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ABSTRACT
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MaNLal FBR L8GS eN ThE SIGMA 7 AT THE UNIVERSITY 6F CALIFERNI,
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‘CONVENTIBNS

WHENEVER SUITABLE BUR COAVENTISNS WILL

Be MUCH LIxg TrBsg SFECr?IEB IN Thé‘LTs TECHNICAL MaNLAL (21,
 PARAMETERS ARE T8 B¢ PLACED IN FEGISTEFS, ‘REGISTERS Cay AND
12-18 ﬁAY BE CLEBSERED BY ANY REUTINEs REGSTERS Sweli ARE
FRESUMED SavgD IF USgC.  1/8 pBINTERS WLL g rLACEC IN NBN,
VBLATILE.REGISTERS, RBLTINES hILLVBAL BY RrGISTER 11s REGISTER
11 MAY BE CALLED LINK AND REGISTER 12 MAY Br CALLED STAT SINCE
THE b‘ER StatUS ttxgcurzxc, =;Rv1\G, ECITING) WILL B KEPT IN
THAT REGIST TERY |

~ FLBWCHARTS == A CaALL T8 ANSTPER PRECEOURE 1S
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LBGY SYSTEM INITIALIZATISN

L

ALL THIS CBgs 1S CALL Thg THREE INITIALIZING ROUTINES
AND TFEN THE PARSzR, IF ANYTHING HBRRIBLE HAPPENS, SYSTEM
IATERFACE WILL TRANSFER 78 !nESET' T8 KILL THEp STACKS AND
RESTART Trg PaARgeR,

THESE RBUTINES cAN DESTREy ALL REGISTERS, TKIS

CEgshtT HATTER, HKEWEVER, EECAUSE THE RESET W3ULD CLBREpR
EVERYTHING ANYWAY,

LBGe: CALL SYSINIT :IhzTIALIZr SY&TLH

CaLL STERINIT IN17lallZE STEBRAGE
ReSeT: CALL STAKINIT - ACLEAR QTACKQ
PAKSER? LN I Y .
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THE PARSER

INTERNAL SPECIFICATIONS FBR THE PARSgR,

.’-------'----..-"--.--'-"--------9"-’P

The PARSER RUNS IN w8 CISTINCT M8DpS: gDIT (CEFINE)
¥ECE ANCVSERVICE MECe, DgTallEC PRBSE PRSCECULRES ARE GIVEN
FBR gACH 8F THESE MBDES BELSK, | |

1. 'ECIT MgDEs

IN THE EDIT M8DE, THE PRIMARY PURFBSE BF THE EARSER
. 18 78 STE8kg yHp INPLT LINg IN STRING STORAGE AhE‘CREATE AN
ENTRY (LIMK) FER THIS STRING IN THE FRSCECURES SPT BLEBCK,
THIS‘FART aF THE MBCULE REveLVES ARSLNC Thg LINE NUMBgR}
CIF 1T IS BeT PFESENT, THE PARSER GBES T8 'sgRvICE! MBCE,
IF 17 IS FRESENT, 178 VALIDITY IS CHpCREC: }F VALID, THE
APPROFRIATE CHARACTER TRANSFERS ARE MADE AND THE SPT LFDATED,

B e e e

e et e s A e e At e e e S A - e, P A A .. A A A 3 0.
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START} RgOQUEST AN INPUT LINE FREM The INTERFACE M8CULg

1+ BUILD UP THE FIRST ELEMENT (AN ELEMENT 1S A NUMEER
LITERAL, NAME, CBMMENT, NBISE WeRC, CIMMAND, PRECEGLRE
NAME, SYSTEM FUNCTISN, 6R PAREhTEEer). IF ALL ThHE
CHARACTERS ARg CIGITS, ASSUMg ThHE ELEMENT 1S A LINg
NUMBER, IF NET, RESET 18 BEGINNING SF INPUT LINE

AN GB TB"SERVICE' MBLE

2+ CHECK 1EDIT MBDgt FLAG-A IF NBT IN eDIT MBLE
- BLYPUT 'veUIRE NBT ECITING ANYTHING: ERRBR
MESSAGE AND RETURN 18 TSTART),

3« CBNVERT LINE NUMBER T8 BINARYs 1IF THE LIAE
NUMBER EGLALS 04 BUTPUT 'LINg NUMEER CAN'T BE g
ERREGR MESSAGE AND RpTURN T8 1STARTY, |

':14’ IF THE NUMBER IS GREATER TEAh 9999, BLTPYT

1LINE NUMBER 788 BIG! ERROR MESSAGE AND RETURA
IO 18TART,

i -




5+ LBCATE SPT ELBCK 8% CURRENTLY-ERITED PRECEDURE, .
ATTEMPT 18 FIND AN oNTRY IN THIS SPy ELBCK WITH Thp
SAMe LINg NUMBER AS THE BMNg glsr ACCLMULATEC. IF
FEUND, SET THIS LINg NUMBER 18 .y, THE STORACGE
ALLBCATER WILL £RASz THIS EMTRY AT LINE SERT TIMg
{INVEKED BY iEND! AND YLIST'ye

6v ALLBCATE STRING STORAGE FOR THz CURRENT LINE

USING 1ALLECSTRIs TRIS WILL PRECLCy A FBINTER T8
STRING STERAGE IN WRICH THE REMAINCER OF THE INFUT
LINE WILL BE STERED, IT ALSE ADCS AN ENTRY 16 THE

$FT BLeCk FBINTED T8 BY !SPTFTR?.(THE CURRENTLY=
gL17el spy ELBCK), MBVE THE REMAINDER EF THE

INPUT LINE 18 THE ALLECATED STRING §76RAGE, AND

FUT THE ACCUMULATED LINE NUMBER (IN BINARY) IN THE

76P HAL¢;5RD 8F THEp SPT ENTRY APFpADED Tﬁ THE CURReNT
SFT BLECK, RETURN 76 'START!, |
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Il SERVICE M8lE, .

PHwereersr e P aragt ey

[N

SERVICE MEDE IS GENERALLY CENCERNED hITk BREAKING
UP THE INFUT LINg INTE ITS gLEMENTS AND PASSING THE RESULTING
INFBRFATION 78 THp gXgCLTER IN THE FBKM 8F , FARSED LIST,.

A PBINTER T8 THE BEGIANING BF ThIS LIST IS ALSH PASSED,

‘SERVICE M8CE 1S ALSE RESFENS1ELg FaRrg

4+ DETECTING WHEN A COMMAND IS ENCSUNTERED

(CBMMANDS AREvaar, tED1TY, !TITLE}, tLIST', tSTEREY,

'LBAD', AND 'ERASEt). BECAUSE 6F THE FGRMAT 6F THE

INEUT T8 THESE CEGMMANDS, THe ihPUTS VUST-EE pgscgsggg
~IN A SPECIAL WAYe

2v IWEEBING BUTI N8l8Z WBRDS AND PARENTHESES AND
PAKING A CHpCK FBR BALANCED FARENTHESIS, N8 ATTEMPT
1S MADg 18 ANALYZE FARENTHESIS BR NBISE WBRD CBNTEXT,

KOWEVER .

31 CLESING BFF THE PARSING LIST BY MEANS BF A SPECIAL
PARKER WHEN £BL 1S ENCOUNTERED ANC TLRNING COATRoL
BVER T6 THE EXECUTER WITH A FBINTER T8 THE PARSED
LieT,
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TFESE FUNCTIBNS ARE CESCRIBEL BY MEANS 8F A PROSE

PRBCECURE RELGW.

cr INITIALIZE 78F 8F PARSING LIST, ZgR8 PAREN CBUNT,

g+ READ CHARACTERS FROM THE INPUT BUFFER UNTIL A
NENWBLANK 1§ ENCBUNTEREC

29 IF THE NBN-ELANK CHARACTER IS AN ESL G8 TE 124

31 IF THE NBNeBLANK CHARACTER IS A GUSTE 6R SLASH,

MATCHING QUETE BR SLASH; BR AN 1] IS»ENC6UNTERED:V
If AN geL Is gNCOUNTERED, GENERATE JMATCHING /£

6R 'MATCHING "' ! ERRBR MESSAGE AND ReTURN 18 |
ISTARTts IN ACCUMULATIEN, JGNEBRE SFACES AFTER

THE FIRST GLBTE OR SLASk AND BEFBRE ThE FINAL

GVBTE &R sLask ANC all gXCePt THE FIRST w»gh SEVERAL
BCCUR IN SUCCESSISN, IF THE DELIMITERS WERE SLASKES,

-




TRE ELEMENT IS A NAMEs  LBEK FER Tue NAME IN TRE
SYMgEL Taslees IF FaUNL, 'SPTPTRY WillL FBINT T8
ThE SYMBaLis SPTs  IF IT IS NET FEUND, CREATE

AN SPT BLBCK FBR 17 AND LINK WP TPE FIRST ENTRY BF THp
SFT BLGCK TE THE EMPTY THING, IF THE DELIMITERS
WERE GUBTZS, ALLBCATE AN SPT ELBCK FB8R THg STRING
KWITH THE NUMBER 8F cNTRIES EGLAL T8 THE NUMBER 8F
Lﬁee vsRDs ACCUMULATED IN THE L1TerRal (wBROS ARz
SEFARATED BY sPACES), FBR gACk W6RD, ALLBCATE
STRING SfaRAGg 8F S1Z2e gGUAL T8 Thp NUMBER BF
CHARACTERS IN THE PARTICULAR WBRDJ CBPY gpACH
CHARACTER BF THE hBRb T8 THe STRIAG STGRAG: AND
CREATE AN EhTRY IN 1hE CLRREAT sPT BLaCK FaR THAT
hano.

PLACE A WBRD BN THE PARSING LIST IN THE FELLBWING
FBRMAT!

BYTE 1 = TYFE (LITERAL BR NAME)
BYTE 2 = N8BT USED

BYTES 3 & 4 = A PBINTER T8 ThE SPT BLBCK
- JusT CREATED 8% LBCATEC.

_ TREN, RETLRN 78 1,




NOTE = THE REASEN THRAT WE HAVE pIFFERENT TYPE
DrSIGNATIENS FBR LITpRALS AND NAMpS 1S
- THAT LITERAL STERAGE AMD Spy BLBCKS ARs

RELEASED AFTER USEJ NAME STRRAGE IS NBT,

4 IF THE NEN-ELANK CHARACTER 15 A SEMICSLEN
IGhSRE ALL CHARACIERS URTIL.ANBTHER sgMicelsN BR
AN g8l is ESCBUNTEREC. 'IF,AABTHgﬁlsEﬁICGLBN 1S
CENCEUNTERED, RETURN TE 14 IF AN EBL 1S ENCOUNTERED
,FIRST:‘FETURN T8 24 .

5e¢ IF THE MNON-ELANK CHARACTER 1S A PARENTHESIS,
- INCREMEMNY ThE PARENTHESIS CBLNT, 1F A LEFT PARENTHgSIS,

INCREMgNY PAREN CBUNTS IF A RIGHT PARENTHES1S, DECREMENT

PAREN CBUNT, ANC CHpCk, IF LhDgRFLeh‘ BUTPUT ERRER
MESSAGE AND RETURN T8 START, BTHERWISE RETURN T8 1,

‘6v BUILD UP THE ELEMENT UNTIL A SPACE, PARENTHESIS,
@YBTE, SLASK, SEMICBLON 6R g8l 1S ENCELNTERED,

ACCUMULATE CHARACTER C8ULNT Ag WelL,

Py S A5 AP, g

w—_an, by AL
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7* DETERMINE IF THE AGCUMULATED ELFEMENT IS A NUMBER.
ThiIS 1S DENE BY CHECKING EACK CHMARACTERs AND IF ALL

ARE NUMERIC, ANC THg FIRST IS EITheR NUMERIC BR + BR s
THe ELEMENT 1S A NUMBER, IF €8, TREAT THE ELEMENT

AS A LITgRAL. THAT IS, ALLBCAfE AN SPT BLBCK FER
ykg NUMBER LITERAL., ALLBCATE STRING STBRAGE EF

SI2g EGLUAL 78 THE NLMEBER 8F ChARACTERS IN THE NUMBER

- LITERALI CEPY EACK CRARACTER 6F Thg NUMBER LITERAL

18 THE STRING STBRAGE ANC CREATE AN EhTHY IN TFE
CLRRENT sFT BLBCK FgRk THE LITERAL.

- 'PLACE A WBRD 8N TKE PARSING LIST IN THE FGLLBWING
CFORMAT

BYTE TYFE = LITERAL

1-
BYTE 2 = NBT USED '
BYTE 3 & 4 = A FOINTER T8 THE SPT JbQT .
CREATEDe -

" .RETURN T& 11

g+ LBBK FBR THE ELEMENT IN THE SYMBBL TABLEe IF
1T Is NBt1 THERE, GIVE XXX NggDs A hEANINGy ERRAR

MESSAGE AND RETURN T8 'START1q

es IF Thr ELEMENT IS IN THE SYMBBL TABLE, AND 1S &
NO1SE WORD, RETLRN T8 1,




10, IF THE ELEFENT IS 2 PROZEDURT NAME SR AN e7
BFERATION, CREATE AN ITEM BN Trp FARSING LIST &F
THEr FORM;,
CBYTE 1 = TYPE (FUNCTIEN 6R LSER PRACEDURE )
BYTE 2 = NUMBER BF [NFUTS REGUIREC
BYTE 3 & 4 = PBINTER T8 FRACEGLRE SPT 6R
FUNCTIBN HANDLER ADCRESS,
NOTE = BYTES 1 AND 2z ARE FBRMED CIRECTLY FREM THE
(FIRST Th8 BYTES 8F ThE SYMBAL TABLE EATRY
FER THE PRSCEDURE B8R FUNCT1eN, BYTES 3
AND 4 ARE RETURNED BY 1FINDTRG! IN THE
. 1SPTRTRY FIELD (IF ThE THING FSLNC IS A
| .FbNCTjﬁh, 'SFTFTR! CaNTAINS TRE AECRESS 8F
'THE FUNCTISN HANCLER)s

RETURN Te 1

13, IF WE GET hERE, WE ARE ASSURED THAT THE ELEMENT

1S A CBMMANDs THE CBMMANDS ARE: 'Tat, 'ERASE!,

thISTY, 1EDITY, 'STBRET, 'L8ACY, '7iTLE!,
CREATE A PARSING LIST ITEM 8F THE FaRng

BYTE 1 = TYPE = SYSTE)Y PRBCEDURE
BYTE 2 = NLMBER BF INFUTS = 4
BYTE 3 & 4 = FEINTER T8 CeMMAND HANDLER
oo {SUPPLIED BY 1SPTFTR! AS IN 1C)o

NOW, PREBCESS THE REST BF THE LINE AS A LITERAL. FBR THE




| 28
LITERAL ACCLMULATED, PREPARE A PARSING LIsT ELEMENT
8F THE FerM:
BYTE 1 = TYPE = LITERAL
BYTE 2 = NBT USED

EYTE 3 & 4 « PEINTER T8 SpT BLBCK CREATEDR
FBR LITERALs

12+ CHECK PARENTHESIS CBUNT, IF NoNaZERS, 1SSUE
1PARENTRESTS CBNIT MATCht ERRBR AND RETULRN 18 1START:,

13, PLACE A TERMINATISN MARKER BN THE PARSING LIST,
 GIVg CentReL 18 Thg EXECLTER, WITH A POINTER T8 Tre
TOP 8F THE FRESKLYWCREATED PARSING L1ST,
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PARSER INTERNAL MBOULE SPECIFICATIONS 2

I, REGISTER ASSIGAMENTS,

NAVME
RC
Ry
R2
s
Ry
Rs
~ Re
-
SRY
sre.
SR3
SRy
f.LIhK'
D1
STAT
D2
D3
D4

NUMEE EXFLANATION
c CONTAINS CLRRENT TNPUT CHARACTER
1 INCEX T8 INPUT ELFFER |
2 TEMP BUFFER CHARACTZR CBUNT § INDEX
3 EXECUTE LIST INCEX '
4 SCRATCk GP BR INDEX REGISTER
5 i SCRATCK GP &R INDEX REGISTER
6 R6sR7 AND gR{ » USED FBR 1CEFYH
7 _ SbERSQTINE;vSCRATCH'hF;N NGT USED
8 FBR THIS PLRPBSE '
5 | ~ SUBRBUTINE ARGUMENT
R  SUBRBUTINE ARGUNMENT
11 “.j‘ ' SUERSBUTINE LINK RFGISTER
11 -
12 SYSTEM STATUS REGISTER
12 | _
13 ~ PARENTRESIS C&UNT
oy  SCRATCh GF REGISTER

15 | ' SCRATCH GF REGISTER




I

PFISCELLANERBYS NAVbb

——

111,

NAME VALUE
E6L x'oCt
CTLiv X116

ERROR MESSAGE. NAMgS

FEINSVEG S
FEINEFEg 7
PE:RPRN . s -
PEsLFRA 10
PEICNTEO B
FPELLNEZRG 4
FEINTECT 6
PEINCSMN 11
FEINGLA 29
PESCEFD 30
FEshgMTW 31
PEICNTER -1z
- PEIENSLH 51
PELTEBWHT g2
Pg;ChTaP B
"FEJALRDY B4
FEJECWKT . 1)
PE;CNTES - BY
PEICNTLS 83
PEILSWET - 60

PES MSTRY o]

EXFLANATISA
ENC=GF =L INE CRARACTER

- CONTRBL.YV CRARACTER

Ng MATCHING GLBTE

N8 MATCHING sLASH

N8 MATCHING )

Ng MATCHING ( ‘

LINE NUMBER CAN'T Bp ZgRS
LINE NUMBER 788 R1G

YSLYRE MNOT ECITING ANYTHING
XXX NEECS A MEANING

THAT LINE BE&SA'T EXIST

XXX CEFINE

DahNt'T Usg grPTY waRD FBR NAME
CAN'T EDIT 2 PRECS AT BACE
INFUTS MUST.  BE ENCLASED BRY /'5,
T8 WHAT

XXX CAN'T BE A FRaCgCURE NAMES
XXX Js ALRpACy DEthEC.

ECIT kAT

CahT gCIT SYSTtP FREC .

CANIT LIST A SYSTEM PRAC

LIST whaAT

INFUT MUST BE A WBRD




C1ve MAGRD

68 =

READS A CRARACTER FRBM TRE INpUT BUFFER INTB CF(2).
INPUT BUFFpR 1S INDEXEC EY AF({1)s 1IF AF(2) 1S PRESENT,
A JUMP 15 MaACg 78 THIS ACCRESS IF thp ChARACTER RgAC

"WAS A BLANK,




W
W

Yo PARGSER SUBRBUTINES.

[—y

As PARSER MAINLINE.

READ AN INPUT RgCBRD FREM THg INPUT STREAM. CETERMINE IF

A LINg MUMBER IS FRZSENT, ANC IF S8, STEBRE LINE AWAY IN
STRING ST8RAG: FBR FUTURp PARSING (CKrCK CBNSTRAINTS FIRST),
IF N8 LINg NUMBER PRESENT, ASSUME TR LIKE 1S 18 B pAngb
ANG EXgCUTED IMMECIATELYS BRANCH 7o FiDIRECT,

CALLZD RsUTINES: GB, ALL8CSTR, CGPy, PiBUILD,

RYN2FREC, STAKINIT, STARIANIT,
SYSINIT :




A et P,
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Be PIDIRECT

PICIRECT PARSES ALL THE ELEMENTS IN THE INPUT BUFFER ANG
CReATES A LIST FBR YRE EXECUTER, THE EXECUTER THEM TAKES ThE
LIsT AND PUSKeS ARGLMENTS BNYB THE £-STACK AND P.STACK Dpa
PENDING &N THE TYPE OF THE ITEM BN tHe LIST, EACK 1TgM 1S

8F TKE FgRM:

-

-~

BYTE 5 = TYPE
BYTE 1 = N8, BF INPUTS REGUIRED
BYTES 3.4 = SFT POINTER

VTYPEY REFEFS T€ THE TYPE 6F Thg ITpM UNDER CBNSICgRATION;
THE PBSSIELE TYFES ARE: 1=SYSTEM PRBC, 2:USER FREC,
3=LITERAL, 4=SYSTEM THING, 5:USER THING, THE THINGS 6F
NAMES ARg LESKEC LP IN TRE SYMBEOL TABLE AND GIVEN 78 THE
EXECUTER T8 Br STACKED AS LITERALS, THE EXECUTER WILL Sgg

©_THe COMMAND TYPE (NICKTYF = 6) AS A SYSTEM PRECEDURE TYPg,

SINCe THE DISTINCTION MUST Bg MADE BNLY AT THE PARSING LgVel,

tN8y OF INPLTS REGUIRECT IS MZANINGFLL BNLY WHEN THg TYPE 18
1PRECECUREY AND REPRESENTS ThE NUMBER BF ARGUMENTS WHICH MUST
BE ACCUMULATED 8N ThE S<STACK BEFBRp THE FRSCECULRE CAN Bp

EXECUTED, F8R ALL 6THER TYPg CESIGNATIENS, TRIS FIELD s ZpRO.

;

e o 1 s § e Sk, 58 s i . 2 B 50

b aid o
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THE 1SPT PSINTER? PAINTS T8 THE 1CBUNT! WERp 8F THE SPT
ASSBCIATEC WITH ThE LITERAL BR PROCECURE, RELATIVE T8 A BAsg

ACCRESSs ABSBLLTE ACDRESSES ARE COMFUTED AS FBLLEWS:

TYFE ABSBLUTE ADCDRESS
emmm ' V ALY LR L P
1 = SYSTEM PRECECLRE SsPT PSINTER + gYSPReCs
2 e USER PRBCECURE SPT PBINTER + SpT
3 = L1TERAL ~ SPT PBINTER + SPT
4 5 SYSTEM TRING  SPT BGINTER # SSPT
"5 = USER TKING - SPT PBINTER s SPT

6 = CBMMAND | SPT FBINTER + SYSPRACS

WHEN THRE FARSING BFZRATIBN IS FINISHEL, A =1 ENTRY 1S PLACED
BN THE ExgCLTE LIST, THE LIST IS TRANSFEREC T& STRING STARAGE
AND THE gxeCUTéR 1S CALLED WrTH 1CBDEy FEINTING Té THy FiRsTt
ENTRY 6F THE NEWLY.CREATED L1ST, | |




P ICHND | ?

PICMND sTBRES THE CHRARACTERS REMAINING IN SIIIBUF IN SYRING

8T8RAGE, LATER, TFE ROUTINE HANDULING Thp PARTICULAR

 CEMMAND WILL RETRIEVE THIS INFERMATIBN FREM STRING STERAGE

AND, At CeMFLeTION BF EXECLTIBN BF Thg COMMAND, WILL RETURN
THE STBKAGE TG FRgg SFACE. PICMND PLACES ThE ITeEMS 8N THE
EXECUTE LIST! 1) A FOINTER 78 THg COMMAND INVEBKED (SFTPTR)
WITH TYFE = 1 (SYSTEM FRngncgz) ANC 4 1NFUT REGUIRED,

. 2)  The INPUT REGUIREL (Thg REST #F The LINE) WITH TYPE = 3

(LITERALY AND Thg PBINTER T€ THE STRING CENTAINING THE
CHARACTERS REPRESENTING THE REST 8F THE LINE.
FINALLY, P3CMND BRANCFES T8 FCLsLST,

REBUTINES CALLED; ALLBCSTR, CsPY

. anmate seassms e
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FISUILD ~

1)

2)-

3)

. 4)»

SUILES UF AN ELEMENT FREM ThE INGULT

36
R (SI12Up)

2LFFE
INTB.THFE TEMPBRARY BUFFER, FiT8UF, BUILCING CBN=
TINUES UNTIL A CELIVMITER 1% ENCBUNTEREC,

INFLUT » 1)

BUTPUT 1)

g)

[
Nt

FOINTER 76 The APPRGFRIATE DELINMITER

VECTBR N SRZ

FIRST CRARACTER T8 BE TESTED IN Rq.
TERMINATIEN DgLIMI?gR IN Rg

NUMEER 8F CHARACTERS.BUILT UP IN Pj¢BUF
IN R2 (INCEX Ta PITBLF)

SRz WILL BE Zgwr8 IF ALL CHARACTERS

BUILT UF WERE DIGITS, NONaZERS BTHERWISE.

