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SETL Nf~SLETTER 171C 
lfPL~ML~TATION OF BASE ASSlGNM[NTS 

ART GRA:--.iO 
/!P~ 22, 1977 

THIS N~WSLiTTER OISCUSSfS T1~E I~PLEMl:~TAllG~ 1~ ~ASE ASSIG~rE~rs. Wl 
BEGIN EY EXAMINING A SIMPLE PRCGRAM: 

BASE 81, t1 2; ; 

iHPf< MSl: /"; A P C r> B 1 ) J? e 1; 
S31: Sl:TlrtBU; 
EBlJ 1➔ 8 l; 

t182 i MAP ( r➔ 8 2) rt B 2; 
SBZ: SET C r> B 2) ; 
E82t ~82; 

EI\D Rf: PR; 

( 1 ) <f'Bl, S B1, EBl> = </-'.82, Se. 2, El32>; 

AT FIRST GLANCf THE ASSIGNMENT IN (1) SE~MS VERY EXPENSIVE, SINCc IT 
INVOLVES·\ SERltS OF CONVE~SJONS FPOM 82 atSJNG TO 61 SASI~G. MGT!CE 
THlT IMMEDIATELY PRIOR Tb Cl) ALL CBJECTS DECLlRED TO BE BAS~O GN 6i 
ARE DEAD~ THUS THE COMPILER COULD !~SERT AN ASSlGNMENT Bl = 82 JUST 
PRIOP TU (1) WITHOUT CHANGING TrlE SEMANTICS OF THE PROGRAM. THf KESLLT 
~JCiULD BE TO ELIVilNATE THE NEED FOR. Cl:NVERSIOt'<S IN (l)o SUCH CGM;ll.Lf< 
GENERATED ASSIG~MENTS ARE CALLED BASE ASSIGNMENTS. 

WE GO ON TO A SOMEWHAl ~ORE COMPLEX CASE wHICrl CO~TtINS THE SAME k~PRS, 
BUT CONTAINS TH~ ASSIGNMENTS 

{ 2 ) 

( 3 ) 

SBl = OM; 
• 
• 
• 

<MBl, EBl> ~ <MB2, EB2>; 

CLEARLY THE SAME CONDITIONS HOLD ON Bl, AND THE BASE ASSLGNMENI 81 = BZ 
Q MAY BE INStRTEO PRIOR TO (3). 

SO FAR BASE ASSIGNM~NTS SElM LlKE STANDARD G~f ¼ORD ASSIGN~ENT~, AND 
Q ARE ONLY U~USUAL IN THAT THEY ARE CE~ERATED AT TYE COMPILE~. IN FACT 

THEY ARE SC~EWrltT MORE COMPLEX. THIS CAN ~E SE£N BY TAKi~G.A CLCSER 
THE VALUE OF S81 AFTER ~XECUfI~G (2) AND (3). 
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EVE~~ ~~TL VALUE HAS A~SOClAT~~ ~llH 11 A FLAG KNJW AS ilS ➔ U~OEFt 
Wt--ll(l-l lt-.f)IC.\TF.S TH.\T THE \/1',LUr: IS V!Cl:fI1~i;li. T--luS THH'E IS 1-.10 $jNGL~ 
REP~ES~~TAlIQN OF □ MfCA; ANY VllLt ~llrl rr~ lS ➔ c~)tF Slf Sff IS TA~EN 
TO ~L O~EGt, THJS ALLC~S T~E t~SIG~Mf~T 1~ (2) TO 3E IMPLE~E~T~D 
MERELY BY SETTING A FLAG IN Trlt VALUt OF ~ul. 

