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ti. SETL 1,: SPEc1r1CATtoN JF [f1JT 

THIS TH~sis GTV~S SPEC1r1CATTON or A CE~ERAL 
Pu R po sf- r E y r i-= , , r T n : r t·✓ s f- r ui . A v r , ; v H 1 G ~, U-= v J:L 
LA~JGUAGE. THf= ·,V'·'TA)' OF T! f SFTL El:) ro:=: JS A 
SLJPERSFT or TiK -;y,JTAX UF Th,: ,.IYU FiilTCP ~;H1r1~ 
H A D 8 to E 'l W P I T T r- .J T ~ i C O 1-1P A S S , H 1 F A S S l i ,f 1[ . Y L A i'< G lJ A r. E 
FOR THE- r, 0 r 6 6 r, (1 C n' 'p u TE h • A K I<() w LE 11 GE OF THE j·J y L 
E D I T O R I S ~ S S iJ -<1 F n A ' ! D i\ Vl F Y n F I T S D O C: 1 J f1 E f JT A T l '"' ~; 
I S I N C L U n E r, A S ;\ r J A ;-· P E N D I X • T H E S E T L E D I T O R A D D S A 
GENERALIZEn TREATM[~T OF GLOBAL VAR!AHLES, MQ~E 
PRIMITiVES 1

• Af\'T) MW\!~ ALL TOTAL rRE[DQr FR('I~ 
R E G I S T E R A i ' L O C A T I CJ r-.; • I T l.J I L L S f R V E A :, A 8 A $ I S F" r R 
AN EVENTUAL Y,iPL!?t'PJTAT!rr·. II'' A LOWER LEVFL 
LANGUAGE. 

EDIT 
H 1 G 1-1 u:: V ~ L L:.. ,- ': l ;, C ~: 
r--.1yu FDTT'1fl 
SETL 
SPtCIFTCll.TTC· 
s T R r ~JG ~ A. i~ r P 1 1 L A i- r rJ r-: 
TEXT EI:1ITOG 
TOP DO 1,J \l P q Or F? ll ,: 1-1 I 1'1 (· 

THIS pqnG'H' H,''.' '•'lTHt LSPG CC(-TUTFI~ 1! 1:E:. A"'r' 
0 T H E R r A r I I I T I !-= ~: r, P C I T F [' L Y T H r: S E T L G r. 0 \J P A T T f! ~ 
COURArH l'1STlTl,rt If i·i/,Tf•f=l''ATICAL scrn'Cc:.s AT 
t-.J y u' A F; C C,, t,n; ( ! n Ii r: Li; TE I~ • 



TABLE OF r.ONTF.NTSr 

ARSTRACT 
PRE~ACE 

I, It>1TPOnlJCTIO~ TO TFXT ECITilRS 
1, WHAT IS A TEXT ErrTrF 
;:>, f:D!TCR VS. PROGRAM~'J!-G Lt·· Gl)Ar,[ 
3, SOURC~ LANGUAGE 
4, JOB CONTROL LANGLAGF 

I I • A N A i ' y s I c; n F T HE n: T r- P! A t ~;r rn. :: T u rr= 
1 • C O t,) T R O L S T R UC Tli R [ 
2 , P O I \1 T f R V AFd M1 L F S I ' ~; E T L 

I I I • PRE i' IM I 1\/ At~ Y C r, D F SE: r T I G: 
1 • CH A RA C T Fr· ST R l ~ G l JT r L I T I t ' 
? • s t= T L M A C h [) s u s I:: r I I" T H I s i:-· R rJ(; ;.,; p' 
3 • I " I T I AL I Z AT I O t~ S [ C T I G f J 

4. l/0 SIMULATION I~ SETL 

IV, VARTOUS EDIT PROCESSES 
1, INSERTING CARDS 
~. LOCATiNG ~PATTER~ M6TCHI~G) 
3, C~A~GING STRINGS 
4, MANAGING THE HAS~ TA[LE 

v • r \n i::: RA c r 1 v E I r r1 r c Pi: r. I\ r r 1 (' s v '.; r u, 
1, THE OPEnAtING SYST[' 
:--, Tl-lE t-'AST[f-<' i~JTFPf,ffHT 
' • s y \J TA X n r· E: f) I T r, r ! q I t I C) s 
4, EDITOF' MAt;POS 
5, SAMPLE [~TTOR ~ACRO~ 

V I • E y E ,;.. u T I n f D F f"'. D T T p p r r r·. ' I :' 

1 , I=" H S 1 L f.: \/ f- L I:. L I T c: i: i · ,:. : L '.' 
?. , ED I T SUR r: o L; T P; E:: 

VIII, 9Tf,I
1
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T HE I\ vu E o IT o R r s .,H AD v M: c E i1 , F v n c r nn , A~ j ri E A :::; v r u t.: s F F :--: A ,w Lt= 
OF A MODERN GENERAi PUf~PPSF. TEXT ED I rcr:, I 1 CA!\ (,(H h TLY RE-nUCF THE: 
1:FFORT REQUIREn TO CPEATr-, iiA"-JlPUt.ATC. MlD MODIFY ~ JL~~ ro~ 1P PIJ11JF 
C A RD I \1 A GE S OR O q J r:: C T S FIE S [ H Ll L l NG C: ,t.. Pr I f' t. G F S , f T I: AS \•: P I TT rr--1 f-l Y 
R I c ~ A R o R E r c H A N n J M P ~: o v E r s y rA I n A E I r: v H. A ~ ;r 1 \-' J L LI A ~ ri 1 1 s s E L L h w ( 1 

J s Cu RR ENT Ly MA P.JT ~ I ~n I\J G I T • M r ni f. r- l. p y AN HH'1 H C I: Ar H. h s 1 ,. (' 4 M 
T H F D O C u ME N T A T l O l\j T ~: C L ll D F D H r- R Er A s A (,I /1 pp E N r. r X • 

T 1-1 0 s E µHO HA V E lJ C: t: i I nn: : V LI E r I T (l i' 1\ T ! y u .,r..; r /' LI- r-. i~ ,' 1 1T I ; L F fl h 

T h F T I ~~ E: I T H A S S A \I ~ [) T HE t i , L I f<l: T I U: V J r: 1 0 I O r c: ll i-1 I 1 /i Y S , C '. f:: 1..i r N n [ PS 
H C ~! W E C O U L [i G E= T A I , 0 r, G ~! I T H O l I T I T r (; P c:- C L C '. C. • 



I •· 1 , 1 l•I h t, T l S 11. T E X l [ t l I T r P * / 

COMPUTER PROGRA~~Ml;=RS n;EATE AND t·ccrrv CQt-1Pl 1TER PROCRAMC' W~lCH nrnn 
At\ ABSTRACT PG)frn or VIF.W CONSIST or 1.0TH!f'!G RUT CHARAr.TFR STRINGS 
(TO RE SURE, C~ARArTER STRrt 11;5 INSTILLFD \/IHl A LARGF AHnUNT OF THf 
n,F.OLOGICAL VIRTUE nr HOP[). TC PF'lJ'.E "'!iE Ff""FQPT PEnUIRED T(l 
MA~ilPULATE TH~SE Ci,.iAJIM'.Tff; ~:r1-nr:r;s IS Ti: !"CFTASt T~1F PfifH)UCTJ\/ITY 
AI\D SATISFACTJO\J Or Pf;()'.,f<ANI r:RS, 

I~ THE EARLY DAY~ OF COMPUTER SCI[NCE, THE PROGRAMMER MAn ONLY ONE 
WAY TO MANIPULATE THF SUURCF TEXT OF ~IS PROGRAMS~ THE KEY PUNCM, 
WJTH THE TREMENDOU~ ADVANCES MAO[ 8Y T~E ART SINCE TH~~~ WE NEED 
MO RE TH A N A F A S T FR K E Y P ll NCI J', E VE N ,~ O tT TH A ~4 0 t J E W IT H A 8 U F FE R F n R 
O~•LINE CORRECTION OF TEXT~ W[ NEED SO~FTHI~G WITH JUST A ~LIGHT BIT 
OF INTELLIGENCE HJ T-4E SFl·J~[ TH/,T IT CA1 1 tnr1 ERSTA~1n ~JHAT W[ 1-iH;T IT 
TC DO AND THEh on iT, 

FROM THESE NEFD~ E\/Cll VE[: THf-= !DF: OF TEXT~EDITOP, .~ COMPtJTr,k 
PROGRAM FOR CRFA TT :,JG AIHl M'lli IF Y ! ~:1; ~()tJr.cc PROGRAt,s', t 1S I NG THf: 
CCMPUTER ITSELr TO nn THE f'td-rn PART ur ,.HF. 1,oRf~. nv ""A~I~I(; t10ST nF 
TI-!: EF'FORT PRl:VTQ!IS!.~' rXP( ;1JF:ll rv Tt r P1'.l)(;r~;\""~1F[~ -\IJTC•·~rrr, hd-
M,H'lPUL.~TIOI'; L)F f-'~L]i,t,.\,''.-, HL'.:M1t '. /\'.Ii I f',\:-:-c 1:, :•;'.;;·, • i:t':'°''Lt,PI i ,\ '1., 

LESS ERROR PRUNE, 

\.. E SHOULD EX A "1 I ,,1 E TH F r, f '. ,q .. i AC H> T ,, T I CS OF" A GE\ Fr~ AL ri UP r 0 S;: TI:: Y T 
EC T TOR , WHAT , r:) P T I\,; T,., 'JC E-: , I S T; ,r '.' f r q- PE f JC[; D f: T\ff Er J A 7 r: X T .: D I T ·1 H 
At\[i AN AUTOMATIC UPf)'ITr-: ppr_,c;f~M1 :at 1 r_:>-< :·~ r.;-:G;tS IJPrHTE, ,H.; :JPDATI: 
PROGRAM MAIIIJTAP'S L.lf;i<AfiI['> or c;1 !'f Cl:: PfHH,RAi-◄ s BY rnsE'?TJ'~G, 
DE LE T I N G , A ND M O V I •-1 G C A R l1 I r 1 A GE S , A n A C A R D 11-1 AG F I S T H J: A T Ci t-1 , D H 
UI\IT OF THE SYSTE:H, 1•1HILE TNSEi~Tlf 1;, tf=LETIJ,JG ANP 11ovrt~G ARE l)f)i,Jf:: 

Q li r TE Er F I C I f: tH I y ·; T 11 r. I ND t V I I, I;/', L C f' ,~FACT El( 0 ,~ CA p r, r. 0 I l J ►Ar-. n F. COM r: !:l 
T~F ATOMIC UNIT TO R~ i'IAfdPUI.AT[L PY t,i .. F.DITOH, THUS tJPJ)~TF PRnGRAMS 
WORK ONE LEVEL H!f1H[H (\JITIJ CAHiJS A~;D $0f1ET!Ml;S wHOLE FILES) THAf1 

\ 
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EP I TOHS l'JH I CH flOR'< 1-1 t TH CHARACTERS Al\in 5011ET I MFS WI TH CAPCS, 

T H E U P D A T E P ~ n G Q A '·1 S NU M 8 r: R THE I R C A r D S I r J A P r= R -~ /\ \J E "-' T M A I~ •; E R S U 
Th AT CARD t DENT I r I r R S ll O I~ OT CH A ~GE EVE I' AFT t: R C n f~ r, EC TI Cl ,1 S HA VJ: GE F 11 

A p p L l E [J I T H E I\J y lJ F ri I T () ri \·J A s I M p L E 1 · F N T E D ~! I T H ;\ D l F r E p r: 1, T r:; r- T ,"1 F 
G CAL S I r--J MIN n, 11 S ~ MA"' T l: R OF DEC' IS I (H, THE Rt Ac;, f: '10 CA r,i JJ 
lCEI\TIF!ERS OTHER THAI~ THE CARDS CURRE~H pri51r1or--1 OHDI~AL I\1 T1-1t: 
F"ILE, IF A CARO TS rr~SFRTEn, THE ORDINP.LS OF ALL CArH1 S AFTE 0 rl Aqt: 
11\ CR EM Et\ TE D HY O ~ 1 E , 

THE 8 AS IC MAN I PU I AT I n N A T F X T EDIT OF~ PER F C f; 1~ S L1 I~ C h AR Ar Tc R ST R I r~ ~ .:i 
l-S CH ANG ING ONE ST R IN r, TO A I~ OTHER, THE CO 1'1 MM! D L ~ I~ GU AG F MUST ,.:; l: 
E S PE C I A L L. Y GE A R E D T O HUM A N F A SE OF' US E ·, CO :•JC l SEN ES S , A I~ D A L A ,~ G E 
A~OUNT OF EXPRESSIVITY rOR A SMALL NUMBER OF CHARACTERS TYPED, F1R 
EDITORS ARE MOSTLY USl:D INTERACTIVELY·, rn SITUATIONS WHFRF 80TH THL:: 
TYPIST AND THE COMPUTER HAVE HETTER THI~GS TO DO THAN EvC~ANGf LO~G 
CCNVERSATinNS WITH EACM OTHER TO DECIDF·WHAT EACH ONE WANTS. 
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THE NEXT STEP AFTFH THI~ ErITCQ SF EH S TO R [ A,,: I 1\1 T :=RAC T I V t: 
IMPLEMEI\TATIO!\ ::lF Tf.-<F SN1H-lC'll LAI,GU/,'.;r .JH!Cfi IS ur\/r)F-STRARU: arcAUSc 

IT IS EXTKF-"1[-LV P·lE=FFICIEtH Ji', S''OPOL rn l)f'l P-'f 
SIMPLE CHORES AN ErITOR NEEDS TC DO [SP~Cl~LLY A 
1 I\ Pu TI our Pu r • c A r i= x r r D P n R r s 11 r :-n r I o r "u r ✓ D > · 

L ~l T Clr 

AL C ~ G THESE L. J i·~ J:: 5; , Ti i [:- r Ii P (1 f-< T .t\ ! T (: 1 [: :; T l Or-; 1 E '·' '.'; (; T 1' f, H l Sr: '' f 1 :.: f. 

DE s I G ;\I I t✓ Ci s y s T F 1.1 s 0 r r, i r s r yr f: , f: >,. 1d. T l r t .. 1 F.Y 1~ c 11 ;~ s r f i F c; ,= r,::::: h ,\ L 
PI..RPOSE TEXT EDITOI~ L.~AVE on- Al\1D A ~1r;r1~r; iAf'JlPULATJO~, rq.-o~,!Ai~'.·I· 1C 
L A NG U A GE B E G I N • 1./ E C A 'l I J L; T r: 0 "1 E:: U P !-:I H A Li EC I S I 1.1 [ A r, S 1,, F r, , 8 r: C f, 1 

J ~ I:. 
0 F T HE I.. A C K O F A C il M P L r TE PE F Pd T I O f\l C r A t, E D IT O R , S U R r= L Y A L L ~: l L L 
A G R E E TH A T A N F. 0 I T n R I S 1'1 E A ! J T TO 8 E SO t' F \H1 A T LE S S T H A f~ A P R O G R A M M I ~\I b 
LANGUAGE, NEVERT!-!Ei'ESS, THERE WILL ALWAYS BE USERS OF THr: EDITOR rrnO 
WANT NEW FEATURES r,O~JSTAtJTIV 8ElNG ADDEr TO THE EDITOR, Af\D OTHER;i 
Wt, 0 U SE SN O 8 0 L O R S I M I L A R A D V A I\! C E t P P O GR A tJ 1'1 P,J G L A f I G U A G F S , W H O \.1 I L L 
CRY OUT FOR HORE EFFICIENCY TN THEIR P~CGRA~S. 

f:.:DITORS MJD P~OGr.1-1,1,,;T'·J1~ L'1'!•JGliAGF~: 1-1.•\!i- II C0i''Of Tl-.t..T THFY r;-r-Arl, 
Jr-.,TQ A CHARACTER ~rc-:1 ... 1; (l1r ~'Ef-.Hl\f'~ A (('11PU::x ''ATt, c-TrL,rTLRr~) A· 1 
DETEqMfNf WHETHER iT 1~ OF A CLfiTAI~ TYP~ (THAT IS, WµETHrR TT 
FI...LFILLS THE CPJT[PA Jr r:t-:PT,\l~l l-'Cl1L_rA Pf-ffffCAHS) -~r,Jr) P!rK 0; 1 T T•1f; 
SI...RSTR!f'iG WHICl--i CAU:-t:'' IT T-1 FULFILL Tf-F C'~'ITFf:;.IA, EF~IrIENr:Y V5, 
G E ~ I E R A L I T y r A I ri L y C I I A ~ .\ : T r: : ! l F ~, H, r )" T r r E R r ' r, r= :::; E i.:- T r. F . ! E n I T Cl p s A . ; , 
Pr1C!GRA,'•iMHJG LA\lil;AGi,;,, /\! '.' ILL.if TI' J1-.,.: i/ 1 [ P,(, f"ACTC' F 1'•~ ;, y 

s y s TE Mc:; AN AL y s T CC' 1· F ''1 ,) L ,.\ T r I 'I, I r-·, p L [ t' r ~,TA T I l) I\ 0 F s u CH s y s TE,,, s • 

I i\ A G t N [ R /, L c::: T '.) l 'J, '1 /, 1 I P lJ LAT ! r-r ! A!'J (;, i AG F , TI I{~ FI! LI P 8 I/ E c;, ;, F 
~ECl.h'SIVE F'ATT[Ri•' "ATC 1.J'i(, r·: TY<'T(t,LLV I 11 PLP11=:~rc=ri P' ~l~rH 6 \.,;AY 

Tf-AT PI\TTER~:s SPFCTFJtr r,y /l[JY C('\i,•Tf-X1-FPE[ GFA"-'t•'AF.S CAi, r:~ 1.\ATCiffJ; 
I\ A FfrdTE Al•''.'.lU'.JT or- TI'1f" Ai:D /1.:<Y (";A,•l'l.~: Ci Fi-:AGt-'[.vT 1iF A o 0 A:~r1;1H 

CH INITIATE A SFARCil PP(!Cf=SS, SUCH F"FLGH:nT•PJIT!ATFD SJ:H,CHES t-:!LL 
PR08AoLY TERM! 'HTr c,f:CAUS[ Tiff P1,;1G ;Ar'.Mf'.:F HAS CHOSE!~ A SUITABLt: 
c o, r E x r A N n A s :J rr b 11 1 1: r-, ,~ r rr-: : , ~; • A L r H" l, ;. ~ 1,n r . A ;.; ;-; 1 rr:, A R v P. r II r T 1-j E p t 
! S NO GU AR ANTE':: r\ V p: ~HI! f·J /; TO ~J n F I '.1 H· r CASE () F TE!~ t·1 T ~ AT I O \ If~ A 
Fl~'ITE At-10lJNT OF TTi'.f:, THHH IS H :;L,lfi,i!T[f nr w:A"'I~:Gn;1 RESULTS, 



AS A MATTER er PRE~CRIF'TIVE liE:FUHTIOI~, THE!\, A F1 ROG 11A~'l1TI\G LAl\!GUAGI:: 
CAN MATCH PATTFRf·JS SPEC':IF'lE'.) BY At'Y CO~'TFXT rRrE GRAf~,1.AfL TT IS USF:D 
W HF r,.. C OM P L [- T F.~- r SS i S A IHT I : l TE R u:i U R r- I"' [NT A I\J D E- FF r C' IF· I.:('. Y I ~ \ 0 T A ~ 
t r' P O R T A N T A S C G "1 P lJ ,;. J t~ G P O \·J ET: • 

I ~ A ~ E D I T 0 R T ~ F S E ii H C I I I S S n~ I C T L Y A T R [: t. - S r: 4 R r: I I t, ':::, n F P O S F. '.' T O A 
GRAPH SEARCH, ~,rµ BACKUP FITHER REI~G NUNEXISTA~T o~ EXTRE~ELY 
RARE, THE TYPE- OF TREES TYPICAi-LY GEl 1F-RAT!':D BY EDIT p;~TTE 0 NS ARf:: 
01\F:•LEVEL VECTrR'~ nF r:u·MP'TARY PATTEPf·S \~FICH IIRF ,;Fvr·~ RECIIF-'Sl\lL 
SP1CE THEY C'l\JTATi.; \f1 P1:I 1 TEr•:'.-J Tt.: CTf FR ;:>ATT,·H 1iS, •• 1r:Vr1<THCL~Sc:, 
~/1-ILE THEOR[TIC,\LI Y Ti\!COM[.,U.:TF T~1r ·•sr:LVF.S, [~)!TrW'. i~t~r t-XTr'f:<ll Y 

US t FU L TO CR FATE A~• ll l!::, k. FT fJ r· 0 ~HJ L [ H P 1< r r, f~ A f.'' I I I.JC L /, r!'~- 1J ~ t~ r-: S • 

E f1 l TOR S ARE: ~l UC: 1-l µ 0 r~ E E rf I C ! E: NT I ri lJ S I I- G T f-J r~ C ()>1 P IJ T !:: R S r. ES CUR C ES Cl f 
T I M E A N D ME MO R Y ~ P A C F T HA M THE C OR R [ S P O 1" D l NG C O t-1 P Lr~ T E S Y S T F. h S , 
NEVERTHE~ESS, THE KEV ADVA~TAGE 0~ EDITORS OVER P~OGRAM~ING 
LANGUAGES IS NOT BASICALLY THAT THEY APE EFF'ICIENT FCi~: TPE COMPUTER, 
81..'T THAT THEY A~F EFFJCT[NT F"OR HE PFOGRAl1MER, SP·CF.: FrTTORS Ar-H: 
u s lJ A L L y 1 N T E p A C r r V r,: , A ~m s p '. r, E T HE r; A T :1 s T Rt,; C T u fH: s A p E i:: V r:: N s T ,.., p L Efi 
T~A~ MOST L01,. U:ll~L 1.At-1bl!A(;ES, ALLM:lt r, 0~:1.Y [H:\rit.CT[:r~ ~TRl'!GS AS 
DATA TYPES, (811T UJTEPf'l-:[Tii·lG r:Ef<TAIN CH.~RACTE'' STRrt-ViS AS 
p A T T ER N s ) ' 0 EE !JGC I ~! G T.., f I l H.' f~ s s Ah I Ly s I I-' p U: p Rn G 1-: A :vis I C ~' 1; n, r; A '.-': I F 1-: 
A I\ n r h f: R E F o h r: rt, c: F i• r 1 : " 1-: D u i 1 (; ~ I · JG r: o r~ :~ ,:= s P 0 ' . D 1 , Jr: R t.: r. , 1 w; r v i:: 
R c u T r NE s • r v Er·, r A~ r ,: 1,: r HA r I r In l; T r " [ s I .. ; L", i Gu Al~ r: s I\ r r ,, f\ J T, ~11. T 1 c 
RECLiRSIQ/.i cu~JTP:li, SiJC-1 /\~; f'l /I, Ft,L!--', er; S\ilf3i')L.4, 
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S E T L ~ A S C H O S E f\l ,.,_ S r HF L A t I G I J A G E f': F ! I r u= (.' ;· rn f, T I Cl I ' F" 0 r"l A t-.. l.i M 8 E R CF 
R E A S O N S , F O R O \J F T H I '✓ ~ , S r- T I. I S .~ V r: H Y f, I G H L E V [ l. S P E C I F I C A T 1 :.l f·J 
LANGUAGE YET STILL EXt'.':llTARLi-:.. IT '.,~S [FSIC'Ei; TO r:Ei1rv::: Fn()M iHt 
PROGRAMMER A t✓ Y r: Or l S ! I l FI~/\ T T O r·J OF 1~ AT A S l ~I' C TI j RE I") R M .\CH I ,,,J t:: 
DEPENDENCIES, ITS SY~TAX IS CLOS[ TC PURE ~AT~iEM~TlCAL NOTATION, 
S E T L J S M A C H f N ~ f N I) E p F.~ JD f: t J T A N [) U A T A S T R lJ C T lJ R F J I\I J; f: p E: ~ J \1 E I\JT ! N T H C 
SE~JSE THAT ANY DATA sTqucTtlf;F IMPL[:i-1[ rr::J "!'I.J 1!tY <.;Ffl 0ATA r)!1J[CTS 
o" r o H AR n w ARE r E A r 1 , P F ~ r 111 A PAR r r c 1.1 L ,\ r, 1 · , fl L ::-: • [ i·~ r 1\ T r cJ,, ··· A v 1, E c 1~ A •,1 Gr= D 
TC At\' y a THE R D A T /\ "T R J r: TI J k F I) I TH ( I u T q_, :- T MH I A I_ u· H C- '.' I F YT f\ ~ TH r ~ [ T L 
ALGORITHM, ANC PPQOAt1L"' :IIT!!OUT 1•,0L'JFY1l1~ IT AT tiLL, THI~ c;EPAqATlnl\J 
OF THE A8STRACT !1Lr.OPITr-H1 Ff:0~1 TH[: l.'Jr:rr;1_yt 1.·: :),\TA sr:,UCTLl:'E f~C::S:_!LTS 
I I\ VE R Y UNDER S T A 1·W ~ 6 U: A 1·✓ 0 11 S F:F UL S PE r I F I C ,A T I n 1,1 S , I T I S T -~ L S F /\ S I F H 
T C T R A N S P O R T S E T L P f.? 0 I~ ~ A i ~ S A C RO S S C ()r' P L H: R ~~ u t; f\J G A i\ I !::' S T H A "1 A S <:: E t B L Y 
PROGRAl-1S, 

AS AN EXAMPLE at P1SSI8L~ OETRIMFNTAL pnoGRAM~ER cn~SIDERATION 
0 F D A T A S T RU C T U ~ t= , \~ E ~1 A Y r, ONS ID t= P nH: Rf:: P r~ E SE: ' 1 T A T I O N ~ F C H A R A C T ER 
STRINGS THEMSELVES: THF P!PUT AtW OL1Tf1UT OF THE STRINGS WILL BE 
DCNE I~ SOME SnRT nF PACKED ~ODE, THAT IS, MORE Tµ~N ONE CHAPACTFR 
WILL BE STORED !N EAC-~ COl'PUTEr \,Di'lf", HQ\.,,VFR, r 11 R Tf-JF PtiTTERN 
MATCHING, IT IS '1Urll T•lO r:0~1PLFX :'1 f() IT p; PACKf:D Mnri:, A~-:o T:..iE 
s T R 1 NG ~ r L L n E re~ A ,, s ►- o ,~, i F D n 1 r o A , . u , r: .c. c i< E :: v •-if; r-· A r '.✓ ! r 1-1 'l NL v c .·J E 
r, 1-- AR ACT ER PER ,! :J PD ( IJ R HY T '.~ , AS TI E r· AS [ '. ,... Y Flr: ) , T fi [ ,4 I 3 H L F VE L 
LANGUAGE CA~ CD THiS .-.TTH T!''F PEST r:F qr: T1.·1 ~;t:THG'.')S, iJ~t-'r=LY H 1✓ AYS 
S T O R I N G T H E: S T P I , 1 G :) I ,, r. ti. C I•'. E D ..., O r f.. F : · F E F r I C I F \ C Y , 'j U r ,-; I V I ,, G T ,, f.: 
P R ~ G R A ~ M E R T f-s E s v :n A c T t c I L L u s I rH n- A T 1 ' E ,, A s T h F s r R r I\J G s I I\ 
U f\ PACK E= D MODE , THE AL G r''l •~ I TH I 'S A I~ E T ,/ I_' r S I I.' ri L rJ, A 1' C Fi=' 0 PAP L Y '~ C: T T F H 
wFiTTTE'\! THAN THEv ,Ot!Lf'l i4[ 1:.1 A LC',,,1r:q ,_rVEL 1..Al,Gt.1 AC.,[, 

A P R c R L o ~. I r H + H c- ··, v '· ; F_ n I T o r:: n J', ~ w c : L r r-. c: v c: F , ~ n; u O 1 ~, A 
H l G h E R L t: V E L L t \J : ; l., f CF l ;-; T r-J t n L ~-. l ~ I r ; r 1 ! , ~ T . . . ~ ,: f, C. S n. T T h ~ r A .~ L1 
I I' AGES AND F I L ES A~ C RF C n Rn S O ~~ Th E ;~ I c: ,, , Ti.. r: C I l Cl IC F S AR i:: I ~ F l t, I T f= , 
H· F [\; y l; f [j I T () R E ,, [; s r- ~CH L HIE \•, I i H :' r l IP.LE z E F' (' , n A F;.. C T f ;' ~ ' ~ Li T I F 
r ~· F. Fu L L c HA F A c: r ER s ~ T I s G n I ,'.' l' Tc r E L s r [ r r, r TE x r , Th E ~' so~· E 
METHOD ~UST BE ARRivED AT TO ASSURC: T~tT A FACKFr ~r~n Gf TFXT (SAY, 
F. V F R Y 1 0 C H A R A r T r:: R S ) , D O S F r; T E ,, 1

: ~ T T H T\-' C' CJ t. S [ r I.; T J \I E 2 E P 0 
C 1-- /\ f; ACT ER S , [ r Jn L r- D: 1 F n: P I , ! G ,\ J L C T F r-L L Ml l I, r l 'T /,. i · 1 P l, T 61 1 FF E q S A,:- I: 
c c "'' a 1 ~ E c I r-J H, F ,, 1 v , , r.: [ 1 r T n f r o i-i r r r I c 1 r : c Y , r: I r f , ri f.: c (_, rl R c::- s p o ,, f' r !·..; r. 
LCSS OF" READARILI1Y. H!Uffh' U:V[L. LA'( 1 1AGr:'. ·,:nuLr, ALSr PE FPf:~ N 
W A I T I ~ G P R I M I T J V r:: S •• S lJr:: ► -i A S W A I T F C f~ I r P U T - C Li T P l_, T C O ~1 P I E T I O N , T h I: 
tOPERATING SYTFMt IS ASSlJl'FD TC T/\KF CAFr OF LAITil\1 G Foq I;G 
r CH p LET I O f\J \di E ,,, E q: R tJ. r / n CC I ,. A ' ;' l r, RE 1 I F s TE r O ~ A 
DE V I C E T H A T I S S T T L L R u S Y f - l-s' 0 H A P f. r V I C \JS F F. 0 U F S T , THE U SE P: I-' I L L 
NEVER PE Av-.'AR[ or THI~. AN[: HIS ALGCPIHt-1 WILL riFVrr BE irrn1IEDt 8Y 



- in-

I T TO TAKE AD \I ANT Ar; c. 0 f ~:!IC H OP l RAT HI G SYS H· M PR I tv' 1 T I VE S AS A 
MO N • S T O P R E A D R O I I T T ~ff , 

S T R A N G E L Y E N o J rw ', T H .: V UH S F: i 1 A rn 1 C F F A T U ~ E S ,i H I C I I A P E R r= P S O 1'' S I 6 L £ 
F C R T H E 8 I R T H O F c:: E T L ,\ f [ ' O T T 1--< F r F t, r I J R E S w H I C H r A L; S F I; I T T n n t 
C f-, 0 s EN A s THE s p I= C T F r C A T I (H · I A ~,(ju,,\. [; r F : F TH r E [ 1 I T '.} r • s r T s A p r L s F lJ 
0 I\ L Y A S F A S T R E P R E ". E 1H /I T ! C ~-1 : , n F l I f f F L I ~ T S , A t\ [ T H E:: N L Y n A T A 
STRUCTURES NEEDED tRF TH~S~ LI~,FAf' LIC::TS CfC'U8Lr::- AFPAYS -- IN SFTL, 
A S E T O F' 2 • T U P L. E s O F ~ 1 f : I C r l Tf-1 f- h F t- D A N D T A l L A R E P O T 11 C 11 A P. A C T E H 
STRINGS), CHARA:TEP STRir\'G$, AND P 1:FC,F-PS Wf-,ICH ARE ALL l"'TE'GF.RS P, 
Th~ HARD w ARE I 1'i T FR PR f-T AH l E CH J F. C T r. r- [ E At! f) AL. L C 1-1 A Fi ACT ER ~ T R l ~.GS 
AS F AR AS ED IT r<: ~.: 0 ',' S • 

S E T l. ~ A S C H O S E N q E r A ' 1 :S F' l , F S [ T T f= ;\ (' [ 1-' T /, J t,. I J C U f ' r L ~= T F: , f: -:; S 
OF ITS OWN SPECI•ICATiut: (THAT I~, TH·. SETL sr,FcIFICATTC~' 
CF KURT B MOL y S SE T L 1· Jr-: \•!l_ E TT FR S 1 9 , 4 4 , 4 7 , 5 0 , 5 8 , 61 , f> 2.-. 
64 FOR THE SETL BnOTSTRAP C/JMPJLEP. 
ITS SYNTAX IS AT s,·1cH A Hl(W LEVEL iHAT, ( II\ ACCORDANCE 

OF SFTI, 
A Nf"1 

W l Tfi THE PURPOSES nF T~E ED I TOR I TS!:LF >,IT IS 
MACHINE TO DO A TA<:;K lJSI~J(j LF.SS rrroRT 

POSSIPLE T0 DIRECT TH~ 
ON THE PARf OF THl 

PROGRAMMER, 

r I\ o RD E ~ Tc r-. t T r r-: '< 1;, r- .A. I r 7 E:. T...., r: :-; t I l, ': r /\Ls u r T RA 1, s po" r A 11 r L I T v A,· u 
REACA8ILITY, CEiTArr.i tc,t1r1!7 1-;r,ohr,Ai'.t-'t'C F1iAC,.Icrsi ,.J/VE: n;::r:~· r-nLL,·,1,,;Fr 
I I\ T H I s p ~ 0 G R A M • A i L '1 A r r: n :; A p r_; r: /, ii l f T f I [ ! : A C t~ r s F C T I 0 [\ t, F A :, T : j t: 
BEG I N N I NG OF THE PP rJ r; H t\ r-1 • ( ~EC T 1 0 ', 3 • ? > , ALL l; LO F-i AL VA c, I A[; LES A;:, l 
r I\ r T r AL r z E o r ~. A '-J 1 , , r r r AL r z Ar r c,: :=. r r: r 1 c , , < s E c r r o ~, 3 • 3 > • 1, L L L ,, c ,1 L. 
VARIABLES ARE I\JTTTALI7El 1 r[f ORf IJ~1·..;c Tfl[:11, 

r I N A L L y , T I-' J s H T G i J L r: V r '.... s D f (: r r I 1 • A T l n i\l f I L L s E h V F /\ s f,. ~'. 0 r E L T ( l 

r ~ P L r= MEN r A ~: En r r o"' r ~ A u 1 • L. r: v ~ L L t\ f\ ". L A Gr ,... 1, c I i A ':' L: L I I c p r LI s r A " , 
A S S E '"1 8 L Y C O C F. ".I E I/ E r. ,H ,.; Tl t E t I S ~- ! T r W E A S ~ U r.1, F b V r:. P Y P .\ ~~ T C 
0 F F R A T r N G s y s T r ,..., r ' ·' I (': ,-1 fJ r; n \ ! T I) r: ~; T I< F r· J:"" r l C I [ T r \, pt. T A 1 D r: I J T r:, u T ,J lJ ~ 1 
ME 11T!Oi\'ED, THr- ASSr:Mr1LV cr·1:D >YlJ t- }TUR IS A L[\lt:l ,.,r:QE CO""PL;X 
11- iH, ~-EE D • 8 E 3 F C t USE: u r h Ar ; ' r ri T It I Z A 'T I M OF F E T r: T: I \I T !~ U t,l. 
CC M ~l ANOS , THE CO [1 F. G f'. ·4 F- HA H-- :: UY ,~ 1- CC' T ! I I ZEA,; LE LO l, [ !, LEVEL LA :,1 GU AC, t: 
W I n, A U TOM A T I C RPG I 3 H f- AU CC /i, T I (' I \, I L. l. ALL O \,, T f-' F SC l J R CF CO fJ F T ll 
t-1 A I t\ TA I r-,, I T s RE A 1) A I') I I l T V \·': i T L F n, i:. ;.: I . /. 17 y I, I L L 8 E A 8 0 LIT As G '1 (' r ,, '.:, 
TI-E MA~D WRITTf~ c,cr. 
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TH I S ENT I RE O J S !" i / S ,; f 1J I i !J ~- TH t F L { T (1 r: I S ~ f: X [CUT A p Lt: °t () /\: TH 1: C !'· C 
66PO COMPUTER. THE.:.E APr: ACTl.1ALLY n-~EF nIFFEREl·H LEVELS P'Cl_uDEG rr, 
n,E PROGRAM LIBRARY Ci'ltJTAI!:ING THE CARD IMAGES FOR THrS PR 11 G~A~', 
DE TE R M I N E D 8 Y T Hi:: I"\ 0 c U t.t F r✓ t 1-: i:; Y , TH F TE S T I NG KE Y OR f-J 0 KE y , A S S U M I '. G 
ALL qEF'EREI\ICED FJLi:S t:\'{':;T PI THE= sYsrr:r-,• ALRFADY, THF ro, Lr1-JJ:~r: ,FT~ 
0 F ..i O 8 C 1 NT RO L q A T r= ~\ f- ,,, T S ', l L L \~ er- f-; l i: DE~ SC C': PE l. , 2, 3 • 3 , ,, R .~ • 4 

OF~RATl~G SYSTF~S. 

WhAT VOU ARE REAhI~G NOW WAS PROCUCED BY THE FIRST S~T OF JCL ~y 
DEFINING THE KEY -nocu~ENT- WHICH ADDS crHMENTS TO T~F PROGRA~, 
0 R I G I N A L L Y T H F S F C O ~1 "'1 E hl T S _,_, E RE H. C L l J D E D I N T H E ~ Tt· S T i!! K E Y B li T 
L E X I C A L SC A N ~d \/ G TI "; E \•JA S RE DU C E 1: f, Y P R I NT I N G CL' T T H F F X T F ".: D F lJ 
CC MME NT S ONLY i,.: I r "i ri lJ r LI H [ 1-JT EC L IS T H: GS, EXT OJ C' EC C :1 I" 1-1 E i\ T S A·, t 
S I G ~ I F I E D 8 Y L I \J ;:: S !.sJ 1 ➔ J ~ E F I i-' s T T O I< f I . I ~ A n C L L A 1:: S l G •~ , 

i;, Y ;\J O T D E F I '" I ·. G :t D 1 C: : 1 ~. i:: ' : T ;t ~ -0 T C ' L Y A F F T 1-; E E '.< T U ~ r E n C O '·' t-- f:- ! : T ~ 
RE ~1 c v E c fi LJ T A L s :.i s,.,. "'f._ - f, r 1: A r o R s A r; E D ~ r r ~✓ Fr, ~ : i I c ~i 1- r L L r r::- r :\J r L 1 : D (' J 
rr-. THE RUN~rrn: L!C::Rt.r,'I' OF THF. in;xr \fPSI(''J or Tf1[ St:TI C01" 0 ILE~, 
R l. T I,,.! H T c1 ~T ' T ~ c ~: .' ; .'" : , '. r I ! i-: ~ i: l :~ ! i I [" /i CH ~ E T[ F: 1 11 l i' 'T "f P r:f' q_ T 
cc~·PILtf,, TH~Y t,',t I r',,, f., 11-1i, ::::i-='. ,)'[ co: Tf,C:L Lt,: 'L.!(J ,;tT l. l 

T "' r e E L o w • r H E q.: r 1 -~ 1:. _') v s H : 1 I s N N s ;: ,. L1 P F c r: E x r c u T I I" r-- •• r, s s t , I · l, 
T t- A T T f-' [: M A C H I t\i E w ~ R F '' 1 1 : F : ri U G I i , 

S I ~JC~ TH F r I y I I ,; F , L C n · r1 L! T [ P, ;, C n C (-AO 1; , ! S ~ (; T P tr- F- i '. rL r~ i-, ( ~ /1 \ I 'l, 

n r\ LY 4 o o K o c r AL ,, r r--· ~ 1 ! ·, ~ v > , , r: o TH F P N : I n 1·: I s t- v ,\ r t A::; u- , c 11 1, c r r: r: L 
DIFF!CULTIFS or r1;:.,· r,-:1,L:,,C~~• t·if:t'10F1Y 11Ll CC'AT!lli._;, f,JAl·,[LY Tr nfF!' 1f T'd 
KEY ; TE s T ;t • T t- ! s r::: F' r \ r T I t; r t- LL o \,: s r r,:, I v I o LAL ~. LI 5 Pr 1,· T I w= s n I r r: rL, r:::. 
0 f SU 8 ROUT I N r S TU '.~ ~: TI ST L 11 L, Y FAG l I: G T 1-, EH ! 1-J T C1 

'·1 E 1' 0 PY 1..; ri r ~ r- '✓ r: I 
CALLED, SEE= Jct. ,Er ~ "fl Uw, 
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T 1-1 I S K I N D OF ~ l J L TI - L F. V F L C ll MME ~~ T I I\ G r S E X i'l [; M [ L Y IJ ~ E F U I A I\! D S H C U Lll 
8 E CONS I DER E O A N E c; SF NT I AL PART OF A t-J Y LANG Li AGE RE H' G DEV E i OPEC' , T 1-,j I: 
CCC up DATE O rrn GR A~ sup p () p T s I T, \.' I TH I\' n T TOO II u r: i·l TI~ 0 I l 8 L E TO T ~ I:: 
us F R , F. s p EC I A L L y I r TH r,; LI p n A TE D I RF C T l 'J r :; A F [ h A~,, A Gr: ;·i ,'I I T µ A G rt< r-: R I\ L 
P i.., R P O SE TE X T F D T T O F'. A :'~ T I ; { S PR :J C ~ /\I-' \✓ ,\ S , H U T 1

i 

LANGUAGE ITSELF SHl"\UUl SlJF'PClRT Clll1;Dlllt1I.AL DISPLAY r,r Cnt-',...,O'TS (A~.·li 
I I\ THE SAME RE r, A q D ', C n isJ ll l TI ( 1 NA L A$~ F 1-r· LY OF CODE ) l '' A ,., A "1 I\ ER ~;HI rt-• 
JS ACTUALLY CONV~NiE~T AND [ASY TO LS[, SETL,EVE~ II THE PRELIMINARY 
11'1 P L. E M E N r A r r n f., p u ~. t~ T N r, u ~, r: r-: E T H r: ~ c r F r-: 0 • ;, r l\j c o 1 : i.! L 1:: r r- r P E R A r I ~ t, 
s Y s T i:= M , A F F o R IJ s c n N D I T t ~1 ~. A L D I s P L A Y c r c n 1~ ~- r- 11 T S B Y t L I t-' I r, A T I "·' c; c A T 
Th F IJ SERS Op T I O \J ) X N v L I ~! F. D F G I N N I N fr ~; ITH A lJ O LI. AR S l G I\, , I ~.' TH f: CO ri I: 
C C M P J L. E D HE R E I H i V r: r. H n SF. I·: T O US r: T 1-: F I J P D ,A TE P R E • D P 0 C r:- S S G ~J T O T H E 
SE T L. CO t,i, D I LE f( 3 F CA lJ St: H t1 V T ; . n n G L L ,\ F ~ T G 1•; S I f.; COL I.'· <r, ·1 P PE: r u; Dr: S 
HAVl'\G PAGE EJE:T rr11\r</ICT[RS p1 CCLI i/• 1 f-J1 (;C'1 1

• 1 E!•'T:,, ·,Jf-!rf-• nFcn1·.r:~ 
I ~ p CRT A 1\J T W H [: ~- T ·H: T ('.: )s T 1' Er lj ,l t S V [ rn L "! r; 1 /, ~ I T :, I '- '0 r ., G [:' ,\ ' 1 TH I Is 
T!-i:: T>'IQ SETS C~ n0rU1[:,iL\TT1,:J '1Ai,JA(;f'•r'·T cr:n1'L[_.:r:r;T :Af":11 CTJ--,R fH~r:, 
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JC L SET I • TO G FT A td C r-L Y FUR MATT f" n l. IS TI I\ G W I TH EXT EN r, En COM l"I ENT~ 
C I~ () T F - • T H E CO t i P I L r: F ! l. f: ! S SU I T A E L f: F O R I ~i P U T 
TO THE ~JYU HMWAU1Ar'.~:p f'RCGRAM, 

r n , r, ,i 3 4 : 0 o , r 2 , r, .\ 1 • ,-: 
~ T T A r. H C O L ;:'I r L , S F- T u· A [\ L' A L S P L ) 
!1PflATECC•UllTPUT) 

*** END-oF-RErcRD CARD*** 
•Dl=F r Ni:: nor.uMENT 
•C: EnITSETL 

*** [Nr-oF-FILr r.~rn ••• 

TD, CM 6 O O O O O, T 7 7 7 7 7. N pi E 
'r, TT AC H < 0 L [ 1 P L , SET U' Al'< U .AL S P L ) 
11PDATE, 
~FT L R (COM t t LE ) TH F Sf: T L 8 Lt X IC AL SC A~' i\J ~ R 
i T T A C f-l < l< L.1 , 4 S V u , .) A \F S F T L ) C E T S i:: Tl S A V [ r l L E 
Q A U'. ( s F T L. C I I T ) 

*** E~L-OF-Rfrt 0
[ CAPO*** 

,c [nlTSF1'1 
• • • E:. t•J L .. 0 F - F" I I_ f C "· r· ;--, * • ... 

