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The current estimate for the main storage reauirement for 

the LITTLE-written SETL run time library is about 132,000 
octal (46,080 decimal). This is equal to the size required 
to execute a short SETL p_rogram, as the code (BAIM-machine 
instructions) resides in the storage heap, and an allowance 
has been included for the heap (10000 decimal for stack plus 

heap). The figure is contingent upon the LITTLE compiler's 

being modified to reuse compiler-generated temporaries. If 

this is not done, approximately 30,000 (octal) should be added. 

The storage is used roughly as follows: 

71,200 
13,220 

25,100 

131,520 

LITTLE code for SRTL 
System routines and I/O buffers 

Data (mostly heap space) 

Total 

A more detailed estimate is given on the following pages. 
A suffix of "e" denotes an estimated value. For the others, 
the figure was obtained from a load map, and rounded to the 

nearest multiple of eight. 

Note that better LITTLE code generation might reduce the 
LITTLE code by 1/3, or approximately 23K. It appears therefore 
that a minimal system close to lOOK might be within reach. 



NAME 

START 
BALMINT 
PACKER 
EOJSTAT 
RSVSTK 
GETSTG 
GETtSTG 
NOSPACE 
GARBCOL 
GARBMRK 
MARKBLI< 
AUXSTKO 
GARBAPT 
ADJPTR 
ADJ1PTR 
GARBCMP 
GENINT 
GENSINT 
GENREAL 
GENBOOL 
GENCHAR 
GENLABL 
GENSUBR 
GENFUN 
GENPAIR 
GENTUP 
GENSET 
INTCHAR 
RELCHAR 
BSTCHAR 
CMARC~V 
CMARINT 
CI-URREL 
CMARBST 
CMARCST 
CHARBLK 
CMARLIB 
CMARSUB 
CMARF'UN 
CMARUN0 
CHARTUP 
CHARSET 
LEPTPAD 
TOl<READ 
CMRNEXT 
PUTCHAR 
F'ULLTOK 
ENDF'ILE 
PRINTER 
PRiNTC 
CMAROUT 
POST 
OUTSTR 
iRRIMP 

IRTL R01'1T I NII 

DESCRIPTION 
W9•W••~~-•-·-P•9~-~~~-•-"•~--•-•••~--•••••••9 
ENTRY POINT, INITIALIZER 
BALM INTERPRETER MAIN ROUTINE I • I I I •••••• I 

PACKS BALM MACHINE INSTRUCTiONS 
PRINTS END or JOB STATISTIC. 
RESERVE SPiCE AT TOP Of STAr.K 
STORAGE ALi'OCATION ROUTINE 
STORAGE ALrocATION ROUTINE 
TERM I NA TES JOB ,cue TO LACK nF' SF ACE 
GARBAGE coi 'LECTOR' MA IN ROUT I Ni; 
GARBAGE coi'LECTOR, MARK ING pHASE 
GARBAGE coi 'LECTCR' MARKS ONs: BLC CK 
GARB A GE COi 'LECTOR, A UX I LI ARv ST A CK OVERF'L OW 
GARBAGE coi'l.ECTOR' POINTER ,OJUST I NG PMASE 
GARBAGE coi'I..ECTOR' ADJUST PrRS I I,.. s TA CK WD. 
GARB AG!: coi'l.ECTOR, ADJUST 0~1E PC INTER 
GARB AGE coi'L.ECTO R' COMPACT I nN Pt- AS E 
GENERATE INTEGER 
GENERATE SMORT INTEGIR 
GENERATE R~AL CFLOAT!NG POINT) 
GENERATE BnOLEAN STRING 
GENERATE CMARACTSR.STRING 
GENERATE ~iBEL OBJECT 
GENERAtE SGBROUTINE OBJECT 
GENERAtE r~NcTiCN OBJECT 
GENERATE SiECIAL PAIR 
GENERATE Tt'1PLE 
GENERATE S~T 
SETL CMARAr.TER STRING TO lNrEGE~ CONV~RSION 
SETL CMARAr.TER STRING TO REiL OCNVERSION • I •• I I I 