THE T~EATMlNT Of OrEGA 8UTLIN~O h5GV[ ALL □ ~s us 10 ENFORCE I~ lK\/AKltNT 
C!JhDITH;q ON THf SETL SYSTUll 

(4) ALL V/:Rlti..Blc:) MUST HAVE A V,;.LL,E CF fd:: PRflPti< RtPi<. 1'!.T .~Ll 
Tlr~s. THIS CON0TTION HOLDS EVE~ IF THE VA~IABLE IS OEAC OR 
!US BEEM ASSlG~JE[) A VALUE JF rr~t:G,\. (li!'--lt:;.:CLA~c:D VJ1~IASLtS 
ARl CONSIDERED TG BE GiCLA~iD TYPE GE~fkAL, AND MAY THU~ 
HA\iE ANY Vt,LUE) 

A VARIABLE IS SAID TO HAVE A PRuPER RtPR IF lHKtt CGNDifIC~S HOLO: 

1. ITS FORV FIELD MUST BE CORRECT. 

2. ITS BASl ARRAY MUST CONTAIN POINT~RS TO THE CORRECT 8ASES. IN 
PARTICULAR, SINCE S81 IS DECLARlD TG 8~ BASED ON Bl, ITS BASE 
ARRAY MUST CONTAIN A POINTEk TO THE CURR~~f VALUE OF Bl~ 

3. IF THE VALUE CO:·Ht>lNS ANY OT:iER PGHiTERS TO 6:\SES, Tr-lEY MUST 
ALSO OE CO~RECT. A LIST OF PLACES WHERE SLCH PGI~TERS CAN APPEAR 
I S . G I V E N B E L m~ ~ 

IT IS NO~ CBVIOUS THAl AFTER PERFORMING THE ASSIGNMENT 81 = 82, THE 
VALUf OF S31 NO LCNGER HAS THE PRCPER R~PR, THUS AFTER EXECUTING THE 
ASSIGNMENT 31 = B2, WE MUST GO THROUGH TH~ VALUE OF SSl, REPLlCING 
All PO!~TERS TO THE OLD VALUE GF 61 WITH POI~r~~s TO THE NEW VALUE 
OF 81. THIS PR □ eESS IS CALLED ~EBASING. 

SUPPOSE 83 IS DECLARED TO BE A BASE(~ BI>. ThiN THE BASE ASSJGNM~NT 
Bl = B2 IS ONLY LEGAL IF 83 IS OEAO, I.E. IF If IS FOLLOWED BY A aASE 
ASSIGNMENT TO 83. WE REQUIRE THAl 83 BE C □ hSISTENT WITH THE INVA~IA~T 
CONDITIO~ OESCRIBEO ABOVE. THIS !~EANS THAT :33 ~wsT BE RE8ASED AFTEk 
AN ASSIGNMENT T8 Bl. ~OTE THAT THIS IMPLIES A Ci~TAIN ORDERING TO 
BASE ASSIGNMENTS. FOR EXAMPLE lHE M~LTPILE BASE ASSIGNM~NT 

<Bl, 83> = <ez, NULL &ASE> 

WE MUST PERFORM THE ASSIGNMENT Bl = ~2, THEN REEASE 83, AND FINALLY 
USE 83 AS A SAMPLE VALUE TO BUILD A NtW NULL BASE, AS WILL BE SEiN, 
THIS THIRD STEP CAN BE COMBINED WITH THE ~(9ASlhG OPERATION. 

IN SUMMARY, A BAS~ ASSIGNMENT 81 = B2 INVOLVES lwO STEPS. FIRST, 
MAKE TH~ ONE WORD ASSIGNMENT 81 ~ 82. THEN R~~ASt ~LL VAQIABLES V 
WHICH ARE BASED ON Bl AND AR~ NOT I~PEDIATELY ASSIGNED VALUES 
BASED ON B2, NOT~ THAT IN OkCE~ FOF lHE BtSE lSSlGNM~NT TO B~ LEGAL, 
THE V-S MUST ALL BE DEA0 0~ MUST SE K~O~N 10 HAVE THE VALUE OM~GA. 
THUS THE RE3ASl~G RO~TINE CAN ~S~IG~ THE~ ANY J~iGA VALUE OF THE 
PROPER REPR. 
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DETAILS OF REBASl~G 

REBASING CtN SC~ETIMES BE NUS~lNlZfP, BUT JS USLALLY P[~FC~~ED CfF 
llNf, lrl~ ~EBASE: RJUTINE Th~tS TW1 t~GUMLNl~, THE Cl~~ENT VALUi CF 
TH c \' AR I 6.. '1 L F ( 0 R G /:.. '3 f > t- V I- 1 J 9 ~ ~: i: B t, ~ f:- D, /:.. ~: :) 1 T S t~ :. 'ti 2 ;., S ~ .t. ,.;_ :~ ii Y • 1 T 
F:f.TURt,S AN (:l'lEGA Vt.LUE: or- THE PR.UPlK i<EPk. '1Ct<t SPcCHlC,.'\LLY: 

IF V HAS TYPE ~LEMFNT OF B, ITi ~~W V~L~i ~lLL bE A POINT~~ TO 
THE TErPLATE BLCCK CF B WITH ITS IS~CNDEF 511 SlT. 

