMARK (END STATEMENT PROCESSOR) FT020870
SPRSW  PEND,NOXEQ,NOTRA,NODO,BEND  FT020880
5.4  SKIP LPCHAR IS THERE A LEFT PAREN. FT020890
TRA PARITH ARITHMETIC STATEMENT  F1020900
TSX CHKSUB, 4 GO CHECK IF THIS IS ARITHMETIC FT020910
TRA 1€5.3 THIS IS ONE OF THOSE RIDICULOUS FT020920
REM END STATEMENTS WITH THE MONITOR OPTIONS. FT020930
REM THE OPTIONS ARE, OF COURSE, IGNORED.  FT020940
TE5.0  CAL =HENDFIL FT020950
ERA COLUMN, 2 IS IT ENDFILE FT020960
TNZ T5.1 FT020970
CAL =HE FT020980
ERA COLUMN+6,2 FT020990
ANA =0770000000000  FT021000
TNZ PARITH FT021010
i REMARK _{(END FILE STATEMENT PROCESSOR) FT021020
SPRSW  LEOFXX,XEQ,NOTRA,NODO FT021030
T5.2 CAL  =HEQUIVA IS IT EQUIVALENCE  FT021040
ERA COLUMN, 2 FT021050
TINZ PARITH FT021060
CAL =HLENCE FT021070
__ERA_ COLUMN+6,2  F7021080
ANA 0777777117700 FT021090
TNZ PARITH ~_FT021100
REMARK (EQUIVALENCE STATEMENT PROCESSOR) FT021110
SPRSW  1EQUVX,NOXEQ,NOTRA,NODO _FTO21120



70

EJECT FT021130 PAGE
TF6.0 CAL =HFORMAT FT021140 B

ERA COLUMN,2 FT021150
TNZ T6.1 __FT1021160 _ R
AXC 642 FTD21170
SKIp LPCHAR IS NEXT CHARACTER A LEFT PAREN. FT021180
TRA PARITH NO FT021190

 ZET __ FORFLG HAS ARRAY NAMED 'FORMAT' BEEN ENCOUNTERED. FTD21200 .
TSX CHKSUB, 4 YES. GO CHECK IF THIS IS ARITHMETIC STATE.FT021210
REMARK (FORMAT STATEMENT PROCESSING) _FT021220
SPRSW  PFMT,NOXEQ,NOTRA,NODO FT021230

T3.1 CAL ~  =HFREQUE I o FT1021240
ERA COLUMN,2 FT021250
TNZ T6.2 FT021260 o
CAL =HNCY FT021270
ERA COLUMN+6,2 __FT021280
ANA =0777777000000 FT021290
TNZ PARITH FT021300
REMARK (FREQUENCY STATEMENT PROCESSING) FT021310
SPRSW  1FREQX,NOXEQ,NCTRA,NODO F1021320 — -
1.2 CAL =HFUNCTI IS IT FUNCTION FT021330

ERA COLUMN, 2 F1021340
TNZ TF16.0 FT021350

~_ CAL =HON FT021360 e
ERA COLUMN+6,2 FT021370
ANA =0777700000000 ~_F1021380
TNZ PARITH FT021390

 REMARK (FUNCTION STATEMENT PROCESSING) = FT021400
SPRSW  PFUNCT,NOXEQ,NOTRA,NODO FT021410



CPAGE T1

EJECT FT02142¢
i57.0 CAL =HGOTO FT021430 -
ERA COLUMN, 2 IS IT GOTO FT021440
L ANA  =0777777770000 _ - | FT021450
TNZ PARITH NO FT021460
TXI  #+1,2,-4 ' FT021470
TSX BREAK, 4 FT021480
LAS =077 FT021490 )
TRA %42 FT021500
TRA PGOTO TO GOTO N PROCESSOR FT021510
LAS =HO0000 FT021520
TRA #42 FT021530 S
TRA PGOTOC TO ASSIGNED GO 10 FT021540
ERA =H00000 { FT021550 -
TNZ PARITH FT021560
TSX BREAK, 4 ) _ FT021570
LAS =H00000, FT021580
TRA *+2 FT021590
TRA *-3 FT021600
ERA =H00000) FT021610
TIE *+2 FT021620
ERROR 50, SKEND CFT021630
15X BREAK: & FT021640
 ERA =H00000, o FT021650 )
INZ PARITH FT021660
REMARK (GO TO (eoo)sN STATEMENT PROCESSOR)  FT021670
SPRSW  1COMGO,XEQ, TRANS,NODO FT021680
PLOTO  REMARK (GO TO STATEMENT PROCESSOR) FT021690
SPRSW  1GOTOX,XEQ, TRANS,NODO FT021700
PLOTOC REMARK (ASSIGNED GO TO STATEMENT PROCESSOR) FT021710
SPRSW  1AGDT0,XEQ, TRANS,NODO FT021720



EJECT FT021730 PAGE 72
T18.0 CAL =HIF{SEN FT021740
ERA COLUMN,2 FT021750
TNZ  TB.2  FTD21760 -
CAL =HSELIGH FT021770
ERA COLUMN+6,2 B B FT021780
TNZ T18.1 FT021790
. tAaL o =HT ~ _FT021800
ERA COLUMN+12,2 FT021810
ANA =0770000000000 ) _ FT021820
TZE PIFSL TO IS(SENSE LIGHT) PROCESSOR FT021830
ERROR  15,SKEND _~  SYMBOL TOO LONG _ _FT021840
REM FT021850
T2.1  CAL =HSESWIT FT021860 o
ERA COLUMN+6,2 FTD21870
TNZ PARITH F1021880
CAL =HCH FT021890
ERA COLUMN+12,2 FT021900 ) B
ANA =0777700000000 FT021910
 TIE PIFSH TO IF (SENSE SWITCH) PROCESSOR FYo2l920
ERROR  15,SKEND SYMBOL TOO LONG FT021930
REM , _ ___FT1021940
Tt.2  CAL =HIFI FT021950
_ERA  COLUMN,2 = FT021960
ANA =0777777000000 FT021970
_INZ T18.3 e . FT021980
AXC 3,2 SET THE COLUMN POINTER FT021990
ZET  IFFLAG HAS AN ARRAY NAMED *IF*' BEEN ENCOUJTERED. FT1022000
TSX CHKSUB , 4 YES. GO CHECK IF THIS IS AN ARITH. STATE. FT022010
REMARK (IF STATEMENT PROCESSOR) _ FT022020
SPRSW  1IFXXX,XEQsTRANS,NODO FT022030
REM _ _ FT022040
T£.3  CAL =HIFACCU FT022050
ERA COLUMN, 2 ~ FT022060 -
INZ T8.4 FT022070
CAL  =HMULATO FT1022080 )
ERA COLUMN+6,2 FT022090
TNZ PARITH FT022100
CAL =HROVERF FT022110
ERA COLUMN+12,2 — _FT022120 =
TNZ ERRO15 SYMBOL TOO LONG FT022130
CAL =HLOW e F1022140.
ERA COLUMN+18,2 FT022150
. ANA  =0T777777000000 o _FT022160 B
TZE PIFAC TO IF ACCUMULATOR OVERFLOW PROCESSOR FT02217C
ERROR  15,SKEND SYMBOL TOO LONG - FTD22180
T2.4 CAL =HIFQUOT FT022190
_ERA ~ COLUMN,2 F1022200
TNZ 18.5 FT022210
CAL =HIENTOV ~ _FT022220
ERA COLUMN+6,2 FT022230
. _INZ  PARITH } F1022240
CAL  "=HERFLOW FT022250
ERA COLUMN+12,2 B I F1022260
TZE PIFMQ TO IF QUOTIENT OVERFLOW PROCESSOR FT022270
ERROR  15,SKEND ~ SYMBOL TOO LONG - ~ FT022280
1.5 CAL =HIFDIVI FT022290
_ERA COLUMN,2 FT022300
TNZ “PARITH o FT022310
CAL =HDECHEC _FT1022320



T PAGE T3

ERA COLUMN+6,2 FT022330
TNZ_ PARITH B  FT022340
CAL =HK FT022350
ERA COLUMN+12,2 3  FT1022360
ANA =0770000000000 FT022370
TZE 42 F1022380
TE.5A ERROR 15, SKEND SYMBOL 10O LONG FT022390
REMARK (IF DIVIDE CHECK STATEMENT PROCESSOR) FT022400
SPRSW  1IFDIV,XEQ, TRANS,NODO FT022410
PIFSL REMARK (IF (SENSE LIGHT) STATEMENT PROCESSOR) FT022420
SPRSW ~ 1IFSLT,XEQs TRANS,NODG FT022430
PIFSH REMARK (IF(SENSE SWITCH) STATEMENT PROCESSOR) FT022440
SPRSW  1IFSWT,XEQ, TRANS,NODO FT022450
PIFAC REMARK (IF ACCUMULATOR OVERFLOW STATEMENT PROCESSOR) FT022460
SPRSW  L1IFACC,XEG, TRANS,NODO FT022470
PIFMQ REMARK (IF QUOTIENT OVERFLOW STATEMENT PROCESSOR) | FT022480
SPRSW  11FQUO,XEQ, TRANS,;NODO FT022490




EJECT B - FT022500 " PAGE 74

9.9 CAL =HPAUSE _ ) FT022510 -
ERA COLUMN, 2 FT022520
B ANA  =07777717771700 ~ FT022530 i
TNZ T9.1 FT022540
TX1 *4+1,24-5 o FT022550 = .
TSX BREAK , 4 FT022560
_____ ERA =077 L , FT022570
TNZ PARITH FT022580
REMARK {(PAUSE STATEMENT PROCESSING)  FT1022590
SPRSW  1PAUSE,XEQ,NOTRA, NODO FT022600
is.1 CAL =HPRINT = ) FT022610
ERA COLUMN, 2 FT022620
ANA =0777777777700 . . FT022630 -
TNZ 719.2 FT022640
e IXL *+142,-5 ... FT022650
TSX BREAK, 4 FT022660
- LAS =077 FT022670
MACER MACHINE ERROR FT022680
_TRA 243 FT022690
ERA =HO0000, FT022700
TNZ PARITH . _FT1022710 o
REMARK (PRINT STATEMENT PROCESSOR) FT022720
. ___SPRSHW___ 1PRINT,XEQ.NOTRA,NODO e . _F1022730
T7.2 CAL =HPUNCH FT022740
ERA COLUMN, 2 - o . FT022750 . .
ANA =07777771777700 FT022760
CTINZ PARITH . FT1022770 o
TXI #41,2,-5 FYN22780
TSX BREAK,4 o R - _ _F1022790
LAS =077 FT022800
_MACER __ __ _MACHINE ERROR e F1022810 B
TRA 243 FT022820
. ERA __=HO0000, ... FTO22830 ) S
TNZ PARITH , FT022840
_ REMARK (PUNCH STATENENT PROCESSOR) FT022850 )

SPRSW  1PUNCHy,XEQ,NOTRA,NODO FT022860



EJECT : FT022870 PAGE 75
_TR1u.s CAL =HREAD — . FT022880 e
ERA COLUMN, 2 FT022890
ANA  =0777777770000 e ~  FT022900
TNZ 710.4 FT022910
CAL =HREADIN ) __FT022920 .
ERA COLUMN, 2 . F1022930
TNZ  T10.2 FT022940 -
CAL =HPUTTAP FT022950
ERA COLUMN+642 , -  FT1022960
TNZ PARITH FT022970
CAL =HE FT022980 o
ERA COLUMN+12,2 FT022990
ANA =0770000000000 FT023000
TNZ T8.5A SYMBOL TOO LONG FT023010
REMARK (READ INPUT TAPE STATEMENT PROCESSOR) ~ FT023020
SPRSW  1RITXX,XEQ,NOTRA,NODC FT023030
Tiz.2 CAL =HREADTA . FT023040 B -
ERA COLUMN, 2 FT023050
TNZ 7T10.3 - , FT023060 o i
CAL =HPE FT023070
ERA  COLUMN+6,2 , FT023080
ANA =0777700000000 FY023090
__ANZ  PARITH . . FTo023100
REMARK (READ TAPE STATEMENT PROCESSOR) FT023110
__SPRSW___ 1RDTPX,XEQ,NOTRA,NODT - . N __F1023120 ) _
Tic.3 CAL =HREADDR FT023130
ERA_ COLUMN,2 = , , FT1023140
TNZ T10.1 FT023150
CAL  =HUW - - B FT023160
ERA COLUMN+6,2 FT023170
ANA =0777700000000 ) ~ FT023180 ) B
TNZ PARITH FT023190
REMARK (READ DRUM STATEMENT PROCESSOR) _FT023200 -
NODRM1 TRA PARITH PULL THIS CARD TO ACTIVATE DRUM STATEMENT FT023210
B SPRSW  1RDRMX,XEQ,NOTRA,NODC _ FT023220 -
Tio.1 TXI *+1,24-4 “ FT023230
TSX BREAK, 4 - __F7023240 e
LAS =077 F1023250
.. MACER = .. . MACHINE ERROR - ... FT1023260 _
TTRA #+3 FT023270
ERA - =HOOQO0C, -~ T . F1023280
TNZ PARITH FT023290
" REMARK (READ STATEMENT PROCESSOR) - FT023300
SPRSW  1READX,XEQ,NOTRA,NODO FT023310
Tile4 CAL =HRETURN FY023320 )
ERA COLUMN, 2 FT023330
TNZ T10.5 . . FT023340
TXI #41,2,-6 FT023350
) TSX  BREAKe4 _ FT023360 )
ERA =077 FT023370
CINZ  PARITH - FT023380
REMARK (RETURN STATEMENT PROCESSOR) FT023390
~ SPRSW  PRTRN,XEQ,TRANS,NODO = - - FT023400
il7«5 CAL =HREWIND FT023410
__ERA  COLUMN,2 . o . o ) - F1023420
TNZ PARITH FT023430
IX1 **1'2twé_, R . e ... FT023440
TSX BREAK, 4 FT023450
. ERA =077 B ; -  FT023460 R




T INZ PARITH -

S— S 1033470 e R 16
REMARK {(REWIND STATEMENT PROCESSOR) FT1023480 = .. ..
SPRSH 1RERXX » XEQ,NOTRA,NODO FT023490



EJECT FT023500
TS11.0 CAL =HSENSEL FT023510
ERA COLUMN, 2 FT023520
_INZ T1l1.1 . FT1023530
CAL =HIGHT FT023540
___ERA_ COLUMN+6,2  FT023550
ANA =0777771770000 FT023560
TNZ PARITH o FT023570
REMARK (SENSE LIGHT STATEMENT PROCESSOR) FT023580
SPRSW _ 1SENSE,XEQ,NOTRA,NODC o FT023590
Til.1 CAL =HSUBROU FT023600
ERA COLUMN, 2 FT023610
TNZ T11.2 FT023620
CAL =HTINE FT023630
ERA COLUMN+6,2 FT023640
ANA =0777777770000 FT023650
TNZ PARTTH FT023660
REMARK (SUBROUTINE STATEMENT PROCESSOR) FT023670
SPRSW  PSUBR,NOXEQ,NOTRA,NODO FT023680
111.2 CAL =HSTOP B FT023690
ERA COLUMN, 2 FT023700
ANA =0777777770000 i FT023710
TNZ TS11.3 FT023720
TXI *+1,2,-4 FT023730
TSX BREAK, 4 FT023740
ERA =077 o FT023750
TNZ PARITH FT023760
REMARK _{STOP STATEMENT PROCESSOR) FT023770
SPRSW  1STOPX,XEQ, TRANS,NODO FT023780



