
. RUP IOENT 3/7/68' 
* STRING AND FLOATING POINT SYSPOPS 

SYSPOPS WITH BIT 0 REtiJOVED ••• St-iCI 
SCIO 
'SBRS 
SSKSE 
UGCI 

OPD 
OPD 
OPO 
OPD 
MACRO 
EAX
BRM 
ENDM 

15700000B, 1, 1 
16100000B.:> b 1 • •• FOR USE BY SYSTEM iV10~DE ROUTINES 

-173[i'J0000B,1,1 
16300000B.:> 1,1 
A 
ACO 
GCU 

*BRS'3~ . A KLUGE TO INTERFACE'TWIXT tHE STRING PACkAGE ANO 
*THE FILE HANDLING. TAKES A STRING POINTER IN A-B,ANO RETURNS 
*THEFIRST 9 CHARACTERS OF THE ST~ING IN A~a-X.:> LEFT JUSTIFIED 
*AND FILLED OUT ~-nTH BLANKS' IF THERE. ARE LESS THAN 9. CHARACTERS 

£SPFOC 
SPFDC3 
SPFOC5 

STA SPFOC1,; STB SPFDC2,; ADD =9,; SKG SPFDC2,;·STA SPFOC2,; LOX =;..3 
CLM STA SSR.:> 2,; STX S.PFOC4'; LOX=- 3 
STX SPFOC6,; UGCI SPFDCl,; LDA =200B,;. LOB =200~' 
XMA SPFOC2J SKG SPFDCll C(B; XMA SPFOC2 
COpy AX,BX.:>XA,; COpy AX~XA,BJ EbR =200B; LOX SPFDC4 

·XMA SSR.:> 2; LSH8;. ADM·- SSR.:> 2; LOX SPFDC6J BRK SPFOC5 
LDX SPFDC4~ BRk SptDC3'; LDA SS01J LOB SS02 
LOX SS03J BRU EPOP~ 

SPFDCl ZRO' 
SPfDC2 ZRO 
SPFOC4 ZRO 
SPFDG6ZRO 

* UTILITY BRS'S C33.:>34.:>35,3~) 

* BRS 33 

". $GETSTR "STB 
STX 
ETR 
CAX 
LDB 
SKA 
STB 
EAX 
STX 
SCIO' 

GSI N4 S~.JCI * 
SCIO 
SKE 
BRU 

. GSIN 1 
GSIN3 
=400377778 

1" 6 
;: LJtiJ000000B 

0" 6 
GSIN2 
GSI(\j3 
GSIN2 
GSIN3 
GSII\J 1 
GSIN4 

, . 



LOA 
LOB, ' 
LDX 
BRU 

, \* BRS 34 

$'OUTlvlSG STB 
,MUL 
LSH 
SUB 
SKN 
BHU' 
LDB 
BRU 

TYM2 CAB 
ADD 
XAB 
BRU 

* ,BRS 35 

$OUTSTR ADD 
STX 

STR06 ADD 
STX 
ETR 

,STA 
CBA 
ETR 
STA 

STR04 UGCI 
BRU 
SKN 
BRU 
SKE 
BRU 

STROS LOX 
BRU 

STR05 .SKE 
BRU 
LDA 
SCIO 
LOA 

STR07 scrb, 
BRU 

* BRS 37 

0,6 
1.;0 6 
GSIN3 
EPOPX' 

STR03, 
=.3 
23 
= 1 . 

\ 

STR03 
TYM2 
=137771B 
STR06 

, "STR03 

, STR06 

=0 
STR03 
=0 
STROI 
=177777B 
STR02 

=177777B 
STR021' 
S1;R02. 
STR08 
STR03 
STR07 
= 178 , 
STR05 
SYROl 
EPOPX 
=4 
STR07 
=155B 
STRO 1 
= 152B 
STRO 1 

, STR04 

NOr SPECIAL MODE 

CLEAR X\0, 

CLEAR X\0 



, IF - 1 
, $GSLOOI{ STX' t'JR 13 

ABC 
STA WR1 ! 

. LCY 12 , I 

SKG =0 
i LOA UCOUT 

STA WRI 
CLA 
LCY 12 

, STA ~"R2 , . 

LOA SS02 
ETR AOMSK' 
MRG X4 
STA ~'lR'3 
CAX 
LoA ·1,6 ' 
SUB 0,6 .. 
STA WR5 

LOX ~'IR 13 PI CK UP HASH TABLE BOUNDS 
- LOA ((J, 6 

LOB 1,6 
STB WR6 
CAX 
BRU *+3 

Z31B19 EAX, " 3,2 
CXA 
SKE, t'JR6 ' NO OFB 
BRU Z31B18 NO 

, , 
SKN t'lR1 • 'BRU Z37B14, NO 

LOX l-JR 10 .' LOA 1,6 
ETR =177111B 
GAB 
LOA WR9' 
STA !.<lR 11 
STB r,']RI2 ' 