TO, r.~, 3<1S'I0C, T ~GC"·. fR['Hf 
t, T T;. r H ( CL : p L • s r: TL. I A i· ! i.\ L s r L ) 
l1F-'f1AT[. 
~ t T VJ < C C t W T L F ) 
t. T T ;., r r: < I. 1\ L ' ' , ;:., 1\ l ! T i 1, I ::: l 

r r r ,1 r r 1 < b 1. · ,i s v r, • ::-.: /. • .. :: ~ 1. T t 
c. AU' ( Sf-TLC.:L 1T) 

*** HJ:· .. QF-h:r~cr V·L Cllf-lD ""*" 
• C f.: r I T S F T 1. 
+ D FF t ~: f' T [ST 
tAt,Y CJTHFT COfdH~C-iIC' ~ lO ",[. TFSTFD) 

•"'* f-'IL-OF-F ! U C t f· ll ••• 
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,. 2.1 rONTPOL STRUrTURE •/ 

At\ EDIT S[SS J O\J l C: A~! l•i-TUPLF CF ,.i::u:ryp[= L J tlFS H·MJSH T TTEf: TO T\1L 
CC M PUT ER , E= AC h L J I', r I S COMP(' SE:: D n, F ;. I iJ I 'RE R OF f: 11 l T C- 0 ~' i"l A~- f'1 ~; ', SY C: T P 
c 0 1 ~AN o s, o R ~-.Ac r~ o c:, s E Pt. ru, r L 11 R Y s r- i 1 U) L n 1·1 s • A t 1 Ac Rn I s A H, N - r 11 Pu 
0 F E: D IT O R C O M ~· A \J") S ', S Y S T F t , crw H A t·; ;, '.2, , Al n n T H [ ;, M A C f< 0 S , A L T 1-J C l I G H HJ T \ 1 t. 
N'(U E:D!TOR, AS c11f<Rt:'HL'( Tl1PU i'.Fl ffll AT tJYLI, IIACROs ~AY ~~r,T 
RE C Li R S l VE~ Y I ~-VO KE n TH l: H MACROS • ;~AC H t1 AC n O, SYS T f t1 C Q M ~1 A I~ D S, A~! Ll 
E C lT O R C O 11 M A ND I s F O R (1 A T T [:I J A s A I( E y \/0 [\ n F n L O l. E D n y A L I s T OF 
tiRGUMENTS.REPET!TinNS Aiill 1.unps l\i°;f'. p[,'if TTTF1 11 1 THF. E1'1ITCP,fWT nr~LY 
L l M 1 TE [1 TO THE i.. 1 1\1 i:: T :1 ,\ T I S r~ UR H f: 1, T 1 .. Y ,: L I ! J r, [ X Fr: UTE r, , A Gr TO D I C T I 'i I! 
IS AVATLAOLE J\J nir= l"'~)fli,/\' 1, S1<1ri, '.'l,T IT !'.:'. tWLY FOSST"Lc rn '~f\Tr' 
FCR~ARDS, HAK1r-_1 G A r;Rt.PH STHUCT 1;r;r·:, r'rrinrAM r~·Pc::srr:i r:. TH~ tlAr1-1 
06JECTS OF THE EI11TOK {iJCl.lJ'.jF Slhl \I c; ,\l.1) Pt;TTlf"IS, 1iuT P~\TT1:ri~ 1s A:~t,­
Jl.ST STRINGS, t'HF_r,ERS :.:xrsr 1i1 THl: C('·'l'AIJD LAf~GlJAGF, P 1R THE PIJFPOSL 
0 F ! T E R A T I O N C O ~.I T ~ 0 L 11 :,, n f; P E C I F Y I ( c; r:- A T T E P : i r I E L[; S , H lJ T T 1-i ~ != D I T D ~ 
0 GE S NOT I NT ER i\J AL i Y i·I A id P lJ LATE O 8 J f C T S OF TYPE HJT f G I: R • TH I S ME MJ :.i 
T~AT MANY POSSlALF SNOBOL PATTERNS CAN NOT RE IMPL[MENTFC BY EDITOR 
~ACROS, THIS nE~IClE~CY IS SELDO~ HISSED. THUS fHF nECISinN 
TC L. EA VE OUT J NT Er, ER S SEEMS TO HA VF. 8 FF r~ B (ST P J THE T ~~TE RE ST S Of-
E F F I C l E N C Y Fl U T F O P TH F P l J r:r O 5 E S r. 1 A G F. N r R A l. P r~ 0 c; R A ,~ M T ~u~ L A t\l r, U A G !:-. 
Tr;lS WOULD BE l~PO~STBLE. Tl!F RASIC cO,,CLUS!ON rs THERf:fnRF THAT IF 
Y C U N E F. 0 P A T T E R \/ S O r-: n= R f: I t,J [ r, 9 Y : r, T A Cl R J [ C T S O F T Y P E S n T HF. R T H A 1~ 

STRINGS, THE~J YOll c:iRGlJhfH Y 1Tlf1 /', rr·'"'fL.FTF: PROCl~AtH·'I:--JG L;,r-,:r,uACi!= i_IvL 
s I\ o 8 o L , AN r, F. FF I r I r:: ~' c y ,j I LI t I o, r'f: i ~, t: t,' c s T I ~IP n r~ TA r ir co,\ s T c ~ f'?A r r o 1 , 

~ACROS ARr= rX?A'd~Eri tT 1''!'t·i TJ,f •!TH r:Y1,1,.r11c SUflST!TlJTT 11 fJ rn 
A R G U M E ~JT S • A T A r, 1 Y p n p T I 1 1 T ! : f r, L i • T :: ( L 0; T r [ A I ' , A 11 /, C P 11 ! </1 Y A P F ~ i\ r- • n-: l '.~ 
P E s u L T s I N s o ~, r- P o r N 1 c:Y ::; l: F I , , G s A v r:- : 1i ,, ri P F s E r c; o ~ , 1 A T ,, L I r: l I Fn Ii E 1 ~ 
CCt--:MANDS COt1E FRrw HI( t'ACPll FILY 1,:,Tll THE r·FCO•·D r:,: ,.Hr~ 'Arhf':i F)Jf-. 
CCRRESPCNDil\'G TO T~,E ~tiCFO t>[If',l, f! VCf<[r1 p:; [:fPLFHD. T~H cN:rr<riL 
P E T L P N ~ T O n: r· \J n q "' A 1 . T ' r , l r (~ T R L -~ ,.. • 

ALM o s T E cw r v Au \/ T r r C\ ~,Ac R I J r s A c: r td. F I LE , T f ii- 1; r 1, n r I I r:: 1 s r t1 ~ T r· ;-
T f-. At\ MACRO EXPA\JSl"'~' 8r=u11,s1- l!C rr.r :f rr T s1:,:sTPl1Trr·r. T~ FHif•1 11TF1 1 

r " TH£:: RE: Ar r: r u= • n Tu E r.• 1, r :.T , T T r : -~ E 1' A ~n r c q I v 1 Dr:·, T r ,... 111 r ( 1, 
~ACRO, THAT IS A Sr0 f;T[c:, r:f [.1111 C( 1'1 ,·; r·~. f:;{fC:lJTr.l /!Tf 1 .::. 1·FI-' q:·,Ut,f 
TC THE CO t1 M Ml t Ar T r: P TH F r l I' u c 11 1 I r·' \) ~ TH F f~ E ;, r; , ·;- ,. E ~ Y l I r- ri ! T (' t, 
SF EC IF I ES TH Al AL I 3 AV l· D t,~ n ~•MA f., [ S /, T TH r PD I i, T ( r T f-1 F 11 F= Ar t.. R r. 
DESTROYED FH::FDRE JH;11,,i1r J(i TI-+ Pf AD, Tf:r: SETL VfRs!nl\ ALLOl:'..:> 
R E C Li R 5 T V [ R t A C S i J !T H T H F C I) f n: C T I Tf 1 S S 4 V r "" , f ~ T lJ I \f p, G r r R q U' T I_ Y , 



A I\ Y TH Ji~ G ~' H ! CH F i'1 L F I L LS TI ; F. E l'I T r. P ~ FE Q U ! H r HE- IH 1· 0 PE A SY,~ T r:: n 
COMMANO IS ~JOT JSt:n RY TH[ [r11rnn AT All. Dl_iT l:ATHFr. PASsEn ()NTO T,iL 
0 F F R A T I t~ G S y S T F M : l ~, l ~ r, I v [; S r f · r r :J I T r, k T HF: P r:i C r-, E r, T Y '·, f 
r R A N s p A R E N c v , r H i s 11 F A r-i s T H A r c~ I v E 11 t>. 1, o P F. ri A r I ~: n s Y s T f: ,✓, F" o ::;, 
TIMESHARlNG, Tf.lr r.:l)fTl'\f~ \,.lf)!IT AFFTc:T SEQU[l'CfS OF CQl;Rr-CT cot·1:.~;p:, 

TC THE nPERATP!G SYSTEM. Hn'!r·vr:Y, 1,,,JTf-1 THt= ;,Jl)IT!()f OF T1...1F Ffi!T()i), .-/: 
II\TERPRET CEFTAl~I F:RrJutq.:nus 1:~1-'llTS TC THE OPERATI'iG ~Y"'T~;1 T0 i)t 

C O RR EC T I N P U T S T O TH E El) I T n R , T H I S P PO F' ER T Y J° F" T R A , .. , S P A R A r,J C Y T O T •H: 
P R E V J O U S L F V F. L O F T H F S V S T E "1 , I F , T n T H F U t JO F. R L Y I 1'J G O P I: R A T I ' I (; 
S V S T E M , M A K E S A \I ::.: 11 I T n R \I E q Y V A L IJ A p L I: , I T A :, D S T O T H E r C ! 1 F. P n F T ' I 1: 
OPERATING SYSTP1 0/\THI=,~ THAN rr;v11.:; ,.c 8UlUl ITS (J',,.j P1\~r:::~ 1-l,C)1 
SCPATc·~. ri-,;r,; nI'~rrnr,urs1lMllY H:t'l'11r;;: ;F ,_1pi:,,t1TI,,J1i c,)M: 1 \r~r1::i 

rSVI\TAC:TlCIILl.Y) roe;, THF 060'.! S[f~Tr~: r:n1•, 1 LJ""Z";;r-: i~; Trl,~T Ti-.1_:Y ,\~L 
r E R It'. r N A r E 1._i IT h = r r .. E •1 A Pt'. 1 n u JJ o r, A c L ci s r: P A h f-.: r, r 1 , E '.; i: , • r ,~ , J c: r i L 

S V N T A C T I C P R [ • P R O r F S S n R T O TI F: [ r !T cir~ (',m I ·:: H I l A Y !l l. L. !·) y A U T n M /\ T ! C 
SYNTAX M;ALYZERl FrH-:rnns F.utr C()~.:f''A,'WS TO C('['JTArr-; U\Jf~UJTC:J 
PERIODS AND CL05El1 PARl:t~Tl:EsEs. 
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/ 1f 3 , P R E i ' I M I ~, A R Y C O D E * / 

3 , 1 C H A R A C T F. R S T ~ I '·i r: t J T r L I T I [ S 

lJ T l L I T V R O U T I N E c; µ A V E A SPF C I II L P I ,\ C E I I , T H [ H [ t> f~ T ;• F S P E r I r I C A T I 0 N 
p Ra GRAMME: R s • E I/~ ,,1 MO rff s L) .i HE~' s ET L ! s TH [ s p r: C I F I CAT I r) i, L : \JG l I AG [ , 
REC'.AUSE HJ S[TL, TUf: i,n1JTHi[ IS tl,P[PO:N·iH ,:or rNLY oF T1-,f tpr1n\,E: 
Af\[I OF THE OPF~t.fTNG SYSTr:r' ANO (SCf 1ETP1ES) OF OlHt:R Frl'TJ'•ES, BUT 
ALSO INDEPENDENT or TH~ PATA STRJCTURE EfiPLOYED, MAKI~G C0~FLICATED 
CHAt--JGf:S IN THE SH~11CTUPE EXTREHl::L Y SI MPLF, 

A u T 1 L r r v ~ 1,; r r r 1 ~: r s r;; Er i f r-: :: ,\ s A R () 1 JT I t 1. · C ;:• ~; [ rf : D t: 1· r· Y 
DCCUt-1ENPTJO\' /1\J"' Fr"'lLL:Ji 1En ,1y 1\ rr:sr r,r l T ; F' E :i F r, P ,. ,\ :\ C F ) k 1 F 1 H. 
FOLLOWING PROPFQTI~S: 

u r r 1 s s M A L 1_ • < r 1 r s r ,~ ~ r s v c H o '- c r: 1 c A 1. : , E c r: -:. s 1 r r • > 

2) IT USES NO MACROS, \ 
' 

3 ) J T U SE S N O G L O R A i ' \/ A R I A B LES A N D f' C E S N C1 T U SE A I\' Y V A R l A R L F T 0 
T A A N S M l T I N F () ~ M A T I O :~ T O OT HE R R OUT I N F S ~ E X C E P T I1 S F O Rt-< A l 
PARAMETERS. THJ'- IT DOES ~JOT DEPEtrn Of! rrnTIALIZA'TIO~I 
PROCEDURES EXTFR~AL TO ltSfLr, 

4> t T I"1 !TIALI21:s ,,1 L L.1CAL vunARLFS B~TnRE IJSHJC' 1HF11
, 

5 l r T IS CL)~'PLE:-T::I y I :.1:JEPt=IJn[t,lT (If~ ALI. ,T! 1Ef· :)ot1T I i~E <; t;\ D rnt< 
~; 0 T C A L L J T H r: ~ f;: n lJ r I \· f.~ s < r. x c E P T r T .· 1 I: ;,- t , T I L I T I t. c r' r 
SET L. PR I t-1 I T I \/ := C, ) ~ I).~ iJ () A I r Y l i•, fJ U T (1 ii Cl IT PL.: T , 

6 l I T I S USE F ,JL I \' 1:. .~Ju OF 1T SF L F, I\' r T T !\ I LOP I Al' r 
F o P Tf.; E r APT r ::: 1, d R ·:; r r 11 A TI r1 h v s r r r o ,; 11 E Pi::- , 

7 l IT ri As :.J r :-, c ('-< s i \ T J A·' y n ti. p T I _; t I AL' r- r. FR t . .,. l ~) G c: y s T r- 1 , 

THE PRf-:LIMII\A~Y ror::: IS DP[SE•\Tf·t Ff PST SHJC[, IT l>'f>FI p rrs T:,[: 
0 f: PE N OE N C I I=' S P' D L. 6 CK n f D [· F' F l·J ft E , C I r S t1 F THE [ D I 1 0 "· '~ Li HU L T P f:: ~ , T I L 
MA CR O Ai', D P I T I t. L. T 7. ,;, T I U [, c; [ r, T I O '! S A R ( F' I; ES E 1 ! TE: f: r [= ,\ R T ~ F [1 :- l-; Pi: ; I ' · l, 
s H1 c F: t,,i A 1'J Y R ,-! L' r I \1 cc: lJ r. F' F I rn u r I H· u c 11 T T 1-J f: l n r L p I f- ~~ H I f ; r~ '; T 
RE r; A us c n E Y --1 ,.. ,, c · "' o F p r:t: ri f ,, r v o · ,. HF H t\ c F c,: () r T ~J F r; t. ", r i \ 1_ 

\I A p 1 A H l E c; I I\: I T l A I l7 f: i) J\: HI [ I M 11 r r /I Tf:- L y HJ L L / I\ j If 1 l' 'T (, T ! n \ c.: • 
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~VE!\i THOUGH SETL Hll:3 i·J{) PIJIIHf=~ rvpr VARIAr1L[S pr:.r_\ sr:, THE CL1Rq(:\'T 
SE~ANTICS OF SETI iLL □~ A SIMULATION rF FIRST LlVFL C~ON•RECURSIVc) 
p O I NT E ~ s w I TH O ~Ly ,., 0 n F. RAT [ I "IC G i ✓ V [ \il n: r: E TO TH f: 0 ROG RA·~ ME R , A\' Il 
~J-LEVEL DEPTH POINTE>(S WITl-1 so~;E t-'(>,E It·'COl~\l[:r•,!E:-.Jr,f, Ti ~lt-1ULATE A 
P c I " T E R - T o .. x r y ;:, E II A ~ I A a L 1~ 1

• ! , 1 E R r: x r 2 a v A L I r: v 11 ;1 I A r:; l.. r: T v p F , s E T ' .' r' 
A G L O 8 A L M A PP I N Ci C A L L E n PO I : l T E D 11 T 8 v w i-1 C S E 0 0 M A Hi ~: '.:_ ,.j I i L D E F I N E I i, 
SUCH A wAY AS TD ~AKE IT j1!pr1~T1 TC ITS R,AilGE WHIC'4 Is THE SET OF 
ALL DATA OBJECTS O!=" TYPE X TIJ WH!CI-' YCU \JISH TO HAVF: IT POINT, 

SC T"4E SFT (MAPPTf,JI;) POI'lH:llATrv ,~o TAI~:S EI\C.-' ,~~')[:•~f=:r PAIR ~;qQq 
TAIL IS A 1'IAMF: OF ti!J QClJFCT ;-;F rvp~·-x H'AT I~ [')IJlhiTf~~ AT PY ITS H[A 
vl t- I C I 1 I S THE NA MF I"! F TH F OR j t= C T < L' t: r I \; f- :"_ 3 [ L "l i ✓ ) , 11 r: "! I F I C II T I O ~,. S T r: A r, 
06,JECT WHOSE \JAM!: IS POI~HEf?TGC") APE (·A~E BY AS51G~;r-,1E:HS Tfl 
PCil'.TEDATBYCPOI,\JT!::QTO(Y)) RATHER n,,4'" '•IPECTLY TOY, l·Jt1TCH ACTUALLY 
HAS NO EXISTENCE 011TSIDE or THE RAi\'GE ,,r THE S[T POI\•Tf:DATRY, 

T HE 'I A ME OF D A T A O 8 J E C T X l S D E F I I\J E !~ A S A P A I R t ,, T ;, F G L O 8 A L S F T 
PCINTERTO WHOSE Hl=AD IS A CHARACTE'G STRING DY 1-HICH THI= PROGRAMMER 
T 1 ME THE DAT A O A J F: C T IS CR FATED, THE FOLL O 1-. I ,, G s E OU ENCE n r 
ASSIGNMENTS 11UST T6KE PLACF:: 

< t y t, 8 LANK , > r :1 , Po r 1, r E Pro; 
P rJ I 1✓ T E D A T 8 Y < P n I ~JT Ft-H O C -;. Y 1- ) ) :: ~ A T U f; J [ C T ; 

I F P :J I NT ER TO ( n 8 I E r, T) f- (~ • :l M • l HF I . < r r , 1 EC 'f , [JI_ /1 . 'K , > I I\ , F :, p· T F RT O l ; 
Po I ,. TED AT 8 Y c Po I ~, T FR r o < -; y t- , ) = n 1~ T :i C1f J F C T ; 

A n.cr.;o !SP()Ir--.'Ti-~(XI r.:\ 11 f;f: '.'1-FT',i•;: "'f,; r n;r f)t'(>l_[,\1 

P· .. H:.l'"drATt;l 

Ty p F: • X E () • T lJ p L • ,\ '·' n • Ty p E • i.-! [J • X i= .- • s T r I r .. G • 
A ,1 D , T Y F [ , T L , "· F ~- , \. L t I~ f< , 
/',q), P(')Jt1T[PTO(X) r F., (t., 

/, ,t ll , PO I ~ JT [ ll ATHY ( Pr I I T r f T CJ ( '.( ) ) '+ , 
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IT I s s u R p R I z I N r, I.! 0 w l-1 A tJ y OF" TH F s F s lJ f~ R () u T I I) Es CA ~I p f: C t" N s I n E p En T 0 
BE UTILITY ROUTPJl=S EVF-IJ [":Y sun: A STPJIJ(;[ 1 1T DFFTl' 1 1TI01,,, 1-<r=RF rs A 
LIST OF THE UTTLTTY ROtlTilffS lJHlr'T[ Er:tnw: 

6 8 F1 R C K F Y ', "!' A L l F l 
t, L 1\1 ( <:: T 11 I ~1 U , AT ) 
AREAK (STPJNG,CHAkSET) 
n E C On E C S T fi I t·J G ) 
J'.' 0 RM AT < L I •; F, r OP~· AT S ) 
THASf,i(STr.1 1 (,) 

'1HAS.-.{STPI:'t;) 
c:;TPl"'f~t, L[>'LT, STf !1.rf 
~• E X1 TA! l ( C r: L , T At 1 

~: T ) 
t. n R :1, b 
p I r, H T ( s T f; I i I G' C lJ L ) 
<::PAi'J CSTP!•JG,CHAr<StT) 
c;QUEFZF(STRING> 
r.HARS, STRHJG 
TRUNC. strt,~G 



SCt-iE NOTES ON CHARi.CTEP STRINGS IN SFTL 

A T T H 1 · F· PE S [ r-,; T T T t-" F , T f l E S PE C I ~- J C A T I n !\: ,1 F S f:: T L 

r f\J n r c A r L s r H A T I F v o 1 : A T T E H P T T 0 r: x T R A c r r H F r~ + 1 
Th ELF11E~~T OF A C~AhACTEf~ 8Tf-~P1G, YQU ~ILL Rr;CFlVI:: 
T HF \/ Al U f: rJ ~1 , A td~ I F YO lJ A TT E 1 P T i O r: X nn C T Hi L 
7ERO~Tll FLFMEl,T CF A STF I NG, Y0lJ 't-i I Li c..;:ASH THf. 
c::Y~TFl"1, F(;P THF F"LI_Q\✓ ll'.G srr~r!,JG-~t.~•JPl,11.ATIGI') 
6 L HJ~ I TH H s HJ!l p FR~ A F' 5 n THE n s T R I ~i G O r" l_; r I f' [ s /1 s 
\,!ELL , IT ~![JU L D ALL O l. F" 0 R LESS P rrn GR A~ i-' I I\ G FF FORT 
~N[ A NiCFR LCO~ING TEXT (THAT IS, s~u~cr TEXT 
r,EC.-UTf-dt 1r; /;,, Sh~•Li.F"f) f'L 1'0!:F or r:HAr-:ACTEi:.'S T:) (0·,1vrY 
T T c: l I I T r- ".: T T () T f [ C: r T L C (' t· 1 r I I_ [ ,~ ) \ F ti r T \., , 1 F T -1 l c; L 
r A ~· I: c; l J O 1 1 L i l R t: T U r I T ,.; t V A L lJ E ~ I ' L -:: , 

i. P r-i h /\ T TE t ! PT S T r If'. 1 r f, P 1-' t-:- FF- Y .\ S A~! t> 9 t; f< V I ,'\T I 01, 

r O f C: n P ~· ) o F C r I E O F T r• E E L r:- r' t= t-.. T S C', f 
r A ? L F • S PE c 1 F I C A L L Y rT L O O I< S F Of; T HE F T R S T E L t ME 1 1 T 
nF TABLE ~HOSE FIRST CHARACTERS rATCH iHnSE OF TH~ 
~.8RRtVIATinN ~nT~OUT AMBIGUITY BETWFEt-i IT A~ID 
~UCCFFDHiG ELEMft.TS, THE FDIH'R tSFE THE t~All\ 
i . 0 C P l Id L L I N i [ R P F E T At ' A I 1 B I GU OU S A 8 A P E V I \ T T O ~-1 A S 
t. ~- () P F. PA T I NG ~ Y ST EH COM t I A N C ~ I OT A ,1 F D I T 
rOt'rH11<!", !;:/LFS:-. TT IS MJ ,AnHFEvlAT!0~ 1 c:Pr-CIF!C<'ILLY 
t. P ~ E A ~ 11.: C A S /Y r I T F Y 1 I! T 11 E T II B L F , 

I.J E F I I\ F F" A H H ,,, ( f' E v , T A r.1 L I- ) I 

TAELE: TABLE+ <<t t,O>>J 
Hf.:TUR~ 
I F :: 1 <: t< < = • TA f' u: 1 (( 1 t," L F ( i )t 1 l ) ( 1 : • f:f- Y ) t r i , K Fi' A I I 11 , 

( ( • T A 8 LE ( K \ ( 1 ) ) ~ (j • J. 1- r· y ~.J f' • ( TA p L [ ( '+ 1 ) ( j_ ) ) ( 1 : • 1' r y ) i'~ r ' h f-- y ) ) 
THE~' TAPLE(Kl(t:') r·L~f 0'',; FllJ AE,Rfi: 

DE F I ~ E F A l, N ( S T F I \J r , r O l l : 
I F' C O L G E , ( • ~ T P I 1 1 G I r I f' , r -U I U. , r; T f r: ,._ r F T lJ F· '. S Tf. I \ G : f 1·4 n l F : 
J: SPA''(STPPJG,~:;t ;r:>): 
R E 1 I I R i\ ( C O L * ( t f ) ) + I'.: 1 1 ' I r ' ( , ( J + :i.. : • S 1 ~• I ' ( · - J \ : 
Er,it.: Al.1'.J 

DE F l I\ t F 8 L. AN f~ 0 LT ( ST r: p. G l ; / * fl l MO \I E /. L L r· I. AN r: S I 1-i ST F' UJ G • / 
tH:VISTr:: 1 /'G = ~.'llLC,; 
( v 1 < 11 J < : + S T R I i'! G t S T P 1 !'J r, < J ) : ; I : • 't -;. ) 

N F w s T R I r,1 G :: ~, w ~ r r I ~' c; + s T R 1 u, < J > ; ; 
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RETURN NEWSTRI~JGJ E~JD 8LA1Jl<OUT; 

rrnEH, H[:r:0G1·1IZFS A SPA'.' Of C'H/,RACT[RS AT T!iL 
RFGP111pJ( 1 OF":, c·r1n 1 ,r: ~JHJr;H Al~E 110T FLFl"'~f•JTS ;lf 

C ff AR Sr T ~ TH F LEX I r, A I_ C: LAS;; TO B [: CHECK En • 

IJ FF l NE F f:l f~ EA K C ST R I : ✓ r:, r, H (, F-' :.; ET ) 1 / • S ' 1 C i~ f'1 l r AT TI~ R r~ - - H H: l-1 K < C 1--< AR SF T l • / 
J: 11 ( ,'j H I LE h n T • s T R T f✓ r; ( 'j) ... CH i-dl s FT ) 'I~ _J + '.I. J F N r: w H T LE ; 

k E f 1J R ~J J"' 1; HJ D 8 PE II K ; 

DE F IN E F DECO Dr= ( ::; r P I ~' G l ; /-t '.' · J D n ~ Q l J r: r-: Z ,: * I 
K=lr~=l:\FW=NULC,: 
C W f- t L F S T R I ~J G < r: > ' 1 E : I [ ;.:;, c J ) 

~'E 1 ✓(.)) ;:; STRrw:< T) I'', ! "~t~V, /.,- PUCF A C1-lA:-;At"·T'-:F~ */ 

K = ~+1; J: J•l: 
I F 5 T R I f JG ( I< ) E ') , L r:: fi 11 T 11 HJ /,. ! td<r f? [:PET l T I 'li; 5 • / 

IF ST i~ I \J l, ( K + 1_ ) GT , 1 1 ,H~.: 
'·J HI ( J : r, A ,W ( K ) ) = C A R !1 ( 1., ) • P lff V ; 
J = J+r.ARD<K); 
K = K+?; 

E L S E I F r, A ~ D < K • 1 > [ 1) • 1 T H F ': 
: J E l~ ( . J ) : Z F fl 0 ; 
j = J + 1'; 
f<: K+1: 

END I F S-:- R ;. ~~ 11; 
f:'.NC IF STRI'V;l 
E~D WHILE; 

RE TUR "-i '" E W ; P.1 lJ i1 Er· O "r· ; 

<.; l 10 I_ T , .. i: F 11 , SLY 
" A :J P J : , ! : T ,.. t L f: 

0 ': F T f\ E F 1 AR L. [ r i '.>' n r: • ST T • r; ; 
RE T u R ,_, [ + : 1 <. = ,'Z < :; .1, S T ·-. l :,. ; 1 i I\ l L l < v 7 1 

E~C TABLE ENCODF, 1 

D f: F I M: F TA 8 LE D F C "'Dr- , ST c.: I i J,; J 1t l : r i) f: t. C (J D f: ,. / 
REV FR s E = ~ <TA 9 ,_ r. ( l< I ? ) ' T /1 i L [ ( ( I :. ) > , ~- <;: f: <':,I.TA ) L r= ~ ; 
RETUf;\' 1{EVERsr: r:\1:'0T"i[. '-iTliPJ 1::J F'·F T/,'U i~[CC"E,; 

FORMAT REF O W1 AT s A L IN r-: [; y Rt: T l., r;' ( ~i r, TH t= C ()Lu :1 [, s 1~, r T 1-l E L I ~JF I I. 
THE ORDER srr:c,rrED RY llH: TAUL[ ~J~~,ATS, EACH ErJTRY Tt-s FOR•·'.ATS 
Is A PA I R r ,,J :J I r: A TI ,\, G c nun 1., co L. v, 1. s, r n. < r Ro i , To> , 
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THEN FOqMAT WILL RE+UR~ THE CONCATE~AT!Oh OF THE FOLLOWIN~ COI_UMN5: 
1 2 3 2 63 fi4 6i:; 

0 E F I N t F F OR M /I T C S T :7 I 1\1 G , F OR H A t S ) ; RE T lJ P :--
I F ( ,l, F O q M A T s I s . L E ~I ) L T • 1 T HE N s T R I \J (1 

EL Sr: [ + I 1 < = K < = L F: .\J 1 c. T q I "JG < F n R 11 AT S C K ) C 1 ) : r ORM AT S < K ) ( 2 ) ) ; t t J;, F C.~ t-11, T ; 

r H A s H P FT I Jn 1~ s T 1-1 r L~ /, ~ 1 1 c ~ ::i E c1 ~- _4 c H A R A c r E r. c- r ~d · 1; 

c:i Y TAK t I JG l VI: f-J Y 2 CH AR ACT i:: F-: S Ai' 1 D /\ n r T I, G TH F. I f. 
n I SPLAY CO ll F. VALUE • Tf, t ~ S lJ M I S T 1-1 t r.1 U ~· I? f::'. H OF TI~ L 
~ I T SET I I'< TH F - E I T ST R T f; G 1~ H t CH I S 
PE= TU r.m F lJ • n L r, HASH I S TH F. fd S H COG t' 0 F ~ r.., [ n TH FF 
~ T C1 I '' G TO ..J H I CH n,r· TH [ CU r: ~ t '' T S T f~ T ~ r; l S f3 ;:· I · L 
1: o '-1 c ,\ r FI JA Tc D r rH: 1 As L, r: c; f,.:, h F' o s F s, ·,. 11 1 c L: c L , , 1. 1 v E c; v 
'·' F. L L h r: TI!~- I\J JU. s rrn ! r; ( t I! L L t1! T s T RT 1\ r p·, h' T ,d· 
L4ASH C1)lj~). Tin :3tr r:TRI'J.J I~ HAS,1;::D I•\,rn ~. ,~LT!. 
~ [ T FOR O t J I C t\ r:, [ T F c? I PI AT I O 1 ! 0 F i . H·, q F ;, S w 1 ~ , Jf' i , , 

,·o~E9 LEV[l Lf\:,1G\lAGE It·IPL[l,1!:f':TATIO~:, rF cou 1:sr, ,1 

n I T S T I~ HJ G I S P R OF A G L V F A S TE R T H A I l A R td·< n C µ - A C Cl: S ~) 
c:;ET or BITS, 

OEFINEF IHASH(ST~TNn,OLnHASH)J PRFV = P'iEGER(STFif~G(l)); 
IF (4STRING) GT, t iHEN 

0 L O H A S H = 0 L D HA S 11 + ~ P R r: V + I NT F G E P ( S T F: I ~- G ( J ) ) J S , F R l V , 2 < = J < = ,1. f; T H Y ~l G ~ ; ; 
Rf: T UR ~l 1 L D H 1\ S H : E: i\J D I t~ A Ci 11 J 

P-l~~:,1 110ES TiiF •;:qE T·If-FICliLT (Ti!:,1 J1,A~~·l 11 !,;l,,· 11 

1'[:-11~.l. liA:1ln ·~,; :'[' ~n:-: I l'it; L r TI• :i1;1,'.'I f r:;[U · ', 
qJ!llr"ATl t✓ 1j' COlJ'l 1

-:; Ai"'"' 1., ''I!l(,LF cr•Lli': 1,f- p•r TcJt 
~ ~i F ;:,., ,< r' II A H ,1, C TI~ H \., I · I C r◄ HF AC,: c T ~: F ,1 T TE r: :\! l': FF I ', 1 T I C, , , 
_i 11 ! C , -l M~: E i : O T H A S : E !) ,' T A L L , r n F l L. C i-1 ,; A ;:: r ':; 1 C T I " ! 

('JrlT C!ll ✓ TAlt-lfi';(~ !, PAT'ffHI\J):'F r:-jt ~rr.:pc', f'i:'S:-1 !'; 

r-Ai_Lr.:, TO 1\CCUhlH.,iTF ';HF Hi-\SHCCJDF., 

iJ E F l I'. L F j I A ·:; ' i ( '.l T ~ i ' ,; : ) ; 

H A S ~ ! = '✓ L , ; C 1J l : 1 1 

(
1,Jritu·- COL Le, ,1,Sr;:;,jr\!; -~011·1; r'.(JL:: '' 1'l_ +- ii> 

HAS i-, A 8 L F = '.J J 1_ C: ; C n L = l 1 

( 14 11 ! L [ C S T H I \J · ; < i ) :; LJ , ( ,i : t ) I '-1 P , c- T ~ I '-: I , ( J + 1 ) F.: C , t : -t > 
,\ trn . C 11 ~ L 1: , ,1. ·~ TI I J l\i Ii !H1 I t,J G r o L :: COL+ 1 ; ) 

IF srq1!,JG,,J1 ·q~. ;1.:;,, r1,r:: 1
• 1-1:,:~'lA"'lJ: = :!t,:,h\HLF'. + ST[<f1 .-~<rOL >;; 

£: :, D .H I L E : 
l H A s H == I q A s ,.i c N ·" 3 ~ A 1~ L F- , ; i A s ' : , ; ; * r c : , ~, ,J ,. r: H A ~~ H c r• : ; E. c, r T i 1 1 5 r r ::.: r r: * 1 

I F ST P I NG < C () Ll i:: ll , t :t Ti !f· hi / * Sr ARC 1~ r OR A I• ATC f• Ii', G c C I L r-. • I 
COL = C □ L~1,J=C~Ll 
(.JfHU: sr::1r•,1r,cc,)u ,Jt:. t:t- :,1,0, r0L l.F •• ::;rr~pc> rrt :cr11 +1;; 
1 F co L r, i: • ,1. t~ T 1} I ,, c; or. , { co L • J ) r, t= , :t? TH r N u~ RN~ s < 4 , : F c=:, 1 ~; ·, r , J ; 

E '✓ 0 I F ST ·' I \I l1 ; 



ENO WHILE COl..J 
RE T lJ R 1\1 H A S H J E 1,J n I H i S 1-0 

T T U: IH::: RAT A ~l L F 11 f i E i HE n P 1 TI: GE: R ', A ~1 A F P I 'i l: 
( C n L LAT I ~JC SE Q U [~CF. l r PO M THE C h Ah ACT ER S ('; ,\1 H' H1 t: 
r i'l TE r; E ~? S ·, r, A N r3 F I< F r· r R R ( D T e, I 1'1 A U T I L I T Y 
r, 0, J T I ~i r, D 11 T I N I~ FI\ E FA L IT S HO Li L D FF A SE l L 
1.1 f~fMfTT'✓ F ~lt,THl:F THA"' A GLnRAL VAFIARi r:', ALTf-inlJr;1 1 

T ,'~ T HF. C In: tff "J T I 1'-IF L E H f. fJT A TI n N 1 T I s F X /I C T l. y T h A T ' 1\ 
~<\CHINE n[PENDEIJT GLO!'AL VAr-<lARLF1 

I• LE x L r o E c r or<; 1 F s r K r u: A r s t LE s s t n, At'; s T R I t✓ G R .., 1 
JJEFINE:F STR!~I~,'\ Lr7 x1'r, ST1'H,';;1;U:~i=+~:rrn1 (i[_; /✓ Ir-,1 •• sr1q,.1:;A:;,Fn,rH' 
I F =: 1 <: J <=LE:! t ST~ 1 ; : '~ ,\ r J ) 1 1 f • ~~ T R I ;,; G t; l ,J ) 
T H E i; 1 N r E GE o , s rri r · j G ,1 < J , , 1 T • 1 1 ~ r t:e, r • .- ( s r :.: 1 , : (.r-3 < J , , 
E L 5 E U: 'J E Q , .i. S T ~ I ,,Jr~ A ; 1: :-n S; I' l'Jl1 A I_ L X l. T , S T r P: C I; ; 

~!VEN A~ 0PtERFl 
T A 8 S F: T , F U ii C TI ON !~ E X TT A 8 
~OLU~NS TO SKIP STARTING 
~HE NEXT TAB AFTER col. 

DEFINEF ~EXTT~O(CnL:TARSET)J RETURN 

s ET Dr T A [l s r A L L C j, 
WILL RETURN THE ~UMR~R or 
F" R OM CO L lW l\i C n L T O r, E T T l l 

I F = 1 < 11 K < :: + T A n S r= T t ( r A rl S F T < K l I ~~ , X ) G C , C () L T H E i ~ X "' r. 0 L [ l S F 1 ; 
[:~.JC t-iEXTTABJ 

... H l :, t 1 :.:; I-- r ,_, I I t i F l X r l w C TI Of h F T I , P \'. l T S F H S T 
~r"' 1;U'1F T ,~·,~ !TS \.',\Ll:,::- TF IT IS r,r~-f11c-J', 
,-,r·1l:''•' r sr= r11E sE:r:1:,1t t-"Gu:-E1ns, 

DE F ! I\ r:· F /1 0 r~ t 1 • l' ; Rt:'.' T •I"· 1 f ~ A t J E , 0 ·1 , T ►1 r· I; A F LS F F : f ;, L1 t< ': h ,' , ; 

r ;n: ~- 1, r r r 1 •,: r'I c 1 "' A! r ~ '. 1 s :, s r,, 1 · r· IT ,~ , 1 r : . ! , 1 r: 1 r 
1 I ~ U { ' 1\ ' f ·, :_ i, i '.. f I\ ir 1 ·r L ::: T i I 1 • u;' i\ '-. l: . j [ ; ,' I 

;•,cJJ:~ THr: ,,oR,iS. 

K = 1 J ( :: K < : t< < = + ST -~ l '" G , ST R [ I 1 (~ ( I( ) F tJ , ;l' ~ A • · t . S T r, I i ~ G C !< + 1 ) i.-: C , ;t ;t> 
S T R l ',I G : :; T 11 I i J (~ ( 1 : ~: -1 ) + S T v· I I · ,. < I<+ ~ : ) ; ; 

iJ F F I r, E F f~ r G Ii r ( s r K r , i ~ , , 1 A ') i; 1 r , l ; 
N E Iii = I\ U L C , i O L V l: C T O r; : : 1 U L T , ; 
I• N f; w = s Tri r r., (; ,.i T r ,J :) , 1 T Ml: LT ! r:i LE ii L .\:. r· s • / 
NB L A I\ K: s = 0 ; \J [ 1•✓ ~ I I I J L 1; I ; 

(.., 1 < r: COL<= MARG 1 r✓ t < ST I( 1 i\J1 CC O L ) r l E • C 'I- ,(, 0 P • ST Ps [~JG ( COL+ 1 l NE • ( t ; > ) ) 
~ E-W 11 ~J E I~ + S T ~ ! t J r'; ( (; L~ '- ) .1 F 1 

; ! I v i 
NB L A !\ K 5 r. [ + : 1 c.: = "- < = .i. S T ,j l '! l, t S T R I ,, G ( 1-: l r.: l., 1 ;t l 1 ; 
r R I ~n • ,\J E ',•r, r. c 1. , r; a 1. A •, f< ,; , • s n r ! : ,-; , .1~ 1: \ i i 



IF <•STRING IS.LErn LE. (MAHGIN/2)(; 1-l,ll:'J ,n.!"'ARGI'✓ TllHJ 
RETURN STR I ~,Jr,: r 

tJ:; (KARGlN-,1.~JFW)/N~iL4i'Jl-'S1 I* ~I::: 111\'l'PEP OF GL.Af\f\S ~,[ri '~'or.r •I 
EXTRA: (MAPGir--.-a,f~1)/i\JRLANK:3J I* IJUt'1E::• nr 8L.A1Jk-:-, Lf:F'T 0\/FP•/ 
BLV~CTOR = [+:1<=K<:NRLANKSl <N>: 
J F f. X T RA GT , 0 TH F N D T G TT SET = Sf,, :L <:: K <=I. P L At-, r< S ~ ; 
(wl<=K<=EXTRAJ X nu+. □ IGITS[T; 8LV~CTO~(X) = 8LVECTn~(X)+11iENn IF: 

I• SECONC PAS~, THROIJGH ~IHJ- .. PUT l:JLA!<l'S Pt,Cf< I~-*/ 
K:1; X = NULC,; PREii = 1i 
<~1<=COL<=(MARGIN>-it ~FW(COL)EQ,Ct t>J 

STRTNu = S1Pl 1·1G + Nt:1-/CPRf':V+t:CCl )+( 1·L\/[CT(JR(l<l•Ct 1->): 
p R E \/ = r: 0 L ; :: n L = C n L + 1 J K = K + 1 ; F: ' ' ; ... 1 ; 

R E T 1 1 R ~-' s r R r •.1 c; ; r.:: \J ri n r r· 11 r ; 

E:XA~'PLE: 

c::: P /I 1·J I S A F U ~ J C : I C 'J I "SE ,\ R G W1 E ,. 1 T I S A S 1: T , S P 6 i. 