EJECT FT023790
T#12.G CAL =HWRITET B F1023800
ERA COLUMN, 2 FT023810
TNZ T12.1 FT023820
CAL =HAPE FT023830
. ERA COLUMN+6,2 o o _ FT023840
ANA =0777777000000 FT023850
__ REMARK _(WRITE TAPE STATEMENT PROCESSOR) o FT023860
SPRSW  1WRTPX,XEQ,NOTRA,NODO FT023870
Ti2.1 CAL _ =MWRITED _ _FT023880
ERA COLUMN, 2 FT023890
TNZ  T12.2 ) - B _FT023900
CAL =HRUM FT023910
. ERA  COLUMN+6,2 - _F1023920
ANA =0777777000000 FT023930
TNZ PARITH FT023940
REMARK (WRITE DRUM STATEMENT PROCESSOR) FT023950
'NODRM2 TRA PARITH PULL_THIS CARD TO ACTIVATE DRUM STATEMENT FT023960
SPRSW  1WDRMX,XEQ,NOTRA,NODO FT023970
fi2.2 CAL =HWRITED _FT023980
ERA COLUMN, 2 FT023990
L T PARITH B o F1024000
CAL =HUTPUTT FT024010
__ _ERA_ COLUMN+6,2 R __FT024020
TNZ PARITH FT024030
CAL  =HAPE . FT024040
ERA COLUMN+12,2 FT024050
_.____ANA  =0777777000000 F1024060
TNZ T8.5A FT024070
REMARK (WRITE OUTPUT TAPE STATEMENT PROCESSOR)  FT024080
SPRSW  1WOTXX,XEQ,NOTRA,NODG FT024590
CREM - B FT024100
REM FT024110
PARITH REMARK {(ARITHMETIC STATEMENT PROCESSOR) FT024120
SPRSW  1ARITH,XEQ,NOTRA,NODO FT024130

PAGE 78



EJECT FT024140 PAGE 79
¥ PROCESSING FOR NON-FORTRAN STATEMENTS FT024150 o
SPACE 2 FT024160
1L13.0 CAL =HLISTPA IS IT PASS1 _ FT024170
ERA COLUMN, 2 FT024180
TNZ T13.2 NO FT024190 ) )
CAL =HSS10FF FT024200
ERA COLUMN+6,2 F102421C
TNZ T13.4 FT024220
STZ LPASS1 FT024230
REMARK {TURN OFF LISTING OF PASS 1) FT024240
TRA T116.2 L FT1024250 B
Ti3.4 ANA =0777717000000 FT024260
INZ PARITH B FT024270
STL LPASS] TURN ON LISTING OF PASS 1 FT024280
REMARK (TURN ON LISTING OF PASS1) ~ FT024290
TRA Tl6.2 FT024300
T13.2 CAL =HLISTSY IS IT LISTSYMBOLTABLE FT024310 B
ERA COLUMN, 2 FT024320
TNZ PARITH FT024330
CAL =HMBOLTA FT024340
ERA COLUMN+6,2 FT024350
TNZ PARITH FT024360
_CAL  =HBLE _ - . FT024370
ERA COLUMN+12,2 FT024380
ANA  =0777777000000 FI024390
TNZ T8.5A FT024400
_ REMARK [TURN ON SYMBOL TABLE LIST FLAG) FT024410
STL LSTSYM FTD24420
. TRA T16.2 o F1024430
iiil5.L CAL =HONL INE IS IT ONLINE FT024440
_ ERA COLUMN, 2 . F1024450
TNZ T15.1 FT024460
X1 #+1,24-6  FT024470
SKIP EQS FT024480
TRA PARITH FT024490 -
REMARK {PRINT OUTPUT ON LINE ALSO) FT024500
STL PRIQQ F1024510 -
TRA Tl6.2 FT024520
115.1 CAL  =HOFFLIN IS IT OFF LINE . FT024530
o T ERA COLUMN, 2 FT024540
- TINZ PARTTH B ~ FT024550
CAL =HE FT024560
ERA  COLUMN+6,2 _ FT024570
ANA =0770000000000 FT024580
TNZ PARITH FT024590
REMARK (TURN OFF ON-LINE LISTING) FT024600
 8TZ PRIQQ FT024610
TRA T16.2 FT024620
TF16.0 CAL _ =HFLOATI FT024630
ERA COLUMN,?2 FT024640
CINZ PARITH . F1024650
CAL =HNGROUN FT024660
 ERA COLUMN+#6,2 - o  FT024670
TNL PARITH FT024680
CAL  =HDOFF o  FT024690
ERA COLUMN+12,2 FT024700
) ANA  =Q777777770000 FT024710
TNZ T16.1 FT024720
STz ROUNDF _FT024730



PAGE

REMARK (FLOATING ROUNDING OFF) FT024740
1i6.2 SPRSW _ SKEND,NOXEQ,NOTRA,NODO FT024750
Tid.1 ANA =0770000000000 FT024760
TNZ _ PARITH ) _FT024770
STL ROUNDF FT024780
REMARK (FLOATING ROUNDING ON)  FT024790
TRA T16.2 FT024800
f511.3 CAL =HSYMBOL = = F1024810
ERA COLUMN, 2 FT024820
 INZ__ PARITH - FT024830
CAL =HTABLE FT024840
ERA _ COLUMN+6,42 _FT1024850
ARS 6 FT024860
TNZ PARITH FT024870
REMARK (SYMBOL TABLE REQUESTED) FT024880
JCAL =020 ... FT024890
ORS 18 SET MONITOR BIT ON FT024900
SPRSW _ SKEND s NDXEQ, NOTRA,NODO FT024910




TTLPASS 1 - PRE-PROCESSOR BUSINESS FT024920
PROCX1 SLW PROCSHW  ENTER HERE VIA SPRSW MACRD F1024930 o
PAI FT024940
- LFT ~ BEND IS IT THE END STATEMENT. FT024950
TRA PEND YES FT024960
STA LBLS ~ SET EXIT TO APPROPRIATE PROCESSOR FT024970 -
NZT DOFLAG WAS PREVIOUS STATEMENT A DO. FT024980
TRA w44 NO FT024990
LNT BXEQ YES IT WAS. IS THIS STATEMENT EXECUTABLE FT025000
REM {XEQ BIT SHOULD BE ON). ~ _FT025010
ERROR  65,LBL3 NON-EXECUTABLE STATEMENT NOT ALLOWED AS FT025020
REM | FIRST STATEMENT FOLLOWING A DO. FT025030
512 DOFLAG TURN OFF DO INDICATION FT025040
LNT BXEQ IS THIS STATEMENT XECUTABLE. FT025050 -
TRA LBL3 ND. SKIP DVER ANY WAITING TRANSFER CODING FT025060
REM UNTIL NEXT EXECUTABLE STATEMENT IS  FT025070
REM ENCOUNTERED. FT025080
REM THIS IS AN EXECUTABLE STATEMENT FT1025090
NZT CARD 1S THERE A LABEL FT025100
TRA LBL4 NO FT025110 )
REM PROCESS THE LABEL. FT025120
LBLIO LDQ CARD YES. DEFINE LABEL {CHECK FOR FT025130
REM MULTIPLE DEFINITION). FT025140
TSX  LOCATE 4 _ LOOK IT uP FT025150
PAX A FT025160
) LFT BLHSX+MSTRG HAS LABEL PREVIOUSLY BEEN DEFINED EITHER F7025170
REM AS A LABEL OR A FDRMAT NAME. FT025180
B  ERROR  58,#+42 ~ MULTIPLE LABEL DEFINITION FT025190
LELS SIL BLHSX NOT A STRING NAME OR MULTIPLE DEFINED. FT025200
REM S ~__FLAG AS DEFINED FT025210
NZT TRAFLG IS PRECEEDING STATEMENT A TRANSFER COMMAND FT025220
SIL BPATH NO. THEREFORE PATH OF FLOW COMES IN FROM  FT025230
REM ABOVE. FT025240
STI EQUIVs4 FT025250
SLw CARD SAVE LABEL POINTER IN CARD FT025260
REM FT025270
ZET TRAFLG WAS PRECEDING STATEMENT A TRANSFER. FT025280
TSX LBL11,4 YES. GO TO POST-PROCESSOR ROUTINE Fi025250 -
REM FT025300
NZT CARD IS THERE A LABEL._ FT025310
TRA *+4 “NO FT025320
XA - CARDy4 _ YES. GET THE EQUIV POINTER FI1025330
CAL PCOUNT DEFINE THE LABEL FT025340
STA _EQUIV,4 - - FT025350
LDI PROCSHW FTD25360
REM - ‘  FT025370
NZT DOPNTR ARE THERE ACTIVE DO'S FT025380
TRA LBL4A NO ~ FT0225390 N
REM 1S THIS STATEMENT THE TERMINUS OF A DO FT025400
. _.___REM .  FT025410
x FT025420
LXA DOPNTR, 4 - ) _FT025430
CAL CARD FTD25440
ERA  DOSTAK,4 - i - B FT025450
TNZ LBL4A NO FT025460
# ‘ ) o ) - FT025470
REM THIS 1S TERMINAL STATEMENT OF A DO. FT025480
__ REM CHECK THAT IT IS NOT A DO, TRANSFER, OR = FT025490
TREM NON-EXECUTABLE COMMAND. FT025500
LFT BXEQ FT025510



LFT BDO+BTRANS FT025520 PAGE 82
ERROR 66, SKEND o FT025530
REM TURN ON DO TERMINATION IN SKEND FT025540
STL _DOTRMF _ _FT025550 R
TRA LBL4A FT025560
REM . FT025570
LBL4  ZET TRAFLG 1S PRECEDING STATEMENT A TRANSFER FT025580
__ERROR 67,2+l = FT025590
REM FT025600
LoL4A STZ ~~  TRAFLG e , . _ FT025610
L&EL5  TRA P NO. GO TO PROCESSOR FT025620
REM e FT025630
LBL11 TRA= TRAFLG FT025640
o B _ FT025650 -
z FT025660
LEL3  LXA  PROCSHW,4 STATEMENT IS NOT EXECUTABLE... IS IT FT025670
REM A FORMAT STATEMENT FT025680
TXL *#+2,44,PFMT-1 FT025690 ~
TXL LBL6,4,PFMT YES, IT IS FORMAT FT025700
$1Z CARD CLEAR OUT ANY LABEL FT025710 o
TRA= LBL5 FT025720
REM o NOW VALIDATE FORMAT LABEL ~ FT025730
Lolé  NIT CARD IS THERE A LABEL FT025740
ERROR  68,SKEND B _FT025750 .
LDQ " CARD FT025760
. ¥ISX  LOCATE,4 LACATE LABEL IN S.T. FT025770 _ . . N
PAX vh FT025780
TMI LBL7 FORMAT NAME IS NEW  FT025790
LFT BLHSX LABEL NOT NEW. CHECK HOW IT GOT IN FT025800
. REM SYMBOL TABLE, FT025810
ERROR  58,SKEND LABEL ALREADY DEFINED ETTHER AS A FT025820
 REM STRAIGHT LABEL OR AS A STRING ,FORMAT)  FT025830
LBL7  SIL BLHSX+MSTRG LABEL IS NEW. FLAG NAME AS STRING FT025840
) REM L AND TURN ON DEFINED INDICATION FT1025850
STI EQUIVs4 . FT025860
TRA* LBL5 GO TO PROCESSOR FT025870




ITLPASS 1 - STATEMENT TERMINATION FTC25880
* SKEND ROUTINE. o FT025890
REM FT025900
5 SKEND IS THE TERMINATION ROUTINE FOR ALL THE STATEMENT  FT025910 o
. PROCESSORS EXCEPT VEND'. FT025920
REM _ _FT025930 . .
* A TEST IS MADE T0 DETERMINE IF THE POOL AREA HAS OVERFLOWED. FT025940
x THE CELL *FIRSTF' IS UPDATED. THE ADDRESS HOLDS THE NUMBER F1025950 -
* OF STATEMENTS PROCESSED, AND THE DECREMENT HILDS THE NUMBER FT025960
* OF EXECUTABLE STATEMENTS. F1025970
REM F1025980
# IF THIS STATEMENT TERMINATES ONE OR MORE DO LOOPS, THE TER- FT025990 -
* MINATION CODE IS PUT OUT. FT026000
REM FT026010
® IF THIS IS A CALL OR TRANSFER-TYPE STATEMENT, THE INDREG FT026020
* ROUTINE 1S ENTERED, WHICH RELEASES ALL NON-DO-INDEX- _ FT026030 B
= CONTAINING XRS. FT026040
REM FT026050 = . _
* WORKING CELLS ARE RELEASED, AND THE ROUTINE THEN RETURNS FT026060
* TO PROCESS THE NEXT CARD. F1026070
SPACE 3 FT026080
SKEND LXA _ NXTLOC,4  TEST FOR POOL OVERFLOW FT026090
TXL *+2 14, POOL-COLUMN-667 FT026100
STR MSG100,,FINISH _%**»sTEMPORARY RETURN LOCATION _ _ FT026110
REM FT026120
 CAL_ FIRSTF __ GET STATEMENT COUNTER .  FT026130 )
ADD =1 BUMP F1026140
LDI  PROCSW N . FT026150
LFT BXEQ COUNT EXECUTABLE STATEMENTS IN DECREMENT  FT026160
ADD  =01000000  FT026170
STO FIRSTF RESTORE STATEMENT COUNTER FT026180
REM . FT026190
ZET DOTRMF [S THIS STATEMENT THE TERMINATION OF A DO FT026200
TSX DOTERM, 4 YES. CLOSE OUT ALL DO LOOPS TERMINATED BY FT026210
REM THIS STATEMENT FT026220
ST DOTRMF RESET THE DO TERMINATION FLAG FT026230
REM FT026240
LDI  PROCSW GET PROCESSOR SWITCH FT026250 -
LFT BTRANS+BCALL WAS THIS A TRANSFER OR A CALL STATEMENT.  FT1026260
TSX  INDREGs4  YES. CLEAR OUT THE NON-DO INDEX REGISTERS FT026270
REM | FT026280
LET BXEQ  ALTER THE FLAG CELL IF A EXECUTABLE STATE. FT026290
STZ RASCAL FT026300
LFT _ BCALL NON-ZERO CELL IF A CALL STATEMENT F1026310 A
STL RASCAL THIS FLAG USED BY END PROCESSODR ONLY FT026320
REM o __FT026330
STZ WRKCEL RESET WORKING STORAGE FT026340
TRA  STARTT GO GET NEXT CARD ___FT026350



