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L PJE A RESSF 

A FUN 011.M Ei\l TAL cm,1 STFUCT I 1J THE LPN GUP E SY .ST M I s THE LI :'>J E 
AD RES • A LI NE PDDRL.S L O CJ:n- c:: A Pt'lf.TI CUL AR LINE OF TEXT, EY 
BLOCK :-J urvrn-R ltH TH I N THE PRO GRA'-1 AND LI;\) E lJv] 8 R \•JI T I N T-{ F PL O CK • 
A F AI RLY RI CH -YNTAX I S PROVI DED FO R LI NE AD FESS EXPRESSIOl\JS. 
USER- SET TPiBL E :vJO ·ES ARE PROVI ED hH ICH DETFR:vJINE THE TOPOL GY 
0 F THE PROGR/l,'·l AS ~E- BY CONTEXT- Eti RCH C:.LJBEX PRF-SSI ON s. "LI NE 
PO I NH:RC:: " ARE p;:;;ovr D D TO HOL D THE AD R ~s ~ OF I MFOR T A\IT LI N 
I N THE PR GRP.,M 0 

Li t lEADDRESS = PB. ( RELL I ..... T J 

P.RS = PO I NTER ! ' / ' F \JC TIO 1 ' / ' 

FLN CTI ON = I DEN TI FIE 

I DEN TIFI R = L ETT R ! I Ei\l TIFI E < L FTTF P DI GI T ) 

RELLI <::.T = EL [ RELL I T J 

J;; EL = [ ' + ' ! ' - ' J TAR G FT 

Tt'I.RG ET = L" 1 EG R '' ' ' TRIN 

L APEL = STRI NG 

STFdNG = CHA P [ SlRI NG J 

I NTEGER = DI GI T [ I N T GER J 

PO I NTER = ' A ' ! ' 8 ' ! ' C ' ! ' D ' 

',,' 

' . ' 

~ (j7"' Iii v..,, ):,l>..,- h~ .::, ? 

L-v ~"--t ,-5 # o 1- [ A.sl 

' : ' L P. PEL ' • ' 

' * ' 



LI NE ADDRES<:ES C CONT. ) 

SEMAN TI CS: 

AS SHOl,,N I f\l THE SY TflX /180 E, A LI NE P.DDRESS CON.ISTS OF .A\J 
ABSOL UTE P,DDRES", FOLLO WE BY A\! OP TIONAL SEQUENCE O F RELATIVE 
ADDRESSES. EVAL UATi nN COi'L I ST S OF S1PP.1I ,\iG A1 TH ABSOLUTE 
ADDRESS, A\JD MAf-< I i\JG lliE SEGJU ENCE O F FEL ATI \JE MO V S SPECIFI ED 
BY THE REL A TI VE A DRESSES. 

A/\J AB SO L UTE f-l.OD RESS I$ EI TH R A BL OCK 1\J AME C FUN CTI ON PM E OR 
"GLO BPL ") MEAJING THE FI R T LI 1 E OF THAT 8LOCK , OR fl PO I NTER 
NAME, MEA\J I 01G THE LI NE POINTED TO BY THA T POINTE R• C SE BELOl.• 1 

P,80 UT PO I N T ER s . ) 

P.. REL ATI VE ADDRESS ~.PECI FIE S P DI RE CTION TO s ARCH <"+"= FO R1.,.' ARD, 
" - "= BACKWARD; o-FAULT = "+" ), PND A TARGET FOR 1•FH ICH TO SEARCH . 
TrfE TP.R GE T o/iAY RE AN I 1lT-GER DISPL.l\CE:vlENT , R P, CONTEXT ~EAF< CH 
FO EITHER J'.1.1\J fa.R PITRARY STPi i'JG, OR P,. L A EL • <NOTE : CONTEXT 
SEA RCHES DO ~OT START i:r11 i1 'IHE LI NE " GI VE! " TO THEM , 
BUT AL!;/AYS ATTEMPT TO MOVE AT L EPST O\iF.: L I \\JE . ) 