SETL CMARAr.TER STRING TO BOnLEA~ STRING CONV~RSION 
SETL OBJECT TO CMARACTER ST~ING CONVERSION 
SETL INTEGER TO CHARACTER SrRING CONVERSION 
SETL REAL TO CM~RACTEA STRING CONVERSION 
SETL BOOLEAN STRtNG ,o CHARtCTe~ STRJNG CONV~RS!ON 
SETL CMARAr.TER STRING TO C~,RAOTER ST~ING CONVERSION 
SETL BLANK ATOM TO CMARACTE~ STRI~G CONVERSIO~ 
SETL LABEL TO C~ARACTER STRiNG CONVERSION 
SETL SUBRO~TINE TO CMARACTEi STRI~G CONVERSl~N 
SETL F'UNCTiON TO CHA~ACTER ~TRI~G CONVERSIO~ 
SETL UNOErJNEO ATOM TO CHARiCT9~ STRiNG CONV~RSlON 
SETL TUPLE TO CtORACTER STRiNG 'CONVERSION 
SETL SET Tn CHARACTER STR!Nn CO~VERStON 
MAKES A seiL STRtNG, LEFT Pi0D9t WITM BLANKS 
LEXICAL SCiNNER rOR TME INP~T tREAD> ROUt[NE 
GETS NEXT r.HARACTER roR TOKiEAD •••• , •• , •• , 
ADDS LAST r.HARACTER READ TO A STRING roR TO~READ 
HOUSEKSEPI~G RO~TINE roR TOKREAt 
TESTS ,oR ~ND o, FILEJ RETUiNS SETL TRUE OR rALSE I I 

INITIALIZER 110 ROUTINES 
PRINTS AN iTEM WITH AN ABBR~VIATICN LABEL 
CONVERTS ORJECTS TO CMARACT~R STRINGS AND PRINTS THEM 
WR(TES OUT AN ARBITRARILY LnNG CHARACTER ST~JNG 
WRITES OUT A CHARACTER STRING 0~ ONE LINE 
iARO~ MilSiGI WAITIR 

( 2 ) 

OCTAL 
SUB

SIZE TOTALS 

' 720 
h160 

530 
i 360 

40 
50 
40 
10 
30 

260 
110 

10 
140 

40 
40 

130 
120 

40 
30 

120 
210 

10 
10 
10 
40 
60 

220 
160 
400e 
410 
240 
130 
700e 
760 
540 
110 

30e 
30e 
30e 
30 
20 
20 

300 
450 
140 
130 

70 
lOe 
50 

350 · 
1110 

430 
140 

lOe 

6210 

1200 

1130 

1170 

3620 

1040 

2320 



ERRTYPE 
ERRVAL 
ERR"1SG 
ERRIMPL 
ERRMIX 
DISPLAY 
HASM 
ATOM 
NELT 
EQUAL 
EQBASIC 
ELMT 
ELMTBST 
ELMTCST 
ELMTTUP 
ELMTSET 
ELSSMP 
ELSTUP 
AUGMENT 
AUCUOK 
AUOSIMP 
AUGTUP 
TUPSPLT 
SETWTM1 
SET1SMP 
EXP.AND 
DIMINIS 
DIMINOK 
DIMSIMP 
DIMTUP 
CONTRCT 
DI MF' 
DIMf:'AOK 
ARB 
ARBBSTR 
ARBCSTR 
ARBTUP 
ARBSET 
ARBSIMP 
NEXT 
NEXTBIT 
NEXTCHR 
NEXTCM·P 
NSXTMEM 
NEXTMAA a, 
Of:'BSTR 
orcsTR 
OF'TUPLE 
OF'SET 
OF'N 
orA 
OF'AN 
OF'B 
OF'BBOOL 
o,ecHAR 
OF'BTU!il 
OF'BSET 
OF'BN 
sor 