4fL  PASS I PROCESSOR - SUBROUTINE FT026360  PAGE 84
SUBROUTINE NAME (A;BsCreserZ) FT026370

REM FT026380

ENTRY... PSUBR . : ... . F1026390 .
SPACE 3 FT026400

STz FENCTFL  FLAG AS A SUBROUTINE  FT026410

AXC 10,2 FT026420
_TRA PFUNCT+2 TO FUNCTION PROCESSOR ___ _FT026430
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TTL PASS 1 PROCESSOR - FUNCTTION FT026440
¥ FUNCTION NAME(A,B,Cy. . _1; ) FTQQb"tSO e
REM FT026460
x ENTRY... PFUNCT ,  FT026470
# THE FUNCTION STATEMENT MUST BE THE FIRST STATEMENT OF THE FT026480
% PROGRAM. THAT IS, CELL FIRSTF MUST BE ZERO. THE NAME OF THE FT026490
* ROUTINE IS OBTAINED, CHECKED FOR VALIDITY, AND STORED IN CELL FT026500
x SBNAME. FT026510 - )
REM FT026520
* ALL FUNCTIONS MUST HAVE AT LEAST ONE ARGUMENT. EACH ARGUMENT IS FT026530
* ENTERED IN SYMTAB FLAGGED AS A PARAMETER WITH MODE DETERMINED FT026540
* BY THE FIRST LETTER. A COUNT OF THE NUMBER OF PARAMETERS IS FT026550
® KEPT IN CELL NOARGS. FT026560
REM F1026570 =~ =
TO DISTINGUISH WHETHER THIS IS FUNCTION OR SUBROUTINE CODING FT026580
* TEST CELL FNCTFL WHICH WILL BE NON-ZERO FOR FUNCTIONS. FT026590
SPACE 3 FT026600
PFUNCT STL  FNCTFL FLAG AS A FUNCTION  FT026610
AXC By2 GET FUNCTION NAME FT026620
LET FIRSTF IS THIS THE 1ST STATEMENT OF PROGRAM FT026630 _
ERROR 52 4 SKEND NO. SUBPROGRAM DECLARATION COMES TOO LATE FT026640
TSX SCNBCD, 4 FT026650
SLW SBNAME SAVE THE NAME FT026660
NZT  LABEL  HAS DECK LABEL ALREADY BEEN ASSIGNED.  FT026670
SLW LABEL NO FT026680
REM o FT026690
NZT FNCTFL FT026700
 TRA_ PFUNCl  SUBROUTINE CODEING., OMIT NAME TEST FT026710
CAL SCNB1 VALIDATE THE FUNCTION NAME FT026720
ST =42 B ~ FT026730
LAC SCNBl-1+4 FT026740
TXL  #+l,b4y%s NO. CHARACTERS IN XR4 FT026750
TXL PFUNC1:4,3 NAME LESS THAN 4 LETTERS FT026760
REM 1S LAST LETTER F. FT026770
X1 241,251 FT026780
SKIP FCHAR TEST FOR TERMINAL F FT026790
TXI *#42,24-1 FT026800
ERRUR  51,SKEND LAST LETTER WAS F FT026810 o
REM FT026820
= NAME IS A VALID FUNCTION NAME., DO NOT ENTER NAME IN SYMTAB NOW, FT026830
= BUT WAIT FOR ITS APPEARANCE ON THE LEFT HAND SIDE OF A SUBSTITU- FT026840
" TION STATEMENT. THEN -AS A PART OF FHE END STAFEMENT PROCESSINGy FT026850
* TEST THAT FUNCTION NAME IS IN SYMTAB WITN BLHSX FLAG BIT ON. FT026860
PFUNCL STZ  NOARGS  GET ARGUMENTS FT026870
SKiP1l LPCHAR FT026880
TRA PFUNC4  FT02689C
NZT FNCTFL FT026900
B TRA PFUNC2 SUBROUTINE CODING. MAY BE NO ARGUMENTS FT026910
PFUNC3 ERROR 7+ SKEND FUNCTION MUST HAVE AT LEAST ONE ARGUMENT FT026920
_PFUNC4 TSX  SCNBCD,4 FT026930
XCL FT026940
TSX  LOCATE,4 ) FT026950 B
TPL PFUNC3 SYMBOL ALREADY IN SYMTAB. ERROR 'FT026960
PAX 44 o FT026970
CAL SYMTAB, 4 DETERMINE MODE OD ARGUMENT FT026980
LAS  =04577TT777717 S FT026990
SIL MREAL FT027000
B “TRA  PFUNCS ] . FT027010
LAS =0307T7771771777 FT027020
CSIL MINTG _FT027030
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TRA PFUNC5 FT027040
o SIL MREAL FT027050
PFUNCS SIL BARGT+BLHSX  APPEND PARAMETER FLAG AND DEFINITION FLAG FT027060
STl EQUIV,4 . FY027070
CLA NOARGS FT027080
ADD =1 o . ~ FID27090
510 NOARGS FT027100
ALS 15 . FT027110
ORS EQUIV,4 FT027120
. REM IS5 THIS THE LAST ARGUMENT F1027130 =
SKIP1  CMCHAR FT027140
TRA PFUNC4 . - FT027150
SKIP RPCHAR FT027160
_________ N TRA PFUNC3 FT02717C
REM NO MORE ARGUMENTS FT027180
PrUNC2 SKIP 63 FT0271990
TRA PFUNC3 FT027200
PruNCe STZ RTNFLG TURN RETURN STATEMENT INDICATION OFF FT027210
TRA SKEND FT027220



TTL PASS 1 PROCESSOR - RETURN FT027230 PAGE 87
% RETURN FT027240
REM FT027250
* ENTRY...  PRTRN . . __FT027260
* VALID ONLY IN SUBROUTINE OR FUNCTION CODING. FT027270
% RETURN STATEMENT MUST APPEAR AT LEAST ONCE IN A FUNCTION _ FT027280 i
* SUBPROGRAM. RTNFLG CONTAINS A COUNT OF RETURN STATEMENTS. FT027290
REM B FT027300
= THIS STATEMENT CAUSES A TRANSFER TO THE END OF THE TEXT, FT027310
* WHERE THE ACCUMULATOR WILL BE LOADED {FOR FUNCTIONS). THEN _ FT027320
* A TRANSFER BACK UP TO THE PROLOGUE EXIT SEQUENCE IS GENERATED.  FT027330
SPACE 3 FT027340
PRTRN NIT SBNAME IS THIS SUBROUTINE FT027350
ERROR 53, SKEND MAIN PROGRAM FT027360 i o
CAL MODFLG FUNCTION. 1S COL 1 OF THIS STATEMENT FT027370
_NZT . RINFLG  THE SAME AS ON ALL OTHER RETURN STATEMENTS FT027380 )
SLW RTNMOD ENCOUNTERED SO FAR. FT027390
LAS RTNMOD FT027400
TRA ¥+2 NO FT027410
TRA #42 YES FT027420 B
ERROR  Sh,+1 FT027430
CLA RTNFLG STEP RETURN STATEMENT COUNT BY 1 FTD27440
ADD =1 ’ FT027450
STO RTNFLG  FT027460
AXT PRTN3, 4 SET TRAFLG FOR POSSIBLE TRANSFER CODING FT027470
B ___SXA  TRAFLG,4  TO JUMP TO END OF TEXT IN CASE NEXT CARD FT027480 )
REM IS NOT AN END CARD. FT027490
REM FT027510
* ENTER HERE IF TRAFLG IS5 ON. TEST IF THIS STATEMENT IS AN END FT027530
* STATEMENT. IF SO OMIT THE TRA INSTR. NORMALLY GENERATED BY FT027540
* THE RETURN STATEMENT. FT027550
PRIN3  SXA  PRIN3X,4  FT027560
LXA PROCSH, 4 FT027570
TXL PRTN4 4, PEND-1 FT027580
TXH PRTN4 4, PEND FT027590
PRIN3X AXT #%,4 STATEMENT IS END.  FT027600
TRA 1,4 FT027610
REM STATEMENT NOT END. FT027620
PRTN4 CAL TRAEND NOT END. FT027630
ISX CITBLDs4sR R : nmmmoms o F1027640
TRA PRTN3X FT027650
~ REM - FT027660
TRAEND TRA EQUIV-LOCEND FT027670



TTL PASS 1 PRUCESSOR - CaALL FTC27680 PAGE
* CALL STATEMENT PROCESSOR FT027690
2 ENTRY... 1CALLX FT027700

REM FT1027710 .

5

A SUBROUTINE MAY NOT CALL ITSELF.

88

THE NAME IN THE CALL STATEMENTFT027720

* MAY NOT BE USED AS A VARIABLE. IT IS LEGAL FOR THE NAME TO BE F1027730
= USED ALSO AS A FUNCTION NAME, EITHER FORTRAN OR LIBRARY. FT027740
- _REM FT027750

e

THE ARGUMENT LIST IS PROCESSED BY THE COMPIL ROUTINE IN A MANNER FT027760

* VERY SIMILAR TO PROCESSING A FORTRAN FUNCTION CALL. FT027770 o
REM FT027780
= IF THERE IS NO ARGUMENT LIST, THE CODE TSX NAME,4 IS GENERATED FT027790 .
* HERE AND NOW. FT027800
B SPACE 3 . _ F1027810 _
LCALLX AXC 442 FT027820
TsX SCNBCD,4 GET SUBROUTINE NAME FT027830
TMI ERRORS NOT SYMBOLIC FT027840
_REM - . FT027850
LAS SBNAME COMPARE WITH THIS PROGRAM'S NAME FT027860
TRA *+2 . _... F1027870 e
ERROR  10,%+1 PROGRAM MAY NOT CALL ITSELF FT027880
REM ...F1027890
SLwW FORM69 SAVE NAME OF SUBROUTINE FT027900
. XCL _ N FT027910 R
TSX LOCATE, 4 PUT IN SYMTAB FT027920
SLA ASTACK SAVE EQUIV POINTER _._F1027930 ] _
PAX 14 FT027940
™I 1CALL2 NEW ITEM IN SYMTASB FT027950
REM FT027960
LFT BEXTF+BARGT  OLD ITEM. MUST BE EXTERNAL OR ARGUMENT FI027970 .
LFT BVARB+BARRY+BCOMN+BEQUV FTC27980
ERROR 69, SKEND ~ MULTIPLE USAGE OF SUBROUTINE NAME FT027990
RIL 700000+BLIBF RESET MODE BITS AND LIBRARY FLAG FT028000
REM FT028010
ICALLZ CAL FORM69 GET BCD NAME FT028020
LAS =HI00000 DETERMINE A *MODE'. THIS IS NECESSARY TO FT028030 L
TRA *+1 FAKE OUT LATER SECTIONS OF COMPILER. FT028040
LAS SHNLLO(L F1028050
SIL BEXTF+MREAL  MARK AS EXTERNAL AND REAL FT028060
___IRA 42 N __FT028070 ) B
SIL BEXTF+MINTG ~ MARK AS FIXED AND EXTERNAL FT028080
. . REM . e F1028090
1CALLL STI EQUIV,4 SET EQUIV WORD FT028100
CAL COLUMN,2 GET NEXT CHARACTER ~ FT028110 _ )
ERA =H{ FT028120
ARS 30 FT028130
TNZ 1CALL4 NOT A LEFT PAREN FT028140
REM . . F1028150
CAL ASTACK SET ASTACK WORD. DO NOT MOVE FT028160
L STL  ASTACK ___ASTACK POINTER YET. FT028170
STA ASTACK FT028180
_REM_ o B FTo28190
TSX CMPLCL,4 PROCESS THE CALLING SEQUENCE FT028200
. JRA ~ SKEND S _F1028210
REM FT028220
e REM e F1028230
1CALL4 SKIP 63 MUST BE END DF STATEMENT FT028240
ERROR  7,5KEND F1028250
TSX PUTCLZ,4 RESTORE CELL 2 FT028260
LFT BARGT 1S IT AN ARGUMENT. FT028270
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TRA 1CALL3 YES FT028280
REM ) _ FT028290
CODECO ASTACK,TSX4,T,XRFLAG NO ARGUMENTS IN CALL STATEMENT  FT028300
TRA  SKEND CODE 1S... TSX NAME,4  FT1028310
REM | FT028320
_1CALL3 CAL ASTACK FT028330
TSX PROLOG, 4 MAKE PROLOGUE ENTRIES FT028340
CODEC _ TSX4,N,XRFLAG CODE IS... TSX z%,4 FT028350
TRA SKEND FT028360
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JIL PASS 1 PROCESSOR - E| FT028370
x  END STATEMENT PROCESSOR __FT028380
REM FT028390
B ENTRY...  PEND - FT028400 )
REM FT028410
K IF THIS IS A SUBPROGRAM, A RETURN SEQUENCE IS GENERATED HERE  FT028420 -
* FOR FUNCTIONS, AND FOR SUBROUTINES WHICH CONTAIN A FT028430
x  RETURN STATEMENT. THE CELL 'LOCEND', WHICH __ _FT028440
* IS USED BY THE RETURN STATEMENTS, IS NOW SET TO THE CURRENT FT028450
* VALUE OF PCOUNT. - FT028460
REM FT028470
%+ IF THE LAST EXECUTABLE STATEMENT WAS NOT A TRANSFER-TYPE, FT028480
* THEN AN ERROR MESSAGE 1S ISSUED. FT028490
) REM - ) FT028500
P-ND  NIT TRAFLG LAST EXECUTABLE STATEMENT MUST BE A FT028510
ZET RASCAL TRANSFER OR A CALL. FT028520 L
TRA 242 FT028530
 ERROR  33,#%+3 PROGRAM RUNS OFF THE END FT028540 )
REM FT028550
) _ZIET TRAFLG  WAS THE LAST EXEC. STATEMENT A TRANSFER. _ FT028560 B
TSX LBLIL,4 YES. GO TO THE POST-PROCESSOR ROUTINE FT028570
__REM 7O _TURN OUT ANY WAITING TRANSFER CODING.  FT028580
REM FT028590
) CREM o F1028600 o
“FLND4 NZIT SBNAME IS IT A SUBPROGRAM. FT028610
 TRA PEND99 NO_ FT028620
CLA PCOUNT SET THE VALUE OF THE END CARD ENTRY FT028630
STO  LOCEND ~ _FOR RETURN STATEMENTS FT028640
NZT FNCTFL “IF A FUNCTION, THEN RINFLG MUST BE ON. FT028650
TRA  PENDL5 _ _ NOT A FUNCTION ~ FT028660
NZT RTNFLG FT028670
ERROR _ 55,#+1 ) _ FT028680
REM FT028690
LDQ SBNAME GET THE NAME OF THIS SUNCTION _ FT028700
TSX LOCATE ,4 LOOK IT UP IN SYMBOL TABLE FT028710
PAX vh PRESERVE THE POINTER : FT028720 -
TPL PEND6 “OLD ITEM IN THE TABLE FT028730
STZ _ SYMTAB,4 REMOVE THE SYMBOL FROM TABLE CFT028T40_
ERROR  56,PEND15 AND PUT OUT AN ERROR MESSAGE FT028750
PEND6  LNT BLHASX HAS NAME BEEN DEFINED. FT028770
) _ ERROR _ 56,PEND1S NO. - FI028780 -
LFT BARGT+BARRY+BEXTF+BINTF FT028790
. ERROR  85,PEND1S ILLEGAL USE OF THE NAME i  FT1028800 N
REM FT028810
 SXA _PENDIOs4 _SAVE THE POINTER  FT028820
CAL RTNMGD GET MODE OF RETURNS FT028830
LAS =1 o . FT028840 ]
TRA PEND13 DOUBLE OR COMPLEX FT028850
TRA__ PENDL4 _BOOLEAN FT028860
REM FT028870
CAL PEND10 GET EQUIV POINTER FOR NAME - F1028880
CODEO  CLA,V CODE 1S... NAME FT028890
~ REM FT028900
P ND15 CAL  TRA GET A TRANSFER 0P CODE FT028910
" ZET  RTNFLG IS THERE A RETURN STATEMENT IN THIS PROGRAMFT028920
TSX CITBLD, 4, X YES. PUT OUT THE TRA TO RETURN SEQUENCE  FT028930
REM , - - FT028940
PTND99 STZ [PASS1 KILL LISTING OF THIS MESS F1028950
TSX  CITBLN,4,END PASS ON THE END FLAG TO CITBLD | FT028960



TRA PPASS1 GO NOW TO POST PASS 1 FT028970

~ _SPACE 3 FT028980
PND14 CAL PEND1O GET POINTER TO NAME FT028990

CODEC CAL,v  CODE IS... CAL NAME FT029000

TRA PEND1S FT029010
o REM F1029020
TPENDI3 CAL PEND1D GET POINTER TO NAME FT029030
_ CODEO__ CLA,v FT029040
CAL PENDLO FT029050
CODEQ  LDQ.G FT029060
CODEN  STOT777 FT029070