THERE ARE TWO CALLING SEGUQRCESg

BAL,LINK P3EUILD

© BALJLINE P3BUILDL

THE FIRST SEQUENCE CLEARS Rz T8 ZERS® FRIBR T8

BUILCING; TFE 2ND CgES NOT (A PICKaUFaWHERE

YBL-LEFT-EFF SITUATIEN), 1IN THE 2ND CASE,

R2 CBES NBT CBATAIN Thg NUMBER 6F CHARACTERS

P3TBUF

BUILT LP AT EXIT: BLT Ig gTRICTLY. AN INDEX INTS

RBLTINES CALLEL == B, COPYXXXs SYSERR, p‘uUBTE

FiSLASK, FINDTKG, FiSEMT,
FiLPAREN, FPiRPAREN, ALLECgPT,
alLeCStr, capPy, EXECUTE
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PleBMP = CBMPARES THE CPRARACTER IN e AGAINST THE CPRARACTER

1)

2)0

3

4)0.

7ABLE FOINTED 1B BY SRp. THE CHARACTER TABLES

‘ARg FACKgD 8N CHARACTER PER BYTe ANC ARE TERMINATED

BY A 10! BYTE. THEY MUST START 8N A WBRD BBUNCARY,

INFUT » 1) CFARACTER TE BF TeSTEL IN Re

'2) PHINTER 78 DELIMITER TABLE 1IN

wn

EY
)
.

BUTFLT= NOAEs
CALLING SEGLENCES BALJLINK . PICRMP
CHARACTER MATCHEL

CHARACTER DIC N&T MATCH

ROLTINES CALLECY NaME

Sk i A Arci el Uil
KRNV P N RN ML

Y um"_‘
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: 3z
Fs PICTRL » CEMPARES TrE CRARACTER IA RC AGAINST THE CRARACTER

TAELE-FBINTED 78 BY SRz, AND IF A MATCH 8CCURS, A
BRANCH IS 7AKEN T8 thE LBCATIBN IN THE BRANCh TABLE
POINTEC T& EY SR3 AND INDEXeD BY THE LECATIEN 8F ThE
MATCHING CHARACTER IN Thg CRARACTER TABLE. AS IM

P3CBMP, ThHg CHARACTER TABLES ARE PACKED ENE CHARACTER
PER BYTE ANC ARE TERMINATED WITH A tG1 BYTE: THpY
MUST START 8N A WBRC E&CABARY. THE BRANCK T1ABLES ARE
BRGANIZEC aN A WEBRD EASISJ EACK WEBRD CONTAINS A
ERANCH INSTRUCTISEN T8 ThE RSUTINE APFRAPRIATE T8 THE
CERRESFONDING CFARACTER IN THE CHARACTER TABLE,

1) INFCT ,'1) PSINTER T8 Thp CeRRECT CRARACTER TARLE

TABLE In sm2
'2) PYINTER T8 THe CERRECT BRANCH TAsLp IN

SR3

[
L

CHARACTER T8 Br TESTEC IN Rgs
z)s BUTFUT~ NBANEe

3)e CALLING SESUENCE! BRAL,LINK PICTRL

" CHARACTER DID N8BT MATCH

4)s ROBUTINES CALLED; Nshg

N8 TE s> Rg 18 DESTRBYED.




G» PIOUBTE - PRBCESSES GQUSTED L1TERALS FROM s1;1805,

JR—

1y

2

S)e

hye V

- T6 STRING STORAGE. IF AN ERESR 8CCLRS, Trg Py

AN ASSECIATEC STRINGS ARp CE-ALLACATED,
IHFUT s NEBE'

BLTFUT - 1y PiSPTPIR WILL Fainy 718 NEWLYLCREATEC

SPT BLsCK IF NBRMAL EXIT,

) | ERRGR BCCURRED
_NBRMAL EXIT

REUTINES CALLED; ALLBCSPT,GB,P:RUILD,
ALLBCSTR, CEPY, RTNSFT, SYSERR
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PiSLASH -

1y

2)s

3)

bya

- : 40
BLLILDS (P A NANME FREM SIIIBUF INTS TRE TEMPRRARY

BUFFER IN TEXTC FBRMAT, USZD IA PREPARATIOGN FgR
A SYMBBL TABLE SEARCH,
INFUT = NANEs

BUTFUT= 1) Rz CENTAINS THE CHAR COLNT 8F NaMg,

CALLING SgGUENCE;  BAL,LINK© P{SLASH
ERRER BCCLRRED
CNBRMAL eXIT

RBUTINES CALLEC; GB, PiBUILD, SYSERR




Lo

. - - N . . 1,; 1
PiSEHMT = p«ECgSSES (EYPAESES) (OMMENTS., A COMMENT BEGINS

1)
2)o

‘3)'

W)

WITH A SpMICeleN AND pNCS WwIthH FITHER A sSclMicslan

gR AN 8L, NB ERRBR CoNCitisN,

CINFLT » NBAES

SUTFUT= 1) TERMINATIEN CHAR (SEMI BR EBL) IN Rpe
CALLING SEGLENCE:  BALJLINK PISEMT

KEUTINES CALLEC; Gp




Je PILPAREN »

1),
21,
3),

4,

Ks PIRPAREN »
1)
2)

3.

K)o

o - b2 :
FROCESSES LEFT PARENTHRESTIS, INCRENENTS FARENTRESIS
COUNT IN C2¢

INFUT = NBNE,
eUTPLT» ANBNE,
CALLING SgQUENCES BAL,LINK  PILPAREN

RBUTINES CaALLECY Neng

FReECESSEs RIGKFT PARENThREgyge DECREMENTg
PARENTFESIS CEUNT IN Dz, 1IF CBUNT pECBMES NEGATIVE, °
BUTPUTS 1LNBALANCEC pARENTHESIS! ERRGR MESSAGE . |
INFUT » NBNE,
BUTPLT= NBNE,
CALLING SEGUENCE; ~ BAL,LINK FiRPAREN

PAREN UNDRFLW ERRER

NORMAL EXIT

ROLTINES CALLED: SYSEFRR
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PIBTHER « BULILDS LP AMNY ELENENT 8THeR THAN THBSE BUILT UF

BY THE 6THER SUBRSBLTINES, STBRES ThE CHARACTERS
IN THE ELEMENT IN TEXTC FBRMAT IN P:TEUF. THERE
N8 ERRBR CBNCITIEN,

13+ INPUT » 1y FIRST CHARACTER OF ELEMENT IN Ros

2ye BUTPUT= 1) FKa CENTAINS THE NUMBER SF CHARACTERS
| ) "IN THE BUILTwUF ELEMENT.

- 3)s CALLING SEGUENCE:  BALJLINK Fi18THER
ELEMENT IS A ualss.wsac
ELEMENT IS A NUPMBER
ELEFENT IS A USER PREC
ELEMENT IS A SYSTEM FReC
ELEHENf 1S A CBMMAND
CELEMENT 1S NSNg BF ABGVE

1S

IN CASES RTN+z THRgUGH RyN+a, P1SPTPTR WILL PBINT

Ye THE SPT BLECK 8F THE FBUND ENTRY AT EXIT. ThE
TeP HALFWBRD 8F PigPFTPTR wiILL CBNTAIN TYFE 5 NB.

8F INFUTS INFGRMATIGAN, -

q;ﬁp REUTINES CALLED:T F3IBUILD. FINDTHG




' b4 4 ’
PIRTNCD~ AFTER ThE EXECULTER IS CONE WITH THE PARSEC L INg
HANDED k1M, HE RETURNS FERE TE ACGLIRE THE NEXT LINE 6F c8ng,

IF WE ARE AT THE T8F LEVEL AND NBT IN ECIT MBDE, C3MPACT

IS CALLED (wHICK C8£S STBRAGE MANAGEMENT CLEANLP), AND Wg
RETURN FaR ANBTHER LINE T8 Bp INPUT FRBM THE TERMINAL,
BTFERWICE, 'LINENBY 1S CKRECKEL. IF ZERB, THE MEXT LINE 8F
The PRBCECbFE IS L8CATEL, THg cacg TRANSFERRED T8 Thp INPLT
BVFFER, AND PARSING EELIBS SIN THE Ngk LINE. IF thHgRg 1S hs
NEXT Lzhg, A BRANCH IS TAKgN TB 'X$TFC!, hPIC% IS RgSpaNsisLg
FOR GENERATING A RTN FREC CALL.  [F 1ILINENG ) IS NEN,ZgRS,
ThIS SIGNIFIpS THAT THE EXECLTER CHANGED THE CBURSE @F THg
FROGRAM £xgCUTIGN (VIA A 1GO7E STATEMENT). I SEARCH FBR Thg
NEW LINE IN THE PRECEDLRETS gPY, 1F FBUND, I MBVE Thp Calg
8N THIS LINg 18 THE INPUT BUFFER, AS ABSVE, AND PRECEeD Witk
FARSINGy IF THE LINE NUMBER ISN'T FBUND, 1 GENERATE AN

ERRBR MESSAGE 'THAT LIMg Dﬁsch!r EXTST! AND BRANCK 18
FARSERRs '




No CERAYAMNX - CBFIES PRECEDULKE AANE T8 SIithsM Frum F:TBL'F,45
PeTBUF 1S IN TEXTC FBRMAT, ST3INSM wILL Br IA
HALF%ORD CBUNT FBRMAT, A CHpCK IS MADE To SEE
THAT ThE NULMBER 6F CHARACTERg C8F1EC CEBES NBT EXw
Ceel THE SIZE 6F SIVINSM, Rg, R7 AND SRy ARE LBST,




G

L}
FIMKBIN » CBNVERTS A NUMEBER IN RALFWERD=COULANT TEXT FSIMA

s oty

&
T

INTE 138 BINARY EGUIVALENTs IF ThEg AUMBER IS

~ LESS THAN 1 BR GREATER THAN §599, THE ERRBR REm

el

3)

BUTFbT, 1)
2)
3)

TURN 1S TAKEN. THE ERKBR RETULRN 1S ALSS TAKEN IF
Lece 1S NBT IN 'gCIT! MBDE WHEN THIS RELTINE IS
CalLgC, .Ah ATTEMFT IS-HADE'TS LBCATE AN ENTRY

IN ThE CULRRgNT SFPT BLgCK WltH LINE NUMEER pGLAL
Te The NUMEER CUNVERTEL) CIFFERENT RETLRNS ARE

TAKEN CEFENDING 8N THg RgSLULTS 6F THIS TEST,

TEXT NLMBER T8 EE CENVERTED IN S1:18LF, IN HaLF.
WERC CBUNT FEBRMAT,

FEINTER T8 TGP 8F CLRRENT SFT IN FITGSFPT,

R2 CONTAINS CHARACTER CBUNT 6F Thg NUMBER IN
ST:1IBUF» o

ERROR MESSAGES, AS APPREBFRIATE.
CBNVERTEC NUMEER IN BINARY IN i,
R4+R3 WILL YIELC PSINTER T ENTRY IN SFT WHICH

BAS LINE NUMBER EGUAL T8 CaNVERTED NLMBER, IF

A MATCh BCCURKED,
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CALLING SEGUENCE] BALLINK PiMKBIN
ERKBR RETURN
LINE NUMBER MATCh

N8 LINE NUMBpR MATCH

NE8TE == RQs Rl, AND R2 ARE ALTEREC.

CALLEL REUTINES! €GB, SYSERR
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EXECUTE #
"DgSCRIPTIEN AND FxTERNAL SPECIFICATIENS

EXgChTe TAKgS 4 FARS:D LIST AND C8g;S tHp COMMANDS, BPERATIENS,
AND PREBCELURES, EgXgCUTE USgS THE PagTACK T& STGRE THE NAMES 6F
BPERATIGONS, PREBLECURES, AND CEMMANDS, Thg SaSTACK IS LSED 18
STORE Thg PBINTERS T8 INPLTS 6F FRBCgﬁbﬂaé tETCa) THAT HAVE het
YET BEEN EXECUfCD, ExECUTE CERVES As A ClspATChgR FBR THE FeDULES
THAT ACTUALLY PERFERM Thg BPERATIBNS, A DETAILED DESCRIPTIEN
8F EXECUTE IS CONTAINED IN THE GUIDE FER SYSTEM PREGRAMMERS, (4)

CALLEC BY THg FARSER, EXECUTE TAKES THE PARSEC LINE ANC
TBKENS ANL BUILDS THE P.STAck ANG THE SaSTACK, EXECUTE
CAN CALL Lsce VERE RBUTINES, OR THE FARSER 18 PARSE BTHER
PRBCECURES, RETURN FBINTS FRBM LEGH VERBS WILL BE NBRYAL,
| ERRSR,'TEvaNATE LINg, ANC TERHIAATE FReCECURE, AT TPE START
8F ExECLyxe&, THE BREAK FLAG IS GUERIEC; IF IT IS SET, THE BRpAK
FRECECURE 1S ENTEREC, IF THg FLAG IS N8BT SgT, EXECUTIEN CBNTINUES,

 FBR KeTURNS:
BAL,LINK RSUTINE
hePMAL R;TLKN == BNE BLTPUT

+1 NBRMAL RETURN «= ZERS BLTPLTS

+2 ERRGR RETUFN

+3 CONTINUE LINE .

+4 TERMINATE FRECEDURE -+ BNE BLTPUT

. *5 TERMI&ATE FPRECEDLRE «=» ZERB BLTPUTS

AN ERRBR RETURN ALSB TERMINATES THE PRBCEDLRES




INTERNAL SPECIFICATIBAS OF EXECUTE
NAME; ExECUTE
FUNCTIEN; EXgCLTES CBDE GENERATED BY PARSER
'CALLEC BY! PARSER "

CALLED RGUTINES: ALL SYSTENM FUNCTIBN ReEUTINES ARp
CALLED BY THE gXgCUTER AND Thp FARSER

FLBWCHART BN THz FBLLBWING FAGES
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SET BRERK
COWNT Yo
ZERO

(ST:8%KR)

| MARK. P-STRKK
WIE —A

v

PUSH sTRING
POINTER oW
S-STROX

lof D WorDd
OF PRRSED
CODE  ANDd
Bumy PoVNTER]




RIN L pROC

PEREOR™
RETMRN TD
PROCEDNRE

l

N

DECREMENT
RAR&EWMENTS
NEERNED

LOUNT

&

~

foe PR&CEDURE
FeO™M P-sTRoK

TN ProC

PERTORM .

1 RETWR N 7T0

PROCEDURE

TPusy Bacy
on
P-STacK

52

Py

L

oy



&

SET STaANs
TO  EXELKTS

WSER
CRUVCEDURE

2

(S0 N

PUSY PROCEDMEE

£- STRLK

on

}

DIS PRTCY
SYSTEM
AP ROCEDURE

CRETURN
4 Q\&TPL&T

e OWTPUTS

-

ERROR

CONTINRE LINE t—

4. OUTPUY
PROCEDURE

O owTrurs
- PRocCEDURE

EXEC
JTIRQO

DS

AN

)

ad)

SYseErRwr

Issug
"SomETHING
MTSSTNC grmon,

@

QLeng LNk
REG\sTeg

y

Peag
ERR

>

’ {

@

ResTore
REGCTISTEES
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PARSER=EXECLUTE INTERFAQE

. el

PREK = CALLED BY THE EXECUTER PRIBR T6 THE EXECLTIAN &F A
USER ps&cECURE; SAVES Cbﬁﬁgwf BPERATING ENVIREAMENT
(IsEe¢, SAVES SULCh FARAMETERS AS TRLTH FLAG, PRECECURE
NAMg PBINTER AND LINg NUMegR, Cang L1ST FBINTERS) BN
THE P.STACK, INCREMENTS RECURSTEN CeEPTH CBUNT, -
THENs 1T BINCS Thg NAMES LECAL 78 THE PRECEDURE,
FINALLY, IT CEFALLTS ThE TRULTR FLAG T8 TRLEY,
INITIALIZES 1ST LINE OF PRE8CpCURy 16 BE FARSED, aAND
ERANCHZS TE& THE PARSER AT A PBINT WHERE TFIS LINg
WILL Bz PREPARED FEBR FARSING, |

A CHECK 1S MADE 718 Sge IF Thg FRECZDLRE'S TRACE FLAG
1§ SEve IF S8, A LINg IS FRINTED CENTAINING THE PR3,

“CEDLRE NAME ANC I7'S INPUTS, .THIS MESSAGE 18 INe
DENTED T8 CBRREsPENC 16 Thg PRBC:CULRg DgPTh,
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RTIN2PREC = CRUNTERFART 8F PRBKe CALLED BY THE EXECUTER hKEN

Fe PSFE THE g MARKER B8FF THE FaSTACK, RESTARES

e raiathus by st e it AR Y
L S R

PARAMCZTERS SAVED BY PRIK AND UNBINCS The LECAL

vy

" NaMps 8F ThRp PRBCEDURp JUST FINISKHeD (CeLeTes a;

THzM FRBM Thg SYMBEL t1ABLE), RETURNS 78 CALLING gi
PBINT SINCE RTNZRRBC 1S gNTEReD BY: 3

Il

PR T TR

BAL,LINK  RTN2PR&C

ch e S R f'.;l'v'-‘-, PRI S

ReN2FREC IS ALSH CALLpD FROM FARSERR T8 'UNWIND!

THE F=STACK AFTER AN ERROR HAS BCCURRED AND WE

ARE SEVERAL LEVELS DEgF INTE USER PRBCEDURES,

i
]
.
T3
]
K
5
}

T
p
2
-
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‘STBRAGE MANAGEMENTEXTERNAL SPECIFICATIONS

----ﬂ"'!-----:'-.---nu-Hn,-w----—q--w-!q’u-opq

BRIgF FUNCTIBNAL DESCRIPTISN

I, INITIALIZATION 6F DATA STRUCTURES IN Thp USER1S VIRTUAL
SFACE s o

I1, ROUTINES T8 MANIPULATE THE STRUCTURES~n(CALLEC BY ANY POOULE)
Ae ALLECATISN ' | .
Eo CEALLECATIEA 4
C, RBUTINES AR CALLED BY 6THER M8DULpe (MACRES wilL B

CRRITTEM T8 FACILITATE THE CALLING PRECEDURE,)

I11s SCANNING AND CBMPACTING
Ay CALLED BY THE EXECUTIVE
By COMPACTS THE INDIVICLAL STRUCTURE SAVING ENLY USgFuL
INFERMATIBN | ' 7
Co REGUESTS VIRTUAL FAGES T8 CSRRECT TWE CAUSE 6F THE
BYERFLBY (MAY HAVE TO PHYSICALLY MeVe BTHER STRUCTURES
T8 RESBLvE CENFLICTS 1IN ADRESSES IN THE USER'S

VirRTUAL sPaCgp)
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TAKE THE SPTPTR TROM THE SYMBOL TABLE

ENTRY.,

S:YMT&L

RERPLACE THE RIGHRT HW o% Tee
WORD \T 20V00TS To W ITYE THE DISPLACE MENT
0% THWE WORD CANTAINIVG THE SPTPTR TRoOM

iy

.

-

TARE THE STRPTR. TR0OM THE STR\2Wn0H
COIMITER TABLE emtRY AMD SAVE V7T \I
ATEMPAORARY LacATioN). REPLACLS
THE RIGRT WALFWORD o TEHE WORD
COMTAINING TRE STRPTR WITR —TwL
RVRIGET "W 0F T®E WAORD THE SR PTR

POWNTS To WITH TRe DISPLACEMERT
OF THE WioRD WHIcr AonTAIVED
THE STRPTR GROM SPT

Yes

Ves |




&ET THE LENGT
TROM THE LHw
OF OLDLOC §
ADD 2.0 1T

o/

cALL CoTY

YRo™m OLDLoC
1 1D

NEwWLOC

\

BOTTON Bwis)

&
SOTTON BRwT}

h

CoOnveERT
LEVGT™ YO
WORD couNTY
£DD TO oLblog
& WEwWwLAC

61




N o '
oLDLOC. &= )
BASE ADOR

0% SVYT
SToRAGE

N

Kle |
~

GET ToPuw
FROM
aloldbLoL)

BOTTOM Hulb) , ‘
2oTTom i (7)] -

i - IR
&ET The <oP )
BYTL $RoM

cloLnine)
COMUERT TD
WA ADD To 6Ly Lt

§

GET TRBLE S12%
FROM € LOLDIAY

AP toorprer] - : o .
Anp |\ <o ‘ o

pos

aldlor,




®~_ NEwLOC &
oLD LOC

.'~A .

GET BoTToOM Bw
*RomM cfoin1ed)
ADD TO OLD Lac
ADD \ To oL0lel

GET ToP Hw
EROM

c{oLdrLoc)

/

&ET ToP avrel
ERom™ CLOLDLY
CONVERT YO WA

PUT W T

TN
COPN TRamMm
L oLoLY 10
CInEWLAC)
WATH LEDST T

NI

-3

OLDLOL &
OoLDLAC $+T
DEwtol &
NELILLL T

A

1 EoTTOM RWeT

GeT counT

cloLblocy;
PUT WV T

N

LOPN €RoM
¢lotntoc)

Clvewiogl |-
WITH LeWG™ T

‘3'/

OLDLOL &<
otHloL+T
NEWLOC &
nwzwlos A7

£




E AT Y L L T L LYY
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DATA STRUCTURE CONSIDEZRATIENS

A

646

NECESSARY PARAMETERS FER STERACE SECTIBAS
1s BASE ACCRESSES

2+ LIRECTIONS BF GRSWTH

. 3¢ LENGTHS BF SFACE

4e BBUNDS BF LUSET SPACE

DEFINITIENS

1« SYMBBL TABLE (USER)

Ale BYMTBL= FEINTER 76 BEGINNING &F SYMEBL
- _ TABLE SFACE =~ ‘

 B)e LISYMTEL. LENGTh BF SYMEBL TABLE |
o ~ SPACE (FEINTS T5 LAST WSRC 8
STBRAGE SECTISN) )

Cl, BIGYMTEL. PBINTER 78 END &F USED SPACE
IN SYMEBL TABLE _

L)

‘TISYMBOLy TRE VALLE g« USED IN PAGES

2., 8YMBOL TABLE (SYSTEM)

Ade ESYMTBL- FOINTER T6 BEGINNING 6F SYMBSL
o TABLE SPACE o

. | :
Ble BISSYMTBL» FBINTER T8 FND 8F USgD SPACE
» IN SYMEBL TABLE A




ek

4,
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STRING FRINTER TASBLE STORAGE

e

Ale 8PT= FBINTER T8 BEGINNING BF STRING
FBINTER TABLE STEBRAGE SPACE

B)e LISPT= LENGTF BF STBRAGE SPACF

Cl, BISPT« FOINTER 18 gNC 6F USED SPACE

B)y TISPT= ThE YALUZ 1, UseC IN PAGES

STRING PSINTER TABLE STORAGE (SYSTEM)

85PT« LBCATIBN BF THRE bECINhIhG aF SYSTEVM STRIRG
FBINTER TABLE STERAGE SPaCk,

STRING STORAGE (VSER)

, -

Ade STRINGS» FEINTER T8 BEGINNING 8F STRING
STERAGE SFACE

"By, L}STRINGS= LENGTH 6F STBRAGE SFACE
C)s, BISTRINGS= PGINTER T8 gNC 8F USED sPACE
D). TISTRINGS» THE VALLUE 2. USED IN PAGES

De 'STRINGB~ ZASE ADDRESS IN BYTES B8F USER STRING STBRAGE

STRINGS {SYSTeM)

‘6STRINGS= LSCATIBN BF thE B;GIARING 8F SYSTEM STRIANG
STHRAGE SPACE

st

= A mrot b st

A Bt b rm— o ——_—

.
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'STACKS

SSTACK~ STACK PBINTER DAUBLEWARE
(AS CEFINEC IN sIGMA-7 REFERENCE
MANLAL, Fo 66€)

-'P'----.-!.----.-:q----png

FEINTER T8 T8F BF STACK ]

L R K T3 RN X R R B KN e A RN KK N

-!l-g-_----,_.---.---aq-—--q--,

SPFACE CBUNT | WeRC CBUNT [

1) TISSTAGK= ThE vALUE 4 USED IN FAGES

2)e ‘S|SSTACK= A CBPY BF THE ERIGINAL SFD,
FER STACK CLEAN=UP,
PSTACKe STACK PBINTER CalBLEWERD

1)e TIPSTAGK= THE VALUE 5+ USED IN PAGES

2)s SIPSTACK- A CBPY 8F THg BRIGINAL SFD,

FaR STACK CLEANGLP.