ERROR MESSiGE WRITER 
ERROR MESSAGE WRITER 
ERROR MESSiGE WR(TER 
ERROR M9SSiGE WRITER 
ERROR MESS~GE WRITER 
INTERNAL Tn OCTAL OR HEX, CnNV&~SION 
HASH t NG R01'1T I NE 
SETL ATOM, X 
SETL •S (N~MBER or ELEMENTS\ 
SETL X ,EQ. Y, MAIN ROUTINE 
SETL X ,EQ. Y, COMPARES ATOMS 
SETL X • S~ MAIN ROUTINE 
SETL X ~ S, SA BOOLEAN STRrNG 
SETL X ~ S~ SA CHARACTER STRING 
SETL X • S, SA TUPLE 
SETL X • S~ SA SET 
SETL X ~ s~ SA SET~ X NOT i TUPLE or LENGTH~ 3 
SETL X • S~ SA SET~ X A TUjLE 
SETL S • S WITH, X, MAIN RO~TINE 
SETL S •$WITH, X, ARGUMENTS 0~ (NOT CHECKEri> 
SETL S • S WITM, X, X NOT A TUPLE or LENGTH> 3 
SETL S II S WI TH I X, )( A TUP1 'E 
BREAKS UP A TUPLE 
SETL sx~, ~AIN ENTRY 
SETL sx~. v NOT A TUPLE or !'ENG,.H ~ 3 
DOUBLES TH~ SJZE OF' A HASH TABLE 
SETL S • S LESS, X~ MAIN RO~TINE 
SETL S • S LESS, X, ARGUMENTS 0~ (NOT CHECKED> 
SETL S • S LESS, x, X NOT A TUPLE or LENGTH> 3 
SETL S • S LESS, X, X A TUP1 1 E 
HALVES THE SIZE OF A HASH TiBLS 
SETL S • S Les,, x, MAIN R0(1TINE 
SETL S • S,Lesr, x, ARGUMENTS 0~ 
SETL ARB, ~• MAIN ROUTINE 
SETL ARB, ,, SA BOOLEAN STilNG 
SETL ARB, ~, SA CHARACTER ~TRI~G 
SETL ARB, ~• SA TUPLE 
SETL ARB, ~• SA SET 
SETL ARB, ~. SA SET, TUPLE~ or LENGTH~ 3 ~OT REBUILT 
SETL lTERAiION "~ .. S, MAIN ROUTH~F: 
YX ~ S~ Si BOOLEAN STRING 
YX ~ S~ Si CHARACTER STRIN~ 
YX .. s~ s, TUPL! 
-,x ,. S~ s i SET 
AL~OCATES AN -ACDRESS BLOCK~ ro~ ~EXTMEM 
SETL F<X>, RETRJ~VAL~ MAIN ~OUTtNE 
SETL rix,, RETRIEVAL~ r A BnOLEAN STRING 
SETL ,~x,, RETRIEVAL~ r A O~ARACTER STRING 
SETL F'<X>, RETRIEVAL~ r A T~PL~ 
SETL F'<X>, RETRJ!VAL, FA S~T 
SETL F' ( X1, • , , , XN), RETH I EVAI' 
SElL r~x~, RETRIEVAL 
SETL F'~X1,.,.,X~t, RETRIEVA!' 
SETL rtSJ, RETRIEVAL, MAIN ROUTINE 
SETL rrs,, RETRieVAL~ s A BnOL~AN STRING 
SETL rtsl, RETRl!VAL~ s A CMARiCTER STRING 
SETL rtr,, RETRJ&VAL~ TA T~PL& 
SETL rts,, RETRIEVAL, s A S~T 
SETL F'tS1,.,, ,SNJ, RETRIEVAi' 
SETL F'~X>, STORAQi, MAJN RO~TINi 

l0e 
l0e 
l0e 
l0e 
l0e 
l0e 

260 
20 

: 140 I 
1160 

420 
100 
250 
240 
120 

20 
150 
510 

50 
20 

310 
420 
140 

70 
100 
240 

50 
20 

270 
470 
220 

30 
450 

60 
60 
60 
30 

140 
70 
60 

170 
130 

50 
1040 

70 
100 
200 
160 
100 
360 
110 
370 
770 
100 
210 
210 
160 
150 
160 
100 

( 3) 