Z31B20' , UGCI t-JR 11 
BRU / Z31B15 
'S~IO r,IJR 1 

, BRU 231B20 
Z31815 LOX ~"R 10 XIT • 

LDB 2,6 
CXA 
MIN SBRSRT .. 
BRU Z31B22 

Z31B14 LOX t'1R3 EXIT VIAHERt IF NO MATCH FOUND 
LOA 0,6 



LOB' 1,6 
Z37B22 LOX ~v.R 13 

BRU EPOPX 

Z37B16 CLA 
'STA ~'lR 7 ' • 

Z37818 LOA 12" 6 
SKG =0 HASH TA8LE ENTRY- EMPTY ? 
SKG =-2 
8RU *+2 

. 
8RU Z37819 YES" TRY .NEXT ONE , 

LOA 1" 6 NO" IS HASHT STR. SHORTER THAN GIVEN STRINei 
.. SU8 0,,6 

ETR =1777778 
ADD = 1 ' 
SKG I L.JR5 
8RU Z37B19 YES" MATCH IMPO-SS 

I,..DA 0" 6 . YES 
ETR =1777178 

ICAB 
ADD WR5 
XAB· 
SSKSE* f,.iR3 COMPA~~ PROPER INITIAL"PARTS ... 
BRU 237B19 NO ,MATCH 

SKN L.JR1 • BRU Z31B 1.1 YES " 
SCIO f,.JR2 NO, APPEND CHAR>S. UNTIL ONE ELIMINATED 

.St.JCI* . {,,]R3 ' 
MIN ~'JR9 \ 

MIN "JR5 
LOA "JR8 
tDB t..,rR9 

, SSKSE* "JR3 . 
BRU Z31B16 . PREVIOUS MATCH El.H1INATED 
BRU Z31B18 

'~ 
, -

Z37B11 STA _IiIR8 
ST8 HR9 
STX t.JR 10 
LOA =400000{iJ0B RESET 'I'IRST MATCH'. 
STA t.JR7 
BRU Z37B19 

ENOl' 

*930 STRING PROCESSING SYSTEM. MANUAL IS DOCUMENT NUMBER,30·10.20 

( 



*WRITE CHARACTER ANU INCREMENT. THE POP ADDRESSES A STRING POINTER, AND 
*THE CHARACTER IN A-IS WRITTEN ONTO THE END OF THE SPECIFIED STRING. 
*THE SECOND POINTER IS INCREASED BY ONE, SO THAT THE POINTER NOW 
*POINTS TO THE NEW STRING. X A~D A ARE PRESERVED, B DESTROYED. 
vICI PO PD 157000008, 1, 1,0,1 

ETR =3778 
'STA 
SIB 
STX 
EAX* 

, i"l I I\J 

\.JCH 1 
itJCIB 
t\JCH2 

, (iJ 

SAVE CHARACTER TO BE WRITTEN 

SAVE X REGISTER 
GET EFFECTIVE ADDRESS OF POP 
INCREMENT SECOND WORD OF STRING POINT 
f-lN 0 PI Cl{ I T UP. LDA 

BFW 

1,6 '. 
1", 6 
\~}CH 5 GO TO l'iCH CPDE", VJHICH IS IDENTICAL FF<or"i 

*WRITE CHARACTER AND DECREMENT~ DECR. 1ST FTR. 
*AND WRITE CHAR. ON BEGINNING OF STRING 
I"JCD POPD 13S0(l1000B,1..1,0,11 

ETR =377B 
S'TA HCH 1, 
STB 'HCIB 
STX ~JCH2"-

EAX'~ , ~1 
LDA 0.6; SKR 0,6; NOP 
BRU \·JCHS 
~THIS POINT'ON. 
*STORE POINTER. THE A AND 8 REGISTERS ARE STOREDIN·THE WORD ADDRESSED 
*BYTHE POP AND THE NEXT 00RD 
STP. POPD 16709J00E1B.l, 1,(1), 1 

STX STP1 SAVE INDEX REGISTER 
EAX* 0 GET EFFECTIVE ADDRESS 
STA 0,6 DO TH~ 

STB h6 STOEE 
LDX STPI RESTORE X 
BRR 0 RETURN 

*LOAD POINTER. THE A AND 8 REGISTERS ARE LOADED FROM THE WORD ADDRESSED 8m 
*ANF THE NEXT WORD. 
LOP POPO 166000008,1",1",O.1 

S1>( , STP 1 
o 

. I 

LOA (/1:' 6 
LDB 1", 6 
LOX STPI 
81;;R (/1 

GET CHARACTER AND DECREMENT / 
* TRANSFER CHAR. FROM OPERAND STRING TOA REGISTER. OEtREMENT END-STR. ~ 

GCD POPD 
5T8 
STX 
EAX", 

, LDA 
51\ G 

137(iJ00(1l0B" 1" 1,O" r 
\,}CIB 
GCll 

° 1. 6 
0,6 

I ' 