IF VIS A TUPLE, ITS ~EW VALUE Will ?EA NULL T~PLE WITH ITS 
IS~UNDFF BIT SET. 

I f V I S h SET, ~i ;\ P , GR 8 A S E, IT S t-d.: i,I V t, LUE ..,: I L. L 8 E A i\ UL L S ET 
OF THE PROPER TYPE WITH IS~U~LiF SET~ 

ALL NULL VtlUES CCNTAI~ A SA~PLE ELErENT ~HICH IS USED BY TrlE 
SYSTEM. FQ~ EXA~PLE, A NULL fUPLE(~ I~T~) WILL CONTAIN A ZE~G-TH 
COMPONENT \..HlCH xs i\CCESSlt!U.: CNLY TO TH!: SrSTEh /..NO \<iHOSf. RcPI{ 
I S S E T ( I N T ) • T H I S I t,, P L I f S HI A T R t: i3t, S I N G O F A C O 1'i P O S I T t:: 0 [I J c C T t1 u '.) T 8 E 
A RECURSIVE PROCESSo 

POINTERS TD aASES CAN ONLY APPEAR Ik CERTAIN CONTEXTS. THE TYPE 
OF A SET OR TUPLE DETE~MINtS WHERE IT CAN CO~TAIN POINTERS TO 
8ASES. ~E GIVE A LIST OF THlM H~RE. 

ALL COMPOSITE OBJECTS CONTAIN POINTERS TO BASES IN THEIR BASt 
t,~'RAYSo 

IF A NULL lUPLE HAS COMPUN~NTS WHICH A~E 0ASED, THEN ITS SAMPLE 
COMPONE~T ~ILL HAVE POINTERS TO BASES. 

IF A NULL SET Ht,S ELH',ENTS 'r!HICH ARE BASED, THEN ITS SAM~LE 
ELEMENT HAS POI~TERS 10 BASES. 

IF A N~LL SET HAS TYPE SPARSE SET(~B) THE~ ITS SAMPLE ELEMENT 
MUST HAVE A POI~TER TO a. lF A SET HAS TYPE SPAFSE MAP(~A) ~B 
THEN ITS SAMPLE DOMAI~ ELEM~Nf HA$ A PCINTER TO A AND ITS SAMPL~ 
IMAGE HAS A POl~TER TO B. 

FIN~LLY, IF A SET IS t BASED SET OR MAP THEN lTS HASHT6 FIELD 
POINTS TO THE HASH TABLE OF THE BASE. 
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0 PT H'. 1 Z 1 NG f< AS E l SS J C I"< 1-1 E t,q S 

BASE ASSIGNMENTS C~N ~E OPTIMIZED BY kELAXlNG TH[ CONOlTIGN STATED 
I~ (4). THIS CO~DlTID~ H~S T~O PL~P □ ~L~. 

CERTAI~ NUeBINS SUCH A~ F(X) ON LOCAL MAPS d~CJ~t VfRY tXP~NSiVE 
I~ THEY MUST TEST THEI~ ARG~MEkTS ~CR o~~Sf, ~~T~~r THAN C □ MKllING 
THE SYSTE~ TJ C~lCrllN~ ALL lLLtGlL us~s 0F o~~GA1 ~E ~ER(LY SAY 
THhT SLCH L'SE:S CF OMEGA wILL Altit•YS YIELD C,<.CtRLY RESULTSo 8Y THIS 
wE. Mf:AN THAT THEY iHLL !'-ifVf:R CAUSil: f, i✓..l'..CHH:t A3l!R.T \-iITH At--i OBSCLRt 
CCR[ DU~:P; RATHL:R THEY WILL 'l'HLD Li:GAL ~::IL \itLuES. TrliS Vi:Cli11<t:$ 
TH;'.T F L!JOK LIKE A LDC.t-.L MAP 1:V::N IF IT IS ScT TJ Gt'-EGt~, JN CJTHf;{ 
WGRDS ITS FORM MUST B~ CORRECT, THIS CAN 3~ DON~ WITHOUT 
f.VER RESASlNG F, 

