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A SETL® SPECIFICATION OF EDIT

~ wICHAEL F BRENNE?D

AESTRACT

THIS THESTS GTVES & SPECIFICATION OF & OFRERAL
PURPOSE TEYT +0IT0 IR SETLE, A VEXRY HIGH [LEVEL
LANGUAGE, THE RY“TAY OF ThiE SETL EDRITOR IS A
SUPERSET OF THI 5YNTaY OF  THT yu EDITCR KWHIcK
HAD BEEN WRITTFI IM OMPASS, TwF ASSULEBLY LAMNGUACRE
FOR THE CDF 6600 COUPUTER. A KNOWLERGE NF THE Kyl
EDITOR IS ASSU~ED  AMD A COFY OF ITS DOCUMENHTATIAN
IS INCLUNEN AS At AFPENDIX, THE SETL EDITQR ADDS A
GENERALIZEN TREATMENT OF GLORBAL VARIABLES, MORE
PRIMITIVES, AND AKOVE Al.L TOTAL FREEDOM FROM
REGISTER AI'LOCATION, IT WILL SFRVE AS A BASIS FpR
AN EVENTUAL T/iPLEMENTATICL IF A LOWER LEVFL
LANGUAGE,
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THIS PRNGRA wo€ P [TTEE LSIHG COMPUTER TIME ANT
OTHER FACII ITIFS GRAUTED EY THE SETL GROUP AT TrE
COURANT JSTITUTE F HATHEMATICAL SCIEMCES AT
NYU, AFEC CAMBUTLER L 1TER,
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THE NYU  EDIYOR 1S An ADVANCED, FFFICIFNT, AND EASY Ty USE EXAMPLE
0OF A MODERN GENERAI  PURPOSE  TEXT EDITCR, IT CaN GREATLY REDUCE THE
FEFFORT REQUIRED TO CREATE, MANIPULATE, AND ®ODIFY FILEe cOMTAIMING
CARD I“AGES OR 0RJFCTS RESEMELING CakD IFAGES, IT 1tAS WRITTFN  AY
RICHARD REICH AND TMPROVED BY MICEAGL IFYAR AND BILLIAM RNSSELL WHO
1S CURRENTLY MAINTAINING 1T,  MICHAFL RYAN WROTE CHAPTERS 1 70 4 OF
THF DOCUMENTATION TNCLUDED HERE AS AN APPENITX,

THOSE WHO HAVE USED?  THE YU ERTITON AT IYU  aRY rLL cRATFEFHL FOR
TRE TIME  IT HAS SAVED THEH, LIKE TLLEVI®LOL of SURUAYS, CE WONDERS
HCW WE COULLD GET AI'OWG WITHOUT IT FoR €C LOMC,



/v 1. IHTRODUCTIOK =/

/v 1,1 WHAT IS A TEXT [ulTOR w/

COMPUTER PROGRAMMERS CREATE AND MODIFY COMPUTER PROCRAME WHICH FROMN
AN ABSTRACT P£!MT’0F VIEN CONSIST oF LOTHIMG BUT CHARACTFR STRINGS
(YO BE SURE, CHARARTER STRINGS INSTILLFD WITH A LARGE AMAUNT OF THF
THEQGLOGICAL VIRTUE OF HOPLYy, TG PETLCE THE  FFFORPT  REQUIRED  TO
MAMIPULATE THESE CHARACTER STRIMNGS 1S T 1.CREASE THE pRODUCTIVITY
AND SATISFACTION OF PRNGRAMIERS,

IN THE EARLY DAYS OF COMPUTER SCI[NCE, THE PROGRAMMER wAD ONLY ONE
WAY TO MANIPULATE THE SOURCKF TEXT OF HIS PRQGRAMS, THE KEY PUNCH,
MCRE THAN A FASTER KEY PUNCH, EVEN #0ST THAN ONE WITH A BUFFER FOR
ON=LINE CORRECTION OF TEXT. WE NEED SOMFETHING WITH JUST s SLIGHT B1T
OF INTELLIGENCE IN THE SEHSE  THAT 17 CAl UKDERSTAND WHAT Wb WANT 1T
TC DO AND THEN Dn 1T,

FROM THESE NEEDS EVDL VED THE InE. OF TEXT-ED[TOFR, s COMPUTRK
CCMPUTER ITSELF TO NN THE P'ARD PART OF THE QRK, BY MAkING HOST of
THE  EFFORT PREVINUSLY FXPLDED £y Tor  PROGRAMNER  AUTOHATIC, THE
MANTPULATION UF  Prauunacy RUCAME Dasiis, FaATTEN, whivt oDt LaARLE A v
LESS ERROR PRUNE,

“E SHOULD EXAMINE THE CHARACTORTISTICS OF A GENERAL nUpposs Te¥T
ECTITOR, WHAT, FOR 1RSGTALCE, 1S Tl TIFFERENCE BETUEES A TeXT #DITOR
AND AN AUTOMATIC URLATE  PROGRAM SUCH -8 CLC#S  UPDATE, an  UPDATE
PROGRAM MAINTALIMS LIRRARILS OF SCUECE PROGRAMS  BY THSERTING,
DELETINGs AND MOVIWNG CARD IMAGES, A4D A CARD 1HAGF Is THE ATOM, OR
UNIT OF THE SYSTEM, WHILE TINSERTItG, DELETING AND HOVING ARE DANE
QUITE EFFICIENTIYS THE  IMDIVIDUAL CHAFACTER OR CARD COI UMN BECOMRES
WORK ONE LEVEL HINHER (WITH CARDS AND SOMETIMES  WHOLE  FILES)Y THal

‘



ECITORS WHICH WORK WITH CHARACTERS AND  SOMETIMFES WITH CARDS,

THE UPDATE PRNG2AMS  NUMRER THEIE CARDS [H A PRERYANENT MANNER SU
THAT CARD IDENTIFIERS DO WNOT CHAVGE EVEN AFTER CORRECTIONS HAVE GEFRH
AFPLIED, THE NYU ENITOR WAS IHAPLEFENTED WITH A DIFFERERT  RET AF
GCALS IN MIND. AS & MATTER OF DECISINY, THERE AeE 10 CAwd
ICENTIFIERS OTHER THAN THE CARDS CURRENT POSITION ORDINAL IN  THE
FILE, IF A CARD 1S INSFRTED, THE ORDINALS OF ALL CARDS AFTER IT ARE
INCREMENTED 8Y OVE,

THE BASIC MANIPU['ATION A TEXT EDITOR PERFQNMS QN CHARArTER STRINGS
IS CHANGING ONE STRING T0o ANOTHER, THE COMMAND LANGUAGF MUST 3k
ESPECIALLY GEARED TO HUMAN FASE OF USE, CONCISENESS, AND A LARGE
AMOUNT OF EXPRESSIVITY FOR A SMALL NUMBER CF CHARACTERS TYPED, F0K
ECITORS ARE MQOSTLY USED INTERACTIVELY, IN SITUATIONS WHFRE BOTH THE
TYPIST AND THE COMPUTER HAVE BETTER THINGS TO DO THAN EXCHANGE LONG
CCNVERSATIONS WITH EACH OTWER TO DECIDF WHAT EACH ONE WANTS,



/* 1,2 TEYT £PITOR YS, PRACRACMING LANGUAGE «/

THE NEXT STEP AFTFR THIS EDRITCR  SFEMS TO RE Aw INTSRACTIVE
IMPLEMENTATION OF ThHF SNOROL LALGUAGF VHICH 1S UNNESTRARLE BFCAUSE

IT IS EXTRFMFLV INEFFICIENT I S$UOROL TO DM THE
SIMPLE  CHORES an EPITOR NEENS TC DO ESPECIALLY 4 LOT of
INPUT/OUTRUT, (A TEXT ¥RITOR IS VLRY 1/0 FOUND)

ALONG  THESE LINWNFS, THE  THPCRTAI T  QUESTION TENDS  Tr saRISE hHER
DESIGNING SYSTEMS AF TAIS  TYPE, ExaCTLY WHERD  D0L§  ThE  GFENFRAL
PURPOSE TEXT EDITOR LEAVE 0FF AND A STRING JANIPULATION pPrOagAMy TG
LANGUAGE BEGIN., WE CAM ©CT COME UP wITh A DECISIVE ANSWEP, BECALSE
OF THE LACK OF A COMPLETE DEFINITION CF AL EDITOR, SUREFLY ALL WILL
AGREE THAT AN EDITAR 1S MEANT TO BF SOMFWHAT LESS THAN A PROGRAMMING
LANGUAGE. NEVERTHE|'ESS, THERE WILL ALWAYS BE USERS QF THr EDITOR WHC
WANT NEW FEATURES cONSTANTLY BEING ABDER 7O THE ELITOR, AND OTHERS
WHO YSE SNOBOL OR SIMILAR ADVANCELN PROGRAMMING LAMGUAGES, WHO wWILL
CRY OUT FOR MQRE EFFICIENCY InN THEIR FRCGRAMS,

EDITORS AND PROGRAMNMTNG  [JANGUAGFE Hrvy IE COMMOY  THAT THFEY RRFACH
INTQ Ao CHARACTER STGI~G (0p PERHAPS A COMPLEX  "ATA  STrLrTURF) AL
DETERMINE WHETHER 1T IS GF A CFRTAIN TYPE  (THAT IS, MWHETHFER [T
FULFILLS THE CRITERPA OF CERTAIM HCOLFA  PRETICATES) AnD plrk OQUT THE
SURSTRING WHICH CAUSEN IT TH FULFILL THE CPITERIA, EFFICIENTY VS,
GEMERALITY FAIRLY  CHARAUTRIIZES TLO DIFFER[ GRS RFTOREY ENITORS AN U
PROGRAMMING  LANGUAGHo Al D o LLL B THe DCTiRb D ING FACTCY FOR AY
SYSTEMS ANALYST CCrTEMALATIVG IHPLFHFRNTATION OF SUCH SYSTE“S,

IN A GENFRAL <©TulnG  Mp ' JPULATICE LANGUAGE, TH:  Fuly rOwER of
RECURSIVE FATTERM “ATCHTING 17 TYPICeLLY IMPLEMREMNTED INM cUrH 8 WAY
THAT PATTERNS SPECIFIEDR Y  ApnY CONTEXT-FPEL GRAMMARS Can RF MATCHILD
IN A FINITE AMDUNT OF TI0E anD ANY CRAarPAR OF FRAGVENT  nF A GRAMMAR
CAN INITIATE A SEARCH PROCESS, SUCH FRAGHENT=INITIATED SEARCHES wILL
PROBABLY TERMINATE  ©FCAUSE  THE PROGAMMER HAS  CHOSEW A SUITABLE
CCMTEXT AND A SYITaBLE PATTEN, ALTHOLGE WITr ARBITRARY  [npPUT THERE
IS NO GUARANTEE nF TERMINATON OR [N THC  CASE OF  TERMIMATION IN A
FIMITE AMOUNT OF TrIHE, THERD [S  NO GUPANRTEE OF MEANMINGEUL RESULTS,



AS A MATTER COF PRESCRIPTIVE DEFINITION, THEK, A PROGHAMAING LANGUAGE
CAN MATCH PATTERNS SPECIFIED BY AMY COMNTEXT FREE GRAMMAR, 1T 1S USED
WHEN COMPLETENESS 1S A DFFI{1TE RENLIRFMENT AND EFFICIFLCY 1S NOT A4S
IMPCRTANT AS COMPUTING POWET:,

IN AN EDITOR THE SEaRCH IS STRICTLY A TREL=SFARCH 4% nFPQOSED TO A
GRAPH SEARCH, WITHW BACKUP FITHER BEING NONEXISTANT OF  EXTREMELY
RARE, THF TYPE OF TREES TYPICALLY GEHERATED BY EDIT PATTERNS ARE
ONE=LEVEL VECTORS nF  FLEMEMNTARY PATTERRS WHRICH arE  (FVFR RECHPSIVE
SIMCE  THEY (CONTA'H &0 PAIETERS TU OTHFR PATTERNEG,  WEVERTHELESS,
WEILE  THEORETICALIY THCOMPLETE TwEMSELVES, EDITOPRS AQe  EXTOERSELY
USFFUL TO CREATE AMD UPREERP COMPLETE PROGRAMUING LAMNGUAGES,

ENITORS ARE MUCH MORE EFFICTENT In USIKG THE COMPUTERS RESCURCES OF
TIME AND MEMQRY <PACF THAM THE CORRLCSPONDING COMPLETE SYSTENS,
NEVERTHELESS, THE KEY  ADVANTAGE QF EDITORS OVER PROGRAMMING
LANGUAGES IS NOT BASICALLY THAT THEY ARE EFFICIENT FOR THE COMPUTER,
BUT THAT THEY ARF EFFICIENT FOR THE FFOGRAMMER, SINCE FLITORS ARE
USUALLY INTERACTIVE, AND SIMNCE THE [ATA STRUCTURES ARE  HVEN STMPLEK
ThaN MOST L 0w LEVEL LAMGUAGES, ALLOWILG ONLY CHARACTER STRIMGS AS
DATA TYPES, (BT INTEPPRETING CERTAIN  CHARACTER STRINAS AS
PATTERNS), DERUGOING ThE LECESSARILY SIFPLE PROGRAMS 1S MuCk FASIRR
AND THEREFORFE CARTMie  Thiak DECHGATNG CORRESPNIDINn  REGURSIVE
RCUTINESs CVER FAQTHER THAN ROUTINES  Th LadlGUAGES  wITw  AyToMeTIC
RECURSION CUNTRPIL, SUCH A% P1/zt, FapL™, CR SKLOBOL4,



/* 1.3 SCRCE LANGUAGFE »/

SETL WAS CHOSEN AS THF LANGUAGE nF 1N PLEYENTATION FOR A NUMRBRER CF
REASONS, FOR ONF THINAR, SETL IS & VFERY hRIGH LEVEL SFECIFICATION
LANGUAGE YET STILL EXECUTARLF, IT was NESICIED 10 pEpMCys  FROM  THE
PROGRAMMER  AnYy FOHNSTDFERATION  OF NATA STREUCTHRE AR MACHIMNE
DEPENDENCIES, ITS SYNTAX IS CLOS[ TC PUGRE MATHEMATICAL NOTATION,
SETL 1S MACHINF TNDEREMDENT AND DATA STRUCTURE INDEPENPENT  IN THE
SENSE THAT ANY 0ATA STRUCTURE  IMPLIME.TFED YO MAR SETL  nATA DRJECTS
ONTQ HARDWARE FEATHPES I A PARTICULAR TUPLTIENTATION Mav BE CHANGED
TC ANY QTHER DATA QTRUATURE WITHOUT SUCSTANTIALLY MoDIFYTAR THE SETL
ALGORITHM, AND PROQARLY HITHOUT MODIFYTERn 1T AT AL, THIX SERARATION
OF THE ABSTRAGCT ALARORITHM FEOM THE LaDrRLYTND DATA STRUCTURE RESULTS
IN VERY UNDERSTAWDABLE aND USEFUL SPECTFICATIONS, 1T IS TulS FASIER
TC TRANSPORT SETL PROARAMS ACRUSS COrFPLTER HUUNDARIES THAw ASSEMBLY
PROGRAMS,

AS AN EXAMPLE O0F PASSIBLE DETRIMENTAL PPOGRAMMER CONSIDERATION
OF DATA STRUCTURE, WE MAY CONSIDER THE REPRESE™TATION nfF CHARACTER
STRINGS THEMSELVES,  THE IHPUT AND OUTPUT OF THE STRINGS wILL BE
DCNE IN SOME SNRTY OF PACKED MODE, THaT 1S, MORE THAWN ONE CHARACTER
WILL BE STORED IN EACH COMPUTER LORP, HOWTVER, [FOR THE PATTERN
MATCHING, IT IS MUrH T90 COMPLEX T1 TO0 IT IN PACKED MALF, AND THE
STRING wILL BE TRANSFORSFDR  INTO An 0 PaCKEDR  FORMAT WITH  ANLY CxE
CRHARACTER PER JORD (OR  ®YTE, AS TLFE TASE “aY BE)y THE WIGH LFVEL
LANGUAGE CAN L[O THIS «ITH TI'E REST £F THF TL0 NETHODS, NaMELY ALNAYS
STORING THE STRI«GS Iv FACKED “C0F FoF EFTICIENCY,  3UT SIVING THE
PROGRAMMER TRE SYNTACTIC JLLUSIOH  TEaT HE  =AS TwE  STRINGS IN
UNPACKED MODE, THE ALGARITHIIS ARE  TdUe  SIFPLER AND PROeAPLY RETTER
WRITTEN THAN THEY LOULDP HE I: A LCWES® LTVEL wANGUAGE,

& PRCBLEM WITH TRHE iyl EDITCE THaT  WroigD  pfVER  Qbrl UP TN A
HIGRER LEVEL LANGUAGE Is TWb nDeclelior o bl T2 F0<RLSERNT Thi CARD
IMAGES AND FILES AND RFCCRNDS ON THE plsk, TRE CHOICES ARF  IMFINITE,
THE NYU EDITNR EVDS FAaCH LINE  WITK TCURLE ZERC,CHARACTERS, RUT 1F
THE FULL CHARACTE®R SFT 1§ GNING TC eE LSEL FOF TEXT, THEM SOME
METHOD MUST BE ARRIVED AT TO ASSUKE THeT A FACKED 03D OF TEXYT (SAY,
FVERY 10 CHARACTERS), DOSENT  EnT LITH  THC COrSEFUTIVE  2ERO
CRARACTERS, T[0UPLF  HUFFERTG AND CIRCULAR INPUT/CUTPUT BUFFERS ARE
CCMBINEL IN THE nyio  €pITOP FOR EFFICITICY, wlTh Tk CURRESPONIING
LCSS OF READARILITY. HICHE® LEVEL LAMCHAGES  WOULT ALEr PE FPEF Of
WAITING PRIMITIVES, SUMW  AS WALIT FCK 11 PUT=CLTPLT  COMPLETION, TkE
#CPERATING SYTEMz IS ASSUI'ED TC TAKE CAFFE  OF WAITING FOR 1/0
CCMPLETION WHENEVER Al 170 COpratTm 15 FEWESTEr 0N A
DEVICE THAT IS STTLL RUSY FROM A PLFVIQUS FEQUEST, THE USER wILL
NEVER RE AWARE OF THIS, alMND HIS ALGCRITEM WILL NFVER BE DIRVIEDZz RY

\



IT 7O TAKE ADVANTAGE OF SHCH  OPERATING SYSTEM PRIMITIVES AS A
NCN=STOP READ ROUTINE,

STRANGELY ENOUJUGH, THE VERY SFHARTIC FFATURES WHICH ARE REPSONSIBLE
FCR THE RBIRTK OF <ETL AHD Q0T THE FEATURES WHICk CAUSFELD 1T Tn Rt
CROSEN AS THE SPECIFICATION | ANGUAG] FOR THE EDITOR, SETS  ARE LSEU
ONLY AS FAST REPRECENTATIONG  OF L ]oEaF LISTS. AND  THE  ONLY  DATA
STRUCTURES NEEDED #RF THESEH LIMEAD LISTS ([CUBLF AFFAYS == IN SETL.
A SET QOF 2<TUPLES OF VHICH ThE HEAD aAND TAIL ARE RBOTh CHARACTER
STRINGS)s» CHARACTER STRINGS, AND IMYEGFRS WhICH ARE ALL INTEGERS Th
ThE HARDWARE INTERPRETABIE CwJECT Cr0E AMD ALL CHARACTER STRINGS
AS FAR AS EDIT <nOvS,

SETL WAS CHOSEN BEFAUSE LES[IITE A CUETaln DNCGMPLRETREAESS

OF ITS OWN SPECIFICATION (THAT 1€, T=E SETL SPFCIFICATICM OF SETL,
CF KURT B MOLYS SETL MFEWLETTERS 19, 44, 47, 50. 58, €1, 62, AND

64 FOR THE SETL BNOTSTRAP COMPILER,

ITS SYNTAX IS AT SOCH A HIGH LEVEL THAT, (IN ACCORDANCE

WITH THE PURPOSES nF THE EDITOR ITSELF)Y,IT 18 POSSIPLE Tn DIRECT THE
MACHINE TO [O A TASK USING LESS FFFORT ON THE PaART 0OF THE
PROGRAMMER,

IN ORDER To RETTFER REat 178 TRE SubrcaplS  oF TRALSPORTARILITY AtU
REACABILITY, CERTATN #3000 PPOAHAMMING FRACTICES? HAVE GEEN FALLOWED
IN THIS PROGRAM, Al L AACHNG APFEAR Jr  THE DACRC  SECTINN NFAR THE
BEGINNING OF THE PeOBRAM, (SECTION 3,2y, ALL GLORAL VAPRIABLES ARE
INTTIALTIZED IN AN TITIALIZATICH sroTiC (SECTIOM 3,3). alLlL LoCal
VARTABLES ARE INITTALIZED PEFORF USING THENM,

FINALLY, THIS HIOH LFEVFL SPEFCIFICATION VILL SERVE AS  p mQPEL TU
IMPLFMENT AN EDITOR 1IN A LOU LPEVEIL LARALAGE “UCH AS FL/T CR PL/STAR,
ASSEMBLY COLE NEVER HAa3d  T0 pF USGH! 1P WE  ASSUME & yEpy RAGTIC
OFFRATING SYSTEM , 10+  PROVIDES THf CFFICIE T IVPUT AN CuTRUT JUST
MEMTTIONED., THE ASSEMuLyY  CeoTeD ~YU E)TOR IS A LEVEL wCeE COMPLEX
TEAN  MNEED-RE  BFCAUSE U HALD CRTINIZAYION  OF  TRE  IRDIVICUAL
CCMMANDS,s THE CODE GFUFRATETD @Y Al CPTIFIZEARLE LOWER LEVEL LANGUAGE
WITH AUTOMATIC REGISTER AlLLGCATIOF WILL ALLO% THE SCURCF CODF TO
MAINTAIN ITS READARTILITY wilTpF THE 2Ivany WILL HE ARQUT  AS GNCD AS
TEE HAND WRITTEN CHLE,



J* .4 JOR CONTRP(L L AHNGUAGE w#/

THIS ENTIRE DISHUSSION  OF THE FLITAR |8 ZEXECUTARLEZ  nn THE CnC
6600 COMPUTER, THEWE ARF ACTUALLY THREF DIFFERENT LEVELS InCLUDER I
THE PROGRAM LIBRARY COANTAIHING THE CARD IMAGES FOR THIS PROGRAM,
DETERMINED BY THF nOCUMENT KFY, THE TESTING KEY OR NO KEy, aSSUMING
ALL REFERENCED FILES EYIST ' THE SYSTrM ALRFADY, THF FOILrwInG SFTE
OF 0B CONTROL STATEMNENTS TLL WORK LHDER 3CGPE 3,2, 2.3, DR 8,4
OFFRATING SYSTFMS,

WHAT YOU ARE REANING WOW WAS PRODUCED BY THE FIRST SeT OF JCL ®Y
DEFINING THE KEY #NOCUMENT# WHICH ADDS COMMENTS TO THF PROGRAM,
ORTGINALLY THFSF COMMENTS WERE INCLUDED IN THE =#TEST® KEY BUT
LEXICAL SCANNING TIME WAS REDUCER EY PRINTING OUT THF FXTENDED
CCMMENTS  ONLY WITH NOCUMCHTEL  LISTIRGS, EXTENDED CHAMMENTS A7E
SIGNIFIED RY LINFS WHOSE FIRST TOKEL IS A DCLLAR S1Gw,

FY  NOT DEFINING  #00CUNFSTz  NOT i LY AFE  THE EXTENFED COMMERTS
REMCVED HUT ALSO S~k OPERATORS ARC LEFINEL W HICK SILL P INCLIDEU
IN THE RUN=TINE LIGRARY OF THE MNFXT \FRSICY OF THE SETI  COMPILE™,
BLT WRIgH MUST R0 HAL™ DUFLHER DUST e TaCcH SETL R Lo mei prist T
COMPILERS ThiY Aue 1@y, 0, b, SE0 U7 COPTROL LAT TLEAE SeT 7Lt
ThD BELOW, THE tNTIRE SYST{# IS N0V GFET UP FCR EX{CUTIAN, ASSUNING
TRAT THE MACHINE weRE 10 F1NUGH,

SINCE THF Nyt SETL Co-nUTEP, A CRC ARG, IS MOT BLE Filptekw (WavDG
ONLY 400K OCTAL OF MbodbY), #MOTHER OFTION IS AVAILARLE YC AvOID Tit
DIFFICULTIFS CF “a D=tanaGrD MERORY all CCATIONS NAMELY T nefFlvE Trt
KEY #2TEST#, TRIS pefFIxITICH  ALLOUS TROIVIDUAL SUBRCUTIHNES 0f CRCLED
OF SUBRQUTINFS T0 @  TESTUNR LY FaAGIES ThEN INTO MEMORY  WHEMEVEE
CALLED. SEE JCL SET 3 KELOW,



THIS KIND OF MULTI=LEVFL COMMENTING IS EXTREMELY USEFUL AND SHOULL
BE CONSIDERED AN ESSFNTIAL PART OF ANY LANGUAGE BREJMG DEVE| OPED, THE
CCC UPDATE  PROGRAM SUPPORTS IT, WITH KOT  TQO MUCi TROpBLE 70 Tuk
USFR, ESPECIALLY IF THE UPDATE DIRFCTIVFG ARE MAMAGET wITH A GFNERaL
PLURPOSE TEXT FDITOR AS THIS PROGRAM  WAS, BUT 4
LANGUAGE ITSELF SHAULD SUPPORT CONDITIALAL DISPLAY OF  CoMMENTS (AND
IN THE SAME REGARD, CNNDITIONAL ASSFKOLY OF CODE) IV A »ANNER WHICH
1S ACTUALLY CONVENTENT AND [ASY TO LSE, SETL,EVEN 1o THE PRELIMINARY
IMPLEMENTATION RUNNING  UNLER THE  3COPF 3,2 INCOMPLETE  CPERATING
SYSTEM, AFFORDS CANDITIONAL DISPLAY OF COMMENTS BY ELINIMATING (AT
THF USERS OPTION) aNY LINE BFGINNINP WITH A UOLLAR SIGN, Iv THE cOnNE
COMPILED HERE | HWAVE CHOSEF TO USF THE 1IPDATE PRE«PROCFSSEGR TG THE
SETL COMPILER BFCAUSE HaVIHG DOLLAF  STANS  Ih ol 9 PRECLUDES
HAVING PAGE [UEST FHARACTERS IN CCLE =M 4 FIT CUMMENTS, wk]rk RECONES
IVPORTANT WHEN TYE TEXT ECOHES VORY L°MG, #7 1o THIY »fAGRAy,  THIS
THE TwQ SETS GF NORUALSTATILH MANAGE“E=T COFPLESFNT DATH OTRIR FERS,



JCL SET 1., TO GFET A NICFLY FORMATTIDN LISTING WITH EXTENPED COMMENTS
(NOTF == THE CONPILE FILE 'S SUITAELE FOR INPUT
TO THE NYU MAMUALMAKRGK ["RCORAM,

10, O 347200, T 2, MAlG
ATTACHOLDPL, SETLMARUALSPLY
HPNATE(C=UTRUT)

*ww END«QF=RECCRLE CARD *w»
+DFFINE DQCUMENT
«C ENITSETL

wwx ENTQF=FJLI CarD sww

JCU SET 11, TO 5ET A RUN OF THE BENTIve SYSTEM

1D, CM 600000, T 77777. NAME
pTTACHCOLDPL,SETLMARUALSPL)
(PDATE .,
QETLR(COMPILE)Y THI SETLE LEXICAL SCAMNFR
ETTACH(RLI:4SVD,3AVFSETL)Y CET SETL SAVE FILE
RALMISFTLOUT)Y

*ven ENDaQOF=RECL 2] CAFD #w¥
«C ENITSETL

xre ENTSQF=FTLT CaFD www

JCL SET I11. T2 TEST SURKOUTINES ©° tODIFICATIONS (F SURBRUTIMES

10, 0N Z2400GC, T 2000, ERETNED
pTTACHOCLIPL LSETULE AL ALSPL)
HEDATE .
QETLR(OCHPTLE)
PYTACkH AL, =ALY T nb 8
ATTACH (B aSVD 240 ek T)
CALMCSETLOUT)Y
wex [NV RQF=RECTED CARD <oy
«C ETITSETL
«DFEFINE TEST
CANY OTHED CORRECTICHS TO LE TESTFD)
wewe [MESOF=FTLE CrEDN wwe



/% 2,1 CONTROL STRUCTURE w/

AN EDIT SESSION IS AN M=TUPLE OF TELFTYPE LINFS TRANSMITTEDR TO THb
CCMPUTER, FACK LINF [S COMPCSED OF 2 LU'RER OF ENLT CoMMahDs, SYSTE!
CCMMANDS) OR MACKOS, SEPARATLD RY SEYICOLONS, & HMACRO IS » AN N=TUFLE
OF EDITOR COMMANDS, SYSTEL COMMANDS, AN NTHE? MACKOO,ALTHCUGH TN THE
NYU ECITOR, AS CURRENTLY THPLEMELTED AT HYU, MACRQOS MAY NeT
RECURSIVELY INVOKE DTHER MACROS., FACH MACRO. SYSTEM CnMMANDS, AMU
ECITOR COMMAND IS FORMATTED AS A EYWORD FOLOLED Ry A LIST oOF
ARGUMENTS.REPETITINANS AND LONPS ARV PEREITTEDN 11V THE EDITOR,BUT olLY
LIMITED TO THE LINE THAT 1S CURKERTLY #ETHG EXECUTED,A Gr TO DICTINN
1S AVATLABLE 1N THFE COHRA D SWNIP, 20LT IT [0 ONLY FOSSIRLE T Sk
FCRWARDS, MAKING A GRAPH STRUCTULRCD  PROGRAM  IMPCESIR L, THE DATA
NEJECTS OF THE ENITOR INCLULF STRINCS ald PATYERME, 1T pATTERMS AR
JUST STRINGS. INTEARERS £XIST I8 THE cO#1raND LANGUAGE FOR THE PURPGSL
N0F JTERATION COMTeOL AND  SPECIFYIL G FATTER! FIELDS, BUT THE EDITOR
DCES NOT INTERNALI'Y HMANIPULATE ORJFCTS OF TYPE INTFGER, THIS MEANS
THAT MANY POSSIBLF SNOBOL PATTERNS CAN NOT RE [MPLEMENTED BY EDITOR
MACROS, THIS NEFICIENCY IS SELDOM MISSED, THUS THF DECISION
TC LEAVE OUT INTERERS SEEMS TO HAVE BFFEN BEST IN THE INTERESTS oOf
EFFICIENCY BRUT FOR THF PURPOSES ©F & GENFRalL PROGRAMMINA LANGUAGE
THIS WOULD BE IMPOSSIRLE. THF RASIC CONCLUSION IS THEREFORF THAT IF
YCU NEED PATTERNS DETERHINED 9Y  TaATA  ORBJECTS CF  TYPES NTHER THan
STRINGS, THEN YOU OROBABLY IEED A COMPLETE PROGRAMMING LANCUAGE LIvE
SNOBOL, AND EFFICIENGY WlLL HOT BE THE MOST ITHPORTANT CONSTIRERATION,

MACROS ARF  EXPannED AT UM TIef WITH  DYHAHTC SUBSTITUTIAN  0Or
ARGUMENTS AT aMY BAlFT T0 TUF QULTROL STRLAF,A HACPD HAY APFEAR,THI®
PESULTS IN SOMF PQTINTERS LFLIG SAVE! abiD PESET SO THAT all FURTHER
CCMMANDS COME FRNM THE MACRM FILF wpTIL THE TECOFD 1M THE wackt FILE
CCRRESPCNDING TO THE MACKEC ©CING J'VCOXED 1S DEPLETED, THRM (CNNETROL
RETURNS TO THE NARMAL TNELT STREAM,

