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UU3::S5 Un~UcOk 

00534 017161R 
uo3:s:, 06:S426k 
003.56 042017k 
OV.:U7 002021 
00340 027bllk 
00341 040061 
OV3Ll21 oo=oc\I 
{)LJ:5ldl {)2~d40k 

OU.:S4ql Ob222hk' 
00.:$4~1 til:SlSlk 
0034b! Otd26bR 
OU.S4l1 01~020h' 
OU.:S')U1 Gt>.5-'>~lk 

u u .:) ':) 1 ! lt 7 2 u l 7 k 

o <ds2: 1ct.27 tit-<> 

f:1:rnu~ h1UP 

L IJJ\ PR hi T L 
SlA LISTR 
L ll A CC i\l T 
~TA uPCHK 
LUA t{Al)OR 
~lA H~CHK 

LUA t.HFA 
j l A t'iADOR 
LDA .8 
Sl A CCf\1T 
LlJli t.RtWR 

LU/\ f:. tHS S 
11\1 A 
Cl .. d u,l 
Cfv•A, INA, RSS 
J i"'P *-.) 

AO A U?t~S 
SlA ENUUT 
C 1-·, A, IN A 
JS8 UUTIN 
LUB t-.dUF A 
LDA CC1\IT 
J::>d EXEC\lli 
LUA LNHFA 
STA dAUDR 
LUA .10 
::>TA CC1\Jf 
LDA • U~UM 
J~K uurIN 
LDB LbUFA 
L lJ A CC!~ T 
JSU tXt:CW 
LUA t.NUU1 
ALA RtCf_R 
SSA,~80 

J IV•P Pt X MK 
AOA • 6 
::>~A 

J T>iP *-5 
LDA t-<MUOE 
STA LI.::>TR 
LUA OPCHK 
!:> ·1 A CCrH 
LIJA t<SCHK 
~n A t1AUOR 
Jkl-' t.Rt-<OR, I 
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SrlIFf lu 
COMMAN[J MODE 

SAVE 
OUTPUT 

BUFFE:R 
PlJHJlERS 

SET t3UFFE.1~ 

POHHl:.R 
81:.l CHARACTEt-< 

COUNT 
~RROR SOURCE IN (8) 
~RRUR AUU~ESS IN (A) 
MUVE ro ~tXT ~RROR 

SAME AS ACTUAL ERROR? 
YES 
rJO 
COMPUTE t:RROR 
SAVE N~GATIVE OF ERROR 

NUMHF.I~ 

NUMBER TU ~UFF~R 

LUAD BUFF~H ADDRESS 
LOAD NEGATIVE OF 

OUTPUT ERRUR MES8AGE 
IJUTPUT 

LI 1\iE 

kElfOEVE ilJC.t;ATIVE OF E.RROR 
kECUVERA8LE 

NO, ~ETURN Tu SYNTAX MODE 

h:t.TURN TU 
RUN MODt 

KESIURt: 
OUlPUl 

tHJr FE!~ 
PO I iHE.t< S 

RETURN TU PROGRAM 



P ~ G E. v 0 o b W li 1 
·~A 0 t: P ,;H; t S lJ BR u UT l NE. S 

C292** 
,C 2 g 5 * * * !"! U V f: ~-'J U I? iJ S T 0 H I G H c k U I S t< 
C 2<-i'H* ! 

C29~~ 003531 000000 MVlOti NCiP 
C2Y6 OO.:SS4 1 06SUSO~ LUt3 TEMP2 
C297 0035:.J! O':>~OSlf< t-!VlUl CPl:S H:":MP3 
(,2Yd OO:.SS6i 12'.>3':dt\ J~,,p !llV 1 0 H, I 
c 2 9 C; (J 0 .3 s l I 0 u 3 4 0 ll CLA 
C _~\JO 00.5601 (J420'='2k AUA f ti"1P4 
C.301 00361! 07~0Sc'.R ::n A f t:MP4 
C-~02 00.'62! lJ4q052 .~ [J b Ml 
C.'.SIJ.~ 0l)3631 0170-SlR J SB LOt~ I 
C-504 00..1641 U171'.::>l'i-\ J ~ t3 UST UI-< 
C305 Oo36Si U000~2k lJ t F TEfViP4 
C5U6 Oo56bl 02'.'..d':JSK J t•iP MVTUl 
C~~U7** 

C30h*** MUVI:: \fJ 'Ji-( (J s IU H l GHi:: I< CURE 
C~~09** 
c .Sl 0 (J()3b7 000000 MV TI.JC i'JLP 
C5ll 00370 06S050R LDH TE.MP2 
C-512 00.371 0':>SOS 1 k MV T 1 cf 13 Tt.MP3 