BRU GCI3 
S!<R 1 .. 6 
mw GCIS 

*GET CHAfU\CTER AND INCR,EME:NT. THE POPADDHESSE:S ,A STrUNG POINTER. IF THE 
*F'IRST \-JOF;;!) OF THE POINTEf~ IS.+=OF?= TO THESEC'OND .. IT i~ETUl~i\]S !,IIITHOUT 
* SKIPPING. OTHERWISE .. IT SKIPS AND RETURNS WITH THE FIRST 
* CHARACTER OF THE STRING IN A AFTER I~CRIMENTING THE FIRST .POINTER 
* BY 1. X IS PRESERVED; B DESTROYED. 
GCI POPD 1650(iJQJ0.0B .. 1 .. 1 .. 0 .. 1 

STB t,JCI B 
STX GCll SAVE X 

GCI9 rvlI N 
LDA 
SKG 
BRU 
S1-( F~ 
NOP 

GGI3 LDX 
BHR 

GCIS MIN 
\"lUL, 

* 
* RCH 

LCY 
LOA 
RCH 
EXU 
ETR 
LOB 
LDX 
BRR 

'GCI2 LCY 
LCY 
CBA 
BRU 

.* GCI ~v I TH 
GCU ZRO· 

LOA 
STA 
iVlI N 
LDA 
SKG 
BRU 
SKR 
[\lOP 

0 .. 6 
0 .. 6 
1 .. 6 
GCIS 

6 
GCI 1 . 
0. 
(/) 

YES. DO~'T HAVE TO WORRY ABOUT WHETHER 
ADDRESS IS RELABLED. GET IT. 
INCREMENT P01NTER 
(\NDGET IT . 
IS STRING NULL (1ST POINTER +-- END) 
NO 
YES. RESTORE POINTER 
ALLOi'J'FOF~ POSSII3LE: SKIP 
RESTORE X 
AND RETURN WITHOUT SKIPPING 
INCREMENT RETURN ADDRESS FOR SKIP ON RETURN 

=12525253B' , MULTIPLY CHARACTER ADDRESS BY 1/3. THIS 
LEAVES WORD ADDRESS IN'A .. CHARACTER 
ADDRESS IN TOP TWO 'BITS OFB. 

4128 
2 
(/).. 6 
2 LIB 
GCI2 .. 2 
=377B 
{,.leIB 
GCII 
0 
S 
16 

TRAP 
POINTER IN 

GCU 
(/) 

0 .. 2 
0 .. 2 
1 .. 2 
GCIS 
0. .. 2 

CAX + BAC. ~'iOFW ADDHESS TO X 
MOVE CHARACTER ADDRESS TO BOTTOM OF B 

'GET ItJORD 
CBX + CAB 
SHIFT TO GET CHARACTER IN BOTTOM OF A 
REMOVE SUPERFLUOUS BITS 

RESTOR E x 
AND RETURN 

'SHIFT TABLE FOR EXTRACTING'A CHARACTER 
FROM A '"lORD 

ILLEGAL STRING POINTER 
T. S. BLOC!< 

BRR GCU 
. - I , 

*WRITE CHARACTER ON THE END OF STRING STORAGE. THIS IS THE ONLY POP WHICH 
* CAN CAUSE A GARBAGE COLLECTION. IT EXPECTS THE ADDRESS OF THE 
* PARAMETER TABLE IN X AND THE CHARACTER TO BE WRITTEN IN A AND 
* RESTORES BOTH. B IS DESTROYED. . 



IflCH, 

* 

* 

WCH5 

* 

* 

*SKIP 
*. 

* *' SKSE 

POPO 
ETR 
STA, 
STB 

1 6400000B, 1,1, 0~ '1 
=3'77B ' 
WCHI SAVE CHARACTER' 
t~CIB 

STX tl/CH2 - AND ·INDEX (ADDRESS OF 'PARAMETER TABLE)' 
EAX* 
MIN 

LDA 
SKE 

BRU 
LDA 
LDB 
BRU 
[vlUL 

CAX 
LCY 
ETR 
LDB 
XXA 

"LCY 

I 

o 

t.JCH5. 
,LI}CH 1 
o 
2; 6 ' 
= 12525253B 

, SAVE 
5 
=30B 
0 ... 6 

.SHIFT 
8.:>2 

ETR=77777400B 
MRG WCH1 
RCY 8,2 
CAX RESTORE 
STB (il, 6 ' 
L DA ,L'TCHl ' 
LDB vJCIS' 

INCREMENT CURRENT LAST CHARACTER TO GET 
, C~AHACTE~ ,AbDRESSFORTHE NEXT CHARACTER 

GET THE ADDRESS TOA 
'IS IT EQUAL TO LAST ADDRESS IN,STRING 
STORAGE$$ 

COMPUTE WORD AND CHARACTtR ADDRESSES 
SEE GCI CO.DE 

t~O\RD ADDRESS 
'CHARACTER~DDRESSSHIFTtb 3 IN At 
REMOVE EXTR~NEOUS BITS 
'PI CK UP yJORD 
COUNT, TO X 
SHItT ~IT TO put ~HARAtTER TO BE ALTERED 

, AT BOTTOM 
MASK trUT THIS CHARACTER 
AND IN5ERTTHE NEW ONE 
SHIFT WORD BACK 
'(.tJORD ADDRESS 
STORE WORD 
RESTORE A AND B 

" 