70 
260 

160 

1600 

1630 

1610 

1270 

500 

500 

1600 

4060 



SOP'BSTR 
SOF'CSTR 
SOF'TUPL 
so,seT 
SOF'N 
SOP'A 
SOF'AN 
SOF'B 
SOF'BN 
DIMF'N 
COPY 
COPY1 
1-11:AO 
TAIL 
PLUS 
ADDI 
ADDREAL 
CONCATB 
CONCATC 
CONCATT 
AUNIO~ 
MINUS 
SUBREAL 
BOOLDF'F' 
SETDIF'F' 
PM tNus 
MULT 
MULTI 
MULTR 
REPBOOL 
REPCHAR 
INTSECT 
DIVIDE 
DIVINT 
DIVREAL 
DIVBOOL 
SYMCIF'F' 
DSLASM 
ABS 
IN ITLOG 
BOOLANO 
BOOLOR 
BOOLEX. 
BOOLIMP 
BOOLNOT 
TYPE 
PAIR 
NEWAT 
MIN 
MA)( 
BOT 
TOP 
SUBSTR 
SUBBOOL 
SUBCHAR 
SUBTUPL 
VPSUBST 
SSUBSTR 
SSBBOOL 
SSBCI-IAR 

\ l I 

S!TL ,ex,, STO"AG!, r A B00l'!AN STRING 360 
SETL F'(X), STORAGE, F' A CHARACTER STRING 420 
SETL F'tX>, STORAQE, F' A TUP1 1E 260 
SETL rcx,, STORAOE,, A SET 130 
SETL F'(X1,.,.,xro, STORAGE 120 
SETL F'~Xt, STORAGE 240 
SETL F'$X1,. •, ,xNi, STORAGE 270 
SETL F'tSJ, STORA~& 320 
SETL F' t Si,:.,,, s~o, STORAGE 450 
CHANGES A rUNCTION SO THAT r~Xi,,,.,XN~ IS ~LILL 1170 4540 
COPIES ANY SETL OBJECT 400 
COPIES ANY SETL OSJECT BUT nNLY ONE LEVEL OE&P 160 560 
SETL HD, X 50 
SETL TL, X 110 160 
SETL X • Y~ MAI~ ROUTINE 120 
SETL X • Y. INTEGeRs 620 
S E T L X • Y ·• R E A L S • , , , , , , • , , • , • • , , , 2 O e 
SETI.. X + Y~ BOOLEAN STRINGS 63 O 
SEfL X • v: CHARACTER STRIN~S 650 
SETL X ♦ Y~ TUPLES 220 
SET L X + (. SETS < UN t ON ) 7 0 2 7 7 O 
SETL X • Y~ MAI~ ROUTINE , , , , • , , , , , , • , , 120 
S E T L X " Y •• R E A L S , , , , • , , • , , , , • , , , , 2 0 e 
SETL X • V', BOOLF!AN STRINGS 130 
s e, L x - v'. s e T s • • • • • • • • • • • • • , • • • 1 o o 
SETL •X (PREFIX MINUS) , , . , , , , 1 • , , , , , , • 70 460 
SETL X•Y~ MAIN ·ROUT1NE 220 
SETL X•Y, iNTEGEAS 610 
SETL X•Y, REALS 20e 
SETL X•Y, v AN INTEGER, YA BO~LEAN STR{N~ 370 
SETL X•Y, v AN INTEGER, YA CHARACTER STRING 400 
SETL x.v, •eTs ctNTERSEcTION> .••••.•••••• 160 2220 
SETL X/Y, MAIN ROUTINE 110 
SETL X/Y, iNTEGERS , , , , , , , , , , , , , , , , , 1270 
SETL X/Y, REALS , , , • • , , , , , , • • , , , , • 20e 
SETL X/Y, ROOLEAN STRINGS <v OR, ~OT, V) 120 
SETL XIV, .ETS (SYMMETRIC oir,~RE~CE~ , , , , , , , , 30 1570 
SETL X//Y, MAIN ROUTINE 100 
SETL ABS, v C ABSOLUTE VALUE\ 70 170 
INITIALIZE~ FOR 900LAND, BOnLOR, AND sooLex 300 
SETL X ANO. Y 160 
SETL XOR, Y 160 
SETL X EXOR, Y (ALSO WRITTEN X//Y) 160 
SETL X IMPi'IES, V , , , , , , , , , • , , , , , , , 160e 
SETL NOT, v 140 1340 
SETL TVPE, X 40 
SETL PAIR, X 30 70 
SETL NIWAT. (N~~ ATOM) • , , , , , , , , , , , , , • 30 30 
SETL X MIN. Y , , , , , , , , , , , , , • , , , , • 50e 
SETL X MAX. Y 1 , , , , , , , , , • • , , , , , , , 50e 
SETL BOT, ~ <rLCOR) , , , . , , , , , , , , , , , , • 50e 
SETl TOP, ~ (CEILING) , , , , , , • , , , , , , , , 50e 240 
SETL StliLi, RETRIEVAL, MAIN ROLTINE 120 
SETL S(IIL\, RETRIEVAL, SA BOOLEAN STRING 420 
SETL S(l1Li, RETRIEVAL, SA CHA~ACTER STRING 620 
SETL S<liL\, RETRIEVAL, SA TUPLE 160 
VERirIES PiRAMET!RS ,oR SUBA00L, ETC. 120 1660 
SETL s,1,~;. STORAGE~ MAIN ~oUTINE , ••••••••• 110 
SETL S( IiL',, STORAGE~ S A BnOLEUN STRJNG • , , , , , , 230 
SETL Stli~i, STORAGE, SA CMAR,CTER STRiNG 220 