ALMCST EQUIVALENT 70 4 MACRy IS A ©[al FILE, THE READ FIIE 1S FASTI
TRAN MACRO EXPANSIAN BFCALST MU ASCHFLT SESSTITUTICN 16 FERMITTEN
IN THE READ FILE, OTH9ERPIGE, T 7o SEURNTICALLY  IDERTIeAL T0 A
MACRO, THAT 18 A SERTES GF {nl1 0¥ et EXRCUTOE  gITh pavFR FETUR
TC THE COMMAND AFTRF  THE [LvoCallel ofF  THE READ, TrE mYU EDITON
SFECIFIES THAT ALl SAVED COMMARES AT THE POIRT  CF THE KEAT ARE
DESTROYED BEF ORE BEGIRLMTAG  TRE  FEAD, THE SETL  VERSIAN  ALLORS
RECURSTIVE READRS WITH TWE COFPECT IT[ 1S SaVED, ETURPLING CORAECTLY,



|

|

|

i
ANYTHING WHICH FOLFILLS THE EDRITERS  PEQUIREHENT Y0 rE A SYSTEN
COMMAND IS NOT JSEN BY THE EDITOR AT all, BLT RATHER PASSEN NNTO Tk
OFPFRATING QYysTEM,  THIS GIVES THE FUlTOR THE PROPERTY Al
TRANSPARENCY, THTIS MFEAMS THAT GIVEN Ak OPEFATING SYSTEM FO2
TIMESHARING, THF =DITNOR  WOMT  AFFFCT SEQUEDCES OF CORRECT COMITANDDS

TC THE OPERATING SYSTEM, HO''FVER, W]THK THE ADDITION OF TUE ENITOR, o
INTERPRET CERTAINM €RRUMENUS INPUTS Tr  THE OPERATING  QYSTEM T Nk
CORRECT INPUTS TO THE EDITOR, THIS PROFERTY OF TRAMSPARANCY TO THL:
PREVIQUS LEVEL 0OF THF SYSTEM, IF, Tn THE 'UNDERLYING OPERATING
SYSTEM, MAKES AN  «DITNR VERY vaLUAPLE, IT aANDS TO THE pQUEP NF THE
OFERATING SYSTEM  2ATHFR  TiHaN TRYILG Y¢ RBUILD  ITS 0OWd PANER  Fhne
SCRATCH, THE DISTINGUISHARLE  FEATURE 2P opERaTINg  gaMitanling
FSYNTACTICALLY)Y FOn THE o600 SERTES  a0'dUTIRS 1S TAAT  THEY  ALL
TERMINATE WITh EITWER A PUIRIOD OR A CLQAST  PARENTUESES, THUS  Tul
SYNTACTIC PRC-PROFCESSNR To THE  [0ITOR (AHICH DAY NG ably  AUTNAMATIC
SYNTAX ANALYZERY FnuRINDS  EDIT  coMpands  TO CONTATN  UNQUOTER
PERIODS AND CLOSEN PARENTHESES,



/% 3, PREI'IMINARY CODE w/

3+1 CHARACTER STRINA UTILITIES

UTILITY ROUTINES WAVE A SPECIAL PLACE 11 THE KEART OF SPECIFICATION
PROGRAMMERS, EVEWN MORKE SO JHEN SETL IS THE SPECIFICATINR L:iNGUAGE,
RECAUSE IN SETL, THE KNUTINE IS IKDEPENDRENT 0T CONLY OF  TWE MACHINE
AND OF THE OPERATING SYSTEM AND (SCMETIMES) OF  QTHER RrLTI*ES, BUT
ALSO INDEPENDENT OF THE DATA STRUCTURE EMPLOYED, MAKING CoMFLICATED
CHANGES IN THE STRICTURE EXTREMELY SIMPLF,

A UTILITY RauTive  [§ DEFUNED a8 & RONTING  (FROCE:DES RY
DOCUMENTATION ANN  FOLLOVED Y A TEST nf T7T3 PESFOR-ANCEY w1TH Tht
FOLLOWING PROPFRTIES:

1) IT IS SMALL, (T41S IS Q\?SYCHOLOCICAL DECESSITY )

2) 1T USES NO MACROS, \

3) 1T USES NO GLOBA{ VARIABLES AND DCES K0T USE ANY VARIARLE 10
TRANSMIT INFORMATION TO OTHER ROUTINES, EXCEPT ITS FORMAL
PARAMETERS, THUS [T DOES NOT DEPEND G INITIALIZATION
PROCEDURES EXTFRRWAL TO ITSFLF,

4y 1T IMITIALIZES Al L LOCalL YARIABLES RBEFNRE USINC THEL,

5Y IT (S COMPLETES, v [HOEPENNENT OF ALL NTHER POUTINES aMD Tops
NOT CallL OTHFER RAUTINES (MXCEPT CTHE= UTILITICE ©oF
SETL PRIMITIVES)Y, 0OR 00 ANY INPUT 0R LUTPUT,

6) IT [S USEFUL In aMi OF LTSELF, NOT TallOR 7 ALE
FOR THE PARTICZuLAR STITUATINN USFD FO% HERE,

70 IT WAS UL W00k TNTI ARY PARTICLL AR CRERATING CYETE,

THE PRELIMINARY rQONZ 18 PRESENTED FIRST SINCE L IT prgvpr IFIFS THE
DEPENDENCIFS anD LACK NF DEPFNDENCIES OF THE EDITOR SURKRrUTIMES, Titk
MACRC AND  [nITIaLT7aTIOn SECTIONS ARE PRESENTED  'PEAR TeF prglhm]rG
SIMCE MANY ROUTINeS  DFEPFWUN Ot THED FUT  THE  UTILITIES AR FiRaT
REGCAUSE  THEY Have S0 DEPELDENCY 0 YHE  MACHQL 0Ol THE GOl
VARTABLES INITTAp 17EG TN THE IMARDATELY FOLLUWING SFECTIONS,



/% 2.2 PNOINTFR VARIABLES IN SETL w/

EVEN THOUGH SETL HA3 NO PRINTFR TYPF VARIAALES PFR S$%, THE CURRENT
SEMANTICS OF SETL alLOw 4 SIMULATICON oF FIRST LEVEL (NON-RECURSIVE)
POINTERS WITH ONLY MONERATE INCONVENIFRGE TO  THE PROGRAYMER, AND
NeLEVEL DEPTH POINTERS WITH SOME MORE JHCOKYENTENCE, Tn SIMULATE A
PCINTER-TO=X TYPE VARIABLE MUERE X I3 & VALID VARIAGLE TYPF, SET ¥
A GLOBAL MAPPING CALLEN POLITEDATRY WHCSE DOMAIN WD wIiL DEFINE Tiv
SUCH A WAY AS TO MAKE IT #PNINT# T ITS RAHGE WHICY IS THE SET 0OF
ALL DATA ORJECTS 0f TYPE X Th WHICH YCU WISH TOQ HAVE [T PCINT,

SC THE SFET (MAPPING)  PROIUTEDATICY 7C: TAINS EACH ORDERET PATR WHOSE
TATL IS A NAME OF AN O/JECT oF TYPCoy THAT IS POINTET AT BY ITS HEA
WEICH 15 THE NAME AF THE ORJFCT (DEFINGET 3CLOWY, HODIFICATIONS T2 4l
OBJECT WHOSE NAME IS POINTERTC(Y) APE  MADE BY ASSIGANMENTS  TO
PCINTEDATBY(POINTERTO(Y)) RATHER Than DIBECTLY TO Y, WYTCH ACTUALLY
HAS NO EXISTENCE OUTSIDE OF THE RANGE oF THE SCT PCOINTEDATRY,

THE NAME OF DATA ORJECT X IS DEFINED AS A PAIR InN THF GLOBAL SFT
PCINTERTO WHOSE HFAD IS A CHARACTER STRING BY WHICH THF PROGRAMMER
TIME THE DATA O0AJECT IS CREATED, THE FOLLOWIMG SEQUENCE nf

ASSIGNMENTS MUST TaKe PLACE:

CEYE,BLANK,.> 1M, POILTEPTO;
POINTEDATRY (PAINTFRTOCEYZ)) = TATL(KJECT;

A MCRE GENERAL ASSIANMEMT LAY LE AT WITe THIS CODFG

IF POQINTERTO(NR IECTY Fh, 0OM. THFL <(TJECT BLAVKe> IN, FOINTFRTO;
POIMTEDATBY(RPOINMTERTO(EYZ)Y) = DATAQLJFCT;

A MACRO [SPOINTER(XY AL B DEFTLED T o THE BOCLEAY
FREDICATES

TYPE, x EO. TUPL. AND. TYPE, HD., X B0, STEING,
AND ., TYFF; TL, Y FL, SLANK,
AMD, POTHTERTOWX)Y *F, Ct,
AND, POIMNTODATBY (PO ILTIETO(X)) ™, UM,



IT IS SURPRIZING WOW MANY OF THESF SURRNUTINES CAM BE CNNSINERED TO
BE UTILITY RQUTINFES EVEIl [ty SUCH a STRINGE:T DEFIMITION, HERF IS5 A
LIST OF THE UTTLITY ROUTINES DEFINFD BELOWS

ABRR(KFY, TabLE)
ALN(STRIMGLAT)

RREAK (STFING,CHAKSET)
NECONE(STRING)
FORMAT(LISF,FORMATS)
THASH(STRITG)
HHASH(STRING)Y

QTRI~GA LEYLT. STIIRST
VEXTTAB(COL , TARET)

& ORM, [
RIGHT(STR]I MG, CUL)

QPAN (STRING,CHAREET)
SQUEEZF (STRING)

FHARS, STRING

TRUNC, STFING



SCME NOTES ON CHARACTER STRINGS IN SETL

AT  TRE  PRESENT TIME, THE SPECIFICATION OF SETL
INDICATES THAT IF vOu ATTEMPT T EXTRACT THF el
TH ELFHMENT OF A CHARACTER BTRING, YOU wlLL REKCFIVE
THE VALUF OM, AND IF  YOU ATTEYPT To FXTRACT THE
JERO=TI FLFMERT CF A STRING, YOU WILI CRASH THE
SYSTFEM, FGR O THE FALLOWIHG STRINGamaNTIOUI ATION
ALGURITHMS  AND PERRAPS OTHER STRING QnUTIHES AS
wELL, IT HOULD ALLON FOR LESS PROGRAMMING FFFORT
ANT A NICER LCOKING  TEXT (THAT IS, SnuxCE TEXT
RELUIKING A SMALLER MUMBREE OF CHARACTERS T rOuveEY
1T IRTENT TO THE SOTL COMPILER)YIE 0T OF THESL
FASES WOULD RETUFE THE VALUE MULT,

ARRR  ATTEOPTS To [RTFRPRET KEY AS AN p8RRIVIATION
(0¥ CoPyYy OF CME oF THE ELFMENTS Al
TAZLE. SPECIFICALLY IT LOCKS FOR THE FIRST ELEMENT
AF TARLE WHOSE FIRST CHARACTERS MATCH THOSE OF THE
ABRREVIATINN HWITHOUT AMBIGUITY BETWFEN IT AND
SUCCEFFNIMG ELEMENTS, THE EDITOR (SFE  THE MAIR
'0CPY LILL INTERPEET At AIBIGUQOUS ABBREVIATION AS
AN OPERATING  SYSTEM  COMHMANL  MOT An EDIT
FOrMAND, LHLFSS TT IS AN ARBEEVIATION <PrRCIFICALLY
APEEARTEG a8 AN TITRY 11 THE TABLE,

LEFINEF AHBR(VEY,TADLF)

TAELE = TABLE + <<# 2,0>>3

KETURN

IF Z1<aXemd TARLET ((TARLFE (i) () (Lt eiEY) EOKEY AlD,
CCLTABLE (KD (1)) =0, wnlY 0Py (TARLEC+1) (1) (18 Y)Y R, heY))

THEMN TARLE(K)YC(ZY rLeE Q%,3 FEI'N aBRRE;:

ALN JUSTIFIFS A STEING LEFT. AFTER COL LTSN COL.

DEFINEF ALNC(STRINC,rQU):
IF COL SE. (¢STRIMGY OF
J F OSFAN(STRING, S % £2)

RETURN (COL* (7 Z)y+aT1 oG (Jd+Lt e STRIC=d s
ENE ALNG

col o LE, O TEER FETURS STRINGE ENN TF

DEFINEF BLANKOLT(STRING)Y: /% DEMOVE ALL TLANKS I STRING «/
NEWSTRING = NULC .
(vlez I<2ySTRIMG ¢ STRING(J) (i, # #)

NEWSTRING = NEWSTPRINMG + STRINGC(IYSS

LY



RETURN NEWSTRING:

RREAR
REGIMIT

CHARSET,

UEFINEF BREAK(STRINN, CHARSE
(AHILE MOT,STRING(.J)=C

J=zi
KETURN J=1; EMD BREAKS

I

DEFINEF DECODF(STRING);

K=ltuzlinEW=NULC:

(WEILE STRING(K)Y "E.
NEN() STRINACT)
K K+l J+ls
IF STRING(K) En. LFKn

IF STRING(®+1) GT,
NEWCJioarD(K)Y)
J J+CARD(K) ;
K K+23

ELSE IF nArD(K+1)
NEW(.)) ZERD;
J i+1;
K K+t

END IF STR™NOS

IF STRINGS

WHILE

MEWEND

7E=)

13,

-
-

-
-

END
END
ARETURN

NErQne;

QI AJLTARENSLY

Al

£,

2n-

EMD BLAHKOUT;

AT Tk
AF

OF CHARACTERS
ARE 1IRT  FLEMENTS
TO BE CHECKED,

SPAT
WHICH
CLASS

REGCOGHTZES A
MG OF A STRINC
THFE LEXICAL

Ty: /% SMEROL PATTERN==BRTCAK(CHARSETY */
HaRSET) Jed+13 END WHILES

D0 SQUEEZE w/

A Jr PLLCE A CHATACTER

/* PAKE REPETITINONS
TAGH
CARD(W)Y«PREV;

THE T v/

X
=

1 THER

TRAYSLATE  CHARACTIERS wsike  Trb

HARP TG Tab LiE
CEFTINEF TABLE cuZnpe, SToTang

RETURNY Ted 1e=g<czseSTRINA T
ENE TABLE EMCODF,:

DEFINEF TABLE
REVERSE
RETURN

orEcnne,

REVERSF FN&ONE.

FORMAT REFORMATS A LINFE

THE OJRDER SPECIFTED (Y THE TAulLE
TWNDICATING COLUL

IS A PAIR

FOR INSTANCFE,

AbLE CaTe i8¢

STRIIiG;
€ <TABLT (K, 2), TabLL,2)>,
STIMNGE

)Y

«/
LE 2
NECZUE o3

FHCUDE
“emiieze TA

e

TaaLr

A BNE

10
FT
Dy RETULRY M THE

F OR}‘ATS ]
coLumes, FG.

COLUMRE OF THE LINE 1D
EACH ENTRY 1IN FOR®ATO
<FP(”"!TO>0

[F TARLE = <<1,3>,<2,72%,<A3,65>>

A}



THEN FQRMAT WILL RE

DEFINEF FORMAT(STR]
[F (¢FQRMATS IS5, | E
ELSF [+#1<=K<=|_FN)

DEFINEF [HASH(STRIN

IF C¢STRING)Y GT,
OLDHASH=OLDHASH+

RETURN ALDHASH; EWND

UEFINGF J A 10T
HASH = NL .+ COL = 1
(WhILF COL LE, «3TRH
KASHABLF = nJI C
(WRILE (STRING(
ANTY, COL L
1F STRING (Y

END WMILE:
THASHTTYHASH((HAS

[F STRING(COL)
COL = coL+1
(“HILE STn]
IF CQL GE.¢

END IF STwI

TURN THE CONCATENATIOK OF THE FOLLOWING COILUNNS:
12 32 63 64 65

NG FORHATSY ; RETURE
MY LT. 1 THEN STRING
STRING(FORMATS(EY (L) SFORMATS(KY(2)Y Y3 END FORMAT:

THASH  RETURNS THI  WASHCADE OF A CHARACTER STRIMGL
aY TAKIHG EVERY 2 CHARACTERS AND ARDINLG  THEIF
NISPLAY COLE VALUE, THIS SUM IS THE MUsRER  OF THt
AlT  SET  IW THE | RIT  STRING  NHICH IS
RETURHED, OLDHASH IS THE KASH CODE OF  SCME NTHER
QTRING T WHICH  TRID THD CURREMNT STRIAG 1S 881G
FONCATENATED FOR BASWTHG FURPOSES,wHICw Ccuull VERY
GELL BEOTHE NULL STRILG (RULL 21T STRING FNk Twi
JASH COLE). THE 81T STRING 1S HaSHED InTn & SETL
AET FOR  QUICK DLTERNITHATION OF pEMHERSWI®,  TH &
FONER LEVEL LANGUAGE IMPLEMENTATION, nF COUMSE, A
RIT STRING IS PROEABLY FASTER THAN A RaANNCM=4CCESD
SET OF BITS,

R, OLDHASH) 3 PREV = INTEGER(STRING(1));

THEN .
SPREV#HINTEGER(STRING (U TE, FREV,2<3d<cz o STRINGZ ;S
[HASH]

HASH NNES  THE 2o RE DIFFICOLT (Tiat JwaSp) UIahmn

F

PEVEL  LASYING  of 4 @TRIuG wITH Doprre cOLUD
THDTCATING COLORS Al 4 STHGLE Crporr npprc Tt
ARFAK CHARACTER L ICH REACHETS FATTESN DERINITIOG
JHICH ARE 10T HASIED AT ALL, FOF LACH wARD SECTIN
0T CONTALHMING & PATTERN)NE THE  STRIrf, [H2SH 15

SALLFEDY T ACCURULATE THE MASHCODRE,

1)

H

TN YOI coL
L3 CNL o= o1
PVEA, A ZY ITMP, STRINGLIJ+LIEG, £ 7))

i, $TOING DOING oL = COL+13)

VOUE, At# THEN RASHADLE = HAGHARLE + STRTFA(COL) 3

i

oL e 1)

JARLE, HASYY; /% CCUPUTE HASHCDDE OF TS [ 1ECE w/
£Q, £:7 TiHRN /% SFARCH FOR A FATCHING ClLUN +/
1J=C0L;

NEECOLY WD, #i2 A, onL LE, 4STRING) rCL=COL+15;
STRIANG OR,(COL=JY GE,12 THEN ERRORS(4) tRETUR™ Fyti

S8



END WHILE coOLs
RETURN HASH3 END IHASH;
T [s NERATARLF HHETHER  [NTEGER, A mMAFPING
(COLLLATING SEQUENCE) FROM THE ChARACTERS ONTO  ThE
THTESERS, CAN 3F BFFERRED 10 IN A UTILITY
ROTINE, DUT IN  OFENERAL  IT SHOuLD BF A SETL
DRIMITIVE RATHER THA® A CLOBAL VAFIARIE, ALTHOUAK

N THE CURRENT IMFLEMENTA
SACHINE DUEPENDERT GLOEAL

IF STRING A 1S #LESSZ THAN
STRIMGH; LENZL ETRITGD

/v LEXLT DECIDES
DEFINEF STRINGA LFXI'T,

IF 2leazd<=LERrSTRILAACIY i, STRINGY ()

THEN INTEGER(STRIGGACI))Y © T, TWTEGER(STHINGR

ELSE LEN EQ, $STRIWMA FNI STRINGA LIXLT. S
AIVEN A OPTERFL
TABSET, FUMCTION WEXTTAB

FOLUMNS T SKIP STARTING
THE NEXT TaAB AFTER COL.

TION 1T 18 EXACTLY ThHAT,A
VARIARLFﬁ

STRING R «/
PINGESTRIMGAGRETLRM

(J))

FInMGE:

SET oF TaRS cALLED
WILL RETURN THE NUMBER 0f

FROM COLUMN CnL TO GET TU

DEF INEF NEXTTAD(CNL, TARSET)s RETURN )

IF 21<¢aK<=eTARSET+ (TARSET(KYIS,X) GF,COL THER X=COL ELSF 13

ENC NEXTTABS ’
THY S USEFSL ITNFIX FUSCTION KETLRES 1TS FirReT
PROUMENT AS ITS VALUS TF 1T 18 BFFinED,
ATHEP W ISE THE SECOND APGURENTS,

DEFINEF A ORnM, Dy ReEToms TH A MNE, OM, Thrl A FLSEF B3 BND A Ok,
rHE R CT e 2I0ET AL TANS A STHlNe 1T opn Te ppsad
gl AL BRo L T T I amizs Tin: LA RS Ty
AN THE COROS,

-

T STRING(¥)IEQ,.# £ ANDLS
STRINC(LIR=2)+ST I (K4

K=l3(2K<aK<z4STRIMG

G T
STRIMG 1

PDEFINEF RIGHT(STRI v, ARG TMY;
NEWSRULC s BLVECTOR=WLT .5
/* NEW STRING WTITHOHT MULTIFLE
NBLANKS 01 NEW LULS, S
(v1<8COL<SMARGIN®(STRINA(COLYHE L (Z #)
NEW & NEW+STRING(OULYE BN v;
NBLANKS & [+:11¢mA<=20STRIIG ¢ STRING(K)
PRINT, NEW,CCL,NSLAMKS, $ STHTHG, $iNEN:

4

BLALKS  »/

-]

or, ST

[
By .

TING(X+1)EQ, 7 #)

-

RING(COL+1)NE, (£ #£)))

Z Z) 1 3



IF ($STRING IS,LEN)
RETURN STRINGS @

LE, (MARGIN/Z2)OR,LEM GT«MARGIN THEN

N o8 (MARGIN=oMEW) /NRLANKSS /% N = MUI'BER OF BLARNKS PL% WORD w/
(MARGIN=4NEW) ZNBLANKSE /% WUIIER OF BLAWKS LEFT QUFRw/
{+:1<sKk<=NBLANKSY <N>;

EXTRA =
BLYECTOR

JF EXTRA GT,

(vlesK<=EXTRA)

/+ SECOND PASS
NULG .3
(v1<¢2COLCE(MARGINY=1¢ NFW(COLYEQ, (£ #))

STRING = STRIMG + NEW(PREV41ICOL )+ (ML VECTURU * (2 #))

kel X =

PREVY

coL:

RETURN STRING;

EXAMFLE:

0 THFN DIGITSET = <SK.l<zK<=RRLANKSZ;
X nUT, DIGITSET; BLVFCTOR(X) = BLVECTAK(X)«113ERD TF;

THROUGH MEW=wPUT BLANPES FACK 1Y %/
PREV = 13

SNL=Cnbels Kzkel; BT vty
ENN RICHT;

QPAN IS A FUNCTICH 1'NSE ARGUME™T IS A SET, SPen
TRIES TO MATCH THE KFEXT CHARACTER In  THE InFUT
WITH ANY CHARACTER 1t THE INDICATER SET,.IF I7S NOT
TN THE SET, SPAN FAILS. UTHERWISE, THE LJST IS
SEARCHED FnR THE NEXT CHARACTER OF THE InpuT,IF IT
1S WNT THERE, SPA!, SUCCEEDS, BECALSE AT I EAST Ok
FHARACTER HAS BEER MATCHED,  IF THE SECNND ONE 1S
1S FNUND, THE THIEND 18 TRIED, FTC,

SFT = 5§¢A#.¢k#.¢T#.¢X¢; ¢Yfl f/f>
STRING ® £ZALCCFEY

SPAN (STRNTNG,SETY REUTHURNE 5 SINCE SOCT raTrhlS
THE FIRST & HATACTORS OF ST,

DEFINEF SPAN(STRING,CHARSETY; /% SHLRCL PATTERI
STYINGC(JY+CHARSET Y s +1EL D L TLE?}

JEli(wHI

RETLIRN !

[}
[
-~

P
~
(=

LifEnn

SPAN

FOR THE SAKE COF SMALLTR,  MOPE COMPACT 4 IRRARTES,
SQUEFZF CONDENSES  CuT  MULTIRLE  OCpReances  of
FHARACTERS., AS AR ExAPLE M OCTAL  Dr1SeLay cOnE
T7 (45 NCTALY BLAFKS [FCOPES 550043 TwgTEAR  OF
85556656, .,

UEFINEF SUUFEZ7E(STRING)



- D4~

[=234y=2i}

(WRILE 1 LE, ¢STRINA UDOING I1=sY+i;J=Je1s)
IF STRING(I+1) EQ, STKING(L) THIN =253

(WRILE STRING(I+N)Y EG., STRIMGCIY AN, M [, 64) M = KN+ =A" vHILES
IF N GE, 4 THEWN STRING(J+1) = ZFRO;

STRING(J+2) = N=?3 )

Isl+nN*+13;

JEJ+33;
STRING(J) = STRING(1);
END wWHILES :
RETURN STRING} ENP SQUEFZE;

CHARS RETHRNS THE SET OF CLARACTERD IF A STHIMG
[+:X(J)+STRINM]  <1x2

DEFINEF CHARS, STRINGIRFTURH <STHRINC(J), t<=J<=¢STRINA2
ENC CHARS.;

TRUNG RETURNS A STRING WITHOUT ITS TRAILIMG
BLANKS,

DEFINEF TRUNC, STRINGS
IF v 4STRING>=U>=1 + STRIMG(IY EG., (7 #) THEL ¥=C0Y, 35
RETURN STRIMG(11dY: END TKUMC.S



/*

*» ¥
+4
+r
e
+4

+4
+w
+
+ %

+ &
*h
L3 4

+ %
**
+w
+*
-
-
+*
- *
+ %
s

- 2‘;-

/* 3.2, MACRO SECTION »/
SYNTACTIC ABBREVIATINNS w/

CHECK(ITEM, TYP)Y=1F TYPE(ITE
“ N S(ITEMY NE, TYT '
zgSH<ITEM) = STAFK(4STAGK+1) = zTrMY:*WHEh ILLARG #w
ILiiégET) ; ITEM = STACK(4STACK); STrCk = STACK(Li4STARK=1) #¥
ER s #; ERROR(1LY}NKFLAG=T . *w /x TLLEGAL AQGUPﬁ“f e,
- (FEZ)»» /v USE & FOW £.0=CF-RECORD #/ N :

ARGUMENT EXTRACTARS w/

ARGL = ARG(1) =
FRG2 3 ARG(D) w
ARG3 3 ARG(3) w=
ARG4 = ARG(4) wx

HASH=TABLE FIELD EXTRACTORS #/

PAGENGCIX) = (X)(1) #w
LINENQ(X) = (X)(D) ww
HASHCD(X) = (X)(%) #w

FIELD EXTRACTORS GF SOFT DATTERIS «/

ELEN(X) =X (1) e /% VTR LEEATH g

ﬁ;¥§§§; S ox Ly e /w D LS Chglson 1S COLI «/

FVAR(X) = i :?; *e /% TYPE U-eTHL STRINGETYPE L==MUI T STRINS
! = . ¢ W S w QTOQE Ig VAR T A — i T
FLEX(Xx) = x (=) « . FARTABLT »/

: * /e LEXTUAL LLASEH SRk -

E?pR(X) =X Loy ww /e “QIQLTtL4%é~h TOSE SATCHED vy

ANTOXD) = a0 (7)) e J* e L

. - ) { odee b e AT %/

ECNT(X) = X (m) =« Jw TYRANMIC CARY AF CINT e/

EQUICK(X)Yz X(+x) #w S OR”
. /% SHORT Frors T & TRICD .
FQRGTHER(X) = (4EQUICK(X)) Ty [ #x 3F TRICD,FIRST W/

«/



/¥ 3.3, INITIALIZATION  w/

DEFINE INITIAL;

TT 1S ASSUMEL  THAT ALL VARIARLES DEFI
RECTLION  0On INITTALIZATICH ARE GLOBAL
WHTIOH AKE AUTOMATICALLY ATTACHED YO ANY
HSTHG THREH. ALL ThP REST COF Tk  VARIAR
PROGRAM ARF LOCAL, AND HENCE ARE

REFORE USIHG A THEM IMN A SURRCUTINE,

/x LEXTCaAL CLATS INITIAL PEFULITIONS #/

/« THE INITIAL LEXIAAL CLASSIS ARE LEEIMEDR AD FOLLOWOH

A ALPHARETIC CHARACTERS
N  NUMERIC CHARACTERS (0=9)
S SPECIAL CHARACTERS (ANYTHING ELSE)
O ARITHMETIC NFERATORS (+ - » /)
B BLANK ]
OTHERS ARE ALl IHITIALLY MULL */

ALPH = ZABCDEFGHI JKI MNOPQRSTUVWXYZ7; MNUM = #£17345678¢0#:

/% CHARS IS A UTILITY +#ICH THANGES 4 STETYG
INTS THE SET nF 173 CHARACTERS  w/

NUMS = CHARS, WUM; aLPHE = ! aRS, ALIU;

ALPHANUM = ALPKS + ~UNMS:
QUCTESET = CHARS, #iS2at/za)[<oEc¥;
SPECIALS =

CHARS, (#.,83 )~z + DUCTUSET LESE. #/7;

AP 2 Feve/#1 DFEQ = rHASS, (010

/* LXCLASS IS THE SFET UF LEYICAL CLASSES w/

LXCLASS = s:<¢Ax.ALgHs>,<¢u¢,muws>,<rrr.nps>,<x8¢,£=i £2>,
<ASE,SPECTALS>2S

/% ANSOH 1S THFE SET OF CHARAUTERS #pt SO0 £ =/
ANSOB & CHARS., ([+:iy=t XCLASS) HD, ¥);

/* SCALER IS THE MASTHHE SCALL STHIRG «/
SCALER = [+1 1<z J<sz1%)
({+: 1<z Ke=G) OFC,I « ALFH(J) )Y

/+ SYSGUESS IS THE TURLF OF PaTTERNMS FOR ROUTINE GUESS TO
THE SYSTEM FROM LINF 1 0F TH( FILE,  w/

LY

2fe

NED IM THIS
VARTARLFS
QuprnROUT ik
LES In  ThEe
%NITIALIZFD

CETFRMIME



SYSGUESS®<# PROGRAMY

/* FAHQZ

WHC & «

INTERFS

PitAY>1iR,
Z OVERLAYY i(NI>1i#,

2 SUEROUTINF: r1(a)>11%,
2 FUKCTIOM: 13(A)>11E,

2 OIDEMNT: 1t (AY>1:Y,

£ IDs in1vISionNg,

E/xt,

EBECINZ,

2% 7,

#DEF INEZ,

A2E,

Fl#, 4
Aieli=l(Ay=1te,

2 £>3

IS THE Tupl e OF SYSTEM LAKFES LISTED
EFOPTRANA, AFURTOAMNE L EF QU T 7, 7700
ACOMPASSZ,

ZCOBOL#Z,

PLL1z, #P117#,

ZALGOL#, '

ZSETLR#,#_ETLRZ,

FSYMPLZ,

#BALMZ,

EUPDATES,

FABSOLJUTE=Z>S

€Y ZFORTRANY , ZRASICH, 2STPS(PIFTH, 2

SYSTARS = <@

CEMSSCLITE 2>,
SEALGOLZ,
SEBALZ,
<ERaltiF,
<ECCRgL#,

7Ti10,13,16,16>,
10116:31:42072>,

B,12,316,20,24>,

CECQURASTZ,  11,20,35>,

<#L‘/\(:]’-, (i,.},l"’;“u"l ;5:-’)'1“‘an “'a'.f . :E)r;
SEJOVIALE, 811”1?8150:60>1
<SEMIXE, 12,17.,22,30>,

<#PL1Z, 17,15,18,21,24,27,30>,
<FoylInnL#, 3:12:1(‘)}20:24>1
CSESETLL#,
KESTIHSORIRTLY>,
SEFQRTTNAZ>,
<FSIMLLAZ,
<SESNOBOLZE>,
<SESYVPLZ,
<AT1#>,
<SET2%> 2

-,llUIiLSllbll(}))

&,168,28,50,60>,

7,11,10,19,23,27,35,35

7,14,18,19,23,07,%1,35

!