PROG , t ~ T')POL OGY >10 ES 

1,0 I NDEPEJ\JDE1\JT USE!-<. - S FTTABLE MO DEc ARE P RO VID ED FO P CO\JTRO LLI.lG 
CONT EX T SEAR CH E ~• 

A) BLOCK I PF..OGhAJ-1 :tiODE : 
I N BLOCK ~10 DE, THE F F,OGkPM I . SEEN A A CO L F.:C1IO, OF 
BLO CKS . ·1 HF.: r- P.NGE O F A SEP F- CH I ~- T-!E BLOCK IN l•iH IC-f IT 
c::1 A rs. 
I J PROG R.PM MO E, Hr. ri'OG RA'~ I~- ~E E, •l 1 :" P ~INGL E' BODY OF 
TEXT - TH E RA'\JGE OF A ,sc:·ncH I ~ THE ElTI RE PROG 1' AM. 

8 ) LI N EAk/ CI f- CUL!-' MO ['E,:: : 
I N LIN EAR MODE, THE C::EAf, CH f•U:li·~ Gi;: 1 S ~EEN AS P.. LINE .R C::.F,- UEN CF: F 
L I N E • P S ;- PP CH C PN \JO 1 CON TI N U E PA .S T TH E EN '1 F TH F F' A G f . 
I ,\l CI FcCUL .P R MODE, 1H E SEPRCH A'J GE I S SEE.'! A.S CI R ULA • P. 

S .ARCH CAi\J l.l1RAP A'OLND, RLJ T CA\J NOT CONTINUE PP.C::T TH E LI NE' AT 
INH ICH I T JP.S S1 . .6.PT D• 

EP,CH :"JODE CAN -- SE T, A\J D RE.JAI N I N EFFECT lJ\I TIL FXFLI CI TLY 
CHPN~ED• THE FA UL T MODES p. p r. P, 'OG PM AD CI RCULA . 

THE TO POLOGY MODES, PL US THF. APILI lY TO SE/IR CH BPCKL·.1 /'.l.RD AS 1,JEL L 
A' FO Rl;JARD, SHOULD AID I t! £pc::::y ?IND CONF'I DEN l U E OF THE OJNTEXT 

EAHCH FACI LI TI s . 



L I \JE PO I N TEFS 

LI NE PO i t\l TE RS AF.E 1\l.~.MEC VA PI ABL ES 11 1 THE LA\J GUP,GE SY STE.''1 \t,'H I CH 
CA\J BE USED TO R EM EMBER EVAL UATED LI NE A.DD REC:S s. POP.JTf.RS 
" STICK " TO 1HEI F:: L INE S, IN THE SENSE THAT THE Y REM AI N VP.LI O 
. H F'.O UGH I N S - R TI ON f.\.i\l D D EL E 1I ON -, 0 F T E,X T EL E i,,JH ER F.: I .\J 1:..-{ E 
PRO RAM . fl. OINTE R I S SET TO ,\JliLL ORI GI NAL L Y , /JI-JD i,,,lf--/ ·vER THE 
LI N E TO 'l•JH I CH I S \UJ. S RE F ER RI N G I S DEL . TE o . 

TH RE P.R E CU RR EN TL Y SI X PO I NTER<:: I N THE L PNGU.D.GE SYC:TF.M , i\JA''1E 
''A'', ' ' B'', ' 'C ' ' , ' ' D'', '' • ' ' , A'~ ''* ' ' • 

1... • 



CUR - EN T- LI N • PO I N 1 E F-. < " . " ) 

THE " CURRE\JT LI NE " PO I NTER, ENO TED " • ", I S J UST LI KE A'VJ Y O TH ER 
LI NE PO I \11ER, EXCEP T THAT I T I S AUTOMA TIC ALL Y C:E T .A A c::1 DE 
EF F ECT OF Vfl.RI OUS C0 11MA.\lDS. THEc:: COMMA\l D AT T-\"'JFT TO SFT 
'' . '' TO TH E LI N E VIH I CH TH E U E , I S MO ~ T LI K LY TO R F P ~:--J CE N EX T. 
TH E DE TA I L S O F HO vi TH I S L I N E I c:: c:: L E CT D ARE GI \/ Et\J I N 1H E 
DE .S C I P 1I O:J O F TH E I N DI VI UAL COMM A\J 5 • 