CONVERSION FROM ONE REPR TO ANOTHER ARE AL¼AYS D~IVEN ~y i St~PLE 
V /, L U t O F T H (· 0 c S i :~ E O f: E P R • F C: R E X /\ /". P L E, I F :,. A •~ D t3 H ,:\ V E D I F F bU N T 
r □ DES THEN THE tSSIG~KENT A= B RECUJRES A CONVE~SION9 THIS 
CCNVERSIJN WILL BE DRlV~N BY SOME SAMPLE VALLE OF THE SAME MUOE 
AS t; THE (,;BVIOUS T!IH~G IS TO uSE THE OLD \t,'..LUE OF A AS 1\ SAM PU:. 
THIS REGUIRES ThE OLD VALUE TO HAVE THE P~DPER R~PR EVEN THOUGH 
IT IS DEAO,. 

IT IS OBVIOUS FROM THE AdOVE TWO PARAGRA?fiS THAT THE OhlY VARIAGLES 
'dH C H t-; E !: D T O 3 E R E B .. \ S E D A F E TH O S t. ~J H I C ~i .H-' E US E D T O D R I V E 
CC~VfPSlONS, THLS lHE NUM6ER OF VARIABLES ~HICrl MUST BE REBASEO AS 
PART OF A SASE ASSIGNrENT CAN BE REDUCED ~y A COMBINATION GF LOCAL 
AND GLOBAL ANALYSIS. THIS IS ALREADY OCNE aY THE SE~AN-f1C PASS ON 
I\ LOC/,L ~ASIS. 

F I NA L L Y , S U P P O S f: ~1' E MO D I F Y AR E ': X I M P L E I 1--i ( 2 ) AN D ( 3 ) 8 Y A D O i NG 
A SfC0!'-;0 SFT(r► 81) \.iHICH IS ALSO DEAD hT Ln~E (3) • IT 1S NEV!::R 
NECESSA~Y TO REBASE BCTH S~TS(~Bl), AT WO~ST WE MUST ~EBASE ONE 
AND THE~ ASSIGN IT TO THE OTHER. 
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SCCPE~ L'F B/,Si::S 

BASES HAVE NAM[ SCUPES IN t PURELY SY~TACTIC SENSE, JU~T LIKE MODE NAMES 
/d',D r-11,.ci::os. !,_ S.bSt; OtCLt-.,U: AT TI•( 1.-JP c.;::, 1'-J'JULi: IS GLCPAL TU THE 
MOCULE; A BASE 8ECLAkED IN~ P~oc~DUkE IS LQCAL. 6AS~S ARf P~8LlC OR 
E X T E: R N A L I f T H c V A R I A l' L E S b A S E D t, r--., 1 H 1:: :-'. f\ :< i: • 

BASE ASSIGNM~NT AND CCM?ILE lI~E INITIALIZATION 

ALL BASES AR~ GIVEN l~ITlAL NULL viLUlS SY T~E COMPILER. THIS 
CONSTITUTES AN INITIAL BASE ASSIGNfENTo SINCE ALL VAR1A3LES ARE 
DEAD AT THIS POINT, THEY ~~ST ALL GE RE2AS~D. SINCE THE COMPILER 
U S E S T Ii E R UN T I X f. l N V I R ON M Ud , T H I S 1 S D O N t; S Ul P L Y i3 Y CA L LJ, N G TH t 
LIDRARY~S REBAS~ ROUTJNEt 

BASE ASSIG~MENTS AND PARiMETER PASSAG~ 

LET US EXAMINE THE FOLLOWING CODE FRAGMENT I~ WHICH BASED OBJECTS 
ARE PASS~O AS PARtMETERSt 

DEFil'JE Pl; 
8ASE 81; 