C ·~ l .s 00372! 12':d67R Jfv1P FtVTOC,I 
c .s l 4 (J (I.)., 3 I 0V3400 CCA 
CSl':'l UU.5741 (tl.!20521-< Au A f EMP4 
CHb o o j 1 ':JI 0 7 2 0 521< ~TA TEMP4 
c .31 7 OO~H61 l144052 AUb fVi 1 
C'.Sl 8 UU3711 160(;01 LUA 1 , 1 
iC.319 004001 112os21i: t> l A 1ErV:P4,l 
(, ~52 0 ()04011 U2b.57lk Jr,:p MVTl 
C3c.1** 
C~i2*** IhPUI A CGNSlA~l ** 
C32!J** 
t .32 4 004021 000000 CUNS1 l~OP 

Csc '::l 004051 017.S77k J~6 GErCR 
t:Sc::b ()040lil 1~S402h Jf'.·iP COt\JS T, 1 
c_s2 7 004051 v0S400 Llt; 
C32n UU40bl v7':>U411-< ~iB SIGN 
c -~C'.'. 9 004011 0 \)~() 0 4 IN~ 

c 5 ~ () 004101 0~2147R LPA • LI .5 
C ~SS 1 004111 02S41~R JhP CONSl 
C332 tru4121 0':J2l'::>Uk Ct-'A .4':l 
C -B~3 00'4151 007401 CCtj,kS0 
c 5 :s 4 O\J414 C264dOR Jr-;p C01'JS2 
c _s s '-l (1041~ v7".>(141i-< CUl'-i~l Slb 'JlGN 
C S36 00416 C17j/7R J ~) i3 GElCR 
C _Bl lJU417 vt:''i42bt< Jt.,;P SYl::.12-1 
( .Sili OU42UI l11':>450k C Uf\J S2 J s tj 1\JUMCK 
C.E9 (J042li (; 2 ',, q 2 LI k JMP COi\l:.:d 
C-340 Ull4221 056402R ISZ C 01% T 
(, -~ 4 1 UU4251 12~4U~t< J 1V1P COl'>JST,I 
C .S42 0042iil (J'J':'l04lt.:· CUf\JS3 CPB ~ i 1;1'J 

C543 Oi142'JI (J0.:'>4U1 CCA,kSS 
c 54Q 0042bl Ulb274f< J st; t~Rr<UR 

re-~"' s UU4r"7 l~b4d2R SYE12 Jt··;p CO!\IST,l 
C . .146** 
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FETCrl SOU~CE ADDRESS 
ALL ~ELUCATlUN DONE? 
YES, EXIT 
bACK UP 

SOURCf: AND 
.DESTINATION 

AIJDRt:SSC.S 
MOVE WURO 

v~ORD 

SET SIGN 
POSITIVE 

"+ /1 ? 
YES 
r·~ u, 11 11 "? 
YES 
NO 
kECURU S I1;N 
FETCrl f\iEX T 

C H At~ A C"I t R 
FETCH CUNSlANT 
NONE f UUNU 
SUCCt.SSFULLY FOUND, 

EX IT VIA (P+2) 
S IGl'l FOUNo·? ( (BJ = 
1\10 

YES, 0uL IT ARY SIGN 
tXIT VIA CP+l) 

0) 
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~ A d i:-. t) i\ b t:. f.) U Fs k' U U T l N t. S 

C .S'-+7 ** * I· til Ch h!UMbt.k ANl.J CLH~Vt.k T TO Blf\JAt<Y ** 
C~s4b** . 
1c_~4Y GU4Soi (JOOUOO l'-JUMCt<. 11.JLP 

c -~::. J 
c .5 52 
c:.s:.s 
C _'SS4 

c -~ ':l j 
C5::Jb 
C357 
c .S':Jo 
c _s s y 
(, -~ b v 
c -~b 1 
(:fr) 2 
C fo~s 
{, 5b4 
c .'S6~ 
C .Sob 
c .5 6 7 
C3tb 
C.St9 
c _')7 0 

C~ll 

c .3 7 i:? 
(315 

,C .H4 
c ~"/ ~ 
c ?)7 6 
(, H7 
C .S 1 b 
c s 7 9 
c ~ b (J 

C Sb 1 
C382 
(, ~505 
C .Sb4 
c 'S ('} :i 
c .Sd6 
C5c7 
C 5dH 
c -~6 9 
(,.~YO 

CS'-11 
C.S92 
C3Y5 
C3~4 

c 3 '1 ':l 
C-596 
(, 597 

C:;S8 
c _5 9 y 

'cuuo 
(4\) 1 

UIJ£Ul 01b400 
lJ04.:S2 07':>(14~k 

OU435 07706hk 
llU4:.S4 (J 1713\.IR 
0045'.J V 17 .fob~( 
00436 07S051f< 
uuq_s7 0U7l.f.OU 
004401 0774lhR 