.F'\A lr“'l

avehit

RN T

.o
~

=5

ALGULZ ,2UFDATRE>;

b

>,

v/



EXECUTES

= <

<EANZ
<EALIGN#
CEANCHORYZ
<EASKEZ
<ER{
<EBLANKE
<ECH
<EDELETE#
<EDISPLAYHA
<SEDUPLICAT
SEDYNAMICH
<EECHO#
<SEEDITH
<EZEND#
CEERRQOR#
<ZESCAPEZ
SEEXECUTFZ
<EFORMATZ
CEHALTPEAD
<#Elz
<EIFE(C?
<EIFGEY
<EIFGT?
<EIFLE?
<EIFLTZ
SEZIFMNE S
<EIFTYrEY
<EINSERTH
<HL#
<FLISTH
<FLOCATE#
<SELZOMER
<EMF
<ELEXCLASS
<EUACROZ
<EMARGINZ
CEMASTER?
CEHMOVE #
<EMSTCOPE
CEMTNONEE

THIS TARLF CONSISTS OF aii  ORDERED CnLLECTINN 0oF
PATRS WHOSE HEADS ARF CHARACTER STRINGe GIVING THE
NAME OF [0IT  COFA4AMDS  ALID WHOSE CORRFSPOINTING
TAILS AKF A COPY CF THE CODE USED 10 [MPLEMENT THE
EN1T COMiHAND, SCE TRE CHAPTER CALLED FIRST LIFVEL
EDIT COMMANDS. IT IS A DFFINITE DEFICIeNCY IW SETL
MOT TO  HAVE VARTARILES (OF TYPE DPOINTER, (SER SFC
2.3)

ANCHOR>,
ALKN>,
ANCHORS,
ASK>,
2OTTN>,
7l AN,
CHp “ (1‘.) 3
NELETES,
DISKFLAY>,
Nurl>,
NYNAMIC>,
ECHO){
7ZEDIT>,
ENDENIT>,
ZERROK>,
FSCAPE>,
ZEXECUTE>,
FORAT>,
HALTREAD>,
INSERT>,
1Fras>,
IFGE>,
IF&aT>,

IFi k>,

1FI T>,

TE k>,
[FTYRD >,
TNSERY,
LOCATE >,
LIST»,
LOCATE>,
1L70HF>,
MASTF >,
LEXGL ASS>,
~ACRN>,
2$A:Ql;!“>'
MASTER>:
HOVE>,
MSTUP>,
M2OMNES,

i

EZ

M W ® M W W WM 8 B W WM ® B % ® v W N 0w

4

N w W e W w wm w w oW

Z
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<ENZ .
CENEXT# ,
<ENQCCH# .
SENQDYNAMIFZ,
<ENQECHOI# .
<ENQEXECUTEZ,

<ENQL IST#

14

MEXT>,
NEXT>,
MOCC>,
NONDYNAHIC>,
NOFCHO?>,
HOEXECUTE>,
MOLIST>,

<ENQNUMBER# , NONUHBER>,

<ENQPAREZ , NOPAGES,

<ENOPROMPTY , HNOPROIPT>,

<ZNOUPD# , NOUPD>,

<SENUMBER#% » NUMRER>,

<ZOVERLAYZ , NVFRLAY>,

<EP# , PRINTS,

<EPAGE# , PAGE>,

<EPRINTZ . PLIRTS,

CEPROMPT# . PRCEPTS,

<EPZONETY y P70RES,

<£R7 , REPLACF>,

<¥REALYZ » READ>,

<ZREMCVEZ » REMQVE>,

<ZREPLACF# , REPLACE>,

SZRESUMEZ » RESUME>,

<ZSAVE? . SAVE>,

SESAFETYY s SAFETY>,

<ZSCALE? , SCALE>,

<ZSETVAR=z , SETVAQ>,

CESHOW# s SHOLS,

<FSKIpZ s SKIP»,

<ESPLITZ . SPLIT>,

CESTATIIS® , STATUS>,

<ESUSEFNNZ  , SUNPFELD>,

<ESYSTEM# , SYSTED,

<FT# , TUE>,

SETARS # s SYSETFL >,

LTI « , T1iEP>»,

<ZTGF; s T,

KEUNSAFE . INSAFD>»,

<ZUPNz , s,

SEZOME# s 7CVES >3
DEFAULT VaALUTS N ML AGS AN pARAMETERS
ALTREAD = F,; /% UE ARE 0T RPEANTNG AN ALTERNATE FILE #/
ANCHORG & F.3 /% LOCATE ALNWHERE w/
ARG 5 NULT. /% LEXYICH OUTPUT==YECTNR OF ARGS «/

CCING = F . /¢ MO CAUTTACGE CORTROL MOGDE wy

‘
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CHELANK & #7%; /% BLAMK CHARACTER (SCEE OVERLAY) =/
CHCONCAT = #4#; /% IMTRA FACRC CONCATENTATION rHARACTER «/
UCHESCAPE = #37; /% ESCAPU CHARACTER  w/

CHTAB = #t#; /% TAB CHARACTFR »/

CS = NULC.: /% LAST CHANGE STRING +/

DELFLAG = F,; /= WE ARE NOT IN DELETE MODE wy
DEVICE = 72 /% DEVICE WITTH (IGNORED) #/
DYNAMING = F .3 Jw DO NOT SAVE DIRECTIVES w»y/
EOFYET = F.3; Zv WE HAV]T KOT READ AN EOF «/
ECROING & T.: /% ECHO OUANGES w/

FNT s NL,# /* NO FILES IN FNT TC START */
HOWSAFE =& 25; /% SAFETY LIMIT =/

INITFLAG = T3 /v ARE WF FDITING A NEW FILE =/
INFIT = ¥4 Zv NOT [ al TUFILITE LOCP =/
ITSSAFE 5 T.; /v PROTECTED FNADES «/

LISTEILE = NM,; /v PAGED CUTPLT */

LISTSET B Si#fFz>; e LIST Y TIok R oey

LP = 33 /= LIHE POINTER */

LPLINES = 517; /% LINHD DRINTER LITES FEF FAGE v/
LPSAVE = 03 /% SAVED LP x/

LS = NULC: /% LAST LCCATE STRING =/

LZONEY = 13 /* LOCATE = CHANGE ZONE */

LLZCNE2 = 72

MACRING =5 F.; /% WE ARF NCT EXPAUDING A MACRM w/
MACROTBL = NULT,: /% MACRQO TARLE =/

MAXPAGES = 4; /+* PAGES CF vIKTUAL MEMORY ALLCWFD =/
MS = Za Z; ‘ /* MASTER STaliG w/

MZCNEY = 113 /% MASTER Z20MF «/

MZCNE2 = 723

NOINFIT s Fo; Z+ INELPTITE LRSS 0T SKHUT QUT v/
NCHANGES = 73 /e HUOMELE OF CHANZES SINCE LAST SAvE */
HUMBERG = T. /e WUMBEES DISFLAYET LTWES &/

PLLUS = F,3; /e LOCATING FOAWART 0N BACKWARD wy
PRCMPTS = T, /% PROMET DPURING 1 'SERT MORE #/
PAGING = F .3 /* WE ARE NCT PAGIT G %/

POWERON = T, /o MO TT0er b T LOER DOpOuiRED ey
PZCIEL = 1 Sw o bELCT U

PZCNE2 = 723

SKIPPER =3 MULC,: /% 0,5, SFIPRING STRING ,*/
SKIPSTOP = zHELP#; /% UNTVERSAL SKIP STOP LAREL w/
SYSTNAME = XARSOLITEZ; /% SYSTEs navl =/

TAGLE = NULT,: /% HASH TaRLE w/

TAESET = L. /% SET OF TatS FCT THIS SYSTEE wy

TTYNAME = ZINPUTZ:

TTYOUT = ZQUTPUT#;

UPLING = F.; Z* NOT UPLDATH TEXT =/
RETURNjS END INITIALY



/+ 3.4 INPUT QUTPUT SIMULATION =/

SINCE SETL I~NPUT/0OUTPUT HAS NOT YOT REFN CUOMPLETLY DEFINED, 1 HAVE
SFECIFIED THE FOLIOWING ROUTINES TO ACCOMODATE  THE NFEDNS OF THe
ECITOR, (THIS SECTION WILL [F SUPERSEDED BY THE SQON-TO=af puBLISHE!
TRESIS OF GEORZE WINEBFRG, RCTH
SEQUENTIAL AND RANDO®  FILFS CGan  BE  SIMULATED USINm TeE SETL
CAPABILITY OF WANDI ING AM UMLIMITED  WNUMRER OF EXTERNAL FILES., THIS
ELXMINfTES THE UNWTELDY LIMITATICON  THAT ALL PANDOM  FILES AND ALL
OUTPUT FILES EXCEPT TW? NAHELY QUTFUT AND OLTFILE MUST PE SIMULATFED
BY SETS HELD IN MEMORY,

AN OPFRATINA Qy&TEA 1S A TUPLE ConNSIATING F ThO COMPrRFEMNTS:
OPERATLING SYSTeH = < ILYS, CONTIGL=POINTSS

A FILE 1S A PHYSICALL ENTITY = SAY THE CITS QY A FFRi [HCHES OF
MAGNETIC TAPE, W4IIE A CONTROL POINT IS A SCFTWARE DATA rRyEcT WHiCH
CCRRESPONDS TC A SINGLF RESTARTABLE COMPUTER PROCESS.

'SETL JOBS IN THE <CNHPE OPERATIMG SYSTEM ARE USUALLY CONSIDEREDR FReCHM
THE VIEWPOINT OF A SINGLE CONTROL PNINT, A NOTABLE EXCEPTION 18
PETER MARKSTEINS OPERATING SYSTEM IN SETL WHICH IS DFPENDENT N
HAVING MANY CGONTROL POINTS AVAILARLE FOR PARALLEL COMPUTATIONSR.
HCWEVER, ANY SETL JOR IS PERMITTED T OPEL AN INPEFINITE NUMERER °F
FILES, ALL FXTERNAL INFOKMATION USED £Y A JOR AT A CONTRQL POINT 1O
FITHER A FILE NR A PART OF A 1 1LE.

THE FILE NA=F TAclLe  (FNTY CHISISTS 0F o SET OF POINTERS TO FILLS.
SC EACH ELFMERT NOF FOT LOOKS LIRE TIHIS:

(v

cFILFNAME,FlLG>

ThE FLLE mAxE 33T ARRITPARILY SATISFY THD REAUINFMENTS §TATED 10

TRF S00LRAN PREDISST- valLli, oLt APEFARS 10 THE 0IT  rLoernl b
SECTION,  IT MyUST §3F SFYFN OF FURER ALPHABETIC CHARACTERS
BEGINNING WITH AN ALPHAHETTL, .

FILE = <TAPEWFEAD, HECCRDS»

A FILY CONSISTS OF 4 TAPEHEAT  AND & VARTABLE  LEMGTH veQTC: M
RECORES, THE TAPFHEAD POIUTS TN Tl RECORD “E  ARE  ABOLT  TC REAT,
REWIND REWINDS A FILF BY SETTING TH[ TAFFHEAT OF THE FlLfF 71O OME, IF
WE HAVE READ THE [ 4ST QFECORD, TAPLHEAT POINTS  TCO THE NOMEXISTA T
(¢RECORELS+1) REcOrRD  AxD ALL FURTHE®R FEADS FETURN  THE  Exp-0F=-FILE
MARK WHICH 18 REDORESFENTER I SETL HBY 0OM, O, HFAPPENS TO RE THL
INTERNAL FQUIVALENT OF A PHYSICAL  END=OF=FILE  MARK  WHICH 19

‘



REPRESENTED On A TAPE BY Al END=OF-RECORD !MARK (DESCRIBED  BELOW)
FOLLOWFD BY THE CHARACTER OM., FOLLOWEDN BY FIVE AND A HAIF INCHES of
SLANK TAPE, NR THE EQUIVALENT ON A DISK, MNOTE ThAT ALI NISK FILES
ARE ACGESSFD AS IF THEY WERC TAPE FILES, EVEN WHEN INTERPRETING THE
INFORMATION O A RATAYING HASS STORAGK DEVICE (DISK Ok TRuM) AS A
RANDOM FILF (DESCRIBED BELOW), THE READ aND URITE COMMANDS ACT AS IF
EACH RANDOM RECORD UFRE A TAPE FILE CPENED FOF  SEQUENTTAL  ACCESS,
THE  QPERATING SYQTFM SOFTWARL IS EXRPECTED TO  TAKE CaRE NF THIS
EXTRFMELY CONVENIENT ASSUMPTION, TiE SIMULATED MIMNI=0PERATING

SYSTEM GIVEN HERF nOES TAKE CARE OF 17, THCUGH INEFFICIENTLY,

A RECORND 16 AN ARTIFICIAL ENTITY CF  YARTABLE [ENGTE (ALTHOUGH
OCCASIONALLY ASSIGNEN A FIXMH LEMGTW RBY THE JUSER), 1T 1< ¢ TUPLFE CF
ITEMS FOLLAWED 3Y AN END=OF-RECORD MARYK, REMRESENTEL IR PFEHORY Y
THE SETL CHARACTER ED, WHICH [S UNICUE CHLY 1M THE FaCT TthHaT IT IS A
CRARACTER USEL ONLY FOR INTERHALLY FEPPFSENTING ENDaQF-RECORN MARKS,
WhICH APFEAR EXTERMALLY OM A TAPE AS ONME HALF  INCH OF &KIPPED TAPE
FCLLOWED BY THE ENP OF RECORD CHARACTER,

THE NEXT PARAGRAPH PERTAINS OMLY TO THE IMPLEMENTED SYSTEM AT NyU
AND CAN BE DISREGARDED BY THE CASUAL READER OR THE NON=MYU USER, A
FILE IS A BALM VERTOR CONSISTING OF A LOCAL FILE NAMF, A BUFFER
LENGTH: AND TWO RUFFFRS, ] HOFE THAT & FILE CAN BE AN FLEMENT OF A
SETy, IN THF FOLI'OWING ROUTINES THE ARGUMENT #FILEX# I A SETL
CRARACTER  STRING AND  #¢BFILE?Z IS A NAME  WHDSE VvALUE IS A
PCINTER=TO=A-pLALM=VERTNR, WIICH #I%z BY NEFINITION, A SETL FILF, THE
FILE IS CREATED aAMD  0NPENED  FOR  SFQUINTIAL  ACCESS  AND  REMOUND,
RECLENGTH SHGULD BE FROM 2 TN 132 CHARACTERS LONG, FI1F sSHOULD PE
A VALIN FILE NAME|, THAT IS, A CHARACTER STRING (CNSISTING OF #N
ALPRABETIC FOLLOWE™ 8Y UP TN 6 KUMFIICS, OR AN INTEGFR M WHICH IS sl
AEBREVIATICON FOR TWF LOCAL F'YLF MAME ZTAPENZ,

THE UMDERLYIMNG BALMSETL PRIFITIVES AND PROCEDURES ARF:

BFILE = MAKFILE(FTLE, keClEMOTHY CREATE FILE

REWIND(BFILE) REVIND FILE

SKIP(BFILE, M) SKIF N ITEMS ON REILF
KRITSETL(BFILE, I1TEM) WRITE ITEM CN RFILE

X 8 READSETL(FFILF) REAT MNEXT ITEM FROM BFILFE

THE SEQUENTIAL FLLE CoOMMANDS ARE!

CREATE(FILE) CREATE A FILE [F ITS NQT ALREADY THERF
EVICT(FILE) EVICT A FILE (RANDOM OR SEQUENTIAL)
REWINDF(FILE) REWIND A FILE (FANDOM OR SEQUENTIAL)
COFYF(FILE1L, FILE?) COPY FILE1 TO FILE2

SKIPF(FILE, NREC) SKIP NFEC ITEMS ON FILE

WRITEF (FILE., STRIVG)Y WRITC STRING ON FILE

.
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XsREADF(FILE) X I8 NEXT ITEM QN FILE

THE RANDOM FILE COMMANDS ARE:

OPENR(FILE, LEN) LEN = LENGTH OF THE DIRECTORY
ITEM =READR(FILE, RECORD) ITEM 1S A COPY OF RECORD IN FILF
WRITER(FILE, RECORD,ITEM) WRITE ]TEM AS RECORD OF FILF

TO USF A RANDOM FILE IN SETL, YOU MAY REFER Tn UP TO LEN
RECORDS AS SPECIFIED ON THE OPENR CARD, JUST ASUME THAT AS
RECORD 1S THERE AND USE WRITER TO WRITE ON T, Do NOT TRY TO
WRITE ON MNRE THAN LEN RECORDS,

FUNCTION VALID RETURNS TRUE IF ITS ARGUMENT 1S
A STRING WHICH SATISFIES THE REQUIREMFNTS TO BE A
vaLID FILE NAME,

DEFINEF VALID. FILEJRETURN FILE(L)=ALPHS AND, (+FILE) LE, 7}
ENL VALID:

DEFINE COPYB(BFILEABFILER)J /% COPY ONE BALM FILE TQ ANOTHER w/
X=0H.3
(WHILE NOT. X EO. ER)
X=READSETL(BFILFA)5
WRITSETL(BFILEB.X) 3
END WHILES
RETURN; END COPYB;3

DEFINE COPYF(FILEA,FILER)JCOPYBF (FNT(FILFA)JFHT(FILERY )
RETURN; END COPYF3

DEFINE CREATEC(FILF)
IF FNT(FILEY FG, OM. THEN FNT(FILE) = MARFILE(HILE,132)3;
RETURN3; END CREATE;

DEFINE EVICT(FILEY;FNT(FILE)=0M,;RANINDEX(FILE)=0M, sRETURNFEND EVICTS

DEFINE OPENR(FILE,LFN); /+ OPEN RAMDOM FILE +/
/* LEN IS THE LENGTH GF THE DIRECTORY %/
[F NOT, VALID, FILE OK, LEN LE. 1
THEN PRINT. #ILLEGAI ARG#.FILE,LEN; RETURNS ;
IF (FNT(FILE) 1S, BFILEY NE. OM, THEN
REWIND(RFILE)3 RANINDEXC(FILE) = READSETL(RFILE)S
ELSE RANINDEXC(FILE) = NULT.1 FNT(FILE) = #RANDOMZ; END IF;

A}
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REFTURN} END OPENR}
DEFINEF READF(FILE)1 RETURN RFADSETL(FNT(FILE))3 END READFj

DEF INEF READR(FILE,RFCORD)} ,

[F FNT(FILE) NE. #RANDOMZ THEN PRINT,#BAD READ RANDOM#;RETURN OM,3i
I 3 RANINDEX(FILE,RFCORD)YS IF I EQ., CM, THEN RETURN OM.};

RETURN READF(I)1 ENN READR;

!

DEFINE REWINDF(FILEY; CREATF(FILE);
REWIND(FNT(FILE))sRETURIN;FND REWINDF;

DEF INE SKIP(BFILE,NREC) S |
(vi<sK<=NREC)Z=READSETL(BFILE); END v1;2=0M,;RETURNS END SKI1P3

DEFINE SKIPF(FILE,NREC)ISKIP(FNT(FILE),NREC)JRETURNIEND SKIPF}

DEFINE WRITEF(FILE,STRINGY; CREATE(FILE)}
WRITSETL(FNT(FILE)Y,STRINGY; RETURN3 END WRITEF;

DEFINE WRITER(FILE,RECORD, ITEM)

[FCRANINDEX(FILE) I8.X) FQ. OM, THEN OPENR(FILE)3X = RANINDFX(FILE) S
IF NOT, RECORD =+ X THFN RANINIDEX(FILE)Y = X+<RECORD>};
CREATE((FILE+RECORD+(£2E£))18, )1

WRITEF(J,ITEM); RETHRN; END URITER;
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/* 4,1 INSFRTING w/

THE ROUTINES IN THIS SECTION ARE USEn WHEN A NEW
I'INE 1S TO BE INSERTED INTO THE FILE,

DOINSERT S

THE BASIC ROUTINE WHICH CONTROLS INSERTION,

TNSERT, OVERLAY, AND MASTER COMMANDS
NOINSERT.

DEFINE DOINSERT] |
LINE =NULC.3
IF NOT, PROMPTQ THEM PRINT., ¥ENTER LINES#3 END IF NOT.;
(WEILE LINE(L1t2) NE, #v #)
I[F PROMPTQ THEN PRINT, DLC., LP + #>¥; END IF PROMPTQ;
READ, LINE; )
IF LINEC1) EQ, rHESCAPE THEN X = LINE(2)}
IF X EQ. CHFSCAPE THEN LINE = LIMNE(23¢LINE)S ELSE
IF X < NUMS THEN PUTEOR, DEC, X3 ELSE
IF X » ALPHS THEN PUTFILE., LINE(217)}}
ELSE PUT(IMODECI'INEY)s LP = LP « 13 END IF LINES
END WHILES _
RETURN} END DOINSERT;

DEFINE DOOVRLAY(STRTNG)}
JSSPAN(X,CHARS(#%#));

IF J 6T, 0O THEM X(1:J) = J « (£ #)i3
J=SPAN(X,CHARS(# #)):
IF J GT, 0 THEN STRING
X 2 GET(LP)} ) _
X(LZONELeJi(eX) MIN. (LZONF2+1=LZONE2)) = STRINGS
PUT(X)3 RETURN; END DOOVRLAY;

STRING(J*1:4STRING=J); ELSE J=0;

ALL

END IF3

DEFINEF DOTABS(STRING, TABSETYS /s EXFAMND THE TABS IN STRING =/

/* NO TAB FOR SYS ARS w/
IF +TABSET EQ. 0 THEN RETURM STRING: END IF3
WITHTABS =NULC,s _
STRING = SYSINTRP(SYSTNAME,STRING);
(w1<sK<ez 4 STRING)
X = STRING(K);
[F X NE, CHTAR THEN WITHTABS = WITHTABS + X}
ELSE WITHTABS = WITHTABS + MEXTTAB(K,TABSET) » (2 2)3
END IF;
END w3 )
RETURN WITHTABS3 FNN DOTAHS;

INVOKE



IMODE PREPROCESSES THE STRING CALLING DOTABS TO
PROCESS THE TAE CHARACTERS AND SYSINTRP TO
onocesq A POSSIBLE INTERPRETIVE SYSTEM, THE LOWER
'"EVEL ROUTINE PUT (SEE SECTION 4,4) IS FINALLY
FALLED TO PUT THE PROCESSED LINE INTO THE FILE AT
('OCATION LP,MOVING ALL THE OTHER LINES DOWN ONE,

DEF INEF IMODE(STRING): /* UNRAVEL “THE INSERTION STRING w/

WITHTABS = DOTABS(STRING SYSTABS(SYSTNAME) )}

NEW = NULC,

(vic<eKgs= iWITHTARS)
NEW(K)= IF wITHTABStK) EQ. # # THEN MASTLINE(K) ELSE WITHTARS(K)}
END v

WITHTABS = NULC.; X = TRUNC, NEW(1:LZONE2 MIN. ¢STRING)S PRINT, X;

RETURN X3

ENC IMQDE}

DEFINEF SYSALGOL(STRINGY}

I=1 31 (WHILE STRING(I) EQ, # #) IsI*l3 END WHILE;
STRING 3 STRING(I:+STRING); RETURN

IF STRING(1)+ALPHS THEN (10w (aA%#)) + STRING
ELSE IF STRING(1) En. CE/% THEN (5% (#+2))+8TRING
ELSE STRING}

END SYSALGOL;

DEFINEF SYSBASIC(STRING):

/* ENFORCE THE LINE NUMRER CONVENTIOKN AND TURW OVER TO SYS FTN, %/

X=SPAN(NUMS WITH, # #)3

RETURN IF X EQ, 0 THEN 0M. ELSE
SYSFTN(BLANKOUT(STRING(LIX)}))+STRING(X+134STRING-X);

ENC SYSBASIC;

FUNCTION SYSFTN DOES A TRANSFORMATION ON A STRING

. FORRFSPONDING TO SYSTEM FORTRAN,NAMELY ALPHABETICS
START IN coL.7, NUMERICS BECOME LARELS NICELY
FORMATTED, A PLUS FOR CONTINUATION AND A STAR FOR
FOMMFNTS, A LINE BEGINNING  WITH  THF  ESCAPE
FHARACTER IS RETURNED UNTOUCHED. ANYTHING ELSE IS
AN ERROR.,

DEFINEF SYSFTN(STRING);
JELI(WHILE STRING(J) EQ, (# %)) J=J+13 END WHILE;
STRING = STRING(JI+STRINGY; XsSTRING(1)} RETURN

A
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IF X * ALPHS OR. \ _
X EQ. #Cx¥ AND, STRING(2) » (ALPHANUMS#OPS W{TH, z3%)
THEN (6*(# %)) + STRING | ,

ELSE IF X EQ.#%2 OR, X EQ, CHESCAPE THEN STRING )

ELSE IF X= NUMS AND, =2<=J<s5 ¢ NOT. STRING(J)-NUMS THEN
((5=J)w(# #£)) + STRING(1:J) « (% #) -+« STRING(J+11.STRING)

ELSE IF X EQ. #+# THEN (5%(# #)) + STRING ELSE OM,}

END SYSFTN;

(PDATE, REQUIRES TEXT INTERSPERSED WITW DIRECTIVES
WHOSF FORHAT IS A STAR IN COLUMN ONE _FOLLOWED BY
VARIOUS ARGUMENTS THIS IS NOT INCLUDEn RECAUSE oOF
ITS INTRINSIC VALUE OR INTEREST BUT oNLY AS AN
EXAMPLE OF HOW TO IMPLEMENT AN INTERPRETIVE SYSTEM
WITHIN THE EDITOR, IT HAS THE EFFECT OF EXPANDING
THE AHBBREVIATIONS FOR FOUR OF THE M0ST COMMON
WPDATE  DIRECTIVES., REMEMBER ANY  ERROR IN AN
INTERPRETIVE SYSTEM LINE EXPANSION MUST ABORT THE
ISER  OUT OF THE CURRENT LINE _To PREVENT
{INDESIREABLE ITERATIONS AND AFTER=-EFFECTS,

DEFINEF SYSUPDATE(STRING))
I=13 (WHILE STRING(K)Y EQ, # #) Isl+ls END WHILE;
IF STRING(I) NE, ##2 THEN RETURN STRING};
X=STRING(I+1:2);7 = STRING(1+4:4STRING)
RETURN IF X EQ. #1 # THEN ¢wINSERT #+7

ELSE IF X EQ. #n # THEN #£«DELETE #+7

ELSE IF X EQ. #B # THFN ##BEFORE # +7

ELSE IF X EQ. #r # THEN #«COMPILE #+2Z

ELSE X + Z;
ENC SYSUPDATE:

DEFINEF SYSINTRP(SYSMNAME,STRING); RETURNM

IF SYSNAME =+ INTERPS THFEN
IF SYSNAME EQ, #FORTRANx THEN SYSFTN(STRING)
ELSE IF SYSNAME EQ, #ZALGOL# THEN SYSALGOL(STRING)
ELSE [F SYSNAME EQ, #BASIC#Z THEN SYSBASIC(STRING)
ELSE IF SYSNAME EQ, #SIMSCRIPT# THEN SYSFTN(STRING)
ELSE SYSUPDATF(STRING)

ELSE STRING:

ENC SYSINTRP;



/* 4,2 |'0CATE PROCESS w/

FIRST LEVEI  ROUTINES ARE INVOKED BY THE MASTER INTERPRETER
(EDIT LOOPY, THEY ARE LOCATE AND CHANGE,

LOCATE ARGE ARG 4
CHANGE ARGY ARG2 ARG3 ARGH4

ARG1 1S THE LOCATE STRING (LS) TO BE MATCHED AGAINST THE
LINES OF TWE FILE, ARG2 1S THE CHANGE STRING SO THﬁT IF THE
LS IS FOUND IT WiLL BE E[LIMINATED AND REPLACED BY THE
CS.ARG3 1S THE REPETITION FACTOR«-HOW MANY TIMES MUST THE LS
BE CHANGED TO THE ¢S IN THE LINE IN WHICH THE | S IS FIRST
FOUND, IF ARG4 IS NOT NULL, THEN CREATE AN  INFINITE
LOOP, EFFERTIVELY MATCHING ALL OCCURANCES OF IS FROM THE
CURRENT POSITION OF THE LINE POINTER (LP) TO THE LOCATION OF
THE LINE wHICH MATCHES ARG4,
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A PATTERN 1S DIVIDED INTO THE FOLLOWING PARTS}
SNAME, LEXTCAL CLASS, OPERATOR, COUNT>

NAMF: THE VARIABLE INTO WHICH THE MATCHED SUBPATTERN
WiLl' BE STORED

LEXTCAL CLASST PARENTHESIZED STRING OF CHARACTERS
OPERATOR: EITHER < > = OR 2 (DEFAULT >)

COUNT? INTEGER OPERAND OF THE OPERATOR
(DEFAULT 1S ZEROD)

DEFINEF LOC(PARAM,LIMIT,NY; /% LOCATE PARAM »/
Z 5 VAL(PARAM);

IF TYPE (PARAM)EQ, #NULL# THEN )
RETURN GET(LP)13 /% WE ARE ALREADY HERE w/
IF TYPE(PARAM) EQ, #SPEC# THEN RETURN
/% GET LINF WITH SPECIFIED NUMBER %/
GET(DEC, Z(2:47))33
IF TYPE(PARAM) EQ, 2INT# THEN RETURN
/* GET LINE WITH NUMBER RELATIVE TO LP w/
GET(LP+ DEC, Z):
END IF TYPE;

CHECK(PARAM,#STRINGZ): /+ WE BETTER HAVE A STRING w/
/% THE AMAZING TALKATIVF ARGUMENT w/

IF 2¢1) EQ, CHESCAPE THEN PRINT, Z(2i(+2)«1)} READ, Z};
HCCDE = JHASH(Z);

(WHILE((GETH(HCOUE,PLUS) IS, LINE) NE, LIMIT AND, PLUS) OR,
(LINE GE., LIMIT AND, NOT, PLUS) DOING LP = LP+1}) i
IF MATCH(GET(LINE),SETUPP(PATTERN)) 'THEN RETURN GET(LINF);;
END WHILE!
RETURN OM+; END LNCt

DEF INE DOBACKUP; /s PATTERN MATCH LINEAR BACKUP w/
(WHILE STYRINGOK AND, J GE. 1 DOING JUmJd=13}) )
IF ETYP(PATTERN(J) IS, PAT) NE., 1 THEN COL = COL =~ ESTR(PAT);
ELSE IF J LF, 0 THEN STRINGOK = F,}
ELSE IF ECTR(PAT) ENQ, EMAX(PAT) THEN
COL = cOL = ESTR(PAT)I |
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ECTR(PAT) = EMIN(PAT)S
ELSE ECTR(PAT) = ECTR(PAT) + 1;
COL = coL + 13 ,
GLOBVARS(EVAR(PAT)Y) = GLOBVARS(EVAR(PAT)) + STRING(COL)S
END IF3;
END WHILE:
RETURN; END DOBACKUPR;

DEFINEF QUICKIE(STR!NP PATTERM)}

QREQUICK(PATTERN); | QG=¢0~1; /¢ THE LONGEST HARD SUB~ PATTERN %/
IfF LQ LE, 0 THEN RETURN T.: END IF3

RETURN §1< K<=(4STRING=1.G) + wo<=L<={0 * STRING(K+L) EQ.Q(L+1)3
ENE QUICKIES

DEF INEF SUBMATCH(STRING, SUBPATT);

IF ETYP(SUBPATT) FQ, 0 THEN ‘ .
(v1<sJ<=ELEN(SURPATT) * STRING(J) EQ., ESTR(SUBPATT) (J) ) NOOP};
RETURN <1, =153

ELSE IF EOPR(SUBPATT) EQ., #<# OR, EOPR(SUBPATT) EQ, #># THEN

ECNT(SUBPATT)Y = ECNT(SUBPATT) + 1;

RETURN IF v1<=zJ<=EANT(SUBPATT) * STRING(J) » ELEX(SUBPATT)
THEN <1,J> FLSE NULT.:
END IF3
END SUBMATCH;

DEFINEF SETUPP(PATTERN)} _
/% 1F ANCHORING, ANCHOR ON COLUMN 1 w/
IF ANCHORG THEN VECT = <#1t#2+NDEC,LZONEL+£1#>}
ELSFE VECT = <(#: :#)>3 FND IF ANCHORG;
EQK = NULC,;
(vl<z J<=4PATTERN) VFCT = VECT + GETCOLON(PATTERN(J)) ;3
(VAPATTERN>EU>=2) VERT(J=1)=<HD ,VECT(J~1)+HD ,VECT(JI>+TL VFCT(J~1) ;3
RETURN VECT+<EQK>: END SETUPP)

DEFINEF GETCOLON(PATTERN);
N 2 «PATTEN} ,
IF PATTERN(1) EQ. #:# AND, PATTERN(N) EQ, #3# THEN
X = PATTERN(2:4PATTERN=2)}
J 8 SPAN(X,ALPHS]) '
P = <0,1,NULC,,0 NL.,#>%,0,0>; ‘ )
IF J NE, 0 THEN P(4)Y = X(1:J)i XmX(JieX*l=J);}
[F(ex) EQ. 0 THEN RETURN Pj3
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[F X(1) EQ, F(F_ THEN 7 = CHARS(X(21 (BREAK(%)#)= «1)IS'NY)3
MINUSFLAG=F 3
IF 2(1) Eq, #=% THEN MINUSFLAG = T,;232(214Z=1)};
P(5) = [«1 f<=J<=4Z ¢ _(2(J) NE, #=# AND, Z(J= 1INE. #2-2))

. 1zed)2 )
7= [+!11<sJ<z¢Z ¢ (Z¢J) NE. #-# AND, Z(J=1) EQ. #=2))
S12(J0)2) _

IF (+Z) GT, 1 THEN P(5) = P(5) + LEXCLASS<ANSOB2 - 7;3
X = X{N*2tixX=1=N)};

IF (¢X) EQ, 0 THEN RETURN P;}

IF X(1) » CHARS(x<>3%#) THEN P(6) = X(1)};

X = X(Z.&X ~1)3 ‘ J

IF (¢X) EQ., 0 THEN RETURM P; 1

J = SPAN(X,NUMS)

IF J NE. 0 THEN P(7) = DEG. X(1:iJ)3P(B)Y = P(7)3;

IF P(6) FQ, #=# THEN P(1) = P(7)3;

RETURN P

ELSE IF (+PATTERN)Y nT., «FQK THEN EQK = PATTERN;;
'RETURN <4PATTERN,O, PATTERN>!
END GETCOLON;
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THIS ROUTINE WILL MATCH A PATTERN AGAINST SOME
CHARACTER STRING AND RETURN OM, [IF THE MATCH
FATILS, BUT RETURN THE STARTING COLUMN AND THE
FINISHING COLUMN IF IT SUCCEEDED, THE MATCHING IS
STRICTLY LINEAR, NONRECURSIVE AND  OF THE MOST
ELEMENTARY CHARACTER., A RECURSIVE PATTFRN MATCHING
FACILITY WOULD PROBABLY TAKE THE EDITOR nUT OF THE
REALM OF TEXT EDITORS AND [NTO THF WORLD oOFf
PROGRAMMING LANGUAGES., QGBOTHER IS THE_ FLAG WHICH
AETERMINES  WHETHER IT IS WORTH ATTEMPTING A
AUICKMATCH BEFORE DOING THE FULL MATCH. THIS WOULD
QAVE LOCATING TIME IF THERE IS A SIGNIFICANT
PERCENTAGE OF HARD SUB=PATTERNS IN THF PATTERN AS
NPPOSED TO MANY SOFT PATTERNS, MOST FDIT LOCATES
FALL INTO THIS CATAGORY, AT THE POINT THAT THE
MAJORITY OF THE PATTERNS START BEGOMING SOFT
PATTERNS, THE THE USER WILL GENERALLY FIND THAT THE
EDITOR 1S INADEQUATE FOR HIS PURPOSES AND SHOULD
START USING SNOBOL. '

DEFINEF MATCH(STRINAR,PATTERN)}!