LDX WCH2 AND * \ 

BRR 0 'AND RETURN 
ON STRING,EQUAL. TH~S POP COMPARES THE STRINGS 0ITH POINTERS IN 

AB' AND IN THE TINO vlOROS ADDHESSED BY THE POP." IT, IS 
gXACTLY'IDENTICAL TO THE MACHINE COMMAND SKE.'ALL REGISTERS AHE, 

, 'PRESERVED. THIS POP CHECKS FOR EQUAL,LENGTH STRINGS FIRST 
RETURNING' WITHOUT A SKIP IF' THE STRINGS, ARE NOT EQUAL. I,F THEY" 
ARE.:> IT CALLS SKCO TO FIND OUT ABOUT EQUALITY. OF THIER CONTENTS 
POPD . -16~00000B, 1.:> 1.:> 0 ... 1 
STA SKSI 
STB SKSl+l 
STA SKS5 
STB ' SKS5+ 1 
STX SKS2 
SUB SKS1+ 1 
STA' SKS6 

, EAX* 0 
LDA, 0.:> 6 
SUB 1.:> 6 
SKE SKS6 
BRU *+2' 
BRU SKSE2 
LDX SKS2 

SAVE TylO CO'PI ES 
OF FIRST STRING POINTER 
SAVE'0 
COMPUTE, 
AND SAVE LENGTH 
GET, ADDRESS OF SECOND STRING POINTER 
COMPUTE 
ITS LENGTH 
ANDCQr'lPARE ~11 TH FIRST 

,NOT EQUAL 
EQUAL 

,NOT EQUAL. RESTORE X ... 



SKSE2 

SKSEI 

*SK IP 
,:: '. 

'SKSG 

* 

*THIS 

* 
,'* 
* SKCO 

SKCOI 

SKC02 

* 

SKCOL! 

LOA SKS5A AND 
LOB SKS5+ 1 B 
BRR Ct! AND RETURN WITHOUT SKIPPING 
LOB 1~6 LENGTH EQUAL. PICK UP SECOND 
LOA 10,6 STRING POINTER 
LOX SKS2 AND ORIGINAL X 
BRM SKCO COMPARE STRING IN AB lIJITH THE ONE 'IN SKSI 
BRU *+2 ~AB LESS 
MIN 0 EGUAL. INCREMENT RE:TURN ADORES-SFOR .SKIP 
LOA SKS5 GREATER. RESTORE A . 
~OB SKs5+1ANO B· 
BRR' 0 AND RE.TURN :' 

ON SnUNG ·GREATER. THIS POP IS TO' SKG AS SKSE IS :TO SKE. IT CALLS 
SKCO I~~~OIATELY WIT~OUT CdMPUTING.LENGTH~ ( 
POPD 16200000B~1,1~0~ 1 
STA SKSI' SAVE 

- STB . SKSl+l TlIJO COPIES 
STA SKS5 OF FIRST STRING. 
STB . SKS5+~1 
STX SKS6 

EA~* 
LDA' 
LOB 
LOX 
BRM 
MIN 

1 ~ 6. 
SKS6 
SKCO 
o 

. SAVE X 
GET 
SECOND StRING 
POINTER 
RESTORE X 
DO COMPARI SON 
S~COND STRING LESS~ I~E~ FIRST GREATER($.) 

INCREMENT RETURN ADDRESS FOR SKIP 
NOP0 EQUAL 
LDA SKS5 . ~IRST LESS~ RESTORE A 

,LDB SKS5+1 AND B 
BRR 0, AND RETURN 

ROUTINE COMPARES THE STRINGS IN AB (FIRST STRING)' AND IN" SKSI 
. (SECOND STRING). IT RETURNS vHTHOUT SKIPPING Ii< THE FIRST IS' 
LESS, SKIPS ONCE IF THEY ARE EQUAL, AND. SKIPS n~ICE IF THE F"IRST 
IS GREATER. NOTE THAT.S,IIVERAb OF THE NECESSARY GCI' SARE, !JJRI TTEN 
OUT INSTEAD OF BEING CALLS ON THE POP. 

, ZRO 10 
STA SKS4 
STB SKS4+ 1 
STX SKS7 
ivlIN ·SK S 1 
LDA SKS 1 
SKG SKSl+ 1. 

. B R U . SK CO LI 

MIN SKCO 

MIN SKS4 
LDA SKS4. 
SKG SKS4+ 1 
MIN SKCO 
BRU SKCOS 
MUL =12525253B 
RCH 4roiB 
LRSH 22 

SAVE FIRST 
STRING ,POINTER 
AND X I' 

BEGIN LOOP. GET A CHARACTER 
FROM SECOND STRING 
( I SIT NULL $$ 

NO 
YES.) .FIRST STRING CANNOT BE LESS, .SO 

INCRElvJENTRETURN ADDRESS.' 
IS' FIRST STRING NULL 

NO.· THEREFORE IT IS GREATER' 
RETURN· 
SECOND STRING NOT NULL. GET CHARACTER 

. AS'-
IN 



LDA 0~6GGI 

RCH 24B CODE 
EXU GCI2~Z ABOVE 
ETR =377B 
STA SKS3 . GOT IT' 
MIN SKS4· TRY TO GET CHA~ACTER 
LDA SKS4 FROM FIRST STRING 
SK G SK S 4+ 1 I SIT NULL $$ 