RSTACK~ STACK FB{NTER’DELBLEwERD FER

1)« TIRSTAGK~ THE VALUE 3» USED IN PAGES

' 2)» SIRSTACK= A CEPY 8F THE BRIGINAL SFC,

FeR STACK CLEAN=UP.
INTERNAL STACK FBR SAVING REGISTERS

“~

Rs SYSPRGCS == PBINTER T6 Thg EFGINNING 6F THE SYSTEM

- PRBCECLRE ANC COMMAND SPACE.



Ci  DETERMINING UNUSED SWaCE 69
1+ TFE UNUSELD SFACE IN pACH STORACG: SpCTIBN FBLLBWS
THE BISYMTEL, EiSPT, 8R THE B:STRINGS; 6R 1S
AEBVE TRE TBFP 8F ThE STACK,
7e A CEALLECATED STORAGE GECTISN'S ENTRy SpACE 1S
MARKEC WITH ALL BNES (FF BR FFFFy IN ITS CHAR.

ACTER B8R WBRD CBUNT BY The RETURN RBUTINE, ThIS
DBes N8T APFLY T8 STACKS,

3¢ A p56»8YTE TABLE, PAGES, WILL Bc PAINTAINED T8
DETERMINE WkICk PAGELS RAVE BppN REQUESTEE FRSM |
THE BFERATING SYSTEM, ANC ROy THEY ARE EFING USeD,

IV, STERAGE MANAGEMENT SWPPLIES GTHER MODULES WITH:
As PBINTERS T8 ALLSCATEC SPACE -

By PBINTERS T8 FESULTS €F BPERATIONS WHICH REGUIRE
STERAGE MANIFULATIEN (].£, WBRD, FIRST, £TC.)

Co  BASE ACDRESSES FSR gACH ST6RAGE SECTIBN

Vo BTHER MBDULES SUPPLY STSRAG: MANAGEMENT WITH:
A. PBINTERS T8 SPACE TY Eg DpALLBCATED

By, PBINTERS T8 INFULTS OF BPERATIGNS WHICH REGLIRE
8 "8TBRAGE MANIFULATIEN

" Co NAMES FBR ACCESSING ThE SYMBBL TABLE

Lo ELEMENTS CESCRIBING TEEIR REQUEST (I1sE, LENGTH,
TYPEs ETC») .




. . 7¢C
ENTRY PEINTS AND FUNCTIOAS

I+ CEFINITIBNS AND COMMENTS

Ae ALL RBLTINES WILL BE IMPLEMENTED AS SUBRSUTIMNE
WITH MACFBS T8 RLT THRE ARGUMENTS IANTE THE nEczcrER’
AND CALL ThE SLERBUTIME. ALL ReGISTERS wILL B SAveD,

By A 'TYPE: 15 A EINARY WERD CONTAINING THE TYPE cebe
o FQR THr SYPEQL IN QLE:TISNs

Co A 'SYMPTR' IS A SPTPTR T8 Thp SENTENCE (BR heRD)
WHICF 1S T8 EE USED AS A NANME,

Lo A 'SPYPTR' IS A FBINTER T&.THE WARD BF AN SPT
(DEFINED PREVISUSLY) CBNTAINING Tkp CBUNTS,
THE TBF EALF WOQRC CONTAINS THE TYFr AND NUMEER
BF ARGUMENTS WHERE AFFLICAELE.

E+ A JLENGTH! IS A BINARY NUMBER SFrCIFYING A LENGTH
I& BYTES, : o

Fs A YCBUNT IS A BINARY NUNE;R SPECIFYING A AUMBER
- BF WBRDS, L
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71
A YSTRATR' IS A BFCINTER Ta A STRING {PFEVIGUSLY

CEFINED) IN STKING STBRAGE,

A '"POINTER' IS a CIQFLAC&NEAT FRAM Thp BAS
ADCREss &F TrE STRUCTURE IN GUESTISA,

INDIRZCT ACDRESSING IS ALLEW:D F8R ALL ARGLMENTS,

THE !cahDITIaN cscss' ARE AS CEFINED IN THz
XpRaX c:aPAny HARCWAKRE REFEREACE MANGAL,

BRACKETS (<>) SURKSUNCING AN ARGUNENT INDICATE THAT

THE ARGUMENT MAY BE 8MITTEC,




: 7
Il. PROLECURE DESCRIFBTIONS] _ 2

Ae

Ce

L,

Ee

Foa

FINDTHG SYMPTRs TYPEsSFTPTR
» SEARCE THE SYMBEBL TABLES (USER FIRST)
Fark ThE FIRST ACCLRENCE 6F THE SYM8SL
INCICATEC EY SYPPTR, RETURN WITK SPTPTR
PBINTING TE ThE APPRBFRIATE SFT (1F FBLAD)
AND THE CONDITISMN CSCES INDICATING WhETHER
ThE SYMEEL waS FELND gR N8BT,

ADDTHG SYMPTRsSPTIFTRyTYPE
e ACC THE SYMEEL IMCICATEC BY SYVPTR Ta
THE SYMBEBL TAELE WITH EFTPTR INDICATING THE
NeCpeSARY PARAMETERS (TrRERE 1S N8 FallLRg
Ce\bxrxeh). TYFE CECg IS IN TYPE,

DELTHG TYPE,SYMPTR
» REMBVE TrE INCICATEL SYMRBL FREM TnE
SYMBEL TABLE, ALSB DEALLBCATE THE ASSE8CIATED
€p71 AND STRINCSs KETLRN WlTH CBACITIBA
Cales INDICATING SUCCpss 8R FAILLRE, AMND
IN ThRp CASE 8F FﬂI'URE WHETHER Thp SFECIFIED
SyvdBeL WAS A SYSTEM SYMEBL BR A LSER SYMESBL,

ALLSCSPT «CBUNT»,SFTPTR

» ALLBCATE AN 2FT WITPBUT A QYPBBL NaMg
AND WITH A Usg CSUNT AS INDI1CATED BR 6F ZgRs,
RETURN A PBINTER TB :T IN SPTPTRs

RTNSPT SPTFTR
= CEALLBCATE TFE SF1 AND AGSQCIATED qTRIP\ s
INCICATED BY SPTFPTRs

2
SRTSPT SETRTR
» SBRTS A FULNCTIBN gFt ACCARRDING T8 THE LiAg

LIhg NUMBEERS (A LINE NUMBER 8F 3 INDICATES THAT

THg LINE IS 78 BE REMBVED) .

P




. 7
Ge ALLBCSTR LENGTH2%SPTPTR2 s STRFTR 3
« ALLBCATE A STKING WITh TWE INDICATED LENCGTH
AND RETURN WITH A POINTER T8 THAT STRING IN
STRPTR, IF SPTPIR IS SPECIF1gl, ADC A F2IANTER
T8 Thg STRING AT THE gNC BF ThE SPECIFIED SPT.

ke« RINSTR STRFTR
» CEALLBCATE THE STRING INDICATED BY STRFTR,

I. 1WerD SPTPTRL4SPTPTR2, 8PTFTR]
= IF TFE Usp CBUNT IN BBTh SPTYFTRY AAD SPTFTR2

IS 1, RETURN IN SFTPTR3 A PBINTER T8 AN SPT
kryH USE CEUNT BF 1 “HICH FRINTS TB A STRING
WHICKH 1S Thg CSNCATEMATIBN BF THE &TRINGS
PBINTED T8 BY SPTFTR1 AND SPTFTR2. IF THE
Use CBUNT BF SPTPTR1 AND SPTPTR2 1S NBT 1,
ReETURN WITK THE CSBNDITIGN CeRES INDICATING
THAT THIS BAFFENEC,

Jr ISENTENCE SPTRTRI2EPTPTR2,SPTFTRS
e RETUEN IN SPTFTR3 A PEINTEK T8 AN SFT
WHICH 1S Thg CONCATEMATIEBN 8F SPTPTRy AND
SFETPTRZ»

Ke IFIRST EPTPTIRLIEPTPTRE
: »w IF THE USE CEGLNT IN SPTPTR{ 1S 1, RETURN

- IN SPTFTK2 A FBINTER 76 AN SpT WhiICK PSINTS

T8 A STRING wHICK IS 7hg FIRST CRARACTER IA
THE STRING INCICATED BY SPTPTRye IF ThE USE
CBUNT IN SFTFTR1 1S GREATER THAN 1, RETURN
IN SPTFTRZ A FBINTER 16 AN sPT WhICk PBINTS
T8 A STRINC wKICk I8 TRE FIRST STRING IA
SPTPTRY« , -




: 74
Le ILAST SPTPTR1sSPTPTR2

» IF~THE LSE CILNT IN SPTPTRY IS5 1, RETURN
IN SPFTFTR2 A PUINTER TE AN SPT WrICk PSINTS
TB A STRING wHICk IS THE LAST CHARACTER IN
THE STRING INCICATED BY SPTPTR1e IF ThE USE
CeLNT IN SFTFTR1 IS GREATER THAN 1, RETURN
IN SPTPTR2 A FOINTER 16 AN SPT WRICH FBINTS
Te A STRINC uF]Ck IS TRE LAST STRING IN
SFTPTR1e

Me IBUTFIRST SPTIPTRYISFTPTIRZ

» IF ThE LSE CSUNT IN SPTPTRy IS 1, RETURN
IN SFTFTR2 A FBINTER 16 AN SPT WHICK PSINTS
T& A STRING wkICk IS aALL BLT ThE FIRST
CHARACTER IN THE STRING INCICATEC. RY SRTPTR{.
IF THE USE CBUNT IN SFTPTR1 1S CREATER TFAN 1,
RETURN IN SPTFTRz A PEINTER 18 AN SPT whiCk
PEINTS T8 STRINUS WHICk ARE ALL BUT THE FIRST
STYRING IN SPTFTR1

Ne I1BUTLAST SFTFTRIsSPTPTR2 :
= IF ThE USE CELNT [N sPTPTRy 1S ¢, RETURN

IN SPTFTR2 A FBINTER 18 AN &ptT WHICKH PBINTS
Tg A STRING whiICr IS ALL BUT THE LAST
CHARACTER IN ThE STRING INDICATEL BY SETPTRYy,
IF ThEg USE C8UNT IN SPTRTR1 1S GREATER THAN 1,
ReTURN IN SPTPTRZ  PBINTER 1B AN SPT whICH
FPEINTS 78 STRINGS WHICR ARg aLL BUT THE FIRST
STRING IN SPTFTR1, :

Bs INITNXT TYPE
«INITIALIZES NXTTYP T8 TYpPr SFECIFIED,
AND INITIALIZES NXTPTR T8 END BF SypBal TABLE,
THIS KOUTINE MUST EE CALLEC BpFSRE ENTERING FINDNXT
FOR THE FIRST TIMES :

Fo FINDNXT SPTPTRaSYMPTR
: ~SEARCHES FBR AN BCCURRENCE 8F TYPE AXTTYP
STARTING AT NXTPTR AND RETURNS THE CBRRESFBADING
SPTPTR ANC SYMFTR,




K

Se

T»

U,

Ve

ke

‘CEMPACT

STARINIT ,
=SETS LP STHRACE SECTIGNS, REGUESTS FAGES
AND INITIALIZES B2ASE ACURESSES, ETC.

STACKINIT

«INITIALIZZS STACK PEINTER CyUBLEwgRES AAD
RELEASES THE SFT'S INDICATEC 8Y Thp CANTEANTS
6F THE SSTACK.

STACKTR _ :
8F THE STACK wkICk GVERFLEWLD AND ACDS w12 T8 THE
SPACE CBUNT 8F THE STACK PBINTER [CBLELEWARD.
SYSERR 1S CALLEC IF STACK UNDpRFLBW 8CCLRREC BR
STACK BVERFLSw BCCURRED BN STHER THAN FSTACK,
RSTACK, BR SSTACK, .

-

«CrECKS COMFCFLG, IF MN&T SET.RETURA) IF sev
. RETURN, IF SET CBMFACTS SPT ANC STRING ST2RAGE,

=CENERATES A L8CE SENTENCE MaADp UP 3F 7THE W8BKLCa
IWERE1 1) 'WBRO21, & « o 5 1WORDNY WITH THE NAMES
CYNAMELYs o 8 o 5 TNAMENI @ : :

'BYSPRBC 'NANME', INFUTS, PRgCEDRURE

«GENERATES ENTRIES IN 8SYMTRL AND SSPT FBR A
gYsTErM FRECEOLRE wITH NAME INAMEY, INPUTS NULMEZR
8F INFUTS, ANC ENTRY PBINT AT FRGBCEDURE,

NIKPROC 'NAME', PRBLCECURE _ -
«GENERATES ENTRIES Ih SSYNMTHRL AND SSPT FBR
FER A NICKTYP WITH NAMp 'NAFE(L AND ENTRY POINT
ATr PRECEDULRE » :

¥e BINCHAR BIN, CHARPTR

«CONVERTS A BINARY NLMBER CANTAINED IN EIN T8 A
STRING 8F ChARACTERS FBINTED TB RY CHARFTRa CHARFTR
18 RETURNEC CENTAINING THE ACCRESS 8F THE STRING PRECEECE
BY A FALFWORD CFAKACTEER LENGTH

V'SYSTHG (INAMELY, o s :.'AANENY), ('WERCL's » s & , TWERDN?)
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RBUTINES CALLED
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11,

Is

Is

I,

111,

1Y,

Ve

STERAGE MANAGEMENTsINTERNAL SPECIRICATIAENS

-.,--u-,u.,--w-nr".--v--,.wn-nu---~‘—,.h,'””-_.

L

INTERMBOULE CaMMUNICATIBAS
BAL &8N REGISTER 11

USE REGISTERS £,7,AND, 2 FER PASSING ARGUMENTS,

DATA STRUCTURES
DATA STRUCYURES PREVIBUSLY DEFINED IN CECUMENT

SUBRBUTINE LIS7

COPYw CEFIES NUMBER BF EYTES(g) FReM BYTg ADCRESS
(6) T6 BYTE ADLRESS(7)

EXPSPT~ nEPESITS STRFTR(7) AT TWE END BF TweE TABLE
FEINTED T8 BY SPTPTR(4)s (WILL CREATE A MNEW
LARGER SFT IF NECESSARY)

GETPAGE~ TAKES FACE ADURESS(g) AND REGUESTS ThAT
PAGE FREBM TRE MONITER, IF p8SSIBLE. SRUFFLES
STBRACGE, IF NECESSAKY, T3 MAKE THAT FAGE
AVAILABLE, :

SYMEPCT» CALLED BY GETPACE T8 COMFACT The SYMEAL TABLg,
CALLS FREEFAGE T8 RpLEASE UNNEEDEL PAGES,

FREEPAGE«  RELEASES THE PAGE ACCRESS (g) AND ZERSS
ENTRY IN FAGE TAELpo
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35
BYSTEM INTERFACE

L~

FUNCTI8NAL SPECIFICATISBN

GeNgRAL CESCRIFTISN

The SYSTgM INTERFACE IS RoSFNSIBLE F3R THp MAJSRITY
8F THE TRANSACTIBNS BETwEEN ThE LGSR PRECESSAR AND The
LTs MBNITSR, IT 15 RESFANSIBLg FOR GoMgRAL INITIAL.
I£ATIEN BF THE LBCY FRUCESSERIS INTERFACE wlTHk TR
LSeR, FBR ALL INPLT ANC BUTPLT, AND FBR WANCLIANG

ERRER CENCITIENS ANC MONITHR TRAPS,

178 pRINcIpAL RESEANSIBILITY IS Thp L8gB pILE«HANDLING

CAPAEBILTIES, THE INFUT AND sUTPLT PBATA STREAMS ARE
CESCRIZBED MBRE FULLY IN SECTISN 1.2, :

The SYSTeM INTERFACE IS CESIGNED T8 Bz A SET &F
SLaRrgUTINES CALLAELE FREM Thp ETFER FBRTISNS BF ThE

-LUGH PREBCESSBRe WITKF THE EXCEFTIBN BF A TERMINAL
CCALL T8 trg ERRER REALTINE (WHICH NpvpR RETURNS T8

The CALLING FBINT) AND TRAP RANDLING (WhHICK 18 TREATED
IN ACCERDANCE WITH MENITER CBNVENTIBNS), Thp MEDULgs
6F THE SYSTeM INTERFACE ALWAYS BpFAve IN A PRgCICTABLg
FASHIEND Calls aARg MACg WITh NEBNE 8R MBRp ARGLMENTS

IN A RzGrstgR; CATA IS TRANSFERRED MPLICITLY THRSULGH
CATA AREAS KNBWN 19 BOTE Trg CALLING PROGRAM AND TEZ
MODULEs wlTH THE EXCEPTIBNS NBTEC, THE CALL T8 TRE
SYSTEM INTERFACE MaY Be vIEWED AS A SIAGLp INSTRUCTIEAN
WRICH AlwaYs RETURNS T8 THE NEXT INGTRUCTISN IN
SESUENCE, '

IT HAS ALS5 BpEN CESIGNEC 78 FUNCTIAMN AS NBRMaLLY [A
BATCH AS 6N LINE (wITH FESPECTS T8 [APUT/EUTPLT!.




.

‘ S4
2 DATA FLBY AND STRUCTURES - : :

1021 L&Ga INPUT/BUTRUT STREAMS,

THERE ARE FBLR INPUT/BUFUT STREAMS USED IN THE ‘
LeGs PROCESSESR, THESE ARE Thg LSAC, STSRE,
INPLTS, AND BLTFLT STKEAMS, '

THE L8AD STREAM IS THE MECIUM ThRALGH WRICK THE
PaRgeR RpCglvps CUMMANDg FREM THE USER, UNLESS
THE USER MAS agSICGNED TRE INFUT STREAM ELSEWRERE
BeFarp CALLING LEGB, Thp LABAD STREAM INITIALLY
INFUTS FROM THg LSER'S TERMINAL. AT ANY FOINT
THE FARSER MAY ISSLg A CALL T8 A ROGUTINE (SYSLSET)
WEICk MAY Eg USED 18 CIVERT THp LBAD STRpAM 16
SeMg B8THER INPLT CpVICE, THIS CpviICr WILL ThEAN
Beg USEC UNTIL AMNETRER CaLL 7198 syYslSpr IS MaDE,
BR UNTIL AN ENCCFWFILE IS REACFED, AT WkICH
PSINT YHE LBAD STRgAM WiLL INPUT FREM Thg
TNBRMALY INPLY BevICe (1hg USERes TERMINAL

-~ BRs FBR BATCR, THE CARD REACER)e

THKE STBRE STREAM IS THE MEDILM THROUGH whICH
THE FPARSER STSRES LSER!'S PREGRANMS, 1T HAS NB
BTRER FULNCTIEN,

THE INPUT STREAM IS THE MEDIUM THRBUGH WhICH
THE gXECULTER INFLTS FROGKAM DATA, AFTER IT

IS INITIALLY ASSIGMED (6R THE DEFALLT IS TAKEN)
BeFeRg CALLING LBGE, IT ALWAYS TAKES INPLTY
FREBM THE SAME DEVICE, : .

THE BUTPUT STREAM 1S USgD BY ALL LBGS MBOULES
T8 C8MMUNICATE wWITH THE LSER. THE SYSTEM
INTERFACE ITSELF WESES TRIS STRpAM T8 TYPE
ERRBR MESSAGES. ‘

IN ACCITIBN TS THESE STREAMS, ThREE BTHER
EXTERNAL (T8 L8CE) CATA PATERES ARE LSED,

IF ThE USER FAS ASSIGNED ThE BUTPUT STREAM

T A CEVICE 8THER THAN IS8 TERMINAL (B8R

THE LINE PRINTER, 1F IN BATCRY, ERRBR MESSAGES




~ ' S7
ARE 1SELED T8 WIM TRERE AS wELL AS IN THE LISTING

File, ANSTHER LCATA PATK 13 UspD FBR TRE
eRKgR LAGGING SEFERRED 1€ BELBW, YET ANETHER FATH 1S
USED T& RETRIZVE EXTENDEL gRRER MESSAGES REGLESTED

EY THE USERs ,

1022 SYSTEM INTERFACE DATA STRUCTURES.

ALL DaTA CSMMUNICATIGN BETWEEN ThE SYSTEM
INTERFACE ANC 9THER FBRTIENS 6F THE L8GS FRECESSER
Ie HANCLED IN 3NE 6F Twe WAYS, 1IN ThgE CASE BF
NUMERICAL ARGUMENTS (ERRER CODES, ETCels A
REGISTER IS FASSgL CENTAINING Thp NUMBER I1TSgLF,

DATA 1€ FASSED THREUGH FIXED LECATIENS KNEWN
BeTH T8 THE CALLING PREGRAM AND THE SYSTEM
INTERFACE MBOULESs WHILE THIS 1S NBY A G&60
PREGRAMMING TECKNIGUE IN GENERAL, IT IS WELL
ACAFETED FOR A NSNeRECURSIVE EPRRATISBN cUCK
AS 1/8, BEINC EASY FER RETH THp CALLING AND
'RECEIVING! FRGCRAMS,

THESE FIXED CATA ARcAS ARp CONTAINED IN SYSCTYX,

THE SYSTeM INTERFACE COBNTEXT AREA, AND ARE DETAILED
BELBWe .

1923 ACLBUNT/USER INFORMATION (S11ACN)

THIS DaTA ELBCK CENTAINS THE LBGY LSERS
ACCBLNT NAME AND UGER [,C. IN ThE FBLLEWING

FORMAT ‘
81 ACN wBRC ¢ F1RSt FaUR CrlARE, ACCT
WERC 1 . LAST FBLR CRARS; ACCT
WBKC 2 FIRST FelR CrARE, USER
WGRC 3 NEXT FBUR CHARS,; LSER
WORC ¢ LAST FBUR CKARS, LSER




1924

SYSTEM INTERFACE FLAG WBRD (S1i1FLAG)

SIIFLAG IS A FLAG WBRD N THE FSLLEWING FERMAT

FERMAT (BITWISE)?

xéCOOOOO 0c0Cocco ¢cocoece oCcecene

X = BACFLAG » TLRANEC aN CLRING CRITICAL CelE Ta
RE=ENTRANT ERRgR SITULATIBNG

WhICH FAS A BLA“INu BN 1/8 BFERATIEAS,.

aveC

B = nAYCFFL - TLURNeD BN IF LBGE 1S RUNNING IN BATCH,

D = CIACFL » TULRNEC 8N IF THE sLTPLYT STRzAY (NSRMaLLY

THE RECEPTBH CF CIACNBSTIC MpSSAGES) hAS
BgeEN CIVERTED, TRUS FRBVICING DIAGNSSTIC

MESSAGES LIVE ANC CIRECT T8 ThE USER,

19245 USER BREAK COUNT (SIiBRKC)

125

{1,882

THE USER BREAK COUNT IS INCREMeNTED gvpRY
TIME ThE USER AFPPLIES TRE BREAK KEY, IT
1€ KgPT IN A FLLL wBRO F ThE CﬁhVEhIENCE
EF THE EXECUTERS

INPUT BUFFER (SI1IBUF)

TH1s BLFFER 1S LSEC BY CALLS 1A SYSIN ANC 18
SYSELSAC, l+E,, €Y 28TH INPUT STREAMS SINCE
THFESE MAY NEVER BE ACTIVE aIVLLTAthbSLY, Ng
CeNFLICT CAN ARISE,

SI31BUF  FALFWERD CBUNT BF SIGNIFICANT

CATA BYTgS, FBLLOBWED BY UF 718
292 BYTES 8F CATA,

STIINSM

~THIs DeLglewBRC 1S CIVICEL INTA THREE HALpwBRCS

' ~

(TRE- FELRTH IS UNUSED) GIVING ThE MAXIMUM BUFFER

SIZg BF SIIOBUF, SI3INSM, AND SI:1IBUF,




' 29
1,288 LIMITS ON BUFFER SIZE {(SI1iLI1M)

S1:L1VM CENSIZTS &F A CEUBLEWSRD, FACHK RALFWRRD 3
BF WrICH CBNYAINS THE LIMIT aN Thp AUMEER 8F :
CHARACTERS whICH MAY Be PLACED IN BNp BF ThE B
SYSTEM INTERFACE BUFFgRE: !