ACTIVE- LINE PO I 1 • ER C "* ") 

1HE " .6.CTI VE Lll'JE " POI NTr;: ., DENOTE "*", I LU< E A\JY OT'-!ER 
L HJ E PO I NTER, EXCEPT FOR TH REE SPECIAL CH t ,RPCTE RI ST! CS. 

A) I T I S SET BY T E L AN GU P • E c::y ST M , AT PPP RO PP I P TE TI M - c:: , 

TO PO I. 1T TO TH E AC TI VE ST AT t I EN T - L I N E • Cl • E • , TH O \J 
OJ1\J TAI N I N G THE CU P E.\J T P- COLN TE R. ) 

8 ) I l I S EXAl1I IE BY THE L ANGUP,GE Y STEM WHEN EXECU TION IS TO 

B RESLMED • CONTROL PA SF ~ TO TH STA1 EMEN T-L I NE TO 
t•/H I CH I T FO I 1\J T c:: . 

C) I TS 8 EH P VI OU P l.JH EN EX PM I N 
PE CUL I AR• 

TO BE MO RE SPE CI FI C: 

A) P.UTOM ATI CPLLY SETTii'JG * 

0 R SET BY TI-! ,... U ~E R I S SL I GH TI.. Y 

1 ) HENEVE P EXECUTION OF THE P ROGRP..M r s - USPENDED, 
* I S S ET TO AG R EE 11\1 I TH TH E P- CO LN TE R O F TH E TO P 
, , TACK FRAME• 

2 ) hH 8.\l E VE ON E O R M O RE F P Al'1 E ARE M PN UAL LY FO PP E 
OFF TYE S TP'.0< , * I S SET TO AGREE 1.,JI TH THE P- COLNTE R 
I N TH E N H J TO P F R A'-1 0 F TH E ST A CK • 

8 ) , ESLM I NG EXECUTION AT * 

1) 1:HEN EXECUTION I S RESLM E , * MUST I N DI CP.TE A ALI C 
R E SLM P TI ON PO I. 1 T I N 1 H E PRO GR PM • TH P T I ~, I T M US T 
EI TH R AG REF lvI TH TH P- COLNTE R O F THE TOP ~ TACK F RP'1E 
OR PO I NT TO THE BEGI NN I NG OF SOME STATE'vJENT LINF I N 
THE TOP FU\I CTI ON I N THE STA CK • 

2 ) I F * I S MO VE D F ROM TH E iVi I D DL E O F A c- T PT E;vJ EN T, Tri E TO P 
OF TH E STACK WILL 8 CLEAi ED UP APPROP I PTELY • 
I T I S THE USEf/' S RE.:' PON I PILI TY 10 VERIFY THPT 1H 
P RO PO c: E RERO UT! N G F TYE FLO \,,, 0 F CONTROL I ~ 0 TH ER ',•!I s-
F EP SO:-J ABLE• 

C) XAMI : 1ING AND SETTING* 

1) I F* I., EX A;~ I NED USi i\JG THE "=" COMM,C,.,'iO ( SEE PEL 1:/ PFOUT =) 
lr.i'-JEJ\J IT I S P0111T I NG I NTO SOME PARTIALL Y COMPLETE 
s~·,ci.1E~HJ\JT- LINE, t,;. 1 EXTR.4 PI ECE OF I NFOFt"lPTI O\J 
I ..., TYPED OUT: i'JflM ELY , THE PE PCEl'lTAGE OF Tl-!E OJ F FO R T-{PT 
ST P T E:'11 E. T L I \J E l,i;-{ I CH H P S B E.'-J ,;:x - CU T E C. 