BRU *+2 NO 
BRU SKCOS YES SO IT MUST BE LESS. RETURN'ljlITHOllT";, 

* SKIPPING 
MUL =12S2S2S3B, NOT NULL.' GET 
RCH 401B CHARACTER 

'LRSH 22 AS 
LDA eh 6 ' IN 
RCH 24B . GCI 
EXU . GCI2~2 ~ODE 

ETR =377B ABOVE 
SKE ,SKS3" " AND COMPAR'E' \.JITH CHARACTER OF 2ND STRING 
BRU SKC03 NOT UAL 
"Emu' SK CO 1 EQUAL • LOOP . '\ 

SKC03 SKG SKS3COMPARE FURTHER 
BRU SKCOS LESS. R~TURN WiTOUT SKIPPING 
MIN SKCO BREATER SKIP 
MIN SKCO TWICE 

SKCOS LDX SKS~ RETURN POINT. RESTORE X 
eRR. iSKCO AND RETUR 

* THIS ROUTINE~' .CALLED WITH BRSS, SEARCHES A HASH -TABLE FOR AN 
* APPROPRIATE ENTRY FOR THE STRING IN AB. IT SKIPS IF. tHE STRING * IS ALREADY IN THE 'TABLE. OTHER~.JISE IT SAVES THE INDEX OF THE' 
* PARAMETER TABLE AND DOES NOt SKIP. X IS PRESERVED.i A AND a ARE 
* PRESERVED I F THERE' I S NO SKI p,' BUT 'B . I S THE INDEX IN THE HA$H 
* TABLE AND A THE VALUE (THIRD WORD) IF A MATCHING ENTRY IS FOUND 

IF...,. 1 
SSSCH STA SCHIPUT STRING 

STB' SCHl+1. ~OINTERAWAY 
STA .' SCHS (Tt>JOCOPI ES) 
STB 'SCHS+l 
CBA 

,SUB SCHS LENG'TH OF STRING 
STA SCH9 f\ND SAVE IT 

'* COMPUTE HASH TABLE -I NDEX. 
" 

RCH 402B CAX + CLB .. . 
SKG =3 FIGURE OUT MASKS FOR FIRST 3 AND LAST .3,' 

* CHARACTERS 
BRU LESS 

( 
. SCH 12 IF STRING IS THAN 3 CHARACTERS LONG 

LDA =777777718 NOT LESS. THE MASK 
STA SCH10 IS ALL 
STA SCH1I ONES 
BRU SCH13 

Serll2 LDA SCH 14,2 LESS. GET THE FIRST 
STA SCH 10 . CHARACTERS r'1AS}( 
LDA SCH 1 S .. 2 AND THE LAST 
STA SCHII CHARACT{!:R 'SMASK.· 



SCH13 CXA H13:CO ijEI~( 
LSH 3 
STA . $CH LJ 
L D/-\ SCH5 
ADD = 1 
i'~UL = 125252538 

* FeCH LJ01B 
LRSH 22 
l.DA (1 .. 6 
LOX 1 .. 6 
XXB GET 
EXU SCH 16 .. 2 
ETR SCH10 
LRSH 12 
{~ Drl SCHLJ 
CLA HAL VES 
LSH l:;~ 

ADivj SCHLJ 
LDA SCH5+ 1 
(vlUL = 1252525313 
RCH L!ft] 1 B 
LRSH 22 
LDA ()." 6 
LDI( - I .. 6 
XXB THREE: 
[XU SCH17 .. 2 
ETR SCHI 1 
U<SH 12 
AD\'IJ SCH LJ 
CLA 
LSH 12 
Am'! SCHLI, 
LD?( SS03 
LDA 1." 6 
SUB 0 .. 6 
I<r,j A SCHL! 
LRSH 23 
DI \) SCHLj. 
CLA 
LSH 
DIV =3 
i'IJUL =3 
LSH 23 
ADD vJ." 6 
CAX 
STA SCH20 
LDA =-1 

. :-!:: 

STA SCH52 
SCH 5ri) LOA 0 .. 6 
;;.: 

* C:>'\B SAVE 

. LEf'.JGTH 
M UL T I PL Y BY 8 
AND USf~ IT TOSTAI;;T THE HASH CODE 

COMPUT~ WORD ADDRESS FOR FI~STCHARACTER 
OF STRING 

CAX + CLA. WORD ADDRESS TO X 
. CHARACTER ADDRESS TOB 

GET FIRST WORD OF STRING 

.. SECOND L,)OF<D 
SHIFT SO THAT FIRST 3 CHARACTERS ARE IN A . 
GOT FIf~ST 3 CH/~RACT,EF~S 
FOLD THIS 

~ I,'IOFW J NHAL F.. ADDIN G THE 

TO THE HASH 
CODE: Bi-.:ING ACClJi"1ULI~n:D 
F<EPEAT . 
THE: 
ABOVE 

IFOF< 
THE 
LP\ST 

CHAR{~CT~:RS 
. 'OF . 