T R I E c:; TO HA TC H T f E I: ;:: X T C H A hi /, C T E R I ~ T ,~ E I h! F U T 
W I TH A IJ Y CH AR ACT Ff; I ·• TH[; I ND I CAT [ n SET , I F I T S r~ 0 T 
~N THE SET, SPA~ FAILS, OTHERWIS~, T~E LIST rs 
qE~RCH~D rnR THE rEXT CHAR~CTER or THE I~PUT,I~ tT 
TS f~l"IT TH[RE, SPA:, sucr.[E!;S, [JE:CAl:'.:;E AT I fAST oi:f:: 
r H A R A C TE R HA S fl E U.: M ~ T C HE C , I F TH E Sr; C n l\i D O i~ E I S 
i s F n lJ I ✓ D ·• T H F. T H I p n r s T R I t: D , r T C • 

SPA'I (STf:TrHi,S[T) FLT'Jn'JS 5 C::[~✓ C·:r S[T 1!,Tf'!,rS 
Tflf r·rns: h i:·1,j\:',1'."F:~,.... r1r sTr•),,(., 

D E= F I I\ E F S P A \: ( S T R I : I G ', C H A R S F T , ; I ,,. S ~ C f--< C l t' A T : r: R i ! * I 
J:: 1 J ( W H I LE ST:-;- I 1\J G ( J \ -+ G HAR SET ) J = J + 1 ; Ft fJ '. I· I LE ; 
RE TUR~! ,J -1 ; F ~Jn S P ,\ '\! 1 

r f l R T H f: S /\ K E (~ F S ~ 1 ,'\ I I. r:f ~ , w, il e": r: () , 1 p .'\ C T I p p ~ fi J [ ~ • 

~QI! EI= Z F CO ,IJ [; n, SL ~ C t J T ~'.UL T 1 P L f. 0 C I I P PA ''i C.: S 'J f 
r~HARACT[RS. AS Ai' l::XA 1PLE Ifl OCTAL DTSPL,\Y cont: 
"t.7 (4"1 11r,'1"AL) Hltr KS {•t=cO!'f·S "i51.l,~•l,3 l\1 STf:•ll'. 1r 

DEFl~EF SUUFE7~<STRTN~)J 



( W 1-1 I LE I LE. ,1. s T R PJ r. U O IN n T = f + ii J = ,J + U l 

IF sTRit✓ G(l+1) E~. STf1t1:n(I) THt:1 1 I:?;; 
(WlilLE STRH!G(I+N) r:Q, ~ThP1G{l) 11~\r, ~• l.f·, 6~) r1:: IJ+t: r::f\n 1.1-ilL;·::; 
IF N GE, 4 THEN STRING(J+1) : Z~RO; 

ST R I :\J ri( J + 2 ) = :\J ~? ; . 
l=I•~+1J 
J=J+JJ; 

STR!~G(J) = STRJ~G(T); 
ENO WHILEJ · 
RETURN STRINGJ F\Jfi ~QIIF.FZ~; 

c µAr: s R i:: r 1 , P ~: s T 11 [ ::; FT c r r'" 1 ,\ r: ,, c 'l' Fr.:~ r 1 

[+:X(J) ➔ STRIN~J ~:X~ 

0 E F I N f F C ~◄ AR S , S T F I ~' G ; f~ F TI J PI! ~ST t< 11 : r· ( J ) • ~- < = J <::: .:.. S T k l r I•~ ~ I 
E:~C CHARS,; 

T R LJ N C R ET l J R ~J S A S T R II', r, W I HHI ll T I T S T R A I t. P.1 G 
BL A '~KS, 

DE F J ~ E F T RU 1\1 C , S T P I "' G ; 
IF v ,sTRING>=J>=t, sr~r~GcJ, EU, ,, ~, THft x=c~.:; 
Rf:T\JRI\ STRP'.G<1:J); H'D TFlHIC,; 



I• 3,2, MAC~O SECTION •I 

...... CHECK(lTEM,TYP):Tr TYPl:(ITFM) r,J[:, TYr 1HF:t< ILLAPG;•• 
•• PUSH(ITEM) = STArK(~~TACK*1) = ITrM 1* 

+t PQP(ITEM) : JTF:"1: STACK(~STAC~,); ~;TtCk = f:;TACt<(1:~ST/\rK•1> •• 
+ * I L L A R G : E R R (1 R ( 1 \ ; ,1 K r L /, G: T , * • I * I L L t: G A L A ::, G IJ r~ [ (,! T T Y " F.: * I 
+. f.: R : ( ;a! $ t > * * I • ! I S F J F' 0 h' c: '. ; :1 - C F • R E C O f~ I": * / 

I• ARGU"1EN T EXTPArTnRt.; •I 

+• ARGl - ARG(:t) ** .. .... iRG2 :: A RG C?.) .. .,, 
+• .ARG3 :; ARG(3) ** 
+• ARG4 :; ARGC4l ** 

I• MASH-TABLE FiELD EXTRACTn!~S 1'/ 

+• PAGENQ(X) = ( X ) ( 1' l •• 
•• LINENQ(X) = (X>C?) •• 
+• HASHCDCX> = (Xl(1l •• 

I• r I t:L D EXTkACTOrS C r- ",,if T ['/\TT~:,, i 'C ., I 

•• FLFN<xl = X ( 1 ) ** I• ' '. T I; LU r:: I 1 */ 
+• ETYP(xl :; X ( ') ) ** I'* ' l " r H ,... r : IS C: J L :! , I .1 

~ ~ 

+• ESTR(X) = X (q ** I• TYPF 11 - -Till. STHT:;c;; TYPE L•-t,,.1J1 T sn-n~- ~ 

' 

•• FVAR(X) = )i. ( 4 ) "* 
,, ... STO•ff I : 1: Ar; I A fJ L: */ 

+• r.LE X C X) = X ( r:;; ' 
... / ♦: LFXJt;f\( r. LA~<; TO ':;E i'HTC1H-r *I 

+• FCPR(X) :: >:: ( ,, ) ... I• -. i' I_ u,Tr . / 
+* r l :q ( X l = A ( 7) •• I* J:.c 1 ,:: f : J, T ,~ ,I/ 

•• EC!\JTCX) :: X ( F< ) ** I* 'JYI-JH: l C 1' r1p v r; r C l tJT */ 

+* EQUISi<(X): X C. X) ** I* ?;,1orn r,r : Tt' ilE T h' I [ r , F I r'- S T • I 
+• FQROTHfR(X) = c .p=Qtirrr<cx,, GT, r, •· * \ 

.. ; 



I* 

DEFINE !,~ITTAL; 

TT TS ASSIIMEL :!•AT t.LL VAHI/IHLE~; DF.FTNFD l" THTS 
c::Er:T1O1,_: t) 1l li\ilTlALIZATIC;,J 1\i<E GL08Ai Vl\RTAHI.F~i 
1.: H r r. H I\ K F- A u T O t1 ,I\ T ! r: A L L y A T T A C H F D T c, A N y ~ u r: n r u T I ' i L 
11s11·,r, Ti·IF:i1. ALL 11,r 1-lFST or Til[ VARIARL!=S r•: T!.t: 
PROGqAt1 Af:F LOCAL', AN[I HEI\CE AHF P!Jl' IALIZrl) 
q F F O P [ U S I t JG A Tf E M ! t·J A S l J P F< 0 I! T I NE • 

/• LFXfCAL r.L/i~S l'JTTIAL rrr;,;!TIOt✓'~ +rl 

A ALPHA~ETIC CHARACTERS 
N NUMERJC CHARACTF:(:;S (0 ... 9) 
S SPECIAL CHARACTER8 (ANYTHING ELSE) 
0 ARITHMETIC nP~RATORS <+ - * /) 
8 BLMJK 

0 TH F: R S t. RE t- LI I!: t TI A Ll Y t,1 UL L 

ALPH: tABCDEFGHl.JKi.Mi'.l[)Pl~l~ST 1.'VWXYZr; ~1li~':: 1-1~'34~678GOt; 

/• CHARS IS A UTILITY •. ,J t rH 1' 1 lA'JGP-~ f, STf J 'JG 
I ~ T G THE SF. T n F I T ;.:i C r' A 1.:,;.., r: T f: F: '~ ~- I 

NUl"S = CHARS. id!M; ,,LP!1'- :: C' 1.f'~S. Id r 1
,; 

ALP 1-l A NU 1-' = A L P f, S + , 1 lJ 1-: ::i l 
QUCTESET = OiARS, t .. $?,..1'/::-,J [<>t:; ➔ ;t; 

SPECIALS = CHARS, (t,,: i < )"1-i + ! 1UC1 TI c;[T LESS, -t-/-t; 
OD = t + .. - I -t- .1 n F s ~ r- 1: t -: -: • r, !) ; 

I• L X CLASS IS THE Sr: T J F l L X l r: AL CL,\~~'.; F ~ "/ 

*I 

L x CL A s s :; :'! ; < t A ,:. , A L c- ;-; :, > , < ,', .i 1 , is' u 1-1 s > , < t r t , r: PS> , < -, H t- , ~ : i t- ~ > ·• 
<-/Si-,SP~CiALS>?:J 

I* Af\1S0b IS Tf1F Sl-r ri~ 1~lit\l-:;.1·rr::r,~; trr S!'f-/. *I 
A ~ S n 8 : C H A R S , C ( -+ : Y ➔ L >.J' L ,: S <:: ) H [) • Y ) i 

I* SCAL!::R I~ 1H[ ~ASTfi-,' Sf:AU STt~l1·r; •/ 
SCALER: C+: 1<= J<~l~l 

((+: 1<= K<=9l t1FC,I'. + AU-\.i(_j)); 

/• SYSGUESS IS TH.: TUPLF 11r f'ATTU,1''5 f'(1F" roUTl['iE r.uESS TO tr=TFR~1 !r,1E 
TH E. SYSTEM FRO ~l l n~ r. t n F TH [ F I L F: , * / 



SVSGUESS•<1- PRQGRAMi ::CA)>1:~, 
;t OVERLAY: ::<N>>1:~, 
'I- S ll PRO l ITT 1'1 r:: : : : ( A ) ~ 1: ;t, 
;t FULCTT0•1: ::CA)::i,,111-, 
;t IDENT: i: CA)>1:t, 
1- ID: :n111ISlrHJt, 
1-l•'t, 
'I- A E G I ~I.,.. 
;r! '.li ;r! • 

.,. DEFINE: ;t I 

;t = 1-, 
;r! J .,. , 
-;.:t1:•: (A):.j:t., 

;t ;:t >; 

- ?7-

I * 1- I', H O "t. I s T H r. T l I p I f:: (1 r r:; y s ·r r~ t1 j ; A t ·, r f L t s T E [) I ; ~ :; V s G i. I C: ~ ::- • .,. / 

;t r o PT R t- '-1 t- ·• ;t r u,,, 11 p 1 ,t • ;t re,,' T r, /1 . · 1- , t r or-) ... : t, ~: ;c: , 

;i!C0' 1Ft.Ss,< 
'1-COROLt, 
'I-PL1;t, t.PI 1;t, 
-/-ALGOL1-, 
1-SETL81-~1-~ETL8-~ 
;tSY~~Pl"t, 
'1-BAU:;t, 
;tUPDATEt, 
;tABSOL JH:t>; 

rr-._TERPS: s: t-ro~Tiit.Nt,t.HASIC-i.,'1-SII SCPIP:-/,t,;~LG(Jl.l,tl 1P;-,~rr:-t>; 

SYSTABS:; ~: 
<t/'bS(l JT•:~>, 
<.,./ILG Cl I 1- I 

< .t r: A 1_, , 

< ;t R ,; U' ;t I 

<1-COP(JL'i-, 
< ;t r, 0 I q.J /J s {' t •, 

7 , 1. lJ , ~ 3 ·• 16 , 1 9 > , 
lfl,16,31,42,7?>, 
., 1 r:' 9 2'( "'7 .,. 3r. 
I I .l 1 I ' , ) ' 1 I · V I (; I ,.' ;. I • ) > I 

l'l,1~,16,20,24>, 
.1..'l ,;J1·,3s>, 

< 1- 'u /\ r.· t , L , .i. r' , :L.: , 3 :, , ·1 11 , • ! , , ; · '. , :i r; , U , , > · > , 
< -;. J O \I I A 1.. i , tl , 1 ii , ? [; , 5 0 , 6 0 > , 
<-;.M[Xt, l2,,7~~?,30>, 
<tPL1t, :,,15~:K,21,24,?7,30>, 
<~~UinnL~, J,1~,,6~20,24>~ 
<t<..;[TLr,t., /,J1 ,1r_:,1q,2J,27,:t:L,3S>, 
< -;. s I : ' s r· ,~ r P r t > , 
< -/- r O P T ': A ' · ~ -. , 
<1Sl~'1;1_At., 
< ;t SN O jj O L ;,' > ', 
<tSY''PLt, 
<;i!Tli>, 
<;tT2il'> ~: 

·, • 1 L1 , 1 ~5 • 16 , 1 c::, > , 

d,1H,?8·,50,6U>·, 



.. 2P• 

T H I S T A R L F C ON S I S T S OF A : ~ 0 R n F.: IH: D C n L L E C T l () i J n F 
~AJ~S WH0SF HEADS ARE CHARACTER STRING~ AIVI~G TME 
\ 1AME OF [i)}T Cflt 1P1'.;S Ai:D hHOSF CORRFSPO!NrI,!G 
+Atl~ AkF A COPY CF THF COJE USED TO I~PLEME~T THE 
c:n1T CDl"FlA 1ID, S[[= r1:E CHAPT[F c,uu=o FTRST u:veL 
~DIT COMMANDS. IT IS A DEFI~ITE C[FICI~NCY I~ 5ETL 
1--1 0 T T O H A 1/ E V A o I MH F. S O F" T Y P E ~ 0 I i'J T ~ R • ( SE E S E C 
? • :; ) 

EXECUTES=< 
<1-At 
<tALIGNii! 
<;i!ANC ►rn~t 
<;i!ASf<;t 
<tPI 

, ANCH('lf~>, 
, AL N > ·, 
, A : ✓ e-:Hnr:>, 
• ASK>·, 
, ' C1 T T rf > , 

< ii! El L A H. # , 7 1 !I A '·i I '. :,. , 
< t \, 't I r, d /I r.; C, r :> , 
<;tPELETE;t , T'lf'.:L.ET[>, 
< ;t D I S P L A Y t,. • i 1 I .:; ~, L ,-, Y > , 
<;tDUPLtCAT~t, DUPL>, 
< ;I! DY N A t-1 I r, ;t , rw I~ AM l e > , 
<ii!ECHQ;t , ECHO>, 
< ;t E O I T "I- , 7 E tJ I T > ', 
<;tEND;t , ENnEnIT>, 
<;tERRQRi!! , ZF.RROh>, 
<;tESCAPEt .. i::srAP[>, 
<tEXECLiT~t , 7EX[rUTE>, 
< jl! r CR~ AT ;t: I F () r: i~ Ar>, 
< ;t H A L T ,., E -~ [: t , H A l T P [ A. D > , 
<t!t , t\JSEP'1'>, 
< 'I- I Ft (: 1 , T Fr CJ> , 
<;tIFSEt , IF(i['.>, 
<tIFGTt- , IF1;T>, 
<'1-IFLl/ , IFLl>, 
<t!FLTt , !FIT>, 
<t-!FfFf , TF ![>, 

"- t- 1 r T -r f-· ~ r , I r: T ·r f-' ( _ > , 
< jl! l !\ s En T t , T ;, '.~ u"( T > ' 
<1-Lt I l,(1('.,A_T[>, 

< 1- L I S T 't , I_ I S T > , 
<1-LOCATEt I LO~ATE>, 
<;t[Zf!t.Ft- , l_?OiH=>·, 
<;ttl/ • ""ASTH,>, 
< 1 L l X C L A ~ 5 t , I F X I : I ,~ '~ ;; > , 
<;tt 1Ar:Fwt , "Ac~rn>. 
< ;t MARG ! N ;i , '-: A f-H) l f : > , 
< 1- t1 A ST r= ~ t. 
<;tHOVt-:t 
<tMSTCP;t 
<ttAZON[t 

, ~, A S T F. i -; > , 
I '·1OVF >, 
, ~'STUP>, 
• ~: Z rH! E >, 



<;,!N- • NEXT>, 
<;i!NEXTt , NEXT>, 
<;i!NOCC;i! • 'IOCC>, 
< ;i! 1'I OD Y 1~ AM I ~ t , I.JO ll Y i\J A· 1 I r, > , 
<;i!t~OECHJ;t , NOf=CHO>, 
<;i!NOEXECUT~t, ~OFXECUTE>, 
<tNOL[STt , NOLIST>, 
<;tNONUM3ERi , NONU~BFR>, 
<;i!NOPA~E- , ~OPAG[>, 
< ;t NOP fW ·"'1 PT~ , !JO Pi; 01 1 PT> , 
<;,!NOUPDt , HOlJPD>·, 
<;i!NUMBER- , NU~BER>, 
<;tOVERLAYt , 0VFRLAY>, 
<;i!Pt , P~J~T>, 
<;tPAGEt 
<;t'PRI~,T~ 
< ;t P H'J t·· P T t 
<tPZOi\Et 
<;t R ;t 
<;i!REAC;t 
<;i!REMCVEii! 
<jl!REPLACF;t 
<;tRESu1-4Et 
<tSAVE;t 
<;i!SAFETYt 
<tSCALEt 
<;tSET\JARz 
<;tSHO"'/. 
<tSV.IP:t 
<tSPL p;t 
<tSTIITl 1 S:< 
<;tSUSFF:\!nt 
<tSYSTEMi 
< t T ;t 
<;tTARS;,: 
<tTI~IFi 
<t T CF·~ 
< ;t t , ~: s t, r E :1 

<;t:UPP;t 
< t z o r, 1 E t 

ALTREAO :s F,; 
ANC!.!ORQ a:: r,; 
ARG: NULT,J 
CClNG = F,; 

• PA(iF>, 
, Pc:; It' T >, 
, 1:i;.,rt·rT>, 
, P?f":l ✓ F> I 

, Pf=PLACf--:>, 
I READ>, 
, RH·,OVE >, 
, REPLACE=>, 
, RESUME>, 
, SAVE>, 
, <,AH::TY>, 
, SCALF:>·, 
, SFTVAL>, 
• s H (11/ >, 
• ~ I': IP>, 
, SPI IT>, 
, ~Tt,.Tus·>,. 
, q:~,f'F:::,>, 
, ~YsTEt·:.., 
, T[JF> ', 
, ~Y~TFI >, 
, T J 1 ~: F' > , 
• l I: I > I 

• ,11;~Ar[>, 
• I I~· l' > ·• 
, 7C 1 F:> >J 

; ... iJF.: /f-:r !Je1 µEAr)l:~n Al~ AL.T[RNAT[· FIL.::"=•/ 
1 * L o c ,, T r t, 1 , v \·.' , 1 r::: R i;:: .... ; 
/,.. LEY.lC'I. Ol. 1 TF•UT-~-.JF.CTOR C'F ARCS•/ 
; .., 11 o c: /'.I r· r r A c.r co i T t\ o l 11 o I1 f * / 



CHBL.ANK; ;tf;t; 
CHCO~CAT = it.;t; 
CHESCAPE = t':5t; 
CHTAB = ;tt;tJ 
CS= NULC,i 
DELFLAG = F,; 
DEVICE= 72 ; 
DYI\AMING = F.; 
EOFYET = F.; 
ECI-IOING ;: T.; 
FNT a NL,J 
HOl-iSAFE 11 25; 
INITFL1\G = T,; 
I ,\; F I T = r • ; 
lTSSAFE;:; T,; 
LfSTFILF: = nM,; 
LIST~ET ~ $:t-F1,>.; 
LP: OJ 
L P L I ~ E S = 5 'l ; 
LPSA\IE = O; 
LS= NUL.C,i 
LZCNE1 = j_; 
LZONE2: 721 
MACPING:; F,; 
MACROTBL = ~ULT,; 
MAXPAGES = 4; 
MS= 'I-• "I-; 
M 7 C t,.I E 1 = 11 ; 
11 z C ~! E 2 = 7 2 I 

I~ 0 I ~~ F I T ::; F • ; 
iJChAi\GES = 'J; 
1JU~PERQ : T,; 
PLL;S : F,; 
PRCl"PT~: T.; 
PAGl~G = F,; 
PO~E-RON : T.; 
r-lZC 1 U = ); 
P Z C r-,,, E 2 = 7 2 ; 
SK 1 PP ER :; ~i I I L C , ; 
SKIPSTQP = tHEL 0 t; 
SYS T ~ AM E = -t A '.4 SOL J T r= f. ; 

TABLE:: 1\lULT,; 
TA 8 SET = 'J L , ; 
TT n: Ar-'. E = t- r 1\1 ° u T 1- : 

TTYOl;T :: "I-Ol. 1 :PL,T-/-; 
UPCTI\G=F,; 
RETIJRNJ END I~i!TIALt 

/+ GLA~k CHAhACTER (SEE OVERLA~) *I 
I+ PH R A I A C P C CON C A TE t-1 T A T I ON r 1-1 A R A C TE P • / 
/•· ESCAP!: rH1,R/ICT[11 w/ 
/+ TAU CH 1\RA('TFf~ -./ 
/"' LAST r:J.:A~,r-[ STRI1·JG */ 
I• WE AR~ NOT IN rELETE MODE *I 
/'It DEV I c;: \,) I T'Tfi ( I r:1•J01H=O) * / '* DO ::or ';Al,F l)If-;[.-CTIVES */ 
I• \ff HA'/[ t.J,T RE.A:~ Ali 1:or •I 
I• E; CHO I;!' .,u (J Fi:: • / 
/1' NO FIL[S IN FNT re START*/ 
I• SAFrTY Ll~IT •/ 
/+ ARE wr ~CITING A ~E~ rrLE */ 

/ 'It NOT I ' ! :" [, I ! · r· I i, I T r: LO l) f' * / 
/.,, PRflTf>:'!'f:f', I r:D[~: 1,,/ 
I r PA 13 E D Cl lT f LT * / 
I* LISl ~,,rr:1 r= •/ 
I .,, L I rn :.) r: I [\ ,. E p * / 
o LI /.i[ ,')[; I 1-nrr• L 1 · ES FEP r;AGE • 1 

/w SAVFD LP •/ 
I* LAST LCCATE STRING•/ 
I* LOCATE~ CH~NGE ZONE*/ 

/* Wf: ARt NCT [XPA::DING A ~1ACRr •I 
I* MACRO TARlE •I 
/* PAGES er 'JIPTLJ,~L ME=MOPV ALLr•WFD •I 
I * M A s T F. R s T ,) I ' I G .• / 
I• t-:ASTF? zr.• r-· •I 

, ... r \J F 1 :, r T F l r 1 p s o T s H t , r ,J 1J r .. 1 

I ;,, . I l I J ! 1 ~; [ P n F C I i A I J : i : S S I 1\1 C [: L A S T .::.. A ,d:. * I 
I• l ✓ ~!>'f;r-:~ f:T~F I_AY[' 1 •• ! ,i(S •/ 
I* L DC AT 11 r; F C f: WA r.: -, :: I' 8 t:. CK~: An ri • 1 

I+ PR ,J ~ 1 P T l'l r.: I JG I '~ c: fH ~ 0 r: E * / 
I• ;JE AF!: '-iCT PAGI' G •/ 
I ... :w l 'T (' ! f '. r . ' L (' ( p ~ .. p r, ! I r r; P) • / 
/ ·.- f ; : ~ ., . "'/ 

1.. u , s , s !· 1 f' r- r \i G ~ 1 r~ I ii c , ... ; 
I .,, lJ \) r \I f f,: s ,6 l. s l<I p ( T (1 p L A r~ f:: L * / 
1 • s v ~; r r "' i', ;.i , : r * 1 
I* HA Si: T/,~l. r: •/ 
I.;., s F T r r T /, c. ~ r C :- ,- H I ~ s y ~ T E t '. • / 

I* t•JriT l.FrAH TEXT 1r/ 
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I * 3 : 4 I "1 P ll T O II T P U T c; I M U L A T I O N * / 

S I N C E SET L I "!? U T 1 0 U T PUT I l AS i,JU T Y [ T !-"< [FI J CC M P LET LY DE F T ~- F D , I HA 11 t-
S F E C I F I E D T H E F O L I O v: l MG fh)ll T I N l: S T O A CC O ~i C D A T E T HE N r: E n S Cl F T Hi: 
t C I T O R , C T H I S S E c; T T O q 1./ I L L l F S U P f:: R S E D E [' 8 Y T H E S O O N .. T O - Q F P '. 1 f3 L I S H i:: ! J 

ThESIS QF GEOR3E wiNEB~RG, RCTH 
S E Q lJ E I"! T I A L A r~ 1-1 R " ; Jn O -1 F- I L ~ S C A ~J 13 E S HT L A T E D U S I 1\1 r:; T H= S E Tl-
c A P A 8 I L I T Y OF H A ~J D 1 ' I ~! G A I J U t ! l. 1 '1 I T [ r [IJ U ~'. PE R r F t: X T F RN A L r I L E :; • TH J S 
EL IM IN f TES THE UN W TEL DY L H'. IT AT I O "1 T 1-J AT AL L PANDO M FT LES M! ['1 ALL 
0 U T ~ U T F I L E S E X C E P T T W 'J N A t ! F L Y O U T F U T A ND O l· T F 1 L E M U S T P F. S l M IJ L A T F n 
BY S~TS ~ELD IN ~EMO~Y. 

0 P E ~ A T I : ' :; S Y S T r. H = < r I L i- S , C O i·~ T '. 0 L - [' U I I' l i S > 

A F l LE 1 S A PHY~ I CA I_ [NT TT Y • - SAY THE r I T S O \ A F ~ i·, I : ! C ;.; E ~~ r_ f 
M A G [\ F. T I C T A p E ' ,i y I i E A C () IH R t) L p O I N 1' I 5 A s C F T w A R E D A T A r p j E C T \.J 1-n C t 1 

CORRESPONDS TC A STNGLF RESTARTAFlLE CO~PlJTER PROCESS, 

SETL JOBS I~ THE ~~0PE OP~RATTNG ~~STEM ARE USUALLY CONSIDERED FRC~ 
THE VIEWPOINT QF A SINGLE co~TPCL POINT. A NOTA~LE ~XrEPTION rs 
PETER MARKSTEI~S OPEQATING svsrr~ IN SETL WHICH IS DrPFNnENT r~ 
H A v I N G M A N y c a r--.1 T R o 1_ Po I IH s A v A I t.,~ R U: F o R P A R A L L E l. c n :v P u T A T I o N ~ , 
H C W E V E R , A N Y S i: T L j Cl ;:i T S P r.: r~ t-11 T T r ;; T r n PE 1, A i'J I ND E F P! I T r: r,; u MF E q r-f" 
F l L E S , A L L F >, T E R N i\ L Pl F Of,: M A T !CH J U 5 [ P f:' v A J ( 1 t1 r\ T A C O \J T r C l r J J l'n l ~-; 
FITl-1E~ A FILE n~ A P,\KT fJr ,r,., r1Lf. 

THE F I LE \ A. i': r: TA r. l .. ;:: ( FI ✓ T ) C r, i ~ I ST? r v· A Sr T OF PO I I'✓ T F. r: S T '! F I L L ,.; , 
SC EACH E.LF:v::=r T r'JF r IT LOOKS LliJ TI rs: 

< F T L ;: t, A !I F , r l L c: > 

T i-, r:: r:- t I E r ,".. ,, F :·: , , s T " R H I r r, ,\ r:, r L. Y ~- r, T I c. r. v T J-J r r F r: u l R r:: r~ ~ t ! r s s T A T F " i ' , 
Th- '.'·JJL;...A\· r'~;..D!C6T ''Al.11 I -:- ,r, Ar'~ ;·Al:: I' fHE i ~:!T r·l, , .. ,-,l:r l t. 

SECTION, IT '1'JST ,3~ SF' 1 1:-1-✓ Uf• l="["H~P ALPHAd[TlC CHA 1<Ar·TH,c; 
B E o 1 r--.1 N r ~J c 1,.J r r f , A "' ,., L p H A H 1: T J c . 

F" I I_ E : < T A P [ H [: A D • I : E r: C F lJ S > 

A rlLL:: CO'-.SISTS oi:- t.. TAF'i-=ll[/1,, t,r,L' A VAi !Alll[ LE~'.G:1-< vi:.r,rc:. ' 1 f 
R C: C G R C s ' T H E T A ? F H ~ A r1 :-, C I I J T ·~ T f') T I j r F~ ~ C (' n [; ·, [ !1 R F A R C I T T O R [ A • ' I 

RE w I N 1J R ~ w I N [] s A F T L F :.;;y s F T T I ~, :, T ': [ T /' F F HE A ;-' 0 F T I-! E F I L F T O (VIE I 
1 f 

WE HAVE f-lEI\O PH: I Ac;T ,H'.Ct:111D, TAPLHEAr. pop·rs TC' THE ~C~ 1 -EXISTA T 
c•RECORDS+t) t?ECORD A".fl /ILL FlJ<Tqr~P n:~.DS ~[TlJ><t~ THF r,.,n .. nF-FIU 
MARK ""HTCr-1 IS RE6rii-.:Sr:: 1n[n 1 ►-: ',;:TL (1Y nM. 0t1, ~'APPEi~, TC nE THL 

I f\ T E R ~ A L E Q U I V A. 1. E ,1 T l) 1-' A P H Y S I C /\ l. E N n • U r .. F. I L f:: M A R r< W H I C H r ~ 



R E PR E S EN TE D O N A r A PE 8 Y Al'-l E N LJ • 0 F • R E CO rrn : : Af~ K < DE S CR T 8 F C Fl E LO tJ > 
F'OlLOw!:D BY THF.: CHhRACTER OM., FOLLOHE11 BY FIVE AND A HAi F l"-!CHES oF 
8 L A ~ K T A PE , () R T H E f= r~ u I v A 1.J: '.H o N A il I s K , r,J o H: T h A T A L I n I s K F I L F s 
ARE ACCESSFD AS IF THEY WER[ TAPE FILES. EVE;l liHEt~ lNTERPPETPG T!lE 
I ~FORM t. TI O ·~ 'l I, A Rn Th. 1'I NG t I ASS ST nr: AG i.: n E V I r7 E C D I SI< 0 f; C I:'/ lJ t' ) AS A 
~ A N D O M F l L r- ( i) E S CR i H I:: D BF LO\-/ ) , T HE R f-: A D A ND 1 1 R I T E C' 0 r1 M A N n S A C: T A S I F 
EACH RA['.;DQt1 REcOqo tJFR~ A TAPE FILF Ql:lF.f 1ED For Sf-()l!ENTTAL ACCf=S';, 
TI- F. 0 PE KA T PJ G SY c: T r: M S CJ F .. 'f\·I AR L I S t X P Fr, TE C TO TAKE C /1 RF r F TH I S 
EXTRF1¥1ELY CO~JVF=\JIE\!T A~s,1t1PTT(W, TI F <;JMliLATF.D r11~,I-OPErAT! 1 

(; 

SYSTEM GIV~N ~ERF nO~S TAK~ rAR~ OF JT, THCUGH !NEFFIC!F~TLY, 

cF.r,ono = <LI NF.1, LI NE::i,, .i., ER> 

A rffCt1 nn 'S i\l✓ !\KTIFIC:!AL r!HPY CV '·!\FdAFU· LE\JGT!- t,\LTHOU•;H 
OCCASIC'\:l,LLY r,ssrr.;~,ff1 \ Fixr:ii U:'JGH1 uv Tf-1f: 'JSU1l. yr re: t TUPL[:' n 
ITEMS rcLL")l✓ [f) 3Y ,.~: H-iD-OF•f~ECOH[; 1, 1 A:-,i<. RrJ1 f·frSf:l·JT[:[ 11-, ;·[=:!(Jf<Y i,Y 
n- E s E r L c H A 1 ~ AC' T ;:: R F , 1 , w H r c 1 , 1 s l J r•' r c u E c : : L. Y HJ T H E r A c T n,,.q I T 1 s A 
CI-ARACTER USEr.; Ot,JLV !="OR It,:T[PIJALL.Y r~rPPFS[~1Tl;~G ~1~r--nF-~:~C(HF1 ~

0 A~f<~, 
~Jr,ICH APPEt,R EXTi=R~1ALLY Otl A TAPE AS M.F 1-lALF INCH OF ~---:KIPPEr TAN: 
FCLLOriED BY THf HJ!"I nF RF.COPll CHARACTER. 

THE NEXT PARAGRAPH PERTAIMS O~llY TO 'THE ItlPLEMEf\!TED SYSTEM AT NYU 
A~n CAN BE DI SRFG A RnE[) AY THE CASUAL RE ADER OR THE I\QN-~! Yll USER I A 
FILE IS A RALM VE~TOR CONSISTING OF A LOCAL FILE NAMF, A BUFfFR 
LENGTH, AND TWO RUfFFRS, I HOPE THAT A FILE CAN BE AN FL~MENT OF A 
SE: T , J N T HF F O Li ' 0 W P,J G R O LJ T I N f S T HE A PG lJ ;~ E IH ;z: F I L E ;t I S A S E T L 
ChARACTEP SlRING iNn ~BrILEt IS A NAHE WHOSE 0ALUE Is A 
PCJNTER-TO-A-LllLM-11f-J:TnR·. \,!l'lCH i!$;t py nEFii!lTIOt~, A SE'TL FJLF_:, Tµt; 
FILE IS CPEAHD p 11J PPFHFD Ff)R SFOLPlllAL ACCESS M:C PE\-'011r~r, 
RECLE~!GTH SHC'il.1 LD l-<t: Ff~:lH ,'. iO 1_;3? CHAPt.CTERS LMIG, FI1 E Sf-lOIJLll rt:: 
A V A L I ['I F I L E t, P1 E ', T H A T ! S , . A C H A 1;: A C T E P S T R I N G r, C i'✓ S I ,q H I G O ~- 1 N 
ALPhAE,FTIC F0LL0WEri qy lJP Tf'1 6 tllJt~Fr'TCS, OR l',t,1 It'"TE(,FF: 1-J h~itr:H I~~ t.1, 
AEBREVTATin H1R TwF LOCAL f'JLF ~!M:L iJ'TAPEN;t, 

THf LtflERLYI,·IG FJALMSFTL PRJIITIVES AfJD PROCEDURES ARF:: 

bFlU:: Fi.KF JU (FILr:., 
RF~IND(f<FILE) 
SK 1 P ( 8 F I L. E , t- 1 ) 

h R 1 T S E T L ( E F l L E , I T E: ,i ) 

X = R£=Af1SfTL(H ILF> 

h ~ L: I [ i-1 , ; T h ) l H t A T[- F T L E 
Fi E ~1 1 ~, ri r r LE 
SKIP t,J ITEMS ON R&'ILF 
~J R I T F I T F H C t; F-l F I L E 
Fi[:Af H:XT ITFM FROM PFILr. 

THE: SFr;LJE:,')TIAL Fl! E c,1r1~•A1 1DS ARE: 

CREATE(F!LE) 
f:VJCT<Fll.E) 
REldt\DFCF'lLF.) 
COFYF<FILE1, FILE?) 
SKIPFCF!LE, NPEC) 
\.l R l T E F ( F I l. E , S i R I '' G , 

CRl::.AT[ A FILE IF ITS NOT ALPtAGY THHH· 
E V I C T A F 1 LE < RANDOM OR SE Q Ii H1 T I AL ) 
REWIND A FILE (FANDOM QR SE0UFNTIAL) 
COPV FILE1 TO flLE2 
SKIP NREC ITEMS ON FILE 
WRITE STRING ON FILE 



X:READFCFILE) 

THE RANDOM F!Lf: COM~AND~ ARE: 

OPENRCFILE, LtN> 
IT~M =READR(FlLE, RFCORn> 
WR!TER(FILE, RE~ORo:rrEM) 

X IS NEXT ITEM ON FILE 

LEN= LENGTH OF THE DIRECTO~Y 
ITEM IS A COPY OF RECORD IN FILE 
WRITE ITEM AS RECORD OF FlLF 

TO USF A RANnOH PILE IN SETL, YOU MAY REFER Tn UP TO LEN 
RECORDS AS SP~CIFIED ON THE OPE~R CARD, JUST A~UME THAT AS 
RECORD IS fHERE AND USE WRITER TO WRITE ON IT, D~ NOT TRY TO 
WRITE ON MnRE THAN LEN RECORDS. 

FlHCTION V~.LID RETURi'JS TRUE IF ITS ARGtW!=NT IS 
ti STRHlr. WHTCH s:4TISFTES THt= PEOU!RE,~FNTS TO RE A 
\/ALIP rr1~r NAME:, 

[J E f' l ~ E F V AL I D • F I LE I RF T l m N f" I LE C 1 ) -+AL PH S A I~ D , C • F I LE ) LE , 7 1 

ENL VAL! □.; 

DEFINE r,oPYB(BFiLE~:orILEH)J I* COPY ONE BALM FILE TO ANOTHER •I 
X=OM,J 
(WH!LE NOT, X El'), EP) 

X=READSETLcBrtLFA)J 
hRITSETL<BFtLEB:X~J 
END WHILE=; 

fH: T l I R N J E ~, D C O P Y 8 1 

DE F I t\ E COPY F < F I L EA , ~ I L E ~ > J C n P v 8 F ( F NT ( F I L FA ) , P 1 T q- I LE R ) ) J 
RETURNJ END COPYFJ 

UfFI~E CRFATE(F!l~), 
IF F~T(FIL[) EC,;, oM: THEN r·~!T<FJLf:) ::: MAl'F"lLE(FlLE,132);; 
HE T lJ RN J E ~ID CREATE; 

IJ E F J t\ E OP HJ P ( F I L E , L != rJ > ; / • 0 PE N R A t n O ~!, F I L E ..- / 
/• LEN IS THE L~N~TM rF THE UiRECTORY •I 
IF NOT, VALID, FILE OR, LEN LE. 1 
THEN PRINT. ;tlLLEGAi' ARG;t',FILE,LEN;RFTURNJ; 
IF <FNTCFILE) IS, BflLE> NE. OM, THE~ 

RE~JND(PFILE)J ~ANI~DEXtrtLE) = READSETL(RF!LE)J 
E L S E R A N I N D E X C F l L E ) :. N lJL t . J F N T ( F l L E > = ii! R A N D O M ~ J E N D I F : 
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RETURNJ ENO OPENRJ 

OEF'JNEf READF(FILF.>1 RETURN F•:EAOSETL(FNTCF'ILE))J ENO READF'J 

OEFfNEf READRCFYLE,RECORD); 
IF FNT(FlLE) NE. tR~NDO~t THEN PRINT,t8AD READ RANDOMt;RE~URN OM,;; 
l ~ RANINDEX(FILE,Rl=CORDJJ IF I EQ, CM, THEN RETURN QM,JJ 
RETURN REAOF(l)J ENn READR; 

DEFINE REWINOFcFILE,; CREATF(FILE>J 
R E w r N D ( F' N T ( F I LE ) ) J R I= T lfl N ; PJD RE I./ rn D F ; 

DEFINE SKIPC8rIL~,NREC)I 
c~1<=K<=NREC)Z:READ~ETL(8FI~E); END v1;z:OM,;RETURNJ ENO ~K!PJ 

DEFINE SKIPF'(FILE,NREC)JSKIP(F'NT<FILE>,NREC)JRETURNJEND SKJPFJ 

DEFJNE WRITEF<rtLE,~TRING>; CREATE(F'ILE>J 
WRITSEfL(FNTCFilE>,~TRING~; RETURN; END WRITEFJ 

UEFINE WRITER<FI~F,QECORD~ITEM)J 
IFCRANI~DEXCFILE> I~,X> FO, OM, THEN OPENR(FILE)JX = RANI~DFXCFILE)JJ 
IF NOT, RECORD_. X THFI\J RAIHtJDEX(FlL[> = X+<RECORD>JJ 
CR E A· TE ( ( F I LF: +RE: CO r~ D. < t: t > .l I S , · .J ) J 
w R I TE F < J , IT F. M , , ~ i: T , , r~ ~J ; END 11 P I T f:: R ; 



DEFINE DOlNSERTJ 
LII\E =NULC,J 

THF ROUTINES l N 'TH IS SECT I ON ARE USEn WHEN A NEW 
i'INE 1S TO BE: INS£:RTEn INTO THE F'ILE, DOINSERT IS 
THE RASIC ROUTINE WHICH CONTROLS lN~ERTION, THE 
iNSERT~ OVFRLAV, AND ~ASTER COMMANDS iLL INVOKE 
nnrNSERT. 