REPR SBl: SET(~Sl); 
EfHI rHH;; 

F-2(S81, EBl); 
END Pl; 

DEFI~E P2(SB2, EB2J; 
BASE 82; 

REPR S821 SET<~BZ); 
EB2t r¼ 82;; 

END P2; 

HERE S61 ANO EBl ARE THE ~ACTUAL ARGUMENTS~, AND S82 AhO ~82 A~E THE 
tFORHAL PARAMETERS~. THE BINDING OF ARGUMENfS TO PARAMETERS IS 
ECUIVLENT TO THE ASSIGNMEhT 
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~E ~OULD LIKE TO DETEPMI~E ~HEN THE CLNVE~ ICNS lMPLIED BY TfilS ASSlG~~ENl 
CA!~ ~E l<l;PL:.CfO !}y A f,A)F: t::iSIG>;;'·,dl P.2 = 1. 5LCH t. ')ASE ,'\SSlG~Ji',ci\l rs 
PGSSIRL~ ~HEi T~~RE ARE NO DECL~kfLJ VA~l~8L~S LIVl ON 62 PKl~R TO IH~ 
BINDING OF ARGUMENTS. A SGFFICI~\I, ALTHOUG~ NOl NiC~S~A~Y CO~OlTlGN 
F C f:_ HU $ l ~ TH A T T H [ A L L L C C 1\ L V ,\ ~ I f. t: u: S :H S E .J C ~: t~ c 3 E: u EC L t ;., ~ l) 
STACKED. I~ THIS CASE 31 1S ~NC~N AS AN IACTLAL BASEt AND 82 IS 
KhO'.·,~l AS A itfO!<fAL BASE.ta t.CTU.l1. 1H~t~ APt P.I.SStu At-.:0 ASSIGNt0 THRUL,GH 
The t~(,kt'.~l,. :-'\R.GU~.:.:NT PASSlGE:. ViECHt.;•.I'.)t-'. 

THE RINDING OF ARGUME~TS TO PARA~ETEQS INVGL~ES A S~ALL AMOUNT DF 
I~TERPRCCECURAL ANALYSIS TO DETE~~I~E WH~Th~~ THE TYPES OF 
ARGUME~TS A~D PA~AMETERS ~ATCH, ANC ~HAT CG~\ERSIONS MUST BE PERFORMED. 
THIS hNALYSIS 1~ DONE BY THE tBIND~R~ PHAiE CF THE COMPILER, W~ICH 
IS ALSO RES~ONSlBLE FO~ MERGING SEPE~ATE MCDlLES, RESOLVI~G 
EXTERHAL VARIA3LES, ETC, I~ THlS SECTION ~l OUTLINE THE TPEATMENT 
OF Af<GUl'IENTS AND PARAf'itTERS. 

THE SEMANTIC PASS ~ILL DCTERMINE ~HICH BAS~S ARE FORMAL BA5ES. 
IT WILL ~ARK THlM BY ASSIGNING THc~ PA~AMEl~R N~KB~RS, ANO 
GENER,\TING ;t.PARM1IN ASSIGNME:--ITSt fU' THEM AT Tr1E ST.A~T OF THf 
ROUTH,E, JUST J\S IT DOES FOR vAR.IAGLES ~JHICH ARE FORMAL PM~Al'1ETERS. 

THE CODE FOR THE CALL 

P{X=) 

WILL BE GENERATED AS 

( 4) 
< 5 r· 
( 6) 

TcMP = X; 
P ( TEr1P .. ); 
X = TEMP; 

X WILL BE TYPED BY THE S~MANTIC PASS USING 50TH REPRS AND LOCAL 
INFORMATION, THE BINDER ¼ILL PROCESS THE CALL 4ND ASSIGN ~TErPt TH£ 
TYPE OF PtS FO~rAL PARAMETER. IF THIS MATCHS THE TYPE OF X, IT ~Ill 
Flt.G THE ASSIGN~,ENTS (Li) AND (6) AS NO-OPSe CTHERwISE THE CODt 
GENERATOR ~ILL ~ECOGNIZE ThfM AS CO~VERSlJ\S, LINE C4J IS ~EFERED TO ftS 
t Cm, VERT IN ,t ASSIGN ME t-; T .• ANO LINE ( t ) IS RE FER E O TO AS A ;t C t) NV E ~ T Ou T t 
ASSIGN~!ENT. 