EXAM FL E: 
'vJ I GH T PF I N T 



2 ) IF * IS USED IN A LI 11 E PDDRES • _XPPEc; I ON , THIS Ei(1RA 
PE F CENTAGE- COMPLETED I ~FOf;MA TION I DI SCAR i;-o . THU , 
I N PA F-i TI CULA.R, TH COM 1A\iD *=* I JOT NFCFSSJ'.',PILY P 
NO - OP . IT CA US ES EX!i:CUTIOi'J OF A AILLY COMPLETED 
ST.ATF.MENT- LI IE TO BF. RESTA RTE . 



LI NE GPOUP-

P.. LI ~~E GFOUP I S A SEf1UFJ\JCE OF CONT I GUOLJ LI NES. TH F USUJ'.IL l-J/W 

OF DENOTI 1\JG A LI NE GROUP I S ~-! I TH A PAI R O F LI NF. PDD ESSES. IF 
THE GKOUP COt l TAI NS o;-.J L Y A sn~GL E LI NE, THE SECOND LI NE ADDRESS 
l"iAY BE OMI TT E • LI , l E ROUPS A E THE ~<EY C01\JS TRUC1 I N ~'II) C:. T OF 
THE EDI TI 1G COt'l>1P,N .S OF THE L /'.INGAUG SY STEM . 

SYN 1 f:l:X. : 

L I N r:: RO UP = L I>J EA DR - S [ ", " LI N EA DRESS J 

- - - -



CERT fl.I N COMM AN OS t•fi I CH .Ci.RE EXPEC T ED TO t\ CEI VE EA \IY USE A E 

GI \/EN A TE SE " OPE ATO R- OPERPN <:: " STY L E OF YN TAX . THE 
. EST O F TH E COM :-✓i P•N D PRE E.X P RESSE D I N A MO R "- COd \/ TI ON PL 

" KEYL•./OR - PP.RPJ'~ETER L I S1 " STY L E• I T I H PF: THP.1 TH I S YY RI f-\PP • P C~ 
',,'I LL AVOID FfGLJE\JT TYP I NG OF v · RO~F COMMA\JD~, l1,1ITHOUT {i\)1RJDU CI NG 

- , ~E 1 ·1BER OF LNREADABLY TE RSE' !?UT L I T TL E USE OPER,C,TOR SY"'lPl) L S. 

EPCH OPE RATOf,.; IS DESCRI P D PELOlti, AL ONG l.:Jl TH Fl\A·1PL ES O F 
I TS USE • I N GE,\! RP.L , THE OPERA\J S .PF:E PO ! i\JTER NPME , LI NE Jl.DDPES.SF.c: , 
0 R L Ii'J E G RO LL • I N CERT AI: 1 CA S E , A,~ ::) PER A\J D MY RE YI I TT f o. TI-! F 
EXAC I NTERPRETATiO\J OF TH I S DE, NDS ON TH OPE 'ATOR, BUi I T 
AU·IAY MEPNS, l [\JTUI TI \/ELY , " THE NEXT LI >JE C S) TYPF ON THE 
USE(\ ' TERM I ~,6.L . " 

I i\! THE F E1.1! CASS I t 1 l.vH I CH COMMA\J c: M/W CO;\J 1 AI N MliLTI FL F OPfRPTOR , 
EVPL UA TI ON rs DONE' L EF1 - TO - RI GH T PND THE ON L Y PRIORI TY R !L F 
I S THAT LJ,JARY OPERATORS P,RE \/AL LJ(.'.I_TED BEFORE Pi i\1/'.I Y OPERA TORS. 



TH E "= " 0 P E R P 10 < < L A PY ) 

11-fE RIG.1-!T OPE,f.. D OF THIS OPERP TOR I S PL',•!AYS A LI NE ADDRESS. THt. 
L EF1 OPER.A..JD I S EITH RA FOI1JTE , NPYJE, OR MAY PE OMITTED• I'J THE 
FO RMEr< CAc;E, THE \JPLUE OF 1HE LI NE A DRE<::S I S pc:. I Gf'JE TO TrlE 
POINTE ,. I N THE L/I.T1ER, I T IS TYPED OU T O\J T .E TE , I NPL . 
NO 'v AL LIE I S PRO D UC ED BY T>-1 I O PER A TO F • 

EX PJ~ PL ES 

A= • 

B= P.+ •r;n Z " 

=* 

• = 

M£ flj\JING 

R •'"1 F.M PER TO CU RRDJ T L Dl t HI Tr! POINTER P. 