IF" NOT, pROMPTQ THE~' fJHTNT, 1FNTER LINES;,!J EN!:l JF NOT,; 
(W~ILE LINE(1:2> N~: tv t) 

I F" P R O M P T(~ T H E= N P R I' JT • n r C • L P + t > t i E N D I F" P R O M P T (J J 
READ, LINE; 
IF LINE(l) EQ, rHESCAPE THEN X = LlNE(2)J 

IF X Ea. CH~SCAPE THEN LINE: LINE(2j6LlNE)J ELSE 
IF X ➔ NUMS THEN PUTEOR, DEC, XJ ELSE 
If X ➔ ALPH~ THEN PUTPI(E, LINE<2i7)JJ 

ELSE PUT( lMODE(i'INE) > J LP : LP • 1J END IF' LINEJ 
END WHILEJ 

RETURNJ END DDINSFRT; 

DEFl~E OQOVRLAYCSTRiNG)J 
J=SPAN(X,CHARS(t~t)~; 
IF J GT, 0 THEt! X(l:J) = J • (;t ;t>;J 
J:SPAN(X,CHARS(t t)~; 
l F J GT , 0 TH O! ST R T N r, = s T R P·l G C J • 1 : ,1, ST R PJG • J ) ; ELSE J = 0 ; END I f ; 
X = GET(LP)J 
X(LZONE1~J:(,X> MIN:CLZnNF2+1•LZONE2)> = STRI~GJ 
PUT<X)J RETURt~; END DOOVRLAY; 

D E F I " E f D O T A 6 S ( S T R I ~.ir; , T A b S L T ) J / * E X f- A I l fJ T H E T A B S I l\i S T R I N G • I 
/• NO TAB FOR SYS AAS •I 
IF" •TABSET EO, 0 THFN RF.Tllf{M STRrnGJ END IFJ 
WllHTABS =NULC,J 
STRING= SYSINTRPCS~STNAMF,STRING); 
("1<=K<=•STPING) 

X: STRING(K); 
1~ X NE, CHTAR THFN WITHTABS = WITHTAAS + XJ 
ELSE WITHTARS: WITHTABS • NEXTTAB(K,TABSET) * (- ,>1 
ENO IF; 
ENO "'J 

RETURN WITHTARSJ FN~ OOTAHSi 
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THODE PREPROCESSES T~E STRING CALLING DOTABS TO 
PROCF.SS THE TAB CHARACTERS AfJD SYS t NTRP TO 
PROCESS A POSSIBLE INTERPRETIVE SYSTE~. THE LOWER 
i'EVEL ROUTINE PUT <SEE SECTION 4,4·, is FINALLY 
~ALLED TO PUT THE PROCESSED LINE INTO fHE FILE AT 
i'ocATION LP,MOVING ALL THE OTHER LINES DOWN ONE, 

OEFINEF JMODE(STRINn>J I• UNRAVEL 'THE INSERTION STRING•/ 
WITMTABS = DOTABSCSiRINO,SYStABS(SYSTNAME~>J 
NEW: NULC,J 
(Yl<=K<=tWITHTA8S) 

NEWCK)= IF WITHiAHSCK) FQ. ~ - THEN MASTLINE(K) ELSE ~ITHTA8S(K>1 
END "'J 

WJTMTABS = NULc.; X = TRUNC, NEW(1:LZONE2 MIN, ~STRING); ~RINT, X; 
RETURN XJ 
END IMODEJ 

DEFINEF SYSALGOL(STRING)J 
1•1J(WHILE STRING<I~ EQ, - ~) I•I•1J END WHILEJ 
STRlNG = STRING<Ii~~TRING); REtURN 
IF STRING(l>~ALPHS THEN (10•C~•->) + STRING 
ELSE IF STRING(1) En. tit THEN <5•<-•-)}+STRING 
ELSE STR!NGJ . 
END SYSALGOL; 

DfFINEF SYSRASIC(STRING>; 
I * E N F O R C E T HE L I NE N UM A E f? C ON VE N T l O t~ A ND TUR t,J O V E R '!' 0 S Y ~ F T ~J , * I 
X=SPAN(NUMS WITH, - ->1 
RETURN IF X EO, 0 T4EN nH, F.LSE 

SYSFTN<BLANKOUTC~TRINGCliX~))+STRING(X+116STRING•X); 
ENC SYSBAS!r; 

~UNCTION SYSFTN DOES A TRANSFO~MATION ON A STRING 
r.ORRFSPOt~DING TO ~YSTE~ FORTRAN,NAMELY A~PHABETICS 
~TAHT IN COL,7, NU~ERICS BECOME LARELS NICELY 
FORMATTED, A PLUS FOR CONTINUATION AND A STAR FOR 
~OMHFNTS, A LINE BEGiNNING WITH TMF ESCAPE 
~HARACTER IS RETURNED UNTOUCHED, ANYT~ING ELSF JS 
tiN ERROR, 

DEFlNEF SYSFT~CSTRI~G)J 
J=lJ(WHJLE STRI~GCJ) FQ. (~ t)) J:J+1J END WHILEJ 
STRING= STRINGcJ:•STRING)i XsSTRING(i)J RETURN 



• :n-

lF' X,. ALPHS oR: 
X EQ. ~c~ iND, stRiNQ(2) ~ (ALPHANUMS+OPS W!TH, is~) 
THEN C6•Ct t>) + STRING 

ELSE IF X EO,t•~ OR, X EQ. CHBSCAPE THEN STRING 
ELSE IF x~ NUMS AND. E2~=J<=5 t Nor: STRING(J)~NUMS T~EN 

((5•J>•<~ t'\) + STRING(UJ) ·+ (~ 10 ·+ STRING(J+1:.a.STRING) 
ELSE IF X EQ, -•- THEN (5•(- ->i + STRING ELSE OM,J 

ENO SYSF'TN; 

~PDATEl RE~UIRES TEXT INTERSPERSED WIT~ bIRECTIVES 
WHOSF rORHAT IS A STAR IN COLUMN ONE FOLLOWED BY 
VARIOUS iRGUMENTS THIS IS NOT INCLUDE~ RECAUSE OF 
iTS TNTRINSIC VALUE OR INTEREST BUT nNLY AS AN 
~XAMPLF or HOW TO IMPLFMENT AN INTERPRFTtVE SYSTEM 
wITHIN THE EDITOR, IT HAS THE EFFECT Of EXPANDING 
THF AHBR[VIATIONS FOR F'OUR Of THE ~OST COMMON 
11PDATE DIRECTIVES, REHEMRER ANY ERROR JN AN 
iNTERPREtIVE SYSTEM LINE FXPANSION MUSf ABORT THE 
1·1SER OUT OF THE CURRENT LI NE TO PREVENT 
GNDESIREABLE ITERATIONS AND AFTER•EfFE~TS, 

DEFINEF SYSUPDATE<STRING>J 
l•lJ(WHILE STRINGCK~ EQ, ,;. ~) 1•1+1J END WHILEJ 
IF" STRING( I) NE, ~•~ THFN RETURN STRINGJ J 
X=STRING(l+1:2>JZ: S~RtNG(i+4:~STRING)J 
RETURN IF X ED, iJ!T ;t THFtl jl!•INSERT ,;.+z 

ELSE IF X ED, ;tn t THEN -•DELETE t+l 
ELSE IF X EC, ,;.q,;. THFN -•BEFORE ;t +Z 
ELSE IF X EQ, -~ t THEN -~COMPILE -•Z 
ELSE X + ZJ 

ENC SYSUPDATEJ 

DEFlt-,EF SYSINTRP(SYC::MAM!=,STR!NG); f-;'FTLIR~ 1 

IF SYSNAME ➔ !~TERP~ THFN 
Ir SySNAME EO, ~FORTRAN~ THEN SYSFTN(STRING) 
ELSE IF SYSNAME EQ, ii!ALGQL;i! THEN SYSALGOL(STRl~G) 
ELSE IF SYSNAME EO, "t-BASlC;a! THEN SYSBASIC(STRING) 
ELSE IF SYSNAME EC, ;a!SIMSCRIPT;t tHEN svsrTN(STRING) 
ELSE SYSUPCATF(~TRING> 

ELSE STRING; 
ENC SYSil'~TRP; 



I• 4 • 2 i 'ocATE PROCESS "'/ 

FIRST LEVEi' ROUTINES ARE INVOKED BY THE MASTER INTERPRETER 
(EDIT LOOP~. THEY ARE LOCITE AND CHANGE, 

LOCATE ARG1· ARG4 
CHANGE ARG1 ARG2 ARG3 ARG4 

ARG1 is iHE LOCATE STRING (LS) TO BE MATCHED AnAINST THE 
LINES OF' Ti:,E FI LE, ARG2 IS 'THE CMANGE STRING SO THA·T IF THE 
LS IS rouijo IT WiL( BE gLIMIN~TED AND REPLA~E~ BY THE 
CS,ARG3 is THE REPETITION rACTOR--HOW HANY TIMES ~lJST THE LS 
BE CHANGED TO THE CS IN THE LINE IN WHICH THE IS IS FIRST 
FOUND, IF ARG4 IS NOT NULL~ THEN CREATE A~ INFINITE 
l.OOP, EF'FEr.TJVELY HATCHING ALL OCCURANCES QF i's FROM THE 
CURRENT POSITION OF fHE LINE POINTER (LP) To THE LOCATION oF 
THE LINE ,..MIOH MATCHES ARG4 .• 

l- Of J l~ .L!.1; :Lt;.r·Jc.*. ! ..:-:..rY ,, • i • '-..: -:- . ....- • · •• i •"'~• ~~~,,.,_ , ~• 1t ""·•·" 1-.j~• ~-.,._,, .. 
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A PATTERN fs DIVIDED INTO THE FOLLOWING PARTSs 

<NAME, LEXiCAL CLASS~ OPERA~OR~ COUNT> 

NAMF: T~E VARiABLE INTO WHICH THE MATCHED SllBPATTERN 
wtLi' RE STORED 

LEXiCAL CLASSi PARENTHESIZED STRING OF CHiRiCTERS 

OPERATOR: 

COU~tT r 

DEFINEF LOC(PARAM,LiMIT,N>; 
Z = VAL(PARAM>; 

IF TYPE (PARAM)EQ, -NULL- THEN 

EITHER<>= OR~ <DEFAULT>~ 

INTEGER OPERAND Of THE OPERATOR 
(DEFAULT IS ZERO> 

I• LOCATE PARA~ •I 

RETURN GET CLP) 1 J I• WE_ ARE Al,;READY ;HERE */ 
If TYPECPARAM) EQ, ~SPEC- TMEN RETURN 

I• GET LINF WITH SPECirieD NUMBER•/ 
GET(DEC. zc2:.7))JJ 

IF TYPE(PARAM) EQ. ~INT' THEN RETURN 
I• GET LINF ~ITH NUMRER RELATIVE TO LP •I 

GET(I..P• DEC, z,; 
END IF TYpF; 

CHECK(PARAM,,STRINGt); /• WE BETTER HAVE A STRING*/ 

/• THE AMAZING TALKATIVF ARGUMENT*/ 

IF 2(1) EQ, CHESCAPF THEN PRINT, ZC2i<+Z)•l)J READ, ZI: 
HCCDE: JHASH(z); 

(WhILE(CGETM(HCOUF,~LUS) IS~ LINE> NE. LtMIT AND, PLUS) OR, 
(LINE Gf, LIMIT AND, NOT, P(US) DOlNG LP ~ LP+1J) 
[r MATCHCGET<LI~E>,SETUPP~PATTERN)) ·tHEN RETURN GET<LiNF):; 

END WHILEJ 
RETURN OM,; END LOCr 

DEFINE DOBACKUPJ /• PATTERN MATCH LINEAR BACKUP*/ 
(WHILE STRJNGOK AND: .J GE. 1 DOING J111J .. 1J) 

I~ ETYP(PATTERN~J> IS. PAT> NE. 1 THEN COL= COL• ESTR(PAT); 
ELSE IF J LF, 0 THEN STRINGOK = f.1 
ELSE IF ECTRCPAT) EQ, EMAX(PAT) THEN 

COL= COL - ESTRCPAT)J 



ECTR(PAT) = EMIN(PAT)I 
ELSE ECTR(PAT> ~ ECTRiPiT\ + 1J 

COL= COL+ 1J 
GLOBVARS<EViRCPAT>) • GLOBVARS<EVAR(PAT)) + STRING(COL)J 

ENO IF'J 
ENO WHILEJ 

RETURN; END DOBACKUP; 

DEFINEP QUICKIECSTRiNG,PATTERN)J 
Q~EQUICK(PATTERN)J i'Q:ia .. u I• THE LONGEST HARD SUB .. PATTERN •I 
Ir LQ LE, 0 THEN RETURN T.J END IF; 
RETURN :1<=K<=c.STRTN(; 00 LQ> t ""0<=L<=LQ • STRlNG(K+L) EQ,QcL+1)J 
END QUICKlF.J 

DEF I NEF SUB HATCH C ST q !!Hi, SUUPATT>; 
IF ETYP(SUBPATT> EQ: U THEN 

(v1<~J<=ELENCSU~PATT) t STRING(J) EQ, ESTR(SUBPATT) (~) NOOPJJ 
RETURN <1,J•1>; 

ELSE lr E0PACSU8PATT) EQ. ,<, OR, EOPR(SUBP~TT) ea. ~>, THEN 
ECNT(SUBPATT> ~ ECNTCSU8PATT) + 11 

RETURN IF v1<cJ<:Er.NT(SUHPATT) t STRING(J) ·~ ELEX(SUBPATT) 
TMEN <1,J> ELSE NULT.J 

ENO lF"J 
ENO SUBMATCH; 

DEF I ~EF sETUPP ( PATTi=lrn' J -
I• IF ANCHORI~G, ANCHOR ON COLUMN 1 •I 

IF ANCHORQ THEN VECi = <_i,~+nEC,LZONE1+~i~>J 
ELSF VECT = <(-i :tl>J FNO rr ANCHORG; 
EQK = NULC,J 
(Y1<=J<=+PATTERN> V~CT = VECT + GETCOLON(PATTERN(J));J 
(v~PATTERN>~J>=2>VE~TCJ•1>=<HD.VECTCJ•1)+MD,VECT(J~>+TL,V~C~CJ•1);; 
RETURN VECT+<EQK>1 ~NO SETUPPJ 

DEFt~EF GET~OLON(PATTERN)J 
r~ = +PATTEN J 
IF PATTERN(1) EQ. -it AND. PATTERN(N) EQ, ~:~ THEN 

X: PATTERNC2:•PATTERN•2)J 
J = SPANCX,ALPH~)J 

P = <0,1,NULC,,O:NL.,t>t~o~o>; 
IF J NE, 0 THEN P(4) = xci:J)J X~X(Ji+X•1•J);J 
IF(+X> EQ, 0 THr=N RETURN PJJ 



lr X(1) EQ, ~(~ THEN 2 = CHARSCX(21(8REAK(~)~>-1)1S,N~)J 
MINUSF'LAG=F':J 
IF 2(1) En. --- THEN MINUSFLAG = T,iZ=z<2a,Z-1)JJ 
PC5) = [+i i<=J<=~Z t (Z(J) NE, ~-~ AND, Z(J•1)NE: 1-~>J 

{iZCJ)~J 
z= [+l1<=J<~•Z t <Z<J> NE, ~-- AND. Z(J-1) Ea, --i,, 

SzZ ( J) i?: I 
IF C•Z> GT, 1 TMEN P(5) = P<5) + LEXCLASSSANSOB~ • Z;J 
X = X(N+2:•v•1•N)J; 

IF (iX) Ea, 0 TH~N RETURN PJJ 
IF' X(1) ,. CHARS(~<>=•t) THEN PC6) =j X(1)JJ 
x = xc2:.x-1>1 
IF' <•X> Ea. 0 THi:N ~ETllrHJ P;1 
J = S P A N ( X , I~ l J '1 S ) 1 
IF J NE, 0 THE~ P(7) = DEC. X(1:J);PC8> = P(7)J; 
IF P<6> Ea. -=- fHEN Pc1, = P<7>1; 
RETURN PJ 

ELSE IF <•PATTER~> nT. •EOK THEN EQK = PATTERN;; 
RETURN <•PATTERN,O,PATTERN>J 

END Gf:TCOl.ON; 



fHIS ROUTiNE WILL MATCH A PATTERN iGiINST SOME 
~HARACTER STRING ANO RETURN OM, If THE MATCH 
rAILS, 8UT RETURN THE STARTING COLUMN AND THE 
~INISHiNG COLUMN IF IT SUCCEEDED, THE ~ATCHING JS 
qTRICTLY LiNEAR, NONRECURSIVE AND Of THE MOST 
~LEMENTARY CHARACTER. A RECURSIVE PATTFRN MATCHJNG 
fAClLITY WOULD PROBABLY TAKE THE EDITOR OUT OF THE 
~EALM OF TEXT EDITORS AND INTO THF WORLD Of 
PROGRAMf1 I NG LANGUAGES. QBOTHER IS THE fLAG WHICH 
nETEPMINES WHETHER IT IS WORTH ATTEMPTING A 
nUICKMATCH B~FORE DOING THE FULL MATCH: THIS WOULD 
qAVE LOCATING TIME IF THERE rs A SiGNIFICANT 
PERCFNTAOE OF HARD SUB-PATTERNS IN THF PATTERN AS 
nPPOSED TO MANY sort PATTERNS, MOST FDIT LOCATES 
iALL INTO THIS CATAGORY, AT THE POINT THAT THE 
MAJORITY OF THE PATTERNS START BE~OMING SOFT 
PATTERNS~THE THE USER WILL GENERALLY FiNn THAT THE 
~DITOR IS INADEQUATE FOR HIS PURPOSES AND SHOULD 
qTART USING SNOBOL, 

DEFINEF MATCHCSTRINn,PATTERN)J 
LENSTR = ~STRING; 
LEh = •PATTERN• 11 
STRINGOK~T,J 
QF~AG: EQBOTHERCPATT~R~)J 
COL=OJ START= o; 
J = 1 J 
(WMILE T,) DUMMY= ~UMMV; I• CURRENT IMPLEMENTATION REQUI~ES DUMMY•/ 

(WHILE STRit~GnK AND. J LE. LEN Atm. COL LE, LENSTR DOTNG J:J+li) 
X=SUBMATCH(STRING<COL•1i,STRING•COL),PATTERN(J))J 
STRT:X(iJJ ~NSH:X(2); 
I F S T RT c: Q • l T 4 E j,J Cl) L. : ~- r-~ SI 1 ; F LS E S TH I NGO K: T , J FI\ fl I F J 
END WHILE, 

I F COL GE , L E N S T R T µ E rJ RE TUR!' J O ~1 , J 
ELSE lF J GE, LE\J T~EM RETUR!l <STARr',COL>J; 
IF" NOT I STRINGOK TH ►sN RFTIIRN OM, i J 

(WHILE J GT, 1 nOJNG J=J-1;> 
IF ~or. D08ACK(~ATTFRN,J) THEN RETURN OM,J; 

END WHILEJ 
ENC WHILEJ 
RETURN <STRT,FNSH>;~NO MATCH; 

( 



I• 4,3 CHA~GE PROCESS •I 

THIS SECTTOI~ DESCRIRES THE CHANGE PROCESS••THE MANIPULATION 
or THE STRiNGS WHICfl TAKE PLACE ~rTER THE LOCATE PROCESS HAS 
DETERMI~ED THE TWO THINGS fT WAS DESIGNED TO FIN~ OUT: 

A. THAT THF STRING SATISFIES THE BOOLEAN PREDICiT~ WHICH IT 
SEARCHED tTHI~ USUALLY HE~NS THAT THE STRING IT ATTEMPTED 
TO FIND WA~ PART Or THE CURPENT LINE) Aro 

B. THF. LYMTTS OF' THE SUBS'T'RING OF' THE CURRENT LINE WHICH 
SATISFY TH~ RELATION. 

THERE ARE THREF PARTS INTO WHICH THE CURRENT LINE MAY RE 
DIVIDED TO DISCUSS THE CHANGE PROCESS, THE INITiiL PART, THE 
CHANGEABLE PART,AND ~HE TERMINAL PART. THE CHANGF PROCESS JS 
RESPONSIRLF TO CONCATENATE THE PREVIOUS PART, TME 
CHANGE~STRiNG, AND THE POLLOWING PART TQGETHFR~ IGNORING 
(DELETING) THE CHANGEABLE PART, WHICH MAY BE THE NULL 
STRING.THE CHANGE ~ROCSSS MUST.DETERMINE WHAT IS THE CURRENT 
LINE AND W~AT IS THE OHANGE"STRING(CS), THE CURRENT LINE rs 
rOUND [N THE GLOBAL VARIAB~E CURRENT, THE CHANGE STRING 1s 
OBTAINiED RV INVDKitJG THE ROUTINE CSEVAL, 

THE ROJTI~E CSEVAL DECIDES WHAT THE CHANGE STRiNA IS AT A 
GIVEN MDME~T OF A CHANGE, SINCE THE GLOBAL VARiARLES WHICH 
MIGHT RE cnNTATNFD IN THE CHANGE STRING MAKE IT EXTREMELY 
DVNAMJC,rS~VAL PROr,EEDS AS fOLLOWSIIF THERE ARE NO COLONS IN 
THE CHAI.JnE STRING ("CS~ AND I AM ASSUMING THAT THE USER JS 
USING THF GEFAULT BREAK CHARACTER,THE COLQN' 1 THEN TME CSPRIMt 
RETURt✓ ElJ sv CSEVAL IS IDENTICAL TO 'THE CS INPUT TO CSEVAL, IF 
THERE ARF nNLY DOUALE COLONS~THEN THE RETURNED SiRiNG IS THE 
SAME WITH THE EXCEPTiON THiT THE DOUBLE CO~ONS BFCOME SINGLE 
C O L n t--1 S , I F T HE C A SE n F S I N r, I. F C O L ONS , WE H A VE E I THE R A N E RR n R 
DR A SOFT PATTFRN,CSEVAL USES THE BREAK CHARACTERS TO DIVlDt 
THE CHANG~ STRING CS INTO SUBPATTERNS SIMii ARLY TO THE 
LOACATE PRnCESS, HOWEVER THE SUBSTfTUTIONS ARE fIXED AT THE 
TIME OF THE CHAIJGE, SO THAT NO SEARCHING HAS TO 8E 
DONE, ME~~Ei'y SlJRSTITUTJON OF KNOHN VALUES, IF ~OME GLOBAL 
OUANTIT!Y ~EF[RRED TO AT THIS TJME IS UNKNO~N~ AN ERROR 
lNDICAT!nN JS HfTURNEO T0 THE USER, THE POSSioLILITES FnR 
CHANGE STRTNG sorT PATTERNS ARE AS rOLLOWSI 

A)A SI~GLF ALPHABETIC CHARACTER-~THE PATTERN FV~LUATES TU 
THE VALJF nF THE GLO □ AL VARIABLE NAMED BY THE CHARACTER, 

B)A SI~GL~ □ !AIT r □LLOWED RV A SINGLE ALPHABETic CHARACTEH 
IN THIS CASE THE PATTEfm FVALUATES TO THE VALUE OF' T~E 



GLOBAL VARtABLE REPEATED THE NUMBER OF TIMES SPECIFIED BY 
THE DIGIT, 

C)A SINGLF O1r,iT tOLLOWEO BY AN ASTERISK Foi LOWED BY A 
STRING or AHARACtERS or LENGTH LESS THAN 10 THEN TME PATTERN 
EVALUATES TO THAT CHARACTER STRING REPEATED THF NUMBER OF 
TIMES SPFCiFIED HY THE DIGtT. 

D)A SINGL~ ALPHABETIC CHARACTER FOLLOWED BY AN ASTERISK 
FOLLOWED Bv A STRING OF fROM 1 TO 10 CHARACTERS THEN THE 
PATTERN E=VALIJATES TO TME STRING REPEATED N TIME~ WHERE N JS 
THE LFNGT~ OF TME STRING TO WHICH THE GLO~AL VARIABLE 
SPF.CtFIED QY TME L~TTER EVALUATES, 

E)Tl✓ O ALPi:iARETIC r.llARACTERS rn THtS CASE THE Sr:CONn GLOBAL 
VARIABLE I~ REPFAT~n THE NUMBER OF TIMES SPECI~IED BY THE 
LENGTH OF THE FIRST GLOBAL VARIABLE, 

EXAMPLES: 

ASSUME T~Af THE GLOBAL VARIABLES A AND 8 HAVE VAi.UES 
A IS THE STRING ~ABC- AND 8 IS THE STRING ~XYZ~ 

/:A:/ EVALUATES to TME STRING Iii ABCpd 
/!4At/ EVALUATES TO THE STRING IIABCABCABCA8C;J! 
/:A•A·:/ EVALiJATES to HIE STRING ~AA.AA~ 
/:A•R:/ EVALIIATES TO THE STRING ii!iJ!BBBt 
I: AB l / FVALlJATES TO TME STRING i!!XYZXYZXYZt 

THAT IS, t-Y.Y'l.iJ! REPEATED LENGTH<itABC1-> TIMES, 

ROUTINF DOr.HANOE IS THE MASTER CHANGER, IT IS.CALLED BY Tl~E:: 
MAIN INT~RPR~TER <ROUTINE CHANGE, WHICH DETE~MiNES THE 
ARGUMENTS AND THAT', AS CAN BE SF.EN, Is MORE CQMpi'IcATED THAN 
nort\lG THE f"HAl\lr.F Y'l'SELF' T('J ALLnw rnR MANY USEr:i-r.ONVFNIEt\JT 
SYNTAcTlC nICTTUIJS), FIRST UF ALL THE LOCAT[NG I~ nO!\JE, THEN 
CSEVAL tS CALLE:fl TO DY~:AMTCALLY EVALUATE Tf.lE CHANGE 
STRING, THI= TRIPLE CONCATENATION IS THEN CALr.ULATED A!\JD 
RE P L A C F O I ~, TH F HA S II T A ALE I 

NEW=~EW+STPINGCSTART•l>+CSEVAL<SS)J 

PURE SIMPLTCITV IN SETL, BUT ALLOWING FOR VARIOU~ nEGREES OF 
EXPLICIT cnMPLEX coptes IN A LOWER LEVEL LANGUAGF, DEPENDING 
ON HOW WELi' THF. LOWER LEVEL LANGUAGE WAS DESlGNEn TO HANDLE 
CHARACTER ~TRPIGS, THOSE COPIES ARE NECESSAPY BUT THEIR 
INVOCATION SHOULD RPQUIRE THE MINI~UM EFFORT ON THE PART OF 
THE PROGRAMHEH AS A MATTER OF PRiNCIPLE, 



DEP~NEr OOCHANGE(OLh,N,LS~Cs), 
I• us IS REPLACED wiTH ~s N TiMES IN OLD •I 
NEW ;II NULC,J Ji: OJ STRING= OLD; 
(WHlLE ,sTRING GT.a AND, J ~T. N DOING J=J+1J) 

, D UH H Y = L O C E R c S T R U JG , L S ·, ; STAR T = D UH H Y ( 1 ) J L I M IT =DU M H V ( 2', I 
1 F s T A R r L F. , o ;- H EN RF. nm N o M • ; , 
NEW~ NEW+ STRiNG(i:STARt-1>• CSEVALCCS)J 

,STRING a STRINGiLlMITi,sTRING); 
END WHILEJ I 

NE~• NEW+ STRfNn; 
(F J NE, N THEN R1:=T11RN nM.;J 
HE1URN NEW+STf?ING; i:~JD !10CHArJG[J 

DEFJNEF CSEVAl(STqJ~G)I 
ST R ING= ( Jt 'f. ) +ST R l r~ G t J = 2 I tJ EH: 11 UL C , J 
(WHILE J LE, ~STRINA> 

IF SJ<aJ<=4STRiNG, CS+RiNG(J)EQ,Jti~ IMP,STRING(J+1)~Q:Jti-> 
n~eN J='.iJ, 

(¥1<=K~•J, STRING NE. -:-)NEW= NEW+ STRING<J)J1 
IF STRINGCJ) Eri, ~•~ THEN X=STRING<J•1>J J=J+2J I• O~E COLON *I 

IF X ➔ NUMS T~EN I* REPEAT STRING •I 
1r STR!NG<J> ~ ALPHS AND, STRtNG(J+1) EO, tl~ T~EN 

Z = G i 'o AV A R s C Z ) J I F 2 E Q , O M , T HE N ERRORS C 5) JJ J = J • 2 ; 
~~w =NEW+ cnec. x, * ZJ 

ELSE YF srHI~G(J) EQ, -·, AND, 
~Jc~c:J+10t(STRING(K)EO.-i- IMP,STRING(K+i)EQ.-l-) 
THE~' ERf~OHS < 6.); . 

E L s r: r F s r tn N tH ,n F a • - * ;t T HE N tJ E v1 = NE w + x * s i R 1 NG c J • 1 i K , J 
ELSE FRRORS(6>1EIJO IF STRING; 

!:LSE Z:iGLOB\/ARSCX); 
IF Z i=a: OM, THEtl ERRORS(5)J F.ND IF ZJ 
I F" ~ T R I '.I G ( J + 7. > E CJ • I : 'I- TH F: N ~! E W : I~ E ~J + 2 J 
ELSE IF ST~ING(J+2) ~Ll, -•t AND, STRINGCJ+4) FC. t:t THEN 

LENiH = ,z; Z=GLOHVARS(STRINGCJ+3))J 
lF 7 EQ, OM. THEN ERRORSC5)J E!~D If ZI 
~EW: NFW + LFNTH*ZJ 

ELSE ER~t1RS(A)J 
E "1 n I r c:: T R r t-J G J 

END IF x; 
END tr STRI"-IG; 
END WHILE; 

RETURN NEW; END CSEVALJ 



I• 4,4 THE PAGING SCHEME FOR MEMORY ALLOTMENT*/ 

THE PAGING SYSTEM or EDIT IS ~IMPLE AND 
nIRECT. EAC!H PAGE CONSISTS Or LPAGE (SAY 
A4) CARDS, ONE P~GE or TEXT IS IN MFMORY AT A 
iIME, A~ iDDITIONAL PAGE IN MEM6RY STARTS 
~MPTY, CORRECTIONS ARE APDED TO lHIS PAGE UNTIL 
i'PAGF. C!ORRFCTIONS HAVE BEEN ACCUMULATED, AT THAT 
POINT, THE ENTIRE PAGE IS WRITTEN ONTO DISK, TO 
toMPLICATE TME PROGR~H, IT MAY BE DES}RED TO MAKE 
THF PAG6S DIFFERENT SIZES, BUT THiT IS NOT 
r.ONSIDF.RED IN THIS SETL PROGRAM, THE NVU EDITOR 
ACTUALLY IIAS TWO D!F"F"ERENT PAGE SIZF=S AND ITS 
A lJ TH n ~) s r, LA I M TH I s s AVE s r I F. L n L H~ GT H • 

<TABLEFNTRY> = <PAGENUMBER,LINENUMBER,HASHCOD~>I 

EXAMPLE: H~SHCODE 
PAGENO 
LINENO 
TOTAL 
4C!9fiX64= 

42 BITS 
12 BtTS = 4096 
6 BfTS = 64 

60 BlTS 
262144 CARDS MAX BEFORE EDlT OVERF"LOW 

AECAUSE THE SETL VERSION IS SET UP CO~PLETELY 
T NllEPENDElfT'L V OF' WORn .. s I ZE, F-XPER I MENT AT r ON w I TH 
hrrrERFNT ~[NGTH HASHCODES AS WELL is WITM THE 
iRAUE~nFr RETWEEN MAXPAGES AND ~PAGE ~IiL BE VERY 
~ASY ,OF r,QtJRSb IT IS OBVIOUS THAT THE i AST TWO ARt: 
iNVERSFLY. P~OPORTIONAL AND TIME DEfRFASES WITH 
,PAG~ WHILF MEMORY USED INCREA~ES, IN MU~T 
"PrRATING WHILE MEMORY USED INCREA~ES, IN MOST 
nPrRATtNG ENVIRONMENT MOST EDITING IS CONE, SPACE 
is USUAL~Y HORE CRfTICAL THAN TIME, 



~UHR~UTJNE PUT WRITES THE CURRENT LiNE INTO TME 
rORRECTION PAGE PLACiNG ITS POINTER AND HASHCODE 
T IH O T 14 E HASH TA 8 LE AS ENT RV N IJ M 8 ER i. p • IF T !,.1 E 
foRRFCTIONS PAGE nvERFLOWS, IT IS WRITiEN ONTO THE 
r,ISK 8EroRF. WRlT?r;G THE CURRENT LINE, ALL LINES IN 
iN THE HASH TA8LE AFTER LP ARE PUSHFD DOWN ON~ 
~ N T R V TO M A K E RO O I~ FOR THE NE W L I NE , THU S CH A N G l ~ G 
THF. ~JllMBERING or ALL THE l.INES AF'TER LP, tM SOME 
iNSTANCES TMIS AN tNCONVENIENCE euf THE NVU 
FDITOR WAS BUILT AROUND THIS ASSUMPTlnN PROBABLY 
~F.r:AtlSF OF' F.rr1cIFNCV, IN A SETL EMVIRONMEMT 
PERHAPS F.rFICIENCY CAN BE PARTIALLY TGNOqED, BUT 
~HF FEATU~F OF CONSTANT NUMBERS FOR LfNFS WAS NOT 
r1;1,JO~F\l, RIJT RATHr::P PIIRPOSELY LEFT OIIT OF THIS 
PRl1Gl~f..M. 

DEFlhE PUT(CARD>; 
IF' PUTUPTO EQ, LPAGF THEN W~ItER«-zzzzzve~.LASTPAGE,PAGEB~; 

PUTUPTO = OJ LA~TPAOE • LASTPAGE • 1J 
I• IP EDITFILE nVF.RrLOW THEN GARBAGE COL~EcT THE DISK SPACE 

USED BY SAVJ~iG AND EDITING TME SAVED F'ILE, •I 
IF LASTPAGE GT. MAXPAGES THEN ERRORC9)J 
SAVE IT< FILE ~JAME, : 

I F LAST PAGE GT • C MAX PA c; E 5 .. 1 ) THE rJ ENDED I T J 
ELSE FDfT<fILENAME)JJ 

E 1✓ D IF LASTPAGEJ 
PUT UP TO = PUTt!PTO ,.. 1 J 
ENO IF PUTUPTn,; 

TABLE(LP) = <LASTPAl"lE,PlJTIIPTO~ I~ASH<CARD)>J 
I F" UP D I N G A ~~ D , \J O T • I N I T F L A G THEN C A R D : CA RD ( 1 ; 8 0 ) t1 I N , .i. C A q D J ; 
PAGEB(PUTUPTO) = TR 1 INC, CARD; RETURNJ END PUiJ 

DErli'iEF GE-TC!); 

T H E R O l JT I I~ F GE T ( I ) I S U SE D W HE M Y O l_l W A N T T O U S E T HE 
rJ'RD t\jlJM8ER I IN THE FILE, GELWILL OFCIDE IF THE 
i'rqE IS tt-l ONE OF THE PAGES IN CO!<E ANn tF NOT. IT 
~ILL RFAD I~ THE CORRECT PAGE AND UNPACK THE 
c:TRl~G VALUE MJD ADD IN THE TRUNCATEl'1 RLANKS UP TU 
1 7.f1NF, LOCATE L3 CCllLD THEN OF r:ooEr AS 
PRINT, GETC3)J 

I: LINES MJN, I ~A~. 1J /* NOTHING IS OUT OF RANGE •I 
If 1 EQ, CURRENT~ T~EN RETU~N CURRENTJJ 
PAGE=PAGENO (TA~LF(i)>; LINEP: LINE~O(TARLE(l}); 
IF GETPAGE(PAGE) FQ: U THEN RETURN nt ,; F.~JD IF; 
I• THE CORRECT PA~E IS Now·1N MFMORY •I 



CURRENT~UNPACK(PAGE:LINEP~; CURRENT: CURRENT+ (150••CURRENT>•<~ ~); 
LP s: lJ CURRENTN: iJ 
RETUR~ CURRENT; END CETJ 

THI: FUNC:TYON GEH·<HASl-,l, PLUS) FINDS THE NEXT LP!E 
WHICH HAS EVERY GIT IN ITS HASH CODE SET WHICH IS 
~ET IN HASH AND RE:lUPNS ITS LINE f·JUMOER,TF PLUS JS 
f , THE ,,, t HF SE A R r ~. I S n ONE 8 A C K 1-1 A r D S , ~ F. A R CH F A I L S 
iF T0P OR ROTTOM CF TARLE IS REACHED, 

DEFINEF' GETHCHASH,Pi!US)J i=LPr l 
(W~ILE T LE. LINES ~Nn, I GT,0 ,~n. 

~J C T , H A S H C D ( T A 8 L ~ ( T ) ) I t IC S , HA S H l 
IF PLLIS THEN f:T+UFLSE lr:J•:UEt'-ir IF; 

ENC WH!LEi 
I F I GT , L I NE S OR , 1 LE , u TH F ~I I : C ; El.SE L r = I ; E f\: D I F T : 

RU URN t J END (;ETH; 

nET THE NEXT PAGE OF TFXT OFF 
fHE PANOOM PAGE FILE. 

LJEFlNEF GETPAGECPAG~)J 
IF' PAGE GT, LASTPAGI= THEN RETURN F',J; /•PAGE TOO BIG*/ 
lr : 1 < s: K <=•PAGES , PAGE 8 0~ ) E rJ , PA G F S THE f l RETURN K ; END T F , 
PAGEBOOY(PAGE)~READ~C~A~EFILE~PAGE); 
IF' PAGEBODY<PAGF) ~i:. OH, THEIJ 

TL, PAG[S;; TL, TL, PAGF.S t <PP,(,["=>; rFTUPi,J •P-"GFs; 
~LSF. RETURN o; E~n rr; 
ENC GETPAGEJ 

DEFINEF UNPACK(PAGE:LINFP>; 
STR I ~G:i C PAGFBODY C PAr.E)) CL ItJE:P) +150• C 'I- 'I-) J 
RE TI! RN ST P I ~I r, < J : L 7 0 ,.! f 2 ) ; 
fNL IJI\JPA(;K; 



AN APPROXIMATE MAP nF MFMOHY ALLOCATION FOR ECJTr 

···················•·*••····································· .., P R O Ci R A M A N D I I O 8 I I F F" E R S 

··~·························································· • CURRENT PARAM~TF.RS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
* CURRENT PAG~s nr TEXT 

··~·-·················~·············•*••····················· • CURRENT cnRRErTtn~s PAO~ 

·········································•*****·············· * P J 1 ~HF R S t\ \Jn ~ T ~ I ,, G c; ( A f I X ET S I U- Ar~ F A. ) ... ~··················································· .. ··*··· • MACRO TARLE 

••;••··· .. ··········•·*********••·······················• ...... * CURRENT PAGF nF TME HASH TABLE·-ONE ENTRY PER LINE 
·········· .............................................................. ~ .. . 

T HAS I.I At✓ fJ J HA S ~ 11H t C il CA l. CUL A TE THE ACT UAL HA~ t l 
r- o 11 E n F /, 11 A,,, r' Ar I r: I' T :,.; E c s H' I ~: G c s r' F T ~ r R T ~, 1; ~ 
hllT0'-1AT!CALLY i]A\ff"" A ~:,,sH CODE rr zr:,.:pf") H'[ FnLJ•,tj) 
T'✓ Ti-iF SFC'TJr'1··, Ct,L.LE!' "TILlTY FOL'Tlr~FS. 

AEL DELFTf:S TALU: PJT~IES A THROUGH 8, nws 
r-i::L.FTT'JG i11Fc;...: l. lf c:~.; f"f'CJH ALL FlJiiiPE S:1\/~ FTI_F<;, 
T ·~ l L C: 1 I A 1,/ A • il::111 : ' T , 1 l t C l : 1.1 I . :; ~ , (] C C l · ': :, :,. l T f-i () L 1 
THF ,JSf:R (i1R ! 1J Tl~IS rtisE ~~VErJ THF PRQc;R,Hit••lErn 
r:: V r. R K i\J O w I 1·J G A 1 l () [I T I T • 

CEFI~E ~EL<A,R)J 
TA 8 LE = T ABLE ( 1 I A - 1 ' +TA n L i. ( R + '1. : ' T ,1 i.: ! r ) ; r r T l I h \ ; F.~✓ [l L) f- L. I 



.. 5 11 -

I• 5,1 o.s: ROUTINFS *I 

DE F J ~ E OS l N I T ; / • 11 L I ST Or i1 PE H /\ T I I\[; s Y ~TE r,' CO t1 ~ A ~j D S * / 
COll'MANDS = ~I 
<,B~CKSPACEt,ZBACKSo>, 
c,SATCHt ,BATCH>: 
<tCLOSEi ,CL □ Sr::>: 
<tCOPYt ,zc~Pv>: 
<tEnlTt- ,EGIT1s~. 
< t F t L E s t I F I L E c:; > ·• 
<tLOGtNi ,LCGI~>: 
<t-LOGOUTt ,LOGOUT>, 
<tCPENt- ,ZOPE~>: 
<~R~WIND- ,REWIND ► >, 
<~SKIP~ ,ZSKIP> ~J 
RETURNJ E~D OSINIT; 

DEFl~E Z8ACKSP;BACK~PACCFNT(VALCARG1)))JRETUR11;ENC ZRACKSP: 

3AT"'H(FJLF,D!Sf-'OS1Tl'~;~) 'd,ER[ rIL.E IS AN r,Pr-t, F!LF, 
VALTD D!SPOSI'TICl,J~ Ar:r:: 

OATC~(FlLE,PrlI:JT) 
o A TC H < F I LE , P l Pi C H ) 
.~/\TC H CF I I~ E ·,RE tu:. '1 F-, r--JE \ ! : A l'1 F ) 

x = FNT<vt,L<Ar;GU>; 1~ x H-, u,1. r,n! /.<>TFL,l;=T,; ~'tTlh••;; 

CMECKCARG2,t~A~Et); 7 = VALCARG?); 
I F Z E Q , f. P R I IJ T ;f. T H r:: N C n P Y F ( X ·, t- C'l lJ 1 P LI T t ) J r V I C T ( X > ; , R [: T U R N 1 ; 

IF z EGl. 1-PUf"iCHi THi:N cnPYF(X,iZ!PUl,Cr-l;r); [='✓ IC'T'(X): RETLJR"-!J: 
IF" 7 EQ, itREl'iAt-'.Et- A"-D. VALID, (VAL(t,F(;3) TS,Xl THEN 

fNTCVALCARG)): X: r-1\JT L[SF, VAL(AFC,1); Ff.TUPt\;; 
PR I ~.'T , ;. ILL F GAL O t S DOS I T In tJ it; A FH.1 ,, T FLAG ::c r , ; IJ f: TU f: /\ ; [ ~, D 8 t T r H : 

DEF!t,,E ZCOPY; Ji:' I/Al ID, AflG1 ANn, VALI!:,APG2 THE~! 
COPYf(VAL(ARGt):VAL(ARG2));ELSF ARCgTFLAG = T,;; 



RETlJRN;END zcopv; 

DEFINE EDITOS; 
INTROEDfTJ EDITI~3 = EDIT<VAL<ARG1),VALCAqG2)); 
ABORTFLAG=EDITI~GJR~TJR~; END EOITOS; 

DEFINE FILES; 

- 51-

PR I N T , t L O C A L F I L ~ S :it ; ( .., X .. F tH > P R I rn . H D • X ; I r: E T lJ R N I E N D F I L. F. S ; 

i 
DEFTt-,;E KEEP1 
Z = !\ L , J ( "1 <: K < = ,1. A q ·-; ) ?. ~; f TH , VAL C ,\ i:; ( < L > ) ; [ i'J D "' ; 
( ., X ,. F i\J T , NOT , H O , v ➔ 7 ) P F '1" 1 J Ii I·· f" ( X ) ; F 1 .. :- ., ; 
RETURNJ END ~EEPi 

DE F I N E L O G I ".J ; P R I 'J T , t. P q f:: V I t l U S I JS E H S T I L L L r G G E D I N 'I- 1 A R Q R T F i A G = T , ; 

RETURNJ END LOGJ\JJ 

DEFlNE I..OGOlJTJ F"lLE~; FNT :: i;L.J 
IF EDITING THEN E~D~DITJ; LOGGEOIN: F,J 
PRl~JT, :tvou tlJ('l LONG~R OWN MlY P~IV.AT[ FILf=iS;t; 
PRl~T, tCP TIME -. □ ~C.~ANDOM(1500)-500+t,t • ~EC,RANDOM(1~00)J 
PR pi T , 'i p P T I ME ;. , Di:: C >H 1,j fl (1 M ( t O 0 0 ) + il' , il' +DEC , RA I, DOM ( 1 u 0 0 ) J 
PRl"JT, i!!LOGGETJ (')JT AT;t, TIHr-; RETL,r~ 1

; r:~r LOGr'UT; 

OEF!t-.E ZRE:WI:✓ D; 
I F ~I O T • V A L I iJ , A ~ G 1 T H t: ~, I L L A ii G J ; 
~ i::: w T t\ D F c v A L ( A 1 r. 1 ) ) ; ri ;:: T ! r:s ' 1 ; r· 1 n ;, ' , r :, I ' , , ; 

OEFJt-;E ZSKIP; 
~ K l P F' < V A L < A R G 1 ) , I/ ti L t A P G :? l > ; R [~ T U R : , I E I, D 7 S K I P J 

y f: (J s I h l I L A T F ::; F X L C lJ 1 I n ['4 :: r 1\ Fi I !,.p R y L n A r .l ~. p rt 
r!Lt 

IF VALID, FILE TH~N P~I~T. FILE,~EXFCUTE[t; 
ELSE PRTI\IT, ii!F'AT4t I Of\D f:rHWf;8;tJ; F-r-TUP l Ehf: X[:(,)J 



I* 5.~ MAIN LOOP w/ 

THE EDIT PROMPT IS ~~>t, THIS lajDJCAfEs THAT THE 
i'1SEH l S ftJ E!) IT ~·ont=, WHf:' TH!: l1$1::R I~ I~ COMMAf-JD 
MOnE, THE nPEHATI~G SYSTEM GIVES iHE PROMPT 
t C n !~ 1-1 A i✓ D > 1 . W H E t\J · T HE U SE R I S 1-.J O T YE T L r, G r, E Ji I N , T 1.; E: 
~ Y ~ T F l'l G I '✓ r; S THE PRC~~ PT t T 11' PE l. 0 G I ~, it , 

DEFINE MAINLOOPJ CW~ILE POWERON) I * S T ART A N I r~ F I ~J I T F i () n P * / 

(W~ILE ~OT,LOOGEDrN, I• THF FOLLOWI~G :cnE LOGS IN A USE~•/ 
!\AMF:= \IULC,i 
C :.J H ! L f JA'~ F.:C 1 : 6 , i.) E , t Lo ~n l'J , n F P I '~ T. .i r L [,\SF LO q , ;t ; r F I\ C. LI NE : i 