FALFWERD ¢ LIMIT FER SI1:inBLF
1 LIMIT FER SIi1ASM
2 LIMIT FER SIt1BLF
2 UNLSED

f¢26 RECBRD BF LAST ERRBR MESSAGE (SIILEM)

TH1s CeNTAINS thE ERRBR CBCE FaR ThE LAST pRRSR

MeS€saGe ISSUED T8 TRE USER, IT 1S USEC Fex

DEBUGGING ANC ALSS T ALLEW LesX<UF BF AN EXTENCED
gERkeR MESSAGE 8N A FILE,

e rawa i m b

SIILEM  WBRC @ LAST pFRRBR CBCE,

1027 NAME 6F LBAD FILE (SIishaM)

THIS BLOCK CENTAINS THE NAME BF THE FILE 78 Bp
SET EY A SYSSSET B8R SYSLSET »a 3 WEBRDS, TEXTC FBRMAT

10274 LOAD FILE ACCHBUNT (SIisACC)

TH1S CBLELEWGRD CENTAINS THE NAME BF Thp ACCABULNT T8
BE SET BY SYSSSET 8R sysLseT, BLANK 8R ZERB IF Nehps

$e272 LOAD FILE PASSWBRD (S]iSPAS)

THIS DBLBLEXSRD CENTAINE THE PASSWBRD BF THE FILE 78
BE SET BY SYSSSET BR SYELSET,. ELANK B8R ZEREB IF NONE,
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1223 BUTPUT BUFFEH (SII8BUF) ‘

THE BUTPLY BUFFER RAS TKE SAME FERMAT AS SIIIBLF,
AND 1S LSED IN ThE SANME FANNER, EXCEPT TFAT IT 1S
USED Fer BUTFUT STREAM BFERATIABNS,

1%29 TIME AND DATE (SI:iTIME)

THIS BLOCK WILL CENTAIN Thg CBRRECT TIME AND CATE
IF THE USE 8F 17T IS PRECECEC BY A CALL T8 syscCLeck,

SIVTIVME wEBRC © tHRE M)
wERE 1 ™M XXt
WORD 2 'X Cp1
®ORC 3 FRARAR

PHK MM XXX DC, 1 YY1 IN UTS STANCARD F3RMAT (H MM
IS THE TIME, XxX IS THE MENTh, OO THE CAY, ARG
YY THE LAST T8 CIGITS 8F ThE YEAR).

19297 TRAP STATUS (SIiTRPS)

S1ITRPS, IN FACT, 1S THp BUFFER USEgD BY SYSERR
T8 RECERC FATAL ERRGRS IN A CIAGNESTIC Filg,
17 CENTAINS, AS A SUBSET, SEVERAL 8F THE ITEMS
MENTIBNEC ABEVE, IN THE BRDER INDICATED;

SII{TRFS WBRC @ SISTIME (4 WBRLCS)
‘ WBKC & S1:ACN (5 wWBROsg)
WERC 9 SIsLEM (1 wBRD)
WORE 10 SIiFLAG (1 wBRD)
WBRC 11 SIVERKC (1 wBRD)
WBRD 12 SIITRPX (13 wSRCS)

THIS DATA 1S WRITTEN IN Thp L8g® ERRBR LEg IN THE
CASE €F A FATAL ERRER BR 2 TRAF o
$0293 MBNITOR TRAP ]NFBRMATIEA
S1ITHPX CSNTAINS THE TRAF STATUS RETURNED FREM Thz
MBENTTBR WHEN A TRAF GCCLRS
14
" WBRD € FPROCRAM STATLUS BALBLEWERD

2 16 GENERAL RECISTERS
18 TRAP NUMBER
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101

AFTER A FATAL ERRSR (NoA=TRAFY, THE LsCATigN oF ThE
TRAF 15 FLACED IN wBRD o, TRE 4¢ GENERAL REGISTERS
IN LBCATIONS 24175 AND ZERS IN WORCS { AND 18

MBCULE FUNCTISBNAL SPECIFICATIONS

ALL 8F Twe SYSTEM INTERFACE MECULES AVAILABLE Te& THE

BTRER COBMFBNENTS EF THE LBUS FReCESSBR AR CALLED BY a
SIMPLE '8RANCH AND LINAY T3 TFg CpsSTReD MeOLLy THRALGKH ,
The LINK REGISTER (CULRRENTLY REGISTER 11)s THE ARGLMENT,
IF ANY, 15 FASSED IN THg 'F' KEGISTgR (CURRENTLY ReGISTER
13); ANY vALUE RETURAEC 15 Fasegl (N REGIGTER 'RET!
(CURRENTLY ALSO RegGISTER 13), FURTHER LpTAILS AR FREYIDED
IN THE INCIVICUAL CeSCRIFTIGNES,

1931 SYSINIT=» GENERAL SYSTEM INITIALIZATISN

1e37H18 MOLULE 1S CALLEC AS A SUBRBUTINE BY THE
L8Ge EXeCLlTIVE, 17 TAKES CONTREL BF ALL EREAKS
ANC TRAES, SETS THg FLAES IN StiFLAg, AN EpgAs
THE INFUT, BLTFLTs AND LEAD STREAMS,

- THE CALLING SgGLENCE 1S EF THp FeRMg
o BAL,LINK SYSINIT

N8 FARAMETERS ARE FASSED ER RETURNED,

41932 SYSLSET-» CIVERT LEAD SYREAM

Tkls MeCULg IS LSEC T8 CIVERT thke LBAD STRoAM
Te TRE FILE IDENTIFIED BY SIISNAM, S1iSACC,
AND s1isPASY THE CALL 1S BF THE FBRM:

BAL,LINK SYSLSET
N8B PARAMETERS ARE PASSED BR RptTURNED; IF THE
Filg CeLLD NST BE EPENEL, THE STKEAM 1S REe
DIRECTEC T8 ThE USER CBNSELE (eN-LINE) BR
LgGp PRBCESSING IS TERMINATED, 1IN NEITHER CASE
1S AN ERKBR INDICATED T8 THE CALLING PRBGRAMs

oo e

I W~ STy N P, Ay

Fp———

PRy

4 e e s 8 S
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1233 SYSsSSET~~ GPEN STBRE STREAM

THIS MeCULE WILL BFEN ThRE NBRMALLY CLSSED
STERE STREAM, 76 THE FILE ICENTIFIED AY
ST$SNAM, SIISACC, AND STiSPAS, THE CALL IS BF Te: FERM

BAL,LINK EYSSSET
ClsRET 0 : ‘
ENE NBSTERE

N& FPARAMETERS aRE PASSEL; BMNg PARAMETER IS
ReTURNED IN LBGICAL REGISTER tRET'4 A NBNWZERS
Vallp INDICATES TRAT THp ReSLesTel STORE CANNST
Br FERFBRMED, THE EXAMFLE SHBwS A RRANCH T8
NgsSTeRe IF ThHg STURE CBLLEC NST Bp CBMhg,

44335 SYSXSET

SYSxsgT 1S CALLgD BY SYslseT AND SYsSsSeT TE PRAVIDE
A CeMMeN MpThROCD 8F CLYSING The ReSFgpCTlve STR-AMS
AND MpRGING Npgw FILE INFERMATIBN INTE THE CCB,

)

1+34 SYSREAD

SYSRpAD Deps THE ACTLAL RgAD BRpRATIBNS FAR SyYSLBaAl AND
SYSINe ALL VARIAELy PARAMETERS B8F Tthr FPT (SEE XERSX UTS

- BATCH PRBCESSING RpFgReNCp MaNLAL) ARp KePT IN RpGISTERS;
TheY ARg altpRgl IN SLOR A WAY TRAT Thgp MONITER PpRFE3MS
17s 8PegRatieNs CIRECTLY INTE S131EBUF, Thg INPLT BUFFgR,
The C6Cp ShelLl Bp STUCIgC VERY CaRpgFLLLY. TR pSSeNyIaAL
TFEBRY IS TRAT ¢9 CRARACTER READS ARE ISSUEC T8 Thp USgR
(CemPLETELY TRANSFARENT T8 RiM) UMTIL UNDER 1cC CHARACTERS
REMAIN; AT THIS POINT bg IS GIVEN A WARNING (IF Hg IS aN
BM.LiNg Uspk) THAT kpE 1S RUNNING EBUt B8F sPACeE, AT AANY
FOINT, Fp MaY CENTINLE 2 LIN BY TYPING Thp CENTINUATION
CRARACTER (CONC) FBLLEWED BY A LINg TERMINATIEN 4
CrARACTER (AN EGT,FF,CR,LTY,SLEB,FS,G65,KRS, 6R US), WHEN Hg
1SCUES A TERMINATION CFARACTER wITrrUT A CENTINUATIAN
CRARACTER, ThE INFUT IS CBMPLETE.




ic3
19341 SYSLBAD-~ READ FRGM THE LBAC STREAM

THIs MeCLLg Rpals BMNe LeGlCAL RpCHRD INTS S1i8BUF,
THE CHARACTER (CAHRIAGE.RETLQRJ ETC.) ENCING THE
LeG1CAL RECBRD IS INCLLCED IN thE CATA, THE CALL
Is BF THE FBRM:

BAL,LINK SYSLgAC

NB FARANMgTERS ARE FASSEC B8R RETULENEDR, NETE THAT
AN END.BFFILs BN SY5L8AC WILL Calsg THE LBAD
STREpaM 18 BE RgLIRgCTel 78 ThRg USEReS CpFallT
STREAM CeEVICE, AN ENDwpFoFILE 8N THE CEFAULT
DeViICs IN BATCK WILL CALSE LBGA T8 TERMINATE,

19342 SYSIN»= REAC FREM THE INPUT gTRzAM

ThIs REBUTINE RpACS AS IN SYSLEAC, EXCEFT THAT

- INFUT 1S TAKEN FR3M THE INPUT STREAM. AN ENDa
BF=FILE 6N THIS CEVICE WILL CALSE SYSIN T8 REAC
FROM ThE DEFALLT CgVICE IN SLESEGUENT CALLS.,
AN END»BF-FILE ON THE DgFAULT CEVICE IN BATCK
WILL CAUSE TERMINATIEN gF L6Cs,
THE CALL IS €F THE FEBRM;

BAL,LINK EYSIA
NB PARAMETERS ARE PASSEC ER RETURNED,
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1936 SYSBUTe~ WRITE T8 TRE BLTPyT STREANM

TRIS MECCLE WRITES THE CATA IN SIIBBUF 16 THc
SLTFLY STREAY, BREAKING IT INTG PHYSICAL RECBRES
IF NZgCED CUE 18 THE SIZE €F TWE L8GICAL RECSSD,
CALLS ARE 8F TRE FERMi

EAL,LINK SYSBLT

N8 PARAMETERS ARE PASSEL BR RETURNED,

15365 sYSD1aG -

SYSL14G MrReLY LEALS THE CCB ACDRESS ANC THE Kgy
ADCRggg FBR Thp MiUs DCB AND CALLs SYSWRITE,

1937 SYS3TBR-s WRITE T8 THE STERE STRpAM,

THIS REUTINE wSRKS AS SYSBUT, wITH THE EXCEPTICN
THAT 17 WRITES T8 TKe BLTFUT STREAN, AND TEKAT A
NULL REC8RC (CsLNT=C) IN SI2BRUF WILL CALSE Thg
File 16 88 CL83pCe NOTE THAT tHRp FILp WILL
ALWAYS RE CL6SgC IF LSgGS TERMINATES 8F IT1S 8N
ACCBRE ANYRAY, - : -

EAL)LINK SYSSTSR ' ) - Te

CI,RET o
BNE NBSTEBRE

N8 PARAMETERS ARE FPASSED; BNE PARAMETER 1S
CRETURNED IN LEBGICAL REGISTER IRET!] A NONeZERS
VabLe INCICATES THAT THE REGLESTED STHRE CANNAT
Be PERFORMED. THE EXAMFLE SkEWS A BRANCK T8
NB8ST8RE IF THE STHRE COBLLE NET Bp CBNE,
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12375 SYSWRITE-=STREAM ULTPUT REUTINE ©

SYSWRITE DSgs THr ACyUaL WRITp BPERATIENS FOR sYsslr,
SYSTERE, AND SYSCIAG, ALL VAKIABLE FARAMETERS EF TEp FPT

(SEc XgrOx UTS EATCH FRBCESSING REFERENCE MANUAL) ARg

IN FEGISTERS; THEY ARE MANIPLLATED IN SUCH A WAY TRAT Thrp

MENITBR PpRFERMS [T7S BPERATIONS GIReCTLY FRaM s1iesLF,

ThE EUTPLT BUFFERW  TFp BASIC THEBRY EF BPERATIEN 1S As

FeLLeWS: IF Thg NUMapR 8F ChpARACTERS LEFT [N ThHE RLFFeR

1S LESS THAN 72, Thz LINg IS BLTPUT AS IT IS, IF NsT,

The 70TH CRARACTER IS LYGKED AT, IF IT IS A SFACE,

1T 18 ReFLACED BY Trhe CBNTINUATIBN CHARACTER AND THg

LiMe 1S EUTPUT 7§ THAT FEINT. IF M@y, Thg LINE IS

BACKED UF LNTIL A SPACE IS FBLNC B8R s CRARACTERS KAVE

EEEN INSPECTEC, AT whlICr FEINT TKIS CRARACTER IS REFLACED

AND THE LINE IS SUTPLT (ThE RgFLACED CrARACTER 1S SAVED) .
~ THEN THg REPLACEC CHARACTER Is REINSTATED AND MADE Thg

TREN THE REPLACEL CRARACTER Is REINSTATEL AND MADE Trg

NE® BEGIMNING=GF-LINg, ANC THg ABBYE FREBCESS 1S CBNTINUED

UNTIL THE ENTIRE BLFFER RAS BEEN BLTRLT.

1#38

»10385

SYSCLBCKe~ UFDATE CLBCK

THIs REUTINE RgFReESHED ThE CLBCK IN SI:TIME,
CALLs pRE EF TRE FoRMi .

EAL,LINK SYSCLECK
N8 PARAMETERS FASSEC BR RETURNED,

SYSXMSG~-EXTENCED ERROR MESSAGES

SYSxMSG TYPES AN EXTENCEL pRRer MESSAGE IN RESE8MSE

T8 A GLESTIBN MARK (SEE SYSLEAD), IT FICKS UP Thc

LAST ERRGR NUMEER FREM gliLEM ANC USES 1T T8 GEN£RATE
AN ECIT KEY WHICh 18 USgC 18 RpAC FREM A FILE, 'L2CGBMSG!
THE FIRST LINE G6F AN EXTENDED FRRBR MESSAGE [N This
FILE.HAS THE SAME LINE NWLMBER &S THE ERRER NUMEER,

EACH SLCCESSIVE LINE HAS THIS NLY¥BER INCREMENTED

BY «Cis ,




1239 SYSERR-= ERRSBR RANCLERS,

THE NBRMAT ENTRY TE SYSERR 1S MADE THRBUGK
A CaLL BF THE FEBLLEWING FEBRM;

SYSERR 57

WeICH 1S A MACRS Wr1CH GEMNERATES A LEAC BF ThE

ERRER CBCE AND & CALL T8 SYSERR,

SYSERR ANALYZcs Thg ERRER C6C0p, CECICES IF IT IS IN FaNGE,
AND 1F 88, PRINTS The RgGUESTED gRRBR MESSAGE, INSERTING
TEXT FEEM SIIINSY EN THe LgFT AR RIGHT IF RpGlpsTel,

18 FaTel, THE gRRBR 1S LEGGEL T8 AN pRRE6R FILE WITF THE
ERRSR NLMEER AND The USpRYs REGISTERS, FATAL ERRERS

THE 1x1 BFTIGN WAS SPECIFIED, IN WHICK CASE THE USER exITS,
SPECIAL gRRER CBCE ¢ PRINTS Thp 11 AM ATt PESSAGE BNLY]

w1 EXITS, ANC .z LBGS TrE USER OFF (IF FTLESGSN IS 13,

19326 SYSBREAK == BREAK RANDLER

THE USER BREAK CBUNT 1S INCREMgNTED AND
A TRAF RETURMN IS MADE 76 THE MENITER,

1+337 SYSTRAP <= TRAF HANDLER

1y  IF THE CENDITIEMN 1S a STACK BVERFLAW,

A CALL 18 MaDp 18 STACKTR IN THE
STERAGE MANAGEMENT RalLTINE. IF THIS
CALL RETLRNS A SUCCEssFUL CBNDITIEN,

- THAY IS, lF THE STACK SIZg wAS INa

- CREASED SUCCESSFULLY, A TRAp RETURMN IS
MACE TB TFE MBMNITER; 8THFERWISE, AN AFFFRSe
FRIATE eERKSR cBCp 18 GeNERATEC AND A
"(RE-ENTRANT) cALL IS MACE T8 SYSERR,

2) IF T IS NOT A STALK BYERFLBYW, A
AN APPRUFRIATE gERR8R C8LE IS CGENERATED AND
A CAaLL Is MADE T8 SYSERR

IF The BACFLAG IS Spt A TRAFP MESSAGE 1s
GENERATEC LBCaLLY, AND L8GB 18 ABEBRTED T8
PREVENT RE-ENTRANT ERROR CBNCITISNG,

—— v ——  —
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123958 SYSIBER »» INPLT SUTPUT ERRGR WANDLER ¢

THIs MECULE RANCLES ALL 1/9 ERRBRS FOR LSGEB, 17 MAKrS
EVERY ATTEFPT T8 RKgCHVER ANC T& G& T@ THRE TELETYPE

(6N LIMNE BNLY) IF THE SpLECTED CeVICE C85S NST FUNCTIAA,
IT Lsge MIFRINT TO FANDLg ALL MpsSaGes, SINCE L8BGS'S
178, AT THE FOINT THAT gY¥5S18ER 15 CALLED, 1s s8vislsgly
IN TRELBLE., ,
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SYSIOET — ST IoET

IS SIT3 13 6175 3 61TS variaml

LIk 1o cipacs! DEB 1 missace TEXTC FORMAT o .
NEXT ewTry |’ AODRESS.

1

wors 4 WORD 9 : WORD

WORD (9}

‘ FLAGS: a1xs Owowsd XB- agorT 1F BATCH
i TT - TRY TTY
YA XD - canvcer DIAGNOSTICS &
4 8 RS - REsgTTASLE QB e
o : -9 ‘ SP - Sreaal DB . = ' R :
ST:ToeT (1) MArES AD cex0R MESSACE AVRIACLE Fog ERCH . = ... =
oL Topvystat DCE, APD '
(2) INDICATES WBAT 1wr os 2% r;»mw 0 pemcoan

. SYysIoeT- ST:TSAT - IR e N

o~ .
e g
3=

sSPEC A 1
: - [~ AL ALTION ox GO A
"‘: R B EXROR Co2g ! 134 HE_,‘M‘

EX ke Coeg -

| ROUT IWE AopRTsSS | K e Tt pelh
.’wazoo wozy 4 o wozo 7 - - - - b

L SI ISFH [t)' MALEL An TRRCR MESACE .Aw:xu;&‘i FoR EACH - - .

Tl S - RECOGNITED EX2DR Coog, AND T L endes i

e .-,‘-, : -,.:' (z) ﬁVDICAT’g WHaT T GO D HAVDLE Tz»%’-‘ ozzo:a- - oL L

svssm = STIERT o T T Tt A O A

15 8175 13 BVTs
53 €202

FLAGS [MESSAGE
i vnxacs

[N S LeweThn C£
o TASLE
QO‘O O . \JO-_&Q 1

TUUFLAEST pis O FRATAL — ERANCH T0 RESET, LO& EREOR  © Taino
) ' - ~ Move ArGisTELS TO SEIITRPX Bcronc e L

2 . X = B Logo £XLoumien ~ , ]

: - . 3 te - INSERT O LEFT - '~'_. RN

. R 11 R - iNsexr oo RIGHT :

' CSXeerT (1) convtrolSs wHexe (1 AT ALL) ST DOSH u:J, 86 l}oseKTO) .
e T . - DY ERROR MESACE, AND I o o

-

©TE () ComTROLS ©VD ASTION. L e

getense 2 o o S _
-{SYsToeT 1.3 1 ny3I3 . S S
" levysErT 4.5 2OMYE3 S

t
3,
!
b

JTHu/uer/ MY 232
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RATIGNAL §OR ERRGR HANCLING

THE LISTING AND FLEWCHARTS gXPLAIN WhAT HAPPEAS wHEN AN FRRaR
CCCLRS BN a LE8GE FllLg BR CpviCE, THEY FAIL, KBWEVER T8 EXPLAIN Whv,

THe FRECESS 6F HANCLING A L8GB FILg £RRBR 1S DIVICED INTE Tu®
FARTS == THE F1FST, THE SPECIAL ACTIBN, IS SFeCIFIC T8 THE gRRER

cetg FASSEQ BY THE MBNITEBR, AND The seCeAC, THE END ACTIGN, IS
SPECIFIC Te THE L&GS CCE INVBLVEC, |

THE DCB1S ARE CLASSIFIED INTE TRE FLLAWING NBN=MUTUALLY.
CEXCLUSIVE gEvst | |

ABBRT IN BATCH | | o

e=THUGE DCBig WHESE PALFUACTIBN1SG WSULD MaKp FURTRER BATCH
FRBCéSSIhG UNDgS1RAELE. NBTE THAT THE gNC.8F.FILg gRRER Cs\DiTigh
IS AN EXCERTIEN T8 THp FRECcCUKE, AS EhDgGF.FILE IS TFE NE?PAL
WAY BF TERMINATING A LBAD, THESE OCE1S ARE: MiSI (THERE 1S A&
PLACE T8 TURN IF @UR INPUT CgVICE FAILS), MiCl (SAME, FER CATA).
AND Hgga (THgRgp IS NEB POINT IN CBNTINUING IF THE LSER CANNST GET
ANY BLTFLTY, |

RETRY &N TELETYPE

v>TRUSE DCByg WHKICK SHBLLD BE SWITCHED T8 THE TELETYPE BN Mals,

FUNCTIOBN, CURRENTLY THESE ARE TFE SAME CCR1S AS AEBVE (BATCH ABSRT),
f

NBTE THAT AN ENCogFaFILE BN FMISI IN BATCK wWiLL N8BT BE ABSRT:D (SEE

~

ABBYE)S IN THIS CASp, THE DCE WILL Bp SWITCKED T8 THE CARD READER,




: 11¢C
RILL DIAGhestICS , .