- Iii E. 
STRING· 

RECOVER ADDRE$S OF CONTROL TAeLE 
COI'iPUTE LENGTH 
OF HASH TABLE 
A(\)D GET 
HASH CO DE 
\Vl0 0 

THIS LENGTH .. 
AND AN 
EVEN iv,] UL T I PL E 
O/F 3 
TURN I T INTO A 1'!!~SH TABLE ADDRESS 

SET THE tOlD WE PASS OVER A -1 (DELETED) 
EN TRY" ~-Lf\ G 

TO' 1'-]0' 9· 
BEGIN LOOP TO SCAN HASH TABLE9 NOTE 

THAT THE SCAN GOES BACKWARDS AND IS 
CYCL I C 

INDEX 



LOX 
SKE 
13RIJ 
BRU 
SKE 
BHU 

SCH18 STB 
LOA 
SKN 
STA 

* 
* ',* 

LOA 
LOB, 
BRU 

* SCH8 ETR 
STA 
CBX 
LOA 

ETR 
STA 

I SUB 
SKE: 

* BRU' 
LOA 
LOB 

. BR~~ 
BRU 
BRLJ 
BRLJ 
MIN 
CXA 
ETR 
CAB 
LOA 

.LDX 
BRLJ 

SCH7A CBX 
SCH7 CXA 

* LOX 
ETR 
SKE 

* BRU 
LOA 
SUB 

~ 
CAX 
SKE 
BRU 

SS(.i13 . 

=-1 
*+2 
S.CH51 
=0 
SCH8 
2,6' 
SCH52 
SCH52 
2,6 

SCHI 
SCHl+1 
XPOP 

=177777B 
SKSI 

1, 6 
= 177777B . 

Sl-< S 1 + 1 
SKS 1 
SCH9 

. SCH7 
SCHI 
SCHl+1 
SKCO 
SC!-n 
*+2 
SCH7 
o 
PUT 
=77777B 
B 
2,6 
SS03 
XPOP 

ENTRY· 

SS03 
=777777B 
((), 6 

*+2 
1 .. 6 
=3 

SCH2(il 
SCH50 

IS THIS A -1 (DELEATED) ENTRY 
NO 
YES 

. NO. I SIT EM P T Y 
[\)0. 

DID· WE PASS A -1 ENTRY 
BEFORE FINDING THIS 0 ENTRY 
YES. LEAVE ,THE INDEX OF THE 

-1 ENTRY AS THE EMPTY SLOT .. SINCE$ 
THE NEAREST AVAILABLE SLOT TO THe· 
ED ADDRESS FOR THE STRING 

RESTORE 
, A AND 13 

AND. EXIT THF':'OUGH A SYSTE(vj ROUTINE. ItJHICH 
CHECKS FOR TIME OVERFLOW 

ENTRY NOT EMPTY. MASK OUT TOP 8 BITS 
AND STORE FIRST WORD OF ITS STRING POINTER 

DO THE SAME 
For.;; THE 

SECOND t>l]OHD 
COrvlPUTE LEN GTH 
DOES IT MATCH LENGTH OF STRING BEING 

SEARCHED FOR 
NO. GO ON TO NEXT ENTRY 
YES 
CALL SKCO 
~OR COMPARISON OF STRINGS 
NO ~/1ATCH 

M?l.TCH 
NO' [vi/\TCH 
AND INCREMENT FOR SKLP 
INDEX 
INTO 

AND VALUE INTO A 
RESTORE·X 
AND EXIT 

, 
DOES NOT [VlATCH •. GO ON TO NEXT ONE. 

INDEX OF CURRENT ENTRY TO A 
GET ADDRESS OF -CONTROL TABLE 

HAVE,WE REACHED THE 8EGINNIN~ OF THE 
TABLE IN OUR BACK~vARDS. SCAN 

NO 
YES. CYCLE TO END 
MOVE DOWN TO THE NEXT ENTRY (EACH 

ENTRY IS 3 WORDS) 

H A \J E If] E tv] AD E A F UL L C I R C,L E 
AND LOOP 



\ 

SCH51 

~ 

SCH14 
,t-,-

SCH15 

* SCH16 

* 
* 

SCH17 

LOX 
LOB 
BRU 
SKN 
BRU 
STB 

BRU 
DATA 

DATA 

'NOP' 

LCY 
LCY 
RCY 
RCY 

SSf213 
=- 1 
SCH18 
SCH52 
SCH7A 
SCH52 

SCH7A 

0",377B .. 177777B 

o 

8 
16, 
16 

,8 
,NOP 0 

GIVE UP 
FOUND A -1' ENTRY. IS THE FIRST ONE 
NO. DO NOTHING i 

YES. SET FLAG POSITIVE ADD TO ADDRESS OF 
ENTRY FOUND 

{VlASK S 

SHI F'T 

OF THE 

MASKS FOf-< FIRST 3 CHARACTERS OF STRHSl 
NOT 3 CHARAC-TERS LONG 

FOR LAST 3 CHARACTERS Xl' STRING IS 
NOT 3 CHARACTERS LONG 

INSTRUCTIONS TO GET ~IRST 3 
CHARACTERS OF STRING IN A REGARDS 
CHARACTER ADDRESS 

FIRST CHARACTER 

SA,(vJE FOR LAST 3 CHI~HACTERS 

* BRS 6 lNSERTS THE MISSING STRING-
$SSIN ,LOX . SS03 ' 