CODEN STQ776 F1029080
TRA PEND15 FT029090
REM ET029100




TTL PASS 1| PROCESSOR - F-CARD S$CAN FT029110
_* ENTRY... 1FCARD . FT029120 .
REM FT029130
REM _ . _F1029140
IFCARD AXC 0,2 RESET POINTER TO COLUMN FT029150
TSX ~ SCNBCD,y4 GET NAME FT029160
TMI ERRORT NOT A SYMBOLIC NAME FT029170
____REM o e _____F7029180
SLW FORM69 SAVE NAME IN ERROR MESSAGE CELL FT029190
XCL R . F1029200 _
TSX LOCATE, % PUT NAME IN SYMBOL TABLE FT029210
T™I 1FCARL NEW SYMBOL FT029220
REM FT029230
LFT BVARB+BCOMN+BARRY+BEQUV ALL FLAGS MUST BE OFF _FT029240 _
ERROR  69,1FCAR2 FT029250
LFT BARGT IS IT AN UNCOMMITTED ARGUMENT. ~ FT029260
SIL BEXTF YES. TURN ON EXTERNAL FUNCTION FLAG FT029270
LNT BEXTF EXTERNAL FUNCTION FLAG MUST NOW BE ON FT029280
ERROR  69,1FCAR2 FT029290
TRA 1FCAR2 FT029300
REM FT029310
_LFCARL PAX 44 GET EQUIV PDINTER FT029320 -
CAL FORM69 GET BCD NAME OF FUNCTION FT029330
LAS  =HI00000  DETERMINE THE MODE. THIS IS NECESSARY CFT029340
TRA *+1 TO KEEP LATER SECTIONS OF COMPILER FT029350
B LAS =HNLLLCL FROM LOUSING UP. _ FT029360
SIL BEXTF+MREAL  MARK AS EXTERNAL AND REAL FT029370
TRA #42 L e F1029380
SIL BEXTF+MINTG  MARK AS EXTERNAL AND INTEGER FT029390
_STI EQUIVy4 _RESET EQUIV WORD F1029400
REM FT029410
_1FCAR2 SKIP1l  CMCHAR ~  TEST FOR COMMA R FY029420
TRA 1FCARD+1 COMMA FOUND. RETURN FOR ANOTHER NAME FT029430
REM N  FT029440
SKIP 63 TEST FOR END OF STATEMENT FT029450
__ ERROR_ 3,SKEND __NOT _EOS. ERROR F1029460
TRA SKEND FT029470
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* _ COMMON A3ByCreves _ FT029490
REM FT029500
* ENTRY... 1COMNX - - FT029510
* AN ENTRY IS MADE IN DIMTBL FOR EACH COMMDN VARIABLE. FT029520
® THE FIRST WORD OF THE DIMTBL ENTRY CONTAINS THE VALUE OF THE FT029530 -
* CURRENT COMMON COUNTER IN THE DECREMENT, AND EITHER THE EQUTBL  FT1029540
# OR EQUIV TABLE POINTER IN THE ADDRESS, DEPENDING IF BEQUV FT029550 )
z IS ON OR NOT. IF THIS IS A NEW DIMTBL ENTRY, THREE WORDS ARE FT029560
* __ RESERVED TO ALLOW FOR POSSIBLE FUTURE DIMENSION OR ASSIGN INFO. FT029570
® STORAGE IS ALREADY AVAILABLE IN DIMTBL FOR THIS VARIABLE FT029580
® IF IT HAS PREVIOUSLY APPEARED IN A DIMENSION STATEMENT OR IN FT029590
* EITHER AN ASSIGN OR ASSIGNED GO TO STATEMENT. FT029600
* THE EQUIV WORD ADDRESS GETS THE DIMTBL POINTER POSITION. F1029610
* THE FLAG BITS BCOMN AND BLHSX ARE TURNED ON. FT029620
= A SYMBOL MAY NOT APPEAR MORE THAN ONCE IN A COMMON DECLARATION, FT029630
A AND ALL SYMBOLS MUST BE NON-SUBSCRIPTED NAMES. FT029640
REM FT029650
* NOTE... DPOINT AND EPOINT ARE SYNONYMOUS WITH NXTLOC, AND FT029660
* DIMYBL AND EQUTBL ARE SYNONYMDUS WITH POOL. FT029670
SPACE 3 FT029680
LCOMNX AXC 642  RESET POINTER FT029690 S
TSX SCNBCD,4 GET VARIABLE FT029700
TPL 42 o B ~ Fro29710
ERROR  2,SKEND NOT A VARIABLE FT029720
REM _ F1029730
SLW FORM&9 SAVE NAME OF SYMBOL FT029740
XcL o , MOVE FOR LOCATE ROUTINE ~ FT029750
TSX LOCATE, 4 PUT IN SYMTAB FT029760
PAX L1 B GET EQUIV POINTER ) FT029770
TPL 1COMN1 OLD ITEM FT029780
REM o ) -~ . F1029790 o .
CAL FORM69 GET NAME OF SYMBOL - F1029800
LAS  =HIDO00D NEW ITEM. SET MODE BITS FT029810
TRA =+1 FT029820
LAS =HN{{ (4 FT029830
SIL MREAL FLOATING POINT FT029840
TRA #+2 _F1029850
SIL MINTG FIXED POINT FT029860
PXA 1 , RESTORE THE EQUIY POINTER B FT029870
REM ’ ) ' ' FT029880
STA DIMTBL,4 {DIMTBL) ADDRESS = EQUIV POINTER Fr0299oo
____REM -~ R . F1029910
CLA DPOINT FT029920
... _ADD =3  _BUMP DPOINT BY THREE ... FT029930
STO DPOINT FT029940
. PXA 44 . oo FT029950
REM FT029960
1COMNS SIL BCOMN+BLHSX  TURN ON COMMON BIT AND DEFINITION BIT. FT029970
STI EQUIV,1 SET UP EQUIV WORD FT029980
e STA EQUIV,1  (EQUIV) ADDRESS = DPOINT ... FT029990
REM FT030000
CAL CPOINT GET COMMON POINTER , o FT030010
ADD =1817 BUMP COMMON POINTER FT030020
. STG  CPOINT o . R . FT030030
REM FT030040
__STD ~ DIMIBL,4 (DIMTBL) DECREMENT = CPOINT .. F1030050
REM o ' ' FT030060
LLOMNZ SKIP1 ~ CMCHAR CHECK FOR COMMA FT030070




F1030270 .

TRA 1COMNX+1 COMMA FOUND. RETURN FOR ANOTHER SYMBOL FT030080
; REM_ . ) FT030090.
SKIP1 63 NOT A COMMA. MUST BE END OF STATEMENT FT030100
o TRA = SKEND _ OKAY. - FT030110
ERROR 5 SKEND FT030120
REM e
REM FT030140
1COMNI LFT  BCOMN _OLD SYMBOL. IS COMMON BIT ON. FT030150
TRA 1COMN6 YES. ERROR FT030160
REM _...ETC30170
LFT BEXTF+#BINTF  MAY NOT BE MARKED AS SUBPROGRAM NAME FT030180
_______ERRODR  69,1C0OMN2 o FT1030190
REM FT030200
LFT BARRY+BASSN _ NO. IS STORAGE ALREADY AVAILABLE. FT030210
TRA 1COMN3 YES. FT030220
e REM — _ _FT1030230
LFT BEQUV NO. 1S EQUIVALENCE BIT ON. FT030240
PIA YES. (DIMTBL) ADDRESS = EQUTBL POINTER FT030250
TRA 1COMN4 FT030260
REM - -
1COMN3 PIA FT030280
PAX 14 .. F1030290
TRA 1COMNS FT030300
1COMNG CAL SYMTAB,1 GET BCD NAME OF SYMBOL IN ERROR FT030320
_SLwWw__ FORM27 PUT IN ERROR MESSAGE === _ FT030330
ERROR 27, 1COMN2 PUT OUT MESSAGE AND RETURN FT030340

.F¥030130
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* DIMENSION A{IsJsK)y B{IsJ)y CUI)y eeee FT030360 -
REM FT030370
» ENFRYeos 1DIMNX - ~ FI030380 o
* AN ENTRY IN THE DIMENSION STACK DIMTBL IS MADE FOR EACH FT030390
= VARIABLE ENCOUNTERED IN A DIMENSION STATEMENT. THREE FT030400 L
* WORDS OF STORAGE IN DIMTBL ARE ALREADY AVAILABLE IF THE FT030410
® VARIABLE HAS PREVIOUSLY APPEARED IN A COMMON STATEMENT. FT030420 o
* 1F NOT, A TWO OR THREE WORD ENTRY IS MADE, DEPENDING IF THE FT030430
= ARRAY IS ONE-DIMENSIONAL OR MORE-THAN-ONE-DIMENSIONAL . FT030440
= WORD TWO CONTAINS THE TOTAL LENGTH SPECIFIED BY THE FT030450
® SUBSCRIPTS (ADDRESS FIELD), THE FIRST DIMENSION (DECREMENT FT030460 )
= FIELD), AND THE NUMBER OF DIMENSIONS (PREFIX BITS). FT030470
* WORD THREE, IF NECESSARY, CONTAINS DIMENSIONS TWO {ADDRESS FT030480 i B B
* FIELD) AND THREE (DECREMENT FIELD). FT030490
REM , S . FT030500 S
= IF BEQUV 1S ON, THE EQUTBL POINTER (LOCATED IN THE ADDRESS FT030510
* OF THE EQUIV ENTRY) IS PLACED IN THE ADDRESS OF WORD ONE  FTD30520 -
= OF THE DIMTBL ENTRY. 1IF BEQUV IS OFF, THE EQUIV TABLE FT030530
o POSITION IS PUT IN THE DIMTBL ADDRESS. IN EITHER EVENT, FT030540
* THE ADDRESS OF THE EQUIV TABLE ENTRY IS SET TO THE FTD30550
® DIMTBL POSITION. BARRY IS TURNED ON. _FT030560 _
REM FT030570
i IF COLUMN 1 CONTAINS A 'D* OR 'I*, THE BIT BDOUB IS TURNED ON,  FT030580
* INDICATING THAT THIS ARRAY WILL RECEIVE A DOUBLE-LENGTH STORAGE FT030590
L ASSIGNMENT. A SYMBOL MAY NOT _APPEAR MORE __FT030600 )
* THAN ONCE IN A DIMENSION STATEMENT, AND EACH SYMBOL MUST FT030610
o 'BE SUBSCRIPTED. AN ASSIGN VARIABLE MAY NOT APPEAR IN A FT030620
» DIMENSION STATEMENT. FT030630
* AN ARRAY MUST APPEAR IN A DIMENSION STATEMENT PRIOR TO ITS FT030640
¥ FIRST USAGE IN AN EXECUTABLE STATEMENT. FT030650
S __REM ) I B FT030660
* NOTE... DPOINT AND EPOINT ARE SYNONYMOUS WITH NXTLOC, AND FTD30670
* DIMTBL AND EQUTBL ARE SYNONYMOUS WITH POOL. _ FT030680
SPACE 3 FT030690
1O IMNX AXC 9,2 RESET POINTER FT030700 B
REM FT030710
LOIMN7 TSX  SCNBCDy4 GET ARRAY NAME FT030720 L
TMI ERRORB INVALID ARRAY NAME FT030730
— SLW WP SAVE BCD NAME _FT030740
REM ' . ‘ FT030750
_ SKIP __ LPCHAR TEST FOR LEFT PAREN- = = - - - - FI030760 _—
ERROR 9, SKEND NO PAREN FT030770
. Rem e o ... FT030780
LDQ =1817 FT030790
~STQ .P+6 SET MULTIPLIER __FT030800
AXT 1.l FT030810
. _REM B __ B e .. FT030820 } _
iDIMN1 TSX SCNBCD, 4 GET DIMENSION FT03083C
TML =44 IS SUBSCRIPT A NUMBER. _ F1030840
REM FT030850
"ERROR  17,#+1 NO. (ZERO SUBSCRIPT CAUGHT BY SCNBCD).  FT030860
CAL =1B17 FAKE A SUBSCRIPT FT030870 )
. TRA IDIMNS B _ FT030880
REM ' FT030890
4 TSX  BCOFIX.4 CONVERT TO FIXED POINT NUMBER ~ F1030900
SLW P+5,1 SAVE DIMENSION FT030910
. XCA [ ~ FT1030920
TOV £+1 TURN OFF OVERFLOW LIGHT FT030930
MPY  .Pt6 COMPUTE TOTAL STORAGE REQUIRED ~ FT030940
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ALS 19 TRY TO TURN ON OVERFLOW FT030950
) TNO 42 CHECK FOR OVERFLOW FTD30960
ERROR  22,#+3 ARRAY TOO BIG FOR CORE FT030970
) REM ] B FT030980 o
ARS 2 RESTORE TO DECREMENT FT030990
1DIMN5 STO P+6 SIZE OF ARRAY - _FT031000 o
REM FT031010
_ SKIP  CMCHAR TEST FOR COMMA (MORE SUBSCRIPTS)  FT031020 B
TRA 43 NOT A COMMA FT031030
_TXH  ERRD18,1,2 TOO MANY DIMENSIONS 7  FT031040
TXI 1DIMN1, 1,1 BUMP COUNT AND LOOP BACK FT031050
_REM S _F7031060
5TZ P4yl SET STOP CELL FT031070
SKIP RPCHAR TEST FOR RIGHT PAREN _FT031080
ERROR 9, SKEND NO PAREN FT031090
REM ) FT031100
PXD )1 GET NUMBER OF DIMENSIONS FT031110
LDQ P46 GET TOTAL SIZE OF ARRAY FT031120
RQL 3 MOVE INTO POSITION FT031130
LGL 15 SET _PREFIX AND ADDRESS FT031140 ) - B
ORA Pa MOVE FIRST DIMENSION INTO DECREMENT FT031150
 SLW P+6 SAVE FIRST WORD IN DIMENSION DECLARATION  FT031160
REM FT031170
. CAL WP TEST EACH ARRAY NAME TO SEE IF IT FT031180 o
LAS =HFORMAT IS "FORMAT® DR 'IF'. THIS IS TO SPEED FT031190
TRA =42 THE IF AND FORMAT PROCESSORS.  FTO31200
TSTL FORFLG FORMAT NAME FOUND. SET THE FLAG FT031210
LAS =HIF e FT1031220
TRA *+2 FT031230
_STL IFFLAG IF_ARRAY FOUND. SET THE FLAG F1031240
XCL FT031250
REM R __FT031260
TSX LOCATE ;4 PUT IN SYMTAB FT031270
REM B _ _FT031280
STZ .P+8 SET FLAG FOR OLD SYMBOL FT031290
i TPL #+2 IS IT OLD SYMBOL. FT031300
STL .P+8 NEW SYMBOL. SET FLAG FT031310
REM _ B FVG31328 . o
PAX 24 FT031330
AAAAA LFT BARRY+BVARB+BEXTF4BINTF _ ARE ANY OF THESE FLAGS ON. FT031340
) TTRAT TIDIMI3 YES. ERROR. FT031350
_REM | o - FT031360 I ]
SIL BARRY NO. TURN ON ARRAY FLAG FT031370
. CAL P GET BCD NAME OF ARRAY FT031380
LAS =H100000 NEW SYMBOL. SET MODE BITS 'FT031390
TRA ®+]1 FT031400
LAS =HANT (T FT031410
SIL MREAL FLOATING POINT = . FT1031420 .
TRA *+3 FT031430
__SIL  MINTG FIXED POINT . FT031440
TRA 1DIMLY FT031450
REM - B FT031460
LDQ MODFLG “GET COLUMN 1 FLAG CELL TFT031470
B RQL 34 MOVE BIT 34 INTO MQ SIGN POSITION FT031480
TQP 1DIM17 IS 1T *D* OR 'I'. FT031490
SIL BDOUB YES. SET BDOUB BIT - FT031500
REM ) FT031510
1LIMLT ZET P8 IS IT NEW SYMBOL. B FT031520
TRA iDIMi2+2 = YES. ' T FT031530
REM _FT031540