PR!\JT, 11mAT rs YnLn 'IAMF>tr H[t\;:', ;A'1(:: 
P R 1 1'JT • ,t PAS s w J [~ iJ > r. : (~ F I\ D • L I N l. t 

l F L I NE ( 1 : 4 ) d E ~ t S J:: T L ;,! T r I l: \J PR t ! , T , -;. ! I J VA l I l1 r ASS 1✓ CR D t. ; 
E L S F. L I ~J E = :\J UL r, , J L O iJ GE D T N = T , 1 

PR[NT, ~AMr, -LOGGFD IN ATt~ TIME ; END lF LINEJ~A~E=NULC,J 
ENO WHILE NOT. i'OGGEDtNJ 

I • THE lJ S E R I S IJ O \~ i . 0 rrn i; D I N w I 

IF REEOIT THEN EDITiN~ s T,J REEDIT = F,; END IF REEnrr; 
AACRTFLAG: F.; 

IF ~:OT, r:DIT{t)G DR, Arw::,TFLA(J THEt~ i<[Y\~npri = i,EC[IV[l 
l F KE Y\-.Jr' R [) f= 0, N1 , ·n1 r N P li 1 NT , ;t C: C✓ T r, ( l C A. 1, D F: r~ Rn 1·11 ; ,~ 8 n R Tr LA r, = T I l 
ELSF IF (CCHMA:\/'"1S(r<:1:y:JuRL:llS,·q [il, (;!', T.'[i /f:i;(';EY~1r1f'.' 1'•): 

END IF; 
IF A80RTFLAG THr.:tJ prn1,1T, .tA8Ur1Tr::;:t;; 
A8QRiFLAG=F,i 
E:tu IF "OT, ~,11-r1: 1 1;; 

RETl 1RN; EIJD MAINLOOD; 



DEFJl\iEF' EDITLOnP; I* f\TTFMPT rn f-:X[=curr /.! ✓ Ef1IT COMMAND •/ 
1 r, Nor • e o I r I N r, 1 HE ~1 PET u RN r . ; E i·J n r r r c -r • Fr; IT P! G : 

IF SKJPPING THEN r.At:?D = NIJLC,J 
(WHILE SKIPPER; LARElS(CAP.D) or--. s1~IPST()F ➔ LAHELS(CARf'\)) 

C A R P = R E r; E T V E ; F. N n ~J f ! I l. F ; 
SKIPPING= r,JE~D IF SKtrPINGi 

I• READ A KEYWORDIFPO~ THF tNPUT HLirFE~ •/ 
CARO = RE CF J VE : Sr, A ~I , CH< i1; 

I* Sl:E IF THE RF IS r:~;11ur;1: Tit•F LU T •I 
IF ~'OT, TIMHFFT Hff-', f-~~TllRN F.1 H:l rr 1r1 T.; 

I• A~ I~T~GER NrANS LINF rEP[TITIO~ *I 
lf' TYPECX) EQ, tlNT~ Th~N 

Z 11 (0EC.X)•1J i'p: Lil~E=S MIN, LF+1; 
ir Z LE. 0 nR, i P LF. 1 OR, LP C[, LINES THEN RFTURN r,JEND IF 21 

I• OH, LINE IS EMPTY •/ 
I• WHAT DOES RESET no AGAiN ~~~~~?.~??.~~?~~~~~?. */ 

R E p L A C E I D t. C • z I R E s E t J p F T u R f,j T • ; r I·: n I F" T y p E ; 

/• STAR MEANS r~r,NiTE REPETITION*/ 
r F TYPE c x > E o • t- s T P 1 ~, G ~ A 1•J r . x l n , t- ,. 1- T \-' r · 

I N F r T = T , ; 1 * I f'i F r I~ r T r:.: 1 T F: n ~ ,, r C .. · • I 
IF LP EQ, C Cl~. L.P r::o, Ll 1'✓ lS (lF, : er: r·rr TH[t: 

I N F J T :: F ~ ; i: h' h' U P ( 1 0 > ; l: i J P p: LY : 
LP = t,.H:ES ~.J,1, LP+j_; RFSt=Ti f~FTl_ql T,; [:r:J IF Tv□ r:;; 

1 • N O \.' R E P F A T T H E c 1 , f-; PE: ''!T l. T t T • / 

I F < • x l L E • 0 T ~: E ~· PR I i', T , t PA: J r, A PP t ; fi E T L r): J i , ; E ~: n I F ; 

I .. RE r: 0 G ~;I z i: /, ~ r : ii, ''I' L f ;-: A C p r 1 r, F ~ p r "!' I Ii ' ~ .. / 

IF hACROS(X) lJf:,J. 1 li1t· ,~::(,:.: t11Jtlf..rl,'~; 
o o t' Ac Ro ( AR G , x > ; R v: r 1 , RN r • 1 F 1 ! n 1 r 1 • ,, c r7 o ·.; : 1 •~ To THE r~ A I N Loo P •; 

/* 11\FORM USER 0F R~AD ACTIVITY•/ 
l F A L T R D i NG A 1\1 L • ~., O T S ~ ~H THE! J p R I i· T , t Fff A .., I r J C ;,: , FI r- A D ~; A r1 E ; 

I\ o r s E ,-n == F • ; E ~ r I r " L r r 1 1 r ~, G ; 

I* WE TRY Fr R ,:,. ~' I" D I T C r1 !•it Mfr * I 
IF A B H RE v ( x > Is • Y u:. • oh • Ar·: n, 

(CHAR EO, (t i) OM,CHAR EU, t-Jt-) 
1HEN OKFLAG=T,J Z=EVECUTES(V)JZJ RETLRN cKrLAG; 
E L s F n E T u R ~, T , ; R r E n r r = T • , r= D r T 1 1 . r. = i:- • : F r · n I 1 · A R B r, E v ; 
ENC EDITLDOP; 



I• 5,3 LEYlCAL PROC~SSING •I 

SYNTAX OF OP FR A T I ~ G SYS T FM CO~ 1-1 A~, D S 

<SYSTEM-CQMMANM> •> <•NAhE> 
<SYS1EM--CO~MAND><•SEP><ARG> 
< A R G L' H D: ,- > 

<ARGUMENT> •> 
<..-NAl-~f> : <ARGL,i,[NT> 
<•l'IT> 

* C 1-1 A R 
* C r1 A RS 
• I ;~ T 
•NAME 
•NULL 
•PLUSMJ 
•QUOTE 
•SEP 

•> 
•> 

<•NA~E> 
<•NU~L> 

A ,'JY S H! r, l. F CH A fi /J ( Tf ,.; 
A ,-JV C H A R A("': T F. R S q; T :'.'. L n T E S C! k S E P S 
6 0° FEWER DIGITS 
7 OR FEWER ALPHAfLJHFRICS STAFTING ~ITµ ALPH 
NO CHARACTER 
PLU5 OR MINUS SIGN 
ANYCSLASH~ QUOTE~QUEStIO~ MARK, ETC,) 
COMMA OR RLANK 

SY'\JTAX OF EDIT COM~ANDS 

<EQIT-CQMHAND> •> <KFYwoqo> 
·> <E11IT-COMMA~;r,><AP(;> 

<A.~ G > - > <•SEP> < ~ R 1; U"' p: T > 
-> <ARGtJilFNT> 

<AqGUMF'\JT> ·> <LCJCARG> <•PLI.S~·f> <LOCAf:ff;> 

<L'JCARG > 
-> <Lt1CMic;> 
--> <•OUOTF> <•~J.•i -GUCTES> c•OL'()Tf> 

·> L <•I!!T> 
·> <•IMT> 
•> .,. <*~IAHE> 
·> <•l~MH> 
·> <•NULL> 

4 f J F. D l T K r: Y ,JO r~ D I S A G rlO U r C r ,\ l. P H ,\ 8 r: T I C C --i A f~ A r T i: R S :1 ~,: T q c: 
h I s T n F F J r T ... R i:: c o G f J I 7. E ri K F Y ~, r, R r · s • F r: I T A ,~ G u 1 ; r , , T s !" t v r: " r~ L n F 
TH r=. s E Ty pt c:; - .. 11 ! T F G != r; I r JAM F ' s TRI \i G. L I r 1: '3 p :: C l F' y Er~' r p l'i J L L • TI~ E 
tiLANK T'1A r S~PAf.<ATFS n:[) Af1GUtf;"f 1TS t~AY 8!: hf=?1 AC;fl") RY A 
COHMA. L.i'J ClM"-1AS Ill A R1JW !\JL;fCATE:S A r-itJLi, /,i1GIJYF~'T,AS nOES 

THE LACK nF A"'Y FI >JAL ARGLMF.~rTS, SI f\JCE ARGll1'1ENTS 1r TYPE 
STRPJG ARE 11ELIMITEn 8Y OLOTJ:;S, THEY DO 'JOT REr.,L!RE HLANKS 
8 E T !✓ F ~ 1'J T H t: M , 

( 



LINE.AN UNOUOTED PERIOD 1MMFD1ATELY UECLARES IT TC 8~ SYSTEM 
COMMAND,NOf AN EDit COM~ANn~ANO THE STATEMENT IS TlJRNEn OVPR 
TO T~E OPE~ATI~G svstEM roR PO~S!BLE EXECUTtnN, 

V A R I O L,; S C 1-l A R A C T F R S 1--1 A Y H E L S E ~ A S Q u O T E 11,'\ R K S 1 ~: C L U '..J J •; G T H f 
0UOTE(4 .. RP 1'JNGH),TIIE SLASH,Tf:F: r:ur:STION MAHf<(i2 .. 5-8),THE SAt-AE:: 
CHARACTER t,,1LJST CLOSE THE Ql 1CTE, 

M A M E S C O N S I S T Or A i'J A L P 1-1 Ari [ T I r, r O L L r \' r: [l 8 Y r W'l M 0 T r, t' ALP 1-l A l"l I JM F R I C S , 

S T R 1 N n S CONS I S T Or A OU OT F MA R K , A ! A P F I T R AF) V S I 2 f- C H A R A C TE fJ S T R 1 \I GI 
FOLLOWED BV Tl-lf" MATCl-lP1G QUOTE r1,q:;;r, 

T~E TYPl CHAR '1~f..lr.Lv "'!:AliS A ST,<P.,. c; t E~:G 1H o: E Ar\::i I<' Tf';TFL; F•'\h 
ACr.ORUINCLY, 

$ T HE T Y PE t t U 1·1 8 I S A S P H! 0 F j TO 4 [ T G TT S , 

T H E T y PE P L us M r r s A P Lu s o R M 1 H.; s s I c il'i u ~; E r.1 A ~'. ~ Li N A R v o P F R A T n H 

APPLIED TO THE IMM~DIATELY roLLOWlNG OPERAND, 

THE TyPE NULL Hl::ANS Fli'HER THAT Tf ERE- hPE hO FL'l·HHFR ARGU~1r:NTS, nR 
rt, i T T W O Cm~ SE C U T I v E U N Q ll C t E n C O M ~- /I S A P F r- A RE D , 

ARGTYPES =~l<0,1-INTi>, 
<1., ;it~IJLi't>, 
< 2 , t S T R T N ,~ t > , 
<3, ;t\J(\i•lt=t>, 
<4,1;,1_u~r-1r1->, 
<5,t-CHAQ't> >; 

DE F t NE F L A 8 EL S ( S T R I ~· G ) ; 
LA6F.L;; NL,J 
(Wr<ILf-CRRFAV(STr:'l'·J 1/,t-:t,It~,.J) tiF, :- :.'.T, 

S T R I i\i li ( ( $ r t.. i • ( S T ~ I ~ .• _, , $ 1 ;r. -,. ~ ) + 1 ) I '. , ; l ➔ A ~. P I . /1 " U : 
STRING(K:J+j•K) l!', LALrLJ 
ST R l NG = ST P I r--: Gr J + 11 ,1. ST P l 1' G + 1 • J, ; 
END wHll.EJ 

RETURN LAREL; E\0 LiBFLS; 

LE t\ : ♦ L I NE J J = J - L E "' : 
,. FlND A PERIOD, A QUOTE, on A SEMTCOLor. WHICHEVER ro~E~ FIRST•/ 
K=OI 
CW~ILE K LE. LEN) 
K z: 8 RE A K ( L I NE , L I N E C K • 1l L F.: N .. K ) , tJ U O T l: S E T + ~ 1 1 ; t- , "I- , t ~ > I 



IF LlNE{~) Ea. -;- nR, LINE<K) EU, t,t OR, K GE, LEN 
T~EN RETURN LINFC1t~)J 
E:NC IF" LINEJ 
LcFINDCMAR(LINEC<•1iLFN•K>,LINECK) )J 
IF' K EQ, 0 THF.~J RF=T1

1

1Rl'I U.:!J + .J; 

.. 56• 

EI.. S F I F L E Q , 0 0 q • L E ij • + l t M T 1"1 E N Rf: T LJ Fl ~I LE 1, + J ; E f\ D I F J 
K=K+LJ 
E:NC WHILEJ 
RElURf\1 LEN+J; Et:O i~l(TSChNl 

DEFlNEF RECEIVE I I• GET THE NEXT co~~A~D FRO~ ~HEREVER•/ 
CW~ILE RECLINE EQ, "M,) I• PRFVIOUS LINr::- RLANK •I 

I F ( •MACS TAK I S: K ) n T , ll TH F 1J / • ST ,\ C f<: E 1) COMM A I\J :l * / 
RE C LI I ✓ E : ~1 t. C: ST f, K (f<) ; 11 ACS T A I' ( K ) :: 0 (I , ; 

EL s E RE c L I:•; F -= r::- R I r LAG = T • ; 1 * ·,1 E 1, r ~- ~ c: 1 To P I•~ Pu T r r I E * 1 
(WH!LI: F?ErL r:H- F1.J, ~r; A~J!l, Ii.PUTSTAl~ I[:, G:~,) 

rr Fu1G THE~' FLAGii:F.; 
ELSf fNDUTFtLF = nET(lNPLTSTAK); 
END IF rLAG; 
END .-l~Ii

1

EJ 
If INPUfSTA~ ~Q. OM~ +HEN ENDED!TJ STOPJJ /* BATC~ ONLY *I 

END IF; 

~:1 0 TE TH A T R Y R E ~~ O V I N G NULL S T A T EM EN T S i F. X t C A L L Y , ·.-1 E 
~AN SAVE EXECUTIO~ TI~E.THIS IS FSPECiiLLY TPUf nF 
THF. cnt-1MOIJ OCCLJr';/\NC'[ OF A qE[1tJ~!OA!~T sr::MJC'.")Lnr; 
~OLLf"ll-!TNG THAT LAST C::TATEtH=:H OF .,. LHJF, 

CARr: ~~TSCAN(RECLiN~)J 
RE CL IN E = RF CL l t✓ E < ,1. r A P 0 • :1. : •PE c Lt:'! E ) l 
ENC WHILE RFCLINE: 
I F c ;a! r ii! > .. L I s r s E T ,, R • < ;t t I t , .. L r s r s r: r A I D • 1 • ,, c i,: I r I G n P , 

( ~ f~ t ) ➔ LI ST SF T MW • ~~EA~; ING 
THEN PRINT, tCOM~~~~> t,CARD; E~D IF; 
R E T LI R ~' ".:'. t, R !) ; r: ; n P E r F r I/ r- ; 

DEFJ~EF SCMI, STR!:~q; I• flf:TUfHJ l<f~v~,nrD Aljl) C11ACI". ARGUM[fJTS •I 
A R G = :~ lJ L T • J K L: Y ..J n H r, = ·w I. C • ; 
R E T U R N ~ E Y l.J o R D ; :: 1.1 :1 S r; A r- J , : 

j 
( 
' 

i 
1 
\ 
\ 

\ 



I• INTEGFR ARGtlMENTS TO EDti COMNMJCS */ 

DE F t NE F DEL AR r,c ,J) ; I• TH F. TWO MHi U t'. FT T S T n T ~ E D f: I.ET r: COM~ AND * / 
/• DELETE,ZEX~CUTE,~RINT,HEPLACE ENTER WITH J = 0 

AL(GN,OV[RLAY,SAVE,SPLTi wtr~ j =:.. •/ 
IF NOT , OK F LA(; THEN RE T II R r 1 0; l: rrn IF J 
I F ,J N E , O A r-.i D • .J N E , 1 T H F. N E R f ·! n R 5 < 3 ) J O K F L A G = F • 1 f: I i n T r· .J ; 
X? ARG(1+J); Z: AQG(2+J)1 
I F T V PE ( X ) E Q , Jt NU Lt ' t T HE r l / * DEL E T f ON L ¥ G UR f{ E f-H L I [ l E * / 

M1 = LP IS, M2J RF.TURN T, I END ft; 
I F TYPE ( Z ) F Q , 't \JI J Li' 1- TM!: N / 'II DEL ET r: DO 1,.1 ~I TO THE f I PST AR r- L' '-1 E ~1 T • I 

l : XI Ml = LPJ 
ELSE r,,11 :i LOC(x,o,; ENll IF; I• nF.L[T[ Fr,cti rFST ARG */ 
IF M1 E';, 0 THPJ Rl:::TUR1\: F.; [l~D IF; 
PUSM(LP)J LP = ~lJ 
M2 = LOC(Z,n); P:JP(1 1P); /w D[i_ET[ rrt.f.1 .,..0 SEC0/.1lJ t'.f,Gtit-:[i'-ti •I 
IF M2 EO, 0 OR, r-1? ,·r. Mj THEM EHROP(2);C:f-:F'L;\G::tF,; F11r IF: 
RETURN SAFE(M1,M2)J ~ND nFLAnG; 

DEflNEF ZONEARGJ 
/• USED fOR ARGS TO ZONE.=, PZONE~ MZCt.:f Atrn LZONECCZOr·JE) 

ZONE 1s SYNONYMOtlS ~tTH LZONE Mm PZCtff •/ 
Mi= IF TYPE(ARGl> ~ □~ ~INT- tHEN VAL<ARG1) ELSE 1& 
Ii 2 11 I F TYPE ( AR G 2 > ~ Q , ii' ItH ~ THE t J VAL C AR G? ) F l SF 7 ~ ; 
I F ~ 1 G T , M 2 THE \I E PR n R { 2 ) ; r" lff LA Li= r , ; E td > I F ~: 1 ; 
IF Ml LF; 0 on. M? r.T, 1r:;u THFtl IlU,rc: [tl) rr t-'j; 

R E T U R N T , : F f\: fl 7. Q r-.1 E .\ R r; ; 



- 50-

THl~ !'•1/\CR(J PREPROCESSOR IS SIMPl,,!FJED RY A ~;lJMl:JFR 
"F bASiC tSSUMPTICNS AS FOLLOWS, 

/J.) 1-lM:i•W ur=F It.JI T IOf'.S HAY f·JOT APrFAR \,1 I Th! N MA CPL) 
riEF1~ 1 rrrnt·is. 

A)EDIT r;QMMANDS MAY ~!OT OVF.PLAP CAPiJ 
AOUNDARIES.(THUS THE NUMBER OF MACRO l~R~UME~T~ rs 
I I M I T F D BY THE S I Z E OF' T HE DEV I C E I 1\1 P Cl T L I ~J E , 

r) H(1Trl MACRO nr::r I Id TT Of. Af,D t·IACr:0 SiJRSiI TUT IN, ,,_r.t-.: 
TRT(,l'H:l<FD •1or o~.1LY AT TCKEtJ FC1L:r:l1t.RIFS·. our t.Lsu 
r, ~I l. Y "· T T fi E LJ 01 H: r; /t, R Y Of A S TA TE H.: t~ T , ( H,I S MF A': S 
r HAT A 11 Ac 11 o c A,, r, -, LY n E A LI s 1 o F F x r-: c Ii TAB U: 
r()H1'1ANDS, 

n)RECURS!V~ MACPO EXPANSIO~ 1s NOT DO~E 
~EC0RSIVFLY BUT B~ REPEATED LINEAR SCiNNING USING 
THE DISK AS THE STACK, ALLOWING EXTRFMELV SIMPLE 
t:;OFTWARE HOUT INES ANP T~EMEIJDOUSl. Y LARGE MACROS 
1,!JTH VF.RY LITTLE CORE MEMORY REOUTRFC THOUGH 
PE:DUClf'JG SPEED PY A LARGE BUT 1·1NNOTICEA8L.E 
fACTn~. TT IS UN~OTICED BECAUS~ THE REAL TIME 
t';,f: S PONS F. () F" A T It' E= SHA R I NG E ~ ! V I RO t' ~·ENT I S Mr A S LI R r, Ll 
i f\! Si:: C O I in S 1m I L. E 1 H f l·/ 0 R S T C A SE PE S P n t\' ~ E r F T H f: 
r~ l c: ~- 0 1·! A 6 6 0 C SYS TE:~· \; I T F MA t 'Y T ! ~ F. S H t. RF I r-: G U ~; E. l~ ~ 
i S MF AS LH< (: n I i', ~ t C CH. f\ S , THAT I S, !:: V f=t-.; I ~,I SU r. H A 
•, 1 o P s r c A i, c t x M' rt. F , ,~ A c R c Ex PA ~J s l o 1·1 Fro M TH F n I ~: K 
w ti s E: , 1 I t. 1. AL,., r. Y s r-; E r As T r r:: r HAN T v P r ~~ r I r-.• T (H: 

". o ~1t-1 A rn 1 s H v H A i✓ r, • 

OEFI~E OQMACROCARr,,v); 

(Y ♦ ARG<l(=1D)ARG(T):NULr,; ► ';1) .. ; 

Lit\E: t ~+REACR(t-.~ArRnS,X); i;FW:: i,Llf',i roL = 2; 
( W f. t u: = C O L < : C O L < = .i. i ' 1 i✓ l , L I r 1 [ < C O L > F C , r I- F SC ,t.P E ) 

N f W II N f h + L I f,J c: ( 1 : C O I _ ~ 1 ) + 
I F L I N F.. ( C n L ·1 E= O , r, 1-1 r- Sr, A P E THE " C H E S C A PE 
EL.SE ARG(l\!)1 

END WHILE: CJl = rUL • ?; 
TRANSMIT, LINE; 
REllJRNJ ENO DOMACR01 

I 

) 
I 

J 
I 
I 

( 
) 

l 



iHIS ROUTINE WILL SUPSTITUTE THE ARGUMF~t rLAG FOH 
l=ACH nCCURANCf: or A MACRO APG Hl THF t-!ACRO TEXT 
A N n \.! R T T t= THE T RH Sf O P HE O TE X T O ~I T l' A h' A ~i r, 0 ~1 F I I.. E , 

OEFINE MAKMACR0(,'1tJA"'1(,ilARGS>; 
CAR[!= 0 ECF.IVE; 
(WhlLE CARD(1) NE, rH~SCAPE DOING CARD: RECEIVE;1 

CARP= (;t ;t)+CAPO•(~ ;t)JM•2J 
(WHILE EM<:M<=•rAR0t(NOt.CARD<M~1) ➔ ALPHA~UM AND, 

;1<:K<:•ftRGt<NnT,CiRD(M+1+,MAFGSC~) IS, Z) ➔ ALPµA~U~ AND, 
CARn(M:Z) Eo, t:t.rnso<> ))) 

C A R D = C A q l) t 1 : I F C A R ;H M • 1' E: r . r: H r C' f\j C A T T H [: t\J (" • ? E L c: E fv'. • 1) + 
( '/ 't 1 + C H E ~~ C A P I: + A Lf · r I ( K ) • C A P D ( H + i.' .- • C A F~ n ) 1 

END WHILE:: M: 
WR!TER(MACRnS.~~AME,CAHn(~:(•CAP[l -1))J 
ENO WHILE CARil; 

WRITcR(MACROS,MNAME';;tt1St)J I• END up WITH A HACl?C' srnp Cnf"'~1MHJ */ 
WRITER(MACROS,MNAME:ER)J /• WRITE END-OF•rILE */ 
Re,uRNJ END MAKMAr,Rn; 
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/* 6,1 FIRST LEVF.L COMMANDS+/ 

DEFINE ALNJ IFEHPTY1 Ja VAL(ARG1>J 
IF TYPE(ARG1) EO, #iNT- A~D. nELARGCl> T~EN 

(v r~1<=LP<:1~2, PlJTCALN(GET<LP>,J));O'P v; 
~LS[ OKFLAG: F,: F~r IF; 

RETIJRNJ END ALNJ 

DEFINE ASK; 

TH F ;t! AN r, f In R J! COM tJ A NI'' ! S SY N (1 I l Yr·, L) UC: W f TH T 1-1 E 
t LO CAT F - C n M '11\ ~ D ': X CT p T T q AT TH!: /I! ✓ OJ (1 r~ r:· r '-AG Is 
c: F: T T n S I ~ 1 UL A T F ti r ' C H r r HJ r, A S w I T 11 /, c C v T P A T T [;HJ 

c:UCH A~, 1:,111 

THE SUBROUTINE ,ASKt MERE~Y CALLS QN fHE OPERATOR 
~ASK~ TO ASK THE QUESTtON WHICH IS THE AnGuMeNT, 

IF NOT,ASK.CIF tYPE~ARG1) Ea,tSTRING- THfN VAL(ARG1) FLSE tFXFCUT~~tJ 
THEN DOS K I P ( AR G 2 ) ; J R J:: TU P "l; E i·t D ASK J 

DEFINE ZBLANK; 

rHI\F:ACT!:.R,~~OR Wr·•IrH YCU si-:r'lJL:1 Sf-(: 1hE ;:vp1 A~ATl~IJ 
nr· T ~ E .t n 1 'FR(. A Y, r (: 1 t,. q n FH: L o v: • 

l F T Y P E ( A R G 1 > E:- n , t s r R I , JG ; T H F : : c H 9 L M , · = ( 11 A L < A r. r~ 1 > ) < 1 : 1 > ; ; 
RETURNJEND ZBLANK; 

Q O T T ()M Pl. A C E S Hi E L ! ~,J E P c, I 'H [ R A T T µ E 8 r, T T O f-1 C1 I­
TH F F I L. E r,.: I TH [ n F n R [ X T F.: 1\; s I (_) I'✓ ~ L1 r:· p () s EC: r R pi: RH,\ r s 
TO S~T UP roR A GACVWARDS SEARC~. cc NOT CONFUS~ 
r H I S C O !'A M A t-J D W IT Ii T •T L I ' 1 E S P E C I ,- Y r: R .,. P t I J S E 0 I N 
1 ' 0 C A TE G R I) 1 Ip S , f.: \I r~ "' T ~-· n U G f..: T HE C 0 .,,, ,,. A I\. D -,. r O l T r t • 'f. C !, ~ ! 
H E A 8 Fl F f~ V I A rr:: 17 ;,. P ;t , T ~ E Y A :,i r: r ~ '· T I: X T U h lL Y 
1 , i\J A :·1 n I (~ U o l; s , 

DEFINE 8QTTOMJ IF'f:MPTY; LP= LINESJ R[TUPtJJEND BOTTOM; 
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i'INE IN YOUR FlLE IS INTERPRETED AS A CHARACTER 
~ONTROL,iE 1 MEANS A PAGE EJECT ANDO MEiNS A LI~E 
~Kif', THIS IS US~FUL F0.R A PAGED FILF, 8UT ON A 
TELETYPE Llt~IT, IT IS IG~ORED RV MOST OPERATlr✓ G 
c:::YSTF.MS, 

THE: MASTER i!!CHA:JGF;t ROUT!f>JE DECQt1ES THr: VARIOUS 
~RGUMENTS AND CALLS ON -LO~;tAND tDOCHANGF;t TO FJNU 
AND CHANGE THE REQUJRED STRI~GS, FnLLO~ING t~~ 
nEF!~:ITior; IN THI=- INTR(,DUCTIOtJ, 

DEFI~F ChANGE: JFl=-MPTY; OKFLAG: F,; 
P 1 : I F T Y P F ( A R r; 1 l ~ CJ , :OWL U' T HF ·: l.}; 
E L S F J F T Y P F < A ~((: 1. l 1= Q , t S T R I: ' G ~ T H F.ri v M. ( I. P (, 1 ) E L s E Cl I 

i • ; 

P2 = IF TYPE<ARG2> 1=Q, itf\JLJLL;t THEN CS 
ELSF IF TYPFCARG2l 1=Q, ;tSTRit1G;t THE~ VALC/d~G2) FL.SE OM,; 
P3 = IF TYPE(ARG3> FO.~NULL;tTHEN i 
ELSE IF VAL<ARG3)EQ:;t•- THEN LINELEN 
E~SE IP TYPE(ARG3> FO, iINT- THEN VAL<ARG3) ELSE OM,J 
Ir P1 eo; OM, OR, p; Fe.I, OM. OR, P3 [Q, CH, T~EN ILLM-<G; 
RETURNJENO IF1 

/~ DETERMINE T~E FnURTH PARAMETER •I 
P141: LOC(ARG4,LINES>1 IF P4 FO. 0 THE~: RETURN; END JF; 
P5 = LOC(P1,P4l1 . 

TH~ C (l ~1 H P•:Jj t ,; 0 !,It f:: ~: T 1 I S US L' ALLY O ~'Ly 1 1 SF D L HF N 
R E A D T ~j G A ! ; E X T F R ~ · A L F I L E , I T t-i E R E L v P R T '.\' T S O l I T 1 T ~ 
A R C, U .-1 E ! J T • THUS, It, A I\ EX TF.J~ r ! AL F I LE CO 1,.1 TA I r,.; I N r; 6 0 0 U 
.:: D I T C o ~• '-l A t~ D $ , Y C• L M Y G f l T .,.1 I S H T O M A K F T H E 3 0 0 1 
r0'·1'"1 A •.iq: 

C r1 M ~ E f,: T, ;t YO lJ HA V [ Ex Fr. U T F D 3 0 L; 0 L I NE Si 

1 H IS P f~ P J T S OUT i HE ~, F SS ACl E AT THE T F L FT Y P F, S 0 
THAT Tiff USl.:R WOlilD 8E ABLE TO FEEL ASSt1Rr:o THAT 
THF FDITN. rs /ICTLALI Y EDlTif'.;G,YOLJ cr.ui !: ALS0 '1A\IE 

A i I Ar. 1 • n P ,i 1 ~! r nu r " r. c i 1 ~ff ~1 r r 1·H' Er r f T F L y P F. r o ;:' f-
r N F CJ ,, ~, A T rr: 1 .1 r s T n ~ E p I r r r: r D , E G : 

c 0 MM F ~ 1 r • t r= ~.·TE R A 2 - n I G 1 1 ~1 L "'P F F 1 
INSERT,tMY AGf IS $i 
CHANGE,t$1,vWHAT IS YOUR AGFv 

\ 



.. 6?• 

DEFINE COMMENTJPRJNT,VALCARG1)JRETURNJEND C0Mt1ENTJ 

~DELETE- rtRST DFCODES ITS ARGU~F~TS IF ~NV A~D 
r- 0 R i'1 A T S T ! IF M ltJ T O /I S T A MD A r D RE Q U F. S T T n T µ E L C1 W F: R 
i'EVEL ROUTINE DEL WHICH DOES TriE ACTUAi nELETIMG. 

DEFtl\E DELETE; IFFMPTY; 
IF DELARG<O) THEN D~LCM1,M2); ELS~ CkFLAG=F,;1 
RETURNJ END DELFTFJ I 

D E F I I\ I: f] E: ,J I r r: ; I F T y p F. ( A p G 1 l F, u • .,. r I J T ; T 11 E 1 u I F \' I C F ::: V AL ( A i~ r 1 ' ; : 
RETURN; E~D □ [VICF; 

LJEFII\E n1SPLAY; 
/• WE MUST CREATE HJ!S SET FHDM SCRATCH EACH lIHE DISF'LAY Jc; 

CALLED, TH 1 S IS AIJOTHER ARGUMENT FOR ALL0 1: PJG pn I '··TFR 
TYPE VAR!A8LES IN HIGH LEVEL LANGUAGES, */ 

GLOBVARS~S: <tL~'l-,LP>~ /* LINE por~T~R •I 
<iC~t~CS>~ I* CHANGE STRiN~ •/ 
<-L~~,LS>~ /• LOCATE STR~~~ ~1 
<tM~-,MS>~ /~ MASTER STRi~r ~I 
<iSr-t',HflWSAr"E>, /+ SAFETY CC'Ur T •I 

<tLfNES-,L IN[S>, 1~ FILE LFNGT~ •I 
<tD;TF;t.DATE>~ /• Tn~AYS QATF •/ 
< 'I S v ST E ~~ t ·, SYS T NA h [ > , / "' TH F c; V <:: TE 1-i 1, ~ i" f.'. • / 
< ,; I ~I p { I T .,_ , TT y ! : A ~; F > , / * I ~J F I L E * / 
<';tQ11TPUT;t',JTVOUT>, /• OUTFIL~ */ 
< ;t F T L F ~H M E i!! ~ F T L E N A M f. > , / • T H F F D I T F I I E • / 
< t R ,:: A lJ N 4 MF 1 ·• ['; F A n ~~ A n= > , / "" r I L E Elf. I ~; G R 1-= A '; • / 
< :i! Si' 1 S f\J A~~ E ;t , SU SN AM E > , / w: SU S P [ r.J ~ F I I F • / 
< t L T S T F T L F ;t ·• L T S ,. F I lJ > ~ : I • T I ff n A G E ~- T L t.: ,.. / 

I F V A l ( ii k 1, 1 ) E C 1 ;i A I L t T r-lF 1 ' /., L L F L .~ C :: T , ; t: , J L I r- '✓ A L ; 
X = l F T Y PE < A R G 1 ) f" Q : i M :JI_ L ;i! TI ! F. N OH • F L SE AR Fi R ( \I AL ( AR G 1 ) , (~Lt i 8 \/ A R S > ; 
(v2 ◄ GL08V!IRStALI.Fi

1

Ar, r,R.X t:n, 011, CR, X EQ, Z ) , 
PRINT, XJ IF X NE, 7 TH~~ PRINT. GLOPVAPS(X)JJ END ~z; 
G L C 8 VA R s = ~- 1 u LT • ; RE;: u r? N I F N n 11 I s pl. A y; 

t D ll P L t I S A P O t ! T l r E ,J f-' I C H ' J I L L D U r L I C A T F. A S F C T I r i'J 

nF THF FJLF AT Ar-1CTHf.'.".f< LnCATio;,1,::f1lU: r~CT rouc,nr-Jli 
THF- ORIGJl·)AL COPY OF IT. i10VF. CALLS TT 'dTr T~il 
nELFL.AG SF.T TO F-'LE SO THAT THF ORIGINAL Lli,!ES Ct,t: 
i::l E n EL E TE l1 l,Jl n, 0 U T L A TE R RE C A L CU i A T I ~✓ G T H t 
PO r i\JTFPS. 



DUPL L3 
DUPL L6 L8 
DUPL L3 L6 L7 

DEFINE DUPLJ 

MEANS OUPL LP~L3,LP 
MEANS llUPL L6 L8 LP 
MFAt-JS nuPL L3 THRClJGH L6 AFT!:P L 7 • / 

I• LET DELARG CALrui ATE Mi A!lD M2 1'/ 
IF'E~PTVJ 
0 K FLAG = F , J I F \I OT~ n EL AR G C 0 ) TH UJ r ET U PJ; E i) 0 I f'." '·1 (') T , ; 
K4 = DELFLAG; OELFL~G = F,; 
M3=LOC(ARG3,LI~ES>J IF ~3 Ea, 0 THF~ RE1CRN:; 
I• WE NOW HAVE O~PL M1,M2~M3 ~-ALL VALID t_INE NUMRERS *' 
RA~GE • M2+1-MlJ NCMANGES: NCHANGE~ + RANGEi 
T A 8 L E i:: T A 8 LE C 1 ·: M ~ ) + T A B LE < M 1. ·: IH NG E ) + T A 8 L [( M 3 + 1 : ~ T A 8 L F. ) J 

IF' Ml LT, M3 THE~ RAW;E: = OJ FNO If' t'11 
IF M4 THEN nELlA+RAMGF,A+RANGF)JEND IF ~41 
GAR8COLLJ I• CO~PR~SS MEMORY AND RFCLJCE FIELJ l[NGl'H •I 
OKFLAG = T,J R~TJPN1fND OUP~; 

ii! DY f\. AM JC t SETS A FLAG \J HI C 1-i DY: JAM IC ALL v CO? I ES T fH: 

FDIT COMMANDS BEING GIVEJ TO AIJOTHER FILF, FOR 
i'ATE:R REUSE, ORtGINALLY, IT WAS JNTF~DEO THAT 
~OMETHING LIKE THIS COULD GENERATE CDC TVPE UPDAT~ 
~lRECTiVES DYNAMICALLY, BUT THE PRO~LFH PROVED 
0NSOLVA8~E WITH THE RESOU~CES AT HAN~, SUCH AS A 
r!NITE AMOUNT OF TIME, E'!'C, THE f"fLE TC WHir.H THl: 
11YNA"ilC COPYH1G TAKES PLACE COULD l~ATEo f1E RFAQ ·1Y 
TH F F !J ! i J! RF A [) ~ C OM H A N C , nw S R E r Rn D UC I N r, T qt: 
~ r,::· E r, T S O r T 4 E C lJ nr~ E '. ! i" I N i E R A C T I V [ E D I T PJ G S t S S 1 0 f,j 
rt,/ A ~Jnl!-It·ITEf'lACTIVE [ 1,Vli;'HJM['\iT, 1i'f THE ~!AY, FD!T 
.\S IT WAS !MPi_E"1f:::\JTFD AT '~Y\J CM~ Rt !=ITHl=H 
TNT En ACT t VF C' 0 LS F D I 11 ;i! f:< ATC H • tHl 11 E ;t w I Th 
rNPUT, SAY,rROM A CAPL r\FA1f:R, Tf-.I:c TAKE" A 1:~onn 
THfhJri All!) qAKE5 TT E[TTl:R, 

lJ E F I I'\ f: ri Y '.J A f 1 I C ; 0 Y N !. t~ l ,' ! 1 i :: T , 1 K i. T I. ! f• I . ; ! • I, i · ; ) 'y , ;., 1 1 l :: ; 

, 

T!-jE tDIT COMMAND ;tErHO;t SFTS THE F:Cl1CINr; FLAG SO THAT ALL 
L.OCATf:S A~~D CHANGF:S \JILL PPfi:T OUT H,E l Il'E l_')CATf=:D OR 
OR CHA~GED TO, 

IJ E F l f\ ~ E C HO ; S [ T "( c: C 4 0 I ,\i 8 l J r, I: ;' I J r~ N ; t: ,, ' !l F C H C : 

TH F CO Mil A t)D F.[; I T l 1~ IT I AL I 7 ES A F I LE F Cl H 
~nITING, REQUfSTING FROM THE USER PER~I~SlON TU 
t; /IV E A I~ u ! : s AVE [I F I LE ' r f TH f. lJ s t: R HAD RE n, f n I T I .,, G 
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iLREADY, AND IF A FILE NAME IS GIVEN,Ii HASHES AND 
<;ETS UP A COPY er Tf.iAT 'F"ILE, IF NO ~ILE NAME rs 
nII/E~J IT ,JUST CLf.,HIS t✓ HAT IS CURRl:~ 1iLY 8Fl,1G 
r::IJIT~D. 