e

'";uCLRRENTLY eNLY 306, TRE CIAGNESTIC FLAG 1S RESET, THUS
ENDING ThE DIAGNSSTIC BLTFUY, IF AN gRRER 8CCLRS, THIS IS
ACCEFTAELE, SINCE IN ANY RATE THE DIAGNBSTICS ARp STILL WRITTEN
T8 MiLe (MiDls 1S Lsgl BNLY 18 FREVICE A CESPY 18 THE USER &F ThE

CIAGNESTICE IF MiL8 haS BgeN CIRECTED AWAY FReM KIS TERMINALY,

RESETTABLE DCB!'S ‘ _ ]

<= THBSE WHICk MAY Ep CRANGED U“¢ER PREGRAM CENTREL, 1,.t.,
MiSI ANL Fisy8=p (L6AD ANC sTERp OPERATIENSy, LSED 18 INFIE:T |
CCB'ICEhTI?ICATIﬁN FER CERTAIN ERRGRE (THAT FILg C8gS MNBT EXIST, ETC.)
WFERE PREXIMITY MAKgS SLCk ICENTIFICATISN UNMRCESSARY, ANG AESTHETICS,
UNRANTEE.  aLSE ULSEC T8 TREAT (FOR EXAMPLE) ENDa=BF.FILE ERRSRg
AS sUCH ENLY FgR FILés 6N wh]CH SUCH fs PERMISSABLE (IF fﬁg 5Ca g8

NBT IM This cLASs, THE ERRBR [S TREATED AS A 'NEN,FATAL' ERRER,

~SPELIAL pCats A _
«=THBEE WHESE EXISTANCE ARg UNKNBWN T8 THE USER, CURRgATLY

FiMSG ANC FiLEG, TKUS, FBR EXAMFLE, IF THg L8G FILE LOES N&T
EXIST SYSIEER CEESNIT BETHER TELLING Thkg LSgR (SINCE kg DSgShi7
CARg), BR IF THg pXTeNDgl pRRER MESSaGE FILE’DSESN'T‘exIST, THE
CALLING FREGRAM MAY NBTIFY ThE LSER AS IT LIKES,

| NGTE THAT wWKILE THESE SETS FRIMARILY c&NTREL END ACTISN,
THEY ARg LeeD T8 MOCIFY SPoCIal ACTIBN IN saMp CASES. PMBRE DeTAils

ARE AVAILABLE IN THE FLEWCHARTS AND IN THRE LISTING,




THESE ERReR CSCEs IN ThE SPECIAL ACTIen TAELr WERE CRSSEN Ts
'REFLECT pRS6RS EALY CAUSEC a3y PREBLEMS EXTERNAL TE LBgE. THUS,
ERRSRE IN 1/8 CALSEC BY BLGS IN LBGH ABORT tHe LGS PRECESSER
THIS IS CBNp FBR TwB REASONSS
1, T8 AVEID Rg.gNTRANT ERRER CoNDITIENS CAUSEC aY ESSENTIALLY
PEFECTIVE ERRER FANCLING, AND '
Ze 18 IHPEL TRE USER T8 €RING ThE EFRER 16 The IMVECIATE
., ATTENTIBN 6F MAINTZNANCE PERSENNEL,

IF Lsce 18 DgBLGGED, THESE ERRERS SHELLD AEVER 8CCLR (AND IA
FACT FAVE NGT), SINCE TREY CONCERN RgFERENCES T8 NONWEXISTANT
CCca1s ANC GTHE§ FaTAl CBNDITIBNS, MaSITBR 1/8 ERRBRS ARp NeT
HANCLED glTHgR, SINCE AT THE PBINT AT WHICH BNE HAFPPENS, TFE USER

1S ENLY SECENDS AwAY FREM CpSTRLCTION IN ANY CASE.
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134 EXTEANAL RBUTINES AND DATA UstED

CBMLY BAE REUTINE ExTcRMAL 76 The SYsTocM INTERFACE
IS USeEC. THIS REBLTINE 1S STACKTR as MgNTISBANED IN
SECTION .39« THE CALL T8 STACKTR 18 8F Thkr FaRM

BAL,11 STACKTR
CIsRET 0 WAS STACK INCRess
ENE BADgTK 1F N3T, ERRBR

WreRg BADSTK WBLLLC 8p AN ERRgR RBLTINE AND T“”
C8Cg FslLeWING THE CaALL Ik-Lth WELLE Bz A MBNITER
TKAP RETURNS

IN aDDITISN, A ERANCH 1s MACy 718 Rgsev IN THE LEGS
EXECUTIVE T6 BAIL SbT BF A GRAVE ERROR e

FOUR EXTFGNAL CaTa QrCI STERS DEFINED IN THE PARSER

ARE NEECgD BY ThE SYSTEM INTERFACE T8 PRINT ThE PRECEZCURE
AN LINE NLVE"R FER gRRER MESSAGES aANC TR DrTEnPINE TRE
FREMPT CH*PACTFR'

PRBCEDURE A WERD CaNTAINING A PEINTER T8 Thg
: NAME BF THE CLRRENTLY-EXECUTIMNG
FROCEDURE: ThRE PRECECDURE-NAME STRING
CENTAINS A HALEWRSRD CBULNT IN THE
FIRsT HALFWeRE, Fellewgl 8Y THE STRIANG,

LINE ‘ A WeRD CahTAImzxc Theg LINE NUMBER
BF THE CLRRENTLY.EXECUTING LINE,
(IN BINARY)

Felr pXTER\AL CATA ARg USgFUL 78 TFg 8,1, SYSLBAD RzFrRpNCrs
"1gUFLAGY T8 SgE IF LACEB 1S eDITING I~ 6RCER 78 SET TRE PR&FEH
- PREMPT CHARACTER, gSYSERR UHECKg 'EEPTH' FaR A NBNeZERe V,LUE

78 TeLL IF LG8 IS pxpCUTING A UsSgRahgFIANel FRaCEDURE WHEN AN

ERReRr 6CCURS; 1F SE, IT USERS 'YLINEY AND 'PRSCECURE! 16 IAFBRM

THE USER WHAT AND WHgRE IT WAS ExeCLTING AT THE TIME 8F THE gRRER,
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- BYSTEM~INTERFACE INTERMAL SPECIFICATIONS

e LIST BF FLBWCHARTS

SYSINIT CGENERAL INITIALIZATIEN
SYSIBER INPUT/BUTFLT ERRYR RANCLER
SYSLBAD LBAC STREAM INPLT RalLTIMNE
SYSIN INPUT STRzaM INFUT REUTINE
SYSREAD STREAM ésACIAG MEDULE
sYSeUT  BUTPLT STRzAM BUTPUT RelTIng
SYsTBRy STHRE STRpAM BLTFUT RBUTIN:
SYSWRITE STREAM WRITING MEDULE
SYSLSET LE8aAD STREAM SET RBUTIhp
SYSSSET STERE STEAM SET RBUTINE
SYSERR ERRBR MESSACGE FANDLgK
SYSTRAP TRAP HANCLER

SYSBRK  BREAK RANDLER

SYsCLECK CLBCK LPCATE REUTINg
SYSXMSG

EXTENCED pRRER MPESSAGE FACTILITY




SYSXSET

(SYsiwiT )  (SYSLseT)

CLEAR FLACS SAVE REGCS ,: “ ) \\_5
3 i’ ’ F1STCIEN wo
SET BALFLAG | 1 .
(caTicaL core)| @ DvoTc. HoST ! -
12 : T ’
REQUEST USER : { .
cousoeixm;pt CALL S5 KSET, lQose FoSTIEE _
RTGUIST . ¥ ' .-
TRAPS , oPen HM:ST , ;
' g L - = .
/| | Restoee Rees NSRS o IR
_ BATCH? : , IR -
: © (retoan Y T pecor ]
- o I N o v SHOW ALCoLaT !
ves L o SHOW ACCT UNUES] Je oo :
I - ~no. S T N I
_. |SET &g@zm&g, Ll T SN :
Twiteze 1 K SY¥sssET PASSWORD - -
) coTexr ARG ‘ R : N w::'glgﬁ

o |'Loeo HERE" ! ¢ | SAVE REGS: - LS i '
' \___//"J . T L -7 |SHOw  PASSUCED:  iSHOW  PASSwO:
2 e N L i = . ‘,__-r:_ “ L - - N N i - ) U”USE\{) % i Us@
LINDOTC. FISTEE. T = I

U joren Loao STGH

S or’goo«f?frsman ‘ . 7 -
: M:10 X T RDJVST D LBy

7| CALL SYSKSET, R _
— . L (RETURN ) o T

"1 0P FISTORE. LT T

. ; s TNOTES

2T MOUTHR BATLZM FLase
T 1S CMIEH-OROSR EIT OF
JIITT IN THE 308 D=
U FCRMATICON TR
) _ @3;\!)’:“’:0 CATLYFL,
- - - AnD DiagFl. Ais N
1SeT nracrL o ol I TR
o=t ' : : T< -1 S J-*-v. .
? | B REQT% O @ Re ;g @ Y.ET Trs ESY ™E
T ) AVl o MODIFXCAﬂou Gt THE
LT Reser BavRee - | restore Rees ! S -t ReGISTER DigecTuian
L ‘ S _THE STACA.

SR @THE’ ADTVST DC5 CALL
. RET URN - DOES VERYTHING
R . . 7 THAT THE O£ CALL
R o ST p0Es EXCET AR
_ QELEASE 7. SN ‘_:.- B DeNDNG Tr;: Fie.
. SYsStanIT 1.7 /lomy 73 : ) RPN
SYSLSET 1.l /i MR 33

avsSsecT 1.1 /MR IS
SYSXSET -1 /1y ner 33

2| orev pracmosnc
- vevice (mwo)-

s . HO88S ~ U.C.IRVINT - 12 HMAY 4333




($12)

. .

SYSTOLR) ' L : R
v.— . L CcCArR'T L. ————;
. = EX1T 1O :r'aw.[ crin R
- SA\E ALL Ke65 ACTIEN meuiing—— ! I O E COF
O TEMHPSTAG e ”“x 0
T N0 oF M 2
3 e =~ - \
CET Tho oror s ™R Aesmie
cCopc JTOE-OF s » [-Y3 N
W A P - Sfcoat.
. s 3 pzo
&EET L£Cs ~ S <
AODRESS | RESETTRE "\ o i‘
— el
& pce Sl
INITIALT ZE 2 i
sSeprCcH D - YES
- > VYE.S
: To fiac seT |
: ™ E.0.F. ' we
. . gPrL‘DJT E2ROR 1}
f — i TYPE ool
v { ToexknrF
LINK TO oYt !
o UTRRE enTE Y ' R :
: /\ : -1 PRDUT Erior sPECIAL 1o
' o HE SSAGE pce
LK =0 . . ‘ \___1/

Inooreste Fae

- CoOVERT grieog | sEUSY
CoRg L T e s | =
TO UEY NOT Foug] Iser T Fuac 7o

. (sv¥sere zg )
Lo : - @

e
= 1 i
. g::gr» £ RROR - ‘ 1CART e £I(E !
C - . .
: . i - ’. P X X . T o . T . °
™,

S ' EXTT \ ( ENDACT I;‘""“‘"“
A e v',i(m SVSEKO; i » Py
| D mrLE enme T anng D s ol PPRIOT Ip oF
T NOTES . i ST . ‘.i—' REe b R !\Dc_ﬁ/'o/-‘
* 4. SEE TRELE DifzrAM. SEARCH ULTIL WE T P v_ '
. FIND THET TRELE CITRY  CORREL POLCIN & Lo PRI TyeLer !
TO THE ERZOR DCE. S T e R @ —
2. "UNhkapws oo ) - EEEEIOME R, ¥
3. SEE TALIC DIAERAM. STARCH LwnL WE e B ¥
FINe THE TRELC (TRY CORRED POALIIC S e |0 Neu-FATAL

T T™HE ERROR CODE.

RESETTAGLE LCB'S AL TROSS Lnosg
ALL ERR02 n(3SACE, FOR KXOWN Dig's ASSWMMONTS HAY BE CHARRED Uwoee

ARE PRDITCO TREOUZH MIPRINT T80 progzanm CowmTROL., CURARINTLY HMIST
PVOID RE-ENTPANT CREORS. hoo F:SIOLE.
T ‘ | SPETIAL DC&’s ARE THOSE LcH AXE
pELeAcE 2 AMASIBLE 70 THE USXL. CweovtLy FLO0G

SYsioek 2.1 8?1‘/’-}3.‘! ) ..AwoFZMSG.

.- Ty L L e, o e, I e . . LI

S F. souss/U-C.VILE /22 HAY 4933




< ENOACT )
f_'—/

SET I/0 CEROR
CovE

)
cLosY

YES

ny.

TS vl SYsee 4 F - FATAL 1/0 Error

r
> PEBET DIAGFL

|

— 4

Trece oser parat i
| TTY exROR

- B
. EXTIT )
o (i‘:’__f_i,l/ 2

TE L0 - DY BATCH

" svsere 8- “&YE -~ evo-or-FuE
oo ON CoNTHgL pevYicsE

RISED T CTTY 02 C.RD%.

R

/SERR 4B

NO

. TELL usex og {
‘No ! ISkiTen To X/ _—

Arg

W

€
chAkp repe” 7
2 oPEN DCa TO. .

) TTIY /CR
T

Re>Tore REGS

SYSERR 43

\




L. OQO JﬂSt@?ﬂ.

( SYSLOAD !
- N

SAVE T REGS E

ARE
Lc
Ep1DNG

PROHPT <~ '<?

s W

. tpmmre- -

\'/

SET T0 VsE
MIST

e
<s~.f5zza >
oy

: YES
: . \’
.-<S\/S7< MSG )
N 4.

RESTORE EECS

S ReTUwLARN

-

2

<~’ -.QE_TUJQAJ )

SAVC REGS

T

SET To 5E MicT!

PROMFT <. 72" |
‘{4

<5‘_]SR€AD>

¥
RESTOLE pIGS

RETLURN

SYsovuT

SAVE REGS

¥

SET 70 UsE

Y MILo T
)

<S‘:'sw::1‘r§>

Y

RESTORE RECGE

7

-

-

SYstoap 1.4
SY ST 2.1
SY SovT 1.2
3YS ToLe {-1
SYSDiAG 4.4

12 KR 3
A3 e 33
i1 MR 33
1% Mx 23
it MR F3

reeel

.o .~' \
= <s\lsu:_z ITE)

¢ ] REBIORE REGS

L&

SYSToRrg

SAVE  REGS

REESTOXE fzes

SYS DI1AG

SAvZ REGS

¥
SET 7o useE
- MDD
M)

v

RETURN

( reTv au\, o B

SYSoVv T
SYSToOR €
SYSDPITAG

1ng

W Tt -
Al
- -
= -
. . -

. - -
. S T
- : 2
. vy s
: - .
.............
-~




LOQO olstem Lrieriace

. — =\ .
S ' : na
, ———T —
(sysrem) —
. CALCUL ATE
BUF <« purrex | RO SLLTE. 1D C R
STeTINE Loe MBI G BUFAR -
' 15
YES CP Al

CA 1{:»
RZT.

SYSE. AD ™
LSTRRY "JG‘R)

SI2E (ef KThp)
< REH LILING

ITVFZ =1

Ny
veoartzs
FouTERS

©9,1-€., WFAS
T FORCED”
? -

<

Y ¥Es

tF")’.".C A Cf;‘-r,--."y-[
Cyep. Axp czc
) * RET, ’/——“

R

r—"“—-——

AV
AOD A CHRR.
RETULR! T Doy

N
h
L
‘

TTYFE<-Zi] | |SYSERR 4§
- {C.EpR) , ‘

-

SAVE CounT

NOTE
4. IFE THEEZ IS o

© . COMTIM, CRER
02 TERIMICATOR
AND CQUICE IS TTY
Fu.:O LENGTH Wes
63, LE rIdo sy
CoONoL WAS

UG eALLED"Y FrdH
*THE VCER. ¥

coPY SIIIRUE
To SXIogur
o

| :<svg o UT}

L oer |size«
: RQLGASQ 2 Vo }.qA!r),;r

SYSRCAD L& FHYI2 - o .

TH/vCT/4IvnT3

o hatand £ ¥ e v Bt Ak

n



AVd

SYSWRITE
(svsunrre)
Vel A
NCTEHL
AN

SET Lewem™ T
F0 CHARACTERS

A 2R

T<«—1s5

NO

15
LeEnNE™

' Two

GZERT

| LEVGTH <
LEXGTH ~ 4
]
SAVE T™HE gv
- CHARACTIR
v
REPLACT IT
Wit CouTiv. CHt.
T
LN CROHENT "gIT
KEY" fo2 weITE
" ves ) T
WRITE (WeTH <~
ROHAINING (D0,

NDTcaTE | Ve
Y AT L URE (-1
{

peLEpsE 2

SYSW2ITE 4.3 16-AP 73

Mcce
T0
QUTPVT

INOoTCATE

SUccezs (o)

RESTHLE CHAR

REPLACSY gV

ConTN. CHAR,
A

-
.
-
“ 1
‘el
Tl

RETULR2N




- X s oy R

(sysecen j o : o ‘ 124

"ERR" reproceris the :
4 1 v
= , ereor ¢tz passd o p—
3 SYSCTER e regk%er F. ¢aLl s¥souT |
SET LBAOFLAG ) : e . — -

SAveE Rz ¢S

" DIAGFL
ET
2 e

S1Zlu on
LEFT?

. ¥ :
- duove pvg :;-9.';

. | BUFFER |

- N
: NO. _o| CONVERT pAD § X
tiAXIM‘Jﬁ’ . CDCC' D !”S,;i-r; . GET w1 &M poe !
: / w ¥ o el meeseee
NCS COLERAT sa‘c:-.:f. o T
. -/‘i_ ’ . I STECIAL Copgld ' leer Line uo.gx
Lo AISREN (o = | o |&converT 1@ ’ :

Y<s

S L doas fmove o R
e T Z:_vpf-_exg ST - ey L n OF o i -

=

. TR IC VRS I Lo r—.'"—“‘——‘k—-'—'—' -1
MEVT ST ST M R F HONE 1V NAME
{0 BUFFer e e DT p L | or corteT RS (B)
.. . L . ~.7 & N

Hovro CSlliusM
TO QUFFER

T \ . EALL SYSDLAE]

. TRELEASE 2 , | o PN [ N F
SyscRR 2.2 /1A nY A3 o R L__::

X 'ConvcaT Wit pECHEC” . - - |
() CHECK CXTUROIAL REFERCICE “DOETR' — NONZERO HEANS L06o T35 &X{CUTIM.G.
(G EXTERNAL REFELCNCE "LINE "~ CORRENT EXECUTING LINE NO-

) CXTCEPL REFEREVCE "PROCDWKE " ~ CURREIT EXECUTTIG PROCELVEL.

2 P P N -




{ reTUN

FATAL?

EQS’T Cr.CF\,‘»'L

&
RESTDRE RECS

<f//LAG

g~

e

0 S

MOvE REES,ETC
TRPY |

.I< 5@’

=2

T AND CHEN
FOR 252D

NO

oveEn F LOG x

v‘“ff5

CLosE d:ito

M2Co

%
~ 3 VES

i CLose Mz oo

YES

N

M:EXITO

Fivp LAST
KEY 10 Lo

RESET BROFAG

i
WAIT & SEds.,

-—

¥
(ﬁES€T@:

¥

INCREMENT
xey

e

Ei ERROR

CLosE F :LOGI
A

. ¥Xivtee

|

wal T0 S.T.oHLY

OEXT To HoerTOR

@LO{'—: OFF USEF

G FLAG IV STIERT

@Tl{‘i 0 DFERs

ResmeaT Lo

S NinES
@ 8rents © URESETT TO
0.




LTy Y l!

- e Dy

SAVC ConNOITICM
oo i

| SET eADFLAG

¥

GET TeaAp ”O-E

STACK

oYL FLOW
(TEA? Q)

RESET CALFIrL l

{
r ~
- { CALL STRCKTR}

e

¥

SCEY SADFLAG

* RELEASE

TeArP V48

V4

~JES
- —> use UNYNowM

i

{4c) Lo |

‘i‘uw €eecn cooc:

."'uo
! ‘ ;
= HMAF TRA? DO, :

g T

Y move to eso, ¢

L%GS ,ETC.

.GnT rr’.'xp !

T
hd

U

{SYseRrRr

2. .

SYSTRAP 2.

1 /10 MY 73

' \
COMVERT FOK
l!v‘S €R TION ’/

\22

”O’J EX157rnT
| 1osmuenon

i
/ L‘”fﬂf\.‘cno»
HMQMORY PoT.
iVioLATYon

{210t 282 A0,

GET TLAP AO.

- <_‘COM.V€&1‘>

PRIVT Tipe Copg

R <couve'p.-r>
A

-
- R
e -
-
BSES
~.

CET ADORETSS -

TH/VCT/1THYYE




SYSKMS

.
. |save rees

crenTe YEoIT e
Kevy®

DETELHINE LA
OFf HLLSneT

15
DIAGFL

on
2

-

N, Mo

YES
sSVY's b}_] l

SYSouT

INCREHENT
“EPIT KE Y™
¥
RERD NTXT
LINE

tSuccss\s, _

2 -

TN L
S
RERD FIRST __l
. R

cLose FIMSGEH:

> SYSERR 64 L——>

CONVERT Evroz
CopS ™ CHARS

¥

SYserr 55 .

.