LFT BCOMN OLD SYMBOL. IS IT IN COMMON. FT031550
TRA 1DIM10 YES. FT031560
REM FT031570
. ~ LNT __ BEQUV _ NO. IS IT IN EQUIVALENCE STACK.  FT031580
TRA 1DIM12 NOe FT031590
REM B FT031600 _
PIA YES. FT031610
iCIMNB LXA DPOINT,1 GET DIMTBL POINTER FT031620
STA DIMTBL,1 PUT CORRECT POINTER IN ADDRESS FT031630
PXA vl _RESTORE EQUIV ENTRY FT031640
1CIM11 STI EQUIV.4 "FT031650
) STA EQUIV,4 FT031660 -
TXI1 #+1,1,1 BUMP DIMTBL POINTER FT031670
REM FT031680
LDIMN9 CAL P+s INSERT CODE WORD IN DIMTBL FT0315690
SLU DIMTBL,1 e ~_FT031700
TX1 #+1;1,1 BUMP POINTER FTO031710
REM _ FT031720 i
NZT .P+3 1S THERE MORE THAN ONE DIMENSION. FT031730
TRA 1DIMNG NO. FT031740
REM FTO31750
CAL  .P+2 GET THIRD DIMENSION OR ZERD FT031760
ARS i8 SHIFT INTO ADDRESS FTO31770
~ DRA P43  COMBINE WITH THE SECOND DIMENSION ~ FTO031780
SLW DIMTBL,1 PUT IN DIMENSION STACK WITH ZERD PREFIX FT031790
TXI  #+l,1,1  BUMP COUNTER = _F1031800
REM FT0318190
1D IMNG LNT BCOMN IS COMMON FLAG ON. o FT031820
SXA DPOINT,1 NO. UPDATE DIMTBL POINTER FT031830
. ___REM . o e _FT1031840
ivIM14 SKIPL  CMCHAR CHECK FOR FURTHER ENTRIES FT031850
__________ TRA 1DIMNT GET NEXT ENTRY  FT031860
REM - FT031870
SKIP 63 END OF STATEMENT REQUIRED __FT031880
ERROR 34 SKEND FT031890
TRA SKEND FT031900
REM FT031910
REM FT031920
10IM12 LNT BARGT NOT IN EQUIVALENCE. IS IT A PARAMETER. FT031930
~ TRA 1DIM15 'NO. ERROR. SHOULD NOT BE AN OLD SYMBOL FT031940
PXA A YES. TREAT AS NEW SYMBOL. FT031950
______ _TRA " 1DIMNB B T L S --FT031960
REM FT031970
CIM15 CAL SYMTAB,4 GET BCD NAME OF SYMBOL IN ERROR FT031980
SLW FORM19+6 PUT IN THE ERROR MESSAGE FT031990
ERROR 19,1DIM12+2 PUT OUT MESSAGE AND RETURN ~ FT032000
REM FT032010
. REM i } _FT032020
1DIM1G PlA COMMON VARIABLE FT032030
~ _PAX. 1 _GET DIMTBL POINTER F1032040 .
"TRA 1DIM11 FT032050
. _ REM . N __FT032060
1DIM13 CAL SYMTAB, 4 GET BCD NAME OF ARRAY IN ERROR FT032070
 SLw_ FORM21 PUT NAME INTO THE ERROR MESSAGES - FT032080
SLw FORMZ28+2 FT032090
. SLWw  FORM69 o _F1032100
REM FT032110
_LFT BARRY IS NAME ALREADY IN DIMTBL AS_ARRAY. = - FT032120
" ERROR 21, %+1 YES FT032130
LFT _BEXTF+BINTF __FT032140
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ERROR  69,#+1 NAME USED AS VARIABLE AND FUNCTION FT032150 PAGE 98
LFT  BASSN 1S VARIABLE IN ASSIGN-TYPE STATEMENTS. FT032160 )
ERROR  28,#+1 YES FT032170

_TRA 1DIM14  RETURN FOR NEXT ARRAY IN THE LIST ___ FT032180




TTL PASS L PROCESSOR - EQUIVALENGCE FT032190

= EQUIVALENCE (A(I)+B(J)saeeX(Z))y esee FT032200
REM FT032210

® ENTRY... 1EQUVX - FT032220

* THE EQUIVALENCE TABLE EQUTBL IS COMPOSED OF 'CHAINS', WHICH FT032230

* IN TURN ARE FORMED FROM ONE OR MORE 'STACKS'. A CHAIN CONTAINS FT032240

P ALL SYMBOLS RELATED TO EACH OTHER THROUGH EQUIVALENCE FT032250

x DECLARATIONS. A NEW STACK IS FORMED FROM THE NEW ITEMS IN A FT032260

* SINGLE EQUIVALENCE DECLARATION (THE PARENTHETICAL EXPRESSION FT032270

E IN THE EQUIVALENCE STATEMENT). A SYMBOL APPEARS NO MORE THAN  FT032280

* ONCE IN EQUTBL. FT032290
REM FT032300

A STACK IS FORMED AS ITEMS ARE PROCESSED FROM A DECLARATION LIST.FT032310

THE STACK ENTRIES ARE ONE WORD PER SYMBOL.

THE ADDRESS CONTAINS FT032320

THE SYMBOL TABLE POINTER, AND THE DECREMENT CONTAINS THE
SUBSCRIPT (ONE, IF NO SUBSCRIPT IS GIVEN). EACH STACK IS

BEGUN AND ENDED WITH A CONTROL WORD CONTAINING A MINUS SIGN.
THESE WORDS ARE USED TO DELIMIT A STACK AND, WHEN NECESSARY,

FT032330
FT032340
F1032350

FT032360

TO LINK THIS STACK WITH OTHERS TO FORM A CHAIN.

THE LOCATION OF FT032370
EACH NEWLY BUILT STACK (UNLESS IT 1S LINKED TO A FORMER STACK) ISFT032380

®
k-3
*
E 3
k-3
#*
*
*
* RECORDED IN THE ADDRESS OF A DIRECTOR WORD, WHICH IS STORED IN  FT032390
% POOL. THE DECREMENT OF *INITFG' POINTS TO THE FIRST OF THESE FT032400
* DIRECTOR WORDS, AND THE DECREMENT OF EACH DIRECTOR POINTS 1O THE FT032410
ks NEXT ONE. THE LAST ONE HAS A ZERO DECREMENT. FT032420
* IF A SYMBOL ENCOUNTERED IN A LIST IS ALREADY IN AN EQUTBL FT032430
# CHAIN (NOT THE CURRENT CHAIN), THE DIFFERENCE IN OLD AND FT032440
* CURRENT SUBSCRIPTS (DEL) IS COMPUTED. IF DEL IS NEGATIVE, FT032450
= THE MAGNITUDE OF DEL IS ADDED TO EACH MEMBER OF THE OLD CHAIN,  FT032460
* AND DEL1 IS SET TO ZERO. IF DEL IS POSITIVE, DEL IS ADDED FT032470
* TO EACH MEMBER (IF ANY) OF THE CURRENT CHAIN, AND DEL1 IS SET  FT032480
P EQUAL TO DEL. DEL1 IS AN AMOUNT TO BE ADDED AUTOMATICALLY TO  FT032490
x THE SUBSCRIPTS OF ALL FUTURE ITEMS IN THE CURRENT EQUIVALENCE £1032500
* LIST. THE OLD CHAIN IS THEN LINKED TO THE CURRENT STACK FT032510
* {IF ANY), FORMING ONE LONGER CHAIN. IF, IN THE CURRENT LIST, FT032520
z A SECOND LINKAGE 10 THE PRESENT CHAIN (CONSISTING OF THE OLD F1032530
= CHAIN(S) AND THE CURRENT STACK LINKED TOGETHER) IS FOUND, THE FT032540
* OLD SUBSCRIPT 1S COMPARED WITH THE EFFECTIVE CURRENT SUBSCRIPT  FT032550
. {SUBSCRIPT PLUS DELL). IF THESE NUMBERS ARE NOT EQUAL, AN F1032560
* INCONSISTENCY ERROR IS RECORDED. FT03257C
- REM  FT032580
% “THE LINKING PROCESS MUST CONNECT STACKS IN THE SAME ORDER AS ~ FT032590
kS THEY. WERE FORMED. - OTHERWISE, THE CORRECT ORDER OF VARIABLES IN FT032600
= “COMMON MIGHT BE ALTERED. FT032610
x THE DECREMENT FIELD OF THE TOP_CONTROL WORD OF A STACK IS FT032620
* "USED TO LINK THIS STACK WITH A STACK BUILT EARLIER IN EQUTBL.  FTD32630
* SIMILARLY, THE ADDRESS FIELD OF THE BOTTOM CONTROL WORD OF A FT032640
* STACK 1S USED 1O LINK TO A LATER STACK. FT032650
__REM | | FT032660
x “THE LOCATION OF A SYMBOL'S ENTRY IN EQUTBL IS RECORDED IN THE FT032670
* ADDRESS OF THE EQUIV TABLE WORD, UNLESS THE SYMBOL HAS ALREADY  FT032680
* APPEARED IN A COMMON, DIMENSION, ASSIGN, OR ASSIGNED GO TO FT032690
= STATEMENT. IN THE LATTER CASES, THE EQUTBL POINTER IS PLACED IN FI032700
= THE ADDRESS OF THE FIRST WORD IN THE COMMON/DIMENSION/ASSIGN F1032710
* ENTRY. IN EITHER EVENT, THE FLAG BEQUV IS TURNED ON IN THE FT032720
* EQUIV TABLE ENTRY. FT032730
i REM _  FT032740
* A SUBPROGRAM PARAMETER MAY NOT APPEAR IN AN EQUIVALENCE FT032750
=  DECLARATION. FT032760
REM | FT032770
*  NOTE... DPOINT AND EPOINT ARE SYNONYMOUS WITH NXTLOC, AND FT032780
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* "DIMTBL AND EQUTBL “ARE SYNONYMOUS WITH POOL. FT032790
 SPACE__3 FT032800 . N
% ROUTINE FOR SCANNING EQUIVALENCE STATEHENTS. FT032810
W o e - __FT032820
1. 2UVX AXC 11,2 RESET POINTER FT032830
o SKIP LPCHAR CHECK FOR LEFT PAREN B ~ FTD32840
ERROR 9, SKEND NO PAREN FT032850
__ _REM [ . _FTD32860
1°QUV3 STZ PRIOR RESET FLAG "FT032870
- STZ LINKER ___FT032880
REM FTD32890
_1:2QUVZ TSX SCNBCD 4 GET NAME B - ~ FTO032900
TMI ERRORS NOT A VARIABLE FT032910
 SiW._ P SAVE BCD NAME FT032920
REM FT032930
LDQ  =1B17 SUBSCRIPT IS ONE ~ FT032940 o
5TQ P+l FT032950
B SKIP LPCHAR  CHECK FOR SUBSCRIPT FT032960
TRA STOEQU NO PAREN, ERGO NO SUBSCRIPT GIVEN FT032970
. __REM i FT1032980
TSX SCNBCD,4 GET SUBSCRIPT FT032990
CTPL__ ERRO17 _ MUST BE NUMERICAL _ FT033000 _
TSX BCOFiX,4 "CONVERT TO FIXED PODINT NUMBER FT033010
. SLW P+l __SAVE SPBSQRLEIM_“HM_HWM_M __FT033020
REM FT033030
_ SKIP RPCHAR _ CHECK FOR_RIGHT PAREN _ FT033040 _
ERROR  9,SKEND NO PAREN FOR SUBSCRIPT FT033G50
 REM . I e FT033060
1.QUV1 TRA STOEQU PROCESS EQUIVALENCE OF SYMBOL FT033070
REM o _FT033080
SKIP1 CMCHAR COMMA POSSIBLE IN THIS POSITION "FT033090
. TRA 1EQUV2  RETURN FOR ANOTHER VARIABLE FT033100
REM FT033110
_ SKIP RPCHAR NO COMMA. CHECK FOR RIGHT PAREN FT033120
ERROR 9, SKEND NO ) EITHER. ERROR. "ET033130
______ REM - FTD033140
IET LINKER HAS A LINKAGE BEEN FOUND FT033150
~_TIRA 1EQU62 _ YES. NO DIRECTOR WORD NEEDED B FT033160 o
REM FT033170
- 12QU6L LXA EPOINT,4  NO. GET NEXT POOL LOCATION FOR DIRECTOR FT033180
" CAL T0P GET TOP OF STACK JUST FINISHED "FT033190
B STA EQUTBL,4 SET “STACK ‘LOCATION "IN DIRECTOR WORD FT033200
LXA INITFG,1 GET LAST DIRECTOR LOCATION FT03321C
SXA _INITFG,4 SET NEW DIRECTOR LOCATION  FT1033220
PXD A FT033230
STD _ EQUTBL,1 SET LINKER IN PREVIOUS DIRECTOR WORD  _ FT033240
TXI #+1y4,1 BUMP EQUTBL POINTER FT033250
__SXA EPOINT,4 o _ ~ FT033260 .
REM FT033270
1°GU62 SKIP1 63 MAY BE END OF STATEMENT FT033280
TRA SKEND YES FT033290
REM - L - _FT033300
"CAL COLUMN, 2 NO. CHECK FOR ,( CHARACTERS "FT033310
ERA S =Hal o FT033320
ARS 24 o FT033330
INZ  ERRORT _BAD FORMAT FT033340
REM ) ' FT033350
Txd 1£QUV3,2,-2  RETURN FOR ANOTHER SET OF EQUIVALENCES ~ FT033360