DEF'f~F ZEDIT; 
u K FLAG = ED I T ( VAL ( A Q G 't ) ) - RE Tu 1-rn; E ;~ r z Er I T ; 

r 1-1 F r: u r T c rHH1 AND ;t E ~: i'I 1 ~1 ILL As 1< PER ~ii s ~to~ T n s A 1. 1 L 
ANY :.li'-JSAVf:D F"ILE, AND THEN CLEAR 11EM0Ry A~:D R[TlJPfJ 
~ONTtrnL TO THE MO("ITOP SVSTEM,EDIT rs IJC LONGER If~ 
rO"lTQl11 cir THE MACH I r--.1[. TH l S IS THf: Ot✓ i ·y C TV I L l ZFD 
1.J A v r n 1. c A v E r H r H' r To R , o TH r: R \·! A v s t ~, c L u r F c P u 
r, F' >:: H i\ T (\ F' I i 'TE f( V E r ! T 1(1 !\ I H A F 0 w A IH: EF? p O f~ s ·• A r ' " ~ p I K r:: ~; 
r 1 , T 1~ F c P iJ F o t✓ E F~ L I l'i r . 

tJEFJ"'r:: ENDEDIT; 
WA~TTOSAVE; CLEA~~ur; 
EVlCT(tZZZZZVE1); I* 
RETURNJ END ENDFDIT1 

FDlTI\lG : F.: 
CLUSF Ai.ID U"lll)AlJ Tj-;F- EDIT SCRATCH F"TLF *I 

THE EDIT COMMANn -ERROHt ABORTS ANY RFAD OR MACRO 
~XPA~SiON iN PROCESS AND CAN PRINT A ~fSSAGE. JT 
ALSO EVl~T ALL cn~MANDS I~ THE STACK WATTIN~ FnH 
nlSP()SAL Tn THE OPEHATil~G SYSTEM F"OR E)(ECLJTION AND 
r G ;_, o R E s Ail y c o M ~1 .~ i . n s T v P E t: I N o f\1 1 H r: q F s T o F L I \: L 
rir.1 iiH l r;~1 'P4t: [FHH':• CClif1At~I: APPEARS, 

D E F I I\ E 7 E H R n q ; P q : -·~ T • v " L < A R lJ 1 ) 1 I :: M s r n P ; 
8ACKSPACJ 
/• S[T FLAGS TC STJn REA[ UR !1ACHO •/ 
OKFl~AG: F,; RETJr;-r.11 i=!i!J 7t=Rr'ORJ 

t i:-= ,; r, H·' r- t ! s A r, r) 1 ·~ A , 1' '"H' T c H rd: s c T s T 1i r r ~ r, Ar-' l · 
"~ 1 r-. Al; Tt: P 1 T I s r ; ,- 1. ~J DEL I : T H l. r-' E FE f] T ( I H l 1 ~ 
,-, r'l 1 1,·1 l ,'Jli S T ll TAK F CARE OF TH [ H I G H LY LIN j I I< ELY [-VE'' T 
THAT A USVR OF THF ED I TOR HAS A DriCTl'RS ;iOH: 

r:rnICATING A 301~,\ rrr.:r: ALLERGY TC THr PPH!ClJLAH 
~HAR\CT[R ASSUMED PY THE SYSTEM TO 8E THf DfFAULf 
r: s C A, r, t: C H A R A r. T E R , I T \ '. Cl U L C 8 E N [ E :11.. E S S i Y C n ,'! F" l .! ~ I ~' CJ 

TO A I ATER ~S[R TO ~AVE To WACF THRnU~~ A ~AC~U 
~; I LE S[:T UP \i I TH THf: \,R0!'-.1G FSCAl"'I..: 
~H,\RACTER, PERHAPS T~ 1 S COHMAND SH01,Lr NOT qL: 
rMPL~MFiHEn SINCE T~[ PURPOSES OF THr. u~ITOP nL 
~,1 0 T I N c LU D F; COMPLETE FREED O "1 TO DY NAM I r. AL L. Y ~' 0 fJ I F' Y 
THE t=orrnr. TO THE POTl:T or UNREADA8ILITY Jlt\1D 
r; 0 I~ FUS JON , 



OEF I NE ESCAPE HF TYPE C ARG1) E(L lt!STR I NGt THEN 
CHESCAPE=CVAL<A~G1))(i:i)1; 

RE1URNJEND ESCAPE: 

DEF!~F ZEXECUT~J 
IFEMPTYJ 
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I F NOT , E X I NG A ~I D , 1,1 0 T , 11✓ F I T A ND • D F L An G C 0 ) l HE f, E X 1 NG = T , I 

1RAI.JSMIT, ;t~Or.X~C!ITFt J 
(vM2>=LP>=M1) TqANSMJT, GFT(LP)J ENn v; 

ELSE OKFLAG = F,i j 
ENO IFJ 
RETURNJ END ZEXFCUT~; 

t · l A I_ T r? E A :, ;r. S T CJ F ~ :~ f: /I l1 I r J G ~ h E ,\ [1 P' O M A F, ;:: A r F I L l:: 
A ' 1 L f-)1" T I JI; , 1 S T I IF [ C1 I T O :' T C f, f:: A D 1 i-c r; F R O ~ FI L F: W H I r: t, 
IS THf= tJ[YT STACl<ED FTL..E 01! Tf,E READSTAr:f<, 

DEFINE HALTREADJ I• STOP ~~EADJt;G FRrJt' M4 ALTEf~t-,.ATF Fli E •/ 
AL T R D I NG" f , J R E CL I NE ~ 0 ►1 , P1 ACS T AK = N U I. T , J 11~ P U i F l LE : G F T C I NP lJ T S T A C K ) J 
RETURNJ END HALTRF.AnJ 

DEF I~E lfEQJ 
I F A R G 1 N E , A R G 2 T H 1= N . D n S l<I P U R G 3 > ; ; P E T I I P I J ; E !\' n I P: C. ; 

DEFl~C IFGE; 
I F AR G 1 LE: XL T • A R r; 2 T \.IF \I 110 s !~ T ~.., ( AF~ G ::-< ) ; ; R L n ! R 1-.; ; E) i D I F c; [ ; 

DEF!t\F JF"LiT: 
IF ARG2 LEXLT. ARra TI-H:::'J llOSl~JPCAl~G3);;c1[""TlJRl,H:IJD IFC.l; 

DfFit\e IFL.El 
l F I\J O T , A R G 1 L E X L. T , pm ;:> n-1 F: ( 1 D n S K I P ( A ll ~ :~ ) ; a r; F TLJ!:: ~! ; F r i !J l F I E : 

DEFil\f TF"I.TJ 
I F ~, 0 T , AR G 2 LEX LT , A R G 1. TI (FI J DOS K I P C J\ ,~ r~ ~ \ ; ; RF TU f- rq Er f1 I r I T : 

D F: F I t\ f: T PJ E I 
I F AR G 1 E Q , AR G:? T r11= N D n S l<l P ( ,drn 3 > ; : n= T lJ n; J ; H, iJ I p~ E I 

DEF I~[- !F'TVPEJ 
IF VAL(ARG1) NE, TYPE(ARG2) TH~N DOSKIP(ARG3)JJR[TUR~JEND IFTYPEi 
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DEFINE !NSERTJ 
I N SERT ED = T • J I• i' 0 P q EVE MT I N F IN I i E t'!'T RA :I O ~: • I 
IF' TYPE(ARG1) EO, ?!~IULL; THFt/ oon:sr:rr: IH2TUR'.i; Et--1[) IF; 
I: 1 J 
( W H l L E T Y PE ( A R G ( I ) ) N E , ;t 1,J LI l L ;c i10 I ,~ G I = I + 1 ; ) 

I F r y p E ( A R G ( I ) ) E Q • ~ [1-J T jl! THE N p L T F. n r • f) E C • V A L( A R G ( I', ) J 
ELSE IF TYPECAR~Cf)) F:Q, tMAME;it THE'✓ PUTFILE, VAL<ARGtl.>)J 
ELSE Z=ARG(1)1 rHECK<Z,;ll!STRitiG;t); Z = VAL(Z); 

IF 2(1) Ea. CHESCAPE THEN FRINT. 7; RrAD, z; ARG(~)=ZZZZZ; 
ELSE PUT( rMnDF(Z) H f.:~JD IF Z; 

ENO IF' TYPEJ 
E'.~D ~HIU:J 

HETUR~J ENO INSE~T; 

DEFINE LEXCLASSJ 
IF TYPE(ARGU EQ, ;t~TRP,.JG;t Af'Jn. TYFF:(ARG?> EC:,;itSTRJNG;t 

ANO. •(VAL(ARGlJ IS, P1~ EQ, 1 THEN 
LEXCLASSCP1) = VAL(ARG2i;1 

RElURNJ END LEXCLAS~J 

DEFINE LISTJ Z = VAi 0

(AR01)i (""'1<=J<=•Z> Z(J) lN, LISTSETJ: 
RETURNJ E~D LIST; 

DEF!f\E LOCATE; 
IFEMPTYJ 
AN CH R ING :: A tJ r; Hfl R r); A' JC H ll HI 'JG = F , ; 
I F T Y P E ( A R G ?. ) t o , ;t 11 1-\ f1 E ;t Th Fr· l I Ll. td;-; ; R t: i l i P N ; I 

x = Lo c c AR G 1 , r r T v Pr: <" d r~ 2 > F: a • t r i u L l_ ;t. TH r ~' L I , Es EL s F Lo c , AR G 2 > ,: 

I• NOT FOUND•/ 
IF X ~Q, 0 THEN E~RnR(101JOKFLAG=F,J ELSr LP = X; D0ECH0J: 
P,1CHORQ : Ai 1cHn r \!';; 
f-lETllRt,J 1:;,rn LClCATf:; 

DEF'tl\E LZONE; 
IF ?.ONEARG THE~) L70~•f:-1=Ul zn1:F2:112;; 
RETIJRNJ El✓ O LZO'JE1 

DEF II\E MACRO; 
DO I", A C R O ( T L. , A R G 1 , r + 'i 2 < = J < = .i. A [~ G ] < T L. , A R c; 1 J ) > ) ; 
RETURNJ END MACRO: 

DEfll'IE MARGIN; 
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RETURNJ ~ND MARGINI 

DEF!~E MASTF.R; 
IF" TYPE(ARG1) [O. ;t~1Ut.Li THF!: l1ASTLil',F = HSJ 
ELSE IF TYP(ARG1) Er. ;tSTRING- TH[~ ~ASTLINE = VAL(ARG1>J 

ELSE lLLARGJ RETLJRN1; 
IF TYPE(ARG2) EOdltJTt. ANJ;. :YPE<MIG3l f:C.;tH 1 Tt THEN 

MZ0NE1 ;:: VAL(ARr.2)J M?.ONF.? = VAL(/\RC::'.l); 
ELSE IF TYPE<ARG2> ~Q.;tNULL- THEN DrINSERTCMASTLINE>;ELSE ILLARG;: 
RETURNJ~ND MASTFR; 

OEFJ~f: MSTOP; 
MAC R l NG :; F , ; Z = S v I PP I h~ ; S ~: I P F' H: r; = r . I O f<f" LAG= h O T , l. ; 
RETURt-.'J END MSTnP; 

DEFINE MZONE; 
IF'. ZONEARG THEN M20~JE1=M11MZmJE2=M2J J RETURNS END M70NEi 

DEF'tNE NEXTJ 
IF"EMPTYJ 
I r T Y PE ( A R G 1 ) f n , ;t HJ L L ;t TH F' I : \I A L ( A P C 1 ) c O l 
ELSE JF 'fVP~(ARGll c:.Q, :tJt.;Tt n;r:1, lJ = LP'ES :ql✓ ,(LF'+VAL(ARG1)P1AX,1i 
EL S [ ILL AR G; ; RF T 11 R I\'; F iH1 t,,T Y T 1 

DEF If\[ ~JQECHOJ (;t\JQErHo,, I!l,ll,O.fiGEf,.'S;f,:C 1lO!I r, = 
RETLIRNJEND NOECHO; 

V , 
t I 
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1 ~I O L I ST~ r, ANCEL S OUT SOME L t ST I NG OPT T O f\l 

DE F l NE NO L I S T J Z :: V A L f A f, G j > J < ., 1 < = .J < = • 7- .) Z < .J ) 0 U T , L I S T SF 'T ; l 
RETURNJEND NOLISTr 

DEF J NE NQNUMBER J NUMoE RU = F.; 
IF' TYPE ( AR G 2 ) N F , t ~1 UL L ~ THE I I CC I NG :: T. 1 J 
RETURNJEND NONUMBFR1 

D E F I N [ '-! 0 P A r, E ; F A G f "J r: = F • ; f, F T L; r: ~ ! ; f- i, r I· 1 1 P P G F: : 
I • F L l; s ~j T H F p u F n R C: ' ~! p I T r T \j [: r- (', r I .~ F ~, (, M i l 
EVICT THE FILE •I 

DEFINE NQPROMPTJ PRnMPTO: F,J RETURt; E~D NOPROMPT; 

DEFINE NOUPO; UPDJNr. C: r., RETURN;H;n ~iOUPDJ 

;i! NU M E1 F R :t s E T S T HE I l JM R E R Q F L A G IN D ! C A T JtJ G T H A T 
WHE~! A I l~1f· IS PRii' 1TEn AT 'THF TFLF.TYPE, Tf-lE NUMr.EP 
0 F' T H F L I ~ .• E S i.. () l J L n A L S O 8 F P H I , ... T E n • 

DEFINE CVERLAY; 
IFEMPTYJ 
lt T Y P E ( A R G 1) E Q • .t "' U l. L :t TH F. ! ' Z = N l' L C • : 

(WHILE 7(1:?) 'Ji:. (r:HFSr:APF:+C;t t))[Jrf 1 'G P'=LP~1:, 
Rl::AC. 2:J 1~O0v~,LAY<Z>P:ih1 1•T!Lfi l,r:T 1Jr:;'.; 

EL s E 1 F T y PE < AR G 1 > E ci • ;t s T P 1 r-1 G 1 t.1- · r • , r r-; LA R G < 1 > T HE '1 

< ~ :-11 < = L p < :: f'A 2 > n o n v 1~ L A y < v A. L c A ~ G j ·, , ; F L n ., ~· 1 ; 
ELSE OKFLAG:F,J ~r~u tr: 

RElURNJ ENO OVERL,Yr 

DEFI~E PAGEJ 
~i1 = 'I-OUTPUT1-J f'v'3 = (t "/.)J M2 = 60; J = 1J /• SET DErAuLT~ •I 
( Wt-, l LE J L. E , 3 AN n • TY P F < Arm ( J ) I S • 7. ) ~! F , ii!,~ lJ L L ;t D 0 I rJ G J = J + 1 J ) 

IF TYPE< Z> Eo.;NAMi::-,.r11Et 1 Mt:: VALCZ>J 
E ~ SE l F TYPE ( Z ) E l'.J , t ST R I l J r, t- THE "I M 2 = V AL C Z ) ; 
ELSE [F TYPE<7)~Q.1-JNT1- THEN M3: VAL(Z)J ELSE OKFLAG;F,;J 
ENO WHILEJ 



/• LPLINES IS THE N~MBER OF LINES PER PRINTER PAGE*/ 
PAGING• T,JListr1L~ = M11 LPLINES: M~JTTVOUT=LISTFILEJ 
PRlNT, MJI I• THE PAGF TITLF: •I 
RETURN~ END PAGE; 

DEFINE PRINT: 
IF OELARG(O) THEN 
( ., Mt<= L P < H 2 > PR L I ~I E t L. P > J ; J 

RETURNJEND PRINT; 

DE F I NE P R O M P T ; P R n ~' P T Q = T • I ~ E TU RN J F 1, D PP rJ M P T J 

DEFJ1'E PZONE; 
I F 7 0 1\1 c: AR G T HE~- P 7 O I\' E 1 : •,11 J 11 7 l' !'l E 2 = M 2 ; J H i: TI! R I; ; E f,, D P 7 0' E ; 

DEFINE READJ 
REA~FlLE = VAL(ARGl~J 
IF NOT, VALID, READ(ILE THEN OK~LAGsr,J RF.TURNJJ 
IF VAL(ARG2) EQ, OM. THEN RF.WJNDF<READFIL~)J END IF: 
PUl<READFlLE,I~PUTSTACK>; 
MACSTAKm~COMMENT/TE~MINATiNG-•READFILE+~/-; 

RECL I t-iE=OM.; 

c A :~ c E L A L L c o .., ~ .H n s a r I T H E R E s T o F. T H r s L r N F. • T 1--1 E. 
N Y u E D I TOR DOE S T h I ~ ~ PR C H At~ L Y F O R E Fr I r I HJ r Y £3 lJ T 
r0 RFMovs THIS L~DFSIRAGlE EFF~cr rFCM THF sErL 
Er, I T (1 i-?, J ll ST f~ Er,,, CV E THE FOLL O ~-' I ~ G CA fH' • 

PRINT. C~REAOH.Gt>+C?EADFII [J 
RElURNJEND READJ 

?!PE"CVE:t r-JE,'-'.0\fl=S M.\r:no :lETl''JTir•~JS F"t~UI1 Tf~[ t1ACFr TiRl [ A' i 1 

T HE ~' A s [, J r- r L r: • ! 1- T !.f l:: h C c\ H: ! • , , t' C E t 1 .. c i.: o ~ , T ~ r h 1 , i l' '.; ·, 

FILE CALL~n -MACRO~ IS EVICTED, 

DEFINE REMOVE; 
c w ~ t L F M A c Ro s c v A l. < .\ q G , :-J , , , NE • o M • > ,., A c P c r; L. E s F • v A L < A c:: c c ~~ , > 1 ; 
tr=- H1ACROS EQ. :J THr:~J [;VICT. i•1ACf1~1FJLi=;; 
RETURNJ END RE~~V~I 

DEFI~E REPLACE; 
H"EMPTY J DELETE J 
I V OK FLAG THE:! L? = l "1 AX • L P • 1 1 I* CA f, T r; ET TO TOP EX C i:: PT ~ X P L I C l T LY•/ 
/• ARGS -5, .. N BECOMJ:' Arms 1, •• (N•2) fnR THE rr:sErHIL'N 11/ 
A R G '° A R G ( 3 : • A R G ) 1 i N SE R T l E t Jn l F ; RF T U 1~ ~-! I O; D Rf: P L AC E J 



DEF1Nf RESUME; 
I• RESTART A SUS?FNnEn-~ILE (CHECKPOINT RfSTAPTING) •/ 
IF VALID, ARG1 THEN StJSNAHf- = VAL<APGUJJ 
WANTTOSAVE;REWINOF(rILE); 
I r RE ADS ET L ( F I L F. ) NI= • ,t c; U ~PE l·J l1 ED ;t TH F: N 

PRINT, itFIU: ttNrIT F"OR R[SUMt:;t; CKFLAn=F,J 

- 1n-

ELSE <STATUS,TA8LF,~ACRnS~TEST> = RFA~SFTL(FILE); 
OKFLAG=TEST EO. ;tRE~UME OK;i!J END IFJ RETURNJ END RFSUMEJ 

DEFINE SAFETYJITSSAfE: T.; 
H o ~ s A r E = r r r y P E < A R n u hi F • ; r I\J r i!! r w: , 1 2 o EL s r v A 1_ ( A r, t; 1 , ; 
RETURNJFND SArETY; 

OEFil'lE SAVEi 
IFEMPTYJ 
IF VALID. ARG1 AND, OELARG(1) TMEN SAVEITCVAL(ARG1),M1,M21J 
ELSE OKPLAG = F,JJ 
RETURNJ ENO SAVEi 

DEFINE SCALE; 
PR J ~1 T , DE C , L P + it > -t. + S ~ A L. E R ( P Z n N E 1 , P Z C NE ? + 1 - P Z ,) I~ E t l ; 
RETURNJEND SCALE; 

DEF!t..F. SETVAR; 
IF TYPE c AR G 1 > En , c t- ~TRI "' c; -t- > A ,·lo~ TY r E c AR c;, > E o • t- s T f~ I ~1 G t-

AND, +(VAL(,\Rr:;1.1 rs. X) (:1.1, 1 
THEN G LO AV AR S C X ) : 11 AL. ( i\ t" G 2 ) ; 
ELSE OKFLAG = r,; 
ENC IFJ 
HETURNJF\0 SET~AR: 

DEFJNt= SHDWJ 

t. S HO t.J t PP If J T S A I~ AC R r W H ('SE NA ~1 E w AS r:; IV Et•: ft S TH t: 
ARr,u~E~ir·. ANO IF ~;or GIVE"-:, IT PRitJTS Jl!ST THF: '\JA'"1!: 
~FALL THE MACROS IN THE kACRC TABLE, 

IF TYPE(ARG1J NF, (tSTR!NG~} THF~ 
(vMACRO-+ MACRr,S)PF-'INT. i1ACR0(1): END.,, 1·1ACHO: 

ELSEY= SVALCARG<Kl), 1<=K<;:MUARGS~; 
( .,, z .. v > 1 F c MA r, R" c z > 1 s • x , NE • or· . r HEN PR rrn , 21 PR 1 "r . x 1 

ELSE PRINT:.-tMAC':RO NAHE NOT FFCnGNIZED;tJ f:~~n !Fi 
END .,, ; 

ENC 1 F I RETURN J END S HO ~1 ; 



• 7i-

DEFINE SKIPJ 
THIS COMMAND ~ILL SKJP ALL INPUT LI~ES UNTIL JT 
r.OMES TO A LINE CONTAINI~G A LABEL WHlr.H MATCHFS 
T T s A Rn UM E NT I r R t: A D I r,: G F R OM A N A L TERN A T F F" I L E , 

IF EDITING THEN PRI~T.~CANT ENTER ErIT FROH EDITtJ 
ARCRTFLAG=T,;Rf:TURN1; 
IF" TYPE(ARG1) EO, ~f;lTRl~G~ TIIF:N SKIPrER = VAL(ARG1)f SKIPPl"JG = T,; 
ELSE ILLARGJJ RETUR~: E~D SKIPJ 

.:. P L I T OF r A L I m= ['' f C r; LU! I[~ Rt= T IJ R "- S T n PK F. V I O lJ S 
r rw u T F I L~ [ • o r~ t.. c:: ! , ? s T F I 1\J G ."1 F FI E L I ;,J f: • 

DEFtt\E 5Pl.IT; 
IF E ~Ip Ty; 
PUSH(EC~Q); NOECrln; 
Ir TYPECARG1) EO, ~TNT~ THEN Z: GET(LS); J: VALCARGl)i 

PUT, Z(t: J MAx:1so,, LS~ LS•IJPUT. Z((J+I)MAX,15Q:,1)1 
ELSE IF TYPE(ARG1) ~a.,sTRING~ AND.<LOC<ARG1,0)IS,ABORTFLAG\NE,0 THEN 

·DOSPLITJ ELSE 1j
1
LARGJ E~D IF'i 

POFCECHO)J RETUANJ i::ND SPLIT; 

DEFINE STATUSJ 
STAS ET = l F CA 8 BR CV A I' C AR GU , STAN AMES) IS , X) N C: , 0 I~, 

THEN {1 X~ 
ELSE s:1,2:3,4,5~6~; 

STALlNE:: NULT.J 
STAL1NEC1) = LINEnN~; 

STALINEC,) = tFC~GL,~C,TC,lAHS, t+CH[SCAPE 
• C 4 Fi L ,Hif' + C h CO, ,IC A T +CH TA 8 + ( - i) + T A 8 S ; 

S T A L l N E ( .3 ) = t 2 0 'I F , q Z O rff , P Z n I ; F , S A F E T Y i + Z O I J E 1 + ~ 0 i J E 2 + M 2 0 r ~ F 1 + ~ 7 0 ~J F. ~ + 
P ZONE 1 + P Z O •I E 2 +SAFETY I 

S'T'AlI~!E(4) = LSJ 
STAl l'H:<,) = CSJ 
STAL1NEC6) = MSJ 
s TA L IN E ( 7 > = $ < x, t. E '< c LA~ s < x, > ·• x .. ALP H s L. f s s • A I\~ o ~1 t L [;; x c 1. Ass < x , 'J 1=. • n !A, >; 
(""l<=K<=•ST~-SET> PRTNT, STALitlE(K); pn-: ""'J 
RFTURNJEND STATUS: 

TA 1< E A CHE C ~:PO UJ T I' l.l I F' Gr H, r \·' I i CL F r D l T 
r- N II I PC "-I ~~ r- N T l✓ H T C 1-1 \.: l L L. L A T [ I f1 I R [; L O A D F ll • 

DEFINE SUSPEND; 
IFEMPTVJ 
SUS~AME • VAL(ARG1)1 OPFNF(2)J 
PRlNT, ~SUSPENDINGt + SUSNAMFJ 
WRJTSETL(flLE,~SU~P~NDED-~J 



WR l T,SETL ( F' I LE,< ST A TI IS, TABLE~ f·lACROS, DANGERS, i!!RESUME OKJI>) J 
NO~ANGES • 0JRETURNtENO SUSPENDJ 

DE F I NE SYSTEM J J : r. U ES S C VAL ( AR G 1 ) , \~ ~' 0 ) J 
If J EQ, OM. THEN PRINT, -ILL~GAL SYSTEM~J RETURNJ; 
X =: SYSTABS(J IS, SVSTNAME)J C:HTA8 = HD, X; "'AAS= TL., XJ 
IF TYPE(ARG2) ED, ~iNT~ T~EN 

TL., X = GETTARSI SYSTABS(.J) :: <c~:rAg,TA8S>;H1r !VJ 
RF.TURNJ END SYSTEH; 

DE=FTNE TIMERJPRI\JT, TIMF;RETllRNJEND TIMfRJ 

TOP JS T!,F Oi,,LY '·IAY TO FCSITI(J~J T~1E I l~ 1E 1-'0li:TrH 
tLP) 8FFOl'F THE Fli·'ST l Ii\J!:: P'>' Th[ rIL~ Fnli 
T N St:~ T I MG ;.:i E FOR t LI H·· 1. !T I S f·: ED L' I\J r: A ~ T HJ TH A T 
A N Y S UC H : N SE R T I fll\ C C lJ L D r O L L O t,; L p, E 1 Mi D H E 
fOLLOWED D~ THE co~~AND ~CVE Ll IT IS INCLLJDEn A~ 
i USER•CONVENIENCE ONLY. 

DEFINE TQPJ LP: 01RETURN; [ND TOPJ 

DE F I~ E UN SA F' E J SA Ft =. F , ; H CW SA FF : 2 0 J RF Tl i Rf\ J E r-J D U f JS A FE : 

DEFI~E ZONE; I• tLZnNEt A~D iPZO~Ft TOGFTHER */ 
I r z o NEAR G THE r--; L z o ~1 E 1 = 1-11 1 L z n NE 2:::: ~, 2; P 7 c r ✓ E: 1 i::: , 1; F z c, t, E- 2 :c ~1? J , 

RETURNJ END ZOt\FJ 



'· 

I* 6,2 EDIT SUAROUTINES +/ 

T 11 E F l Jt✓ r, '; I NJ A SI<'. A S I< S A G lJ E S T I O N W H I CH ~ E Cl U I R F S A 
~ES OR ~O FOR A~ ANSUER, THE PROGRAM ACCEPTS THE 
iYPEn RFPLV AND RETURNS T, IF THE ANSW~R WAS YES 
A N n F" • I F" THE A N S \d: R W AS NO , I F T H E A N S W f R W A S 
~ "-1 Y T H I N G E L S E I T R E P E A T S T H r= Q l. I E S T I O N A D 
TNF"INITUM. 

DEFINEF ASK, OUESTinNJREPLY = NULC,1 
(WHILE REPLY NE, tY~S~ ANO, RFPLY N[,tN □-) 

PR II'-' T , QUEST I n N I R [PLY= R [:ADS ET L (T TY r P1 E ) ; E t-.J D ~. 1-i I LE ; 
RETURN REPLY EO, tY~S.iii:=iHl ASi-s',J 

rAT IS A SI~PLE WAY TQ [XA~INl A~ ouiLr~E 0F Tyf 
i-ILE GFPJG Ff.IHD, CAT SEAPCH!:.=S THR011G1-1 Hit- ~•AS~I 
TA8LF FOR ALL SPECIAL LINES Af'JD PrHJTS 01 1T A TA8U: 
~F THESE LINES, AND THE NUMBER OF LiN~S BFTWEE~ 
THEM. A TYPICAL TARLE MIGHT LOOK AS Foi'Lows: 

42 LINES 4~> >>>>>FILE 
0 LINES 44> >>>>>O 

DEfll\E CAT; 

THIS TABLE INDICATES THAT H:E FILE r,Ot\'TAP.JS 42 
fA~D~ FOLLOWED P~ A FILE INSERTION LINE (SEf 
~ E C T T O ~~ n l I I t-. S E R T I n I\ S ) W H I C H I S F O L L n \..' F D 8 Y A ~.I 
~Nn~~F-FILf MAR~ A~r T~AT THfFE ARE ~c ClHER 
C:: P [ C t A l L ! ,,J E: S H ! 'T H f F I u= , I-, H [ !\J F. [ I T I 1\ C: V E R '\' L A R r, t. 
F' I LE~ ~: H I CH . CO l'J T /-, I f\ I· A ~J Y END OF F I L F C .t.. R I") S A ~1 L 
TNSE~TIOf\l I INlS, 'Tj-jIS CAN BE A USEFUL LTILJTY TU 
POSS~SS, IT CAN ALSC EE USED LIKE THE ~AVE COMMAND 
TO CAT ON L. Y A RA~' G f: n FT WEE N TH O G I IJ EN i I r,,· ES , 

IF9 NOT, DELARG(0) T~Ei\J nKFLAC::: F,; F.f:T1.1Rh ;; 
IF Ml EQ, M2 T!-1F\/ M1=U M::?:t Ir✓ ESi J 
PREV: M1J 
<~~1<=K<:M2 t srErIAL(K)) 

PRINT, OEC,('11--i::RFV),'I-LTi!t-=St,CEC, V, GFT(K)J 
PREVi;K; 
END vl 

RETURNJ ENO CATI 

DEFINE DOECHOJ 
Ir ECHOING THEN PRLiNE; END 1r FCHOl~G; 
RETURNJ E~D DOECHOJ 



~NClPHFR HAPS EACH CHARACTER IN A SiRTNG I~TO A 
1 J N I Q II E= C H A R A C T E R ~I ~1 I C H I S D E T E R M 1 N E n 8 Y T H E: 
'A A PP I NG C O ,,J T A I N F 1:1 H, THE G L O A A L V A R IA 8 i . E N A ~ E C A S 
iRG1, RUT IF THE CHARACTER IS NOT IN THE DOMAIN Of 
iRr.1,IT is MAPPED n;rc ITSELF, 

DEFINE ENCIPHERJ 
CODEMAP ~ GLOBVARS(VAL(ARG1))J 
PUSH(CHBLANK)JCHBLA~K = OM,J 
(¥~ZONE1 <=K<=LZONE,) • 

CODEMAP(CURRENTiK>) bRM~ CURRENT(K)f; 
DOCVRLAY(CURRENT)r POP(CHHLANK)I 
RFTURNJ END ENCIPHEQ; 

n. 0 ~ t\ t P W ! L L E I TH[: ;;i SK I P .q~ I NT E G F,, AL ~· U "'BF R D F 
~O,'1i"iAr·m L!'JES 0~ 1 i'lt: PIPUT FII.F 0R IT WILL SKIP TO 
i COMMANO LABELLEC ~y A C~ARACTER STRI~G. 

DEFINE DOSKIP(PAIR)1 
IF TYPE(PAIR) EO, ~~TRING~ TH~N SKIPPING= T,JSKIPPER•VAL~PAIR)J 
E~SE SKIPPY(If TYPEiPAIR>EQ: ~INTt T~EN VALCPAIR)ELSE 1>J END IF: 
RETURNJEND DOSKIPJ 

~D-IT PRl?f>ARES A FIL[ FOR EDITP,G 8V PPEPARING A 
µA,:,H TAf3LC FOR TH[ Lll'.F:s or TEXT, DETFRMJNI\IG THE 
c::: Y c; T J; !"t • M~ n S E T T t r , S TI- r: I f, ! T I A L I Z A T I O N P h R A M E T F R S , 

DEFINEF EDIT(FILENA~E)J 
WA~ TT OS AVE; E V IC TC ,;. 7 Z 7 Z 7 V r 'I- ) ; n Pt: r J t ( t L'. Z Z 7 7. \! E ;t ) ; I lj t T I AL J 

IF NG T , VAL I D, F I 1_ E ,1 A' 1 E THE ~J ~· I LE 'JA t-,, [ = t * * • * • * * i ; RE T 1..J q i'J T • ; J 
RE~INDr(FILENAM~>1 
PUT<READSETLCFILENA~E)IS.X)JSYSTNA~E=:~~0(GUE~1CX,SYSOJESS~): 
p R I I'! T • ;1! E D I TI N G ;it , F I i I PJ A "1 E I 
( W r T L [ N O T , F: 0 F Y E r n O l ~,J n i P = L P + ~ ) P : 1 t { R r= A n S I: T L ( F ! L E "J A v E ) > : ; 
LI:, f:-: C \IE l 
EDITING~ T,; NCHANnES = u; LP:O; 
RETURN T,1 FND FDIT1 

ERR::< 
~ILLEGAL ARGJ~E~T TYPE,, 
~WRONG ORDERt, 
-ARG TO DELARG ~OT 7ERO Ok ON~t. 
-PATTERN SPECIFTEP TOO LO~IG;w!, 
,uNDEfINED GLnBiL VAHIABL~~. 

/• 1 */ 
/* 2 */ 
/* 3 */ 
I* 4 */ 
/• 5 */ 



-REPEAT STRING foo LONGt, 
,ILLEGAL CHiRACiER IN CHANG~ STRING tOLON BRACKETS~, 
~GLOBAL VARI A~Lr: TOO i_ONG:i!, 
jlfEOIT FILE OVER~LOWt, 
~NOT F'OUNDilf, 
itTAB IN REPEAT i 10CATEt, 
~EDIT FILE E~PT~->J 

I* 6 *I 
I• 1 *I 
I• 8 * / 
I* 9 *I 
I* 10*/ 
I* U*I 
I* 12*/ 

DEfit\EF GETTABSJ 
K•2J X•NL,J (WHILE fYPE<ARG(K>> EQ,-INTt DOING K=K+1;>ARG~K~IN, x:; 
Ir TYPE(ARG(K)) Ea. ('I.STRING'/;) THEN CHTAB =RG(K,1)J: 
RETURN XJ END GF.TTA~Sl 

r- u Es c:: "T T[:;!-1 p T s T (' '4 A,. n~ 0 ~ F (J r I T s s y s TE I-' p AT T r:: r~ '·! s 
h GA I tl) ST L I ;~ E 1 0 F TI- ' F I LE , 

DEFINEF' GUESS<Z,GtJEt;SES>; _ 
RE T UR N I F' : 1 < = K < = ,1, G t'J E SS F. S H1 A TC H ( Z , G Li E S S E S C K ) ) T H E I l K [LS E n ; 
ENC Guess, 

DEfINE IF'EMPTYJ 
If LINES EQ, 0 THEN F.RR~RS(12>; OKFLAG = F;J 
RETURNJ END IrE~?TYt 

I • I t\ T R O E D I T I S c A i . LI: [J T H E r HI S T T I ! r: r f; I T I c; U S E D * / 
o E F r t\ E r ,~ T R o E o IT ; P R TN T , 1 ui r "\" v ~ R s I n r 1 ·. F G P 1 o 7 3 ;t ; r~ E: T u ;: \, ; E: : ~ t) HH R n r rll r ; 

OEFII\Ef LlNEONFJ 
RETURN F[~ENAME. tit+ nrc. LP + t,t + DEC, LINES+ t,t. 

OEC, NC~AN~ES • t,1+ 
t F N O T • r. ::...J O l 'J '; T H F ! ;OJ ·J f: C H C , I F I . S E ! l J L C , + 
1 F N O T. ; lJ H e. , i '1 T HI· , J ; '·JC , l l[ ~ h ,t E L S r ' i , :_ C , + 

tF CCI~G T~EN i~C,~ ELSE NLLC. + 
I F D V N A I M I t-.! G T H t= n t. ~) Y 1 •l A M I I~ G , t F L SE \: ! 1 L C • t-
I F p A G J N (; T H E <\J '/. p A (, [ )1 t °I- f:: l. S [ N 1• ! L r 1 + 
l F' NOT , c, R ri M PT n THE: 1 ;t NOP fl O t·' PT , -,. EL SF. N l l L C • + 
I F N or . s A ~ F. T 1 i E ;,i -i u 1 1 s A. F f , 1- F 1. s r "l L: L c • • 
IF UPOJ\Jr, THf:J ;tlJPDl-lG:i! F.1.sr: 'LLC, ♦ 
SVSNAMr-; 

ENC L.lNEQ"JEJ 

r 1~ " ~J v r , 1 r r: R 4 c r r "r: pi v rn 8 MM r: i\j r , n1 E R r: w 1 L L R E= A 
'.1A x I :,1ur1 I\Jl1 ;➔ BER OF CHARACTF.f~S Tr1E SOFT 1~ARF I \J THt 
~ lJ LT T P LEX UN IT CAN T RA~; SM 1 T AT A T t MF , I T I S 



.. 7 6 • 

PRINT ROUTINE ASSUMED THAT T~E SETL 
iuTOMAticACL~ BREAKS 
fRANSMITTAHLE SEGtrNTS 
t-1ULT J PLE StJH•l~R IT[',. 

UP LONG i_' I ~tES INTO 
AND GENERATES TME NECFSSARY 

OEF INE PRLINEJ I• PRINT OUT CllRRENT LINE •I 
GF.T<LP)J 
PR l N T • ( I F NU M p E ~ 0 TH F I~ D F C I L P + , > -/.. F L SE N UL C , ) 

+ CURRENT(PZ □ NE{:PZnNE2•1•PZO~F1 ); 
RETURNJ END PRLI~EI 

I 

D~Ft~EF SAFF(J,K); 
I F NO T • I T S S A F E :) f~ , ( ( r< + 1 .. J ) I S 1 7- ) I_ F , HO W S A F [ Ti-1 F r •1 [? E T l I fH..: T , ; ; 
R E T U R N A S K • ( D E C • 7 + 1 t i_ I t\lf-· S S A t-~ F ~ /. ) ) ; r: ~ :1 S A r ~ ; 

DEFI~E SAVEIT(FIL~>1 
OPENF(FlLE)J PRINT, -SAVJNGt,FILE,LINFS,hCHA~GES,DANGERSJ 
PUSH(ITSSAFE)J ITSSAFE a F,1 
RE~l~O(rNT(SAVerILElIS.Z)J 
IF M1 EQ, M2 THE~ Mi= 11 M2 a LINES; E~D IF M1J 
(¥ Ml <=LP<: M2) XaGETCLP)J 

IF)( Ea. EOR THFN wRITSETl(Z,F:R)J 
ELSE IF X(1> EQ: JN~LiNF THEN 

REWINDF(Xc2iix> IS. X); J: ~ULC.I 
I• MERELY C l'1 PY TH F F" I I E TO P F I '·'SF.RTE D * / 
PRINT, CtTN~ERTTN01)+X; 
< w HI LE J 01 E : E- F,· A r,1 n • . J ~fr • CH • > 

J: R~An~(X)J WR!T~ETL(X~J)I END ~HILE; 
ELSE WRITSFTL<Z~X>; 
E'-.JD IF X; 
END "'i-11J 

P C P ( I T S S A F E ) ; R E ,J I N Ii F C Z , ; L P : 1 J rJ C 1-4 A !'. c; E ~ = 0 ; f I L E I i A ~, E = ► I L E : 
RE T l I Fi'~ J E '.\J D SA V r: I T l 

D E F I N I: S K l P P Y ( pH , ; 
RECLINE; OH,J J = ,MACSTAK+1•INT1 
I~ J GT, 0 THEN ~4C~TAK•MACSTAKC11J);~ETLRNJ; 
MACSTAK=~ULT,; 
c~1<=J<I~T) READ.z; 

IF Z EQ, ER THEi,, INPUHJA!!F: i,ET(II\PUTSTAl()J!Jt<FI_A';:F,1PFTHFJ;: 
END -.- I 

RETURNJENn SKIPPY! 

DEFINEF TABIN(CARn>t 
lr ( ♦ TABS) EQ, 0 TH~N RETURN CAROJ; 

( 
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C0~•1JCAR0=<~ ~)+CARD+(~ ~)I 
(W~lLE COL LE, +CARn DOING coL~cOL+1J) 

IF CARD(COL) Ea: CHTAB +HEN CARD=CARtc1sCOL•1) • 
CCNEXTTABCCOL>+i-COLl•(t ~)) + CARDCCOL+11+CARD)J END IF; 
ENO WHILEJ 

Re,uRN TRUNC. CARnc,:LZONE2 MIN. +CARD)JEND TABINJ 

I• DE:CIDE IF THERi= TS E\IOUGI-I TIME LEFT TO DO COMMAh!DS •/ 
DEfJNEF' TlMELEFTJ R!=TUR'~ T,1 F:ND TIM[LEFTJ 

OEFJ~E ~ANTTOSAVE: 
I F N C j.,j A \I G E S E Q , 0 T 1--l E 'J '~ e T U FW J ; 
IF AS-<,'1-WANT To S/IV':.-/- fHErJ 

i'.AME = NULC,: 
(WHILE NOT. V~Lf □, ~AHE) PRINT, ~FILFNAME>t; READ, NA~~J; 
SAVEIT(NAME); 

ELSE PRINT, CURRFIL~, -~ □ LONGER BEl~G ECITED-; ENO 1r ASK,1 
RElURNJ END WANTTOSAVEJ 



• 7A• 

I• 7, FDIT ADJUNr.TS •I 

ASIDENT •- A PQ~TPRnCGSSOq TC EDIT 

CARD 
C4ARS 
I D 
SEO 

THIS SFCTIOIJ ASSUt1 FS A KNQ:IL[:DGE OF THi= 
r:DC IIPDAT[ 2,0 PRCGRAl'I, 

iSID~NT IIJPUTS A 90 CCLUH~ UPDATE COMPiLF FILE AND 
THF SAVE F'ILE ArT~R THI:: cor1ptu: FIL!:: Wt,S 
r- D r T f..'. P • A S r D F. t J T C tl ~1 r A R ~: S T H E 1 fJ E ' : T l r r t: r, S I N T ~i I: 
, , r:i D A r E I n , !; E n r r E v 1 tit, ;) o l r P u T s A s E ~ I f~ s o F , , P 11 A T t:: 
n I ,fr: r: T 1 \/ F S ~.J HI CH ~- ILL CH A' JG E THE PR t1 r, r'i AH l. l RR/\ o Y 
'; 0 T H A T r T ~,r L L 1\1 0 '· G n. r: r~ A T r: T I j [: E D r T F C ~~ A T H (·:r' 
THA 1J TIIE nRIGH!AL co~}PILF: FILF, THESF. A1.,E 1-l~ITTFIJ 
nN THE FiL~ IDENT,ASirCNT IS A SYSTE~ ~OM~AN1,THUS 
TT I~ USED IN THIS FORHAT: 

AS IDE NT COLD, NEW> 

iSIDFNT REWINDS OLD ANt NEW BOTH BFFORE AND 
~FTEA, ASinENT OPENS A FILE CALLED IDF~T WHICH IS 
~LSG REWOU~D AF'TFRWARDS, 

= <rH~f~S, lf,,S[u> 
: T~E CAR~ TEXT OF LE~GTH LrARt 
: T i4 E lJ P I: ~ T r I ;) F I~ t O F L t: f\ C ; H I_ I D 
= T 1-1 E UP D A T F SE n U E fi C E I' 'JM P FR L ~ r, 

FI.., r:: 1 

<l!!Ml,p!, tAt, :x!Qj '/-> 
<iitX$t,:i'Bi,02;t> 
<-1-=Yt, t.Bi, t03t> 
<l!!CS;t, tD:t, t21 t> 
<itll'I, tDt, "1-2?'1-> 

FJL~c: 

<tMHt,tA-t.,iC1;t> 
<t.:Yt, t(;t, :tC~t-> 
<1.JJ;t,t -/.,'I t.> 
<;tAUt,;t t,-t t-> 
<;tLLt, 1'L;t, ;t:;?;>;t> 

A F" TE R EXEC lJ T I, ✓ i'i I\ S TD F f\i T ( r I Lt 1, r I LE? ) 
WITH <LCARO,LS~Q,LID>: <2~2,1> 
THE FILE !DENT ~OULD CONTAIN: 

•NOABBR 
•DELETE 8,2,R,? 
•INSERT 8,3 

( 



JJ 
AB 
•DELETE D,?1,0:2~ 
•ABBREV 

DE F I f'.. E AS I DENT ( 0 L f1, i1 Et✓ ) J 
CONTROL : < t.•t >: 
NOAH = CONTRnL + (t-NnAnBRt>; 
AB : CONTRnL + C~ABBR-); 
DEL : CONTRnL + <~DELETE~); 
INS = CONTRnL + C~INSFRTt>; 
8EF = CONTR~L + (~AFrnRE-); 
LSEQ = 21 
LCARD: 2: 
LID = 1; 
CONTROL: <~•t-): 
PER = c~.n, 
CO H r1 A : C ~ , t- ) 1 
8LNK : (1! ;t)1 

FlLE1=HAKFILECNE~,9ij)1FlLE2aMiKFILECCLD~90)J 
REWIND(FtLE1)J REWI~DCflLE2>; 

• 79-

OUlFlLE ~ MAKFI~EC;;i!iOENT;;i!~72)J /* FOR WRITE STATEMENTS*/ 
PRlNT, NOABJ 
EOFYET = F,J A =\lULT,J ~:: NUI.T,; J: lI 

(WHILF NOT. E0F~ET) J:J+1J 
(WHILE NClT, F.0FYET A;;ri. CTL. A) ED, TL .• El) 

PRF. VA: A; P~<~VH:R; 
A : S C HJ e R F A n 3 F T L ( r I I_ E 1 ) ) l H = S C A r, 1 (Ii E A L1 S E T L ( r I L F 2 ) > ; 

E N D W H i L F. ',! 0 T , J 

IF R(2) !:O, CLif'•ElLNK> THEN 
P R T \l T , I V" PR f-" V ['" '' , '. ,, U LJ: , 

l ..i E: i ~ l~ F + 1' fi E V 1\ ( ? ) + Ff: f< + P f, [ \i A ( 3 ) 
E 1 ' S F. J ;,J S + PR F. V R ( 2 ) + P F G + r RE V A ( :s ) ; 

CWI-IILE NnT, FOFYFT ANC. RC?) EQ, CLID~BLNK)) 
8~REAOSETL(FILE2)JPRI~T. HJ 
If P FQ. F8 THEN ECFYET = T,;J 
E1,1f) WI-IILE !lt1T, EOFYFTI 

ELSE / * T L : A ~1 f: • T L • 8 0 P. F LS r ASS U, 1 PT I ONS \1 I r__1 L" T r D • I 

XX = Di::L + AC2) + PEr~ + A(1)•C01"~AJ 
( 1-. H I LE r-.; .J T • F OF Y FT Ml D • C TL. , A) >: E , T L , H ) 

X = AC2) ♦ 0 fR + A(3)J 
A = R i: A ll S E= TI. ( F' 1 L E 1 ) ; 
rr A EQ. Fr: THf:"i FCFYfT = T,;; 
E ~1 D ;~ H I L E i'Jn T , ; 

p R I NT I ( x.x ♦ X ) ; 



X = NUi'T,J XX;: MULT,i 
END IF'J 

END WHILE NOT. ~OFYPTJ 

1 F A E a , E R T HE ~I 

PRINT. INS+ A<2> +PER• A(3)J PRI~T. HJ 
(WHILE B NI=, ER> 

PRl~T: READSETL~fILF2> IS. R; 
END wwILE B NE.J 

ELSE X =DEL+ iC2) +PER+ A<3> + CCMMA; 
(WHILE B Nr=. ER) 

PREV; Ai A= RFADSETL(Fit.Ei); 
E ~J D W l~ I L E 8 I 

ENO JF; 

PRINT, (X+PREV(?)+P~R•PREVC3)>; 
PRINT, ALI; 
< N O A 8 , A 8 , D E L , I N ~ , 8 E F > = 1,; I J L T , J 
<A,8,X,XX,PREV> = NULT,J 
REWIND(FILE1)JRr=WINDCFlL[?)JREWI~ □ COUTFILE>; 
RETURN; END ASinENTJ 

COMPUTEJ OOJ 
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DEFJNEF' SCAN(CARD); RETURN 
<CAR0(1lLCARD>,CARDiLCARD•1iLiD>,CARD<LID+1:LSE0)>; END SrA~; 

COt"PUTEJOO; 
PRlNT,NOAB,AB,D~L,!~S,8FFJ 

COt-'PWTEl no; 
ASlDENT(5,8); 
COt-'·PUTEJ l="INISHJ 
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4/71 t:NL 21 
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lMPLEMEN'fATION OF Rr:CUF-<SIVE ALGOR!TH~'.S 
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1/73 ~NL 96 
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SCATTER STORAGE TEC1.1t--1IQllES 
1/68 r A er,; 

SET COMPARISON USTN~ HA~HING TEC~~IQLE 
6/ 7 O ~I y ll 

SETL DATA BASE EXTENSJO~S 
UNPUALISHEn 

SETl.8 SPECIFICATION 0~ 11 POATE 
5/73 ~1Yll 
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K ABDALI 
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SRll~•THE SETL RUN•fIHE LiBRARY 
6/73 ~,yu 

THEORY AND IMPLP1F.NTATint✓ or PATTERN MATCHINC 
10112 ,,yu 

I 
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A ,SHORT GUIDE TO <EnlT> AS IMPLEMENTED ON THE 6600 COMPUTER 
foR THF SCOPE 3.2~ 3;3~ AND 3,4 OPERATiNn SVTEMS 

<ECTT> 1S A UTILITY FOR CREATiNG AN □ MODIFYING FILES CQNSiSTING OF 
LI~ES or TEXTJ EG, PROORAHS, DATA, cocu~ENT-TION, TO STiRT <EDIT> 
0 N TM E 6 6 0 0 , L O G r N O ~~ A i' I ME SHA R I N r; P HtO TE TE RM I N P L ( I N T E R C n M , A N D 
TYPE I~ THE F0LLDWI0G: 

EDIT, 

THE RESPONSE WILL B~: (RIVING EDIT VERSIC~ AND O,S, VEPSinN> 

FDIT(VER zzzzz, SCOPE 3.X 
••••••• ,o,o,d,AB~OLLTF 
F. = > 

T 1-s r; F I R ST L I NE I S i: X P LA I f•! ED HELO W C SEE ST AT v-; ) , ;c E: > ~ I S A Pr O ~,:p T Th AT 
<EUIT> GIVES WHENEV~R IT IS ~EADY VOP A COM~AND,CO~MAND FCP~AT IS 

COMMAND,ARG1~ARG?, ,,,,ARGK 

NOTE PARTtCULiRLY THAT tH~RE IS NC PERIOD AT THE END or AN 
<EDlT>COMMAND, A CnMMAND TERMINATED BY A PERIOD IS ASSUMFD TO BE FOR 
SCOPE OR INTERCOM iND rs PASSED ON 'TO THE SYSTEM rrR EXE~UTJON.<EDIT 
IS A ,eTRANSPARF.NT~llTILITVJSCOPE AND INTERCOM CQMMANnS C4N RE 
EXECUTED DIREctLY THROUGH EnIT. THIS INCLUCES EXECUTION CF PROGRAHS 
p R E p A R E D 8 V T H E I I s F R I ) H ORE TH A rJ C t\1 E C r, M MA ~ D M A V p E F.: ,~ TE p E O ('1 N O ,,, t: 
LlNE BY SEPARATING THE COMMANDS ~IT~ Sf~ICOLONS;EG,, 

SAVE MYFILE;FT~(f:MYFILE~L=MYLIST);SATCH,~VLIST,PRI~T,~~r. 