'LOA 2,6 
SKA =40000000B WAS TABLE FULL ? 
BRU TRAP YES, CAN'T FIT NEW ENTRY 
CAX NO, 
LOA SS01 
STA 0,6 
STB 1,6 
CXB 
LOA 2,6 
LOX SS03' 

, BRU XPOP 

ENOl' 
STP! ZRO 0 
GCII ZRO 0 
GCI7 'ZRO I v) 

\'JCH 1 ZRO 0 
~.JCH2 ZRO 0 
vJCI B ZRO 0 
SKSI BSS 2 
SKS2, ZRO 0 
SKS3 ZRO 0 
SKSLj BSS 2 
SKS5 BSS' 2 
SKS6 ZRO 0 
SKS7 ZRO 0 
SCHI BSS 2, 
SCH5 BSS 2 
SCHLj ZRO 0 
SCH9 ZRO 0 
SCH10 ZRO (I) i'1AS1< FOR FIRST 3 CHARACTERS OF STRING 
SCH 11 ZRO ' , 0 [''1 ASK FOR LAST 3 CHARACTERS OF STRING 



SCH20- ZRO 
SCH52 ZRO 

* 
* *. 

o 
0. 

* FLOATING POINT ARITHMETIC 

* FAD FLOATING ADD 

STARTING LOCATION FOR SCAN OF HAST TABLE 
FLAG IS -·1 I F NO - 1 . ENTRY HAS BEEN 

,ENCOUNTERED DURIf\l(3 SCH SCAN .. THE INDEX 
OF THE FIRST SUCH ENTRY ENCOUNTERED 
o TH E \11 I S E I . 

FAD POPD 15600000.B;I .. I .. 0 .. 1 
$FADE STA SS0.1 

CLA 
FASE STX SS0.3 

STA FLt-\G 
ST8 ZlV; 
STE' 
STX ZE 
LDX SS0.3· 
EAX", 0 
CU\ 
SKE 0 .. 6 
BRU FAN 
CLAB 
BFoW FLAD 

FAN SKE SS0.1 
BRU FAX 
CLAB 
BRU FLAC 

FAX CXA 
LDB 1 .. 6 
STE 
XXA 
SUB ZE 
SKG =-1 
BRU . FLAmlJ 
SKA =-10.0B 
LDA. =39 
XMA SS01 
LDB. .Zr/i 
RSH* SS0.1 
XAB 

FLAC SKI\) FLAG 
BRU F,AS 
{vlR G =777B 
SUB 1 .. 6 
EOR '=777B 
XAB 
SUC 0 .. 6 
BRU FLAF 



FAS COpy A, E 
ADD. 1,6 
XAB 
ADG 0:" 6 

FLAF STE 
FLAOT OVT 

BRU FLAOS 
NOD 38 
SKA .=-1 
BRU FLANZ 
CLX 

FLANZ XXA 
SKG =-257 

'FLAOf BRR F"LAOA SET OVERFLO~l .I?EVIOUSLY 
FLAOK XXA 
FLAX OVT 

SRU F"LOF ;.. 

fLAXl 'LDE 
LOX SS03· 
BRU XPOP 

FLAOA DATA .10000000B+FLAOK-l . ' 
j 

FLAGM CNA 
SKA ,=- 100B 
LDA =39, 
LOX 0,6 

/XXA, 
RSH 0,2 
COpy B, E 

FLAD SKN \ FLAG 
BRU FLSS 
XMA SS01 
XAB 
XMA ZM . 
SUB ZM 
XAS 
SUC SS01 
BRU FLAF' 

FLSS XAB 
.ADD ZM . , 

XAB 
ADC SS01 ' , 
BRU FLAF 

" . FLAOS RSH' 1 
EOR. = LJ0000000B 
BRX FLAX 
XXA 
SKG =255 
BRU FLAOK 
BRR FLAOA SET OVERFLO~J OEVIOUSL Y 

FLOF SRX *+2 
SRU FLOJ 
CLEAR 
LOX SS03 
SRU XPOP 



FLOJ EOR 
RSH 

= 4(1000000B 
39 

EO R = LHIJ000000B 
EAX· 255 
BRR FLOJI 

FLOJI tRO FLAXl~l~l 
* FSB FLOATING SUBTRACT 
FSB POPO 15500000B~1~1~0~1 

$FSBE STA SS01 
'LOA =-1 

BRU FASE 
* FNA FLOATING CNA CBRS 21) 
$FNA LOX SSB3 / 

BRt-1 FNAS 
BRU . XP'OP 

F'NAS ZRO 
STX 
SKB 
BRU 
CNA 
SKE 
SKA 
BRR 
STE 
SKE 
BRU 
RCY 
BRX' 