KESTORE REGS

U

I

v,

" Relenst 2

. ReTyugn

SYSERX 4.0 TMHMRY3
SYsctocex 4.0 1tMR
SYLXMS G 2.1 0NV A2

3

SYS XMS G

aementl - -

"SX:gaxke }

et e e . - vl -
v
= ~
- - ~ -
-
- - ~ L - .
.
3
. - .-
-
. -~ -
- -
- N - .
4 . " -

T . HOBBS - U.C . TRAVINE- 20 HAY 49% 3




11, LOG3 GLeBAL REGISTER ASSIGNMENT

P

TTNAME LECATIEN
LINK , 11

111, BYSTEM INTERFACE w8RK REGISTERS

NAME LBCATIEN
F 13
RET 13

- YEMF : 15

Ive, EXTERNAL REFERENCES

Ae DATA CONTRBL BLBCKS

125

EXPLANATIEN

LAaGE LINK REGISTER

EXPLANATIEON

FUNCT18nN PARAMETER FBR CALL

RETLRNS FULNCTISBN Vallzs

SCRATCKF REGISTEK

Mist LBAC STREAM CCB

'M:c14- | INPUT STREAM CCB

MiLg BUTFLT STReAM CCB _
‘ Mibo - DIAGNESTIC BUTFUT DEVICE DCB

FivsG ERR6R MESSAGE FILE CCB

FiLeG ERRgK LEG FILE DCE

F1STBRE STBRE STREAM DCB




Be MONITBR INFARMATION FREM JI7 teé

WidlT MENITBR BATCH FLAG
JIACCN USER ACCOBLNT AND ID

JITCR ADCRESS EF TeMPSTACK

Ce EXTERNAL PROCECURES ANC DATA

- RSYACK REGISTER savg STAck

CEDFLAG . FLAG SET WMILE EDITING
STACKTR ~ STACK TRAP KANCLgR (STERAGE MGT.)
ReSeT 'PRBCECURE 78 KILL LB&R

CrPTH CHECK FER ngCLTIBN STATUS
LINE EXECLTING LINE NULMEER

PReCEDLRE EXECUTING pRBCEDURE




127.
MEDLLE €ROS5S REFEZREMNE

vy

~ I\ ThE TABLE THAT FELLEAS, £ACH MEDULE 1S LISTED ALONG WlTH

THBSe wh1Ck CALL  IT AND THHSE WhiCF IT CALLS., THEBSE
CENTAINING Cata BALY AR FLAGGED Witk tut, THESE CALLED

BY FBLULES exTrANAL T8 SYSTEM INTERFACE ARE FLAGGED BY 1r#3,
IF The RgGISTzRS ARE SAVED EN ENTRY IN 7k TEMF STACK (Nt
BNE &F tHE MeRMaL LGGE STACKS: TYFICALLY 1/6 ERRER ANC
TRAF FANDLING MeDllgs), THe MEDULLE 1S FLAGGED wiTk '3%; IF
NE RECGISTERS aRE gAVEL, THE MSRULE 1S FLAGGED BY 141,
THEBSg MECULES eNTERzD IMFICITLY BY Thp MBNITBHR ARg FLAGCgD
BY A 139 (TYPICALLY ERRSR SgERV]ICg KELTINES)

SYSINT#+ CAlLlLeD FHENMS EXTERNAL
- Calls: . NENE

eYSLEAD* CALLEDC FREM:.  EXTERNAL

CaLls: "SYSREADR, SYSXMSG
SYSIN® CalLer FREMI EXTERNAL
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BPERATIENS AND COMMANCS

'gACh BPERATIEN AND CBMMANC wILL Bp A ScFARATE TINY MSCLLg
THAT EXECLTE CAN CALL,
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T3 (CEFINE PRICEDLRE) ‘ '

1

2

e

P

CEplES STRING CBNTAINING REST 6F INpLT LINE T8
Ty INFUT BULFFER (SI3IELF) FBR FARSING AND RgSTERES
THE PARENTHESIS CELAT,

CFECKS THE EDIT FLAG. IF N8T EQIT MODE, ISSUES
FRR&R, RELEASSS STRING CEBNTAINING REST SF OINFLT
LINEs ANC RETURNS T8 THE EXECUTER VIA ERKBR RETURN,

ALLECATES SFT BLYBCK FOR THE PRECECURE, LINKS STRING -

CENTAINING REgsT OF INFUT LINg T8 SPT BLECK WITK
LINE NUMEER = Q (TITLE LINE),

 GETS FIRST NEAWBLANK CRARACTER FREM SI:IIBUF, THIS

skelLLE Re THE FIRST LETTER BF THE PROBCECURE NaMp

6F NBISE wBRD; A SEMICaLEN CpnBTING A CEMMENT:

BR A FARENTFESISs ANYTFING fILSE FLAGS AS AN pR=3R,
IF N8BT AN ERR8BR, THE RpST 8F Thg MAME IS BUILT UF,
AND A SYMEGL 7ABLg LEBKULF IS PERFERMgCs IF THE NAME
EX1sTS AS A USER PREC, SYs FraC 8R CBMMANRD (NICKTYF)
1T 1S AN gRRBR, gLSg, Thkp NAME BF THg FREBCECLRgp 1Ig
COF1gl T8 STRING STARAGE ANC LINKED 718 THE FREC SFT
WITH LINE KNUMEER zCCOC., ANe 8FT ENTRY alTH LINg
NUMEER = 30C0c IS ABDED 718 Thg eNL 8F Theg PRAC SPT
AND LINKED 73 6NE WBRD 6F STRING $YORAGE, Tkt

S BByTEM RALF 8F THIS WBRC WILL Br TWE TRACE FLAG FBR
The PRBCECURE, 1T IS INITIALLY CLEARED (NB TRACE),

THE REMAINING ITEMS 8N Thg LINE SRELLE Br LBCAL
NAMES (ENCLB3gC BY SLASkES)s PARENTHFESIS, C2MFENTS
ER NBISE WORDS. IF ANYTRING pLSE 18 gNCBAUNTERED,
1T 18 FLAGGED AS AN ERRER, FBR EACh LECAL NAVME,-
COFY NAME TS TRE STRING STBRAGE LINKEC T8 TRE SPT
ELBCK WITR LINE NUMBER s 10CCQe

WhEN THE ENC 6F THE INPUT LINE 1S REACKED, TKE
FPARENTHESIS C3UNT IS CRECKED, IF NBNLZDRS, AN
ERRER 1S ISSUECe ELSE, TWE EDIT FLAG IS SET AND
CENTREL TRANSFERRED BACK TB THE EXECUTES,

IN THE CASE 8F ERRGRS (EXCEFT ThE BANE GZAERAT
A Faleg ECIT FLAC), Thg &SPT ALLE2CATED FER

THe PRABCECURE AND aLL gTRINCE LINKEZD 16 THE SFT
AR DEALLBCATEC AND THp EDIT FLAG CLEARED PRISR
T80 EXITa '

y

rm
(w)

gy




TITLE (CHANGE PRACECULRE TITLE==NGT YET IMFLENMENTED)

1338

bl B R B Bl ol I VN SR Ty e ey Y S X . ]

1

3

By

TEST 'eD1Tr FLAGs IF N8T SgT+ GEMERATE 'YSLIRE NBT
ECITING ANYTHINGt ERRER MESSAGE ANC BRANCH T8 1187,
FARAGHAPH G

LECATE THE ZgRe ENTRY (TI1TLe LINE) BF TWg SFT BLACK
6F The PRECELURE CURRENTLY BEING gCITED, CrANGE THE
LINE NUMBER T6 w1l |

CFANGE ALL BCCURRENCES B8F LINg NUMBERS pGUAL 18

1C0CC T6 =1 IN THE CURRENTLY-GPEN SPT BLBCK,
BRANCH T8 FARAGRAFH 4 T8 'T8',

RETURN T8 ThE FARSER.




2DIT (CrANGE A PRSCECLRE) : 133

e ey

I

B

CBFIES REST B8F INPUT LINE 7R INPUT BUFFER,

crzCKs THE gCIT FLAG, IF ST, ISSUES 1YBU CANY
FCIT THE FRSCECURES AT BNCpy MESSAGE AND RETLP\Q
T8 THE EXECLTER,

BUILCS LP NeXT £LEMENT 6N THE LINg. IF NBISE,

IGNBRES; JF NUMBER BR FIRST CHARACTER 1S A SUBTE

erR gLaSk, Issles 'XXx CaAN't Ep FRAC NaMgr aAND Rp.
TURNS T8 The EXECUTERS 1F A sYSTEM PRsC eR CoMMaANG,
1SSLES '1Y8U CANT EDIT sYS PRICSr AND RetLRAS T8
THE EXECUTERS IF NBT CpFINgD, 1SSUES 1XXX N£gCS

A MEANINGY aND RETURNE T8 THE EXECLTER) BYFage:S
CAMMENTS ANC FARENTRESIS, UNLEgS UANCERFLE®™ 18 ENa
CBUNTERED, IF THE ELEMENT 1S A USER FRBCEDLRE,

CEENTINUES wITH TRE NEXT STER,

SAVES FFBCEuLRE NAME (IN S81:88UF) AND THE SFT

_ BBINTER (IN CISFTPX), CHECKS ThE REST 8F THE

1TENS BN THe LINE. 1F pACK ELENMENT 18 NBT AN@1st
NER FARENThzSIS N8R CEMMENTSZ, ISSLES 'EDIT WHAT
AND RETURNS T8 THE EXECUTER, S

CHECKS THE FARENTHESTS CBUNT, IF N8NuZERB, 1SSUES

ERRER AND RETURNS T8 ThE EXECUTER.

CAPIES THE SFT T8 A NEW SFT BLBCK (PBINTEC 18 BY
PITESFT) ANC CDELETES Thg NAME &F THE FRECEDLRp
FREM THE SYMBEL TABLp (WKICK FRgps THE 2LC SP1 AND
STRINGS)s THE NAME 18 RE-ABCED WREN THE LSER
TYPES 'gNCt, SETS THE ECIT FLAG ANC RETURAS T2
THE EXECUTER» : : .

BEFERE RETURNING T8 THE pXECUTER: ThE STRING CBATAING
ING THE REMAINDEKR @F THE INPUT LINE 18 FREEC.




END (ST

(¢4}

-~
”

' . : 14¢
ECITING 6R DEFINIAG A PRBCECLRE) .,

v CHECKS ECIT FLAGY JF N8BT IN pOIT VeCE, ISSUES
EFRBR AND RETLRNS TE€ THE EXECUTER,

2s RESETES THE EDIT FLAG.

3» SORTS ThE SFT ENTRIES 86 TRAT EXECUTIBN BF THg
PReCECLRE WILL 8CCLR IN ThE PRBPER BRCER, AND
CELETES ALL ENTRIES WITH LINE AUMBER =

T ol
ss  PRINTS 1XXX DEFINECY,

5, ACDS PRRCEDULR: MaMp 78 Thp Symasl TABLg WITk AUMBER
8F INFUTS REGLIREC, ANC RETURNS T6 THE EXECLTER,
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ERASE (FILE, PREBCCOUREs MNAMESS ALL) 7

L
N

THIS IS A TEVPSRARY VERSIGN 8F ,ERASE'. THIS VEFRa
SIBN WILL ERAsE TRE CURRENTLY-rCITED PRACEDURE &F
LINg WITHIN THz CURRENTLYWECITEC PRACECURE, ALL
PRECECULRES, BR A NAMED FRECECULRE, CHRECKING 15 DeNg
FBR THE FRSPER SETTING 8F TRE ECIT FLAG, THE VALIDITY
6F The FROCECURE NAMES ANC LINF NUMBERS, ET7C., BUT
. PARENTFESIS EALANCE AND GARBAGE 8N THg ENC BF THp
INFUT LIhE IS NST LBBKEE AT. CSKPENTS A\G NEISE
WEKDs MAY Bg gMEBEDCED IN THE INFUT LINg.

THE & FBRMATS ARE:
>ERASE

THIS FERM ERASES THE CURRENTLYLECITED PRECEDLRE AND
RETURNS LBGB T8 '1SERVICgt MBLE,

PERASE NANA

THIS FERM wILL ERASE LINE NNAN 6F THr CURRENTLY.
ECITel PRECECURE IF LINE NNNMN EXISTS IN THAT PR8a
CECURE s . ’

=ERASE ALL

ALL PRECEDURES, AEBREVIATIENS, NAMES, ARE ERASED
AND LEBGB 1S RESTARTED. | ~

sERASE XXX

THIs FERM gRASES THE USeK PRECEDURE XXX
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LIST (PRBCZCUREs CURRENT FREBCEDURE: ALL, LINE)

THIS 1S A TEMFORARY VERSIBN 6F 1L1STr1, THIS VERSIOA
WILL LIST ThE CLRRENTLY-pC1TEC PRECECLRE ER A LINp
WITHIN The CURRENTLY.EDITED PReCEDURE, ALL FRACEDURES,
R A NAMED FRECgCULRp. ChpCKING 15 DENE FBR THE

PRBFER SETTING 5F THE ECIT FLAG, THE VALICITY aFf
PRECECURE NAMES AND LINE NUMBERS, ETC., BLT PARENTHE.
SIS EALANCE AND CAREAGE 8N THE pENC BF THE INPUY LINE
IS Nat LBOKED Av, CGMMENTS AND NBISE wWBRCS MAY Bp
EMBERCEL IN ThE INPUT LINE, :

THE & FERMATS ARE:
>LisT

THIS FBRM WILL L1ST ALL thg LINeS OF YHE CURRENTLY,
EDITED FPRSCEDURE. |

SLIST NANN

THIS FBRM WILL LIST LINE NMNMNN 8F THE CURRENTLY.
© gDI1Tel PRECELLRg IF LINE MNNN EXISTS IN TRAT FREe
CECURES i . '

»L1ST ALL
THIS FBRM WILL LIST ALL LSER FRaCgDLRES,
~LIST XXX

THIS FORM WILL LIST THE LSER FRaCcDLRE XXX,
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TRACZ AND UNTRACE . : S '

——y

THIS 1S A TeMFERAKY VERSION AF 1TRACE! AND 'LAN.
CURRENTLY«ED[TEL FRECECLRE, sLL PRACECLRES, 81 A
NAMED FRECEDLREs  CMECKING 15 CONg FBR THE FRSPER
SETTING 8F 7Rz ECIT FLAG, The VALIDITY 8F Thg
FRECECLRE NAMES, ETC., BUT PARZNTHESIS BALANCE
'AND GAREAGE 8N TrE ENC 6F THp INPUT LINE IS ABT
LegXgl ATe CSMMENTS ANC NE1sg wORDS MAY B M.
BeCCEL IN THg INFLT LIMNE, o

THE 3 FGRMATS ARE}

>TRACE
>UNTRACE

TH1S FERM SgTS B8R RESFTS ThRE TRACE FLAG FBR Tkp
CURRENTLY=EDITEL FRECELLRE.

»TRACE ALL
»UNTRACE ALL

TH1S F8RM Sg7S BR RESETS THE TRACE FLAG FER fACH
USER PRBCECURE | ~ ,

*TRACE XXX
»UNTRACE XXX -

THIS F8RM SgTS BR RESETS THp TRACE FLAG FaR.
FRSCECLRE XXX

NBTE = EVENTUALLY, 'UNTRACE! WILL BE REMBVED
ALTBGETHER, SINCE ERASING PRRCECULRE
TRACES SH3LLLD BE A FUNCTISBN BF 'ERASE!,




LBAD AND S7ggre

154

THESE Twb REUTINES TAKE BNE INPUT = A WERC,

THIS WBRC IS TYHE FILE NAMp IN STANCARC LTS
FERMAT (FILENAMESACCT.PASERBRE), EACH RALTINE
ALTERS THE SHLKCE 8F I/6 . 1LBADY CHANGES ThE
INFUT STRgAM FRBM THE TTY Te THE NAMED FILE, ANC
YSTGRE' CRANGES Thp BUTFLT STKEA® FREM THp TTY
Te THE NAMED FILEs 'ST2Rp!-CRECKS T8 SEE ThAT
THERE WAS N& FREBLEM IN BPENING THE NAMED QUT-
PUT FILE, ANC IF THERE WA, SRANCHES T8O 1xsgRRy,
ETHERWISE, A BRANCR T8 'LISTALLY IS FPERFEBRMED.

PLEASE N8Tp TRAT 'STBRg' SAVES SALY THE PRa_.
CECLRESe IT 1S EASY TH MaAKE AN ACDITIBAN TB
SAVE THE TRUTR FLAG, ABERpVIATIENS AND NAMgS

PRIGR T8 ZRANCHING TE& 1lisTaLL,




| "
CEMMAND MBQULE SUBRBUTIMES 15

e et

GETREST

CaF1es ReMAINCER BF INPLT LINg T8 THE INFUT BUFFER
FBR FARSING, USgC IN CgMMANDS T3 RETRIEVE STRING
CENTAINING RgMAINCER gF LINE WHICK waS CREATED WHgA
THE‘CéVHAhD wAS eRIGInALLY ENCEUNTERED, RESTORES

PARENTHESIS CBUNT AND RETURNG RESTWBF-LINE

STERAGE, ALSE.




BADNAME

146

FRINTS 'XXX CAN'T BE A FRBCEDULRE NAME! IF THE FIRST
CHARACTER EF THE MNAME IS A GUBTE 5R4A sLask, 8% THE
NaME 18 UNSIGMED NUMERIC, NUMBER LITEKALS ARg |
FANDLEC sbIGmTLY CIFFERENTLY FROM GUBTED LITERALS

BR NAMES, SO RS IS USED AS A FLAG (o IF NET A NUMBER

LiTEFAL), Rg CONTAINS THE CHARACTER whI1CH CAUsZD

ENTRY (GUBTE &R slaSh, CBES NBT APPLY IF A NLMBER

LITERAL), Rz ANC R4 ARE CLGRsEREC.
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NUMNARE

- IF A Nt’HEER LITERAL Is PROCESSED x IS INTENCED AS A
NAME, THE MESSACE 'NKN CAN'T Bp A PRBCEDURE NAME?
Is 6LTFUT. TFIS REUTINE SETS THE NUMBER LITERaL
FLAG, SETS Re T8 GUBTE, SETS LP The INFLT INCex
AND THE INCeX TU.SI;INSN IN FREPARATIBN FER

'BADNAME ' o




e

PRINTS THE TITLE LINE AND ALL THE LINEE SF A PRO.
CECURE WHBSE SPT 1S FBINTEE 76 BY C:SPYPX (Uhe

BIASED) s

Ros Rés R7, SF1 AND CiSPTPX ARE ALTEREC,
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FRINTS THE PROCECULRE LINg WHRSE SPY pATRY 1S
PeiNTgl 18 BY CiSPTPX, ThE LINE NUMBER IS FlRsT
CONVERTEC T8 TEXT ANG MEVED 18 SIt88UF, THEN THE
€PT gNTRY FEINTER 1S FBLLEWgD ANC THE FRECECLRg

LINE TEXT 15 MBVEC ANG THE RFSULT IS PRINTED LgING -

SYSBULT, TFERE ARE 2 EMTRY PRINTS w CIFLINE IS THE

MeST C8MMBN, AND IS Ugpl WHeN THE LINE T8 BE
PRINTEE IS N8T THE TITLE LINE; C3PPR8C4 1S USED

kEEN THE LINE T9 Be PRINTED 1S ThE TITLE LINg AND

THg WBRD 1781 hAS BEEN ALREADY MBVEL T6 THE SUTFUT

aur:ER,A RC CENTAINS thE LINg NUMBER IN pIkARY
(IF ci FLINE 1S ENTEREC) »

Res R7 AND SRi ARE MBCIFIED,




CICRLF - - 1sc
PRINTS CARRIAGE RETURN, LINEWFEED 8N SUTFUT DeviCE,
THIS IS ACCEMFLISKED BY.LEAC[NG ThE SUTFLT BUFFgR
Wlthk A SPACE AND CALLING sYSBUT, Rg IS LSST.




CiPEND

151

PRINTS *gND* BN THE BUTPUT CpviICE, USED AFTER &

- PRaCgCURE Has EeeN L1Istel.

ALTERS Rg,R7 AND 8R1,
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CiTPREC . .
SETS B8R RESETS THE TRACE FlLAG FBFR THE LSER PRSBe
CECURE FEINTEC T8 BY CiSPTFX, CEFENCING BN THE
CBNTENTS BF C4 (C MEANS TRACE, NBAWC MEANS ERASE

TRACE)s KC AND R2 ARE ALTEREC.
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™
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BRpaKS UF THp INPLT T8 'LBACY AND 'STEBRE*®* INTE ITS

File NaMg CEMPENENTS (NAME, ACCBULNT ANC FASSWBRD),

17 PEPS THE SFT FOINTER 16 THE FILE NAME SFF The
SSTACK, IF TFE FILE NAME SPECIFICATIBN IS NET A

L8G8 WBRC, AN ERRBR ﬁESEAGE 1S GENERATED AN RTN

1S TAKEN, ELSEs IT INITIALIZES THE FILE NAME ,

ACCBLNT ANC PASSWORD CATA ARpAS T8 BLANKS ANC
PRECEECS. RTIN+1 IS THEN TAKEN,

‘THg SPT FBFPEC BFF THp SSTACK 1S RETURNEC T8 FReE
. STBRACGE FRIGR T8 RETURNING,
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DELBYSE | - |

e

CALLS DELTA 78 BEGIN CEHUGCING (6F LEGS NST USER FREGRANMS)

THREAN GFF THE SYSTEN,




p

NUmMCK S
avn

GET L2 fove

BARGWMENT

(hwnser) '

T Ns Py

‘DELETE
.

\

COLLY GETnEL
BISOCIMTE
DERWG CER :
" (pEUTR) DELTR IS ENTERED BY
—T THE WSER MITTING TWE
; “RRE®K Y KEY, AND IS
: EXTrEd &Y TYPING
ANVl .G_
CAMAY BYEBEL Y
L = : “
DIS ASSOCIRTE |° yowc THES 155 -
DEBWGGER ANLYZ" TYPE DELTH
) NOo BRERKPOINTS MAY
®E WMSED.
- L_._ R

' NO OWTPUY
.\ RETUWRW

4
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BREAK KEY WANDLER :

TELLS THE UsgkeR WhERE He WAS AND GIvES WIM THE CKSICE B8F EITHER
" CBNTINUING 8F STARTING GVER |

CALLEr BY EXECLTE

CALLEC RBUTINES: SYSERR, SYSBUT, SYSIN




( XBREAK )

A

SYSERR
Issue

E RROR
MESSHGE

SYSouv
ouTrPuY
[QREAX
MESSR GE

W
SY SN

TH Pul
WSER
RESPONSE

157




Goecaye

o ww

CALLED eY pxpCUIER, SETS ERRBR CaDE 1a ZERB AND CaLLs
.— EHRRUR VECSAMC RSUTINE T6 EXIT TE SY&Tr',

INTERNAL SPECIFICATIENS
NANME: GBRED3YE

FUNCrIgN:  TERMINATE LEGS SESSIEN A\C RETLRA LscR 1B
' SYSTEM LEeEVEL

CALL=D BY: EXECUTER

CALLING SEGUENCE! BAL,LINK GB5CBYE
(NEVER KETURAE)

CALLeD RBUTINES: SYSERR

'GOODEXE-

SNSERR

- JCALL SXSERR
SfWwW YT (ODE =

-1

w
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CALLEC BY EXECUTER, SETS LF ERRBR C
= 2 8¢ N g o
RELTINE T8 LE6G LSER GFF SYSTEM, F ARE CALLS ERRER

INTERNAL SPECIFICATIONS
NAME: BYE
.FLLC7IQN; TeRMINATES LEGe SESsIEN, LeGs UsgR 8FF UTS SYSTEV
CALLED BY: EXECUTER -
CALLING SEGLENCE! BAL,LINK BYE | | ;
CalbeD Reurzkgs§ SYSg kR | | .

z
. SYSERK
f|CHLL SYSERR
"1 WITY CoDE= A
-




sS72pR
CALLED BY gxeCUTER, RETURNS T8 PROCEDURT END FEINT
-~ IN EXECUTER AFTER CLEASING ALL VALUES BN S-STACK

INTERNAL SPECIFICATISNS
NAMED  STEP
CALLING SEGUENCE: BAL,LINK ST8p
CALLEE BY: E£XECUTE
CALLEC REBUTINES: NBNg

TERMINRTE
PROCEDURE
RE TWRN

» . SYSERR 25
v .l xssuE

= 'WOoT WMERE
ERROR

-

- /7 E&ROR
" RETURN

lec
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1GNBRE v A

Ve ne

CALLED BY gpXECUTER, PSFS 6NE ITEM BFF S,.STACK AND
" T RETLRNS T8 pXpCUTER

INTERNAL SEECIFICATIBNS
NAMET  1GMNeRE
CALLED EY: EXECUTE | -
CALLING SEGLENCE! EAL,LINK IGNORg
| ( )
(ALWAYS RETLEN KERE)
CALL=D RELTINES: RTNSTR




ls2

| {IeworE )

[ RIns ey

T {PuiL OFF .
ARGUMENT fYD
DELETE IT.
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aUTPUT ‘

e wea

CALLED BY pypCULTER, RpTURNS 78 FReCEDURE gND PBINT IN
EXECLTER, LEAVING S»STACK ULNCHANGED

INTERNAL SPECIFICATIGAS
NAMES  BUTPUT
CALLING SEGUENCE: BAL,LINK BUTPLY
CALLEL BY: EXECUTE
CALLEC’REUTIAES: NENE

O U TPUL

YES

ND .

TER™ e€0C.,
A ouvpuk
etwrn.