LENSTR = +STRINGS
LEN & 4PATTERN = 13
STRINGOK=T,}.

QFLAG = EQBOTHER(PATTERN)}

CoL=03 START = 03
J=l}
(WHILE T,) DUMMY =

AUMAY; /% CURRENT IMPLEMENTATION REQUIRES DUMMY «/

(WHILE STRINGOK AND, J LUE. LEN AlD, cOL LE, LENSTR DOING J=J+1i)

X=SUBMATCH(
STRT=X (1)}
IF STRT Ea.
END WHILES

STRING(COL*L18+STRING~COL),PATTERN(J))}
FNSH=X(2);
1 THEN COUL = FHNSk; FLSE STRINGOK=T,3 FEND 1Fj

IF COL GE+ LENSTR TWEN RETURIN OM.J
ELSE IF J GE, LEN TWEM RETUR!! <START,COL>s;
IF NOT, STRINGOK THFEN RETURN OM,;}

(WHILE J GT, 1
IF NOT. DORACK(
ENEC WHILE])
ENC WHILEJ
RETURN <STRT,FNSH>;

NOING J=J-13)
PATTERN, J) THEN RETURN OM,};

FND MATCH;
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/* 4,3 CHANGE PROCESS w»/

THIS SECTEON DESCRIBES THE CHANGE PROCESS==THE MANIPULATION
OF THE STRINGS WHICH TAKE PLACE AFTER THE LOCATE PROCESS HAS
DETERMINED THE TWO THINGS IT WAS DESIGNED TO FINN ouT:

A. THAT THF STRING SATISFIES THE BOOLEAN PREDICATE WHICH IT

SEARCHED (THIS USUALLY MEANS THAT THE STRING IT ATTEMPTED
TO FIND WAS PART OF THE CURPENT LINE) APD

B, THE LIMITS OF THE SUBSTRING OF THE CURRENT i_INE WHICH
SATISFY THE RELATION.

THERE ARE THREF PARTS INTO WHICH THE CURRENT LINE MAY BE
DIVIDED TO DISCUSS THE CHANGE PROCESS, THE INITIAL PART, THE
CHANGEARLE PART,AND THE TERMINAL PART, THE CHANGF PROCESS IS
RESPONSIRLFE TO  CONCATENATE THE PREVIOUS  PART, THE
CHANGE~STRING, AND THE FOLLOWING PART TOGETHFR, IGNORING
(DELETING) THE CHANGEABLE PART, WHICH MAY BE  THE NULL
STRING.THE CHANGE PROCESS MUST DETERMINE WHAT IS THE CURRENT
LINE AND WHAT IS THE CHANGEw STRING(CS), THE CURRENT LINE IS
FOUND IN THE GLOBAL VARIABLE CURRENT, THE CHANGE STRING IS
OBTAINIED RY INVOKING THE ROUTINE CSEVAL,

THE RKOUTINE CSEVAL DECIDES WHAT THE CHANGE STRING IS AT A
GIVEN MOMENT  OF A CHANGE, SINCE THE GLOBAL VARTARLES WHICH
MIGHT RE CANTAINED IN THE CHANGE STRING MAKE IT EXTREMELY
DYNAMIC.CSEVAL PROCEEDS AS FOLLOWStIF THERE ARE NO COLONS IN
THE CHANGE STRING (cS) AND I AM ASSUMING THAT THE USER IS
USING THF NEFAULT BREAK CHARACTER,THE COLON,THEN THE CSPRIME
RETURNED BY CSEVAL IS IDENTICAL TO THE CS INPUT TO CSEVAL,IF
THERE ARF NNLY DOUBLE COLONS,THEN THE RETURNED STRING IS THE
SAME WITH THE EXCEPTION THAT THE DOUBLE COLONS BFCOME SINGLE
COLOMS, IF THE CASE OF SINGLLE COLONS,WE HAVE EITHER AN ERROR
UR A SOFT PATTFRN,CSEVAL USES THE BREAK CHARACTERS TO DIVIDE
THE CHANGE STRING CS INTO SUBPATTERNS SIMI|ARLY TO THE
LOACATE PRNCFESS, HOWEVER THE SUBRSTITUTIONS ARE FIXED AT THE
TIME OF  THE CHANGE, SO THAT NO SEARCHING HAS TO0 BE
DONE, MEREI'Y SURSTITUTION OF KNOWN VALUES, IF sOME GLOBAL
QUANTITIY QFEFCRRED TO AT THIS TIME IS UNKNOWN, AN ERROR
INDICATION IS RETURNED TO THE USER, THE POSSIeLILITES FOR
CHANGE STRING SOFT PATTERMS ARE AS FOLLOWS!

A)A  SINGLF ALPHABETIC CHARACTER-=THE PATTERN EVALUATES TO
THE VALUF nF THE GLOBAL VARIABLE NAMED BY THE CHARACTER,

B)A SINGLF DIGIT [OLLOWED BY A SINGLE ALPHABETIC CHARACTER
IN THIS CASE THE PATTERN EVALUATES TO THE VALUE OF THE
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GLOBAL VARTABLE REPEATED THE NUMBER OF TIMES SPECIFIED BY
THE DIGIT,

C)A SINGLF DIGIT FOLLOWED BY AN ASTERISK FOILOWED BY A
STRING OF RHARACTERS OF LENGTH [ESS THAN 10 THEN THE PATTERN
EVALUATES TO THAT CHARACTER STRING REPEATED THF NUMBER OF
TIMES SPECTFIED BY THE DIG!T,

D)A  SINGLF ALPHABETIC CHARACTER FOLLOWED BY AN ASTER]SK
FOLLOWED BY A STRING OF FRCM & TO 10 CHARACTERS THEN THE
PATTERN EVALUATES TO THE STRING REPEATED N TIMES WHERE N 18
THE LENGTH OF THE STRING TO WHICH THE GLORAL VARIABLE
SPECIFIEN RY THE LETTER EVALUATES,

EYTWN ALPWARETIC CHARACTERS IN THIS CASE THE SFCOND GLOBAL
VARIABLE IS REPEATED THE NUMBER OF TIMES SPECIFIED BY THE
LENGTH OF THE FIRST GLOBAL VARIABRLE,

EXAMPLES:

ASSUME THAT THE GLOBAL VARIABLES A AND B HAVE VAi UES
A 1S THE STRING #ABC¥  AND B 1S THE STRING #XY2¢

/tAt/  EVALUATES TO THE STRING #ABC#
/i4At/ EVALUATES TO THE STRING #ABCABCABCADBC?Z
/t4wAt/ EVALUATES TO THE STRING ¥AAAA#
/iA%Bi/ EVALUATES TO THE STRING ##BBB#
/1ABY/ EVALUATES TO THE STRING #XYZXYZIXYZ#
THAT 1S, #XYZ# REPEATED LENGTH(#ABC¥) TIMES,

ROUTINE DORHANGE 18 THE MASTER CHANGER, IT IS CALLED BY THE
MAIN  INTFRPRFTER (ROUTINE CHANGE, WHICH DETERMINES  THE
ARGUMENTS AND THAT, AS CAN BE SEEN, 1S MORE COMP| ICATED THAN
DOING THE AHANGE TTSELF, T0 ALLOW FOR MANY USER=CONVENIENT
SYNTACTIC NnICTIUNS), FIRST (F ALL THE LOCATING IS DONE, THEN
CSEVAL 1S CALLED TO DYRAMICALLY EVALUATE THE CHANGE
STRING, THF TRIPLE CONCATENATION IS THEN CALCULATED AND
REPLACFD IN THF HASH TABLE!

NEW=NEW+STRING(START=1)+CSEVAL(SS)

PURE SIMPLTCITY IN SETL, BUT ALLOWING FOR VARIOUS NEGREES Of
EXPLICIT CAMPLEX COPTES IN A LOWER LEVEL LANGUAGE, DEPENDING
ON HOW WELI THE LOWER LEVEL LANGUAGE WAS DESIGNEP TO HANDLE
CHARACTER STRIMGS, THOSE COPIES ARE NECESSARY BUT THEIR
INVOCATION SHOULD REQUIRE THE MINIMUM EFFORT ON THWE PART OF
THE PROGRAMMER AS A MATTER OF PRINCIPLE,

.
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DEF INEF DOCHANGE(0LN,N,LS.CS)}

/* US IS REPLACED WITH €S N TIMES IN OLD w/

NEW ‘8 NULC.§ J & 03 STRING = OLD;

(WHILE ¢STRING GT,0 AND, J LT. N DOING J=d+1j)
‘DUMMY = LO(,ER(STRING;LS),START DUMMY (1) iLIMIT=DUMMY(2) 3
IF START LE., 0 THEN RETURN OM,;}
NEW 8 NEW « STRING(1:START-1)« CSEVAL(CS)!
STRING = STRING(LIMITI4STRING);
END WHILE}

NEW ® NEW + STRING}

[F J NE, N THEN RETURN OM,;}

RETURN NEW+STRING3 ©=ND NOCHA!IGES

DEFINEF CSEVAL(STRING):
STRINGa(¥ #)+STRINGIJ=INEWSHULC}
(WHILE J LE, *STQINP) o ) e
IF -J<=J<=$STRTNG * (STRING(J)EQ.#2t# IMP,STRING(J#1)FQ,#:%)
THEN J=.133
(vi<eK<sJ * STRING NE. #3#)NEW = NEW « STRING(U)j1
IF STRING(J) En. Z1# THEN X=STRING(J+1)} J=J*23 /% ONE COLON w/
IF X4NUMS THEN /% REPEAT STRING =/ _
IF STRING(J)Y » ALPHS AND, STRING(J+1) EQ, #1# THEN
2=Gi'0BVARS(Z)s IF Z En., OM, THEN ERRQRS(B)}j3J=J+2;
NEW = MNEW + (DEC, X) =+« 73
ELSE IF STRING(J) EQ., #+# AND,
vJ<x<=Je1 0 (STRING(K)EQ, 212 IMP,STRING(K+1)EQ. %1 %)
THEN ERRORS(6); ,
ELSE IF STRING(JIFQ,#*% THEN NEW=NEW+X#STRING(J+11K) 3
ELSE FERRORS(6);ENND IF STRING;
ELSE ZaGLNBYARS(X);
IF Z Q. OM, THE! ERRORS(S)}) END IF Z1
IF STRINGC(J+7) E(Q. #:# THEN NEW = NEW « 23
ELSE IF STRING(J#2) 0, #«# AND, STRING(J+4) FQ, #i# THEN
LENTH = +7; Z=GLOBVARS(STRING(J*3))}
IF 7 EQ, OM, THEN ERRORS(5); END IF 2%
NEW = HEW + LENTH=®Z}
ELLSE ERRDRS(8);
END IF STRINGS
END IF i
END IF STRING:
‘END WHILE:
REYURN NEW; END CSEVAL:
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/* 4,4 THE PAGING SCHEME FOR MEMORY ALLOTMENT w*/

THE  PAGING SYSTEM OF EDIT 1§ SIMPLE  AND
NIRECT, EACH PAGE  CONSISTS OF  LPpAGE (SaY
k4) CARDS, ONE PAGE OF TEXT IS IN MFMORY AT A
TIME, AN ADDITIONAL  PAGE IN  MEMORY  STARTS
FMPTY, CORRECTIONS ARE ADDED TO THIS PAGE UNTIL
i'PAGE CORRECTIONS HAVE BEEN ACCUMULATED, AT THAT
POINT, THE ENTIRE PAGE IS WRITTEN ONTO DISK, TO
rOMPLICATE THE PROGRAM, IT MAY BE DES§RED TO MAKE
THE PAGES  DIFFERENT SIZES, BUT THAT 1§  NoT
AFONSIDERED IN THIS SETL PROGRAM, THE NYU EDITOR
ACTUALLY 1lAS§ TWO DIFFERENT PAGE SIZFS AND ITS
AUTHORS CLAIM THIS SAVES FIELD LENGTH,

<TABLEFNTRY> = <PAGENUMBER,LINENUMBER,HASHCODF>1

EXAMPLE

HASHCODE 42 BITS _
PAGENO 12 BITS = 4096
L INENO 6 BITS = 64
TOTAL 60 BITS ,
4096X64= 262144 CARDS MAX BEFORE EDIT OVERFLOW

RECAUSE THE SETL VERSION IS SET UP COMPLETELY
INDEPENDENTLY OF WORD~SIZE., EXPERIMENTATION WITH
NIFFERFHNT LENGTH HASKCODES AS WELL AS WITH THE
TRADE=NFF BETWEEN MAXPAGES AND +PAGE wItL BE VERY
FASY,0F COURSE,IT IS OBVIOUS THAT THE [ AST TWO ARE
INVERSELY ~ PROPORTIONAL AND TIME DECREASES WITH
LPAGE  WHILE  MEMORY  USED INCREASES., IN MOST
APERATING  WHILE MEMORY USED INCREASES, IN MOST
APERATING ENVIRONMENT MOST EDITING IS LONE, SPACE
1S USUALLY MORE CRITICAL THAN TIME,



DEFINE PUT(CARD):

- 47-

QUBROUTINE PUT WRITES THE CURRENT LINE INTO THE
FORRECTION PAGE PLACING ITS POINTER AND HASHCODE
INTO THE HASH TABLE AS ENTRY NUMBER p, IF THE
FORRECTIONS PAGE OVERFLOWS, [T IS WRITTEN ONTO THE
PISK BEFORE WRITING THE CURRENT LINE. ALL LINES IN
TN THE HASH TARLE AFTER LP ARE PUSHED DOWN ONE
ENTRY TO MAKE ROOM FOR THE NEW LINE, THUS CHANGING
THE  NUMBERING OF ALL THE LINES AFTER_LP, IN SOME
TNSTANCES THIS AN INCONVENIENCE BUT THE  NyU
FDITOR WAS BUILT AROUND THIS ASSUMPTION PROBABLY
aEGAUSE  QF  EFFICIFNCY, IN A SETL ENVIRONMENT
PERHAPS RFFICIENCY CAN BE PARTIALLY T1GNORED, BUT
THE FEATURE OF CONSTANT NUMBERS FOR LTNFS WAS NOT
TGNORFD, RYUT RATHER PURPOSELY LEFT 0QuT 0oF THIS
PRNGRAM,

IF PUTUPTO EQ. LPAGF THEN WRITER(MZ227ZVEW,LASTPAGE,PAGEB);
‘PUTUPTO = 01 LAGTPAGE = LASTPAGE + 1}

/+ IF EDITFILE
USED BY SAv1
IF LASTPAGE GT,

NVERFLOW THEN GARBAGE COLLECT THE DISK SPACE
NG AND EDITING THE SAVED FILE, «/
MAXPAGES THEN ERROR(9);

SAVEIT(FILENAMEY
IF LASTPAGE GT,(MAXPAGES=1) THEN ENDEDIT)

ELSFE FDIT(FILENAME)

END IF LASTPAGE]
PUTUPTO = PUTURTOD + 13

END IF PUTURTO;

TABLE(LP) = <LASTPARE.PUTUPTO, IHASH(CARD)>;

[F UPDING AND, NOT,.

INITFLAG THEN CARD = CARD(21:80) MINs ¢« CARD}:

PAGEB(PUTUPTO) = TR'INC, CARD; RETURNj; END PUTI

DEFINEF GETC(1);

THE ROUTINF GET(I)IS USED WHEN YOU WANT TO USE THE
~ARD NUMBER I IN THE FILE. GET.WILL DFCIDE IF THE
'INE IS 1) ONE OF THE PAGES IN CORE ANP IF NOT, IT
wIiLL RFAD IN THE CORRECT PAGE AND UnPACK THE
TRING VALUE AND ADD IM THE TRUNCATED RLANKS UP TO
I'ZONE, LOCATE L3 couLD THEN 3 CONED AS
PRINT, GET(3);

I = LINES MIN, I MAY., 13 /% NOTHING IS OUT OF RANGE w/
IF 1 EG. CURRENTN THWEN RETURN CURRENT};

PAGERPAGENO (TaRLF(

1)) LINEP = LINENOQ(TABLE(I));

IF GETPAGE(PAGE) FQ. U THEN RETURN of,; EMD IF;
/+ THE CORRECT PAGE [S MOW It MEMORY w/

A
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CURRENTSUNPACK(PAGE,LINEPY} CURRENT = CURRENT «+ (1504 CURRENTI® (% %)}
LP = 13} CURRENTN = 13
RETURN CURRENT; END GET}

THE  FUNGCTION GETH(HASH, PLUS) FINDS THE NEXT LIME
WHICH HAS EVERY [IT IN ITS HASH CODE SET WHICH 1S
SET IN HASH AND RETUPNS ITS LINE HUMBER,IF PLUS 1S
£, THEM THF SEARCH 1S NONE BACKWARDS, SEARCH FAILS
TF TOP OR BOTTOM OF TARLE IS REACHED,

LEFINEF GETH(HASH,PI'US) izLP:J

(WRILE T LE, LINES AND, I GT,0 AND,

MCT, HASHCD(TARLFC(I))Y 1HCS., HASH)Y
[F PLUS THEN T=1+1;FLSE le]=13END IF;

ENC WHILE]

IF 1 6T, LINES OR, 1 LE, U THEMN [ = (3 FLSE LF=l: END IF 713

RETURN T3 END GETH;

GET THE NEXT PAGE OF TEXT OFF
THE RANDOM PAGE FILE.

DEFINEF GETPAGE(PAGF)S
IF PAGE GT. LASTPAGF THEN RETURN F,3; /#PAGE T0O0 BIG*/
IF 21<¢eK<=iPAGES ¢ PAGES(K) E0, PAGFS TWEH RETURN Ki END 1F;
PAGEBODY(PAGE)=READR(PAREFILE,PAGE);
IF PAGEBODY(PAGF) NE, OM, THEHN _
TL, PAGES = TL, TL, PAGES + <PAGE>S PETURN PAGESS
ELSE RETURN 05 END 1F3
ENLC GETPAGES

DEF INEF UNPACK(PAGE,LINEP);
STRINGS(PAGEBODY(PARE) ) (LINEPY+15U*(# #)3
RETHRN STRIMGO3IL70OMNED)

ENL UNRACK;
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AN APPROXIMATE MAP nF MFEMORY ALLOCATION FOR EDITH

LA RAREAZ AL AR RS RIS S LRSS EE R SRR AR RS SR R LK E R X RPN
\ PROGRAM AND 1,0 BUFFERS

2 R R R I I I T T T I I I L I I T
hd CURRENT PARAMFTERS

WA AL AR I T TR TR PR TR RL ELTTRTRRT L LI L L L LR L LR R ™
* CURRENT FAGFS 0OF TEXT

L AAR AR AT AR R e X S AR N R A A R A A RS R R E AL AR R SN R Y
* CURRENT CORRERTIONS FAQF

LAARARE RS AL R R NS NS R NS L T R RN A LA AR AR R LR R R e
* PIOINTERS ANN STRIMGS (A FIXED S1ZF AREA)

A R R R I I T I I T T T I I T
* MACRO TARLE

LWAARA L EAR AR AR R R R 2R R R R R 2 22 RS A R SRR RS2SR AR AR RS RE 2L Y RN
» CURRENT PAGE AF THE HASH TABLE-<ONE ENTRY FER LINE

*tt**twt**t*ﬁt*ttwa;«*ttt****t*t*****t*t*i*t*******t*ttittttt

THASH  AND JHASKE  WHICH CALCULATE THE ACTUAL HASH

ARONE OF A HARD  anD RIXED  STRING  (SrfTY

STRINBS

AUTOMATICALLY HAVF A HaSH  CODE COF ZERe) ARE FoudD

T4 THE SECTIAY CALLEN UTILITY ROUTINFS,

nELL  DELETES TALLE ENTRIES A THROUGH

RELETINOG THESS LTrEs reoM ALL FUTURE SaVvE FTLFES,

Ta3LE HANAGEWLT, OF CoUbRID, OCCUnS wITHOLT

THE JSER (DR 14 THIS CASE FVEN THE PROGRAMMER)

EVER KNOWING aROUTY IT, .

UEFINE DELC(A,R)
TABLE 5 TABLE(11 A= Y+TARLIA(B+1t4TALLM) SPETURNFEND DELS



/% 5, AN INTERACTIVFE MINI«CPERATING SYSTEM %/

/* 5,1 0,8, ROUTINFES =/

DEFINE OSINIT; /% & LIST OF OPERATING SYSTEM COMMANDS */

COMMANDS = £t
<¢BACKSPACE#,ZBACKSP>,

<EEATCHZ JBATCH>,
<#CLCSE# ,CLOSES,
<#COPY% L 2CNPY>
<#EDITF‘ nEDIT')S?:
<tFILESH »FILES>,
<ZLOGIN# SLOGINS,
<ELOGOYTH ,LOGOUT>,
<ZCPEN# s ZOPEN>
<ZREWINDZ »REWINDF>,
<gSK|Pg s ZSKIP> 21

RETURN} END OSINIT;

DEFINE ZBACKSP;BACKSPAC(FNT(VAL(ARGS)))IRETURIGEND ZRACKSR;

DEFINE RATCH;
BAT~H(FILF,DISPCSITION) WHERD FILE IS AN nPEN FILE,
VALTD DISPOSITIONS ANE:

QATCH(FILE,PRINT)
RATCH(FILE, PUNTH)
SATCH(FIILE,,RENAME , NEVILAME)

X = FNTOVALCARGLYY: 1F ¥ Fh, U Tobl A-T0TEL GST s DETURS 5
CHECK(ARGZ,#NANMEXY; 7 = VALCARG2):
IF 2 EQ, #PRINTZ THEN COPYF (X, Z0UTPUTZ) Y FVICT(X) 3, RETURNY;
IF 7 EQ, APUNCHZ THEN COPYF(X.ZPUKCHZ): FVICT(X): RETURN}:
IF 7 BEQ, #RENAMEZ AND, VALID, (VALCAFGZ) 1S,X) THEN

FNTOVAL CARG)Y) = X3 FNT LESH, VAL(ARGLY; FETUPNGS )
PRINT, ZILLFGAL DISPOSITINNE; ARGRTFLAG=T.; PETURN; END BaTrH:

DEFINE CLOSE; EVINTEVALCARGYLY)Y; KFTUFN; £0'D CLOSES

DEFINE 2COPY; IF vAlID. ARGYL AND, VALID,aHG2 THEN
COPYF(VALCARG1),VAL(ARG2));ELSE ARCRTFLAG = Taii

.



RETURNZEND ZcopY;

DEFINE EpITOS:
INTROQEDITS EDITING = EDIT(VAL(ARGL),VAL(ARG2)});
ABOCRTFLAG=ENITING3RFTURNG EMD EDITOS;

DEFINE FILES; .
PRINT, ZLOCAL FILES#; (vXaFNTIPRINT, HD, X33 FETURNS? END FILES:

|

DEFINE KEEP3

Z=NL 3 (v1<=K<= e ARY) 7 WITH, VAL(ARCC(L)): END v;
(vX+FNT ¢ NOT, HO, ¥ = 7) RETURMI(OX)GELT v;
RETURN3 END KEEP;

DEFINE LOGIN;PRINT,#PREVIOUS USER STILL (LOGGED INZ3ARORTFI AG=T,:
RETURN} END LOGIN:

DEFINE LOGOUTS FILES: FNT = L.}

IF EDITING THEN ENDFDITH; LOGGEDIWN = F,3

PRINT, #YOU NO LONGFR DWN AMY PRIVATE FI[FES#; -
PRIMT, #CP TIMg #,DFC,RANDOM(4500)-500+#,# + DEC,RANDOM(4n00)}
PRIMT, #PP TIME £,DFRC.RANDOM(1000)+#,2+NEC,RALDOMCLU0C)
PRINT, ZLOGGED NJT aT#, TIMF; RETURN; EMD LOGOUTS

DEFINE ZOPEMN;OPRENF (VAL CARILYYIRETUR Y FoD ZOPUNS

DEFINE ZREWIND;
IF NOT, VALID, AR51 THEM ITLLARGH
REWINDF (VAL (ARG )Yy RET Py Tap 700 Targ

DEFINE ZSKIP; ' .
SKIPF(VAL(ARG1),VALCARG2) ) 3RETURIE ERD ZSKIP3

DEFINE XEQ(FILEYS
YEN  SINULATFES FXECUTION  OF A BINARY L 0oaAD &MD
rlle

IF VALID, FILE THEN‘PRI%T. FILE,ZEXECUTED #3

ELSE PRINT, zFATAL 1 0AD ERROES#S: FETURM 3 END XEO3

~i



/* 5,92 MAIN LOOP w/

THE  EDIT PROMPT 1S #F>#, THIS TWDICATES THAT THE
SER 1S IH EDIT HODE, WHE' THE USER IS 1IN COMMAND
MONE, THE NPRRATIKG SYSTEM GIVES THE PROMPT
2CNMMAND>Z . WHEN THE USER I8 NOT YET LOGGRED IN,THE
QYSTFM GIVES THE PRCMPT ZTYPE LOGIME,

DEFINE MAINLOOP}) (WWILE POWERDN) /* START AN INFINITE 1 0OP w/

(WHILE NOT,LOOGGEDINY /# THE FOLLOWING CCNE OGS IN A USER »/

NAME = NULC,: :
CAHTLE JAME(L16) HE, #LOGIN,#)FRINT. #PLEASE LOGTw#; FEAD, LINE:S

PRINT . #WHAT 1S YNUR iIAME2»Z} REAT, AMES
PRINT #PASSWIRD>#: READ. LINLI
IF LINE(1:4) ®E. #SETLZ THEN PRILT, #IHVALID PASSEWORD2;

ELSE LINE = NULF.3 LOGGEDIN = T.3
PRINT, NAMF, #LOGGFD IN AT#, TIME § END IF LINEJMAME=NULC

END WHILE NOT, |'OBGEDIN}
/+ THE USER IS NOW | OGGED INw/

IF REEDIT THEN EDITINA = T,t REEDIT = F,3 END IF KEEDITS
ABCRTFLAG = F.3

IF EDITING THE, ABCRIFLAG=EDITLOOP;; s+ FIRST TRY AN EDIT CoMMAND */

IF NCT, EDITING OR, ARBORTFLAG THEN KEYWORN = HECEIVE;
IF KEYWPRD EQ, rM, THEN PRINT ZCCNTRCL CAKD FRROR7 ABNRIMLAG=ET
ELSF IF (CCMMANNS(REYHORIIS, XY [A, O, TUEN FEQ(YEYWNRD)
ENDG IF;
IF ABORTFLAG THEN PRINT, #2ABURTEDZ;:
ABORTFLAG=F .}
ErDOLF T, EalTrivgg

ENC WHILE POWERON;

RETURN; END MAINLOD®;



DEFINEF EDITLOOP; /% ATTEMPT TO EXCCUTE AN EDIT COMMAND w/
IF NOT, EDITING VTHEN RETURN F.3; END IF rCT, ERITINGS

IF SKIPPING THEN CARD = NULC,$ .
(WHILE SKIPPER » LARELS(CARD) Of, SKIPSTAF + LABELS(CARDN))
CARD = RECETVE;END WHILES

SKIPPING = F 3END IF SKIPPINGS

/% READ A KEYNORDIFDOM THE INPUT RUFFER =/
CARD = RECEIVE; Sca~, CARIY

/* SEE IF THERE IS EMNDUGH TINF LEFT e/
IF MCT, TIMELEET THEY RETURN F.p ERDIF 10T

/* AN INTEGER MFAMS LINF REPETITION w/
IF TYPE(X) EQ, ZINT# THEN
Z s (DEC.X)=13 | P = LINFS MIN, Lbe+1} .
IF 2 LE. 0 OR, IP LF. 1 OR, LP CE., LIMES THEN RETURN F,1END IF
/v OR, LINE 1S EMPTY */
/« WHAT DOES RESET N0 AGAIN g2222222
REPLACE, DEC, Z1 RESET; RFTURN T

2222222222 w/
.3 FND IF TYPE;
/* STAR MEANS [MFINTTE REPETITION =/
IF TYPE(X) EQ.,#STRINGZ AND, X LN, #xz TH[

INFIT = T3 /v INFINITE ITERATION e/

IF LP EG, ¢ OR, LP FQ, LINES 0. w011F[T THED

INFIT = Fo3RRROP(10Y; END IF LF;

LP = LINES MIN, LP+i; RFSFTI HETLREL T,.; {I0D IF TveR;

/% NQOW REPEAT THE CHRREMT [LIHFE »/

IF Cexy LE. 0 THEN PRINT., ZRAU CARD¥;RETLDEN Tes END IF;

(% RECOGNIZF ArD HanLLE HaCRO DERINMITIONS w/
IF MAGRCSEX) NEL O, THEY ADG = MACI CARLS;
DOMACRO(ARG,X); RFTHURN T,5 FHN IF 1ACROS:  /+ TO THE MAIN LOCGF =/
/* INFORM USER OF READ ACTIVITY =»/
IF ALTRDING AN[, NMOTSFENT THEN PRIFT, £READINCE,READNAMES
NOTSENT = F,i ErD IF pLTENINGS

/* WE TRY FOR M ¥DYYT COMBAND w/
[F ABBREY(X) I§,Y NE,OM, AND,
(CHAR EOQ, (7 #) OR,CHAR E0, #3#)
THEN OKFLAG=T,; Z=EXECUTES(Y)1Z) RETURN CXFLAG;
ELSF RETURN T,; RFENIT = T.1 EDITILC = Fop EED 1E ARBREVS
ENC EDITLOCP;



/v 5.3 L|EYICAL PROCKFSSIMNG w/

SYNTAX OF OPFRATING SYSTEM COMMANDS

<SYSTEM=COMMANNS> => <wMNAME>

> <CSYSTEM=COMMAND><*SEFP><ARG>

<ARG> -> <ARGUMENT>

-> <eNAME> = <pARGLIENT>

<ARGUMENT> - <w [NT>

-> <« NAME>
-> <w+NULL>

LEXICAL TYRES ARF1
*CHAR ANY SINGIF CHARAMTER
«CHARS ANY CHARACTERS KCT 2LOTES CF SEPS
*NT 6 00 FCEWER DICITS
*NAME 7 OR FEWFER ALPHANUMFRICS STAFTING wITw ALPH
*NULL NO CHARACTER
*PLUSMI PLUS OR MINUS SIGN .
*QUOTE ANY(SLASH, QUOTE,QUESTION MARK, ETC)
*«SEF COMMA OR BLANK
SYNTAX oGF EDIT COMMANDS
<ENIT-COMMAND> => <KFYWQORD>
~> <ENIT=-COMMANDS ARG
<ARG?> > <*SEP> <CARGUMEMTY
> <ARGUHENT>
<CARGUMFENT> => < LOCARG> <*PLUSMI> <LOCARG>
> <LOCARG>
<LICARG > => <*OUATE> <#NNL-QUCTESY «<*QU0TE>
=> L <xI{T>
> < INT>

-> & CHRNAMED>
-> <HRNAM[>
-> <xNULL>

4N EDTT KEYWORD IS A GROUF OF ALPHABCETIC CHARACTERS ON THE
LIST OF FDTT-RFCOGMIZEN KEYLORDS, EDIT ARGUHONTS kav©e ONE 0F
THESE TYPES=~THTEGER, NANE,STRIMG,LIFE 3PECIFYER,0F NJLL, THE
BLANK THAT SFPaRATRS THU ARGUVENTS #AY BE  kEPpACEN BY A
COMMA, Tw&D COMMAS T11 A ROW INDICATES A HULL ARGUVEMT,AS DPOES
THE LAGK 0F AMY PldaAL ARGLMEMTS,., SINCE ARGUMENTS IF  TYPE
STRING ARE DELIMITED BY AL0OTES, THEY DO NOT REALIRE HLANKS
AETWEEN THEM,

EDIT GOMMANDS ARF TERMINATED BY A SEMICOLON OrR AN END OF

‘



LINE.AN UNQUOTED PERIOD IMMEDIATELY UECLARES IT TC BE SYSTEM
COMMAND,NOT AN EDIT FOMNAhn AND THE STATEMENT !S TURNED OVPR

TO THE OPERATING SYSTEM FOR POSSIBLE EXECUTION,

VARIODUS CHARACTERS MAY nE LSEN a$ GUOTE MARKS INCLUDING THE
OUOTE (4=APVYINCH), THE SLASH, THE TURSTION MARK(12-5-8),THE SAME

CHARACTER ™MUST CLOUSE THE QUCTE,

NAMES CONSIST OF AN ALPHARETIC FOLLOWED BY FROM 0 TO & ALPHANUMERICS,

STRINRS CONSIST OF A QUOTE MARK, Al ARFITRARY SIZE CHARACTER STRING

FCLLOWED BY THF MATCHIMG QUOTE MaRi,

THE TYPE CHAR MERELY MEANWS 4 STuInr OF LENOTH OME ARD le TgaTFL F
ACCORDINGLY,

$ TYHE TYPE MUME IS A SPAN OF 4 TO 4 TIGITS,

THE TYPE PLUSMI 1S A PLUS OR MINUS SIGN USED  AS & UNARY GPERAT

APPLIED TO THE IMMFDIATELY FOLLOWING OPERAND.