EJECT FT033370
#  ROUTINE TO HANDLE EQUIVALENCE TABLE ENTRIES. FT033380
% FT033390
STUEQU LDQ P  GET BCD SYMBOL ~ FT033400
TSX LOCATE,4 PUT IN SYMTAB FT033410
SLW P2 SAVE EQUIV TABLE POINTER FT033420 ~
TPL 1EQU20 OLD SYMBOL. MODE ALREADY SET. FT033430
REM - FT033440
® NEW SYMBOL. SET MODE BITS AND BEQUV FLAG. FT033450
CAL  .P NEW SYMBOL. FIND MODE.  FT033460
LAS =HI100000 FT033470
TRA 41 N FT033480
LAS =HN( (L FTD33490
SIL MREAL+BEQUY  FLOATING POINT FT033500
TRA *+2 FT033510
_____ SIL MINTG+BEQUV  FIXED POINT FT1033520
TRA 1EQU26 FT033530
REM FT033540
REM FT033550
* OLD SYMBOL. FT033560
1£QU20 LFTY BARGT+BEXTF+BINTF FT033570
TRA 1EQU40 ILLEGAL FLAG FTD33580 i
REM FTD33590
1:QU4T LFT  BEQUV IS SYMBOL ALREADY IN EQUIVALENCE TABLE.  FT033600
TRA 1EQU21 YES. GO TO SECTION 1. FT033610
_REM - - FT033620
T SIL BEQUV NO. TURN ON BEQUV FLAG FT033630
~ REM ; - - FT033640
* NEW EQUTBL ENTRY. FT033650
1IQU26 LXA EPOINT,4  SET EQUTBL POINTER FT033660
‘NIT  PRIOR IS PRIOR FLAG ON FT033670
TRA 1EQU23 NO.  FT033680
REM FT033690
X1 #+1y4y-1 DROP POINTER ~_FT033700
CLA P+2 YES. GET SYMTAB POINTER FT033710
ZET LINKER IS LINKER FLAG ON. FT033720
ADD DEL1 YES. INCREASE SUBSCRIPT FT033730
REM FT033740 o o
1t wu25 ADD P+l ADD IN SUBSCRIPT FT033750
SLW EQUTBL,4 STORE EQUTBL ENTRY FT033760
TREM S o ' FT033770
LXA" P42,1 GET SYMTAB POINTER FT033780
STI EQUIV,1 RESTORE EQUIV WORD FT033790
LFT BCOMN+BARRY+BASSN IS SYMBOL IN POOL ALREADY. FT033800
TRA 1EQUS1 YES. FT033810
REM FT033820
PXA A NO. FT033830
STA EQUIV,1 SET ADDRESS OF EQUIV WORD TO EQUTBL ENTRY FT033840
TXI 1EQU524491 FT033850
_ REM _FT033860
1 Lusl PIA FT033870
PAX 11 GET DIMTBL POINTER FT033880
PXA . o ""FT033890
STA DIMTBL, 1 SET EQUTBL POINTER IN DIMTBL ENTRY FT033900
TXI w+1,4,1 - FT033910
. ReM _ o mm o o F1033920
T 10QUS52 CLS =0 SIGN BIT FOR BOTTOM LINK WORD FT033930C
STO  EQUTBLs4 SET LINK WORD i FT033940
SXA L0D,4 T TTSET LO = EPOINT T FT033950
- IXI o #tlabel BUMP POINTER _FT033960 =
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SXA T TERMFGq4 SET CURRENT TERMINATION POINT OF EQUTBL FT033970
 SXA EPOINT +4  RESTORE_ POINTER FT033986
TRA 1EQUY1+1 RETURN FT033990
i _ REM N N B ~ _FT034000
1-Luat PAX A ILLEGAL FLAG. GET SYMTAB POINTER FT034010
_CAL  SYMTAB,4 GET BCD NAME OF VARAIBLE IN ERROR FT034020
SLW FORM25+4 PUT NAME INTO ERROR MESSAGE FT034030
_SLwW. FORM6S . e . _ - FT034040
LFT BARGT FT034050
ERROR  25,#+1 CANNOT BE ARGUMENT -  FT034060
LFT BEXTF+BINTF FT034070
_______ ERROR  69,%+1 ~_ CANNOT BE SUBPROGRAM NAME o  FT034080
TRA 1EQUV1+1 FT034090
REM L  _FT034100
REM FT034110
# NEW EQUTBL ENTRY. PRIOR FLAG OFF. FT034120 L
1£QU23 STL PRIDOR TURN ON PRIOR FLAG FT034130
_LXA  TERMFG,1 GET CURRENT END OF EQUIVALENCE STACKS FT034140 .
SXD #42,1 FTD34150
- TNX  =+3,1,1 _SKIP IF THIS IS THE BEGINNING OF ENTRIES _ FT034160
"~ TXH #4294, 00 TEST EPOINT VERSUS TERMFG FT034170
TXI _ #43,4,~-1  EQUAL. REDUCE EPOINT POINTER ~ FT034180 _
REM FT034190
_CLS =0  FLAG CELL . FT034200 i
STO EQUTBL 4 "FLAG CELL FOR TOP OF THIS STACK " FT034210
 SXA  TOP.4 _SET TOP OF THIS NEW STACK _ F1034220
REM FT034230
'NZT ~ LINKER IS LINKER FLAG ON. FT034240
TXI 1EGU25-39421 NOe FT034250
REM [ . FT034260
1LGU24 LXA LO,1 YES. GET LO POINTER FT034270
B ~_PXD e PUT IN DECREMENT FT034280
STD EQUTBL 4 SET (TOP) DECREMENT = LO FT034290
__REM FT034300
CLA TOP FT034310
STA EQUTBL,1 _ SET _{LO) ADDRESS = TOP _ FT034320
REM FT034330
~CLA _WP#2 _ GET EQUIV TABLE POINTER - FT03434C0
ORA DEL1 “INSERT SUBSCRIPT INCREMENT IN NEW EQUTBL WDFT034350
ﬂmlélwu.”,JEQUZ5zﬁp} ~ BUMP EPOINT AND TRANSFER FT034360
REW T ! D%l 634370
- REM - : : , e e e FT034380
® TSECTION 1. SYMBOL ALREADY IN EQUTBL. FT034390
16GQU21 PIA FT034410
~ PAX 14 GET A POINTER FROM THE EQUIV WORD FT034420
LFT BCOMN+BARRY+BASSN IS SYMBOL IN POOL ALRAEDY. FT034430
- ~ CAL_ DIMTBL,4 YES. GET WORD CONTAINING EQUTBL POINTER  FT034440
REM FT034450
PAX 14 - EQUTBL POINTER , FT034460
NZT LINKER IS LINKER FLAG ON. FT034470
_TRA 1EQU29 NO. R - FT034480 .
REM . T o o FT034490
SXA oPth,y4 YES. SAVE EQUTBL POINTER FT034500
TXI Twtlyby-l SCAN UPWARD TO TOP OF STACK FT034510
1T3US3 CLA EQUTBL 4 ~ GET TABLE ENTRY - FT034520
TPL #-2 TTNOT YET A LINK WORD FT034530
“REM i - ~ FT034540
‘ANA 677777000000 SAVE DECREMENT ONLY "FT034550
TZE 1EQUS4 _TEST FOR ZEROD DECREMENT FT034560



REM FT034570
PDX 14 RESET POINTER FOR NEXT SEGMENT QOF STACK FT034580
™1 1EQUS53,4,~1 CONTINUE THE SCAN FT034590
REM : _FT034600
1EQUS4 PXA 14 GET TOP OF THIS STACK FT034610
ERA HI COMPARE TOP OF STACK WITH HI FT034620
TZE 1EQU31 EQUAL FT034630
REM FT034640
REM FT034650
* THIS ENTRY LINKS TWO DIFFERENT OLD STACKS IN EQUTBL. _FT034660
REM FT034670
# T1 RECORDS THE NEXT ENTRY INTO THE *'OTHER' STACK. FT034680
* WHEN ONE OF THE CHAINS HAS BEEN COMPLETELY PROCESSED, T1 WILL FT034690
* BE SET TO ZERO. FT034700
» T3 1S USED TO TEMPORARILY HOLD A RESTARTING POINT IN FT034710
_®____ONE OF THE STACKS. ~ FT034720
® FT034730
LXA Pth,l RESTORE EQUTBL POINTER FT034740
CLA EQUTBL,1 GET TABLE ENTRY FT034750
ANA =077777000000 KILL ADDRESS FIELD FT034760
5UB P+l LESS NEW SUBSCRIPT FT034770
SuB DEL1 LESS DEL1 FT034780
STO DEL NEwW DEL FTC34790
] REM I FTO034800. = =
TMI #43 FT034810
ADD DEL1 _SET DEL1 = DIFFERENCE IN SUBSCRIPTS  FT034820
STO DELL FT034830
_REM - ) FT034840
LXA HI,1 GET HI FT034850
SXA 13,1 _SET T3 FOR ONE OF THE FOLLOWING CASES ~ FT034860
PXA ' & GET TOP OF STACK POINTER FT0348T70
~LAS ~HI IS TOP DOF STACK ABOVE HI POINT FT034880
- 5TA Tl NO. SET ENTRY INTO 'OTHER STACK®'. FT034890
TRA 1EQU38 o - FT034900
REM FT034910
SXA Tl,1 TOP OF STACK ABOVE HI. SET T1 FT034920
SXA HI,4 HI = TOP OF STACK FT034930
CLS DEL CHANGE SIGN OF DEL __FT1034940
STG DEL FT034950
SXA T3,4 3=H1 FT034960
- REM FT034970
19 QU3 XA v - RESET- POINTER FT034980
TXI #+144,1 SCAN DOWN FROM T3 FT034990
CLA  EQUIBL,4 _  GET ENTRY FT035000
T™I 1EQU35 LINK WORD FOUND FT035010
REM B ~ _FT035020
CLA DEL GET DEL FT035030
THL  #+3 _SKIP IF MINUS FT035040
ADD EQUTBL,4 BUMP SUBSCRIPT FT035050
: _STO  EQUTBL,4 FT035060 _
CTXT 1EQU3842,4,1 FT035070
1.4U35 PAX v1 LINK WORD. TEST ADDRESS "FT035090
PXxA  ,1 SAVE ADDRESS ONLY FT035100
XCA SAVE LINK WORD FT035110
TXH 1EQU36,1,0 IS LINK ADDRESS ZERO. 'FT035120
REM FT035130
NZT Tl ADDRESS IS ZERO. IS OTHER STACK DONE ALSO.FT035140
TRA 1EQU32 YES. SET *LO' AND RETURN FT035150
REM _ FT035160




1QU37 CLA T1 FT035170 PAGE 104
CLA 11 _ FT035180 .
STA EQUTBL 4 (LINK) ADDRESS = T1 FT035190
i} LXA _ Tl,l . _FT035200 o
PXD ' 4 FT035210
STD EQUTBL,1  (T1) DECREMENT = LINK F1035220 L
SXA 13,1 13 = T1 FT035230
stTg Tl T1 = (LINK) ADDRESS _ _FT035240 B
REM FT035250
CLS DEL DEL = - DEL FT035260_
STO DEL FT035270
TRA 1EQU38 S . FT035280 -
REM FT035290
i2QU36 NIT 11 HAS ONE STACK BEEN COMPLETED YET. FT035300
TRA 1EQU39 YES. FT035310
REM . FT035320 -
PXA )1 GET NON-ZERO LINK ADDRESS FT035330
_ CLAS. Tl COMPARE WITH T1 F1035340
TRA 1EQU37 FT035350
B PLE UNREACHABLE POINT FT035360 S )
REM FT035370
10QU39 PAX 4 RESET POINTER TO NEXT STACK ~ FTO35380
@I 1EQU38+2,451 FT035390
REM - e . . _FT035400_
REM FT035410
~#+_ FIRST LINKAGE WITH EARLIER STACKS. FT035420 _
REM FT035430
1:GU29 STL  LINKER  TURN ON LINKER FLAG F1035440 - .
CAL EQUTBL, 4 GET OLD ENTRY FT035450
ANA =Q77777000000  SAVE DECREMENT _FT035460
SUB P+l SUBTRACT NEW SUBSCRIPT FT035470
cHS . FT035480 ]
STO DEL SET NEW DEL FT035490
SLW DEL1 DELL = POSITIVE DEL ~ FT035500
™I *+2 SKIP IF DEL IS MINUS FT035510
sTZ DEL1 SET DEL1 = ZERO FT035520 e
SXA P43,4 SAVE ENTRY POINTER FT035530
REM S FT035540 —
1CQU4l CLA EQUTBL ,4 SCAN UPWARD TO TOP OF THIS STACK FT035550
™I 1EQU42 IS IT LINK WORD. ___FT035560
REM FT035570
CLA DEL ~No. FT035580
™I 43 NO ACTION IF DEL IS MINUS FT035590
'ADD EQUTBL 4 MODIFY SUBSCRIPT FT035600
STO EQUTBL,4 FT035610
TXI 1EQU4L 4,1 _ FT035620
REM FT035630
LzGU42 ANA =077777000000 LINK WORD FOUND. IS IT TOP OF STACK _ FT035640
TZE *+3 FT035650
CPDX 44 CONTINUE THE SCAN. TGP OF STACK NOT YET.  FT035660
TXI 1EQU4L ,4,-1 FT035670
REM __FT035680
SXA Y P HI = TOP OF STACK FT035690
LXA WPH3,4 SCAN DOWN FROM ENTRY. RELDAD POINTER FT035700
TXI #+1,4,1 FT035710
. REM o _FT035720
1 GU4> CLA EQUTBL,4 FT035730
TMI  1EQU44  LINK WORD FOUND. ) FT035740
REM FT035750
CLA DEL FT035760
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ADD  EQUTBL,4 ~ FT035780
STO EQUTBL,4 FT035790
TXI 1EQU43,401 o F1035800
REM FT035810
1:QU44 ANA =077777 LINK WORD FOUND. SAVE ADDRESS FIELD F1035820 )
TZE *+3 END OF STACK FOUND. F1035830
PAX vé CONTINUE THE SCAN DOWNWARD FT035840
TXI 1EQU43,4,1 FT035850
REM FT035860
ZET PRIDR END OF STACK FOUND. 1S PRIOR FLAG ON. FT035870
TRA 1EQU45 YES. FT035880 - )
REM FT035890
15QU32 SXA LO.4 NO. LO = BOTTOM OF STACK FT035900 B
TRA 1EQUVI+1 RETURN FT035910
__REM F1035920
1GU45 CLA ToP PRIOR ON. (BOT OF STACK) ADDRESS FT035930
STA EQUTBL ,4 FT035940
PXD v FT035950
LXA TOP, 4 {TOP) DECREMENT = BOTTOM OF STACK FT035960
STD EQUTBL 4 FT035970
REM FT035980 B
CLA DEL FT035990
12QU46 TPL  1EQUVI+l  RETURN IF NO BUMPING OF NEW STACK IS NEEDEDFT036000 )
REM FT036010
- TXIL #+1y4y1 STEP DOWN 'PRIOR' STACK FT036020
15QU4% CLA EQUTBL , 4 FT036030
CTMI 1EQUV1+1 BOTTOM OF STACK. RETURN . FT036040
ADD DEL1 ADD DEL1 TO SUBSCRIPT FT036050
ST0 EQUTBL,4 B F1036060
TXI 1EQU48, 4,1 FT036070
REM B FT036080
REM FT036090
= SECOND LINK WITH THIS STACK. CHECK FOR CONSISTENCY. FT036100
iTQU31 LXA PHa4, 1 RESTORE EQUTBL POINTER FT036110
CLA DEL1 F1036120 B
ADD Pl ADD SUBSCRIPT FT036130
 ERA EQUTBL,1  FT036140 B
ANA =077777000000 KILL THE ADDRESS FIELD FT036150
TZE 1EQUVI+1  RETURN. FAIR WEATHER. _FT036160
REM - FT036170
CCAL GET BCD NAME OF GUILTY SYMBOL -- - - - F1036180
SLW FORM26+10 PUT NAME INTO THE ERROR MESSAGE FT036190
ERROR  26,1EQUVI+1 _ PUT OUT MESSAGE AND RETURN  FT036200




TTL PASS 1 PRUCESSOR - FREQUENCY FT036210 PAGE 106
* FREQUENCY sees .. FT036220 .
REM FT036230
* . ENTRY... 1FREQX ... . FT036240 —
* THIS STATEMENT IS IGNORED. FT036250
SPACE 3 _FT036260

1FREQX TRA " SKEND THIS STATEMENT IS JUST A NG-0OP. 7 Tfrosezro



TTL PASS 1 PROCESSOR - CONTINUE FT036280
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® CONTINUE FT1036290 e e