)

"SYSERR 25 _ *

Issut

YNOT WERE
E Reor

t
LT ERROR
RETWRAN
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PRINT |

.« PRINTS I7S INPUT EN ThE TERMINAL ANC NBES A CRWLF AT THE EAD

TYPE

PRINTS 178 INFUT EN Thg TERMIMAL BUT DRBES NBT D6 A CReLF

CTND

TN IS AN INTERMAL ENTRY FBR TYPE BUT Deht17 Delete,

CALLED RBLTINES: CBPY, SYSBUT, RTNSPT
 FLBWCHART FBLLEWS




TND
N s b
SEY SeT SET
CodE =1 ConE=0p CopE= -1
Fo’ PrIwvY For JyYpe. For TND
b
PRINTH
- N
, SYSbuY
GET BRELWRMENT OWTPuTY
AND :\m&sa TIVNG o
0F ENTRIES TEmenaL
IV SeT
N
PY ERct
ENTEY To
SI:opus
SEPRR®TED RY LA - .
B B&LANk )
B B RINSYT
- DELETE
N D REWMENT
STORE BXTE :
CoOuNT IV
SIT0RUE v

CoDE=4.
FoRr. PRANT

A

WY NuLL
(x'48') &7
"END OF STRIV

T

NO OWTPUY
RETURY

VHETREP Ry

Vi
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GaTo |

CALLED BY pxECUTER, TAKES TEP ITEM FRANM S«STACK IF IT

L IT Is A NUMEER, TSETS THE NEXT LINE NUMBER FEBR THE PARSES
TE6 Thg NUMBeR AND RpTURNS,  BOTHERWISE CALL ERRBR RBLTINE
ANC RETURN T8 EXECUTER. :

INTERNAL SFECIFICATIGONS
NAMES  GBT8
CALLET BY:; gXeCULTE
‘CALLING SEGUENCE: BAL,LINK GBTg

CALLEC REUTINES: ANUMCK




SYSERE 25

Issune
TNoT MERE’
ERRoR -

ERROR
RETWRWN

N
N UMK

CQONVERT
. ANaRacrERS -
o 8iIMARY

NuwmsER

ERRDL
GET ‘ @
, BRGEUMENT | ReTU?

.
.

: E RKOR ’
-\ RETURN

&y

TNPE
T™NPE oUT
AR UM ENT

Y

SMSELR AL

JISsu g
UIS VT B
LIVE Nwmeee’
- ERROR

Y

PO OWTPUT
RETURN

A

STORE
NWMRER TN

Lxwe NoO

LTNSPET
DELETC
B&GumEMT

b

(67

-
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WD e w0 e W

sy

I+ EXTERNAL ABSTRACT

. A gt —————

Ae BRIEF FUNCTIBNAL SPECIFICATIBNS
' THE ARITHMETIC FACKAGE EVALUATES ThE VERBS SUM,AES,

AND DIFFERENCES TRESE AKE Thp SUM BF Tw8 NLMBERS, The
-BIFFERENCE EBF TB NUMBERS,AND THE ABSELLTE VALLE 8F A
NUMBER, A ALMBER Is AN ARBITRARY LeNGTH CHARACTER

- STRING C@MPESED BF THE CFARACTERS @, 1s 21 3 47 S, 6.
72 8, 9 AND BPTIGMNALLY FRECECEC BY A SIGN CHARACTER
+ B8R =, . ’ )

A A Ty o

By 'DATA STRUCTLRE AND FLBW o
EACH FLNCTIEN IN THE ARITHMETIC PACKAGE ReMBves
THE FEINTER(S) T8 ITS ARGLMENT(S) FrOM THE S=STACK AND
FLACES A PHINTER 78 ITS RESULT 6N THE SwSTACK, IF THE
FUNCTIEN COMPLETES NSRMpLLY. ALL DATA IS PASSEC BY THp
S=STACK: NO CATA IS NEECED FREBM ETHpR MEDULES,

Cse ENTRY POINTE AND FUNCTIENS R .
' eNTRY POINT FUNCy 18N # 8F ARGUMpNTS

NARS ABSELUTE VALLE 1 :
NSUM ACCITIBN (A+3) 2
NCIFF SUBTRACTIBN (A=B) 2
PREDUCT PRODUCT (A#E) 2

Ce¢ CALLING AND CALLED RBUTINES '
IT 18 EXPECTED THAT THESE FUNCTIBAS »ILL anLY Bp
CALLED By ExECUTE; TFEY CAN RE CALLEFD BY ANY RBUTIANE
NEEDING THESE SERVICES, ROWEVER, THE FBLLBWING ARE
NAMES AND BRIEF FUNCTIUNAL SPeCIFICATIONS 8F SUBRBUTINES
CALLED BY THEMs
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FUNCTI8N RBUTINESS

NUMECK
Nalo
Nelr
NTRIM

NSk AP

ERRBR CBNLITIBNS

CHeCK TE SEE IF ARGUMENT 1S A ANUMBeR
ACDs TRE NUMBERS (A+E)

SLBTRACTE TwB NUNMBERS (A.R)

REMSVES NEN.gIGNIFICANT LEADING ZERSS,
PLACES FERINTER T8 RESLLT BN SeSTACK,
SalTCh ARGUMENTS A AND E

THE SNLY ERRER CENCITION CETECTASRLE BY ThHESE
FUNCTIENs 18 CALSEC BY AN ARGUMENT NABT BEING BF TYFg
NUMBER, IF AN ARCGUMENT IS N8BT OF TYFe ANUMEER, THE
STRING Is TYFED 8LT, FOULLEBWED BY 115 MNBT A NUMEBER:
ANC AN ERRER RETURN IS TAKEN T6 Thg CALLING REBULTINE.




I,

, _ 17¢
INTERNAL SPECI1FICATIBNS ’

Ao

INTERMBDULE CBMMUNICATIBNS, CALLING SEGUENCES, ETC,
SUBRGUTINE BMLMCK RgTURNg ITS PeSLLTS IN REGISTERS

Tes T1s AND T2. BTFER RBUTINES COMMUNICATE ULSING TH:

FELLBWING CATA BLICK, WHERE A, B, € ARE TrE FIRST

AND SgECaND ARGLMENTS AND C 1S THE RESULY OF THE

BopRATIEN,

NUMBA  PBINTER FR2M SaSTACK T8 CATa STRING

+y BYTE BFFSET FRS8M STRING AREA T8 CATA STRIMNG
+2 LENGYK IN BYTES BF STRING
+3 1 IF SIGN I8 MIALS

ALL SUBREUTINES AR CALLED ThRBUGH Thg LINK REGISTER,
THE GEMgRAL FERMAT BF THE LINK IS;

LeC BAL,LINK SUBRBUTINE
LaC+1 g ERROR=RETURN

LBC+2 #2 %2 ¥NORMAL RETURMx*»x%

INTERNAL DATA STRUCTURES

" THe NUMBZzRs BFgRATECD 8N AND RpTURNED AS ResULTs ARE

3

BF THE FERM

NUMBERI= SIGN | CIGITS

~ SIGN%= t+1 | ter | NB SIGN CHARACTER
DiGr1sis C1Gyy | L1618 3
DIGITe= P4t 1 12y | 131 | 141 | 1By | vg1 | 179 | t8tj1gr|1CY

THERE 18 N8 SpecIflc LIMITATIBN BN THE LpNGTH e
NUMBERS, BTHER ThAN THESE FRESENTED BY THE AMBUNT
BF STBRAGE AVAILAELE, - :

INTERNAL STRUCTURE o
THE FOLLSWING PAGES CENTAIN DETAILED
DESCRIFTIBNS AND/BK FLOWCRARTS FAR Thp FBLLABWING
RBUTINES ‘
NABS
r NSLM
. NDIFF
NUMCK
NACC
NSLB
NTRIV
NSuaP
(NBT NECESSARILY IN THAT GRDER)
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ARITHMETIL MBCULES

e

NAME:. NShAP
FUNCTION; SWAP PARAPETERS FEBR ARGUMNIS A AND B
CALLING SEQUENCE; BAL,LIRK ASwAP

S v (RETURN KERE ALWAYS)

HERE s THE Cal& F8R NShAP

NSWAF  LCFI,2X140!

LMsTo NUMEA # DAL THE 3 WEBRD PARAMETER EBrack A
XW,Ta NLMBRB *SWAF WgRC ¢ WITH BLBCK R

X¥,T1 NUMEB+1 *SWAP WARRC ¢

XvasT2 _NUMER+Z #SWAFE WBRL 2

XW,T3  NUMEB4+I  *AND WERC 3

LCFIsz Xt40! ' ' :

sTM2aTO NUMEA *STERE BLBCK IN A AND RETURNK

B ' o *LINK
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NAMED  NABs

FUNCTION: RETURN THE AESELLTE VALUE 8F A NUMRER
LALLING SEGUENCE: BAL,LINK NABS

NBTE:  pRRER RETURN IS TAKEN IF ARGUMENT 1S NBT & NUMRER
CALLING RBUTINES: ALMCK

i)




(NBRS )

\

1T7Nuwm ek

-,
STORE
PRRAMETERS
S Numan.

T
GET TWE
fRsumeENT

PusSy ARG
BRACLK oW

S-sTHeK

J

J _
A OuTeuT
RETuRN

BLLOCSTR -

HLLOCATE
NEW STRING

o Q.

N

COPY
CoPY DIGITs
To NEW
STRxTue

\v/ .

N\

BLLECSPY

BllochTE
SeT

b4

JPusv mARKER

LINK STRING
To SPT pad

ON S-STHRCK

4 ovxeud
RETWRN

A
DELETE
THE
ARGUWMENT

v




VAME S

"UNCTICNG

AUMEK .

' ) ¢ sk i o ~ ”
gﬁigng“Iitgefrngruwns BYT: DISFLACEMENT TG STRING,

ARGUMENT gi

TEF AF

172

S»STACK 13 A

STRIMNG LENGTFR, AND SIGN INCICATIAN IN T8, T1, T2,

IF STRING

ERRER FETUREN,

TALLEC REULTINES:

iLLIhG SeGrLenles

-

\.
' RETorn)

SYSBLT, SY3EFR

IS MN2T A NUVMBER,
FBLLEwzC BY THE MESSACGE

BaL,LINK  ALMCK

'(mUMCKv>

a

1 2%
6-STAC

N

CLEAR
| -rﬁ] T‘, n

N/

PUT sTrIUG
LENGTH
Tly OCFSeT
hu.w-ﬁ

BUTFLTS THE STRING
'18 NOBT A MUMBER!

AMND TAKES

A4

CALL SYsouT
TQ vt euT
2 YEELD UG
DTIRIMEG ¢

~

& AL
SYSERR Wit

ERROL CADE

: N
ERROR
RETURN
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NAMES  NsUM -

FU?\CT*IGT\: SET LF AC’D.I?IGY\ AF Tw8 NUMEBERS, A ANC B, CEFENDIANG »
BN TFE SIGNS 8F THE ARGUMENTS A ANC 8, ThE FELLAWING
RESLLTS ARE GENERATEC:

S1GN ' ReESULT BETAINED REUTINE CalLlgl -
A B ‘
+ 4 A+B o NACD
+ - A"B . f\SLE - .
- + BE=A . : NSUE (SwAP ARGS)
- e w(A+B) , NACD
CALLING SERUENCE: RAL,LINK - NSUM :
B ERRBR RETURN

(NERMAL RETURN) . |
 CALLEC RBUTINES: NLMCK, NADD, NSUB, MNSWAF

FLEWCHART fFBLLEWS BN NEXT FAGE




ERPOR.

-(NSU\V\ )

L,

L ALL

sTeITuRkn

N UMLK

)
STORE
PATA AS
ARG ®

CALL

( BRTOR,
RETLURN

ARG A

S .

NuMCe

STORE
DATA AS

{

X= a-x—sxsmmj
16 (B)

{

SeN(e) =0

75

S\QN (¢ )=

-1
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NAMES  NDIFF , ,

FUNCTIBN: SET UP DIFFERENCE EF TWE AUNMBERS, & AND B
) CEPENDING 8N ThE SIGNE 8F THE ARGUMENTS, THE
FBLLEWING RESULTS AKE GEMNpRATEL:

SIGN ’ RgSLLTS ROBUTINE

A B : QBTAINED CALLED

+ o+ A= B AsLUB

+ . A+ B NADD

- % «(A+R) NADC ,
- - B = A AelB { ARGS REVERSED}

CALLING SEGUENCE: BAL,LINK NSU
CALLING SEGQUENCE: BAL,LINK  NgUM
CALLEC RBUTINEST NUMCK, NADC, NSUB, NSWAP

FLEWCHART FOLLEWS BN NEXT PAGE




'

TERDOES

RETURN

ERULY

CAaLL
NWUMCk

A

LTORB
DATA AS

ARG ©

o

RETLVERN }

AAL
NuUM ok

STOR:
DATA &S

ARG A

e

R3ARS1GT CA)
TEanl)

Avd

Sveuce)

\7777

“IVIASA

pidbpnd gttt

,’4-,’,»-1««,.4 AR M Lot e A




| .
NAMET NADD | | 17

FUNCTIEN; ADD Twe AUMBERS, A ANC B

) ENTERED BY: NSL.V., NCIFF

CALLEC RELTINES! ALL6CSTR, RTNSTEs ALLGCSPT

FLO%CHARy &N FELLEWING PAGES




™

RECSTERS
ON

TIPUsSY  auLL

R.-3TACK

NSWHRP

SWITCY
B +vR

SET

LENGTV )=
LENGTR(R)+
LEpEM(TL

[

BLLOCSTR
fllochnte
C STRIwNG

\ .
NZeERC
%EKO ouT
T STRTN

’

T N\TIdaLIsE
PornTers,
CLEHR CARRY,

1)

o

\1q

fdd
Lo2P

\

YEiGEE'

o

FORIN Sum of
B Doy 8
‘BITEIT, BN
CHR RY.

SET
CARRY To 4,

STOXE sum

DIGT TN
c.

\
DECREMENY
CounTERS

T aND
COTVNTERS

/




COPY REST .
OF ® 7o Q,
TRKE CARE

0f CRRRY,

L4
X

)
CRRRY -

SET
e

XEsS

SEY WIeH
VIGCITT OF
T To A,

WY VILNWS
STen B

C sTeINe

180




NAMES NSLB
FUNCTIBN: SUBTRACT TwB NLMSERS, AeB

ENTERED BY: NgUM, NDIFF

FLBWCHART &N FELLEWING FAGzg

121




132

(vsue ) | | -

h'd

PUSH RLL y |
REGCISTERS | . No
ON R-STRCK
A Nes
SEY LENGTHE)= '
LENG™M (BT Lnd B
LENGTHR)+2 | . . : 0L 8
. - A I
fllocstr S o "L‘"‘““"*‘]- J
_ 1 Bliocwie ‘ e e - | Lopd g
T SR B AU
e _ : ' DIGAT

[eorm

NSwWH P

SWITY

6 fivey B ‘

ARGUMENTS.

NZERC

ZERD OWT

. | C STREVE . : o SET BORRaW
. o 1T 4,
) , . . .o - I ddd 4o o

) ' - : LIsSucy

TNTUIRLIZE ‘

POTNIERS, E

CLERR RORROL ' ' SET RORROV
| _ : | T 2ERD

. {sue . . ‘




STORE
RESWIING
DIGCTI T IN
- Q.

DECREMENT

PO vTERS
and
COUWNTERS

v Loo?

COMPLIIMENT
| STeN oF
N\

185




LAR}

NAMES O NTRIM

184

TUNCTIBMNiL ReMevp AENGSISRIFICANT ZERSES FREM STRING,

PLACE

NTERED BY: Ae&lp,

(NTM%)

RESLLT PEINTER BN

m
57 CHAR

c_ g

-~

TACK

counT
NUMBER

POT PoivdTER
Y0 3TIRING

O S-sTAL

!

TRET A

AVD S
ST\ G

STORAGTS

-

V4

ARESXNO RT
REG\STERS
SAVE D BY
HADD on WSUD

10% 2eRo

BYTes

-

~

CA L C. RIIGUITICA
1BYTEs , Mivimum
15 1, T nvumetr
+, R 1T wumesr

IS -

T
A

hh

-

N2

&LLOCATE
NEW STRING

STORAGE

)

Move SiGu,
IF ARY, AND

SIQMNICICANT
DIGITS

1}

EREm oLD
B o

STRINVG

4




| 1385
NAMES  NNNE - : _ :
UNCTIBN: ISSULE NBT A NUMBER ERROR
CALLEC EY? ARITHMETIC RELTINES

CALLING SERLENCE: EBALSLINK ARANE
(NEVER RETLRN)-

"EXFECTS Ag ARGUMENTS: REGISTER - CBNTENTS
To . BYTE ACCRESS 8F STRIANG
T1 - LENCGTH eF STRIANG
I3 EPT WBRC FREP_S»STACK

(wnne ) o
. R » )
Lo PY STRILE
TO OUTYUT

e . . levsFer & . .
ST e s euTeVd o R

~

SXSERR
‘now A
T o "\ NuteeR

N

RETURW
STA\VNWG
STORAGT

L ERROR
: ‘ RQRETURN




NAVET  FRBpUCT

FUNCTIBN:  RETURN THE PROCUCT BF Tw8 NUMBERS
CALLING SEf:  BAL, LINK PRBCLCT
CALLEC RGVTINESE NULMCK, NZwAP

FLEWCHART F5LLARS

18




1871

( PRodudt)

\ ) [ 4

SHVE LTnk SET
AND BLLU : LENGTH () =
REGIsTERS CEOET CRY*
: LENGTY (14

WV . - o /
NU™MCK . . | BLLOCSTR

GET 9@ - : : BllocwT
' g
| ﬁ&(x\kmﬁm . _ ) S L s STRING

STORE 8 . : : NZERC
e | ' ‘ ZERD> oul
S C STRING

N

_ NWmCK

o
DRGUMENT

[SET.sTewn
DIGIT ofF
< To "-v

i
EeET e &
PoxreteERS




WU PLIER.
DT =0

TNITIRLISE
=X

SET T=
u@*v@

SeT
\.’)CI‘PB'):
T mob 40
K = LT/401

Loof Done

YES

o

XES

SET |
WQRI=K

18%




: ' 159
GUBTIENT ‘
RETURAS ThE SUBTIENT BF The NUMEERS, NUMBERs MUst Be s DIC1Ts

6R LESS, Thr ReSULT Is THg FIRST IANFUT CIVICED BY Thg

SECBMC, LSps A KARCWARE CIVIODE,

CALLER BY EXECULTE

CALLED REBUTINES; SYSERR, RTNSPT, ALLBCSTR, MNE, NUMCk




REMAINDER
TRETURAS ThE REMAINDER OF Tre FIRST INPUT DIVICED EY Thg
SECSMC.  NLMBERS MLST B NINE DIGITS BR LESS, USES A

FARCWARE DIVIDE.

CALLEp BY EXECLTE
CALLED RBLTINES: ALLBCSTR, NNMg, NUMCK




: ~ 151
RANC M o e :

KETURNS A RanCaM DIGIT,

CALLED BY EXECLTE
CALLED RBUTIMES: ALLBCSTR, AllgCsPry




ChlcuLaTeE
New
ravDom
DIGTT

. y

| Blloc STR,

; BLLOCLRTE

P ISTRING For
RBNDOM DIGTT

4

STORE Dieil
IN STRING

BLLOLSPT

BLWOATE
'SPT FOR
- STRING

N

LT NK STRIVG
INTd SP,
PUSY owNTD
S-STRCK,

! N
 f RETURWN,
ALY Braumeqdt




: | " ’ 1%
HMAKE o
"EFFECTS . )
1 v PEP 2 ARGUMENTS FRAM S=37ACKI FIRST IS S9LRCE AND
sechHAL 1S CeST.
2e  REMEVE ThE MEST ReCpEANT CCCLRRENCE 6F CEST FREM
- ThE SYMEBL TAELE. (ICGNGRE FAILULRE CONDITISANS)
3s ADD A Ngw SYMEEL T8 THE SYMEEL TARLE alTH NAME

ThNCICATED BY LEST AND VALUE INCICATEC BY SBLRCE.
N& BLIFUTS, :

INTERNAL SPECIFICATIONS
NAMES  MAKE _
CALLEL BY: EXECUTE e
"CALLING SpOUENCE:  BaL,LINK MaKg

. CALLEC RBUTIANES: CELTKEG, ACDTHG,

(Mawe)

\L ' i | -
Convery ' S
ﬁ‘\'t’i\'\% X0

ADDTHG
SYMETR,
P\ sTTPTR

: o ; . |
: ALTLAWY
o o {mo outevT)




" ' _ 134
FIRST ' - ' ‘
— EFFECTS ’
1 s PGP BNE ARCUMENT FRrEM S»STALK
2y TAKE THE FIRST CHARACTER (WERD) FRANM THE WERD
(SENTENCE) INCICATED BY THE ARGUMENT ANC FUSK
THAT CraRACTER (w8RC) ENTE Thg §,.8TACK

INTERNAL S;chFIcAfIBAS'
hAPé: FIRST
CALLEC 'BY: gXECLTE
CALLING SpGUENCE:  BAL,LINK FIReT
CALLEC RBUTIAES: IFIRST, RTNSFY




a5

CARST

‘ I

P07 \ ARG
O%%

S -STALE

N

X T IRST

PUSW RESLULT
oxnNTo

S-STACLE

( LETVRN )




LAST
EFFECTS e
! v+ PeF BNE ARCLMENT FRE6M THE SeSTACK
2y TAKE THE LAST CHARACTER (WHRD) FrAM THE WORD
(SENTENCE) INCICATED AND PLShH ThAT CHEARACTER
{WBRC) ENTB THE SeSTACK

INTERNAL SPECIFICATIONS
NAMED  LAST
CALLED BY: EXECUTE
CALLING SEGUENCE:  BAL,LINK LAST

CALLEC ROUTINES: ILAST, RTNSPT




a7

()

Po? ARG |
OF%F%

S-STACR

Jeusw KRESLVL
anTOo

1 e-5TALR

(eeeTu'D)




BUTFIRST
EFFECTSs e
= 1s PEF BNE ARGUMENT FROM THE S»STACK
2r  TAKE ALL BUT THE FIKST CraARACTER (WERD) FRoM
THE WBRC (SgNTeNCg) INCICATED AND PUSH Tkg
RESLLT SNT8 ThE S«STACK,

IATERNAL SFECIFICATIENS
NAMES  BUTFIRST -
CALLET BY: eXgCUTE
VCAQLIAG SEGUENCES  BAL,LINK BUTFIRST
. CALLEEL REBUTINgS: 1BUTF IKST, RTKSPT

138




N~

|PoP \ ARG
O%%®

a-sTALKX

IBUTHRSY

[\

(Bu ®1vsT)

. PUSH RESULT
anTo
S5-5TACR

vy

199




BUTLAST
EFFECTS
12 POP BNE ARGUNMENT FREM THE S~GTACK
2y TAKE ALL EUT T1HE LAST CHARACTER (WRSD) FRAM
THE ARCGUMENT ANC PLSH TrRE RESULT BATB SWSTACK

INTERMNAL SFECIFIcaTISNS

NAMES  BUTLAST

o

CALLEL BY; EXECUTE

CALLING SFGUENCE: BaL,LINK BUTLAST (BUTLAST)
CALLEC REUTINES: IBLTLAST, RTNSPY

-

£0° \ ARA
OF®
S-STACR

, r 4 :
L | | . eusw ezsoLT
' ONTO

S -STALS

~

-.' v’
S RTTLURWY




2ct

thD’“‘ ' FULLS tWe WEBRCS sFF 1kg S.STACK AND APFENCS THE
FIRST wekC PLLLZC T8 TRE gNC 6F Th 2AC wBRD
PULLED AND FUSRES THE RES| LT BAck SN THE S=STApK,
ERRER RETURN [F (APUTS AR: NBT LERDS BR RpelLLTING
STRING 1S 7186 LBAG (32,GCc CHAKACTERS),

INTERNALVSchlFICATIBNS
NAMEY  wWBRD v
CALLER BY: EXeCLTE -
CALLIAG ssGuzxcszf BAL,LINK WeRT (:}AJC)?KY5:>
CALLEC RBUTINES: IWERD, RINSPT '

Nz
Po?P

O PERANDS
OF%

S -STAUR

N\

1540 E
ERROR !
MESsaGs

MAR ‘L yes i | ERAOR
. L E Y . ;
AvitaRALY MEISAGE
VY QUTIOVT RP
POATUTER o0 S
S - L TAL RTN SPT
OF
OPLRAN:
AITNSPT J’
(2% SRRO &
SPERANDS (ea'méz'hl

AP

< RETARN ).

e



ace

PULLS T4WE& SENTENCES 6FF THE $=STACK AND APFENDS THy
1ST SENTENCE PLLLED 78 ThE END BF ThE aAp SENTENCE
PULLEC AND PLSHES THE RESLLT BaACk 8N THE S=STACK,
ERRER FETURN IF 71hg RESULTING STRING 18 786 LanG
(32,000 WBRDS) :

INTERNAL SPECIFICATIONS

NANME:

SENTENCE

CALLEZ BY; gXpCLTE

- CALLING SEGUENCE: BAL,LIMK SENTENCE

CALLgD REBUTINES: ISENTENCE ,RTNGPT




SENTENCE

vov?