THE TYPE NULL MEANS FITHER THAT THERE APE M0 FURTHER ARGUMENTS,
THAT TWO CONSECUTIVE UNQUGTED COMMAS APFFARED,

ARGTYPES =S1<0,#INT#>,
<t, ZNULI#>,
<2,#STRINGZ>,
<3,ZNpaAMEE>,
<4, ¥PIUSM]Z>,
<5, £ 0HARE> >3

DEFINEF LABELS(STRING)S

LABFEL s NL.!

(WHRILE(RREAK(STRING Z12YIS, Uy HE, 0 anl,
STRINUGC(SF LN (STRING,S17 Z2)+2) [V, 1) = ALPUARLD)
STRING(K:Jet1=K) I, LaLFL3J
STRING = STRINGEJ+LI+STRING+1=U); .
END WHILES

RETURN LABEL; END LABFLS;

DEFINEF NXTSCANCLINF)S /» BIIFAK A CCMMAND OFF & LINE «/

LEN = oLINE} JsJd=LENS

/* FIND A PERIQOD, & QUOTE, DR A SEMICOLOE, WHICHEVER MOMES FIRST s/
K=0Q1

(WRILE K LE, LEN)

KeBREAK(LINE, LINE(K+LILENK)Y, QUOTLSFT+St /37 & #,7 2)1

‘

|

nK

nR



IF LINEC(K) EQ. #i# nR, LINE(K)Y EQ, #,# OR, K GE., LEN

THEN RETURN LINF(11Kk);

ENC IF LINEj

LeF INDCHAR(LINE (K+11LFNwK) ,LINE(K) )}

IF K EQ, 0 THEN RFETIIRH LEN + .3

ELSF IF L EQ, 0 OR, L EfN. +LEN THEN RETURM LEN+J: END IF3
KK+l 3

END WHILED

RETURN LEN+J; END WYTSCAN;

DEFINEF RECEIVE! /» GET THE NEXT COPMAND FRCM WHEREVER®/
(WFRILE RECLINE EQ, NM,) /* PRFVIOUS L INF RLANK =/
IF (4MACSTAK [S.K)Y GT., 0 THEN /+ STACKED COMMAND #/
RECLINE = MaACSTAX(K); MACSTAl(KY = OM4j
ELSE RECLINF = FR3 FLAG =5 T.5 /% 2EsD FROU TORP INPUT FTIE +/
(WHILF PECLINE Fg. KDOAND, ILPUTSTAK 0. OMa)
IF FLaG THEM FLAGEF .S
ELSE INPUTFILF = GETCINPUTSTAK)
END IF FLAG:
END WHIIE: ‘ ,
IF INPUTSTAK EQ, OM. THEN ENDEDIT) STOP); /+ BATCH ONLY */
END [F3

NOTE THAT RY REMOVING NULL STATEMENTS | EXTCALLY.WE
AAN SAVE EXECUTIOR TIKE,THIS 1S ESPECIaLLY TPUE nb
THE  COMMON  OCCURANCE OF A  REDUMDANT SEMICOLNHK
FOLLLAWING THAT LAST STATEHENT 0F & LINF,

CARD = NXTSCAN(RECLINE) S

RECLINE = RFCLINE(srARD&1z4RECLYNE )]

ENC WHILE RECLINE:

IF (#12) » LISTSET AR. (2ZH#F) = LISTSCT LD, PACKLUG 0F,
(2R#%#) » LISTSET AND, NPEALING

THEN PRINT, ZCOMMANN> #,CaRD; END IF;

RETURN ZaARD: Fun REFMFTIVE;

>

DEFINEF SCAM, STRINA; /% RETURN KEVWOPD At CHACK ARGUMENHTS w/
ARG = NULT.} KEYAORND = NULC,:
RETURN KEYWORD; Ewn0) SCAMN,:

DEF)NE TRANSMIT,LTRES naCSTAK=LINF+F ACSTAK; RETURM; END TRAMSELIT,

T T N ——— -



/% INTEGER ARGUMENTS TO EDIT COMMANES */

DEFINEF DELARG(J)3 /% THE TWQO ARGUMENTS TN THE DRLETE COMMAND %/

/+ DELETEJ)ZEXECUTE,PRINT,REPLACE ENTER WITH J = 1
ALIGN,OVERLAY:SAVE,SPLIT WITH J = 1 +/

IF NOT, OKFLAG THEN RETURID 03 END IFj

IF J NE.O AND.J NE,1 THEN ERRORS(3)OKFLAG=F 3 END TP U3

X 8 ARG(1+J); Z = ARG(2+J);

IF TYPE(X) EQ, ¥NUL!I'#Z THEH /% DELETE ONLY CURKENT LIHE */
M1 = LP IS, M2} RETURN T.3 END If:

IF TYPE(Z) EG, 2NULI# THEW /# DELETE DQwh TO THE FIRST ARAUMENT w/
L = XP M1 = [P}

ELSFE M1 3 LOC(x,0); END IF; /# DELETE FhCeh FIFGT ARG */

I[F M1 E7, 0 THEN RETURMN F.; [OND IF;

PUSH(LP); LP = M1ij

M2 = LOC(Z,N0); POP(I'RY; /+« DELETE Peows TC SECCHDL ARGUNMENT =/

IF M2 EQ, 0 OR, M2 1'T, M1 THEN ERROR(2);CKFLAG=F.; FUT IF:

RETURN SAFE(M1,M2); END DFLARG;

DEFINEF ZONEARG!

/+ USED FOR ARGS TO ZONE, PZONE, MZCLE AND LZONE(CZONE)
ZONE S SYNONYMOUS WITH [[ZONE AND PZCHE w/

M1 = IF TYPE(ARGLl) £0, #IMT# THEN VAL(ARG1L) ELSE 1;

2 ' IF TYPE(ARGR2) FG., #INT# THEN VAL (ARG?) FLSE 7%

IF M1 GT, M2 THEN ERRNR(Z2);OKFLAG=[,; ENII IF M1,

IF M1 LF, 0 OR, M2 aT, 150 THFN ILLARG; [RD IF M13

RETURN T,3 END ZOMEARGS



/% 5,4 MACROS %/

THE MACRO PREPROCESSOR IS SIMPLIFIED RY A NUMBER
AF BASIC ASSUMPTIONS AS FQLLOWS,

AYMACRO  DFEFINITIONS MAY NOT  APPFAR WITHIN MACRU
NEFINITIONS,

RIEDIT COMMANDS MAY MOT  OVERLAP CARD
ROUNDARIES, (THUS THE KUMBER OF MACRO ]%RQUMENTS 1S
i"IMITED BY THE SIZE OF THE DEVICE INPUT LINE,

FYRCTH MACRO DEFIRITION ARD HACRC SURSTITUTION APE
TRIGAREREND "OT  ONLY AT  TOKEN BOURDARIES, aUT ALSO
AMLY AT THE BOUMNLARY OF A STATERENT, (THIS MFAMS
THAT & Liacnro  GCar O~LY RE A LIST OF FExFCHiTABLE
rOMMANDS,

N)RECURSIVE MACRO  EXPANSION IS _ ~OT  DONE
RECURSIVELY BUT BY REPEATED LINEAR SCANNING USING
THE DISK AS THE STACK, ALLOWING EXTREMELY SIMPLE
SOFTWARE ROUTINES AND  TREMENDOUSLY LARGE MACRDS
WITH VERY LITTLE CORE MEMORY REQUIRED THOUGH
REDUCING SPEED Ry A LARGE BUT IINNOTICEABLE
FACTOR, JT IS UNKOTICED BECAUSE THE REAL TIME
OESPONSE QF A TINMESHARING ENVIRCHMENT [S MEASURFU
IN SECONINS WHILE THF WORST CASE RESPONSE  OF THE
nYSh OM A 6600 SYSTEM WITHE MALY TIMNESHARFING USERS
1S MFASUREND In SECORDS, THAT 18, EVFN [N SUCH A
JORST CASE  EXAMPLE, MACRC EXPANSICH FPrQOM THF DICK
oASE  WILL ALWAYS KE FASTER  THAN  TYPINe [N THE
FOMMANDS BY HANT,

) THE EXISTERCE CF RANDOM=ACCESS DISK FILES,

DEFINE DOMACROC(CARG, V)

/% YQU MAY ARBITRARILY HAVE ONLY 1C FaCR0 ARAGS »/

(v ARC<IC=10)ARG (T )Y =NULr 3 FIi v
LINE = # Z+REALR(MACMRNS.X); 'FW = WULC,i COL = 25
(WHILE ZCOL<=COL<=¢i INEs LINE(COL) FC, CHFESCAPE)
NEW & NEW + LINE(1300t=-1) +
IF LINEC(COLYEN,CHFSCARPE THEN CHESCAPE
ELSE ARG(N)
END WHILE; CJL = CUL + 23
TRANSMIT, LINE;
RETURN}) END DOMACRO1



- SQ-

THIS ROUTINE WILL SURSTITUTE THE ARGUMENT FLAG FOR
FACH OCCLURANCE OF A MACRO ARG It THFE mMACROD TEXT
AND WRITE THE TRANSFORMED TEXT ONTC A rmANDOM FILE.

DEFINE MAKMACRQ (MMAME,1ARGS);
CARD = RECEIVE;
(WHILE CARD(1) NE. rHFSCAPE NDOING CARD = RECEIVE;)
CARD = (% #)+CARD+(# #)i1Ma2} ‘
(WHILE EM<=H<=+PARD?(NOT.QARD(Nvl)*ALPHANUM AND, ,
21<=K<z s ARG (NOT.CARD(M+14 s MARGS(K) IS, Z)+ALPHANUM AND,
CARD(M3Z) E0, BAFGS(K) )
CARD = CARD(1:1F CARD(Mel))EC,CHCONCAT THEN Ma? ELCE Mei) +
(7 %y + CHESCAPE + ALEFH(K) + CARD(MaZ {4CARN)Y
END WHILE = M3
WRITER(MACROS, MNAME,CARD(2:(+CAPL)Y =133
END WHILE CARD;
WRITER(MACRCS, MNAME, #HMS®)1 /w END Up WITH A HACRC STOP COMMAND */
WRITER(MACROS, MNAME ,ER) /% WRITE END=-CF=FILE w/
RETURN) END MAKMACRNS



- 60~

/% 6.1 FIRST LEVEL COMMANDS #/

DEFINE ALN; IFEMPTYs J = VAL(ARG1);
IF TYPE(ARGL) EN, #INT# AND. DELARG(1) THEN
(v M1<=sLP<=M2) PUT(ALNC(GET(LP)»J))EMD v
ELSE OKFLAG = F,3 FND IF:

l N
THF  ZANCHOR#® COMMAND IS SYNOHYHOUS  WITH  THE
ALOCATE# COMMAND EXCERT THAT THE ANCHORM FLAG 1S
QET TO SIMULATFE ANCHCPING  AS W]TiH 4 <CFT PATTERN
SUCH AS #31el1t¥

RETURN; END ALNJ

DEFINE ANCHQOR; ANCHARG = T,3 (OCATE; RETURN3; UND ANCHORS

THE SUBROUTINE #ASK¥ MERELY CALLS ON THE CPERATOR
ZASK# TO ASK THE QUESTION WHICH IS THE ARGUMENT,

DEFINE ASK; , ,
IF NOT,ASK.(IF TYPE(ARGY) EQ.#STRING#¥ THEM VAL(ARG1) FLSE #FXFECUTEZ?#)
THEN COSKIP(ARG2)33 RETURNS EMD ASK:

FHARACTER, FGR WHICH YOU SENULN SEE ThE ZYPLANMATIOHN
AF THE ENVERLAYZCCUMAED RELOW.

DEFINE ZBLANK; “
IF TYPE(ARGL) EQ,#STRUAGZTHE! CHSLAM = (VAL(ARGL)) (L1155
RETURNEND ZBLANK;

Q0TTOM PLACES TwE LINE POINTER AT TWE BOTTOM OF
THE FILE FITHER FOR CXTENSION PURPGSESR PR PERHAFRS
TO SKFT UP FGR A [ACWWARDS SEARCH, LC nOT CONFUSE
THIS COMMAND WITi Tw[  LIYE SPECIFYER #Rz USED IN
VOCATE GROUPS, EVON THOUGH THE COMYAND #pOTTCMzCAN
RE ABRREFEVIATED zRg, THEY ARE CONTEXTUALLY
HNAMRIGUOUS,

CEFINE BQTTOM3 IFEMPTY; (P= LINES) RETURNIEND BOTTOM;

TF YOou ARE CCIMG  THEN THE FIRST COIUMN OF FACH

4+



i("INE IN YOUR FILE IS INTERPRETED AS A CHARACTER
FONTROL,JE 1 MEANS A PAGE EJECT AND 0 MEANS A LINE
SKIP, THIS IS USFFUL FOR A PAGED FILF, BUT ON A
TELETYPE UNIT, IT IS IGMORED BY MOST OPERATING
QRYSTEMS,

DEFINE CCH CCING T.: RETURH ENDL CC3

H

THE MASTER #CHANGE# ROUTIWE DECQDES THF VARIOUS
ARGUMENTS aND CALLS ON #LCC#AND #DOCHANGFz TO F{nD
AND  CHANGE THE REQUIRED STRINGS, FALLOWING THE
NEFINITION IN THE INTRCGDUATION,

DEFINE CRHANGE: IFEMPTY; OKFLANG = F .3
P1 = IF TYPE(ARGL) B, 2NULLZ THEN LS
ELSE IF TYPF(ARCL) FQ, #STRINGZ THEN VAL (&RGLY ELSE Q4,3
P2 = IF TYPE(ARG2) FQ, #NULL# THEN C§
ELSE IF TYPE(ARG2) FQ. #STRING# THEN VAL (ARG2) FELSE OM,}
P3 = IF TYPE(ARG3) FQ,#NULL#THEN 1
ELSE IF VAL(ARGI)EQ,#+# THEN LINELEN
ELSE IF TYPE(ARG3) #Q, ®INT¥ THEN VAL (ARG3) ELSE OM.;

IF PL EG, OM, OR, P2 FU, OM, OR., P3 [Q, OM, THEN ILLARG;
RETURNJEND IF}

/% DETERMINE THE FAURTH PARAMETER s/
Paz LOC(ARG4,LINES)) IF P4 FQ., 0 THEN RETURN; END [F;

PS = LOC(P1,P4);

IF P5 LE,U THEN KFLAG=T,;DOFCHOZEND IF;

RETURN; END CHANGES

THE  COMMAND ZCOMEENTZ IS USUALLY  ONLY MSFD  WHFN
READING Al EXTERMaAL FILE. IT MERELY PRINTS OUT 175
ARGUMENT ., THUS, IN AN EXTERMAL FILE COMTAINING 600U
#DIT COMMANDS, YOL MIGHT WISH TO MAKFE THE 3001
rOMMANT S

COMMENMT, £Y0U HAVL EXFOUTED 3000 LINESZ

THIS PRINTS OUT  THE MFSSAGE AT THE TFLETYPF, <0
THAT THE USER WCULD RE ABLE TO FEEL ASSURFD  THaT
THE FRITOL IS ACTUALLY EDRTTING,YOU CCUI D ALSH HAVE

A HACIO PRIMNT DUT & CCHMENT IHMMEDTATFLY REFORE
INFURMATLION 1S TO RE ENTCERED., EG:

COMMEMT ,#FNTER A 2-DIGLIT MUMBERZ
INSERT, #MY AGE IS $¥#
CHANGE, 287, vHWHAT 1S YOUR AGFv



DEFINE COMMENT;PRINT,VAL(ARGLYIRETURKN;END COMMENT]

#DELETE# FIRST DECODES ITS ARGUMENTS IF aNY  AND
FORMATS THEM INTQ A STANDARD REQUEST Tn THE LOWER
I'EVEL ROUTINE DEL WHICH DQES THE ACTUAI NELETING,

DEF INE DELETE: IFFMPTY;
IF DELARG(O) THEN DFL(M1,M2); ELSF CHFLAG=F,;i
RETURN} END DELFTF; I

DEFINE DEVYICE;IF TYPE(ARGLIRQ,ZINTZ THEN LDEVICE = VAL (ARCLY S
RETURN; END DEVICF;

DEFINE NISPLAY;

/* WE MUST CREATE THIS SET FROM SCRATCH EACH TIME DISFLAY IS
CALLEDs THIS IS AHOTHER ARGUMENT FOR ALLQVING POIMTER
TYPE VARIARLES In HIGH LEVEL LANGUAGES, +*/

GLCBYARSgS: CEZLPZ,LP>, ‘ /* LINE POINTER /
<2Cs#,CS>, /% CHANGE STRINA «/
<#LS#,LS>, /% LOCATE STRING =/
<’M§#1MS>; /% MASTER STRINR «/
<#SFZ,HOWSAFE>, /v SAFETY COUMT w7
<#LINES#,L INES>, /% FILE LENGTH s/
<ZDATERZ,NATE>, _ /* TODAYS DATF w/
<iSVSTEM’;SYSTNAhE>, /% THF SYSTEM KhadE x/
<FINPUTZ, TTYHAME>, /% INFILE «/
<O TPUTH,TTYOUT>, /* QUTFILE */
<EFTLFRNAMEZ,FILENAMES, /% THE ENITFIIE #/
<ZREADNAMEZ, NEADNAMES, /* FILE BLING REAT «/
C£SIISNAMEZ, SUSNAME>, /% SUSPENN FLIFE =/
<ZLISTFILFZ,LISTFILF> 2 /+ THE PAGE FrLY «/

IF VAL(ARGL) EG. #AL LY THFE! ALLFLAC = T,; Edl IF val;

X = IF TYPE(ARGIIFQ.#ANULL#E THEN OM,ELSE ARBR(VAL(AKRGL), LOBVARS)
(vZ =+ GLOBVARStALLFi'AR NR.Xx En, O, CR, X EQ, Z )

PRINT, X3 IF X NE, 7 THEW PRINT, GLCDPVARS(X)j33 END v73

GLCBVARS = NULT,.IRETURNSE FEND DISPLAY;

#DUPL2 IS A ROUTIIE WHICH HILL DUPLICATE A SFCTION
AF THE FILF AT ANCTHFR LOCATION,UHILE wCT TOUCHING
THE ORIGIMAL COFY OF IT, MOVE CALLS 1T NITH THb
NELFLAG SET TO TRLE SC THAT THE ORIGINAL LINES CANM
RE  NELETED  WITHOUT  LATER RECALCUIATING  THE
POINTERS,

2
i

s

k-



/*  DUPL L3 MEANS DUPL LP,L3,LP
DUPL L6 L8 MEANS DUPL L6 L8 LP
DUPL L3 L6 L7 MEANS NUPL L3 THRCUGH L& AFTER L7

UEF INE DUPL3$ ‘

/* LET DELARG CALCUI ATE M1 AlID M2 w/

IFEMPTY

OKFILLAG = F,3 IF NNT. DELARG(C)Y THEN PETURN; END IF MOT,:
M4 = DELFLAG; DELFLAG = F.;

M3IsLOC(ARG3,LINES)S IF M3 EQ, 0 THEN RETURNI;

/* WE NOW HAVE DUPL M1,M2,M3 =~-ALL VALID LINE NUMBERS «/
RANGE = M2+1-M1j; NCWANGES = NCHANGES + RANGE} -
TABLE = TABLE(1iM3)+TABLE(ML iRANGE)«TABLE (M3+1:+TABLF);

IF ML LT, M3 THEN RANGE = 03 FEND IF t13

IF M4 THEN DEL(A+RANGE,R+RANGE)SERD [F Md4;

GARRCOLL; /* COMPRESS MEMORY AND REDUCE FIELD LENGIH =/
OKFLAG = T,3 RETURNIEND DUPL3

- 63.

2/

#DYNAMIC# SETS A FLAG UHICH DYHNAMICALLY roPIES Tt
£DIT COMMANDS BEING GIVEW TO ANOTHER FILF, FOR

I'ATER REUSE, ORIGINALLY, IT WAS IN

TENDED THAT

SOMETHING LIKE THIS COULD GENERATE CDC TYPE UPDATE
NIRECTIVES DYNAMICALLY, BUT THE  PRORLFM PROVED
UNSOLVABLE WITH THE RESOURCES AT HANR, SUCH AS A

FINITE AMOUNT OF TIME, ETC, THE FILE

TO WHICH THE

NYNAMIC COPYING TAKES PLACE COULD LATER RE RFAD 3Y
THE EDIT  #READZ COMMAND, THUS REPRODUCING THE

EFFERTS OF THE CURRENT INTERACTIVLC ED
TN A NOHNIHTERACTIVE [LVIRIMMENT, Y
AS 1T WAS  IMPLEMENTED AT NYU  CA
INTERACTIVE ~ 0® LSED TH ZRAT
INPUT, SAY,FROM A CAR[ READER, THIS T
THING AHD MAKES IT BETTER,

DEFINE MYNAMIC; DYWNaMIMG = T3 Re.TURL; Bleb DY 47105

THE ED]T COMMAND #2ErHOZz SETS THE ECHCING FLAC SO THAT AL
LOCATES AND CHANGES WILL PRINT OUT THE IVNE LOCATED 0OR
OR CHANGED TO.

UEF INF ECHO;SET (CCHOINS)YIRETURN; EMND FCHC

THE COMHAND EDIT  ITWITIALIZES A
ENITING, REQUESTING FROM THE USER P

ITING SESSION
THE Wa¥Y, EDIT
N RE  EITHFK
CH=MONEZ WITH
AYES A G0QD

L

FILE Fok
ERMISSION TO

SAVE AN UNSAVED FILE, TF THE USER HAD REEN EDITING

4



ALREADY, AND IF A FILE NAME IS GIVEN,IT HASHES AND
QETS UP A COPY CF THAT FILE, IF NO FILE NAME 13
AIVEN 1T JUST CLEARS KHAT IS CURRFEMTLY BFING
FDITED,

DEFINE ZEDIT;

OKFLLAG = EDIT(VAL(ARG1))Y;: RETURN; ENT ZEDNITS

THE EDIT COMMAND #ENDZ WILL ASK PERMISSIOMN TO SAVL
ANY (INSAVED FILE, AND THEN CLEAR MEMORY AND RETURR
FONTROL TQ THE MOMITOR SYSTEM,EDIT IS NC LONGER IN
FONTROL OF THE MACHINE, THIS IS THE ONIY CIVILIZED
WAY TN [ CAVE THFE FPITOR, OTHER WAYS IvCLUDE CpU
NPERATOR [HTERVENTION, HARDWARE ERPCORS, atn SPIKFES
i THE CPY POWER LINFE,

DEFINF ENDEDIT;

WANTTOSAVE; CLEARNUT; FDITING = F 3

EVICT(#Z2222VE%Z)Y: s+ CLOSE AdD UNLoaD ThE EDRIT SCRATCH FTLF «/
RETURN}) END ENDFDIT:

THE EDIT COMMAND #ERROR# ABORTS ANY RFAD OF MACRO
EXPANSION TN PROCESS AND CAN PRINT A MESSAGE, IT
ALLSO EVICT ALL COMMANDS Ik THE STACK wAITING FOR
NISPASAL TO THE OPERATING SYSTEM FOR EXECUTION AND
TGHORES ANY COMMaLDS TYPEL IN QN TWE eFST OF LInk
Al AMIGH THE ERRCN COFMAND APFEARS,

DEFINFE 7ERROR; PRINT, VAL(ARG1)S 1 = MSTOP; 1 = HALTREAD;
BACKSPAC) '
/* SET FLAGS Tg S7Tor REAL UR NACRO w/
OKFILLAG = F,3 RETJRN® FND Z7ERPOR}

AESCAREZ 16 A OO0 MANT  WHTICH  RESETS  Tep  FSCARE
reAmAagTER LT IS [0TLMDEL 1T THE  FEpeeTnIfrl of
AOUAANDS TO TAKE CARF OF THE HIGHLY UNt IKELY EVEMST
THAT A USFR OF THF EDITOR HAS A DPCTCRS HOTE
TNDICATING A 30NA FIDE ALLERGY TQ  THF PARTICULAR
FHARACTER ASSUMED RY THE SYSTEM To &E  THE DEFAULT
FSCAPE CHARAGTER, IT VOULD BE NEEDLESS) Y (nMFusIrG
TO & LATER USER TO KAVE TO WADF  THRaUnRE A MACRU
FILE Sk up WITH THE WRONG EQSCAPL
AHARACTER, PERHAPS THIS COMMAND  SHOuULP  NOT 8L
TMPLEMENTEN SINCE  TH{ PURFOSES OF THr EDRITOR NU
MOT INCLUDE COMPLETE FREEDCM TO DyNAMIpALLY MODIFY
THE EDITOR TO THE POTHT OF UNREADABRILITY AND
RONFUSTON,
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DEFINE ESCAPEJIF TYPE(ARGL)EQ.ZSTRINGZ THEN
CHESCAPE=(VAL(ARGL) ) (131 )}
RETURNJEND ESCAPE:

]
?

DEFINF ZEXECUTES

IFEMPTY

IF NOT, EXING AND, NOT, INFIT AND, DELARG(D) THEN EXING =T7,.1
TRANSMIT, #NOFRXKCHTFZ}
(vM2>ELP>=M1) TRANSHMIT, GET(LP)3: END v;

ELLSE OKFLAG = F.: I

END IF; '

RETURN}S END ZEXRCUTF;

#HALTREADZ STOFS READING A4 READ FROM A REAT FlLE
AL RUTULRGS THE COITOP TC READING FROM FILE WHICH
IS THE MEXYT STACKED FILE O THE READRSTACK.

DEF INE HALTREADI /% STOP READING FROL AN ALTERNATE FIIE w/
ALTRDINGRF, JRECLINE2OM, IMACSTAK = NULT,3 INPUTFILE = GETCINPUTSTACK)}
REYURN} END HALTREARS

DEF INE IFEQ}
IF ARGL NE, ARG2 THEN DOSKIP(ARG3I)isHETURN;END 1FEGS

DEFINC 1FGE; .
IF ARGL LEXLT., ARN2 THEN NOSKIPCARGRY ;3 RUTURNIEND TFGL;

DEFINE TFGT3 .
[F aRG2 LEXLT., ARGL THEY DOSKIPCARGR);;RCTURKIEND [FQT;

-

DEFINE IFLE:
IF NOT, ARGL LEXLT., ARG2 THE!'! DOSKIP(ARAIY; IRETURNGENLD IF1E:

,

DEFINE IFLTs ,
IF MOT, ARGZ2 LEXLT. ARGY THF!! DOSKIP(ARGIY;3RFETYURRGERD TP T

DEFINE TFNE}
IF ARGL EQ. ARG2 THEN DOSKIP(ARG3II;IEFTURNGEND IFNES

LEFINE IFTYPES
IF VAL(ARGL) NE, TYPE(ARG2) THEN DOSKIP(ARG3)i3RLETURNIEND TFTYPES

.
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DEF INE INSERT; ‘
INSERTED = T,j3 /e TO PREVENT INFINITE TTCRATIQN /

IF TYPE(ARGL) EQ. #WULL# THEN DOINSERT: RETUR!'; END IF;
I=11

(WHILE TYPECARG(I)) NE., #MULL# DOING I=l+1})

IF TYPE(ARG(1)) EQ, ZINTZ THEN PLTEOR. DEC. VALCARG(I));
ELSE IF TYPE(ARACI)) FQ. %NAMEZ THEWN PUTFILE, VAL(ARG(1)Y)}
ELSE Z=ARG(I)1 rHECK(Z,#STRINGZ); Z = VAL(Z); o
IF 2(1) EQ. CHESCAPE THEN FRINT., 2; READ, Z3 ARG(1)=22221;
ELSE PUT(IMADF(Z))Y; END IF Z3
END IF TYPE}
END WHILES
RETURNS END INSERT;

DEFINE LEXCLASSS

[F TYPE(ARG1) EQ. ZSTRINGZ AMND, TYPE(ARZP) EC#STRINGZ
AND, #(VAL(ARGL) IS, P1) FQ, 1 THEN
LEXCLASS(P1) = VAL(ARG2Y;)

RETURNS END LEXCLASS: '

DEFINE LISTI Z = VAI (ARGL)Y; (wi<=J<=47) Z(J) IN, LISTSET}:
RETURN3 END LISTS

DEFINE LQCATE:

IFEMPTY]

ANCHRING = ANCHNRO; ANCHURIMG = F.j

IF TYPE(ARG?) EQ, #HAMEZ ThHFM TLLARS; RETURN; G

X & LOCCARGL,IF TypPm(arG2)Y EN, #HULLE THEN LIES ELSE LOC(ARG?2)) S
/+ NOT FQUND «/

IF X EQ, 0 THEN ERRNK(10YIOKFLAG=F,; FELSF LP = X; DOECKO;:
ANCHORG = AMCHRING;

RETURNY 4D LOCATE;

DEFINE LZONE3
[F 720NEARG THEMN L70NE1=131 Z001KF23M25;
RETURNS END LZ0OME:

DEF INE MACRO; }
DOMACRO(TL., ARG1l,T+12<=J<sdAIGY<TL . ARG UI>);
RETURNJ END MACRO:

DEFINE MARGIN;
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RETURN}; END MARGIN}

DEFINE MASTER:
IF TYPE(ARG1) EO, #MULL¥ THFEN MASTLILE = MS)
ELSE IF TYP(ARG1) En, #STKING#A THEN MASTLINE 3 VAL(ARG1):
ELSE ILLARGI RETURNI;
IF TYPE(ARG?2) EOQ.#INT# AN, TYPECARGY) FG.AINMT# THEN
MZONELl = VAL(ARNZ)3 MZOME? = VAL(ARGZ);
ELSE IF TYPE(ARG2) ®Q.#NULL# THEK DOINSERT(MASTLINE);ELSE ILLARGS
RETURN:QND MASTER;

DEFINF MOVEJIFEMPTY: DELFLAG = T,3DUFL; R TURLIEND MCVE;

DEFINE MSTOP;
MACRING 5 F,; 7 = SWIPPING; SKIPPING = F .t OKFLAG= MOT .73
RETURN) END MSTNP;

DEF INE MZONE; ,
IF ZONEARG THEN MZONE1=M1jMZOHMER2=M23j RETURN} END MZONE;

DEFINE NEXT}
IFEMPTY}
IF TYPECARGYL) EN, #rULL# THFII VALCARGL) = 03

ELSE IF TYPE(ARGL)Y £CG., ®INTy THEL LF = LIHES HIN,(LF+VAL(ARGL)Y IMAX L

ELSE ILLARG:; RETURNSENDN KEYTS

ZNOCCF CANCELS QUT THE CCINMG FLAG

DEFINE NQOCC3 CCINC = FL,IRFTURT 3END P OCCS

ZNONYMAMICZ CALCELS OUT THE DYRAMIC FLAG

DEF'NE NODYNAMIC; DYNAMING = FLpRETURYN 3ERD KODYHNAMIC

ENGECHOy CcAMCFLS nUT Tht Frul FLAG

DEFINE NOFCHOI (ANNEFHDEYIH DALGERS;HEEHOILG = F s
RETURNIEND NQECHO;

DEFINE NOEXFCUTFi EYING = F,; RETURN; END NOFXECUTES
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ZMOLIST® CANCELS OUT SOME LISTING OPTrION

DEFINE NOLISTIZ=VAL(ARGY) I (vicade=s7)7(J) OUT, LISTSET;:
RETURNJEND NQLIST:

ZNONUMBER® CANCELS CUT THE MUMBERQ FI AG

DEF INE NONUMBERINUMBRERG = F,}
IF TYPE(ARG2) NE, #mMULL#¥ THEW CCING = T.31
RETURNJEND NONUMBFER1

DEFINE NOPAGESFAGINA =F 3 KETURM;END pnPnGE;
/* FLUSH THE PUFFFRe, WOITE THE FOF ) AFRWS, AMD
EVICT THE FILE w/

DEFINE NQPROMPT: FROMPTN = F.3 RETURM:; ERND NCFROMPT:
DEFINE NQUPD; UPDINR = F,3 RETURNZEND MOUPD;

#NUMEFERZ SETS THE FUMRERG FLAG INDJCATING THAT
WHEM A 1 INE IS PRIMTED AT THE TFLETYPE, THE NUMRER
OF THE LINME SHOULT ALSO BE PRINTED,

DEFINE NUMBER; NUMBERC = T, PETURN; Ty CUNEERS

DEFINE CVERLAY;
IFEMPTYS
IF TYPE(ARG1L) EQ. #vULL# THE!' Z = NULC.S
(WHILE Z(1:2) wE, (OHFESCAPE+(Z 2))DrIv'G LP=LP+1:)
READ, z3 DONVRLAY(Z)Y;HEND WHILE: heTHR;
ELSE IF TYPECARGY) EO, #STRINGZ APMD, DELARG(1) THEN
(vM1<z| P<=M2) NOOVRLAY(VAL(ARGI)))SERN M1 )
ELSE OKFLAG=zF.3 END I1F3
RETURNS END OVERLAY!