P. \JAN C PO I N r-- R P TO •\J F T L I N E l-JI TH "X Y 2 " 

TY ? E O UT TY E A DRE S 5 f) F TH E CU F' R FN TL Y 

ACTIVE 51PTEMEN T Li f\l E• 

.lOT MEA\JINGFUL < :\JO RIGHT OPFRP,1 ) 



THE ....... O P _R ATO F: < PDlP. RY ) 

BOTH RI GH 1 PND L EF . OPERA\JD , OF TH I S OP~ RPTO R MAY 8 - L IN LJP<::: , 

OR ONE < BUT NOT BOTH ) i·1AY 8E OM I T T FO. THE EFFECT I S TO REPLPC 
Trl E L EFT OPE RAND 1-.:J TH THE CONTENT OF THE RI GHT OP RA'\lD. T'E 
\J.-AL UE P r,;O D UC F.D I S THE SP>'l E P <::: TH F RI GH'f OPE RA\J D. 

C0\1MAND 

A<- 8 , 8+ 1 

M EPN I NG 

REPLACE L Ll E AT A l:JI TH H.10 LI N S t:IT P 

TY PE O U 1 Tr! E AC TI E L IN E 

TYPE IN L I\J ,s TO RFPLPCE CURP-\lT LI NE 

P EPLACE L I NE .IH f:i '.'I TH L I N, AT p. TH \l 

REPL AC LI NE PT R ~HTH L I NE AT c. 

N01 MA INGF LJL < POTH 8PE RA\JDS t1I SSI NG ) 



TH E " @ " 0 PER A TO k < LN A ft{) 

THISOF-ERP..TO IS /lJ-18IDEXT~OUS; I T cm B EITHER PREFI X OP POSTF I 
I TS OPERA 1 D I S A LINE ADORE . S, v,'H I CH MAY RE OM I TTED. IF Tl-f 
OPERP..TOR I PREFIX , IT PRODLJCE- PS VP.LUE THE E1PTY LINF.: GFOUP 
PRECEDI NG IT ARGUMENT• I F THE OPERATOR I S POSTFIX , I T PRODUCF.S 
T' E EMPTY LIN E GROUP FOL L Ol,\ii i\JG I 1S ARGLMENT. IF THE OPE RAf\J I ~ 
Q\1I TED, IT PRODUCE fl " NOl'l - SPEC! FI C" M P1Y LI NE RO UP. C " THE 
NEX T EMPTY LINE TYPED 0 . THE TERM I NAL ") THE "'lAii'.J LJ.SE OF TH I S 
OPERATOR I S TO GREPTL Y EXTEND THE UTI LITY OF THE ",-" OPERA1DR• 

EXPNPL ES 

COMMAND M EA:\lI NG 

CEL ETE 17-!E CUR R NT Lil'J E 

TY PE 11'..J LI N ES TO PE APPE:\J DED AFTFR 
LH.JE 1 OF FUNCTION F• 

110\;E TI-!E nm LI NES AT .b.. T JUST 
BE FO TH E CU REN T L I N E. 