OPERAMIDS
. Ov¥E

f1S5-5STALK

<

N
[TSENTERC
QALTH FIOTE
TOo
OPER AN

MAYE “TyPe
1A LATERAL
’ oSy
JouTeUT PownTer
AW e —stace

RTNSeT

issug
ERROR
MESSAGE

A0




, v 204
COUNT _
: PULLS A WBRD BR gENTENCE gFF THE SwSTACK. CHECKS
THE kBeD CEUNT IN THFE SPT AND IF > 1 RETURMS 17T as

INTERNAL- SPECIFICATIBNS
NAMER CBth
CALLEL BY; EXECUTE
CALLING SpBUENCE: BAL,LINK COUNT

CALLET RBLTINEST EBINChAR, ALLEBCSPT, ALLSCSTR
. : RTNSFT, CGPY . :




LA AR Y

Y
Yo P
SPERRND
Y
S ~STAUK

J{
G=Y
CounT

OF
OPERAND

YES

GET
LENGTH
(X3
O PERAND

STORE
5'&“:{.\‘&&‘,

57T TYPE
= WITERAL

ng

. AN
PUSH wWiTH |
oVT YUT |
eoINTER

ON S-STALY]

ATNSPT
oF
OPSRAND

205




THING . 2¢6

PULLS NAME BFF S.STACK, SEARCRES SYMBEL TABLE FBR
S=STACK., ERRBR RETVRN IF Thg NAME IS EMRTY,

INTERNAL SZECIFICATIBNS
NAMES  THIANG
CALLEC BY: EXECUTE
CALLING SEGUENCE:  EAL,LINK THING

CALLgC ReUTINES: FINCTRG, RINSF7

Gwwe)

K h

- voP
otz e AVU

. O%F
] &-STHR

/e wNDTRG
\ oPreANWD /

aOTAW
1TYPE & ousn
W OuTP VT
PO TER 0N
S - ST ALR
i o 7
e g
ouTpPuT - | ' -
PoimrteR. ’
TO EMPTY
THIN G




IFTRUS eey
CHECKS ThE~TRUTH FLAG, '"TRUTK!, IF THE vALLE

IS '"TRUE' 1T RETLRNS T8 Tre EXECUTER FAR NERMAL
EXECUTIGN 8F ThE KEST BF THE LN, IF THE vaAlLUE

1S tFALSEY 1T RETURNS T8 TRE EXEcLTER F8R -
TERMINATION 8F £XgCUTIBN &F TRAT LINg

IATERP\AL SPECIFICATIBNS
NAMES  IFTRUE
CALLEC BY: EXECUTE

CALLING SEGUENCE: BAL,LINK JFTRUE
CALLEE RELTIAES: NBAE

7

( \ﬁwe)

NORMAL
ReTURN S

TERMINATE
L\WE
~RETULRY




IFFALSE ‘ 208
TESTS THE TRUTh FLAG, 'TRLThY, IF THE
VALLE 18 '1FALSEY IT RETURNS 78 TWE EXECLYER FBR
NeRMAL EXECUTIEN 6F THE RgST 6F ThE LINE. IF
THE VALUE IS 'TRLE! IT RETURNS TR THE EXECLTER FER-
TERMINATION BF ExECUTIAN gF ThAT LINE,

INTERMNAL SEECIFICATIONS

NAMES  IFFAL

163
vy

CALLEC BY: EXECLTE
C CALLING SeGUENCE:  BAL,LINK IFFALSE

CALLEC REUTINES: NBAg

——

ﬁ;RM\NATE

, LInNE
LETURN

B T J e




209

TRUE ’ -
FLACES THE STRING 2TRUE!' IN STRING STORAGE AND

FLSHES 1T &N ThE S-STACK AS The BULTFUT BF The
CALLING RBUTINES. FRETURNS FREM CALLING ROBLTINE,

INTERMNAL SPECIFICATIBNS

NAMEF  TRLE |

CALLEC BY; gMPTYF, ZERSF, WBRDF, SENTENCEF, NUMEERP,
GREATERP, 18, 88TH, EITFER

ENTERING sacuzntg: TRUE

CALLEC REUTINES: ALLBCSFT, ALLBCETR, CORY

. (teue )

E)

/A : - 7
GET SPACE ‘ | RETURN
TOR nsw o ‘ OPZRAND
- STR\WNG : - I STORRGE
% J  1,‘ b4
PUT “TRUE (TRuE )
N o .
STR\NG o o
] | (gerTR2)
PUSH SPTPTR . §
ON 5STALK 4
LT LiTeRal RETURN
FTyPe conE STORAGE
' — For 2
QPSRAMNDS

J,
(Tsfu,s ) ‘

f WORMAL
\__Return




PLACES THE STRING 1FALSEY IN STRING STBRAGE .
= . = AND
FUSKES 17 EN THE S-STACK AS ThE BLTRLT apdihg

CALLING REUTINE, RETURAS FREM CALLING RBUTINE.

INTERNAL SPECIFICATIBNS

NANMES  FALSE

CALLED BY; gMPTYP, 2£R8F, WEBRDF, sghygnch; NUMEERP,
GREATERP, 1S, EOTH, EITFER

ENTERING SEGUENCE:  FALSE
CALLEL REUTINESY ALLBCSFT, ALLECSTR, capy

| (?RL%E)

- .

\L G,
G ET SPACE | L
TOR NEW RET\ ve
u
N (2]
BIRING OPEZRAND
'JL - | sToRAGE
BUT ‘FALSE | | XL
: "N ‘ @:7}L$5Ei;:>
¥ - SN
PUSH SPTPTR < aE™ Vﬁ@
O SSTALYK
WTH LY TERAL o R
™ DE -
JPE PPE RETURN
STorRALE
Fop

(NORM.AL > . {,
RETLRW ~
. S ALSE




211
TEST

PLLLS ePERANC 8FF S.STACK, CLECKS IF TRLE B8R FALSE
AN SETS TRLTh FLAG, TRULTH, TE€ { S8R ¢, RESFECTIVELY,
ERRBR RETLRN IF INFLTS AR:Z NBT 'TRLp! B8R YFALSEY

INTERNAL ScpCIFICATIONS
 MAMER  TEST |
CALLEL BY: EXECLTE
. CALLING SgGUENCED BAL,LINK TEST
CALLED ROUTINES; RTNSFT |




AR

N/

PO
OPLRAMD
o%¢
"1 S-%TALKR
- \!/
GET CounT
oO%
QPERAND

vl

OPERANY ____;(&Raoa
= .
STORAGE MESSAGE | - RETURN

W

V.
QET Lenary
ot
- OPERAND

',' ;r. “

St TRUTY
HLAG = A A
, . J
¢ '
i
RETU R
OPeRAND
STORAGE

N/

WORTM AL )
RETY RN ‘ _




EMPTYP

INTERNAL SP

NANME S

CALLED BY: ©XgCUTE

’ 213
TAKES THE TOF THING €F TEr S.STACK, RETURNS TRUE
ER FALSE T8 THE 8-STACK Ag THE ARGUNMENT IS JEMPTY/
ER NB1 AND THEN RETURNS T8 THE EXECUTER,
FORMAT BF THE EMFPTY TRINCG
s etatrseerrigsrsaysage N, P80t % 20200

| S/w I FEINTER levs| I Bl E1 Py

9093040003009 0,920908, LI LN I B IR B N BN WY

I C ! ! FFETE YL

9090000283000, 00000y *tesPretronsne

ECIFICATIENS

EMFTYP

i

CALLING SgGUENCEY BAL,LINK EMPTYP

CALLEC ROUTINES: TRLE, FALSE, RTNSPT

| GM?W@ |

e
voe
O PERANID
TSROM
S-STANR

)

GET
- Count




al
TEREP H

TAKES THE TOF ELEMENT 8N THE S-STACK AND RETURAS
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CALLED RSLTINES: TRLE, FALSE, RTNSPT, NLMCK
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N TAKES Thz T9F ELEMENT EN THE S=~STACK AMC RETLRAS
TRUE Bx FALSE (AS INFLT Igs A wBRD 2R N8TY T8 TwE
S.STACK SEFBRE Rz TURNING CONTREL T8 THE EXECLTER

INTERNAL SPECIFICATIAANS
NAMES  WERCF
CALLEL BY: £XgCLTE
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LIKg w2RCP EXCEPT TEETS IF THE INPLT IS A SENTENCE
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INTERNAL SPECIFICATIENS
NAMES  SENTENCEP
CALLES EY: EXECULTE .
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"LIKERISE TESTS #hETHER The INPLT 1S A AULMRER

InTéFhAL SPECIFICATIANS
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. CALLEL BY; EXECLTE
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CALLEL RSEUTINES: TRUE, FALSE, RTASPT, ALMCK
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GREATERF .
T RETURNS TRUE B8R FALSE AS T8 WrETHER THE FIKST INPLT
(FREM THE S=STACK) IS GREATER THAN Thp SECEND, pRReR
RETURN IF THEY ARE NET B8k NUPBpRg

INTERMAL SEEclFlcaTIens

NAMED  GREATERF

CALLEC BY: EXECth _
CALLIAG 'S‘EGUENCE:- BAL,LINK GREATERP

CALLEC RBLTINES: TRUE, FALSE, RTNSPT, NLMCK
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RETURNS TRUE IF B8TH INPUTS ARE ThE SAME

INTERMAL SPECIFICATIBANS
NAMES 1S
CALLED BY; EXECUTE
CALLING SgGugNCE:D  BaL,LINK IS .
CALLEZ RBUTINES! TRLE, FALSE, RTASPT
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RETURNS THe LBCICAL AND €F THE VALUES ©F Tw8 PRECICATES
ERRER RETLRN IF INPUTS ARz NBT 'TRUE! BR 'FALSE!

INTERNAL SPECIFICATIENS
NAMES  BETR
cALLEc'aYi EXECLTE
CALLING SgGUENCE! BAL,LIAKVBSTH
| | B ERRER RETURN
CALLEL ROBUTINESS TRUE, FALEE, RTNSPT
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EITHER

RETURNg Tkg LBGICAL YR 8F THE VALUES BF Tw8 FRECICATES
ERRER RgTLRN IF INPUTS ARp NBT 1TRUE! BR 'FALSE!

IhTERhAL SPECIFICATIBANS
NAMES EITFER
CALLED BY: EXeCuTE :
CALLI\G SgCLENCES BAL,LINK EITHER
CALLEB RBUTINES:l.TRUE, FALSE, RTgSPT
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LTS 8Gc TECKNICAL MANUAL.
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ACCBUNT/LSER INFBRMATION 97
ACDTHG 72, 193
ALLBCSFT 36, 39, 72, 191, 2042 209 219
ALLECSTR 32, 35, 365 39, 73, 178 189, 1Sc. 191, 2¢4%s 209, 210
ARITRMETIC 1327 168, 171, 185 ;
ARITRMETIC MBOULES 132s 168, 171s 185
BADNAME 146 |
BINCRAR .75, 204 |
BETh 73, 95, 7, 98, 110s 2¢94 210+ 2184 22¢s 222
BRACKETS 71 |
BREAK 224 49» 98, 1002 1C4» 106:‘114: 153, 156
BEREAK KEY RANDLER 156 o
BUTFIRST 198
BUTLAST €50
BYE 132, 159
BiSFT 674 68
BiSTRINGS 67, 69
BiSSYMTEL &8
BiSYMTBL 26, 69
CiCRLF 15¢

IPENC 151
CiFLINE 349
CiFPREC 148, 149
CiTPREC 132

CEFPACT 44, 57,

N
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-
~J
[o4]
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(Vo)
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CONCITION CERES 745 72, 73

CENVERNTIENS 132 14, S5




CePY 24, 26, 32, 35, 36, 39, 43, €38, 593, 110, 137, 184, 2¢c4, 2¢s,

A M)
-
@

COPYXXX 34,4 45

-CEUNT b2 72 8By 84 232 255 28s 25 45' b22 4Z: 46s S42 55, g8, €5,
72¢ 73+ 74, 75, 98

CATA REFRESENTATXSN 3:.4

CELEUSE  154

CELTRG 72, 193

CEPTH S4a 126

CIVICE 9%, 1069 133, 189, 190

EDIT 14, 13, 20, 21s 307 44 1c5) 113, 126» 131, 133, 137, 138: 13%,
1400 141, 142, 143 |

EDIT PBCE 194 2r, 44s 137, 148

EITFER 26, 41, 111, 156, 205: 210s 224

EMPTYF  2Cs, 210, 213 |

END 304 %14 662 675 735 Ths 75s 931 S&s 1035 1095 110s 1335 137,
14Cs 1412 142, 143, 16¢ |

ERASE 214 133, 141, 152

ERRER MESSAGES bhs k62 36, S77 10%s 110, 1132 131, 1332 158

EXECUTE 3, 22, 28, 292 3z, 2332 34, 35, 3€5 442 43, 49, B0, S4s BE,

6+ 58s 1365 137, 1392 1665 163, 185, 190s 151 153, 1S4,
}S6s 198, 200s 2C1. 202, 2044 206, 2074 2085 211s 213, 224 .

EXPSFT 93

FiLEG 110, 125

FiMsG '110, 125’~‘ | 4

FALSE 131, 1374 216: 211, 2132 214, 215, 216, 217, 218, 22Cs 2225 224

FILE 9%, $7, 9%, 100, 101: 102: 104, 1052 1C65 109, 11Cs 125,
1332 144, 153




FINCTRG 34, 237 72, 206

FINDAXT 74 -

FIRST 4 85 201 232 245 252 262 275 321 34s 362 435 65, 72: 732
744 S7s 1055 169s 1132 1372 1S4, 1S8s 201s 218 ‘

FLAG WBRC 98

FREEFAGE 193

GB 31, 32, 36, 4gs b1s 47

GETREST 145

GBBLEYE 158

GETE 166 |

GREATERF 209s 21c» 218

IBUTLAST 74, 200

IBUTFIRST 745 193

IFFALSE 263

IFIRST 73, 104

IFTRUE 267

IGNBRE 23, 25, 139, 161

ILAST 741 186

INDIRECT ADDRESSING 71

INPUT BUFFER 23, 25 31s 332 36s 48, 98, 152+ 137, 139s 145

INPLT STREAM 32, 96, 985 103, 114s 125, 14s

1s 220 |

ISENTENCE 732 202

Iw8RE 737 2n1

JIACCN 122

JiJIT 128

JiTCE 126

LAST 6€s 7k, 87, 99, 100+ 1652 196s 200




LENGTE 42 125 84, 675 69, 7c2 735 755 132, 1£3; 17¢s 173, 185
> 1T

LINK 145 24, 290 100s 1252 137 170+ 18e
LIST 14 225 232 244 265 27, 28, 29, 3pcs 33 341 352 49 54, g3,

.97, 1635 11cs 114, 127, 133
LITERAL‘ 5, 7:»25, 242 2855 269 a?w C&2 332 34 395 1469 147
LEAC 965 99, 100+ 1015 1C3¢ 1C4s 1G6s 165: 1142 125s 144s 15,
‘LBAC STREAY g9g, 1002 1014 1230 1145 425 |

 LBGE SYSTEV INITIALIZATION 17 |
LiSPT 67 |
LISTRINGS 67

LiSYMTBL s

MAKE 93, 107) 103 1104 131, l44s 193

MODLLE SFECIFICATISSSA ee

MiCl
M3D6
Ml
Fis]
NABS
NACE
NAME
NOIFF
NANE

| NICKTY

NBISE WBRE

NSUB
NSUY

1Cc.
1C4s
109,
1¢sq
168+
1632

EF LBAD FiIlg

125

110,
119:

110,
17¢C,
170,

123
125
125
172
174

83

168, 1700 176, 178: 184

185+

YP

159:

1689

189,

€, 75
20s

170,

170,

130

él‘

222 262 43, 137;

174, 1765 18%1s 184

1745 1765 178, 181

NSWAF 165, 1705 171, 174, 175, 186

142,

143




NTRIM 1
NUMEERP

63, 1705 184

203, 210, 217

NUNMCK  16€, 1692 1704 172, 1732 1745 1764 156s 189, 1SCs 214,

2
NUMNAME
SUTFLT

BUTFLT E
BUTFLT S
FiBUILD
FiCMAC
FiCTRL
FiDIRECT
FiLFAREN

PIMKEIN

FiBTRER

PiGLBTE
FiRFAREN
FPIRTNCD
PiSEM]
FiSLASH
PITELF
FARSER

FARSER P
PEINTER

17, 218

147
2Cs» 25, 36, 371 3&, 39,
éa;Aioo: 154; 105 1¢79
LFFER 102, 1C5, 155
TREAM  S&s 58, 1oc,'104;
-33: 362 405 43
S}

)

38
S2s 33
36, 42
4¢, 47
%3
3¢, 33
36, 42
by
36, 41
341 40

36; 43, 45

4Gr 414 42, 43, 46s 4S, 95, 9g,

1632 1512 1435 193» 209, 2ic

114, 1254 144

172 18, 195 239, 32, 44y 494 5Gs 54, 55, 95, 113+ 138,

16¢
AINLINE 32

5575 8, 95 11, 12, 14,
35, 362 37, 38, us, 49,

368, 169, 170, 124, 213

212 224 245 265 27, Z8: 334 24,

742 75, 1113, 138, 143, 153,




FRINT S4»

FRACELURE

PRECECURE

Sés laks 113, 1o, 14€, lug, 1bg, 15¢, 151, 164

b2 52 65 74 8y 95 1%2 151 2Cs 212 231 272 2¢Cs 332 342
350 44s 45, 49s 54 S5+ 1325 133, 137, 1385 139, 140,
1410 1422 1430 146&s 1579 145, 154, 1602 163
NANE 27, 302 4%s 1062 133, 1372 1397 14¢2 1415 142,

1432 1462 147

FRBCECURE, SYSTEM =5, 9

FR3CECUREs USER &

—

PRECLCT 188, 134

PREK Ba,

55

PSTACK €8s 75

P=STACK 4, 9 11, 33, 43, 54, 55

GUBTIENT

135

RANDEM 194

ReCBRC &F
REMAINDER

LAST ERR8R MESSAGE 95

21+ 133, 145, 19¢

RESET 174 20s 11c» 113, 126, 14Cs 143, {52

RETACK &8, 75, 4126

RTNSPT 33, 72, 16€4. 189, 1S40 1562 158, Zprps 2c1» 20Q1k206:

2114 213, 2142, 218, 216, 217

RINSTR 73, 161, 178

RTNZFROC

ReSTACK 1

SiFSTACK
SIRETACK

sigstaAlK

SCANNING AND CBMFACTING &7

32, 4%, B8
c .
53

63

£58




SENTENCE 7, &, 7¢» 75 131, 1325 202, 204, 209 21cr 216

SERVICE MYRE 19, 22 o

CSItACN 97, 100

SIIERKC 100

SIIFLAG S2, 100

SI;1gWF 35, 394 4gs 465 S8, 99, 100, 102+ 137

SITINSM 45, 98, 99, 1067 147

SIILEM 99, 100+ 108

SI:LIM 39

SI:EBLF 33, 994 103 10&: 1052 139, 149

SIISACC 1o, 102

SIISNAM 161, 102

SI{EFAS lc1, 102

SIITIVE 100, 105

SIITRFS 10

SPT 42 12, 1%, 215 242 25» 263 275 28, 33, 345 39 Qéﬁ 44; 46
67 705 724 732 Ths 75s 93; 204 .

SPTFTR 79, 72: 730 782 93

SRTSFT 72

SSFT 34, &7, 75

SSTACK &%, 75, 153

SSTRINGS 47

SSYVTEL 66, 75

STACKTR 75, 1g6, 113, 126, 128

STAKINIT 47, 32

STACK BVEKFLEW 75, 106

STATUS 1%, 22, 100s 126

STBF  16C |




STEBRACE MANAGEMENT 442 57, £92 S3s 1C6; 1za

STORE, 192 21+ 3p2s 2357 43, 497 Sés 1025 1Chs 11Cs 114, 1255 144

STBRINIT {7, 32, 75

STBRE STREAM 96, 1¢R2: 104s 114s 125

STREAM 32 S55 S6s S8s 10Cs 1012 1025 1047 11cs 1145 125, 144

STRINGB . 67 | |

STRING FBINTER TABLE 7, S» 644 €51 g7

STRING STURAGE AREA 74 12 |

STRINGS 7, 122 3%+ 672 72 732 745 137, 139

STRPTR 71, 73, 93

SYMEBL TAELE 4y Ss 242 2&s» 271 334 4Gs 55s €4s 651 66s 695 Tas
72+ 745 93» 1372 13%» 14Cs 193

SYMCFCT 393

SYMFTR  7C, 72, 74

SYMTEBL &6

SYSEREAK 1064 129 o

SYSCLECK 1004 105, 127 128 -

SYSCTX  s7, 128 |

SYSCATL 123

SYSCIAG 1¢4, 10%, 1275 128

SYSERR  3€, 39, ugs 424 475 753 225 1GCs 1C2 1132 114, 127,

122, 156, 158: 153, 173, 189 |

SYSERT 122 |

SYSIN 17, 32, 98, 1CCs 102s 1035 114, 127: 156

SYSINIT 17, 32, 101, 114

'SYSIBER 1¢7, 1lo, 114 128

SYSIEET 128 '




SYsh
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&7 S35 101s 1C2s 1142 127, 128
SYSLBAD S2, 102, 103, 103, 113 11%, 127 4128

-SYSELT 104, 1¢5, 114, 127, 128, 145, 1502 156, 164, 173

SYSFREC 3u, &8s 75
SYSFRECE =4, &3

SYSKEAD .1p2, 114, 1274 128

" SYSTENM INTERFACE 9%, 975 93s SSs 10C# 113 114s 1252 127

SYSTEM INTERFACE FLAG WBRD g8

SYSTEM PROCEDURE 27, 33» 34s 75, 131, 133

SYSTRG 75

SYSTRAP 106, 114s 122s 129

SYSWRITE 1G4 103s 114, 127, 128. 132

SYSXMSG 105, 1l4s 127» 128

SYSXSET 1g2, 127, 128

S=STACK %, 82 11+ 334 43, 1604 161y 1632 1r€s 168 163 17cs 173
124, 183, 133, 1S4, 2012 2119 21%s Z14%s 215+ 218

TIPSTACK 68 - | |

TIRSTACK 58

TiSFT 67

TiSTRINGS 67

TISYMEBL &6

TEST 36, 37, 32, 4e, 1388, 203, 211, 2161 717

THING, SYSTEM 5

THING, LSER 5 ;

TIME ANC CATE loC

TITLE €5 7» 8, 138, 148» 149

6 137 |

TRACE €s S4, 137, 143» B2




TRAP STATLS 100 _

TRUE 1312 209, 211s 2132 214 2154 2165 £17s 218, 22¢s 222 224

TRUTR 545 144, 207, 268 211 '

TYPES 5, 33, 105s 139

TYPE 44 S5 82 2, 115 242 252 262 27, 28) 332 34, 35 432 €35 7Cs

| 72, 74, 96, 105 135

UNTRACE 143

USER FRBCERURE 94 27: 344 Shs 55s 135, 141, 152, 143

hSRD by S, 62 8, 95 201 222 235 245 s 302 3 é71,381 3%: 43a
46y €65 68y 655 702 75s 1414 1422 143s 144s 149s 153, 171s

185/ 194, 196, 1985 20C» 2C1s 2C2s Zcus 209s 210
WSRCF 209, 210/ 215s 216 | |

ZERBF 203, 21512 214
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