DEFINE PAGE}

M1 = ZOUTPUTZS M3 = (7 #£)3 M2 = 605 J = 13 /» SET DEFAULTR w/

(WRILE J LE, 3 AND, TYPF(ARG(.I)IS,ZY NE, #NULL#% DOING J3Je+13)
1F TYPEC( Z) E0,2NAMEZTHEMN M1 = VAL(Z)3
ELSE IF TYPE(Z) EQ,#STRINGz THEN M2 = VAL(Z); .
ELSE IF TYPE(7)FQ,#INT# THEN M3 = VaL(Z)3 ELSE OKFLAG=F.;!
END WHILE} :



/* LPLINES IS THE NUMBER OF LINES PER PRINTER PAGE w/
PAGING ® T,JLISTFILF = M1t LPLINES = M23TTYQUT=LISTFILE]
PRINT, M3} /% THE PAGF TITLE «/

RETURN; END PaAGE;

DEFINE PRINT;

IF DELARG(O) THEN
(vMi<= P<M2) PRLINECLP)I S
RETURNJEND PRINT:

DEF INE PROMPT; PRAMPTQ=T,3 RETURMI ERD PROMPTS

DEFINE PZ0ONE;
IF Z0NEARG THEN PZONE1=Y13P7CHNE2=MZ5 3 RETURNG END PZ0OTES

DEF INE READ} ,

READFILE = VAL(ARG1):

IF NOT, VALID, READFILE THEN OKFLAGeF,; RETURNj}

IF VAL(ARG2) EG., OM, THEN REWINDF(REARFILE)S END IF:
PUT(READFILE, INPUTSTACK) S |
MACSTAK=#COMMENT/TERMINATING##READFILE+2/#;

CANCEL ALL COMMAMDIS Q' THE REST OF THIS LINF, THE
NYU EDITOR DOES ThIS, PRCHARLY FOR EFFICIENCY BUT
TN REMOVE THIS UADFSIRABLE EFFECT  FrCM THFE SETL
ENITOR, JUST REMOVE THE FOLLOWIMNG CARP,

RECLINE=QM,; '

PRINT, (£#READINGE)I+QEADFILES

RETURNJIEND READS

ZREMOVEZ DEMOVFES MACRO DEFIMITINNS FRUOM THE MACEC TiRLE AMD
THE maCe) FILT, I THgkED aAse Lo POUE HaCROY, THE Rpihon
FILE CALLFD #MACRO#Z IS EVICTED,

DEFINE REMQVE:

(WhILF MACROS(VAL(ARG(NI))Y NE, OMN,) MACEDS LESF VALCARGINY) 3
IF «MACROS EQ. o THeEN EVICT, HACROFILF;:

RETURN; END REMNVE;

DEF INE REPLACE;

IFEMPTY) DELETES

IF OKFLAG THE!N LP=1 MAX, LPel1 /% CAKT GET TO TOP EXCEPT FXFLICITLY«/
/+* ARGS 3,..N BECNAMFE ARGS 1,..(N=2) FNR THE TISERTICN =/

ARG & ARG(314ARG) 1 INSERTI EHD IF3 RFTURNE END REPLAGE;

A ]



- 7n-

DEFINE RESUME}
/* RESTART A SUSPENNED=FILE (CHECKPOINT RESTARTING) w/
IF VALID, ARG1 THEN SUSNAME = VAL(ARG1)}3
WANTTOSAVE;REWINDF(FILEY;
IF READSETL(FILE) NF, ZSUSPENDED# THEN
PRINT, #FILF UNFIT FOR RESUMEZ; CKFLANRSF,!
ELSE <STATUS,TABLE,MACROS,LTEST> = RFANSFTL(FILE):
OKFLAGSTEST EQ, #*RESUME OK#j3 END IF3 RETURNJ END KESUME;

|

DEFINE SAFETY;ITSSAFE = T,
HOWSAFE = IF TYPE(ARGL) NF, ZINT#Z THEN 20 ELA3T VAL(ARGL);
RETURNJEND SATETY;

DEF INF SAVE}

[FEMPTY

IF VALID, ARG1 AND, DELARG(1) THEW SAVEIT(VAL(ARG1),M1,M2);
ELSE OKFLAG = F,}3

RETURN} END SAVES

DEFINE SCALE:
PRINT, DEC, LP+#>#+ SCALER(PZONEL,PZONE2#1-PZONEL);
RETURNJEND SCALE;

DEFINE SETVAR:

IF TYPECARGL) EN,(#STRING#) AdD. TYPLC(ARCP) EO. ZSTRINGY
AND, +(VAL(ARRIY IS, X) [u, 1

THEN GLOBVARS(X) = VALC(ARGZ2)Y;

ELSE OKFLAG = F 1

ENC IF}

RETURMIEND SETYAR:

ZSHOWZPRINTS A MACRP  WHCSE NAKME WAS olven AS THE
ARGUMEMT, AND IF NOT GIVEN,IT PRINTS JuST THFE NAME
nF ALL THWE MACFOS IN THE MACRC TABLE,

DEFINE SHOW;
IF TYPE(ARG1) NF, (2ZSTRINGE) THEN
(vMACRO » MACRNS)IPRINT, MACRU(1); END v HACRO;
ELSE Y = SVALCARG(K)Y), 1<=K<z=MUARGS2;
(vzZ-Y) IF (MACRN(Z) 1S, X) NE, 0OF. THEN PRINT,ZJPRINT.X}
ELSE PRINT.ZMACRO NAME NOT RECNGNIZEU#3 END IF;
END v;
ENEC 1F; RETURN; END SHOU;
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DEFINE SKIP} .
THIS COMMAND WILL SKIP ALL INPUT LINES UNTIL IT
FROMES TO A LINE CONTAINING A LABEL WHICH MATCHFS
iTS ARGUMENT IF READING FROM AN A TERNATFE FILE,

IF EDITING THEN PRINT,#CANT ENTER EDIT FROM EDRIT#3

ABCRTFLAGET ,,;RETURNI; _

IF TYPE(ARGL) EQ., #STRING# THEN SKIPFER = VAL(ARG1): SKIPPING = T.3
ELSE ILLARG); RETURNS END SKIP3

QPLIT OFF A LINE 0w A COLUIN RETURNG TN PREVIOUS
THPUT FILC.OR A& SLARSTRING DOF THE LINE,
DEFINE SPLIT:
[FEMPTY:
PUSH(ECH0): NOECHN;
IF TYPECARGY) EQ, #iNTZ THEN Z = GET(LS)} J = VAL(AFGL);
PUT, 2(1: U MAX.150)3 LS = LS*+I3PUT. Z((J+*IIMAX150%47);
ELSE IF TYPE(ARGL) =Q.#STRING# AND,(LOC(ARG1, 0>Is ABORTFLAGINE,O0 THEN
‘DOSPLITs ELSE IlLARGs END IF;
POF(ECKO)}S RETURNS END SPLIT;

DEFINE STATUS} ,
STASET = IF(ABBR(VAI (ARG1),STANAMES)Y IS,X) NE, OHM,
THEN €tX2
ELSE <11,2.3,4,5,62;
STALINE = NULT.:
STALINE(L) = LINEONE; o
STALINE(?) = ZEC.DUL,NC.TC,T4KRS, #+CHESCAPE
*CHBLAMP +CHCOWCAT#CHTAB+ {2 #y+TABSS
STALINE(3) = ZZONF,MZONF,PZONE, SATETYZ+70NEL+70HE2+MZONF1+M7ONED+
PZONE1+PZOMNE2+SAFETYS

STALINE(4) = LS;
STALINE(D) = CS3
STALINE(S) = MS3

STALINE(?) S<X.LEXCLARS(X)>}X~ALPHS LESS,ARGORALEXCILASS (XY MNE D23
(vl1<esK<=4STASET)Y PRINT, STALIME(KY; FND v3
RETURNIEND STATUS:

TAKE A CHECKPOINT DULMP GF TP WHCOLE FDIT
EFNVIROMMENT WHICH WILL LATCD BE RELOADFD,
DEFINE SUSPEND;
IFEMPTYS
SUSNAME = VAL(ARG1)1 OPFEMF(2)1
PRIMT, *SUSPENDINGZ + SUSHAME)
WRITSETL(FILE,#SUSPENDEDZY;
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WRITSETL(FILE,<STATIISsTABLE,HACROS,DANGERS, #RESUME OK¥>)}
NCHANGES = 0;RETURNIEND SUSPEND3

DEFINE SYSTEM3 J = RUESS(VAL(ARGL), WD)
IF J EQ., OM, THEN PRINT, ®ILLEGAL SYSTEM#) RETURNI;
X 3 SYSTABS(J IS, SYSTNAME)3 CHTAR = WD, X; TABS = TL. X3
IF TYPE(ARG2) EQ., #INTZ THEN
TL, X = GETTARS: SYSTABS(.J) = <CHTAR,TABE>;END I3
RETURN}) END SYSTEM;
] N
DEFINE TIMER;PRINT, TIMF;RETURNIEND TIMFR;

TOP 1S THE ORLY MAY TO FOSITION TiE | INE FOTNHTER
(LP) BRFFOPF THE FIFST | INE IN  ThHE FILE

INSERTIMNG SEFOKE LIMs 1, IT IS REDUNDANT
ANY SUCH INSERTIOK CccCULD F#OLLOW LINE 9

FOLLOWED BY THE COMMAND MOVE L1 1T IS INCLURED AS

A USER=CONVENIENCE ONLY.
DEFINE TOP3; LF = O01RETURN; END TOPj

DEFINE UNSAFE} SAFE = F,;HCWSAFE = 203 RFETURNG END UNSAFE:
DEFINE UFD; UPDINA = T,3RETURMIEND UPT;

DEFINE ZONE; /% ZLZONEZ ARND ZPZONEZ TOCFTHER w/ ,
IF ZONEARG THEN L70NE1=M13 LZNNE2=M2; P7CNE1zi1; FZOLE2TM23)
RETURN} END ZONE3
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[y

EDIT SUBRROUTINES w/

THE FUNCTION ASK ASKS A GUESTION WHICH REQUIRES A
YES OR NO FOR Al ANSWER, THE PROGRAM ACCEPTS THE
TYPEN REPLY AND RETURNS T, IF THE ANSWFR WAS YES
AND F, IF THE ANSKER WAS NO. IF THE ANSWER WaAS
ANYTHING  ELSE 1T REPEATS THE  QUESTION  aD
INFINITUM,

DEF INEF ASK, OUESTIONSREPLY = NULC,} '

(WHILE REPLY NE,
PRINT,
RETURN REPLY Fg.

YYESE AND, REPLY NF,#NO#)
QUESTIONY REPLYSREADSETL(TTY  AME) ;END WHILE;
ZYCSE;END ASK .}

AT IS A SIMPLE  WAY TO EXAPINE aN OUTLINE OF THE
FILE  BFING ETITED, CAT SEAPCHES THROUGH THE HASH
TABLE FOR ALL SPECIAL LINES AND PPINTS CUT A TABLE
OF THESE LINES, ANE THE NUMBER OF LINES BETWEEN
THEM, A TYPICAL TABLE MIGHT LOOK AS FOILOWSS

42 LINES 43> >>>>>FILE
0 LINES 44> >>>5>>0

DEFINE CAT;

IF NOT,

IF M1 EQ,

PREV = M1}

(vNMi<=K<aM2 o
PRINT,

PREVEK;
END wi

RETURN}

END CAT:

DEFINE DRECHO3 )
IF ECHOING THEN PRLINF; END IF ECHOILLG;

RETURN}

END DOECHD;

THIS TABLE INDICATES THAT THE FILE cONTAINS 42
fARDS FOLLOWED FRY A FILE [INSERTION LINE (SEE
SECTION 0F INSERTIONS) WHICH IS FOLLNWFD BY AW
FNND-=OF =F ILE  MARK AN TRAT  THERE  ARF NC . CTHER
QPECTAL LINES IN THE FILE, WHEN FRITING VERY LARGE
FILES WHICH "CONTAIN IFANY END OF FILF CAFRDS AND
INSERTION | INES, THIS CAN BE A USEFUL  LTILITY TUO
POSSFSS, IT CAN ALSC FE USED LIKE THE <AvVE COMMAND
TC CAT ONLY A RANGE RETWEEN THO CGIVEN | INES.

DELARG(0) TBEN NKFLAC = Foi RETURN 53
M2 THEN Mi=1; M2z INES;

’ ’

SPECTAL(K))
DEC, (M1~PREV), #L1i!FS2,DEC, K, GFT(K)}
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ENCIPHER MAPS EACH CHARACTER IN A STRING INTO A
N1QUE  CHARACTER WHICH IS DETERMINED BY THE
MAPPING COMTAINED IN THE GLOBAL VARIABI'E NAMED 4AS
ARG1, BUT IF THE CHARACTER IS NOT IN THE pOMAIN Of
ARG1,IT IS MAPPED INTC ITSELF,

DEF INE ENCIPHER}

CODEMAP .8 GLOBVARS(VAL(ARGL)Y)}

PUSH(CHBLANK)3CHBLANK = OM,1

(vLZONELl <=K<=[ Z20NE?) o

CODEMAP(CURRENT(K)) ORM, CURRENT(K)i;
DOCVRLAY(CURRENT) 1 POP(CHRLAKNK) ]
RETURN} END ENCIPHED:

nNOSKIP  WILL EITHER  SKIP AN INTEGRAL NUMBER  aF
FOAMAND LIMES OM THE INPUT FILF OR 1T wliLL SkIP TO
A COMMAND LABELLED BY A CHARACTER STRING

DEFINE DOSKIP(PAIR)

IF TYPE(PAIR) EQ, #STRING# THEN SKIPPING = T, JSKIPPERaVAL (PAIR)
ELSE SKIPPY(IF TYPEtPAIRIEQ, #INT# TKEN VALcFAIR>ELSE 1)3 END IF3
RETURNIEND DGSKIP3

EDIT PREPARES A FILE FOR EDITING PBY PREPARING A
HASH TABLL FOR THE LIKES OF TEXT, DETERMINING THE
QYSTEM, AND SETTULA THF IRITIALIZATION PARAMETERS,
DEFINEF EDIT(FILENAME)Y;
WANTTOSAVE: EVICT(#7Z7Z7VF&Y;OPENF(#Z2277VEZ) S INTITIALS
IF NGT, VALID, FILENAME THEN FILEVAME = gwwwswakyz] RETYRN 7,53
REWINDF(FILENAME);
PUT(READSETL(FILENAME) IS, M) ISYSTNAME=UHN(SUESS (X, SYSAUESSY) s
PRINT, #ENITINGZ.F1i' ENAME!
(WRILE NOT, EOFYET NOING (P = LP + 1) PUT!(REANSETL(FILENAMEY)
LINECNES
EDITING & T.,3 NCHANARES = 0; LP=0;
RETURN T,3 END EDIT:

DEFINE ERRORS(K)i PRINT, FRR(K)I RETURMI END FRRORSS

ERR = <«
FILLEGAL ARGUMENT TYPEZ, /v 1 %/
ZWRONG ORDERZ, Jn 2 %/
ARG TO DELARG NOT 7ERQ 0OR ONFZ, /e 3 %/
EPATTERN SPECIFTER TOO LOMGH, I 4 %/
#UNDEFINED GLNBAL VARIABLEZ, /w5 %/

—
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EREREAT STRING TOO LONG#, , /v 6 %/
#ILLEGAL CHARACTER IN CHANGE STRING COLON BRACKETS#, /% 7 */
#GLOBAL VARIABLE TCO LONGZ, /v B w/
EDI!Y FILE OVERFLOWZ, /e 9 */
ENOT FOUND%, /% 10%/
¥TAB IN REPEAT 1| OCATE#, /% 11%/
FEDIT FILE EMPTY#>; /e 12%/

DEFINEF GETTABSI . '

Ke2s XaNLs3 (WHILF TYPECARG(K)Y) EQ,#INT# DOING K=K+1;)ARG(K”!N. X3
IF TYPECARG(K)) EOQ, (ZSTRING#) THEN CHTAB =RG(Ks1)33

RETURN X; END GETTAnS;

RUESS ATTEMPTS To 4aATCH ONE OF ITS SYSTEw PATTERWS
AGAINST LIwE 1 QF THE FILE.

DEF INEF GUESS(Z,GUESSES); )
RETURN IF Z21<=K<¢=4GUESSFSeMATCH(Z .GUESSES(K))ITHEN K ELSE 03
" END GUESS!

DEFINE IFEMPTY; ,
IF LINES EQ, 0 THEN FRRNRS(12); OKFLAG = F31i
RETURN} END IFEMPTY)

/* INTRO EDIT IS CAILFD THE FIRST TIVE FRIT 1S USED «/ 4
DEFINE INTROEDIT:PRINT, #EDIT VERSINL NFGRL07IZ;KETURNENN INTROEDITS

DEFINEF L INEONE}
RETURN FILENAME ¢ #32 + DFEC, LP + #,# + DEC., LINES + #£,% «

NEC., NCHANRES . XL E+
IF NOT, FCA0TNTG THFEY #NIFCHEG,# FLSE HULC, +
IF NOT. U 4FRDY THE D 24050 Kk, # BELST g, +

IF CCING THEN #0C,# FELSE NLLC. +
IF DYNAIMING THEN #DYHAMING,# FLSE NULC, #
IF PAGING THEN #PAGEN, # ELS[ NuLC, +
[F NOT, ORAMPTN THE!l #NOPROMPT,# ELSE NULC, +
IF NOT. SAFE THEN 2zUNSAFF,# FELSE NULC. +
I[F UPDINGA THEAN £PNTUGE  FLESE "ULC. +
SYSNAME;
ENC LINEQNE}

TN ANY  IMTERACTIVE EHVIROMMENT, THERE WILL RE A
MAX[HUM NUMBER OF CHARACTERS THE SOFTWARF IN  THE
SULTTPLEX UNIT CAN TRANSMIT AT A TIME, 1T IS

‘
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ASSUMED THAT THE SETL PRINT ROUTINE
AUTOMATICA!LY RREAKS yP LLONG | INES INTO
TRANSMITTAHLE SEGHFENTS AND GENERATES THE NECFSSARY

MULTIPLE SUB=WRITES,

DEFINE PRLINE; /% PRINT OQUT CURRENT LINE w/
GET(LP)}
PRINT, (IF NUMEERN THEW DEC, LP + #> # FLSE RULC.)
* CURRENT(PZINEYIPZONE2+1=PZ0ONE1);
RETURN} END PRLINES
!
/« DECINC IF LINE IMTFRVAL IS TOO BIG T0 N0 w/
DEF INEF SAFE(J,K);
IF NCT, ITSSAFE 0Rr. ((&+1-J) IS, 72) i, HOWSAFE THFL RETURN T.55
RETURN ASK, (DEC.7+(% LINES SaFF2#)); F+D SAFF;

DEFINE SAVEIT(FILE):
OPENF(FILE)} PRINT, ZSAVIHNG#,FILE,LINFS,KCHANGES,DANGERS]
PUSH(ITSSAFE); ITSSAFE a F,
REN!ND(FNT(SAVEFILE)IS 2)1
IF M1 EQ, M2 THEN M1 = 1; M2 = LINES; END IF M1}
(v M1 <=LP<= M2) Xx=GET(LP)3
IF X EQ, EOR THEN WRITSETL(Z,FR)}
ELSE IF x(1) £Q. INSLINE THEN
REWINDF(X(21¢X) IS. X); J = NuLC.t
/* MERELY CAPY THF FILE TO FE INSERTED =/
PRINT, (AINSERTINGAY+Y;
(WHILE g NE. EK AND. J Ni, OF,)
J = REAPF(X)3 WRITSETL(X,J )5 END 4HILE;
ELSE WRITSETL(Z.X);
END IF X3
END w13
PCP(ITSSAFE)JRENINNF(ZY;LP = 1InNCHALGES =s03FILENHAME=FTLE
RETURN} END SAVYFIT;

DEFINE SKIPPY([NT)Y;

RECLINE & OM,3 J = W MACSTaKel=INT!

IF J 6Ty 0 THEN MACSTAK=MACSTAK(LIJ)Y;RETURNS
MACSTAK=NULT, ;

(v1<z J<INT) READ.7: §
IF 2 EQ, ER THEN INPUTNAME = GET(IAPUTSTAKYIOKFLAS=F (1RFTJRNG S

END wi
RETURNSEND SKIPPY:

DEFINEF TABIN(CARD):
IF (4TABS) EQ, 0 THEN RETURN CARD}

‘
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COL=1JCARD=(7 #)+CARD+(2% %))

(WHILE COL' LE, +CARD DOING COL=COL+1})
IF CARD(COL) EQ, CHTAB THEN CARD=CARD(13COL=-1) +
CINEXTTAB(CNL)Y+4=COlL)w(# %)) + CARD(COL+11+CARD); END IF;
END WHILE:

RETURN TRUNC, CARD(2:LZONE2 MIN, +CARD)JEND TABIN?

/* DECIDE IF THERFE IS ENOUGH TIME LEFT TC DO COMMANDS «/
DEFINEF TIMELEFT: RFTURY T,1 FND TIMELEFTS

DEFINE WANTTOSAVES
IF NCHANGES EQ, 0 THEMN RETUR!S;
[F ASK,#ZWNANT T) SAVEZ THEN
NAME = NULC.:
(WHILE NOT, vaLTD, WAME) PRINT, #FILEMAME>#; READ. NavEy;
SAVEIT(NAME); _ .
ELSE PRINT. CURRFILE, #80 LONGER BEINLG ELITED®: END IF ASi,3
RETURN) END WANTTNSAVE;
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EDIT ADJUNCTS =/

ASIDENT == A& PUSTPROCHSSOR TC ENRIT
THIS SFECTINN ASSUMES A KNOULENGE OF THF
nDC 1PDATE 2.0 PRCGRANM,
ASIDENT [HPUTS A 90 CCLUMN UPDATE COMPTLF FILE ANV
THE  SAVE FILE  AFTER THE  COMPILE  FILE®  WAd
ENITED,. ASIDENT COMFARES THE JDEMTIFTENRS  IN THE
HPNDATE INDLSEN FIELD oD OUTPUTS A SERIES 0F '"PDATE
NIRENTIVES WHICH L ILL  CHA'IGE THE PROARAM [LTBRARY
30 THAT IT WILL NO- GELERATE THE EDTITED RATHER
THAN THE NRIGINAL COMPILE FILE, THESE APE WRITTEN
AN THE FILE TDENT,ASIDENT 13 A SYSTEM CMMAND, THUS
1T I8 USED IN THIS FORMAT:

ASIDENT(OLD,NEW)

%SIDFNT REWINDS OLD ANL NEW BOTH BFFORE AND
AFTER, ASIDENT OPENS A FILE CALLED IDFNT WHICH IS
ALSC REWOLND AFTERWARDS,

CARD = <CHARS, 10y, SE0>

CHARS = THE CARM TEXT OF LENGTH LCARD

[0 = THE UPRATE IDENT OF LENCTHW LID

SEQ = THE UPDaTF SENUENCE }UMPER LLE7

AN EXAMPLF

Fleel

CEMNZE, 2AZ, 201>
<EX$Z,2B2,02%>
<gzY#,%B%,203z>
<FCS? 2Dz, 221 %>
CELL7,2D2,220%>

AFTER

Fllbe

CEMNZ, 2AZ,#01#>
<Ee=Y#,20#,2032>
<FJJF,E #, 7 >
<EALZ,Z #,7 #>
CELLZ, 2%, 700%>

EXECUTING ASTDENT(FILEL,FILE?)

WITH <LLCARD,LSEA.LII» = «¢2,2,1>
THE FILE [DENT WOULD CONTAING

*NOARBR
*[NSERT B,3
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JJ

AB

*DELETE D,.21,D.22
«ABBREV

DEFINE ASIDENT(OLD,MEN)S
CONTROL = (£w#)3

NOAB = CONTRAL + (#NOADBR#);
AB = CONTRNAL + (¥ABBR#);
DEL = CONTRAL + (#DELFTE2);
INS = CONTRAL + (#AINSFRT#);
BEF = CONTRAL + (#REFNREZ);
LSEQ = 21}

LCARD = 23

LIp = 13

CONTROL = (#%#);

PER = (E 2

COMMA = (#a.#)1

BLNK = (# %)}

FILEL=MAKFILE(NEW,90)3FTLE2RMAKFILE(CLD,S0)
REWIND(FILEL1)s REWIND(FILE2);

OUTFILE & MAKFILE(ZTDENT#,72)3 /% FOR WRITE STATEMENTS #/
PRINT, NQOAB} o

EOFYET = F,3 A sNULT.,? R = NUILT.: J = 13

(WHTLE NOT. EOFYET) J=Jdei} _
(WHILE NOT, EOFYET AlLP, (TL, AY B0, TL., B)
PREVA=ZA;FREVB=R;
A=SCAN(RFADSETL(FILEL))Y 3B=SCAN(READSETI(FILEZ)Y);
END WHTLE "0T.3

[F BR(2) E0, (LID*BLNK) THEN
PRINT, 1F PRFV 1, nULE,
THES RieF « PREVA(Z) + FER + PREVALE)
EI'SE INS + PREVR(2) + PER + PREVA(S);
(WHILE MOT, FOFYET AND, B(2) EQ, (LID#BLNK))
B=READSETL(FILE2)IPRINT. B}
IF R FOQ. EF THEN ECFYET = T3
ExvD WHILE HOT,., EOFYETH
ELSE /s« TL. A NF, TL. R OR FLSF ASSUAPTIONS VIOLATFD w/
XX = DEL + A(2) + PEFK + A()Y+COM1AS
{(WHILE NOT, FOFYET AMD,., (TL. A)Y ME, TL« # )
X AtZ) » PER * A(3)}
A REANSETI(FILEL)YS
IF A EG. F[' THEN FCFYET = T,33
END WHILE WOT,3
PRINT, (XX+X);
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X = NUI'T.3 XX ® MULT.S
END IF}
END WHILE NOT, FOFYFT3

IF A EQ, ER THEW
PRINT, INS + At2) + PER # A(3)3 PRINT, B!
(WHILE B NE, ER) ,
PRINT, READSETL(FILF2) IS, B;
END WWILE B NE,
ELSE X = DEL + A(2) + PER + A(3) + CCMMA;
(WHILE B NF. ER) )
PREV = A} A = RFADSETL(FILEL)}
END WwILE BI
END IF;

PRINT, (X+PREV(%2)+PRER+PREY(3))}

PRINT. AB;

<NOAB,AB,DEL, ING,BEF> = NULT.J
<A,B‘XQXX|PREV> = NULT,3
RENIND(FILEi)IRENIND(FILE?)IRENIRD(OUTFILF)i
RETURN; END ASINENT}

COMPUTES DO
DEFINEF SCAN(CARD); RETURN _
<CARD(11LCARD),CARD(LCARD«1T{.1D),CARD(LID+1$LSEQ)>; END ScAN;

COMPUTEIDOS
PRINT ,NOAB, AB,DEL, INS,BFF}

CovPUTES DNO3
ASIDENT(5,8);
COMPUTES FINISH1
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A SHORT GUIDE TO <ENIT> AS IMPLEMENTED ON THE 6600 COMPUTER
FOR THE SCOPE 3,2, 3.3, AND 3,4 OPERATING SYTEMS

<ECIT> IS A UTILITY FOR CREATING AND MCDIFYING FILES CONSISTING OF
LINES OF TEXT3 En, PROGRAMS, DATA, LCOCUMENTATION, TO START <EDIT>
ON THE 6600, LOG IN Ok A TIME SHARING REMUTE TERMINAL (INTERCOM) AND
TYPE IN THE FOLLOWING:

EDIT,
THE RESPQONSE WILL BF: (GIVING EDIT VERSICK AND O0,S, VERSINN)

FEDIT(VER 27727y SCOPE 3.X
whawnh*,(,0,0,ABR0LUTF
Fa>

ThF FIRST LINE IS EXPLAIMNED BELOW (SFE STATUS).#E=>2IS A PROMPT ThaT
<EDIT> GIVES WHENEVER IT IS READY FOR A& COMMAND,COMMAND FCRMAT IS

COMMAND, ARG1,ARG?, .+ . ARGK

NOTE PARTICULARLY THAT THERE IS No PERIOD AT THE END OF AN
<ED]T»COMMAND, A CAMMAND TERMINATED BY A PERIOD IS ASSUMED 7O RE FOR
SCOPE OR INTERCOM AND IS PASSED ON TO THE SYSTEM FOR EXECUTION,(EDIT
1S A #TRANSPARENT#UTILITY;SCOPE AND INTERCOM COMMANDS  CAN RE
EXECUYTED DIRECTLY THROUGH EDIT. THIS IICLUEES EXECUTION CF PROGRAMS
PREPARED BY THE 1ISFR,)MORE THAN CME COMMAYD MAY PE ENTERED ON CNE
LINE BY SEPARATING THE COMMANDS WITH SEMICOLONS;EG.,

SAVE MYFILE;rTu<f:erlLE;L=MYLIST);BATCH.NYLIST.PPINT.Fnr.