FNASX 
=-1000B 
FLNA 

=0 
=1]777777B 
FNAS 

=40000000B 
FLCOM 
1 
FLCA 

FLCOM N004 
FLCA XXA 

SKG 
SKG 
BRR 
BRU 

FNAOFL ZRO 
F'NAOF2 XXA 

EOR 
RSH 
EOR 
BRX 
EAX 
BRU 
CLEAR 
BRU 

FU\)B 1 XXA 
ROV 

FLNB LOE 
FUJi X 

FLNA 

LOX 
BRR 
STE 
xAB 
CNA 
XAB 

=255 
=-257 
FNAOFL 
FLNBI 
FNAOF2-1~1 

= LJ0000000B 
39 
= 4000.0000B 

255 
FLNB 

FLNB 

FNASX 
FNAS 

EOR =- 1 



* ISC 
1sc2 
ISC 
$ISCI 

* SIC 
SIC2 
SIC 
$SIOI 

SCI 

.* F"MP 
F"MP 
$F"MPE 

BRU F"LNB 
INTERNAL TO STRING CONVERSION 

1000B 
14000000B.l,1.0~1 

SS01 
. ISC2 

SCI 

NOP 
PQPD 
STA 
LDA 
BRU 
STRING 
NOP 
POPD 
STA 
LDA 
STA 
STB 
STX 
EAX* 
CXA 

TO INTERNAL CONVERSIQN 
10018 
14100000B,I,I,0,1 
SS01 
SIC2 
BSX 
SS02, . 
SS03 
o 

ETR Am1SK 
STA UBE 
BRU BSE 
F"LOATI N GM UL TI PLY 
POPD 15400000B~I~1.0.1 

STX SS03 
STA SS01 
STE 
STX 
BAC 
LDX 
EAX* 
LRSH 

,MUL 
STA 
LDA 
CXB 
COpy 
XXA 
AOM 
COpy 
LRSH 
MUL 
ADD 
MUL 
STB 
XMA 
MUL 
XAB 

. ADD 
XAB 
ADC 
LDX 

. SKA 
BRU 
SKB 
BRU 

ZE 

5S03 
o 
2' 
0,6 
ZM 

. 1,6 

ZE 
XA.BX,B 
2 
'SS01 
ZM 
=2 
ZM 
5S01 
0,6 

ZM 

SS0.1 
ZE I 

=377777778 
FLEND 
=- 1000B . 
F"LEND 

I 
! 



SKE =40000000B 
BRU FLN02 
RCY 1 
BRX FLEND ,-

FLEND NOD 4 
ROV 
XXA 
SKG =.255 
SKG =-257 
BRR FLAOA 
XXA 
LDE 

FLN02 LOX SS03 
BRU XPOP 

* FOV ". ft-LOATJNG DIVIDE 
FDV POPD 15300000B~ljl.0,1 

$FOVE STX 5S03 
STA SS01 
$oTE 
STX ZE 
LOX SS,03 
EAX* 0 
RSH 2· 
OIV 12), 6 
OVT 
BRU F.:.oVO 
STA 2(-1j 

BAC 
RSH 1 
STA SSvH 
LOB " "1.6 
CXA 
STE 
XXA 
CNA 
ADD' =2 
ADM ZE 
BAC 
RCY ·2 
CNA 
MUL 2M 
000· SS01 
OJ\} 0.6 
MUL =2 
ADD Ztv] 
LOX ZE 
SKA =-1 
BFW FLEND 
BRU FLN02 

FOVO. LOA SS0·1 
EOR OJ. 6 
BRU FLOJ 

* STORAGE 



Z Ii: 7r:.:O 
ZI'1 ZFW 
FU\G ZRO 
Hi A S)( ZtW 

* PRINT UNSIGNED INTEGER 

* $OUT\IUr'l SH\ OUTN02 
STB O.UTN03 
STX OUTN05 
CBA 
Sf<·G =1 
Bf~U n~AP 

CLA 
o UTND6 STA OLJTN04 

LOA OUTt\102 
OUTN07 STA o UTNO 1 

LRSH 23 
DI \j o UTN()3 
SI", E OUTN04 
Bf:':U OUTN07 
eBA 
ADD =2fZlB 
selO OUTN05 
LUI:\' o UTl\JO 1 
51", E OUTN02 
BRU· OUTN06 
LDB OUTN03 
LOX o UTl\JO 5 
BI:':U EPOPX 

'~i 

* DEMAND SIGNED INTEGER 

* $GETNUH STX GET!'.JO 1 
BAC 
STA GETN02 
STB GETf\J03 
STB . GE:TNO 7, 
LD!\ =-1 
STA GETN08 
SCIO GET[\IO 1 
SI~ [ =13B 
BfW *+2 
BRU GETN06 
Sl",[ = 1 513 
BHU GETI\)06+ 1 
LOA =- 1 
STA GE:TNO 7 

GETN06 SCIO GETN01 
SKN GETN08 
BRU -'='+4 
SKG =vl 
BRU GETN06 
STA GETN08 



* $F'F'L T 

i· 

CLB, 
SKE 
BRU 

. BRU *+4 
LOX 
NOD 48 
LDE 
LDX ~S03 
BRU XPOP 
END 

T. ENGLAND 