THE ?I~OER PROCESSES EACH CALL IN THREE STEPS: 

STEP l, SEE ~HICH BASES ARl GOOD CP~DIDATE~ l □ B~ USED AS ACTUAL 
BASES. THIS STEP WCRKS A~ FGLL~WSz ITERATE OVER THE LIST 
OF FO~M?L PARAMETERS ANO T~[ CURRE~PC~Ol~G ACTU~L AQGUMENTS, 
IF THE I-TH PtRA~ElER AND THE I-TH A~GU~ENT HAVE DIFFE~Eijl 
FORMS, A CONVERSION WILL O~Vl □USLY ~E REQUIRED. OTHEP~ISE 
COMPARE THEIR BAS~ ARRAYS. If THE J-lH ~tSt OF THE PARAM~T~R 
IS A FO~M~L BASE, THEN IT fAY SE TH~T THE J-TH BASE OF THE 
A~GUMENT CAN ee USiD AS THE J-TH ACTLAL BASE. 
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STEP 2. SEE IF THERE ~~E A~Y ACTCAL ~AS~S r[SSJ~G. IF ~Q, G~rE~hTL 
TEMPORARAY BASES FOR THEM. 

STEP 3, SUPPLY THE REPRS FOR THE CC~V~RT-Ik lfMPORARIES SUCri AS 
tTfMP~ ?~OVE. THE ~fpi CF THf I-TH cc~VEijT-IS TE~PCRAPY 
IS COMPlTED AS FOLLO~S: STAPl ~[lH T~~ FC~~ A~D 8tSE 
ARRAY OF THE I-TH FOF<MAL Pt..l<AMETER. lt= Tl-lE PAfdt-"tTERS 
J-TH BASE IS A FORMAL BAS~, R~PLACE IT ¼!Tri TH~ COkRESPGNUl~G 
ACTUAL BASE, CNCE TH~ REPR HAS BEFN e0ILT, SEE IF IT MATCHES 
THE ~EPR OF THE I-TH ARGUMENT. IF SC, FLAG THE CORRESPJ~DlNG 
CONVERT-IN AN[ CONVE~T-OUT ASSIG~MENTS AS N □-OPS. 

LINKAGE TO PROCEOURt VARIABLES 

-~ CALLS TO PROCEDURE VARIABLES A~E IMPLEMENTED USI~G A VAR1AT1LN OF . _ _,, 
THE ABOVE SCHEME, SUPPOSE ~E HAVE A PROCEDUkE P hHLCH BEGINS: 

·:\ DEFINE P(S, X); 
'-.,i 

BASE B; ; 

P.EPR S l SET((') n > ; 
x: .r) B; 

• END; 
• 
• 
0 

END P; 

t~ THE SEMANTIC PASS WILL COMPILE AN ADDITIONAL PROCEURE ~1 

DEFINE PlCSl, Xl); 

REPR Sl, Xlt GENERAL;; 

P(Sl, Xl>; 
RETURN; 

E~D Pl; 

IT WILL REPLACE ALL PROCEOLRE ASSIG~MiNTS X = P WITH X = Pl. 
THUS PROCEDURE VAR1A8LE5 WILL ALWAYS HAVE ARGU~ENTS OF TYPE GENERAL, 
AND WILL NEVER REQUIRE ARGUMENT CC~VERSION~. liSTEAD THE BINDER 
WILL INSERT THE APPROPRIAT~ CONVERSlONS WHEN Pl CALLS p. 
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STACKED 9.\SES 

SUPPOSE B IS A BASE WhlCH IS LGCAL TO SGM€ P~GCEDU~~ P. FU~TriE~~o~~ 
SUPPOSE THAT ALL VARIA:3LES BASt:D ON 8 ARE S1A'.:KED LOCAL VAf<IA8L£S. 
T H I S ~ E A ~ S T HA T A L L v A ~ 1 A 3 L t S b A S :: l I t· 1'< t3 t. ,... t: :J t: A G J N t r, 1 R Y TC P • 
AS A R~SULT IT IS POSSIBLE TO EXECUTE TH( dASE ASSIGNMENT 

. B = NULL BASE; 

EVERY TIM~ P IS ENTEPED. THIS BASE ASSIGNM~Nl IS DESIRABLE FOR 
Two REtSONS. 