<EDJT>ASSIGNS  LINE NUMBERS TO  THE LINES OF THE FILE BEING
ECITEDILINE 1 1S TWE FIRST LINE, LINE 2 THE SECONDJETC,THESE NUMBERDS
ARE NOT PART OF T4E LINE AND CHANGE AS INSERTIONS AND DFLETIONS ASE
MADE, THERE IS & [ INE POITER (ZLP#RELOW)WHICH DETERMINES WHERE
INSERTIONS GO 4ND hAJ RE USED TO LOCATE LINES,LINES MAY nF SORMIFIRD
EJTHER BY COMTENT  Gr ®Y PUSITIUL A~D  EITRER  RELATIVE Ton THE L1tk
POINTER OR ABSOLNTELY, LINE SPECIFICATION IS EXPLAINEN UNDER TkE
LCCATE COMMAND}THE DFSCRIPTION THFRE APPLIES TO ANY CnNMMAND WkHICH
TAKES LINE SPECIFIFRS 4AS ARGUMEMTS,

A FILE IS OBTAINFD FOR ENITIMNG WITH THF COMMARD #EDIT, FILF,2WHILE A
FILE IS BEING EDITED, CHANGES ARE NCT “ADE C# THE FILE ITSELF RUT Nk
A SCRATCH CcOPY MANE BY EDIT, THE USER SAVES DESIRED EDITEN VERSIONS
WITH THE COMMAND #SAVE#, SHOULD THE USER FalL TD SAVE TWg LATEST
VERSION OF A FILF BEFORE STARTING T0 EDIT A NEW FILF OorR ENDING
<ED]T2,<EDITOWILL ASK 2UANT TC SAVER#IF THE USER TYFES
YES#, <EDIT>WILI. ASK FOR THE FILE MNAME  FOR THE Save, AFTER
SAVING,<EDIT>WILL PROCESS THE COMMAND WHICH PROMPTED THE QUESTION,
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IN ‘THE DESCRIPTIONS BELOW #KsINDICATES A POSITIVE INTEGER,2LS#A LJNE
SPECIFIER (EXPLAINED UNDER LOCATE},#LP#THE LINE POINTER,AND #LFNZTHE
NAME OF A LOCAi' FILE,(IF NO [CCAL FILE OF THE NavE GIVEN
EXISTS,SEDIT>WILL RREATE ONE,)COMMANDS MAY PE ABBREVIATER UP TG (AND
IN SOME CASES BEYONDYAMBIGUITY BY DELETING ALL LETTERS AFTFR THE Nel
Th SUCH THAT THE F'RST N DO NOT MATCH ANY OTHER EDIT POMVAND! THE
SHORTEST ABBREVIATIONS ARE GIVEN IN THE FIRST COLUMHM,



L,
ED
SA

EDITING COMMANDS

EDIT, LFN
SAVE, LFN

SET UP FILE LFN FOR EDITING., LP SET 70 0

REWRITE LFN WITH CURRENT VERSION OF FILF REING ,
ENITED, IF LFN IS gMITTED, THE LFN MENTIONED IN THE
MAST RECENMT #SAVExz OR #EDIT# IS USED,

SAVE, LFN,LS1.LS2 AS ABOVE, EXCEPT THAT ONLY THE | INES

TOP
BOTTOM

NEXT, K
NEXT' "K

 LOCATE, LS

BETWEEN THMOSE SPECIFIED BY LS1 AND LS2 (INCLUSIVE)
ARE WRITTEN TOO LFL,

SET LP TO 03 INSERTINNS HFFE GUG BEFQRE LINE 1
SET Le TO LasT LIMFE CF FILE
SET LP TO LP+K, IF ¥ 1S OMITTED, 1 IS uSED.

SET LP TO LP-K (KOTE THAT THE COMMA 1S OPTIONAL
BETWERN ANY COMMANT AND ARGUMENT WHEN THF ARGUMENT

BEGINS WITH + OR =.)

SET LP TO THE LINE SPECIFIED BY LS AND PRINT THE
LTNE, LS MaY BFE EITHER RELATIVE T0 LP nR ABSOLUTE,

e ABSOLUTE LINE SPFCIFIERS =~

T
B
LK

LINE 0
LAST LINE OF FILE (RCTCHM) ,
LINE K (TH[ LETTER L FCLLONED PY A DECIMAL INTEGE®)

= RELATIVE LINE SPECIFIERS -

K

K
¥

DSTRINGD

=DSTRINGD

LP+Ke1; K=TH LINE DOWR FROM LF CCUNTINA THF
CIRRENT LI1iF,

LP+K

L ™

THE FIRST LINE FROI' THF CURFENT LINE DOWAWARD VWHICH
CANTAINS THE STRING GIVEN, #D# MUST EE A LFLIMITER
AMD THE BRACKETING DELIMITERS MUST BE InENVTICAL,
TUE DELIMITFRS ARF / =z = < | > )Y # 2 % = 4 <

TUE UP ARROW AND THE EXCLAMATION POINT,

TWE FIRST LINF FPOU THE CURKENT LINE UPWARD WHICH
CANTAINS THE STRING GIVEN,

TWE FIRST SPECIAL LINF FROM THE CURRENT LINE
DAWNWARD, (SEE (2) AND (3) UNDER #INSFERTZ FOR
DEFINITION NOF SPECIAL LINES.)
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TWE FIRST SPECIAL LINE FROM THE CURRENT LINE
UPWARD,

THE ARGUMENT LS MaAY ALSO BE FORMEL RY SIMPLE
CAMBINATIONS OF THE AROVE,
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» EXAMPLES -

L/VARL/ FIND THE FIRST OCCURANCE OF VAR1 BELOW Lp,
NATE THAT TME COMMA 1S OPTIONAL BETWEEN ANY COMMAND
AND ARGUME!NT IF THE ARGUMENT BEGINS WITH A
DEL IMETER,

Le L2204/VARL/ FIND THE FIRST OCCURANCE OF VAR1 FROM LINE 220 DOMWN

L

BegX/Y# riND THE LAST OCCURANCE OF X/Y IN THE FILE,

NATE THAT ~/ COULT NAT BE USED AS A DEI IMITER HERE

L/ZTION Z/+/DATA/ TWIS MIGHT LOCATE THE FIRST DATA STATEMENT IN

FUNCTION ZETA, IF LP IS APFFOPRIATELY PNSITIONED,
ANCHOR, LS

SAME AS LOGATE, EXCEPT THAT IF A DELIMITED STRING APPEARS IN
THE ARGUMENT THE MATCH MUST OCCUR STARTING IN cOLUMN 1 OF
THE LINE (RUT SEE ¢LZONE?#)

CHANGE, DSTRINA1D,ESTRINAG2E

CHANGE STRINGL TO STRING2, IF STRINGL DDES HOT nCCUR IN THE
CURRENT LINE THE FILE WILL BE SEARCHED DOWNWARD FOR  THE

DELETE
REHAVES AS PRIMT, EXCEPT T{AT THE LINES ARE DELFTED INSTEAD
OF PRINTEN, LP IS SET TC LINE FOLLOCWING  LAST LINk
NELETED, NATFE THAT ZRELETE L4%xD0ES MOT DFLETE  LINF 45317
DELETES FRNAM LP THRGUGH LINF 4%,

INSERT, ARG1,...,ARRK
[NSFRET ARGL!ENTS 1 THEGUGH w af TER
TWE CURRENT LINE (LP)Y, AN aRGUMENT MAY BF:

(1) A DELIMITED STRING,WwHICH IE INSERTEDR AS A LINF,

¢2YA LOCAL FILE NaAME (SAY #LFNX),WHICH 18 IMSERTFLD
AS  TRE  SPECIAL  LINE #»>>>LFNZ, WHEN THE NEXT
£SAVF#IS  MADE, Th1S LINE IS PEPLACED wiTH ALL THE
UINES [N THE FIKST RFCORD OF THE FILE LFN AT THE
TI4E OF THE SAVE,

t3)AN INTCGER, K, WHICH IS INSERTED AS THE SPECIaL
IINE #>>>>>K#, WHEN THE NEXT #SAVE#IS MADE, THIS
i INE 1S REPLACED KY AN END OF RECORND OF LEVEL

A}



INSERT

K., (LEVEL 1518 AN END OF FILE.)

EVNTER INSERT MODE AFTER THE CURRENT LINF, IN THIS

MONE  THE PROMPT 18 ZK>#WHERE K I8 THE LINE
NUMBFR,EACH LINE TYPFD IN 18 ENTFRED AS A NEw LINE
TN THE FILE, NOTE TWAT CCMMANDS ENTERED [N THIS
MODE WILL MOT BF SEEN AS COMMANDS BUT oNLY AS NEW
'INES  TO BE INSERTED, TO ESCAPE FROM THIS
MONE, ENTER A  LIRKF CONTAINING AONLY THWE FSCAPE
NHARACTER, #v#, THE FESCAPF  CHARACTER cCav  RE
rHANGED, (SEE ZESCAPE#.) |

NeBe BATH THE FORM WITH ARGUHENTS AND THE FQrM WITHOUT
LFAVE LP SET TO THE L2ST LUIE THSERTED,
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PRINT PRINT THE CURRENT [INE,
PRINT, LS  PRINT FROM L.P THROLGH LINE SPECIFIED RY LS, INCL,
PRINT, LS1,1.82  PRINT FROM LINE SPECIFIED 8Y LS1 TWRNUGH
LINE SPECIFIED BY LS2, INCL. IF LS2 IS A RELATIVE
SPECIFIER, T IS RELATIVE TC LS1,

N,R, IM ALL CASES LP IS SEY TO LAST LINE PRINTED.

REPLACE ] o T

fDENTICAL TO #DELETE#, EXCEPT THAT AFTFR THE LINES
ARE DELETED THE USER 1S PLACED IN INSFRT MODE IN
THE #HOLEZMADE QY THE #DELFTE¥,

SPLIT, DSTRINGN
QPLITS STARTING AT THE COLUMN 1Y LkIck  STRIHG
REGINS, 110 BOTH (CASESs LF POINTS T0C  THE  SECORD
U'INE,NOT THE FIRST,

MOVEs LS1,L52,(S3 '
TAKE THE LINES FROM LS1 THROUGH LS2, anD INSERT
THEM AFTER THE LINE SPECIFIED BY LSJ, IF LS3 IS
ABSENT, IT IS ASSUMED To BE LP, IF RELATIVE,LS2 IS
RELATIVE T0 LUS1,LS3 T0 LP,

DUPLICATE, LS1,L$2,LS3 |
I'TKE #MOVE#, EXCEPT TRAT THE LINES BETWEFN LS1 AND
i'S? ARE NCT DELETED FROM THEIR ORIGINAIL PLACES,



1,

EDLY

SYSTE

ALGOL
BAL
BALM
COoROL
COMPA
Dap
JOVIA
MIxX
QuUIDD
PL1
SETLE
SIMUL
SNQOBO
SYMPL
T

T2

- G0«

ING MODE CONTROL

AN EDIT SESS!ON BEGINS IN CERTAIN DEFAULT MODFS. COMMANDS
PRESENTEN IN THIS SECTION MODIFY THESE HODES. UNLIKE THE
EDITING CAMMANDS, WHICH WHER FXECUTED PERFORM SOME ACTION
WITH RESPECT TO THE FILE BEING EDITED, THE MONE COMMANDS
MODIFY THE ENVIRONHENT IN WHICH EDITING TAKES PLACE, FOR
EXAMPLE, THE PROGRAMHER MAY CHANGE THE FIELD WITHIN wHICH THE
ZLOCATEZCOMMAND ACTS, FURTHER, THESE CHANGES OF MOnE PFRSIST
ACROSS THE EDITING OF NEw FILES,

ALL EDITING TAKES FPLACE WITHIN SOME #EDITING SYSTEM#, THERE
ARE TWO KINDS OF SYSTEMSITAEULAR AND INTERPRETIVE,In TABULAR
SYSTEMS, LINFS IWSFRTED ARE ENTFRED AS THEY ARE TYPED UNLESS
THE TAR CHARACTFR 1§ IN THF  LINE;IN IWTEPPRETIVE SYSTEMS
LINES ARF FORMATEDR ACCOURDILG  TO TEEIR CONTENT, AT PRESENT
ZFORTRANZ, 2SIMSCRIPTZAND #ALESOLUTEZARE THE 04LY THTERPRETIVE
SYSTEMS IMPLEMENTEN,

WHENEVER ANY PARTICULAR TABULAR SYSTEM IS INVOKFD, THE LAST
SET VALUES OF THE TABS AND THE 'TAB CHARACTER FOR_THAT SYSTEM
ARE ESTABI'ISHED., SEVERAL SYSTEMS WITH DEFAULT TaAB SETTINGS
ARE PROVIDED., TWO SYSTEMS, CALLED #Ti#AND #T2#¢, ARF PROVIDED
WITHOUT PRESET TABS S0 THAT THF PROGRAMMER NEED NOT ALTER
THE DEFAULT SETTINGS OF THE PRESET SYSTEMS T0 ESTABLISH HIS
OWN TAB SETTINGS, THF PROGRAMMER IS OF COURSE FREF TO ALTFR
ANY TARULAR SYSTEM. THE COMPANDS #TABSZAND #SYSTRM#ZEXPLAINED
BELOW AREF THE MEANS TO THIS END, THE NAMES AND DFFAULT T4B
SETTINGS FOR THE TABULARK SYSTEMS ARE GIVENW [N TRE TAGLE
RELOW, -

M DEFAULI'T TAB SETTINGS NEFAULT TAb CHARACTER

7.,10,13,16,19
NONF
NONE
§412,16,20,04
§S  11,21.35 ,
6'0 1?1 10'3‘5040345)50055p60165
L 8,18,20.50,60
12,17.22,30
L 8,12,16,20,24
12,15,18,71,24,27,30
7311115:19:?3.27031!35‘
A 7,10,43,16,19
L NONE
80 1“090050.60
NONF
NONE

B S . T S S T T e A B

PN
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NESCRIPTIONS OF THE MODE COMMANDS ARF GIVEN
REGINNING ON THE NEXT PAGE,



Lz

PZ

20

TA

LZONE,

PZONE,

ZQONE,

TABS,

Ni,N2

Nl'Nz

N1,N2

SYSNAME,

- 92.

QETS THFE ZONE IN WHICH (LOCATE#AND XCHANGF#ACT 71O
RE  CNLUMHS N1 TEROUGH N2 INCLUSIVE, PEFAULT IS 1
THQOUGH 72, THE MINUKUM AND MAXIMUM SETTINGS ARE 1
AND 150, IN ANY CHANGE WHICH MOVES CHARACTERS PAST
FOLUMN N2, THOSE CHARACTERS ARE ELIDED FROM THE
FOLUMN N2, THOSE CHARACTERS ARE ELIDFD FROM THE
MOVED, SIMILARLY, IN ANY CHANGE WHICH PFESULTS IN
NECREASING THE NUMBER OF CHARACTERS, BIANK FILL IS
ADDED AT COLUMN lz. THE CHARACTERS BFYOND THAT
POSITION NOT BEING HMOVED, IF NO ARRUMENTS ARE
AIVEN, THE DEFAULT VALUES OF 1 THRpURK 72 ARE
REFSTABLISHED,

QETS THE FIELD TO BE FRINTED WHENEVER a L INE IS I
AYED (AS WITH #PRIRT#,ZLOCATEZOR #CHANGE#)TO 3E
rOLUMNG Me  THROLGH N2 INCLUSIVE, DFFAULT IS 1
THRUUGH 70, THE MINUMUM AND MAXIMUM SETTINGS ARE 1
AND 150,

SETS BOTH LZONE AND PZONE TO THE VALUFS GIVEN. IF
MO ARGUMEWTS ARE  GIVEM, DEFAULTS ARF  SFT  FOR
AOTH,TS 4 THROUGH 150,

Nll *a o'l r\K;“CD

INVOKES  SYSTEM  SYSHAME, SETS TagsS 1w COLUWnS
M1yyeas NK,AND CRANGES  THE  TAR CYARACTER  TU
f.(EDCDZTUNICATES A DELIMITED  CHARACTER,FOR
FXAMPLE,

TARS,T1,10scl s 30,/~/

ITNVOKES SYSTEM Y1, SETS TABS IN COLUMMS 10,20, AND
30, AND NESIGNATES =»AS THE TABR CHARACTFR, IN ANY
TNSERTFD LINE THE FRESENCE 0F  THF CHAPRACTER
#+#WILL LOSICALLY ADVANCE THE COLUMN TC  THE NEXT
ROLUMN IN WHICH 2  TAE IS SET, EG., [/AaB=2C/uWILL
PESULT IN & LINE WITH A IW COLUMN 1, R I coLUMh
RESULT IN A LINE WITH A 17 COLUMN 1, B 1M COLUMN,
ARGUMENTS, SYSNAME, N1, ., s NK,AND DCD MAY PE OMITTED
WITH  QUT PROVIDING COMMAS  TO INCTCATE THE
AMTSSTON,THAT 1S,THE FOLLOYWING ARE ALL VALID:

TARS:COIPASS

4



. 93~

TABS,10,20,30
TARS/#/

ANY ARGUMENT NOT MENTICGNEDR IN THE COMMAND WILL RE
(' EFT UNCHAMGED.THUS, FPR #TABS,10,20,20£TABS WILL
RE SET [N COLUMNS 10,20, AND 30,THE TAB CHARACTER
RE SET IN COLUMNS 10,20, AND 30,THE TaBR CHARACTER
RE SET IN COLUMNS 10,20, AND 30,THE TAB CHARACTER
FOMPASS WITHOUT CHAMGING ANY TABS O0R THF TaB
AHARACTER FOR THAT SYSTEM,

N,B, WHENEVER TAR SETTINGS ARE SPECIFIFD
(T.Fes N1a..,sNK), ALL PREVIOQUS TARS IN THAT SYSTEM
ARE CLEARED. IF NC T8£S SETTINGS ARE SPECIFIFD,
NANE ARF CLEARED,

SY SYSTEMa SYSNAMKOI\'llnnOlHKlDCrJ

THIS COMMAND IS SIMPLY A SYNONYM FOR 2TABSZ, THE
REASON FOR HAVING A SYNOKNYM IS TQ PROVIDE AN EASY
7O REMEMBER COMMAND FCR INVOKING A SYSTEM WITHOUT
70 REMEMBER COMMAND FOR INVOKING A SYSTEM WITHOUT
CHARACTERJEG.,#SYSTEM,FORTRANZ ,#SYSTEM,COMPASS#, A
THOUBH  THE  COMMANDS #SYSTEMXAND  #TABSZARE
AOMPLETELY SYNONYMOUS,IT IS CONVENIENT To DOCUMENT
NMON=TABULAR SYSTEMS HERE,

SYSTEM,FQRTRAN

TN THIS SYSTEM LINES HAY BEGIN VITH AN aLPHABETIC
NR NUMFERIC™  CHMARACTER, THE CHARACTFR  #+#(FOR
FONTINUATION  CAKDS)IOR  THE  CHARACTER #«7([0R
CONTINUATION  CARDS)ICR  THE CHARACTER #«#(FOK
1GNORED, IHTERPRETATICGH OF THE LILE FOr FORMATTING
TS AS FOLLOWS,

(1) LITES [FGINMING wWITH A ALPHARETIC:  TwE LINE
IS LEFT JUSTIFIED 11F CCLUMIY 7,

(2) LINES DEGINING WITH A KUMERIC: THE INITIAL
NUMERTIG STRING 1S RIGHY JUSTIFIED IN COLUMN 5,
A BLANK IS RLACED IM CCLUMN 6. AND THE FIRST
NONeNUMERIC 15 PLACED 14 COLUMH 7 (1T MUST BE
ALRHABETIC).,

(%) LINES LEGINNING WITH +! THE + 18 PLACED IN

COLUMN & WITH THE REST 0OF THE LINE FOILLOWING IT
AS TYPED,

(4) LINFS BRGINNING WITH it THE « 1€ PLACED IN
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COLUMN 4 AND THE REST OF THE LINE ENTERED AS
TYPED,

IF THE FIRST NON=BLANK IS ANY OTHER CHARACTER,
THE PROMPT:

BAD SYNTAX = RETYPE>

APPEARS AT THE TTY AND AN ACCEPTAEBLF LINE MUST BE
ENTERED,

EXAMPLE?Y J
INSERT/PRINT S00//E0GFQRMAT(IH 1Y/
I8 ENTEKED AS
Chl.: 123456789
PRINT 500
500 FORMAT(IH HIY
THE SAME RESULT OF COURSE WOULD BE DBTAINED BY

ENTERING THESE LINES IN INSERT MODF, MAKING NO
ATTEMPT TQ GET "THE CHARACTERS INTO THE PROPER

rOLUMNS,

SYSTEM SIMSCRIPT

TWIS IS IDEMTICAL TO SYSTEM FORTRA

SYSTEM AESOLUTE

THIS IS THF INITIAL DEFAULT SYSTEw, IN THIS SYSTFWM
THERE I8 N0 TAPF CHARACTER AND ALL  LIMES ARE
FNTERED EXACTLY AS TYPED,



DE

ES

EC
NOE

NU
NON
cc
NOC

Pa

PR

DEVICE, N

ESCAPE, DcD

ECHO
NOECHO

NUMBER
NONUMBER
cc

NCCC

PAGE, LFN

o 05«

INFORMS  ENIT OF THE CARRIAGE SIZE OF THE NEVICE
FROM WHICH THE PROGRAMMER IS OPERATING. DEFAULT IS
72,

SETS THE ESCAPE CHARACTER TO C,(#DCD#REPRESENTS A
NELIMITED CHARACTER), NEFAULT [S v, THIS CHARACTER
RELIMITED CHARACTER): DEFAULT IS v, THIS CHARACTER
NEFINITION,QVERLAY,AND MASTER MODES,

NEFAULT IS ECHO MONE, Ik WHICH CHANGF,!I GCATE, AND
INSERT WMITH ARGUMENTS CAUSE THE L INE
CHANGED, LGCATED,0R INSERTED TO BE DISPI AVED AT THE
TELETYPE THE COMMAND #NCECHOZSTOPS SUCH DISPLAY
AND IS USEFUL WHEN A GREAT MANY SUCH_LINES WOULD-
RE GENERATED, USUALLY BY A LARGE WUMBER OF CHANGFa
MADE BY ONE COMMAND,

FEFAULT IS NUMBER MORF, 1if WHICH THE | INE NUMBEPRS
ARE PRIMTED 10 THE LEFT of DISPLAYED
{"INES, NOHUMBER SUPPRESSES PRINTING OF THWESE LIMNE
NUMBERS, [F THE ARGUMENT #CCz[S GIVFEN WITH ThE
FOMMAND  ZNONUMBER#, THE FIRST CHARACTER OF EACH
FINE 18 DITERPRETEN AS CARQIAGE COUTROY,

AS A CONVENIENCE T«EF  COMMANDS ZCC#AND zNOCCzARE
PROVIDED SO  THAT A PROGRAMMER  OPERATING [N
MONUMBER MODE MAY SWITCH PACK  AMD FORTW RETWEEN
FARRITAGE CONTROL MODNE  AND NO  CARRIAGF CONTROL
MONE, THESF TWO CCMMANDS HAVE &0 FFFECT IN NUMBER
“ONE,

SEND ALL EDIT OUTPLT TC FILF LFH,
UNTIL A NOPAGE 1S GIVEN,

PROMPT, NQPROMPT DURING MACRO, IMSERT, 0P MASTER MODFS
GIVE THE PROMPY M>OP LP>WHEFE LF IS THE DECIMAL VALUE OF THE
LINE POINTFR IF YOU ARE PROMPTING, [F NOT, THEN ACCEPT LINES

‘
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WHENEVER THE USER TYPES THEM, GIVING NO INDICATION THAT THEY
HAVE BEEN ACCEPTED,



ST STATUS, ARG1,».,.s ARGK

THE  #STATUS#COMMAID  PRINTS INFORMATION CONCERNING THE
VARIOUS MONES WHICH HAVE BEEN SFET, IF THE ONLY ARGUMENMT TU
ASTATUS## 1S ZALLZ(1.E.+#STATUS,ALLEYTHE FOLLOWING TYPICALLY
IS DISPLAYFRD,

EDITDOC, 4388,5053,5,T1

Fc=v.Tc t,BL=5,TABS=8,20, 25

NEV=72,221=80,PZ=1~= 80;”2 11- 72 PSzn,sC=2%

L=/GRAT/

C=/GREAT/ |

= w

!J:
(THIS PARTICULAR EXAMPLE WAS OBTAIHED BY TYPING
#QTATUS,ALL7?  WHILF COLSTRUCTING THIS DrCUMENT,)

LINE 1 SHOWS THAT THE CURRENT FILE MAME I8 EDITDCC,
LINE POINTER IS AT LINE 4388, THERE ARE 5053 LINES
IV THE FILE, 5 CHANGES WERE MADE SINCE THE LAST
SAVE, AND THE SYSTEM 1S #Ti#, THIS IS THE ONLY LIN&
GTVEN IF STATUS IS GIVEN NC ARGUMENTS,

LINE 2 GIVES THE ESCAPE CHARACTER, THE RLANK
CHARACTER (SEE SECTICN VI), AND THE TAB SFTTINGS
FAR THE CUMRENT SYSTEM,

LINE 3 GIVES THE DEVICE SIZE, THE LOCATF 7CNE (27)
THE ORINT ZOWE, THF MASTER ZONE(SEE SECTICH vI), ThE
PARE SI7F (SFECTION VI),AND THE SAFETY COuNT,

LINES 4  AND 5 GINVE THE LOCATE STRING aAnND  ThE
CHANGE STRING, RESPICTIVELY.

LINF & GIVES THF MASTER LINE, (3EE SECTION VIL)

LTNE 7 GIVES THE USER DEFINED LEXICAL CI ASS.
(SFE SECTION B)

ue UPLATE
IF THE UPDATF FLAG IS SET, COLUMMS &1 TO S AFE Bl ANKED 00T
TO FACILITATE POSTPPNCESSING BY THE ASIDENT PQUTINF, THIS 1B
BECAUSE IT IS IMPRACTICAL TO DYNAMICALLY GENFRATE UPDATE
DIRECTIVES CORRESPONDING TO THF EDIT COMMANDS ENTERED,
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ITl, ITERATION CONTROL

THE USER MAY CAUSE A LINE OF COMMAMDE TO BE ITERATED RY APPENDING
AN [TERATION COUNT AS THE FINAL COMMAND ON THE LINE} E.G.

L/SUBROUTINE s312 COMMON/MYBELOCK/MYVARL, MYVAR22;5

THIS WILL CAUSF THE COMMCN STATENENT TO EE INSERTED AFTFR EACH nf
THE NEXT FIVE SUBROUTINE DECLARATIONS IN THE FILE BEING EDITED,
INFINITE ITERATION IS INDICATED BY AN ASTERSIK; VIZ., Tp PRINT THE
FIVE LINES SURROUNNING EVERY ASSIGNMENT TO VARTABLE MYVARX, ONE MaY
WRITE

T
P/MYVARZ =/-2.,5;»

NOTE THAT THE COMMAND #T# 4AS PLACED obF A SEPARATE LINE SINCE WE DO
NCT WANT TO GO TO THFE TOP AT EACH ITERATION,

THE LINE POINTER (LP) IS INCREMELTED AT EACH ITERATION, ITERATION
IS TERMINATED IF A LOCATE FAILS,THE LINE POINTER IS AT TWE OR BOTTOM
WREN THE ITERATION COMMAND 18 ENCOULTERED, QR THE ITERATICN COUNT IS
EXHAUSTED.

70 PREVENT INFINITE ITERATION AND UNDESIRABLE CONSEQUENCES CERTAIN
MEURISTICS ARE USED TO TLRMIMATF ITERATICHN IMMEDIATEI Y. MO LIME
CCMTAINING A SYSTEMS COMMAND WILL EXYFCUTE THAT SYSTEMS COMMANMU
TWICE, THUS THF LIME

LZABC/IREWIND FILE 3L Z0RL/32

WOULD LOCATE/ARC/, REWIND FILE, LOCATE/JUKL/, INCREMENT THF LF.
LCCATE/ABC/, AND THEN PROCEED TO THL NEXT LINE.
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IV, THE <EDIT> MACRO FACILITY

A SEQUENCE OF COMMANDS MAY BE DEFINED AS A MACRO, SCOPE, INTERCOM
AND <ED[T> COMMANDS MAY RE FREELY MIXED IN MACRO DEFINITIONS, UP TO
100 MACROS MAY RE DEFINED AT AMY GIVEM TIME, <FDIY> FEATURES wWHICH
ENHANCE THE POWER NF  MACROS INCLUDES LABELS ON COMMANDS
UNCONDITIONAL SKIP TN A LABEL; CONDITIONAL SKIP T0 a LAREL UPON
INPUT FROM THE PRNGRAMMER AT EXECUTION} INTERACTIVE SUBSTITUTION OF
ARGUMENTS TO EDIT COMMANDS DURING EXECUTION: READING NF COMMAND
INPUT FROM PREPAREN FILES; SUPENSICN OF THE STATE 0OF <EpRIT> AND THE
ECIT FILE AND LATER RESUMPTION} COMMHENTING TO PRfVIDE INFCRMATION TO
THE PROGRAMMER DURING MACRO EXECUTION, MACROS MAY NCT CALL OTHFR
MACROS,

1, MACRO DEFINMITIONY THWE CONMAMD
MACRO,NAME ,PARAML, .. PARANK

BEGINS MACKC TEFINITION, THE NAME AMD FORMAL  PARAMETERS MUST nt
ALPHA NUMERIC AND MO MOR THAN 9 CEARACTERS EACH, THE RESPONSF TO
TRIS COMMAND WILL RE THF PROMPT #M>#, A LINE OF COMMANDS ENTERED
AFTER TKRIS PROMPT WILL BEGCOME PART OF THE MACRO DEFINITION AND WILL
BE ANSWERED BY ANOTHER _SUCH PROMPT, THE MACRQ DEFINITION IS
TERMINATED BY A LINME CONTAINING THE ESCAPE CHARACTER #V¢ ONLY, (BUT
SEE #ESCAPE#) THE FORMAL PARAMETERS WILL BE RECOGNIZED AS sUcH
WHEREVER THEY ARF NOT EMBEDDED IN ALPHA=NUMERIC STRINGS, 70 EMBED A
FCRMAL PARAMETER I& SUCH A STRING, USE THE MACRO CATENATIGN SYMBOL »
EXCLAMATION POINT, (70 INCLUDE THE ACTUAL CHARACTER EXCLAMATION
PCINT IN A MACRO DEFINITION, USE A DOURBLE EXCLAMATION POINT,)
EXAMPLE!

E5>MACRQ, DERI!G, N, VAR TARLE, FORI
Mal/® START NERUG//FRINT 99N, VARTARLE/
MyI/994¢N FORMAT(* AT t, VARIAPLE 18 w,FuRk)/

Myl/e STOP DEBUGY
H)V

UPCN  EXECUTION THE  ARGUUFRT SUHESTITLYED Tob o TLL wE CrTotanThw
WITH 99 TO YEILD THE STATEMENT NUMRER BUT WILL NOT PEPLArF THE noth
AFRINT®, THE APGUMENT SURSTITUTED FCR wILL BE SUBSTITUTER AT THE EnD
OF THE FORMAT STATEMENT WUT WILL NGT REFLACC THE FIRST FOUR LETTERS
OF 2ZFQRMAT#, L N

2. MACRN EXFCUTION: A NMACRO HMAY BE IXECUTED A4S THOUGH 1T WERE AN
<ECIT> COMMAND; VI7,.

NAME, ARGY s oW . s ARDK

~THE  ARGUMENTS MaY BF OF aNY LENGTH AND ANY FORM ACREPTED AS AN
<EDIT> ARGUMENT: 1, E., t1y DELIMITED STRANGS, (2) Al PKA=NUMERIU
STRINGS, (3) PLUS, MINUS, OR ASTERISK, (4) CATENATION OF (1),(2) Awh

4
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(3) IN WHICH DELTMITED STRINGS ARE NOT ABUTTED, DEI IMITERS ARE
PASSED WITH THEIR THEIR STRINPS EXCFPT THAT WHEN AN ENTIRE ARGUMENT
IS SURROUNDED WITH SINGLE QUOTES, THEY HILL BE STRIPPED UPON
SUBSTITUTION., THIS PERMITS SUBSTITUTION 0F ARGUMENTS WHICH
THEMSELVES CONTAIN COiMAS, RLANKS, OF OTHER SEPARATORS, FOR NULL

ARGUMENTS, THE NULI' STRING IS SUBSTITUTED, Co

3y INTERACTIVE COMMMAND ARGUMENTSY DYRAMIC ARGEMENT SURSTITUTINN
DURING MACRO EXECUTION IS ORTAINED BY PUTTING A PROHMPT DFLIMITED RY
COMMERGIAL AT SIGMS IN PLACE OF THE ARGUMENT To BE SUBSTITUTED

DURING EﬁECUTION.En..
CHANGE/THIS STRING/YWHAT DO YOU uANTew

WHEN THE SECONN  ARGUAFNT IS ENCOLMTERFD RURING FXECUTINN QF THIS
CCHMAND, ZWHAT DO YOU WANTz# 1S PRINTED AT THE TTY, THF PROGRAMMER
THEN ENTERS THE ARAUMENT  TO REPLACL THF  PROMPT, Il THIS EXAMPLE A
DELIMITED STRING «OULD BE THE ONLY LFGAL TYPE-IN, THFRE IS 40U
INTERACTIVE SUBSTITUTION OF ARGUMENMT TO SCGPE OR INTERCNNM COMMANDS.
ONLY ARGUMENTS T0O <EDIT> COHMANDS ARE EXAMINED FOR v DELTMITERS,

4, .COMMAND FLOW CONTROL: #MSTOP#,LARELS,#SKIP#,7ASK#
MSTOP = (ABBREV, 4S)
WHEN ENCOUNTERED, THIS COMMALID CAUSES MACRO EXECUTIOM TO STRP,

LABELS

LABELS ARE ALPHA=JUMERIU STRIYGS OF 9 QP FEWNER CHARACTERS SFPARATHD
FROM THE COMMAND THEY LAREL HY A COLONI VIZ..