11,,u,L liTL 1Cl1~1• 1,o~AGI, SA T~P~I 150 \ J I 

• • • • • I • I • I • 
\fft9SU99 Y!Rt,t!S ,ARAM!TIR! ,cR SSU 8 R, ETC. 120 1050 
DEC SETL oec. V <INTIIGER/CHAR, ~TRI~G DECIMAL CONVERSION) 60 
OCT SBTL OCT, V ClNT&GERICHAR, qTRt~O OCTAL CONVIRS!ON> 60 
BITR SETL BJTR, X, MAIN ROUTINE • • • • • • • • • • • I 

' ! 
60e 

BITRINT SETL BiTR, X, X AN INTEGER ~CONVERTS TO A BOOLEAN STR) 40e 
BITRR SETL BiTA, X, X REAL (BITR. BOT, )( ) • • • • • I • • • 30e 
BtTRBST SETL BiTR, X, X A BOOLEAN STRING (CONVeRTS Tn INTEGER) 40e 350 
LE SETL X L.E, Y, MAIN ROUTINE . • • • I I • • • • I • • • ! 110 
LEINT SETL X L.E, Y, l'N TEGB~S 240 
LEREAL SETL X LE, Y, REALS 20e 
LEBSTR SETL X LE, Y, BOOLEAN STRIN~S ( )( IMPLIES V EVERYWHERE> 320 
LESET SETL X LE, Y, SETS (SUBSET fEST) • • • • • • • • • I • 70e 
GE SETL X GE, Y, MAIN ROUTINE . • • • • • • . • • • • • t 60 
GEINT SETL X GE, Y, INTEGSRS 240 
GER&AL SETL X GE, Y, REALS • • ' ' • • • • • • • I • ' • • 20e 
GEBSTR SETL X GE, Y, BOOLEAN STRINAS , , t • • • • • • • ' ' 320e 
GESliT SETL X GE, Y, SETS (SUPERSET T;ST) I • • • • • I • ' ' 70e 
LT SETL X LT, Y, MAtN ROUTINE . • • • • • • • • • I • ' I 60 
LTiNT SETL X LT, Y, INTEGERS 30 
LTREAL SETL X LT, Y, RIALS ' • ' • • • • • • • • • • • I 20e 
LTRSTR SETL X LT, Y, BOOLEAN STRINnS • • • • • • • • • • t I 320e 
LTSET SETL X LT, Y, SETS (PROPER ~UBSET TEST> • • • t ' • • 70e 
GT SETL X GT, Y, MAIN ROUTINE . • . • • • • • • • • • • ' 60 
GTINT SETL X GT, Y, INTEGERS 30 
GTREAL SETL X GT, Y, REALS • ' ' ' • • • • • • • • I I • ' 20e 
GTBSTR SSTL X GT, Y, BOOLEAN STRINnS • , , , • • • • I I • ' 320e 
GTS&T SETL X GT, Y, SETS (PROPER ~UPERSET TEST> • • ' • I . I 70e 3250 
POW SETL POW f s·, <POWER SET> I . I • • • • • • • • • • • • 70e 
Nf'OW SETL NPOW(N, S) • I • • I . • • • • • • • • • • I • • lOOe 