< E: f'l I T >ASS I G N S 1_ I ,., E 1\/ UM BE P. S TO THE L I f'i c: S 0 F THE F I L F B [ I ~. C 
E~ITEDILINE 1 IS T~E FIRST LINE, LI~E ~ THE SECO~D,ETC,T~E~E NUMHEP~ 
A R E N O T P A R T o F" T ;,1 E L T NE A ! J l') C H A N G E A S I N S f. P T I O ~1 S A ND D F L r; T t O t\! S A q ~: 
M A D E , T H E R E I S A i ' I \/ E P O I f) TE R ( ;t L P 7- !3 E L O W ) 1-./ H I C H fJ E T E R ..,. P,! E S W H E R E 
INSERTIONS GO A\J7 r-t.,),J 1-1r= U~ED TO LOCATF LIME'),LINE<::: HAY ~F soF:rJrir:IJ 
EITHER t3Y cor,TE\JT Ori "Y P1JSlTIUI, /,>'[ [lTh,~R CiELATIVt:: TO THE Ll.'l: 
P O I N T E R O R A B S o L 1 1 T F. L v • L rn r= S P E C IF I C A T I O N I S F X P L A I N E n lJ ~i D E k' T H t-: 
L CC ATE COMM AND ; TH i::: D F SC R i PT I ON Tf~ FR F APPL! ':: S TO A 'NY C n t•n,.1 /I t-..1 D w ~1 I C' H 

TAKES LINE SPECIFJi:::RS AS ARGUME~ITS, 

A F 1 LE 1 s o s TA 1 \j ~ D F o P F. n I r pi G w ITH rt" 1= co t-1 ~1 AN n ;i1 E rn r, r r u= • t H HILE A 
F' 1 LE I S 9 E I NG F. D l T != D , CH A I~ r, ES ARE MC T t~ ADE O, 1 HIE F I LE I TSE L F RUT n r-. 
A SCRATCH COPY ~AnE BY FDIT. ThE ~SER SAVES DESIRED EDITED VERSION~ 
WJTH THE COMMAND ;!!<::AVE~. SHOULD THE UStR FAIL T8 SAVE Ti..!E LATEST 
VE R S I ON OF A F" r u:: 8 EF' 0 RE START I NG TO E O I T A NEW F I L F n R f= ND l ~., l; 
<EDlT>,<EDIT>WiLL AS~ ~WANT TC SAVE~tIF THE l~SFR TYPES 
JIIYFSit, <EDIT>Wil.1. ASr\ FOR THE FILE NAME FOR THE SAVE, AFTFR 
SAVING,cEDIT>W[~L oROCESS THE COMMAND 1.JHICH PROMPTt:D THE QUESTTON, 



iN 'THE cesCRIPTION~ BELOW -K-INDlCATES A POSITIVE lNTEG6R,tLS1A LINE 
SPBClFIER (EXPLA1N~D UNDER LOCATE),~LP-tHE LINE POINTER~iNn ,L~N-THE 
N A M E O F' A L O C A i ' F t L E • < I F" N O L C C A L F I I. E O F T H E N A !" E G I V E N 
EXISTS,<EDIT>WILL ~REATE ONE.)COMMA~ns MAY 8E ABRREVlATEh ur rn (AND 
l~ SOME CASES BEYO~D)A~RtGUitY BY DELETitlG ALL LETTERS AfTFR THE N+l 
~~ SUCH THAT THE FiRST N DO NOT MATCH ANY OTHER EDIT ~OMMAND, TH~ 
S H OR T E S T A B 8 RE V 1 A T T ONS A (~ E G t VEN P-' TH F F I R S T CO LlJ M 11 , 

( 



1, EDITlNG COMMAND~ 

ED 

SA 

T 

B 

N 

L. 

EDIT, LF"N 

SAVE, LFN 

s~T u~ FILE LrN FOR ErITING, LP SET To 0 

R!=WR I TE Lr1'l WI TH CURRF~,T VERSION Of' FI LF RE I NG 
EnlTED, IF ~FN IS OMITTED. THE LF~ MENTiONEn IN 1Hl 
MnST RECENT tSAVEt OR 1FDIT1 IS USEr. 

SAVE, LFN~Ls1','u,2 AS ABOVE, [XCf'.PT THAT ONLY 1HE i ft-JES 

I 
TOP 

BDTTOM 

NEXT, K 
NEXT,-K 

8CTWEEN T~OSE SPECIFIFD BY LS1 ANC LS2 ~INCLUSIVE, 
APE WR I TTEI'; TOO Ln,. 

S ~ T L ? T O L A S T l l ',T C F F I L F. 

S~T LP TO Lf'l+K, IF V IS O~ITTf-D, l IS t1SFD. 
si=T LP ro LP-K l trnTF THAT '!'ftE COMMA ls :"PT I CHJAL 
8 ~ n-.i E r: [\I A Ny c o M t-A A N r. .H.1 D A R G u ME N r ~, HF N T H t= A Ra u M EN r 
1:3!=GIN<l WITH + OR .. ,) 

SFT LP TO THE LINE SP~ClFIED BY LS AND ~RiNT THE 
LiNE, LS MAY BE EITHER RELATIVE TO LP ~R ABSOLUTE, 

• ABSOLUTE LINE SP~CIFlERS -

T 
B 
LK 

K 

OSTRINGD 

-osTRtNGD 

s 

L TNE l1 

L~ST LINE OF FILE (8CTCH) 
LINE K {THr LETTFP L ~cLLOW[D PY A DfCl~Al INTfG~~, 

L P + K • 1 ; I<' - T H L. I ~ J [ D O ~-! t< F R C H L P C C' U I\: T I N r, T H F 
c11RPE',IT LI:if:, 
LP+K 
L P .. h' 

T ..i E F I k S T L T N E F R O I n, F C U ~ F: E N T L HJ E D O 1,1 ~ w A RD I-' H I <:' H 
C l"l NT A n; S TI 1r ST R P' C G I V OJ , ;t D iJ' l,vl UST 8 E A [i F L l M J T FF 
A \I D nH-: 6 n A r: K E T n, G DE L It-'J T t k S ti U S T U E- I n E ~· T I C A L , 
T~E DFLIMITFRS tRr / = ~ < [ > l t ~ 1: ~ < 
T!4E UP ARROl•J AND TfF FXCLA~'ATIO~' Polr,T, 

T L.l E F JPS T L I:,, r. F PC'! T f-l t CU Fd, ENT L l 1,JE UP\,' An D ~J HI r, H 
C "'! ~~ T A I 1'J S T f I F S T r; I h: (; (~ I V [ N , 

TwE FIRST SPECIAL LINE FROM THE CURRENT LINE 
O~WNWARfl, {SEE <2) t.td1 (3) Ut.l!JER ?'JNS!=PT;t FOR 
o~FlNTTiON nF SPECIAL LINES,) 



.,5 
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T~E FIRST SPECIAL LINE FROM THE CURRENT LYNE 
UPWARn, 

T~E ARGUMENT LS MAY ALSrl BE FOPME[ ny STMPL!? 
Cl'lMRl~IATlOt 1S OF THE AAOVE, 

' 



.. EXAMPLES -

L/VAR1/ 

L, L220*/VAR1/ 

L, B•-X/V~ 

• 87-

FiNn THE FIRST OCC~RA~CF Of VAP1 BELOW LP. 
NnTE THAT TME COMMA 15 OPTIONAL BETWEEN ANY COMMAND 
A ~1 D A ~ GUM E= 11 T I F TH E A R G UM E ~: T A E G P-1 S i,.; I T µ A 

or:LIM~TEn. 

FiNO THE FIRST OCCLRANCF Of VARl FROM Li~~ 220 DOWN 

r~ND THF ~AST OCCURA~CE OF X/Y IN THE FILE. 
N n TE THAT / CO lJ L r, ~; r, T 8 E USED AS A DE I I " I TE R HERE 

L / T I O N l l + I D A T A / T q I S "' I r, H T t. O r, A T E i h E F T R S T ~' A T A ~ T A T [ M r: ~ T I ~1 

F 1 1 ~J r: T f CH~ Z E T A • I F L P ! S A P r r:- 0 P F: I A T E L Y P n S T T T O ~I E O , 

A ANCHOR, LS 

SAHE AS LOr.ATE, EXCEPT THAT IF A DELIMITf.D STRlNr, APPEARS tN 
THE ARGUME~T THE MATC~ MUST OCCUR STARTING IN r.OLUMN 1 OF 
THE LINE (AUT SEE tL70NE~) 

C CHANGE, DSTRINA1D,~STRIN02E 

CHANGE ST~ING1 TO STRING2, IF STRI~G1 DOES NOT nctuP IN TH~ 
CUR RE NT L I ~ E . T HE F I L E \..II L L FI f SE Ml C HE f'i D Oh N W ~ R n F OR T HE: 

D DELETE 
f3 EH AV F. S Ac:; PR I ~, T, FX C t: PT TI /\ T THE l. ! i'j E: S ft-PE DELFT F D I\: STEA lJ 
0 F P R I i\J T E n , L P I S S E T T C L Y 1~ f F O L L C H l ;~ G l A S T L I ' ! l 
DE L E T E D • N n T F Hi A T t r; E L E T F L 4 ~ itT u E S : ! 0 T D F L E T E L n: r: 4 5 i I T 
DELETES rRn~ LP THROUGH LINF 4~. 

I '.~Sf- ►~T :,i,,;l ! ffi..,. .. J Hd-·CJ;_,[;,, ~ tf- Tf:r:' 
Ti-1E c,ir-n~EMT Lti'JE (l.P), AN ARGUt1El·!T MAY BF: 

, 

(1) A DELYMITED STRING~WH!Cl1 IS INSE:RTED AS A LINf:'., 

t2)A LOCAL rtLE NA~[ (SAY iLFNt),~HICH IS I~~ERT~Ll 
t. s T H F s p l: G I A L L I t, .[ ;a! ') > > > > L r N ;t • w H n' T H E ~ J E X T 
.~ S A VF t I S HAD F. , T !, I S l. f I ff ! S F' J:: P LAC F. 0 \,.i I TH ALL T H l 
1 I '-J E <; t N T H F. F I F S T P F C O R r. 0 F T H E F I L E L F N A T T H L 
r 1 ,'1E or THF. SAVE, 

(3)AN INT[r.ER, K, WHICH IS INSERTED AS T1-1E SPECIAL 
, · 1 NE t > > > > > K ,111 • w HE i-J r rJ E r, Ex r t s A v E p! 1 s MA n F., r H r s 
i

0

INE IS REPLACE~[J F::Y Al'~ Er;o OF RECORn OF LEVF.~ 



K,(LEVEL 151S AN END OF FILE,) 

INSERT E~TER fNSEPT MODE AFTER TH( CURRENT LINF, IN THIS 
~onE THE PROMPT IS ;i!K>;l!WH[RE K Jc:; THE LINl: 
,1 LJ M 8 F R • E A C H LJ N F T Y P F D I N ! S F. N T F- R F.: D A S A N E 1.J L I I I f:: 
iN THE PILE, NOTE TµAT COMMANDS ENTERED IN THIS 
M O n F. W I L L MO T 8 I? SE E I\' A S C OM M A r~ D S B U T n N L Y A S N E= W 
i'JI\JE~ TO BE INSFRTED, TO F.SCAPE !="ROM THIS 
M O n E , E N TE R A L I h F C n N T f, I I ✓ l r : G ,') ,.._. L Y T I~ F F S C A P I:: 
rHAHACTER,-v~, THE ESCAPF CHARACTER CA~ RE 
r.HANGED,CSEE ~ESCAPEt-.> 

N. 8, Br'lT ►~ THr- F'ORM W ?TH ARr.l;tiEN'rS ANr THE FOPt-' h I ThlOUT 
u::A'Jb LP S[T TO Tf--1[ Lt.ST L.l I[: JJSFr:TEf:, 



p PRINT 
PRPH, 
P~INT, 

R REPLACE 
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PP I NT THE Cl!RRENT LI NE. 
LS PRI"IT FROM LP THROt;GH LINE SPECIFIED PY L~, !f\lCL 1 

LS1,1_s, PRiNT FROM LrnE SPECIFIED oy LSj, T~RnUGH 
LiNE ~PECiriED BY LS2, iNCL, tr LS2 IS A RELATIVF 
SPEClFIFR~ jT IS RF.LATIVE TO LS1, 

N,8, IN ALL CASES LP IS SET TO LAST LINE PRINTED. 

fDENTICAL TO tDELETE~, EXCEPT THAT AFTFR THE LINES 
iRE nELEtED THE USER IS PLACED IN INSFRT MODE IN 
THE ~HOLE;MADE BY THE ~DELETEt, 

SPL SPLIT, DSTRl~Gn 
C::PLlTS STAfHlf'lG AT Tl!E CL'LL 1~1r1 It U-1tr:h ST"I 1!l; 
RE r; I N S • l I 8 0 TH CA Se S , L F P (JI : ✓ T '.; T li THE SF".'. CP IJ; 
i I I f,J E: , !\J (IT T q E F I F: s T • 

MO MOVE, LS1,LS2,i's3 
fAKE THE LINES rRO~ LS1 THROUGH LS2~ AND INSERT 
iHEH AfTeR TME LINE SPECIFIED BY LS3~ tf LS3 1s 
ABSENT, IT IS ASSLHED TO BE LP, IF RELiTiVE,LS2 IS 
~ELATIVE tn LS1,LS3 TO LP. 

OU DUPLICATE, Ls1:Ls2,LS3 
i ' I KE ;i! MOVE ;t , E X C E P T TH A T T H E L I N F S (3 E H: E F 1' L S 1 A r W 
i 'S 2 A P. E NOT DI:: L E T [ D F R Ml ,. HE I P O 1-1 I G I f\' A i P L A C f: S • 



II, EDITING MODE cnNTROL 

A N E D I T S E <:: S ! 0 ~1 8 E G I N S I t·✓ C E R t A I N n E F A UL T M O I) F S • C O M ~ A N D ~ 
PRESENTED TN THIS SECTION MODIFY THESE MODES-. ll/\iLIKE THE 
EDITING cnMMA~DS, WHICH WHE~ FXECUTED PERfORM ~OMf ACTION 
WITH RESP~CT TO THE FILE REING EDITED, THE MOriE COMMANDS 
MODIFY T1-,1E ENVIRONl1FNT IN t✓ HlCH EDITING TAKE~ PLACE, FOR 
EXAMPLE , TH~ PR n GRAM t1 FR MAY CH ANGE THE F I ELD 1✓ ITH T t\ w H I CH T ~ E 
tLOCATEtCOMMA~n ACTS. FURTHER, THES[ CHANGES OF ~O~E PFRSl~T 
ACROSS THE EDITING OF NE~ FILES. 

ALL EDITINn TAKES PLACE WlTHlN s~~E -EDITING Sy~TEMt. THERE 
ARE TWO K I ,, D S OF S V 8 TE MS i TA [ 1 J L A R AND I MT ERP P, ET I V ~ , h. T A 8 lJ L AR 
S Y S T F H S , L T N t S I h S F f~ TE n A RE F h: T r: P E D t, S T H E Y A Rf T Y P E-f', 1

1 ~-! L f S ~ 
THE TAB CWARACTFf'. rs Pl Tf F LPJE; IN l,·JT~-r·pR[TIVE- SYSTf-HS 
l... HJ ES AR F r OP Mt. rr: D AC r, U ~ D l!. r; T n TI-: F: I R CD [,JT ENT • hT P q ES t" r,1 T 
?! FORTRAN ;t , :t S JM<; C '~IP Tit MJL) ;t A (3 SOLUTE ;t Ar, E THE ()':LY T ~. TEPP RE T I V t 
SYSTEHS lMPLEM~~TEn. 

WHENEVER A~Y PARTICULAR TABULAR SYSTEM IS INVOKFf. THE LAST 
SET VALUES OF THE tARS AND THE TAB CHARACTER FOR THAT SYSTEM 
ARE ESTABl'ISHED. SEVERAL SYSTEMS WITH DEFAULT TiB SETTINGS 
ARE PROV!DFD, TWO SYSTEMS, tALLED -T1-AND ~T2_, iRF PRnVIDfD 
WITHOUt PR~SET TiBS SO THAt TH~ PROGRAMM~R NEE~ NOT ALTER 
THE OEFAULf SETTINGS OF THE PRESET SYSTE~S TO E~TABLISH f!JS 
OWN TAB SEilINns. THF PROGRAMMER IS OF COURSE FPEE TO ALTFH 
ANY TARULA~ SYSTFM. THE COMPANDS -TAPStANO i~YSTF~tEXPLAINED 
BELO~) AR F. THE i--1 EA I IS TO TH IS H: n , i HE ~l AMES Ard D CH AULT T t, 1-3 

SE T T l N G S r O R T HE TA R UL A R S Y ST F t1 S A RE G I VE ! 4 l ~1 T ~ E T A D L I= 
8ELOW, 

SYSTEM DEFAUI T TAB SF:TTI,..JGS DEF'AULT T Ab CHt,RACTf'.R 

ALGOL 7,10,13,16,19 ,I. 

BAL NO\JF ' 6ALts1 ~. n \Jc. ' COBOL 8,l?,16,i0,24 1 

COt-,PASS 11,21".35 ' D.AP 6,1?,lQ,35,40~45,50,55,60,6~ ' , 

.JOVIAL o·,18,?0,50,60 ' MIX 12,1.7'.2?,30 ' OUIDDL 8,12,16,2G,24 t 

PLl 12,15:18,?1~24,?7,30 ,I. 

SETL8 7,11,{5,19,?3~27,31,3~ ' SIMULA 7,ln,13,16,19 • 
S~1080L NONE t 

SYMPL 8,1A,,0,5(1,6Q t 

T1 NO'lF t 

T2 NO\IF t 

( 



~ESCRIPTtONS OF THE HOPE COMMANDS ~RF GIVEN 
REGlNNtNG ON THE NEXT PAGE, 



LZ LZONE, N1,N2 

PZ PZO~E, Nl,N2 

ZO ZONE, N1,N2 

~ETS THF: ZONE IN ~JHlCH (LOCATE;a!ANO ,cHA~'GF;tACT TO 
A E C ()LUM !J '°' N 1 T ~'ROUGH N 2 I N CL US l VE , r F. F' AULT I S 1 
THROllGH 72. THE MINUhUM Ar-;n MAXIMUM SETTt~r,s ARE 1 
iND 150, IN ANY CHANGE WHICH MOVES CHARACTERS PAST 
~OLU~N N2, THOSE CHARACTERS ARE ELIOFD FROM TH~ 
rOLUMN N2, THOSE CHARACTERS ARE lLlD~D FRnM THl 
t-1 o v E D , s H'. r L A R L Y , rN A r 1 Y c ~~ A NG E w H I c H P E s u L T s T N 
nECRF-ASING THE NUt'BEP OF CHARACTERS, Bi Af\'K FTLL IS 
iDDEn AT COLUMN Njt, THE CHARACTERS B~YONO THAT 
~OSlTION NOT B~ING MOVED, IF NO AR~U~ENTS ARE 
nIVEN, TH[ DEFAULT VALUES OF 1 THRr~nh 72 ARE 
PEFSTABLISHED. 

c; E T S THE F" i ELD TO [J E F P I NT f"; D ~J HE~, F. VER A l I t•i E I S ;:' I 
A Y f: D ( AS W I TH ;t PR rt-: T ;t, ;t L. 0 CATE 1- 0 r. ,: CH A~• G F. ;t ) TO r:i f: 
r.OLU~NS ~11 THROUGH N2 ! NCLUS Iv~, OFF AULT IS 1 
iHRLJUGH t2. THE MlNUMUM AND MAXIMUM SEfTYNGS ARE 1 
AND 150. 

t.1ETS 80TH L~ZONE AND PZONE TO THE '✓ ALUr:S G!VFN. tf 
~! 0 . A R GUM E tH S A FE G I V E ~ ! , DE F A U L T S A RF S F T F r1 R 
AOTH,JS 1 THROUG~ 150, 

TA TA Fl s , s v s NA M ~, "11 •••• ·• ~~ K, 1 i c n 

T N I/ 0 I< E i·; s Y S TE h S Y S t l A H t, S E T S T A 8 S I "' C 'J L ; J I 'i I 
i S 

~11,.,.~ N(,AND Cfl\NGFS Tr ◄ E TAF~ C~lAR~CTFq TU 
r,c;tncn;tJ[;IJlCATF~ A Df:l.IMJT[:r CHt\Rt-CTEq,lFOR 
~XAMPLE, 

T N V O K E S 5 Y c; T F. r1 T 1 ·• S [ T S T i\ B S I W C r~ L lJ M ~' S 1 '.1 , ? n , A N Ll 
~ 0 , AN ll n ES I GNAT ES ➔ AS THE TA 8 C I.JAR Ar H· R , I N A") Y 
iNSEPTFD LINE THE PPESENCE OF THr C~APACT~R 
I! ➔ ii! 1</1 LI. L O r; 1 C /\ L L Y A D V Ml C E T H E C O L I J t1 ~- T C T H !: N E: Y T 
r, 0 L U ~ f'.I I M \.! H I C I l A T A E I S S E T , E G , , I / A .. 8 ➔ ➔ C I l•l l L L 
PESULT IN A LINE: 1-11n A r:J COLUM~i 1, F.? l" ('0LlP1fJ 
~ES UL T IN A L. IN E= vJ I T ~ A I 'l COL U I"' r,; 1 , 8 I ~· COL UM t,1, 
iRGW~ENTS,~YSNAME~N1, •• ,.~K,AND ocn rA~ PE a~ITTED 
~ITH OUT PROVIDING COMHAS TO lNCTCATE THE 
n!'ATSS!mi.THAT 1S,'fHE tOLLO~IING ARE ALL VALID: 

TA AS', COi IPA SS 

( 



TABS~10,2Q,30 
TARS/,./ 
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iNY ARGUMENT NOT MENTIONED IN THE COM~AND WILL 8E 
/'EFT UNCHAHGED.THUS, rnR ii!TAns,10,20,~o,i!TABS Hlll­
AE SET IN COLUMNS 10,20, AND 30,THE TiB CHARACTER 
AE SFT IN COLUMNS 10~~u, AND 30,THE T~B CHARACTER 
AE SF.T IN COLUMNS 10,?0, AtJD 30,THE Th8 CHAr~ACTER 
r.Ot-lPASS WITHOUl CH,q-GJHG ANY TABS (1q THF. TAR 
r,HARACTER FOR THAT SYSTEM, 

N,B. W~ENEVER TAR SETTINGS ARE SPECIFI~D 
ci,F., N1~ ••• ,NK)~ ALL PREVIOUS TARS IN T~AT SYSTfM 
A p E G LE ARE D. I r ~l C TA [ s s ET TI I! G s ARE s r Fr I r IF D' 
NnN~ ARF CLEAREC. 

S Y S Y S T E M , S y S ~ A M ~ , :,1 1 , • • • , J .) I< , D C D 

+HJS COMMAND JS SI~PLV A SYNONYM FOR ~TARSt, T~l 
REASON FnR HAVING A SVNO~YM IS TO PROvinE AN EASY 
fo REMEHBrR COMMAND FOR INVOKING A SY~TFM WJTHOUT 
TO REMEMBER COMMAND FOR INVOKING A SYST~M WITHOUT 
FHARACtER;EG.,-SYSTE~,FORTRAN~.,svsTEM:coMPASSt,A 
f H OU G H T ~~ E CO r' M A 1'! D S 1 SY S T f h ic A ND ;I! T A 8 S t A RE 
~OMPLETEL~ SYNONVMOUS,IT IS CONVENIENT To DOCUME~T 
~O~•TABULAR SYSTFMS HERE, 

S Y S TE H , F' 0 R T R A ~: 

it✓ THIS SYSTEM LINE') IIAY tlEG I I~ \,I I TH A~! ALPHABETIC 
THE CHARACTFR jll!+jll!(FOH l"IR tJtltlFPIC CHAYArn:R, 

r O : J T t t,1 LJ A T I n M C A F D S > 0 r' THE CHAf~ACTEP jll!•tcrnR 
r.O'HP!llATIMJ CAHJS)C'P THE GHARACTEq t•t-crc,1-< 
T G ~, 0 ~1 F D • I I l TERI-' RF i AT ! C t ! 
f S A S FOL u, W S , 

1"J F THE L I I; F F O r F O R M A T T I 1.1 C, 

l1) .. rr l:S fH.;I,'H!l 1.,L hl"il; Ai, AL.f'•f\;,["'.'IC: THF 1_1: ✓ f: 

I~ LEF'T .JUSTIF!EC Jf' CCL.UMf! 7, 

( :;, ) LI N F S (.) f: G I N I NG l~ l T H A l;lJ M E f< I C : T HE Pd T J A L 
t✓ If MF: R I C s T R HJ G T s F I G Hi J lJ s T I F n= D I f\ 1 r O L u t-1 N 5 • 
A BLANf< IS PLAC:F.D PI CCLUMtJ 6, AND rHr= FIRST 
Nf') ,\J • tJl I ~ i F R r C I S P L I\ C t 1) ! '. J C O L U M r J 7 C T T l'-1 l I S T 8 F. 
ALPHABETIC), 

c ~< ) L.. t i'J ES Li~ G I ;,1 I\J I ~J r, W I TH + : T 1-i E .., I c; P LAC F D I ~" 
COLUMN n wITH THE l'IEST Of" THE LINE foi LOWH-JG TT 
AS TVP[D, 
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COLUMN 1 AND THE REST OF THE LINE ENTERED AS 
TVPF.D: 

If THE rIRST NON•RLANK IS ANY OTHER CHARACTER, 
T'"'E PROMPT: 

BAD S~NTAX • RETYPE> 

APPEARS AT THE TTY MnJ AN ACCEP'1A81.F LitvE MUST BE 
E ~, T ERF. D. 

E-.:AMPLE·: j' 

Cril.: 123456789 
PR H1 T 50 0 

500 roRMATC3H ~I) 

THE SAME RESULT or COURSE WOULD BE ~B+AtNED BY 
~NTERING tHESE LINES IN INSERT MDDF, MAKING NO 
iTTEMPt to GET ·tHE CHAFACTERS INTO THE PROPER 
r,OLUMNS, 

SYSTEM SIMSCRTPT 

T 1.~ J S I S I !J [ ~IT I C A L T O r.: Y S T F. !·' F n P T R /t f ' 

SYST01 AE;SOt.UTE 

THIS IS T!!F PllTIAL DEF/,ULl SYSTE1<, I~; Tl-i{S SYSTF~ 
r H t= RF. 1 ~ N n T /I r c ,., A P A c r E P A ~-1 

:: A L L 1_ r ,. E s A 11 F 
~fHEPED EXACTLY A~ TYPFD, 

( 



oe DEVICE~ N 

EC ECHO 
NOE NOECHO 

NU NUMBER 
NO!\ NONUMBER 
cc cc 
NOC NOCC 

PA PAGE, LFN 
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iNrOR~S EnIT OF THE CARRIAGE SlZF of THE nEvlcE 
rROM WHICH THE: PROGHA!-AMER IS OPERt,TING~ nEFAULT IS 
,2. 

~ETS THE ESCAPE CHARACTER TO C,CtDCD-REPRESENTS A 
nELl~ITED r.HARACTER). OEFAULT !S ~, TH!S CHArAcT~H 
nELIMITEO CHARACTER): DEFAULT IS v, THTS CHARACTER 
hr:FI~IITIO(/.ovERLA'(,p;!) MASTER tlODF.S, 

n E F A I l L T I S E" C H O M O r f , I !\ W H I C H C H A ;,J G ~ , i G C A T E , A '.! Ll 
T N SE R T 1., I TH A R G U fvl E N T S C A US E T H E L I N c:: 
r.HANGED,LOCATED,OR It\'SERT!:D TO 8E DISP1 AYED AT THt: 
fELETVPE: THE COMMAND ,NcEcHOtSTOPS S~C~I DISPLAY 
iND IS useru~ WHEN A OREAT MANY SUCH_LiNES WOULU 
~E GENERATRD, USUALLY BY A LARGE NUMBE~ OF CHANG~S 
~ A DE 8 V O [~ E CO MM A ~1 D , 

rEFAlJL T IS NUhi:-iEP r.:rr:r, !iJ ~JHICH THE j INE i,111MPEPS 
ARE PR!UTF.D T() THE LErr OF CISPLAYFD 
I I NE S • N r, l·J l J h B E rt S L P P R E SSE S P R I ~~ T I r J G OF T ~i E S E L I '•l t: 
"I u M 8 ER s • IF" TH f AR G l w f: NT ~CC 1 l s G I VF~ t-: I TH TH L 
rOMMANn tt-JONUMBEPt' THE f I RST ChARACTER OF EACH 
i . I N i: r s I . I T E R p R ( rr· n ~. s C A p l/ I A r, r: r r, . JT R (') I • 

h S A C O I ! V E N I E N C E T •H: C C ~• M A N [' S ;t C C ,! A N C ;t r,: 0 C C t AC~ t: 
P R O V IDE D S O T H A T A P [HJ G R A '-1 ~1 F Ft OP E R A T I \I G I h 
~-1QI\IU"'18FR 1·10DF. hAY S~!ITCH PACK ArJD FORTr-1 8ET 1~EEf·• 
~ARRJAGE rONTROL MODE ANO ND CARRiiGF CONTHOL 
µQnE. THESF TWO CCMMA~ns HAVE ~a FFF~Ci I~ ~U~U~H 
t.AQDE. 

S~ND ALL EDIT OUTPlT TC FILF LF~, 
U~TlL A NOPAGE IS GIVE~. 

PR PROMPT, NOP Rn M PT D LI R j NG MACRO, I ~i S [RT, 0 P MAST E P MOD F S 
GIVE THE p6QMPT M>or LP>WHEPE LP JS THE DECIMAL VALUE OF THE 
L. l N E P O l N T r; R 1 F Y O U A R E P R CW P T I I . G , I F ~- O T , T H E t~ t C C E P T L 1 N I: S 
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WHENEVER TME USER TYPES THE~, GIVING NO lNDICATiciN THAT THEY 
HAVE BF.EN ACCEPTED, 

I . 

( 
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ST -STATUS, ARG1,,,:, A~GK 

THE ~ S TA T U Sit r. OM M A I Jn PR H. T S 1 N F ORM A T I Or-,: C ON c E RN l N G T 14 E 
VARIOUS MOnES w1nc11 HAVE B[F.l'J SF.T, IF THE ONLY ARGUME~'T TO 
-STATUS-t fs ~ALL-<l,E,,tSTATUS,ALL,>THE FOLLOWI~G TYPICALLY 
IS DI SPL A Yi: n. 

UP UPDATE 

EDITDOC,4388,5053,5,T1 
F.C=Y~iC=t,BL=~,TAOS:8,20,25 
nEV=?2~Z=1•80~PZ=1•80,MZ~11-12,PS=~,sc=2~ 
L:/GRAT/ 
r.:/GREAT/ 

'!= 

j 

l r H f S PART I c UL AR F X /d1 P LE ~AS OPT A I I: ED 6 v TY P I[\, G 
;t ~ T A T U :=f. A L L t I✓ 1-1 I L t C: O I S T R l~ C T I ~ J G T P I S D r, C U t,, F. l'IT , l 

L T N 1-: 1 S H OW~ T H A T T HF: C UR PE hi T F I L E ~, A t-', E I ~ E D I T DO C , 
LiNE POINTER rs AT LINE 4388, THERE ARE 5053 LINE~ 
I~ THE rILE~ 5 CHA~GES WERE MADE SINCE fHE LAST 
SiVE, AND TME SYSTEM tS ~T1-, THIS 1S T~E ONLY LINE 
GTVEN IF STATUS IS GIVPJ NC AR'1UMEHTS, 

LiNE 2 GIVES THE ESCAPE CHARACTER, THE ~LANK 
C~ARACTER (SEE SECTIO~ VI>, AND THE TAB SFTTI~GS 
FnR· THE cunRENT SYSTEu, 

Ll~E 3 GIVES THE D[ll!CF SIZE, THE LOC~TF 7Cf'-JE (Z) 
THc: 0 R!NT ZOi'JE, TIIF MASTER ZONF<SEi::: SECTTC~, VI), TU: 
PAr.F. S!7.F CSF.CTIOI\ \.'I).AND THE SAFETY C0111\T, 

LI~ES 4 AND~ GIVE T~E LOCATE STRING A~r T~,t 
CrlANGE STRtlJ;, RESP[CTIVFLY, 

LTNF ~ GJVF~ THF ~r~T~r Ll~'E, (SEE C[CT~c~ VI.) 

LiNf 7 GIVES THE USER DEFl~ED LEXICAL Cl A~S. 
c SF; E SECT I O ~i 5 ) 

l F THE u r lJ t, T F F LA(', IS SE. T • COL L; f' ~l S 51 TO 9 0 Ai:,, E 8 I At✓ KE D O I' T 
TO FA C I L I T ~ T F PCS T P [~ n C ES S 1 ~: G 8 Y THE AS ID O✓ T POL' TT I\' F , T 1-4 J S I S 
BECAUSE IT IS IMPRlCTJCAL TO nv~AHICALLY GfNF~tTE UPDATt 
DIRE r, T I V r S CO H Rf S PC !HJ ING T C1 TH F t: DI T CO t1 MA r-,; D S E. NT E f.' ED , 



111, ITERATION CONTROL 

THE USER MAY CAU~E A LIN~ or COMMAt'rS TO BE ITERATED RY APPENDING 
At\ ITERATION COUNT AS THE VINAL COMrAND ON THE L!NEJ E,G. 

L/SUBROUTfNE= nit 

TH IS W l L L CA US F= THE COM t-10 ~1 STATE t E f\: T TO BF. INSERT F D AFT FR EACH n F 
T~F. NEXT F"IVE SUBQOIJTINE= DECLARATIONS HJ THE FILE 8ErNr. !:DITED, 
l~F"INITE ITERATION IS INDICATED BY AN ASTERSIK; vrz., Tn PRINT T~~ 
F"lVE LINES Sl,RR0lJN'1ING EVF.RY A.SSlGN~'ENT TO VAR!ABLF MYVAR~, ONE MAY 
WR !TE 

T 
PIMYVAR3 

t\ C" TE THAT THE COM~, A ND ;t T ;t \; AS F L AC f- l:'.1 N A S [:PAR AT I: L l NE S H✓ C E WE= D 0 
NCT WAN,. TO GO To THf: rnP A; EACH ITFH1\TtON, 

THE ~INE POINTF.R 
IS 'TERM!NATEO IF' A 
W~Eh TM& ITERATION 
EXHAUSTED. 