THISLABELIBATCH,FILE,PUIICH,END,

A COMMAND MAY RE  ATVER AS  MAnY LABELS AS DESIRED, A Colnn
SEFPARATING EACH | AQEL FRUM  THE FOLLOWILG ORD,  LARELD orvearDs Dk
NCT BE AT THE BEGINNING OF LINES,

SKIP,ARG -~ (AHBREV, SK)

ARG MAY BE EITHFR AN UNSIGHED INTEGER CP A LABEL, IM THF FIRSY r£ASE
THE NUMBER OF COM~ANDS SPECIFIED I8 SKIPPER: [N THE SECNNN COMMANDS
ARE SKIPPED UNTIL A COMMAND WITH THF LAREL GIVEW IS ENCOAUNTERFD, 1
ARG IS OMMITTED, IT IS TAKEN AS 1,

ASK,DSTRINGD, ARG

THIS COMMAND PRINTS ((#STRING#)) AS A PROMPT TO THE PROARAMMER, THE
PROGRAMMER MaY REPLY #YES#¢ OR #NO#, #YES# CAUSES THE ASk COMMAND. TO

‘
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BEWAVE AS A NO=OP; #NO# CAUSES THE ASK COMMAND TO BEHAVF AS A SKIP,
WITH ARG AS ABOVE, EXAMPLE!

ASK/SHALL 1 EXECUTF THE KNEXT COMMAND2/,SECTION2

UPON  EXERUTION THE PROMPT #SHALL I EXECUTF THE NEXT
COMMAND2#WILL RE PRINTED AT THE TELETYPE, [F THF PROGRAMMER
REPLIES #YFS#, THE ASK COMMAND WILL ACT AS A NO.QP, PASSING
CONTROL Tn THE NEXT COMMAND3IF THE PROGRAMMER REPLIES
ANO#, COMMANDS WILL BE SKIPPED UNTIL THE LABEL #SECTINDN2#1S
ENCOUNTEREN, i

5, OTHER COMMANDS U?EFUL IN CONJUNCTICN WITH HACROS: ZREMNVEZ, 7SHOWZ
FREADNZ, £SUSPFNNZ, 2ZRESU[F#, #COIMEMNTH

ABEREY, COMMAND
REM REMOVE, NAME1,...,NAIFK

CAUSES THE DEFINITIONS OF FACRQOS NAMED TO BE REMOVED, IT IS
NOT NECESSARY TO REMOVE MACROS BEFORE REDFINING THEM,

SH SHOW, NAME1,...sNAMEK

SHOWS  THE DEFINITIONS OF THE MACROS HAMED., THE FORMAL
PARAMETERS ARE REPRESENTED AT THE TTY BY vaA,vB,«C,,., WHERE
vA REPRESENTS THE FIRST PARAMETER,vR THE SECOND aND SO ON,IF
NO ARGUMENTS ARE GIVEN, THE NAMES OF ALLL DEFINEn MACRNS ARE
LISTED,

REA READ, LFN

THIS cOoMMAmD CAUSES <EDIT>TG READ ITS COMMAND INpUT FROM THE
FILE LFN INSTEAD OF THE TELETYPE. CONTROL RRTURNS TC THE TTY
WHEN THE CNOMMAND #HALTREADZ(ABRREV,#ZHALZ)OR AN END OF RECORD
IS ENCOUNMTERFD,HENGT, IF MACRC DFFINITINONS ARE MaINTAINED 0N
A PERMLANFANT FLILE,UNME NEELD GhLLY ATTACH THE FILE AND  #RTADAIT
TO CAUSE TWE MACROS TC BE DEFINED,

TO INITIAI'LY CREATE A FILE OF MACROS, GIVE TKF COMMAND
ZEDIT, MACROSZAND THMEDIATELY ENTER INSERT MQDE, CREATE TKE
MACROS, ENRIMG FACH WITH TH[ FSCAPE CHARACTER S THE ONLY
CHARACTER AN THE LIMF-«0F COURSE, TC DO THIS WITWCUT LFAVIMG
INSERT Mope, YOU MUST ENTFR A DCURLF ESCAME CHARACTER.ENMTER A
SINGLE FSrAPE CHARACTER AFTEF THE FINAL MACRO THUS LFAVING
INSERT MaDr AND SAVE AND CATALOC YOUR SAVED FILE.

ANY  COMMANDS FOLLOVING A READ COMMAND ON THE SAME LINF wlLL
BE LOST., FIIRTHER, IF A MACRC INVOKES THE #READZCOMMAND, THAT
READ WILL ~NOT OCCUR UNTIL AFTER THE MACRO HaAS FINISHFD

+
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EXECUTION, TF THE READ FILE INVOKES MACROS,THE MACROS WILL BRE
EXECUTED WHEN INVOKED, NOTE THAT IF THE READ FILE CONTAINS
THE COMMAND £1£CINSERTIHITHCUT ARGUMENTS,SUCCESSTVE LINES OF
THE READ FILE WILL RE INSERTED UNTIL A LINE CONSISTING OF
THE ESCAPF CHARACTER IS EKCOUNTERED. THEREAFTER L INES WILL
AGAIN BE TAKEN AS COMMANDS,

Sy SUSPEMD, LFN

PRESERVES THE CURRENWT STATE CF <EDIT>AND THE FDIT FILE RY
r TAKING A PHECKPOINT DUMP OF MEMORY AND THE FDIT SCRATCH
: FILEs»ZZZ7ZVE,IN A SPEC!AL FORMAT ON LOCAL FILE LFN (WHICH IS
THERERGY OVERWRITTEN), [F LFE 1S ABSENT A DEFAUIT NAME IS
USED,

RES RESUME, LFN

RESTARTS EDITING FRNM THE STATE PREVIOUSLY SUSPENDFD 0N
LEN, [F LFY IS ABSENT THE DEFAULT FILE NAME USED pPY SUSPEND
IS USED,

co COMMENT, DSTRINGD

CAUSES THF STRING BETWEEN THE DELIMITERS TO BF PRINTED 4T
THE TTY AS A COMMENT. IN COMPLEX MACROS WHICH INTERACT WITH
THE PROGRAMMER SUCH COMMENTS MAY BE USED TO GUIDF OFR INFORM
THE PRNOGRAMMER DURIHA EXECUTION OF THE MACRO.
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Vo EDIT PATTERN MATCHING

SINCE EVERY PART OF EVERY LINE OF EACH EDIT FILE IS Sn COMPLETELY
HASH=CODED, THE  PATTERN MATCHING CAN EASILY TAKE MucH  MORE
CCMPLICATED STRUCTIRES, TENDING SOMEWHAT IN THE DIRECTION OF SNOBOL
PATTERNS, IT IS POSSIBLE TO MATCH SUCH PATTERNS AS A SPAN OF BLANKS,
EVERYTHING UP TO CnLUMN 36, A SPAN OF NON-NUMERIC CHARACTFRS, OR 3
ALPHABETIC CHARACTFRS, YOU MAY USE THESE IN ANCHOR, LGCATE, OR
CHANGE STATEMENTS,

THE PATTERN MNEMONIRS ARE ]

MATCHES ALPHARETICS

MATCHES DIGITS _
MATCHES SPECIAL CHARACTERS (THAT IS AUYTHING RESIDES ANOE)
MATCHES + = * /

MATCHES BLAMNKS .

MATCHES THE USER DEFINED LEXICAL CL£SS )
MATCHES EVERYTHING UP TN A COLUMN (UPWARD ARROW ON TTv)

> C T CWBVNZE >

THE ‘RELATIONS ARE

3 MEANING A LENGTH EXACTLY EQUAL TO 3
<7 MEANING OF LENATH LESS THAN OR EOQUAL TO 7 (NOT JUST {ESS THAN)
>1 THE LENGTH IS AT LEAST 1

ALL OF THESE <SPECIAL PATTERNS MATCHING A LEXICAI CLASS 0F
CHARACTERS CAN BF MIXED IN WITHIN SIMPLE STRINGS <SEFAKATEL RY
CCLONS, THIS IS wHY YOU HUST ULSE A DCURLE COLON IN A CHANGE
STATEMENT WHERE v0OU MEAN TO CHALGE A COLCGN TO A SEmIcoLonr  FOR
INSTANCE, THE FoRM OF LEXICAL CLASS PATTERNS MATCHING 1S PRESENTED
THROUGH THE FCLLNWING EXAMPLES,

L/3(B)=161/

THIS WILL LOCATFE & <TRIMNG OF 16 BLANKS

C/83%1(B)=5:%//3%%/

THIS WILL CONDENSE NUT EXACTLY 5 BLANKS RETWEEN NOLLAF SleNks
OR ELSE IT WILL Fall,

CreL(AYy=28/7/:L399/

THIS LOCATES 2 ALPHABETIC CHARACTERS AND STORES THeM In CLOBAL
VARTABLE L IT CHANARES THEM TO THEMSELVES FoLLowED BY 99. THERE CaAN
BE UP TQ 10 GLN3AL VARIABLES IN USE AT CONE TIME,

CC/ZIXCAN)ZASY(O)S1I1Z (AN AL/ /70208 X/
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THIS MATCHES 4 ALPHANUMERICS AND STORES IN TEMPORARY VAIRIABLE X
THE VARIABLE X IS NOT USEABLE AFTER THE CHANGE STATEMENT,
IMMEDIATELY FOLLOWING 1S A SINGLE OFERATOR WHICH WILL BF STORED IN
Y, FINALLY MATCH 4 OR MORE AI.LPHANUMERICS AND STORE [N Z, CHANGE THIS
LOGCATED STRING T0 7, Y, X. FAR EXAMPLE THIS WOULD CHANGF ITOP+JBOT

INTO JBOT+ITOP,
LZSXe73IY(ANSO)>1:12(B)Y 1=
EVERYTHING UP TO RUT NOT INCLUDING CCL 7 IS MATCHED AND STORED IN X
Y MATCHES AT LEAST ANE NON-BLANK, 7 MATCHES AT LEAST 7ERQ BLANKS.
THAT 1S ALL BLANKS UP TO A AN EQUAL SIGH, IF DATA CARDS HAVE FIRST
NAME AND LAST NAME BFGIMBIMG IN
CCL 1 AND EMDING IN COL 20, AND YOL WART TO SHITCH THEM Sn THE LAST
NAME |8 FIRST,
ZONE 1,200C/ J(AI>1Es(HI>TI e K(AYPLIL(RI>LI//0KE 23/
TO DEFINE A LEXIFAL CLASS TO MATCH THE FORTRAN INTEGER LETTEPG AND
"THEN FIND AN INTEGFR ON THE RIGHT OF AN EQUAL SIGN.,
LEXCLASS/IJKLMN/xL/z:(Ba:z(U)eiaz(AN)<6z:(SOB)>1:/

NOTE THAT EACH PART OF THE PATTERN DEFIMED BY THE CLAS 1S ONTIONAL.
FVEN DOWN TO THF |EVEl OF L EAVING ALL PARTS OUT THAT IS Twh COLOMS
SEPARATED RY A PLANV SIGNIFIES A FATTERM THAT MATCHES ANYTHING AT
ALL, ¢SNOBOL ARB) 1T WILL ALNAYS TRY T MATCH THE MULL STRING PEFORE
ANYTHING LONGER.,

L/IFt $THEN/ WILI FIND A OHE-LINE TF...THEM STATEMENT TN 4LGOL,
C/PRINTI(R)LIX(N)SL (B, //WRITE(243%X1) /0w

WILL CHANGE FARTRAN? TYRE PRILT QTATFHERTS INTO FORTRAN-4 RPITE
STATEMENTS FOR ANST STANDAPD PUBLICATICK OF aLGURTTHNMS.

LZ#Y 1#/ WILL LOCATE A PAIR OF MATCKED QUOTES ON A LINE

</%1 LARCYE 1#/<¢ WILL FIND A ONE={ INE PL/I1=TYPE
CAMMENT COTAINING THE STRING #AECYH

L/z(vy t1>3/3%« WILL 1 OCATE ALL DESCEMLING FOR=-ALL LOOPS IN STTIB
SPLIT/ABC/3C/i 18 s (R)EIXCANSOY=LS// X/

THIS wILL SFLIT AFF ABC  AND ALIGL IT OGN COLUMN 1 IN THE MEXT LIME
THRE t¢11 HAS THE FFFECT OF ANCHORIMNG THE LOCATE ON COLUMN OME, TN

SEARCHING LOCATES WHERE THE LOCATED SURSTRING IS EXPECTEDR MANY LINFS
AWAY, 1T IS ALWAYS GUICKEP TO FINML A HARD PATTERN AR THE FIRST
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PATTERN IN THE LINF SINCE THE SCAN IS ALWAYS LEFT T0o RIGHT, IT IS
FASTER 1O ANCHOR _THE LOCATE PATTERN AND 'THEN CHANGE IN A SEPARATE
CCMMAND IF THE t+1: IS FOLLOWED BY A HARD PATTERN, THUS

A/XXX/3C 0 /YYY/ )
TS FASTER THAN
C/ItLIXXX//YYY) )
IF THE PATTERN HAS TO SEARCH BEYOND THE CURRENT CARD

» MORE GENERAL PURPOSE ALIGMN COULT BE NESIGNED AS A MAar ALN THIS
WILL ALIGN THE CURRENT LINE ON COLUMN cch BY REMOVING ALl PRFECFEDING
BLANKS AND REPLACIMG THEM WITH COL BLANKS, THE FOLLOWING MACRC DOES
SC FOR LINES A To =®m

MACRO ALN COL LINEA LINFH

ZONF 1 150;NOECHOIC/ 301t SCRY S IXCASHEC) =13 /7% /a1, LTHFE
LOCATE LINEA;C//2/ /% COL, LIHFL

ECHOJPRINT ZONE 1 80

YHE FOLLOWING EDIT LINE WILL TRUCATE ALL 7<LETTER VARIARLE NAMES TO
6 ALPHANUMERICS, i .
TCPIC/IX(AY=1TIYCAN) =511 (AN) oLt 8Z(SOB) =11/ XitY1i21/,%,RITOF =

TO CHANGE A SETL OPERATOR, SAY MIN, X, TO A SUBROUTINE, SaY MIN(X)
FCR ALL INSTANCES TN A GIVEN SETL SUBPROGRAM, SAY XBAR,

C/ MIN,$(B)seX1Y(SABY=1e// MINCIXE) Y/, %, /END XBAR}/

10 CHANGE THE CENTRAL HEMORY PARANMETEK 0N A JOB CARD FROM ANYTHINA,
SAY CM45C00, TO cMING0OD, '

LEXCLASS/va/3C/CM (M) 1 IX(U)YBL3/7/7CML0000C 8K/

LET  US aSeuite THAT YOU  HaVE SCUE CakDS Tu b ANDEL TO YLLK
EDIT FILE 'N DIFFERENT PLACES, YOU HAVE SET UP A DFECK NF SaY
SIX GROUPS 0F INSERPTION CARDS SEPARATED EBY ENLC-QF~RECORD
MARKS (EDPITOR SPFCIAL  LINFS)YON FILE A, THE FOLLOWING MACRO
WILL ALLOW YOU TO BREAK THE FILE APART INTO S1X IHSERTION
FILES AND INSERT THEM INTC THE CORRECT PLACE 1M THF MAIN
FILESSAY FILE MAIN,

MACRO BREAKUP FILF

UNSAFESFDIT FILFS

SAVE 277273 TopP S; DELETE TOP Si
SAVE 2772722 T Sy D T 8§

SAyF 2722223 1V S: D T 8

SAVE 277774 T St N T-§
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SAVE 77227% 1 s+ D T 8
-SAVE 2727276 T S+ D T S
L

MACRO PUTIN NUMRER AFTER

LOCATE AFTER: INSERT 72ZZ2Z7¢NUMBFFE

BREAKUP A3 FDIT MAIN

PUTIN 1 Z/CHAPTRR 2/~1%#

PUTIN 2 L342

PUTIN 3 2

PUTIN 4 B

PUTIN 5 L1 .
PUTIN 6 #END WHTLE NOT, BLUE#
SAVF NEWFILF

MACRO  SUNPAY IS A DEVASTATINGLY NECESSARY MACRn TG PREVENT
LOSS GF FILES UNDER ADVERSE TDISK COMDITIONS, [T HAS THE
EFFECT OF PERINDICALLY SUSPENDING THE EDIT FILE, CATALOGING
IT (THE SUSPENDED FILE)AS A PERMANENT FILE,THAT 1S,MAKING 1T
SYSTEM=FALL URE INDEPENDENT, AND PURGING AN OLD ONE AS YOU
GO,THIS WASTES CPU TIME,REAL ‘TIME,MASS STQORAGE, AND TAXES THE
ABILITY OF TWHE OPERATING SYSTEM TO HANDLE EXTREMELY HIGH
LOADS OF {NPUT/OUTPUT COMMANDS [N SORT PERIODS CF TIME,BUT
ON THE PARTICULAR SUNDAY T WAS INVENTED,IT WAS NFCFSSARY
FOR SURVIVAL OF ANY FILES, IN PARTICULAR. BECAUSF OF VOLTAGE
SPIKES 1IN THE POWER LIMNE, 0OR OTHER UNKNOWN FACTORS,THE
OPERATINE QYSTFM WAS FAILING EVERY FEW ENIT COMMaNNS,

IN OUR PARTICULAR OPERATILG SYSTEM, YOU Cah ONi Y KAVE FIVE
PERMANENT FILES OF A GIVEN FILF MAME,SO THIS HAGCRC TaKES Til
ARGUMENTS, THE NUMBER OF THE CYCLE OF THE FEArLIEST FILE
SUSPENDER AN THE FIFO  STACK (KD  THE KUMBER OF THF LATEST
PLUS ONF, IF YOU HAVE CURRENTLY NUMEERS 4,%,0,7, YOU WOULD
GIVE AS THE PARAMETER 4 AND d. AND THE MACRO WauUtT SuSpend
YOU,CRFATE CYCLF EIOHT FULP You,Al'D DFSTICY CYCLE Four SO Ynu
MAVE CNE EMPTY SPACL TO CATALOSN THE YT SUSFENSE, GHDEN Tat
SCOPE 3.4 SYSTFM, THF NUMBERS &RF SUPERFLUCUS,SINCE  YOU CAl
SPECIFY LC=1 T INDICATE YCU “AHT THE LOWFST EXy1STING CYCLE
TO BE PURGFD, AND SPECIFY NC CYCLE NUMBER AT ALL To INDICATE
THAT YOU WaNT TO CATALOG ONE MORE THAN THE HIGHEST FEXISTING
CYcLE,

MACKO SUNDAY OLD NEW

~RETURN ZZZZZVF RAD;SUSPEND
CATALOG(ZZZZZVF.27772VF, LID:QUS CY=NEW,RP=999);
F’URC:E(BM);Z?Z?ZVF.Ih=.“US CY=0LD)
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A PROMINENT AND RESRECTED MEMBER QF THE COMMUNTTY GOT HOLD
OF A BOARDN OF ELECTIONS L ISTING OF NAMES THE EDITOR WAS
ASSIGNED Tm THF TASK OF CONDENSING THE FILE AND REFORMATTING
IT. THERF aRF NAMES ADDRESS, AND TELEPHONE NUMRERS IN THE
FILE, ALONR UWITH OTHER INFORMATION,SUCH AS AGE OF MOTHER,HOW
MUCH TAX WAS PAID LAST YEAR, HOW TALL ARE YOU,ETC. HE WANTS
THIS INFORMATION SPACED OUT, AND HE ONLY WANTS 70 SEE THOSE
WITH RC IN COLUMNS 6i-62 TO INVITE THEM TO A BINGO GAME, THE
EDITOR 1S TO DELETE ALL OTHERS FROM THE FILE,ANn SPREAD QUT
THE NAMER AND  ADDRESSES OF THF REMAINDER TQ BE MORF EASILY
READABLE, NAMES ARF IN COL 1-203ADDRESSES 21.403;71F CONE
41-4538BDAY 51e56;REL 61-623HEIGHT  67=693(CM )TAY  CORNE
703 TELEPHONE NUMBER 71«80,

MACRO RCLIST
NOECHOJZONE 61 623 (INSAFE3NOLIST M
COMMENT/NEXT LINE DELETES ALL BUT THE FIRST 100U PESIRED

1/%873D,

/RC/-13Nw»134000

DELETE,B}SAFE;TOPJZONF 1 80)COMMENTRCONDENSED# 3
LOCATE/iX320:3iys2n:t2a51:m51 B=631¢6711T=3tH=1i1A=31/
CHANGE,,/ tXt 1Y1 7% 1Bt IT1 tHI iat=/jw
COMMENTZREFORMATTED#

FILES,3}ECHOISAVE NUMB.
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THE FOLLuwING MACRO GETDECK 1S AN EXAMPLE OF HWOW EDIT CAN
SAVE REAL TIME FOR ITS USERS, LET US SAY THAT For EFFICIENCY
IN TIME anD SPACE AND FOR REDUCTION OF THE AMOUNT of
COMPUTER RESOURCES THAT YOU ARF USING UP,YOU HAVE PLACED ALL
OF YOUR PROGRAHS 0N A LARGE MA3S STORAGE RESIRENT PROGRAM
LIBRARY USING THE UPDATE PREPRCCESSOR, WHEN YQU WANT TO EDIT
AND EXFCTE ANY PARTICULAh PROGRAM, JUST INVOKE THTS
MACRO,WHICKH GETS THE DECK,aln EDRITS IT,SO THAT Ynl DONT HAVE
TO TYPE IN SOME 12 ASSORTRD COMMANDS EACH TIME, HUMANS MAKE
FENEﬁrMISTZKFs NHEN THEY HMAVE FEWER CHARACTERS Tn TYPE,

MACRO GETPECK DECk FILE

RETURN 72227G1,277727G23ATTACH(ZZ2ZZ202,F1LE)
ERIT 2272261.1/-0 DFECK/3ISAVE
URLATE(Q,D,R,1=272777G1,P=77727G2,L=0)
RETURN 22227G1,21717G?

v

THE FOLLOWING GROUP OF FEDIT COMMANDS ARE USED
- CHANGE SETLB SOURCFE PROGRAMS INTO PUBLICAT
PRINTING ON A PRINTER WHICH HAS THE COMPLETE
SET INCLUD!NG UNDERLINING . THEY HAVE A VERY SIMl
ABFE GETZlFRS SMOROL4 PROGRAM, OUT  AS A
DECISION, THEY DO HOT PIVIDE THE PRNOGRAM
COLUMNS, FTRST COLUMN FOR PRNGRAM AND SECOND
COMMENTS,Sn THAT YoU Cail RIP AwAY THE COMMENTS,

TIC/8//%%/,+,R

TIC/SII//S/.*aa

TIC/Vi//78838/,%,6 )

TIC/ LEV// TS/4%sRiTi0/ b4/ $2/2%,0
TIC/ LTo// </a%y83T1C/ GT.// >/4%0B
TiC/ EQu// SE/,%,05T3C/ NEL/ESZI/#, b
TIC/R2/ /85 /a%a 35307227/ 02/ 0%,

TIC/ AND,// azs*,31T3C/ ORL// 8¥/,+,0
TIC/ QM // S/, % R3TiC/ NOT /S /e, b
TiC# NL,#7 O.-/tpt,‘

MACRO PERIOD TOKEN IE“GT

C/TOKENS ,//TOKEN} i o
C/l:~//::;:»»/;N-q;rgmafu

Critn/y/

LEXCLASS/<>Q82/

MACRO ITER I J K

TOF

C/ZLIX®>L11A(UI>13 Y (ANBY>Y S TB(UI>L 12 (ANDRY =1 1/
AIIXTIALKIY T SBL171/5%

TO LEXICALLY
InN SETL FOR
64=CHARACTER
LAR EFFECT TO
MATTER nF
INTO TwO
coLUMN  FOR



C/ NOT,tX(ANUOR)I>TE /!

*

C# NOT,
T
CENOT,

SRES /%

AREALI/ /KL K
ITER 7 af # # #af
ITER # g # ## =7
ITER #(a# #(7 #af
ITER #(3# #(# 2:#
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IXT1S2t1 /M) %

COMMENTZREADY TO PLNTZ

TiC/8//%%/,%,0
T3C/S41//5/ %8
TiCryi//94 i/, %,R

TIC/ LEW// S/, %2105 750/7 GEL/2/ $S2/0%, 0

T’c/ LT!// </l*;3

TiC/ EQ// F=2/,*aR33150/

sTIC/ BT .77 >/4%4 B

TIC/€e//3S/,%4BI30/>3//%2/,%,R

TiC/ AND,//

ALa &

,BITIC/ ORL/7 §v/,%,8B

TIC/ OMad/ $-/,%a83TiC/ NOT.// =/a%,D
T‘C‘ NL.*‘ Dis/#se,n
MACRO PERIOD TOKEN ('ENGTH

C/TOKEN+,//TOKENT

1/

C/Zivm//3 8842/ 3N=1 31 ENGTH

Crivm/y/

LEXCLASS/<>Q52/
MACRO [TER I J K
TOF
C/ZLiX>>1 1 bAlUY>
AJIXisAIK:Y 18

v
C/ NOT,!X(ANUDR)>

CYCANBY®L L IR (UYDT st (ANDRY=E/
R EVER: '

Tta/1 1X:i%a: *

on

/#3

C# NOT, S#EzZ11/ %5«
7
CENOT, agZali/xw

ITER # ag # 7 #a#
ITER # S¢ ¢ 2% =#
ITER #(ag 2(7% Zat#
ITER #(Z# #(Z =%

COMMENTZREADY TO PLATZ

SOME PRORLFMS
THE PLOTTING
TO EE MONIFIED TO

PLOTTED
ACCURATE

SINCE GENERATIHNG

AND EASY

NERKE FEXPFRIFLCEN WITH THIS HMACRD.
ROUTIF
IMCLUbE THE SETL  SPECTAL
T(:0 SOUARE SINCE

CHARACTERS WERE THE

Ta 401  INCHES,

AMD THE PLOTTER AT NYU IS COFF-LINE AND

.

A TARLE
WHICH DRIVFS THE CHARACTER PILOTTER Hal
CHARACTERS,
TABLE
THE PLATTING TIME WAS MCT A FACTCR
TI'E PLOT COMMANDS FOR LINEFAR TEXT IS GUICK
1S USED LESS
THAN  TWD WOURS A DAY, THUS 0 [HTERFERENCE WITH THE NORMAL



‘=110~

OPERATION NF THE COMPUTER CENTER |S FORSEEN.EVEN IF LARGE
AMOUNTS oF SETL TEXT IS PLOTTED,



VI, THE MASTER MONE

SOMEWHAT i'IKE INSERT MODE IS THE MASTER MODE,BUT INSTEAD OF
INSERTING THE LINE DIRECTLY, THE LINE IS OVERLAYFD QN TOP OF
A PRE-SET FRAME LINE, CALLFD THE MASTER LINE, INITIALLY,THE
MASTER LINF 1S SET BY DEFAULT TCO A SINGLE ASTERISK IN COLUMN
1 OF THE {'INE, SO THAT WHEt INSERTING LINES UNLCER MASTER
MODE, THEY WILL HAVE THE APPEARANCE OF AN ASSEMALY LANGUAGE
COMMENT, WI'TH THE IHFORMATION ENTERED FROM  TWE TELETYPE
OVERLAYING THE COLUMNS SPECIFIED BY THE MASTER ZoNES, (11 TO
72 BY DEFAIILT),AND THE COMMENT CHARACTER IN COLUMN 1.

MZ MZONE
OF CQOURSE THERE IS A COMMARD #MZONEZTO SET THE MASTER ZONES
EXACTLY AS 7ONE AND PZONF SET THE LOCATZ AND  ERINT ZONES
RESPECTIVEI'Y, THFRE ARF  TW( «AYS TO INVOKE THF  MASTEN
COMMANDS,

MA  MASTER
FIRSTLY, YnU MAY SAY JUST #MASTER#,IN WHICH CASE YOU ENTER
INSERT MODR, BUT ANY LINES ENTERED ARE OVERLAYED oN TOP oOF
THE MASTER_ STRING, TO LEAVE INSERT MODE, TYPE THWE ESCAPE
CHARACTER &S THE ONLY CHARACTER ON THE LINE, SPECIAL LINES
ARE INSERTED UNCHANGED,OF CCURSE,

SECONDLY, YOU MAY TYPE .
#*MASTER, /A NEW MASTER STRING/?

THIS A.SG PUTS Yol INTO INSFERT MODE, BUT ALSO CHANGES THE
SETTING OF THE MASTER LINE,AS Al EXAMPLE, LFT US ASSUMF THaT
YOU WANT TA WRITE FORTRAN TYPE COMMENTS FROM CcOLuMN 11 TO 21
AND 47 Tn a1 WITH 5 STARS Ih Col 22 To 26, AND A #Cg [N
COLuMN INE. THE FOLLOWING SERIES OF COMMANDS WolLD SET UP
SUCH AN INSERTION AlD PUT YCU INTO IUSERT 40DNE,

M70YFE 11,613 TABS 41;3MASTER=C FEHEH
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THE FOLLOWING TABLE NF SPECIAL CHARACTERS AND THFIR
TELETYPE KFYROARD COUNTERPARTS MAY BE HELPFUL,

TELETYPE
CHARACTER

EXCLAMATION
DOUBLE QUOTE
NUMBER SIGN
DOLLAR SIGN
PERCENT SIGN
AMPERSAND

SINGLE QUOTF
OPEN PARENTHESLS
CLCSE PARENTHESIS
COLON

AT SIGN
BACKSLASH

OPEN BRACKET
CLLCSE BRACKET

UP ARROW

LESS THAN
GREATER THAN
QUESTIQN MARK
LEFT ARRQOW MARK

TELETYPE
CHARACTER

EXCLAMAT]ON
DOLBLE OUOTE
NUMBER S1GN
DOLLAR SIGN
PERCENT SIGN
AMPERSAND

SINGLE QUOTE
OPEN PARENTHES]S
CLCSE PARENTHESIS
COLON

AT S1GN
BACKSLASH

OPEN BRACKET
CLOSE BRACKET

UP ARRQW

LESS THAN
GREATER THAN
QUESTION MARK

APPEARS
ARQVE

1 « 11-6-8
2 = 0-6-8
3 - 0=5=~8
4 $ 11~3-3
5 - 12'6-8
6 ~ 0"7'8
7 7 4-5
8 ( (=g wm8
9 y 172-4a=8
1 29

P v 11-0
L < 5«8
K { ?=8
M 1 0=2=8
N + 11-5-8

: < 12=0
. > 11-7-8
o/ > 12-5-8

0 NONE

APPEARS PRINTFEI
ARQVE THARACTER
1 i 11-6=8
i = Ormg=8
3 - 0~5=8
4 ¢ 11-%a8
“ - 12=6=7
o] - (=7=8
7 7 4«3
6 ¢ fmg=5
9 Yy 12-4<3
B 2=8

P v 11-0
L < Bep
" { 7-8
M i U=g=g
N + 1li-%=-8

’ < 12-0
3 > 11"7"8
/ y 12-%5e8

PRINTER
CHARACTER CHARACTER

SETL

NUMBER SIGN
THERE EXISHS

ELMT OF
ARH
FCR ALL

OPEN CURLY BRACKET

OPEN SQUARE BRACKET

cLOSE SQUARE BRACKFT
SUCH THAT

CLLOSE CURLY
(RUBOUT)

SFTL
CHARACTER

NMUMBER SIGN
THERE £XISTS
ELHT CF

ANE

FOR ALL
OFFN CURLY BRACKET
CPEN SWUARE BRACKET
CLNSE SQUARE BRACKFT
SLOH THAT

CLOSE CURLY



LEFT ARROW MARK 0 NONE (RUBOLT)
19,05,16,LP14 5.425 Ki N,
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