REM FT036300
= ENTRYe.. 1CONTX _FT036310 _ e
= THIS STATEMENT 1S TREATED AS A NO-OP. FT036320

SPACE 3 , FT036330 -
ICONTX AXC 8,2 RESET POINTER FT036340

SKIP 63 END OF STATEMENT EXPECTED FT036356

ERROR  3,SKEND FT036360

TRA_ SKEND FT036370
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ol 60 TO N FT036390 . . . . _
REM FT036400
* ENTRYe... 1G0OTOX _ FT036410 -
* THE LABEL N IS PLACED IN THE SYMBOL TABLE AFTER IT IS CHECKED FT036420
* AGAINST THE CURRENT CARD LABEL. THE LABEL N IS NOT  FTD36430
* PERMITTED TO EQUAL THE CURRENT CARD LABEL. THE PATH-OF-FLOW FT036440
* FLAG 'BPATH' IS TURNED ON FOR THE LABEL N. THE GENERATION FT036450 -
* OF THE CODE *TRA N' IS DELAYED UNTIL THE LABEL ON THE FT036460
* NEXT EXECUTABLE STATEMENT IS FOUND. 1F THIS LABEL IS  FT036470
* THE SAME AS N, NO CODE IS GENERATED. FT036480
SPACE 3 - _ FT036490 _ _ S
150T0X AXC 442 RESET POINTER FT036500
AXT LTRANS 4 SET ENTRY FOR LABEL ROUTINE FT036510 o
SXA TRAFLG, 4 FT036520
REM  FT036530 B
TSX SCNBCD, 4 GET LABEL N "FT036540
TPL ERROR1 NOT A LABEL FT036550
SLM .P SAVE BCD LABEL FT036560
SKIP 63 B END OF STATEMENT EXPECTED FT036570 o
ERROR  3,SKEND FT036580
_REM - FT036590 e
cLs P ET BLCD LABEL. SET 'REACHABLE LABEL' FLAG FT036600
. ISX §qusL,g,"””,,gu1 N IS SYMTAB. MINUS SIGN FT036610 a o
SLW 1TRAN2 SAVE POINTER TO N FT036620
LAS CARD COMPARE WITH CURRENT LABEL - FT036630 o
TRA ®+2 FT036640
ERROR 6%+l _INVALID TRANSFER ) FT036650 ) .
TRA SKEND FT036660
REM - ) FT036670
REM FT036680
REM FT036690 i
s ROUTINE TO TEST IF LAST TRANSFER INSTRUCTION IS NEEDED. FT036700
® POINTER HAS BEEN SAVED IN CELL 1TRAN2. FrTO036710
* ENTRY TO THIS ROUTINE WAS SET INTO TRAFLG BY PREVIOUS FT036720
» TRANSFER STATEMENT. EXIT FROM THIS ROUTINE IS TO 1,4. FT036730
* FT036740
17TRANS ZET NOCODE IS CODE STILL NECESSARY. FI036750
TRA 1:4 NO. RETURN FT036760
CAL 1TRANZ GET POINTER FT036770
LAS ~  CARD TEST AGAINST CURRENT LABEL FT036780
~ TRA ¥42 : FT036790 o
TRA 1,4 NO TRANSFER INSTRUCTION NEEDED. RETURN. FT036800
REM ) - FT036810
SXA 1TRAN3, 4 FT036820
CODED  TRA,R CODE I5... TRA N FTD36830
1TRAN3 AXT *e 4 FT036840
TRA 1,4 ) B _ . FT1036850 R
REM FT036860



TTL PASS 1 PROCESSOR-COMPUTED 60 T OFT036870 PAGE 109
x  COMPUTED GO TO (Nl, N2, ... NM), 1 FT036880
REM FT036890
* ENTRYeoo 1COMGOD - _ FT036900 )
N EACH LABEL NLs N2s-<<NM IS PUT IN THE SYMBOL TABLE AND THE FT036910
= PATH-OF-FLOW FLAG BPATH IS TURNED ON. NONE OF THE LABELS MAY  FT036920
R EQUAL THE CURRENT CARD LABEL. THE VARIABLE 1 MUST BE FT036930
# FIXED POINT. IF I IS NOT A PARAMETER, THE CODE 'LDC I,4' FT036940 B
s IS GENERATED. 1IF I IS A SUBPROGRAM PARAMETER {I.E. BARGT FT036950
2 IS ON), THE PROCESSOR TRANSFERS TO THE PROLOG ROUTINE. ~_FTD36960_
= ON RETURN, THE CODE 'LDC #=,4' IS GENERATED. FT036970
= NEXT AN INSTRUCTION 'TRA #,4' IS PUT OUT. THIS IS FOLLOWED FT036980
* BY A LIST OF TRANSFERS *TRA NI* IN THE SAME ORDER AS THEY FT036990
* APPEAR IN THE STATEMENT. FT037000 ) B
SPACE 3 FT037010
1COMGO AXC 542 RESET POINTER ~ FT037020 o
AXT 1TRANS+1,: 4 SET EXIT FOR SUBSEQUENT LABEL ROUTINE FT037030
SXA TRAFLG 4 FT037040 B
REM FT037050
AXC 124 SET "GO _TO*' COUNTER FT037060 -
1C0OMG1 SXA Pt SAVE COUNTER FT037070
TSX SCNBCD,4  GET NI FT037080
TMI 42 IS IT A LABEL. FT037090
ERROR __ 1,1COMG6 NO. ERROR o _F7037100 _
REM FT037110
TSX STOLBL,4  PUT NUI) IN SYMTAB. MINUS SIGN. FT037120 L
LAS CARD COMPARE WITH CURRENT LABEL FT037130
_TRA =42 FT037140
ERROR  69#+1 IMPROPER TRANSFER FTO037150
REM . __FT037160 _
LXA Pya RESTORE COUNTER FT037170
SLW_ COLUMN,4 SAVE N POINTER FT037180
REM FT037190
1L0MG6 CAL COLUMN, 2 TEST FOR COMMA _ FT037200
ERA =Hy FT037210
ARS 30 FT037220
TNL *+3 FT037230
U IXL . =4142,-1 F1037240 B
TTXI 1COMGl.4,-1  COMMA FOUND FT037250
REM e B . FT037260
SXD 1COMG2,4 SAVE NUMBER OF LABELS FT037270
~ CAL COLUMN,2 TEST FOR )}, CHARACTERS - - FT037280 o
ERA =H), FT037290
_ARS 24 e wﬁ FT037300
TNZ ERROL1 IMPROPER PUNCTUATION FT037310
U XXL. w¥1424-2 FT037320
REM FT037330
~ _TSX ~ SCNBCD,4 GEY [ _ _FT037340 _ -
TMI ERRORS NOT A VARIABLE FT037350
. SLW FORM69  SAVE BCD NAME = ~_FT037360
REM FT037370
- LAS =HI00000 TEST FOR FIXED POINT - __F1037380
TRA 241 T FT037390
~ _ _LAS  =HO00000 o o e FT037400
TRA »¥1 FT037410
ERROR  12,SKEND . -~ __FT037420
REM FT037430
. 1sX SYMSTO,4  PUT I IN SYMTAB. e FT037440
SLW P+l SAVE POINTER FT037450
. _REM _ o ___FT037460



LFT BEXTE+BINTF FT037470
ERROR  69,SKEND _ MAY NOT BE SUBPROGRAM NAMES _ FT037480
REM FT037490
SKIP 63 _ END_OF STATEMENT EXPECTED FT037500
ERROR 3, SKEND < FT037510
- NOCODE ) TEST CODE FLAG FT037520
REM FT037530
__LNT BARGT "TEST FOR SUBROUTINE ARGUMENT .. FT1037540
TRA 1COMGS REGULAR VARIABLE FT037550
_ _REM _FT037560
CAL P+l SUBROUTINE ARGUMENT. GET I POINTER. FT037570
TSX PROLOG» 4 FIX UP PROLOGUE B  FT037580_
CODEC  LDC4,N CODE IS... LDC =#,4 FT037590
__TRA 1COMG4 o FT037600
REM FT037610
LCUMG5 CODECO  LDC4y.P+l,V  PROCEED. CODE IS... LOC I,4 FT037620
REM FT037630
LCOMG4 CODECO  TRAO4,PCOUNT,P+XRFLAG CODE ISe.. TRA #,4 FT037640
REM FT037650
AXC 142 _ PUT DUT TRANSFER LIST FT037660
1COMG3 CODECO  TRA{COLUMN,2)R PICK UP LABEL POINTER FT037670
1COMGZ TXL  SKEND,;2,#=  BRANCH WHEN FINISHED __FT037680 =
TXI 1COMG3,2,~1  BUMP POINTER AND RETURN FT037690
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* ASSIGN LABEL TO NAME FTO37710 o
REM FT037720
* ENTRY... LASSNX ~ FT037730 S
B THE ASSIGN VARIABLE MUST BE FIXED POINT, AND MAY NOT APPEAR IN  FTO37740
# A DIMENSION STATEMENT. 1F THE SYMBOL 'NAME® HAS FT0371750 )
* NOT ALREADY APPEARED IN AN ASSIGN OR ASSIGNED 60O TO STATEMENT FT037760
* (I.E. BASSN AND BGOTO ARE BOTH OFF), A THREE WORD ENTRY IN FT037770 B -
* “THE ASSIGN TABLE IS MADE. THESE WORDS SHARE STORAGE IN THE FTD37780
2 "POOLY AREA WITH A POSSIBLE THREE-WORD COMMON TABLE ENTRY. FT037790
* WORD ONE CONTAINS THE EQUIV TABLE POINTER (OR THE EQUTBL POINTER FT037800
= IF BEQUV IS ON). THE DECREMENT OF THIS WORD IS AVAILABLE TO HOLDFTO37810 =
= POSSIBLE COMMON INFORMATION. WORD TWO HAS THE FT037820
% VARIABLE'S EQUIV TABLE POINTER IN THE ADDRESS FIELD. FT037830 -
* WORD THREE HAS THE LABEL'S EQUIV TABLE POINTER IN THE ADDRESS.  FT037840
* THE ADDRESS OF THE EQUIV ENTRY FOR THE VARIABLE CONTAINS _FT037850
= THE ASSIGN TABLE ENTRY POINTER. "FT037860
» THE DECREMENT FIELD OF THE SECOND WORD OF THE PREVIOUS ASSIGN = FT037870 o
® TABLE (IF ANY) IS SET TO THE POINTER TO THE SECOND WORD OF FT037880
= THIS CURRENT ASSIGN TABLE. ALSO THE CELL ASNLCF, WHICH FT037890 L B
# HOLDS THE BEGINNING OF THE LAST-BUILT STACK, IS SET TO THIS FT037900
2 SAME VALUE. FT037910
REM FT037920
%+ IF BASSN OR BGOTO IS ON, THE ASSIGN TABLE IS SEARCHED TO ~  FT037930 ) ) B
» SEE IF THE LABEL ALREADY APPEARS IN THIS STACK. IF IT DOES, FT037940
% AND IF THE ENTRY HAS A MINUS SIGN, BPATH 1S TURNED ON, SINCE _FT037950 -
* THE LABEL HAS APPEARED IN BOTH ASSIGN AND GO TO STATEMENTS. FT037960
z _ IF THE LABEL DOES NOT APPEAR IN THE STACK, THEN THE LABEL FT037970
% "POINTER IS ADDED TO THE STACK WITH A PLUS SIGN, AND THE FT037980
* _ LOCATION OF THE NEW ENTRY IS PLACED IN THE DECREMENT OF THE FT037990 -
% PREVIOUS ENTRY. FT038000
* IN ALL CASES, THE FLAG BASSN IS TURNED ON IN THE EQUIV TABLE FT038010
% ENTRY FOR THE VARIABLE *NAME?®, "FT038020
N REM . , ) FT038030
% THE CODE YAXT LABEL,4' IS PUT OUT. IF NAME IS NOT A PARAMETER, FT038040
= $SXA NAME,4' IS GENERATED. IF NAME IS A PARAMETER, THE FT038050
¥ PROLOG ROUTINE IS ENTERED. ON RETURN, THE CODE 'SXA =#,4" FT038060
# 1S PUT OUT. FT038070 -
SPACE 3 FT038080
158SSNX AXC 692 RESET POINTER S FT038090
STz .P¥1 INITIALIZE CELL FT038100
__R_.EZMZ el T LT FTQ38 1 10
TSX SCNBCD,4 GET LABEL FT038120
. CTPL  ERROR1  NOT A LABEL ~ ___FTO38130 = B
REM FT038140
sSSP DON'T TURN ON BPATH. __ _FT038150
TSX STOLBL 4 PUT IN SYMTASB 'FT038160
 SLw .P ~ SAVE POINTER TO EQUIY FT038170
REM FT038180
CAL COLUMN, 2 ~ CHECK FOR 'TO° B - FT038190
ERA =HTO FT038200
, . ARS 24 _ _F1038210
TTTTTTTTTYNZ ERROR7T INVALID FORM OF STATEMENT FT038220
REM L o o e __FT038230
TXI #+1429-2 BUMP POINTER FT038240
~ TSX  SCNBCDs4  GET VARIABLE - _ FTro38250
TMI ERRORS NOT A VARIABLE FT038260
REM , , - FT1038270 )
B " LAS =HI00000 CHECK FOR FIXED POINT o FT038280
TRA =+1] N FT038290