N O T M E f-1.!\J I N G F LJL C @ \,JI TH f\J O O P E A~ Ci 
0 E NOT RE FER TO A SPECIFI C EMPTY 

L I \! E G RO Up. ) 



DIGRESSION : SETTi t l G OF • BY Tn .. .. .. OPERATOR 

THE "<-" OPER.P.TO SE S THE CURREN T L I NE PO I NTER PS .4 SI Df. EFFECT• 
TH E L IN E D it.H I CH ' ' . ' ' HO UL PO I N T I S DE TE RIVJ I N E BY TH E FO LL O 1.•,' I \l G 
CONF USI NG PRO CED URE, WHO E ON LY /1,PPARFN T VI RTUE I S THAT IT SEc..i\'1~ 
TO DO \,;HA T I S MO ST USF FUL MO ~T OF TH TI ME• 

• 

• 

l • IF THE LEFT OPERAND OF ",-" 1:JAS OMI TTED, LEP..VE 
"• " LN CH f.lN G E D • 

2 • OTHER~H SE, I F TH E RI GHT OPE RA\J D OF ....... \~ AS NOT AVJ 
EMPTY L I NE GROUP, PO I NT "•" TO THE L AS T LINE OF THE 
0 F IT hH I CH REPL ACED THE L EFT O PERAVJ o. 

3 . OTHER\'.!I SE, IF THE LEFT OPE /.IND DI D NOT I NCL UD E THE FI .. T 
L IN E OF THE BLO CK , PO i i\lT "• " TO 17-! E LI N. PRECEDDJG THE 
LEFT OPERAN • 

LJ . 0 TH ER 1•:I SE, I F TH E L E F T O PER {.IJ\J I N O T I N CL U RO TH TH E FI RS T 
PN L ?. T L I N E S O F TH BL O CK , PO If'.J T "• " TO TH F' LI t\J E FOL L O t.,)I \l G 
'\..!E LEFT OPE RAND . 

5. OTr-!E!-ii.•iI .. E, L EAVF:: " • " LN CHANGED • 

• 



TH E "t" OPEFATOR C LNARY) 

TH I c:: PO .ST FI X OPE A TO . T AK ES AS I T O P E F A\l D A L I N E G PO Up. 

THE E FF ECT I ~ 'ID LI 1\l - E IT EflCH LI ,\JE IN 1HE GROUP, OR LN TIL 
P. C/:1.RkI J'.\,GE- RET URN- ESCJ'.lPE C CTRL - U) I S FECF.I \IE , IN ·,,IH I CH CP,. E 
TY E h 'tYl AI N DE ' 0, T: E G FO UP L . RE TAIN ET LN CK ,61..J G F ·• 

EX P.'-1 PL r.: • 1' 1 EA\J S LI NE- EDI T TH~ r:11rps\JT LI E 



TH E "!" 0 PER.AT'.) 1' < lJ.,J P.RY ) 

THI S I S ANOTHf:.~!= t,VJ I DF..XTROUS OPER ATO R, It.IHI CH 1 PKE. P., OPERA'~f• 

A LI NE ADDF-'ESS 0 IF THE OPERATO, r e: PREFI X , IT SE TS P YNAMIC 
BRE AK PO I NT ON THE LI NE, ·-EO\lI DE THAT THE LI E I EL I GI RL F . CI . E• 
I T I SP. TA TEMENT Li t E, l,'1H ICH DO E ~ ,\JO T AL REA Y HA VE' t- f1YNPM IC 
BFEPXPO LIT SET. ) TH I S I S E:XJ". CTL Y EC:)U I\JJ".L 1 T TO USI N G TH E' l\lOR."l AL 
ED I 1 11\JG CQi',1>lAt DS 10 I N ~EF. T " B, EPI-< ; " AT T'-! E S Tf'.l RT O F 1H LI NE, 
EX CEP T THAT: 

A) I 1 I c., EASI EP 10 TY PE 
8 ) I T AK S MU CH L ES CPU TI :'-1 
C) I ALL Ol•. RE U1P TI O\l OF EXE CUTI ON , E \JEN I F TH _ 

F UN CTI ON COf\J AI N I >JG TH E LI NE ~·.' AS AL REA CY A CTIVE. 

IF "!" I S U, ED A A POSTFI X OF "RA. TOP, I 1 CL E ARS A YN/'.lr-11 C 
Bt(EJ".J.<PO I NT FR01'1 P STA EM EN T LI NE Oi'l 1.-.'l-! I CH ON E \,,,'AS PL REA CY SET • 