<LP> IS INCREME~TED AT EACH ITERATIO~, ITERATION 
LOCATE tAfLS,THE LINE POINTER IS AT T~E OR BOTTOM 
COMMAND IS ENCOIJhTEPED, OR THE ITERATTCN COUNT I~ 

TO PREVENT [NFINJiE ITERATION AND ~~DFSIRABLE 
HEURISTICS ARF. usi::o' TO T[PMH!ATJ: TTE:RATIC!J 

CQNSEQUENCFS CERTAIN 
I M t-1 F D I A TE i Y • ~.! 0 L P J E 

C C ~1 T A I N I ~ G A S Y S T ~ M S C Ml HA : ID ~d L L E X F C LIT E THAT SYSTFI-'~ COMMAt:lJ 
T It. l C E , THUS TJ,-, F L I~, E 

L / A 8 C / J RF•~ T ND F I U: , ; L / :J r, L / I 2 

~OULD LOCATE/AqC/, REWIND rILE, LOCATF/~KL/, lNCREMrNT THF LP, 
L CC ATE/ A BC/, AND T ~i Er J PRO C E [: :7 TC TH: I\J r.: X T L PJ E , 
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IV, THE <EDIT> MAC~O FACiLiTV 

A SEQUENCE Of" CO~MANDS MAY BE Dl":T INfD AS A MACRO·, SCOPE·. lNTERCnM 
A~D <EDIT> COMMAND~ MAV nE FREELY ~IXEr IN MACRO DfFlNITiONS. LIP TU 
100 MACROS MAY AE DEFINED AT UiV GIVE~· TIME, <E=Dl1"> FEATURES WHlcri 
E~HANCE T~E POWER OF MACROS lNCLUDE: LABELS ON COMMAND~: 
Ut'IC0NDlTlONAL SKIP Tr:l A LARELJ CCNDITIONAL S•qP iO A LABEL UPPN 
It\PUT FROM THE PRnGRAMMFR AT EXECUTIO~; INTERACTIVE SUBsTtTCTION nF 
ARGUMENTS TO ED IT COMM AND S DU R H: G EXEC U T I ON ; RE AD I NG n F COM !'A M 1 D 
I~PUT FROM PREPAREh FlLESt SUPENSICN ~F THE STATE OF <EfIT> AND THt 
ECIT FILE AND LATE~ RESUMPTIONI COM~ENTING TO PRjGVIDE INFORMATION TO 
T~E PROGRAMMER DURING MACRO EXECUTION, MACROS MAY NOT CALL OTHFH 
~ACROS, 

1 , M A c R o o E F r t\1 1 T r n N ;· T 1-1 E c n t • M p, n 
MAC R ('), ~i A I-A E , PAR A :'11 , • , , , PARM·~: 

BEGINS MACRO nErINI'!'ION. THE NA11 E Hn FORMAL PARAMETERS MIIST nl: 
A~P.,A NUMERIC AND ~,o MOR tf:AN 9 CrAR~CTf.RS EACH, THE RE~P()NSF TO 
ThIS COMMAND WILL nE THF PROMPT -M>t, A LINE OF COMMANDS ENTERED 
AFTER THIS PROMPT WILL BECOME PART OF t~E MACRO oErINITiON AND WILL 
BE ANSWERED BY ANOT~ER SUCM PROMPT. THE MACRO DErIMITION tS 
TERMINAfED BY A LI~1E CONTAiNtNG THE ESCAPE-CHARACTER ill"-'~ ONLY, <BUT 
SE~ iESCAPE-) THE fORMAL PA~AMETERS WILL BE RECOGNI7En AS SUCH 
WHEREVER TMEY ARF NOT EMBEDDED IN ALP~A•NUMERIC STRINGS: to fMBED A 
rCRMAL PARAMETER 1~1 SUCH A s+RtNG, USE tHE MACRO CATENATlnN SYMBOL, 
E X CL A M A T J O ~J PO i NT • ( T n I N CL UDE Th E= /\ C TU AL CH A RA C TE R E X C L A r-,: A T I n r 4 

p O t NT I N A MACRO DE r I N i T ! 0 i,I , lJ s E- A n O lJ [3 LE EX CL lit-1 A T T (H,1 p (; I ~; T • ) 
EXAMPLE: 

E;; >MAC PO, D F 8 1: G, 1✓, VA F: I An L F., FOR I' 
H > 1 1. s TAR r !"'\ E 8 u ,~; 1 Pr I 1H 9 9 H 1 , v Ar. r Ao LE; 
H>l/99•N FORiJAT(• AT 1), VIIRIA['LE IS •,Fuht:)/ 
1-1>!/+ STOP DnWCil 
'1>"' 

u Po i\. Ex [cl, T r or .,.. H f.: A:,, l, 11, f-: 1: T ~, u !-: :) T I '. L r J; u r u i 1 
• I L L ,_ f~ c r , : • ;, T, i 1 

WITH 99 TO YEILD HiE STATEMEtJT iiUMRFR Pl)T WILL NOT rH:PLArF: THF r' 1r1 
;if F R 1 N T ;t • T H E A P G t J M r- N T S U n S t 1 T U T E l 1 F (' rJ 1,.; I L L f E S ll R S T tT U T E r f.. T T H E E I J i1 
Of THE FORMAT STtiT!=MF-i'H HUT '..JILL ~;Cli REPLAC[ Tllf: FlPST FCt!R LFTTEri:::i 
OF' itF"QRMAT;it, L \J 

2 • HACRO EXFCIJT l :)t,J: .A. •lACRC'J HAY E1E [XE!":l)T[:0 AS Tl,QIJGH 1T Wf".Re: ,\N 
<ECJT> COMMAND; vr1 •• 

TH~ AR G lJ MEN T S M 1, Y HF OF .. NV LE t>J GT 1-1 AND ANY F n H M II C r, E PT F D AS A 1-J 
<EOlT> ARGUME1'1T; T, E,, (1' DELIMITED STRANGS, (2) AiPHA-NlJMEHIC 
S l R I N Q S, ( 3 ) PLUS, M I M ll S, Or, AS.TE R I SK, ( 4 ) CATE:: NAT I O :-..i of < 1 >, < 2 > A ,,1 n 



(3) IN WHICH DELiMITED ,T~INGS ARE NOT A~UTTED, DEi IMITERS AR~ 
PASSED WITH tHEJR THEIR STRTNAS EXCEPT THAT WHEN AN ENTiRE iRGUMENT 
rs SURROUNDED w1+H SfNGlE ~UOT~S~ THEY WILL B~ ST~IPPED UPON 
S~BSTlTUTION, THI~ PERMiTS suostrruttoN OF ARGUMfNts WHICH 
THEMSELVES CONTAYN COr1HAS, HLAtWS, OP OTHER SEPARATOQS. FOR t4ULL 
ARGUMENTS, THE NULl

1 

STRING IS SUBSTITUTED, CO 

3. INTERACTIVE COMMMA~D AnnuMENTSi DYNAMIC ARGEHENT 
D l.i R 1 NG M A C RO E X E C U r I ON I S n [] T A IN F. D AN PU T T H; G A PRO t 1 P T 
COMMERr. I AL AT s I GIJS IN PLACE or THE AnGtJHENT To 
DURING 8~ECUTJON.En •• 

CHANGE/THIS <:;Tr1ING/..,WHAT DO VOlJ ~JM 1T~.., 

~URSTITUTIOrl 
DFLIMtTF.D PY 

BE SUBSTITIJTF:D 

WHEN ~·HE SF CON n AR G I I ;.1 F ~IT IS f: :\JC P L ~! T r-: FF D !: UR l IJ r, F X EC U T l n ~-· 0 F TH l S 

C C MM A N D , 'I- \.I H A T D O Y O U W A 1,1 T ~ t I S P R I "J T F [: A T THE T T Y , TH!= P R O GR A M t-1 f: H 
Th F I\ E 'H ER S T HE A f·M U MF. :fl TO fH: P L A C L T i..; F P f' CJ M P T , I I .I T H I c. E x A M r LE /\ 
DE l.l M l H: 0 S T n l N G , 1 0 UL n RE THE O ti L Y L F GAL T Y PE .. I 1--i • TH FR E ! S !,! lJ 
11\TERACTIVF. SURST!"'UTlON OF' ARGUMl:iH TO SCOPE OR ItJTEHCM' COMl'M~DS, 
O~LY ARGUMENTS To ~EDlf> COtlMANDS ARE EXAMINED FOR v O~LT~ITERS, 

4, -COMMAND FLOW CO~!TROU itllSTOP'l-,LABELS~jl!SKIPt,tASKit 

MSTOP "' (ABBREV. •iS> 

W HE N E N C OUN TE R E n , Tld S C: O 11 M A I l D C A US F S M A C RO E X E CU T I OM T O s T 1; P • 

LA~FLS 

LABELS ARE ALPH~-·JU"-iE~l(; src->I~JGS o~- 9 ()t? F[i,.,ER CHAnACTE~S sr:PAR.\T,:;) 
F' RO t-1 TH t COMM HJ O T 1J E Y LAPEL HY A CO I_ n N J VI 7. , , 

T H I S L A B E L : 8 A T C ,,,j • F I L t= , P U I J C H , E t·J D • 

t. C 0 M M A N D ,.., A y R F. c~ t VF r : A c; "' A t, Y L A 13 E L S A J D f: S I r~,:: r; ·• .\ C IJ L n 1 ! 
SEPARAT!~G E:ACf.l I A,~EL FRtJ~1 THE fL'LLC~:JU~ t)i L. LAµl::U.i 1;r;J,1A 1 i;', 1.f~1:iJ 

NCT BE AT THE REGI~NIN~ or LYNES, 

SKlP,ARG ( A A a R E 11 , SK ) 

AR G MA V 8 E F. l TH I= R AN l l N SI CH! F. D IN TE(; ER C r A LABEL , p: TH~ FI~ S 1 r; A'.:; f: 
Tl-tF NUMBER OF COM·'AND~ SPECIFIED IS SKIPPETH HI THE sEcn~n C:OMM.AtJ;iS 
ARE SK I PPED LHJT I L .A COMMAND WI TH ThF LP~EL G I V[:r\J IS ENCnUNTE:RFD. T F 
ARG IS QMMITTE-D, IT rs TAKE~J AS 1, 

ASK,DSTRINGD,ARG 

TMIS COMMAND PRINfS CC-STRING->) AS A PROMPT TO THE PROnR~MMER, THE 
PROGRAMMER MA~ RE~LY tYES~ OR ,NO~, -YESjl! CAUSES T!~E AS~ COMMAND TO 

(_ 



BEHAVE AS A NO~DPJ ,NO- CAUSES THF ASK COMMAND TO BEHAV~ AS A SKIP, 
WITH ARG AS ABOVE, EXAMPLEi 

ASK/SHALL I EX~CUTF THE NEXT COMHAND~/,SECTION2 

UPON EXE~UTlON THE PROMPT -SHALL I EXECUTF THE NEXT 
COMMAND~tWiLL AE PRINTED Ai T~E TELETYPE, IF TH~ PROGRAMMFR 
REPLIES ;tY~St, THE ASK COMMAND WILL ACT AS A NO~OP, PASSING 
CONTROL Tn TME NEXT COMrA~DJIF THE PROGRAMMER RFPLlf~ 
-N □ t, COMM~NDS WILL RE SKIPPED UNTIL THF LABEL iSFCTION2tl~ 
ENCOUNTEREn. 

5 , Cl THE R CO t1 MAND S LJ <:: E F' UL Tl'J CON JU I'\ C T I ON ~; I TH ~!AC ROS : ?t RF.: Mn VE: ;i! ~ t S ,~ 0 \..' ;t 
~READt, ;tSUSPFN'>t, itRFSUiiF;I!, ;iCO! MU ,-;t 

A88REV • COMMAND 

REM REMOVE, N~Mr.:1,,,,·,MAllFK 

CAUSES THE OEFINtTJONS OF ~ACROS NAMED TO UE REMOVED, IT IS 
NOT NECESSiRV TO REMOVE MACROS BEFORE REDFINING iHFM, 

SHOWS TH~ OEF"iNITtONS OF THE MACROS tJAMEo·~ THE FORMAL 
PARAMETERS ARE REPRE~ENTED AT THE TTY BY vA,vB,vc:, •• WHEnt 
YA REPPESE~TS THE FIRST PARAMETER,vB THE SECOND iNC SO O~,TF 
NO A R G U ~ [ r,-1 T S A R F r, I VE N , TH r: t. M' ES O r A I. l D F r I ME n ~ A CR 0 S A Rt: 
LISTED, 

T H I S C O ~ "-l A ~ 1 D C A U S E S < [ D I T > T O R t A n I T S C O "I M Ar-] D I I~ P U T r FU) M T ~ ! !:. 
FILE LFN 1,1STEAD OF THE TELETYPE, CONTROL Rr-TURt~~ TC THE TTY 
WHEN THE CnMMAND -HAL:TREAD~(ABRREV.-HAL-)OR AN ENC OF RE~ORD 
IS Et·JcnsJ~!Tt::Rf:D,HFl.,!r.r·. tr MtiCRO TiFFH.ITirJ"1S ARE ~1Al~'ThP 1r-r ('[•J 

A PE:Rt,t,\IF[\;1 r1u:,u1-.1F t~El::0 Cl.LY ATTACH THl FILE Al\'[ t,FA',,t]T 
TO CAUSE Ti~F. MACkOS TO l3E DEFHiED, 

TO INIT!Ai'LY CR[ATF. " FILE or MACROS, GIVF. Tt,.;F COMMA\J.J 
~EDIT, '1AC:::iCS~A,'H1 Il1'1EDIATELY 1:tl'TER INSERT 1-1QDE·. CRF.ATE Ti.if 
MACRO~ , F N n I r-1 G FA C 11 ~!I TH TH [ F SC APE CH AR ACT ER AS THE ONLY 
C H A RA C T E P :, N TH E. L H: I= - • 0 F C: C' UR S [ ·• T C D O T H I S 'ri 1 T 1-l C lJ T L F A V I '•.: G 
l NSERT '10[)C:-, YOIJ MliST ENTF:R A DrURLr fSCAPE CHARArTFR. E~1Tr::R A 
Slt\JGLE FS"'.APE: CHARACTEH AfTEJ: THE F"INAL M,\CRO THUS LFAVl'·!G 
INSERT Mn □~ ANn SAVE AND CATALOC YOUR SAVED FILE. 

ANY c.; n '•H·• A~, 0 S r O L. LO\' ! NG J. RF AD C n MM AN U O ~J THE SA~ E L I N F ~!I L L 
BE LOST, Fi'1RTHF.R·, if" A MACRO l~·VOKES THE ~RF.ADJl!COMMAND, THAT 
READ WILi. ~,or OCCUR Uf\JTJL AFTF.R THE MACRO HAS Flt\lJSHFlJ 



SU 

I 

RES 

EXECUTIDN,TF T~E READ rILE INVOKES MACROS,THE MAr.RnS WILL RE 
EXECUTED WMFN INVOKeo. NOTE THAT 1r THE READ riL~ CONTAINS 
THE CQMMANn tl~<iNSERT)WITHCUT ARGUHENTS,SUCCESSiVF LINES OF 
THE READ FTLE WILL HE INSERTED UNTIL A LINE Cnf\~ISTING OF 
THE ESCIIPr:' CHARACTER IS Et·;COU~;TER[fl. THEREAFTER LINES 1A ILL 
AGAIN BE TiKEN AS COMMANDS, 

PRESERVES THE CLIRREIJT STATE CF' <EDIT>AND THE FDiT FILE 8Y 
TAKING A FHECKPOINT DUMP bF M~MORY AND THE FOJT SCRATCH 
FILE,ZZ27Z0E~I~ A SPECIAL FORMAT ON LOCAL FILE L~N (WHICH rs 
THEREBY nv~Rl>IRITTEN)', IF LF"r. IS A8SENT A DEFAUi T NAME rs 
USED, . 

RESUME, LFN 

REST ARTS ~DI T 1 NC~ n:n~1 THE STATF pr~EV I OUSL Y S11SPEf\lOFD r:i~i 
I.. F N • I F L F ;I I s A B ~;Er J T THE n E F II u LT F I LE NAME us ED p y s us p E ~, !J 
IS USED, 

co COMMENT~ osiRINGD 

CAUSES TH~ STRING BETWEEN THE DELIMITERS TO BF PRINTED AT 
THE TTV A~ A COMMENt. IN COMPLEX MACROS WHICH l~TERACT WITH 
THE P~10GRAMMf:R SUCH r.OMMEMTS MAY BE USED TO GUIDF OP INFOPM 
T HE P R O GR A ,... M E R D UR Yr i n E X EC l' T I O t,t OF ,. HE t1 A C P O , 



V, EDIT PATTERN MATCHING 

SINCE EVERY PART or EVERY LINE or EACM EDIT FILE IS Sn COMPLETELY 
HASH• CODED, THE . PATTER I~ t:1 ATC H I NG CA f✓ EA S I LY TAKE . l·W C f-1 ~ 0 RE 
COMPLICATED STRUCTIJRES, iENlJfl\JG SOMEWHAT IN THE DIRECTION OF SN08C'L 
PATTERNS, IT IS PO~SIBLE TO HATCH SUCH PATTERNS AS A SPAN OF BLANKS, 
EVERY TH l NG UP TO C n L lJ M I\J 3 6 ·, A SPAN OF N Qt~ .. t✓ lJ ME R I C CH AR Ar. H R S, 0 R 3 
ALPHA 8 ET l C CH AR Ar. TI= R S , VO U MAY USE THESE I N ANCHOR, U~ CAT r- , 0 I~ 

C~ANGE STATEMENTS. 

THE PATTERN MNEMDNlr.S ARE 

A MATCHES ALPHARErICS 
N MATCHES DIGITS 
S MATCHES SPECI Al. CHARACTE[~S <THAT IS Al!YTHI!~C, HESJ[1 ES td\08) 
0 MATCHES+ - * / 
8 MATCHES BLA~IKS 
u MATCHES THE USER OEF"Ii'JEn t:ExICAL cu.s~ 
' MATCHES EVERYTHtNG UP TO A COLU~~ (UPWARD ARnow ON TT~) 

THE ·RELATIONS ARE 

:J MEANING A LENGTH EXACTLY EQUAL 'TO 3 
<7 MEAN l NG Of LFNr,TH LESS THAN OR EOU.tiL TO 7 ( NOT JUST i ESS THAN) 
>1 THE LENGTH IS AT LEAST 1 

ALL OF THESE qp~CIAL PATTERNS MATCHI~G A LEXICAi CLASS nF 
CHARACTERS CAN 81= MIX~D IN WITHI~ SIMPLE STRINGS ~EFA~ATEG RY 
CC l- 0 N S , TH I S I S 1,1 HY Y n U i~ UST l 1 ~ F /I. . DC U ~LE COL Of\! I /\ A CH A f\J r; I:: 
STATEME~✓ T WHERE: vou MFAN TO ChAt.GE A COLON TO A SEr-dC'OLM F.'.1R 
!~STANCE, THE ~/1RM or LEXICAL CLASS PATTFR~S MATCHING is PREfE~TEU 
T~ROUGH THE rcLL~~iN~ FXAMPLFS. 

L/JCl::,):161/ 

TH I S t.: I L L LO CAT F 6 c:: T ~ I '! G OF" 1 6 8 LA"- I<-; 

THIS WJLL CONDENSf nUT FXACTLV 5 8LANKS eFTWEEN ~OLLAP SIG~S 
OR ELSE IT WILL FAii'. 

C/ll(A)=21//:L:99/ 

THts LOCATES 2 ALPHARETIC CHARACTFRS AND STORES THr~ I~ rL08AL 
VARIABLE LIT CHANr.ES THFM To THF.MSELV~:s FOLLO\.JED BY 99: H1EPE CAl'I 
BE UP TQ 10 GLl13AL VARIAHLFS IN USF AT Or>;E TIME, 

C/IX(AN):4::v<o>=1:iZ(AN):4i/1:z::v:ix:1 



THIS MATCHES 4 iLPHANUMERICS ANO STORES IN TEMPORARY VAI~IABLE X 
THE VARI ABLE X IS NOT llSE:ABLE AF'TER THE CHANGE ST A TF.MENT, 
rMMEDIATELY FOLLowiNA IS A SiNGLE OPERATOR WHICH WILL BF STORED rN 
Y, FINALLY MATCH 4 OR '-IORE ALPHANUMERICS AND STORE IN Z, CHAt,GF THIS 
LOCATED STRING Tn 7, Y, x. rnR EXA~PLE tHIS WOULD CHANG~ ITOP+JBOT 
INTO JBOT+ITOP, 

L/1Xt71iY(ANS0)>1 ::ZCB>::/ 

E V E R Y T H 1 N G U P T O AU T N O T l N CL U D I NG C' C L 7 I S M AT CH E D A ND S T O P E r H 1 ~ 

V Mj; TCHES AT LEAc;T l")t--lF ~~ON-BLANK, Z MATCHES AT LEAST 7ERO BLANKS, 
THAT IS ALL BLANK~ llP TO A AN EQUAL SIG1;, IF" DATA CARf'IS HAVE FIRST 
NAME HJO LAS1 t\>AME- RFGPit 1 PIG IN 

COL 1 AND E ~! D I \l G l N C (1L 2 O , Ai-: l) Yr L 1-; A 1-: T TO S ~ I TC~ H, E ~1 Sr' 1 H r LA c. T 
NA"'E rs FIRST, 

ZO~E 1,20JC/:JCA)>li:<b)>1::VtA)>1::(A)>1i//:K: :J:I 

TO DEFINE A LEXI~AL CLASS TO HATCH THE FORTRAN INTEGER LETTERS ANU 
TMEN FIND AN INTEG~R ON tHF RIGHT Of AN EQUAL SIGN, 

LEX CL A S S / I JI< L MN /J L / ~ : ( B , : : ( U) • 1 i : ( A ~; ') < 6 I ·: C SO 8 )> 1 : / 

t\ 0 T E T H A T E A C H P A Q T O F" THE P A TT ER ~, DE F I ME D BY T HE CL. A S j S Or T I O NA L , 
EVEN DOWN TO THF i'EVEL or I E:AVINr, ALL PARTS OUT THAT I~ TWO rOL0' 1S 
SEPARATED BY A RLiNY SIGNtfIES A FATTERN THAT MATCHES iN~T~iJ~G AT 
A L L. , , t s N o B o L A R 8 > r T w r L I A L 1.1 A v s T R y T n t,1 A T c H T H E- ~-! u L L 5 1 R T M, r E r o P E: 
A~YTHING LONGER, 

L/ 1f I : THEN/ ~ T Li. FI f,I D A O t: E -L. I I'll f J F • , , THE tJ STATE~'. F ~-i T T I\: AL Go L , 

C/PRINT: (8)::x,r):: ra,:,//WRITE(2,:x~ )/J• 

WILL CHA~JCE F"nRrRHJ? rvr:r~ PRILT ~T,1 Trl1F~.:Ts TNT0 FORi-R,q; .. 4 1-:r!Tf':: 
STt>TEMENTS Ff.'R A~'ST STAi',lJAP> PllbllCATlil\ OF AL(;UrJTh:'S, 

L / '1, I I 'lo I W I L L L O C ATE A PA I R ! l r MAT C: 1-- ED Q l 1 0 TES O ~-. A L I l·J E 

WILL FfND A nNF-L INE PL/I-TYPr 
CnMMENT CnTAINING THE STRIN0 tA8Ct 

L / ( "' I I>;;/ ; • W I L L i O c A TF ALL DES C E ~![ l ,~ G F' 0 R- ALL L OOPS T l'J Sr T t 8 

T~IS WILL SPLIT nFF A8t 
T~E ,,1, HAS THF ~FFECT or 
SE~RCHJNG LOCATES WHF.RE THE 
AWAY, lT IS ALWAYS QUICKEP 

AI\JLJ ALIG! IT r.N COLUMN t IN TH-E ~:EXT l Pit: 
ANCHOR It G THE LOCATE ON C0Lt!M t,,i O~!E. T N 
LOCATED SURSTRING IS EXPECTE~ MANY L!NFS 

TO f Hi[ A •lARD PATTERN A~ THE FIRST 



PATTERN IN THE LYN~ SINCE THE SCAN IS ALWAYS LEFT TO RIGHT. IT JS 
rASTER TO ANCMOR THE LOciAtE PATTERN AND TMEN CHANGE IN~ SEPARATE 
COMMAND lF THE ltli IS FOLLOWED BY A HARn PATTFRN, THUS 

A/XXX/;C,,/YYY/ ·,s FASTER THAN 
C/lt11XXX//YYY/ 

IF THE PATT[RN HAS TO SEARCH BEYOND 1·HE ~URRFNT ~A~U 

t- HORE GENERAL Pt'iRPO~E AL 1 Gt-1 COULC BE DESIGNED AS A MArRf" AU' TH l S 
WILL AL.ION THE CURPENT LiNE ON COLUMN co4: BY REMOVING ALi PR[CFED!tJG 
B L A N K 5 A ND RF. P L A C I ~., G T 1-1 EM W i T H COL 8 L A N KS • TH f F O l L O ~11 N r. ti A r R r~ n OE: S 
SO FOR LYNES A To Q 

hACRO AlN COL LI 1\JFA LINHl 
Z O I\ F 1 t 5 Q ; ~! 0 ECHO J C / : t 1 : : C R ) : i X ( AS l·J ~ C ) = 1 : / / : X : / , 1 , L. I r ii=- £l 
LOCtTE LINEA;C;// 1:cnL,LINEL 
ECHOJPRINTiZONE 1 eh 
... 

TME f0Lb0WING EDIT LINE WILL TRUCAiE ALL ?•LETTER VARIARL~ NAMES TO 
~ ALPHANUMERICS. . _ _ _ _ _ -

T0PIC/lX(A):111YCAM):5tl(AN)•1&:Z(SO8):1&//IX::V1:Z1/,*,RJT0P = 

TO CHANGF A SETL OPERATOR, SAY ~IN, X, TO A SURROUTINE: SAY ~IN(X) 
FOR ALL lNSTAN~ES iN_A GtVEN SETL SUBPPOnRA~, SAY XPAR, 

Cl ~IN,:(B)::X::Y<SnB>=t:// HiNC:X:) :Y:/~•,/END XBARJ/ 

TO CHANGE TH[ CFNTR,\L •·H=HOf~v PARM1ETEh nt✓ A JOfJ CARD FRnt" A>'.YTHtr-ir, 
S~Y CM~~GOO, T0 rM~onooo. 

L E X CL A S S / , , / ; C I C .11 : ( ~1 ) : I X ( lJ ) : 1 I / / C M 1 n r, 0 0 C ·: X : / 

l. E T us ,, s C'. u:, E. r HAT vu u H 1\ ,, r: '-: c ! 'E c i. h 1 , s 1 lJ , , E: An r r-i,, r L v LJ t t1 

E D I T r I l F T N O T F FER t I : T P l A C E S , Y OU H A V F S E T U P A C f"'. C K '1 F" S t. Y 
srx GROJPS nF IN~EPTION CARC8 SEPAf~ATfC 8Y ENC-oF-RFCURU 
tlARKS <ErITOf~ C,PFCIAL. Lil~FS)Qt; FILF A, THE FOLi C~ 1 ItJG MACRO 
HTLL ALLC~li YOU TO 8PEAK Tl,E F'ILE APAHT lfJTO STX Jl!SFfH[oti 
F I L E: S A HJ I 1-~ S l=fH THE: H I t; TC T PE C OR RE C T P L A C E T ~-· ..,. H ~ I 4 A I I\: 
FlLE,SAY riLE ~AIN. 

MACRO B~EAKUP FTLF 
UNSAfE;FDIT FIL~; 
S ~ V E Z Z 7 Z 7 'J. T M1 S ; D EL E TE TOP S J 
SAV~ zzzzz2 T s, D T 8 
SA\/F 2ZZZZ3 l S1 0 T S 

SAVE ZZZZ74 T S1 f1 T S 



SAVE ZZZZZ5 T S1 D T S 
-SAVE ZZZZ26 T S1 D T S 

MACRO PUTJN NUMRER AF'tER 
LOCATE AFTERI t~SERT 7222?,NU~BFP 
... 
BREAKUP AJ FD!T MAIN 
PUTIN 1 -/CHAPT~R 2/•1-
PUTTN 2 L34? 
PUTTN 3 2 
PUTJN 4 8 
PUT!N 5 L1 
PUTlN 6 ~E~C WMiLF NOT, O~UE~ 
SAI/F NEWFrLF 

j' 

M A C R [) 5 ll N l'1 A Y I S A f) E V A S T A T If\! G L Y NE C E SS ,1 R Y 1·1 A CR r": T () p P [ \.' H.: T 
Loss c, F F., L r s t 1 N N: P Ao VER s r: r 1 s K c u 11 IJ IT I or-... s • IT 11 As T f-11-: 
EFFECT OF PERIODICALLY SUSPFNCI~~ THl FDIT FILE: CATAt □ GlNG 
IT (T~E SU~PENDED FILE>AS A PERrANENT FILE,THAT TS~MAK!NG !T 
SYSTEM-FAILURE INDEPENDENT, AND PURGING AN OLD ONE AS YnU 
GO, TH l S WA!=;TFS CPU t t ME, REAL TI ME, MASS STORAGE, A~tD TAXES THE 
ABILITY 0( THE OPtRATtNG SYSt~M TO HANDLE EXTRFMELY HlGH 
LOADS or TNPUT/OUTPUT COMM.ANOS lN SORT PERIODS OF" TIME,BUT 
ON THE PAijTJCULiR SUNDAY IT WAS INVENTED~IT wis NFCESSARY 
FOR SUPVIViL OF AN~ FILES, IN PARTlCULAR, BECAUSF OF VOLTAGE 
SPI~FS JN THE POrlF.R LIMf'., nR OTHER lJNl".1,10HN FACTORS.THE 
OPFRATJNr ~Y~TFM WAS FAILING EVERY FE~/ EDIT COMM,~ns. 

I N O li R P A o T I C ll L A R n PE R A T l t ' G S Y S T [!-'. , Y O U C A ~-- 0 Ni Y h ,\ V F F I " t:: 
PERMAt,FNT rILE~ OF A GlVEt, FILr r-.AME,SO THIS MACPC T,,KFS Ti.,O 
A R G u ~1 pn s , T HE N l J ~1 R E R OF ,. h F C y CL E O F T f! E t=- A p L I E s T r I l !:: 
s u s PI 1\1 f1 E r MJ T HE F l F O s T A C K t I' D r HE t, u t. D E= FI Or T 1-: F L A TE: s T 
p L u s O N F • I F y O lJ H A V E C l J R R E rn L y t J u M C E r: s , .. , 5 , 0 ' 7 ' y O u ~i O u L lJ 
G I V E A s T µ E p A RA ME r EH 4 MJ C i:i', A ND TH [ ~1 A C R O w nu l C s lJ s p E fl jJ 

Y () ll , r; F F A T f C Y C L F E T G ! ! T F L P Y n lJ • A I ' !J ['. F S rr· r: Y C Y C L F F N: r. S O Y r1 l 1 

HAVE: U!E 1::~,pn SPA CL TO CATALOr THE ,,p'.T SL ~;Fl;-.;SF. U>'JDf~t. T,iL 
SC O P E 3 , 4 <; Y S T F M ·• TI ! F NU M 8 t R c; A R F SU PE P F L U OU S , S I ": C F Y O U C h 1-: 
SPF C I F Y L C: 1 T r I ND i CATE Y CU ~·Ar.! T THE LO \,I r ST EX T ST PJ G CYCLE 
TO BE PURGFO, AND SPF.CJFY ~,jC CYCLE NUMllEf"; AT ALL Tr, INf'ICATE 
TH A T YOU WA NT TO CA'; ALO G ONE Mn R r: T '"1 M~ THE ll l (j HE s T r: X J S l t 'I G 
CYCLE, 

M A C R O S U N D A Y C" L D H: 1,, 

RETURN ZZZZZVF PADJ~USPEND 
C A T A. L O G < Z Z Z 2 Z V F ·, Z 7 Z 7 Z VF , L ID s S LJ S , C Y = ~-1 E l✓ , RP i= 9 9 9 ) J 
PURGE(BAD,ZZZZZVF',In:SUS,CY=OLD> 
., 



A PR O M l NE ~: T A ND RES PE C TE D ME ~i B £: R OF THE C OHM UN T T V r, 0 T HO L D 
OF A BOARn flF ELEcTiONS LISTif\Jt'; OF" rJAMES THE EnITOR WAS 
A SS I G NE= D T n TH F t A SK OF' CO !I'D E N S I ~i G '!' HE F I L F A N D RE F" 0 R M A T T l ~I u 
IT, T~ERF iRF NAMES ADDRESS, A~n TELEPHONE NUMRERS IN THE 
FI LE, ALnNn w I TH OTIIER I NF ('1(;,....A TI nN. SUCH AS AGE of ~,o THFR, HOW 
MUCH TAX WAS PA I P LAST Y F /If< , ~l O IJ TA L L ARE VO U, ET C • HE WANTS 
TH I S I N F" ORM A T 1 ON S P A C ED O ll T -, Mm HE O l'H. Y W A NT S T O S F. E T HO SE 
WITH RC JN COLUMNS 61-62 TO INVITE THF.M TO A BlNr;O GAME, THE 
EDITOR IS TO DELETE ALL OTHER~ fRO~ THE FILE,ANn SPf~EAD OUT 
THE NAMES iNn AnDRESSES OF THF nEMAINDER TO BE ~nRF EASILY 
RE A o A e L. E • ~, A HE s A RF 1 N c o L 1. - 2 o ; A n n F: E c. s r s ?. 1 ~ 4 o ; z I r c o n 1-: 
41-45JR0AY i,;1 .. 56;H[L 61 .. 6~:HFIGHT 67•h9J(CM.)TA"'. cnr~t:: 
7 0 J T E L E P 14 0 ~· E N lJ M Fi [ H 71 • 8 1) , 

MACRO RCLlST 
NOECHOJZONE 61 62J t'1NSAFEJl~OLIST M 
COMMENT/NEXT Ll~E D~LETFS ALL BUT THE FYRST 1oou rESIRED 
1/5/JD, JRC/•1JN-.1J1000 
DELETE,BJSAFEJJOPJZQNF 1 80!COMMENT~tQNDENSEO~ __ 
LOCATE/lX•20::y1120:1Z1151: ■51:B:6:1,6?::T:3::H=1;:A::3:/ 
CHANGE,,/ :x: i~: i1: IR: ~Tj :H: ~A:-1;• 
COMMENT~REFORMATTED~ 
FILES,JECHOJSAVF NU~B 



THE fOLLOWING MACRO GETDECK IS AN EXAMPLE OF ~ow EDIT CAN 
SAVE REAL Tl11E FOR ITS lJSF:ns. i_f::T us SAY THAT FOP EFFICIENCY 
IN TIME A~D SPAC~ AND FOP REDUCTION OF THE AMOUNT nf 
COMPUTER Ri::snuRci-:s THAT YOU ARf USING up,you HAVr- PLAC!:D ALL 
OF YOUR PPOORAl1S ON A LARGF ~:ASS STORAGE HESinEl'!T PROGRAM 
LIBRARY lJSTNG TH[ IJF'OATE PREPROCESSOR. WHEN YOU WAtH Tn F.lJTT 
A N D E X F C ! 1 T F A tl Y PA R T I C UL M; PRO GR A M , JU S T T N V OK E T H I S 
MACR0,\,1HIC~ GETS THE DECK,/\[JJ FDYTS IT,SD THAT YnU DONT HAVE: 
TO TYPf'. I~' SOMF: 12 ASSORFT CD~l·lAl~0'.5 EAr:H TI MF: 1 HUMANS MA.<t: 
FEW E ~ M l ST t. K F S \~HE ~J THEY H AVE F' F. I ✓ ER CH AR ACT ER S T n TYPE • 

MACRO GETDECK DECK fILE 
RETURN lZZZZG1,ZZZZ7G2:ATTACHCZZZ?Z~2,FILF) 
EDIT ZZZZZGi;I;•C D~CK/JSAVF 
UPtATE(Q,D,8, I::ZZ7l7G:I ,P:::?77Z7G2,L ~o) 
RETURN ZZZZZG1,ZZ7Z7G? 
.., 

THE FOLLOWING GROUP or F.OIT COMMANDS ARE USED TO LEXJCA~LY 
CHANGE SETLA SOURCF. PROGRAMS INTO PUB~ICATinN SETL FnR 
PRINTING 0~' A PRP~TER \~HICH HAS THF; COMPLETE fi4•CHARACTER 
SET INCLUDTN~ UNDF:RLINING,THEY HAVE A VC:RY SIMILAR EFFECT TO 
ABE GETZi

1

ERS SNOrlOL4 PRQnRAM, nur AS A MATTER nF 
o E c I s 1 o N , r H r: y ll o 1J o T r I v In r: TH r: PR n GRAM r NT o n., o 
COLUMt\:S, F'TRST COLll~!N FOR PfH1GRM1 AND SECOND CC'lL 1Jl'11\1 FOR 
C O ,~ M [.: ~✓ T S , S n T H A T Y l"J IJ C A ,< I\ T p A :,.; A Y T H E C (1 t--1 M F r- I T S , 

TJC/$//$$/,•,H 
TJCISI 1//S/,•,8 
TJC/11//$&:/,*,h 
TJC/ LE,// '.r~/,.-,P;r;r; l]F.// $~/,•,r 
TJC/ LT,// </,•~81T1C/ GT.// >/,*,8 
T J C I F. Q , / / ci:: : / , * , r, ; i- ; C / r.; F • 11 q; :: I : / t , ,. , F 
T J C / < = / / $ ~ / ' * ' h ; ; C / > = / / I :~ / ' * , ;; 
T J c I A N n , / / " ; , • , L1 1 T ; G I n f-1 • / 1 t .., 1 , • , n 
TJC/ OM,// $-./,•,F•iTiC/ NOT.// -./,*,f) 
r,c, NL,~t o::;t,•,R 
M4CRO PERIOD TOkEI\I i'E~0GTH 
c IT a KEN• , I IT o I< Er~ : : .. 1 
C I I : ,. / / I I i : ➔ .. /; IIJ • 1 ; i 'E r1 GT H 
C/H ➔ /// ... 
LF.XCLASS/<>QS~/ 
MACRO tTER I ,J K 
TOF 
C/llX>>1llA(U)>1::Y~ANB)>1:iBcU)>1::zcANDR>=11/ 

/J;xs1A:K:Y~¥B::7:;;. 



C/ N0T~IX(ANU08)>Tl~/I IXl$4ll/-J* 
Cl!I NOT, Eii!;t:":::1,1.;* 
T 
Citt\OT, ,.;tt-,.::1.,..J• 
ITER t ,.;t ;t ;t ;t,.;t 
ITER ;t :;t t ;tt- :t 
ITER t-(A;t ;t(-,. ;t,.t 
ITER ;(;;t t<t- ;t;# 
COMMENTtREAOY TO PLnT~ 

TJC/$//$$/,•,O 
TJC/~: 1//~/,•,8 
TJC/l l//3,1 :/,*,H 
TJC/ LE.// '.t~/,•,r~;1;1:/ l,F.// $>.l,*,[ 1 

TJC/ LT,// </,•,81T1C/ nr.11 >/,*,R 
TSCI EQ,// $~/,*,H;lJ~/ NE,/t~SI :/t-,•,h 
TJCl<~//$S/,•,BJ;r,;~=//t~/,*,k 
TJC/ AND,// ,./,*,B1TJC/ OR.// ~"'/,w~A 
TJC/ OM,I/ $~/,•,A;T;C/ NOT.// ~1,•~C 
TJC• NL,~"' 0:11~,•,A 
MACRO PER l on TOKEN I 1ENGTH 
C/TOKEN•,I/TOKENI: ◄/ 
C / ' I· .. I I ' i I : .. ◄ I ; N ... i I i I E M G T H en ,, .. 111 
., 
LEXCLASS/<>Q~~/ 
MACRO ITER J J K 
TOF 
c I l , x > > 1 1 : A < u > > j : : v < A r-1 l3 , > t : £ r:, < u , > :1 : : ~ < A \' c n > = 1 1 1 

/,JI X: : A: K: Y: : 3: : 7: /; • 
y 

Cl NOT,:x(ANUOB»r:.;/{ :X:$ .. ::;;t;• 
Cl NOT, :tiJ!:;:: ;;q ... 
T 
C.tt\nT, ,..-,.-;.,.,::11;• 
lTtR t- ~-,. ~ 1 t,.,t 
ITER-,. ;;t t ;ti ;t 
ITER t(,.;t ;t(,;. -,.,.,,;. 

ITER -/.(:;t ii!(;t ;t;t 
CO~MENT-/.READY TO PL~T~ 

SO M f P r. :J H L n~ S \..J E: R E F X P p7 l P r, E r' \·J IT H T H I S M A C R O • A T A R L f? P; 
THE P L n T T I "' G RO l l T I I l ~ W H I C ~' IJ F I VF S T f 1 F CH AH ACT ER PI OTT F P H I'> l] 
T O E E H :J 'l I r:- I f: [J T O J I· 1 r, L U C E T ~·· E S F. T l. S P [ C I A L C H A P A C T E R S , T µ I:: 
PLCTT(D C~ARACT~R~ WERE TGO SOUARE SINCE THE TABLE WJS 
ACCURATE Tr"l ,01 n;r:HES, THF: PLl1TTifJG TIME WAS h'OT A FACTr:fl 
S H~ C [ G E ~J F.: c- A T I r-J G TI I F: P L O T C PI'•: ~'. A MD S F OR L I N F A H T F X T I S G LI I r: I\ 
AND EASY A~1D THE PLOTTER AT NYl! IS OFf ... LlNF. AND TS USED LESS 
THAN Twn U0llR5 A TJAY, .THL;S ·JO !flTERfERENCF l■JITH THE r,.!ORf1Al. 



OPERATION nF THE COMPUTER CENTER IS FORSEEIJ,EVEN IF LAROE 
AMOUNTS Or SF.TL TEXT IS PLOTTED, 

( 



VI, TME MASTER MOnE 

MZ MZONE 

SOt-1EWHAT i'IKE INSF.RT "10DE IS THE MASTER M0DE:,BUT INSTEAD OF 
1 N S E R TI N G THE L I r~ E D l RE C: T L Y ~ T r1 E L I NE I S O VE R L A Y F D O r J T O P OF 
A p RE - s ET r RAM E L I NE·, CALL Fr T µ F MA s TE R L I!~ E • If\Jl T I ALL y' TH f: 
MASTER LYN~ IS SET Si DEFAULT TO A SINGLE ASTERISK I~ COLUMN 
1 OF T H E I ' I NE , SO TH A T W HE t, I N SERT I I~ G L I 1\1 I= S UN D E R M A S T ER 
HO n E , T H F. Y W I L L f~ A VE T HE A PP E A RA N C E OF A N A S SE MR L Y l. Ahl G U A GE: 
COMMENT, WiTH THE INFORMATION ENTERED FROM T~E TELETYPE 
OVERLAYI~G THE COLUMNS SPECIFIED BY THE ~ASTER ZnNES, (11 TO 
72 BY DE~A1'1LT),Al~D THE C0t-1MENT C~ARACTER I"l COLU~N L 

OF COIJRSE THERE IS A COMMAr,n tt--?orff:tT,) ~3Ef THE MA<;Tl~R ZONFS 
EXACTLY AS 70NE AND PZCiNF SET THE LDCATc A~ir) p::;1,~T ZONF:S 
RE S P [ C T I V E i ' Y , T HF R E A RF.: T I~ C 1-i A Y S T O l 1,: V () K E T 1-1 F M A 5 T F H 

COHMAt~os. 

~1A MASTER 
FIRSTLY, vnu MAY SAY JUST -MASTER-,IN WHICH CA~E YOU ENTER 
INSERT MOO~, BUT ANY LINES ENTERED ARE OVERLAYED ON TOP Of 
THE MASTER STRING: TO LEAVE INSERT MOOE, TYPE TME ESCAPE 
CHARActER is TME ON~Y CHARACTER ON THE LINE, S~E~IAL LINES 
ARE INSEqT~D UNCHANGEO,OP COURSE. 

it MASTER• / A NE iJ i1 AST I: R ST RT~ G / t 

T H I S A ~ S O P U T S Y OU nn O I N S r: fi T ,,1 0 D E , ::rn T A L S O C H A i~ G F. S T l..j E 
SETT l ~JG '1 F THE MAST(; R L I N F. , AS Ah EX A:~ P LE , L.. FT US .A SS IJ MF THAT 
YO l 1 ~1 A ,q T,., I✓~ TT E- F' 0 RT~ A,~ TYPE COMMENTS FR') M COL I 1 ~ N 1.1 T n ;, 1 
AN D 4 1 T r, ic, :l w I T '-l 5 ST AR S I r, C D L 2 2 T O 2 6 , A \J iJ A "I- r; 1- I ~: 
C O L l.Jlf-.: Cl '" E ~ THE F' 0 L L OW I ,~ G S E R 1 ES O r C O ,'1 M A N D S W n UL D S E T l IP 
SUCH A1~ lN~ERTtON Alff' PUT YCU rt.TO r,sERT '101"1E. 

,'170~ 1 E 11.,61JT1\8S 41:~··1\ST[R:C 



THE FOLLnWiNG TARLE nF SPECIAL C~ARACTERS AND THFIR 
TELETYPE K~YROARD COUNTERPARTS MAY BE HELPFUL. 

TELETYPE 
CHARACTER 

EXCL.AHATlON 
DO~BLE QUOTE 
NUKBER SIGN 
DOLLAR SIGN 
PERCENT SI Gr--1 
AMPERSAND 
SII\GLE r.JUOTF 
OPEN PARENTHE.3IS 
CL.CSE PARENTHESIS 
COLON 
AT SIGN 
BACKSLASH 
OPEN BRACKET 
CLOSE BRACKET 
UP ARROW 
LESS THAN 
GREATER THAN 
QUESTIQ\I MARK 
LErT ARROW MARk 

TELETYP~ 
CHARACTER 

EXCLAMATION 
DO~BLE OUOTE 
NU~BER SJGN 
DOLL.AR SIGN 
PERCE ~iT SI G t,, 
AMPERSAND 
S!t\GLf QUOTE 
OPEN PARENTHESIS 
CL.CSE PARENTf-,FS IS 
COLO~ 
AT SIGN 
BACKSLASH 
OPE: i'-J BRACKET 
CLOSE BRACKET 
UP ARROW 
LESS Th A!'. 
GREATFR THAI~ 
QUESTION MARK 

1 
2 
3 
4 
5 
6 
7 
8 
9 

p 

L 
K 
M 
N 

• 
I 
0 

APPEARS 
AROVE 

,I, .. 
➔ 

$ 
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t 
( 

' --
I 

y 

~ 
t 

' • 
< 
> 
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PRl~!TER SETL 
C~ARAtTER CHARACTER 

11.-6 .. 8 i\lLIMBER SI G~: 
0•6-8 THERE EXISTlS 
0 .. 5 .. a ELMT OF 

11 .. 3 .. 8 
12-6-8 A Flrl 

Q .. 7 .. 8 

4-8 
[_1,.4 .. i-J 

12 .. 4 .. 3 
2 .. 9 

1 1 ... 0 rGR ALL 
5 .. a OPEN CURLY BRACKET 
'1-8 OPEN S0UARE BRACKET 

0 .. 2 .. a CLOSE SQUARE BRACKFT 
11 .. 5•8 SUCH iHAT 
12 .. 0 
11-7 .. a 
12-s .. a CLOSE C L'.RL Y 
NO~,E CF!UBOUT) 

t.PP(J\F:S PR lf''.T Ff- SFTL 
A,QQ\/[ r:HARACTr'? CFARACTEF-' 

1 ,I. 11-t,-8 t-JL HBER SI G:'\ 
2 - fJ .. tJ .. B THE.RE EXISTS 
3 ... 0-5-8 ELHT or 
4 ( 1 1 - 1 - A 

"' .. l?•r-~ :.f \ [' 
0 A l) .. 7-8 
7 i 4 .. 3 
6 ( o-4-a 
9 , 1?-4-3 - ? .. 8 . . 
p ... 11-n For: ALL 
L < 5•€1 OPFH CL'F~ LY BRACKET 
V 7-P crn: sc~uARE BRACKET ,, 
M 0 .. 2 .. e cLnsE SQUARE BRACKFT 
N t 11-5-8 SLCH THAT 
I < 12-c 

• ), 11•7•8 
I ;,, 1-2 •5-6 CLOSE CURLY 

( 



LEFT ARROW MARK 0 NONE C RU80LT) 
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