FIRST, A STACKED VARIABLE CANNOT BE GIVEN t LOCAL REPRESENlATION UNLESS 
ITS BASE I~ ALSC STACKED, SINCE THIS WOULD MEAN THAT DIFFERENT 
GENERATIONS OF TH~ VARIABLE COULD REfER TO TH~ SAME MEMBERSHIP &lT GR 
MAP VALU~ flELD OF THE SAME BASE. 

SECOND, IT IS LIKELY THAT EACH I\VCCATI0N GF p ~ILL ADD so~~ ELEMENTS 
TO THE BASE WHICH ~lll BECCM~ CEAD AT THE ENC OF THE PROCFDUPE. IT IS 
HUCH FASTER TO ~EC0VE~ TrlE SPACE U~ED BY THESE ELEMENTS IF WE ALLO~ 
AN ENTIKE STACKf:.D BASE TO BECOME DlAD, RATHER TriAN DOING ef.\SE 
COMPACTION ON A STtTJC BASE. 

IT IS OF COURSE POSSIBLE TO ~~VE STACKED AhD STATIC VARIABLES ON THE 
SAME BASE. IN THIS C.ASE THE !34SE CANOT Be STAC:<.E:O, AND THE TREAH1ENT 
0 F TH f: STACKED v AR I A 8 LES WILL b E S GM H, HAT IN f. FF IC I ENT. 

THE DECISICN WHETHER TO STACK A GIVEN BASE IS PURELY LOCAL, ANO 
CAN BE MADE BY THE SEMANTIC PASS. 

NOTE THAT BY DEFAULT VARIABLES A~E LOCAL STlCKED. VARIABLES 
DECL~kED GLOBALLY OR ~SEO IN A MAIN rRGGR~M CEFAULT T □ GLOBAL 
STATIC. 
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LOCAL OBJECTS AND BASE ASSIGNMENTS 
--------------~-------------------
THE BASE ASSIGN~ENT ~l = e2 IS o~LY LEGAL JF 

le THE ELE~ENT BLOCKS OF B2 HA~E RVCM FC~ tLL T~~ LOC.AL M~M8EQSHiP 
BITS, LUCAL MAP Ir.AG~S, ETC. CF Vl~IA3LES 3A~LD ON 81. 

z. THE LOCtl OBJECTS 6ASiD ON bl A~~ 62 ~S~ ClSJOl~T PARTS OF EACrl 
ELEMENT BLOCK. 

AN EASY, SUFFICIENT CONDITION FOR THIS IS TrlAT THERE BE ~O LOCAL 
OBJECTS ON 81. kE CURR~NTLY PLACE THIS RESTRICTlJN GN FORMAL BAS~S. 

A REMARK 0~ BAS~S A~D BACKTRACKING 

ASSUME THAT VIS A BACKTRACK VARIABLf BASED ON B. AN OK OP~RATION 
WILL PRESUMABLY NOT SAVE V WHE~ IT IS KNO~N TO BE DEAO. THUS THE 
CONDITIONS UNDER WHICH AN OK OPERATION SAVES V ARE PRECISELY TH~ 
CGNDITIO~S UNDER WHICH BASE AS~IGNM~NTS TQ B A~E PMQH!BlTED. AS 
A RESULT T~ERE SHOULD BE NO NEEO TO SAVE A SPECIFIER FOR 8 DURING 
AN OK OPERATION. 

THE CURRENT BACKTRACKING SCHEME USES SHARE BITS TO PREVENT SAVED 
VALUES FR □ r BEING USED DESTRUCTIVELY. SINCE LOCAL OBJECTS DO NOT 
USE THE SHARE BIT MECHANISM, BACKTRACK VARIABLES CA~NOT BE G!VcN 
LOCAL R~P~F.SENTbTIONS. 