LAS =HN({( (! FT038300 PAGE 112
TRA #+] _ o FT1038310
ERROR 124 5KEND NOT FIXED POINT FT038320
REM F1038330 i
TSX SYMSTO,4 PUT NAME IN SYMBOL TABLE FT038340
o SLW oP¥+2 SAVE EQUIV POINTER FT038350
CALOVF CAL EQUIV-OVERFL ADDRESS POINTS TO PSEUDO-EQUIV WORD FT038360
STXOVF ST2  EQUIV-OVERFL FT038370 .
REM FT038380
REM 7 PSEUDD-EQUIV WORD TO GET COMMON RELODCATION FTO38390 i
OVERFL VFD 018/MREAL+BCOMN,3/,015/00000 FT038400
PAX 14 GET _EQUIV POINTER _F103841¢C
REM FT038420
LFT BARRY+BEXTF+BINTF F1038430 —
TRA 1ASS515 ILLEGAL FLAG FT038440
REM . - FT038450
1AS513 SKIP 63 END OF STATEMENT EXPECTED FT038460
ERROR 3, SKEND FT038470
REM FT038480
LXA P+2,44 RESTORE XR4 FT038490 L
PIA FT038500
LFT BASSN FT038510
TRA 1ASSN1 NO. FT038520
_ REM __FT038530
SIL BASSN+BLHSX YES. TURN ON ASSIGN AND DEFINITION FLAGS FT038540
- ~ AXT ~1ASS10+1,1 SET TRANSFER ADDRESS _FT038550
SXA 1AS5S510,1 FT038560
. REM | R FT038570
® PRODUCE INITIAL ENTRIES FOR A NEW ASSIGN STACK FT038580
_1AS511 STI EQUIV,4 RESTORE EQUIV WORD FT038590
LFT BCOMN IS SYMBOL IN COMMON. FT038600
. TRA ' 1ASSN9 YES. TRANSFER I FT038610
REM FT038620
LXA NXTLOC,1 GET NEXT AVAILABLE LOCATION IN POOL FT038630
PXA v4 GET EQUIV TABLE POINTER FT038640
LFT BEQUYV 1S SYMBOL IN EQUIVALENCE STACK. FT038650
PIA YES. GET EQUTBL POINTER FT038660
STA POOL,1 SET ASSIGN STACK ADDRESS _FT038670
REM FT038680
PXA vl o GET POCL POINTER _FT038B690
STA EQUIV.4 SET EQUIV WORD ADDRESS FT038700
. TXE - ableled . BUMP NXTLOC - FT038710
SXA NXTLOC,1 FT038720
____REM I FT038730
LASSN9Y ALS 18 MOVE ASSIGN TABLE POINTER TO DECREMENT FT038740
ADD =1817 BUMP _FT038750
NZT ASNFLG IS THIS THE FIRST ASSIGN ENTRY. FT038760
_TRA  1ASS12 YES. _ FT038770
REM FT238780
LXD ASNLCF,1 GET POINTER TO BEGINNING OF PREVIOUS STACK FT038790
STD POOL,1 SET LINKER TO CURRENT STACK IN FURMER STACKFT038800
145514 STD ASNLCF BEGINNING OF LAST-BUILT STACK FT038820
PDX 1 GET START OF THIS STACK FT038830
PXA 14 GET EQUIV TABLE POINTER FT038840
~SLW _ POOL,1 SET IN ASSIGN TABLE ~ FT038850
1ASS1¢G TRA LA EXIT POINT FOR ASSIGNED 6O TO ALSO FT038860
. REM _________FT038870
CAL TASSNX SET THE ASSIGN STATEMENT FLAG IN THE STACK FT038880
ORS  POOL,1 _FT038890
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CAL .P GET LABEL POINTER FTD38900
SLW POOL-1,1 PUT IN NEXT WORD IN ASSIGN ENTRY FT038910
TRA LASSNG FT038920
___REM_ F1038930
145512 STD ASNFLG FIRST ASSIGN TABLE ENTRY. SET FLAG CELL  FT038940
TRA 1ASS14 FT038950
REM | FT038960
1ASSN1 SIL BASSN+BLHSX  ASSIGN STACK ALREADY PRESENT. TURN ON FLAGFT038970 -
STI EQUIV, 4 RESTORE EQUIV WORD FT038980
PAX )1 FT038990
TX1 *+1,1,2 FT039000
CAL TASSNX PUT FLAG IN THE STACK FT039010 o )
ORS POOL+1,1 F1039020
REM FT039030 -
1ASSN3 CAL POOL,1 GET ELEMENT IN STACK FT039040
STD P4l SAVE LINKER 'FT039050
ERA .p IS LABEL ALREADY IN STACK. FT039060
ANA =077777 SAVE ADDRESS FT039070
TZE 1ASSN4 YES. LEAVE LOOP FT039080
REM FT039090
NZT PHL NO. 15 THIS END OF STACK. FT039100
TRA »43 YES. FT039110 )
REM FT039120
LXD Ptl,1 o NO. . F1039130
TRA 1ASSN3 GET NEXT LABEL IN STACK FT039140
_REM R FT039150
CAL NXTLOC END OF STACK FT039160
ALS 18 _ SET LINKER TO THIS LABEL  FT039170
STD POOL,1 FT039180
1ASSNZ LXA NXTLOC, 1 SET POINTER FT039200
CAL .P GET LABEL POINTER FT039210
SLW POOL, 1 PUT IN ASSIGN STACK F1039220
REM F1039230
TXI *+¥1,1,1 BUMP NXTLOC FT039240
SXA NXTLOC,1 FT039250
REM FT039260
1ASSN6 STI .P+3 SAVE INDICATORS F1039270 B
CODECO AXT4,.PsR, XRFLAG CODE 1S... AXT LABEL,4 FT039280
CODEC  PXA4,N CODE ISees PXA 0,4 FT039290
CAL NTY) GET EQUIV POINTER FT039300
REM- e F1039310
LD1 P43 RESTORE INDICATORS FT039320
LFT BARGT IS IT A PARAMETER. FT039330
TRA LASSN5 YES. F1039340
REM FT039350
CODEG  SLWsV CODE 1S... SLW NAME,4 FT039360
TRA  SKEND  FT039370 )
REM F1039380
_ iASSN5 TSX_ PROLOG.4 'SUBROUTINE ARGUMENT FT039390
CODEC  SLW,N CODE 1S... SLW *%,4 FT039400
_YRA  SKEND FT039410
REM ™~ FT039420
1ASSN4 CLA  pPOOL,1 FT1039430
TPL 1ASSN6 IS SIGN PLUS. FT039440
REM o _ FT1039450
PAX '4 GET EQUIV POINTER FT039460
CCAL  BPATHW o FT039470
ORS EQUIV,4 TURN ON BPATH FLAG IN EQUIV WORD FT039480
TRA  1ASSN6 | FT039490



REM FT039500 PAGE 114
1ASS15 CAL _ SYMTAB,4 ILLEGAL FLAG. GET BCD NAME OF SYMBOL FT039510 o
SLW FORM28+2 PUT NAME INTO ERROR MESSAGE FT039520
_ SLW FORM6Y9 . . FT039530 = ;
LFT BARRY FT039540
ERROR  28,%+1 MAY NOT BE ARGUMENT ~ _FT039550
LFT BEXTF+BINTF FT039560
~ ERROR  69,%+1 _ MAY NOT BE SUBPROGRAM NAME .. FT1039570 -
TRA 1ASS513 FT039580
- REM S - , . FTO039590 . .
BEPATHW VFD 018/BPATH FT039600



TTL PASS PROCESSOR-ASSIGNED GO T OFT039610 PAGE 115
= GO TO NAME, {Nl, N2se.ae3 NM) o FT1039620
REM FT039630
* ENTRY... 1AGOTO FT039640 -
= THE ASSIGN STACK IS BUILT AS DESCRIBED IN THE ASSIGN STATEMENT. FT039650
2 IF A LABEL IN THE *GD TO' LIST IS ALREADY IN THE STACK WITH A  FT039660 .
* PLUS SIGN, BPATH IS TURNED ON, SINCE IT HAS NOW APPEARED IN FTD39670
® BOTH ASSIGN AND GO TO STATEMENTS. THE SIGN IS MADE MINUS. FT039680 -
= NEW LABELS IN THE STACK ARE GIVEN MINUS SIGNS. FT039620
* NONE OF THE LABELS IN THE GO TO LIST ARE ALLOWED TO EQUAL FT039700 i
2 THE CURRENT CARD LABEL. FT039710
REM , FT039720 o
* THE FLAG BGDTO IS TURNED ON IN THE EQUIV TABLE ENTRY FT039730
* FOR THE VARIABLE. FT039740 o
SPACE 3 FT039750
LAGOTO AXC 4,2 _ RESET POINTER FT039760 B
STZ P+l INITIALIZE TEMPORARY CELL FT039770
STZ P4 INITIALIZE ERRCR CELL FT039780 - -
REM FT039790
AXT 1TRANS+1,4 SET NO-0OP EXIT FROM NEXT CARD PROCESSOR FTO039800 B
SXA TRAFLG+4 FTD39810
REM FT039820
TSX SCNBCDy 4 GET VARIABLE NAME FT039830
T™I ERRORS NOT A VARIABLE _FTO39840
REM FT039850
LAS =HID0000 CHECK FDR FIXED POINT FT039860 -
TRA *+] FT039870
_ LAS =HNLLLL R , _FT1039880
STL P4 NOT FIXED POINT. SET ERROR CELL ON. FT039890
~ ERROR 12,SKEND B B FT039900 -
REM FT039910
TSX SYMSTO,4  PUT NAME IN SYMBOL TABLE - FT039920
PAX 4 GET EQUIV TABLE POINTER FT039930
SLu P2 SAVE EQUIV POINTER FTD39940
LFT BARRY+BEXTF+BINTF FT039950
TRA 1AGO14 ILLEGAL FLAG FT039960 ) )
REM FT039970
i1AGDLL PIA £7039980 i e
LFT BASSN IS THE ASSIGN FLAG OFF. FT039990
TRA 1AGOT3 ~ NO. ASSIGN STACK IS ALREADY PRESENT FT040000
REM o ' FT040010
SIL. BASSN. . _OFF. BUILD NEW ASSIGN STACK - FT040020
AXT #+3,1 SET EXIT POINT FROM SECTION OF CODE ET040030
SXA  1ASS10,1 IN ASSIGN STATEMENT PROCESSOR.  FT040040 .
TRA 1ASS11 GO TO THIS SECTION OF CODE FT040050
REM o - FT040060
TXI #+1,1,1 RETURN FROM OTHER CODE AT THIS POINT FT040070
CAL  =077777  SET LABEL ENTRY TO WIERD END-OF-STACK FT040080
SLW T POOL,1 CONDITION FT040090
- STZ .P+3 ZERD ONLY FOR FIRST LABEL IN A STACK.  FT040100
REM FT040110
1AGD12 CAL  T6OTOX _ PUT FLAG INTO THE STACK - ~ FT040120
DRS POOL+1,1 ' T FT040130
i CREM FT040140
CAL COLUMN,?2 CHECK FOR FT040150
. ERA =H, e . ___FT1040160 o
ARS 24 FT040170
TNZ ERROR7Y INVALID PUNCTUATION B FT040180
SXA  1AGO15,1 "SAVE START OF LABEL LIST FT040190C
TXI #+1,2,-2 __BuMP POINTER FT040200
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1460T4 TSX . SCNBCD, 4 GET LABEL FT040220
TPL ERROR1 NOT A LABEL FT040230
 ___ REM , F1040240 L
S5P DON®T TURN ON BPATH IN STOLBL. FT040250
TSX STOLBL,4 PUT IN SYMBOL TABLE FT040260 )
SLW .P SAVE LABEL POINTER FT040270
LAS  CARD IS IT SAME AS CURRENT CARD. _ FT040280 -
TRA %42 NO. FT040290
) ERROR  6y#+l YES. ERROR _ FT040300
REM FT040310
1AGDL5 AXT syl  RESET POINTER TO START OF LABEL LIST  _ FT040320 )
LXA Prk GET EQUIV PDINTER FT040330
O ZET P4 TEST ERROR CONDITION FT040340
TRA 1AGOT6 ERROR FLAG ON. SKIP TABLE BUILDING FT040350
REM o B - FT040360 -
REM FT040370
LAGOTE CLA  POOL,1 GET LABEL ENTRY IN STACK  FT040380
STD Pl SAVE LINKER FTD40390
 ERA .P COMPARE WITH CURRENT LABEL POINTER  FT040400 -
ANA =077777 SAVE ADDRESS PCINTER FT040410
TZE 1AGOT7 SAME. . FT040420 R
REM FT040430
NZT P+l _ NOT THE SAME. IS THIS END OF STACK. FT040440
TRA x43 YES. FT040450
REM e _ FT040460 _
LXD P11 NO. GET LINKER FT040470
REM FT040490
cLS .P GET LABEL POINTER. MINUS SIGN FT040500
NZT P43 IS THIS THE FIRST LABEL ENTRY IN THE STACK.FT040510
L TRA 1AGOT9 YES. o FT040520
REM FT040530
LXA NXTLOC 54  GET POINTER TO NEXT OPEN POSITION IN STACK FT040540
STO POOL,4 SET LABEL ENTRY INTO STACK FT040550
REM - FT040560
PXD v GET POINTER FT040570
STD POOL , 1 ~ SET LINKER INTO PRIOR LABEL ENTRY IN STACK FT040580 o
TXI #+14,1 BUMP NXTLOC FT040590
SXA _ NXTLOC,4  RESTORE NXTLOC FT040600
REM FT040610
1AGOTE SKIPL  CMCHAR CHECK FOR COMMA - | F1040620
TRA 1AGDT4 COMMA FOUND. RETURN FOR ANOTHER LABEL FT040630
CAL COLUMN, 2 NO COMMA. CHECK FOR ) AND EOS FT040650
~__ARS 24 FT040660
ERA =03477 FT040670
TNZ ERROR3 ~ BAD PUNCTUATION o FT040680 o
"REM FT040690
LET e P+4 TEST ERROR FLAG _FT040700
TRA SKEND FLAG ON. QUIT. FT040710
REM ) _ F1040720
CAL P GET EQUIV POINTER FT040730
LFT BARGT IS VARIABLE A PARAMETER. FT040740
TRA 1AG010 YES. FT040750
_REM B B ,  FT040760
CODEG  TRAI,V CODE ISe.. TRA® NAME FT040770
_ TRA_ SKEND . FT040780
“REM ] ET040790
LAGOLS TSX PROLOG,4 PREPARE PROLOG TABLE ENTRY FT040800 _
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1AG013 TRA SKEND EXIT ) FT040820
REM FT040830
REM FT040840

1AGDT7 CLS POOL, 1 LABEL FOUND IN STACK FT040850
TPL 1AGOT6 SKIP IF LABEL HAD MINUS SIGN FT040860
REM FT040870
SIL BPATH TURN ON BPATH IN EQUIV WORD FT040880 B )
STI EQUIV,4 RESTORE EQUIV WORD FT040890

146079 STG  POOL,1  SET SIGN OF LABEL ENTRY MINUS __ FT040900
STL P43 THESE 2 INST. USED FOR 1ST LABEL IN STACK FT040910

_ TRA _ 1AGDT6 CFT040920
REM FT040930

1AGOT3 STL .P+3 OLD ASSIGN STACK. TURN ON STACK FLAG  FT040940 -
PAX )1 PUT STACK POINTER IN INDEX FT040950
TXI 1AG012,1,2 BUMP STACK POSITION TO FIRST LABEL ENTRY  FT040960
REM FT040970

1AGO14 CAL SYMTAB,4 ILLEGAL FLAG. GET BCD NAME OF SYMBOL FT040980 -
SLW FORM28+2 PUT NAME INTO ERROR MESSAGE FT040990
SLW FORM69 I FT041000
LFT BARRY FT041010
ERROR  28,%+1  MAY NOT BE ARRAY FT041020
LFT BEXTF+BINTF FT041030
ERROR  69,%+1 MAY NOT BE SUBPROGRAM NAME FT041040
TRA 1AGO11 FT041050
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s DO STATEMENT PROCESSOR i FT041070 )
REM FT041080
o ENTRYs.».  PDO I _FT041090 _
REM FT041100
® PRODUCES DO CODING AS FOLLOWS... FT041110 -
REM FT041120
#  FDR DO N I=M1,M2,M3 ~ WE GET FT1041130 -
* l. LXD M3,4 V FLAG FT041140
o 2 SXD  +244 S _FLAG . FT041150
s 3. LXD M2,4 V FLAG FT041160
* 4 SXD #44,.4 P FLAG FT041170 ) i
» 5e STz 1 V FLAG FT041180
il 6. LXD__Ml,4 V_FLAG __FT041190
* T TRA #+2 + FLAG FT041200
* Be o1 TXH o3,4,%% OR M2 S FLAG FT041210 .
2 9. SXD 1.4 V FLAG FT041220
x eee _FT041230_
= ces FT041240
= 10. LXD I,4 V FLAG FT041250
* 11, .2 TXI .ly4,%= DR M3 P FLAG FT041260
= 13. .3 BSS 0O FT041270 -
REM FT041280
= IF M3=CONSTANT OR IS OMITTED, OMIT 1 AND 2 AND CHANGE 11 TO FT041290 .
® TXI  +1,4:M3 FT041300
# IF M2=CONSTANT OMIT 3 AND 4 AND COMPILE 8 AS TXH .3,4,M2 FT041310 o
* IF M1=CONSTANT CHANGE 6 TO AXT Ml,4 FT041320
REM FT041330
* FORMAT OF THE DOSTACK IS eee FT041340
# o , o FT041350
* WORD 3 POINTER TO TERMINAL LABEL FT041360
# WORD 2 PZE POINTER FOR INDEX,T,POINTER FOR .2 PS. CELL OR CONSTFT041370
» WORD 1 PZE PCOUNT FOR .14oPOINTER FOR .3 SP. CELL FT041380
x FT1041390
* WHERE T=0 DENOTES M3=CONSTANT FT041400
= AND T=1 DENOTES M3 NOT = CONSTANT FT041410
SPACE 3 FT041420
PDO STL DOFLAG FLAG AS A DD SO THAT ON NEXT STATEMENT FT041430
REM CHECK CAN BE MADE THAT A NON-EXECUTABLE FT041440
_ _REM ... ... STATEMENT DOES NOT FOLLOE A DO. FT041450
LXA DOPNTR,1 FT041460
TX1 #+1,153 FT0