NEXPOW ITERATOR F'nR FIOW • • • • I . • • • I • • • • • ' • • t 120e 
NE>CNPOW ITERATOR rnR NPCW ' • • ' . ' • • I • • • • • ' • • • 300e 610 
RANDOM SETL RANDOM, X, MAIN ROUTlN~ t • • • • • • • • ' • I • 60e 
RANINT SETL RANDOM, X, X AN INTEGER • • • • • • • • • • • • I 60e 
RANREAL SETL RANDOM, x', X A REAL • I • • • • • • • • • • • ' 40e 
RANSOOL SETL RANDOM, X, )( A BOOLEAN STRING • • • • • • ' I • • 20e 
RANCf.lAR SETL RANDOM, X, )( A CHARACT~R STRING • • • • . I • • • 20e 
RANTUPL SETL RANDOM, x. )( A TUPLE . ; • • • • • • • • • I • • 20e 
RANSET SETL RANDOM, X, X A SET I . ' • • • • • • • • • • • ' 60e 
RANBASE BASIC RANOnM NU~BER GENERATnR • • ' • • • • • • • • • lOOe 440 
EXP SETL X EX!'. Y, f'!~IN ~OUTINE • • • • • • . • • • • • • 140 
EXP I I SETI. X EXP. Y, J'NTEGERS • . ' • • • • • • • • ' • I I 550 
EXPRI SETL X EXP. Y, X REAL, YAN INTEGER lOOe 
EXPRR SETL X EXF>. Y, R!ALS 500e 
EXPIR SETL X EXP, Y, X AN INTEGER: Y ~EAL 30e 1540 
ALLOBIT ALLOCATES •PACE ,oR A BOOLEAN STRING 40 
ALLOC~R ALLOCAtes iND I~ITIALIZES A SETL LONG CHAR, STRING 40 
ALLOCCO ALLOCATES ~PACE roR A CODE RLOC~ 20 
ALLOTUP ALLOCATES ~PACE rOR A TUPLE 40 
TUPADDS. SETL Tc. T•1) " )C 

140 
NORMINT NORMALIZES AN l~TEGER 220 
F"ORCELI CONVERTS AN INTEGER TO LONG FOR~ 50 
LAITSUB SITS MAXtZiZ AND MAXZZVY ( H1'1ST ae LAIT> 10 620 



SCOPE 
LITTLE 
SCOPE 
SCOPE 

LITINIT 
DATA 
STORAGE 

SYSTEM, GETBA, SIO 
INOUT, CALLRUN, READIOR, ETC., ETIME, PRTIME 
CPC, ACGOER, REMARK, ABORT, BACCHK, SBARGS, FTNBIN 
ENDFIL, INPUTB, INPUTC, KODER, KRAKER, OUTPTB, 

OUTPTC, REWINM, LDRUSX 
Main program, includes I/O buffers 
Miscellaneous variables, compiler temporaries 
Heap plus stack, at 10,000 decimal 

Grand Total: 

2600 
570 
460 

3630 
3320 13220 
1500e 

23400e 25100 

131,520 