CLH 
S TB t::XI-' 

MAi'liT 1 
~TU MAl'H2 
::>"i 8 t:.Xt-'UN 
Slli TEhP3 
CLb 

0U441 u~21j2k NUMCl 
00442 0Yl4loh 

~lH OPrLG 
CFA .4b 
l~Z UPf-LG 

lJ () 4 4 j i) 2 6 4 4 7 h' J tv!P NUfv1C2 
(I I) 4 4 4 ll(J 2 I~ 1) () c L A 

UU4~5 Cl~~bbK SlA fXPON 
UU446 02~466R J~P NUMC3+1 
0 U 4 Lj 7 1 0 1 7 5 j St< hl U fvl C ~ J !i 8 !J I G C K 
004~01 02S'.J2l~< JMP !IJUMC7 
V04jli oq5bbk lbl t:XPON 
v04S2! 001 ldl ALF, AU· 
004531 O!Jl7t!.~ Alf,RAR 
<1O4'i4 ! li 7 2 \)Si::. R S l A r E ;·4 P £J 
004':)'::>1 0167?71-<' J~tj MdYlU 
OIJ4~J61 0bbU42f< LD8 t.XP 
v IJ 4 j 7 I (j 0 6 0 l) c:' ;::, L tl 
U U 4 f-J 0 I 0 c: S 4 l 2 t-< J t-1 P 1\1 U M C 4 
Ou4bl Ob00S7 LDA .4 
(JU4621 072042k :STA t:XP 
004D31 Ub20S2R LUA I i::.MP4 
0041')4! uvi:,400 CLb 
0 0 4 b ':J V 1 S l 4 2 k NU MC 5 J ~ 8 1'10 re ML 
u04".)o u.5':>0:i1R ISZ I El-1P3 
UU4b7 Ol7377k J8H GElCR 
VV470 026':>7Uk 
00471 0~6i-J4lk 

00472 044047 
004131 (HJ7000 
004741 Ob20'J2k 
OU47'.:ll 076US2K 
o v 4 7 b I u 11 b 1.p) u 
0 (1 4 1 7 I 0 s IJ 0 5 r.~ t< 
OOSOO V2b·.;,I6k 
u (J 5 0 1 0 i) I) v 4 0 
lJU'J02 0471 !J\)r< 

OIJljU.$ 103101 
0 0'.JI) 4 OIJ 2U40 
1J 0 1::> I} (J li IJ 2 0 0 4 
OUSUb 04-3U6bi-< 

00':107! 10?.~~ul 

OO'J 101 U2:,4b':lf\ 

UUSl l! 000065 
0 u '.:> 1 21 () {J s 1) u u 
OCJSl :sl o3i:.,v421-< 
00'.::1141 uoouou 

JMP r~lJM12 

JMP NUMCl 
NUMC4 A[lt3 t;14 

l f•d-3 
LUA ltfV1P4 
SHi 
CLt3 

TtMP4 

i\JUMC'.J I~L ftMPl.I 
j t•:P 1\J UivJC 6 
CLE 
ADl::S MANT2 
CL 0 
SLZ 
l 1\iA 
A lJ A :"! A 1\1 T 1 
!:>US 
J t·,,! P NU MC 3 
CL.E,t.RA 
tkt-3 
l~SZ 1:.XP 
NUP 

CHARACTlk lN (A), SIGN SET 

ZERO 
ALL 

C U i'"i PU NE 1\11 S 
OF 1-.JUMBE R 

SET 'NUMBER' FLAG FALSE 
SET 'DECIMAL POINT' 

FLAG FALSE 
D EC I Mr~ L P U I N T 't 
Yt:S, St:l FLAG TFHJE 
NO 
l I~ I T I AL l Z t~ t--' 0 S T - DEC I MA. L 

UIGIT CUUNTER TU ZERU 
F£1CH A CHARACTER 
DIGIT'? 
r\lJ 
YES, COUNT DIGIT 
LEFT-JUSllFY 

DIGIT AND 

DIGIT 

SAVE IT 
MULTIPLY PREVIOUS NUMBER BY 10 

LE R 0 C. x PU I\! EN T"t 
NU 
YES, SET 

EXPONENT TO 4 
LOAL> 

NUMt3ER 
NUt<MALlll: THE NUMBt.R 
SET 'NUMBER OCCURRED' 
ANOTHER CHARACTER? 
i\10 
Yl::S 
CUMPLITI:. 

EXPONENl 
t3 I AS A l'JO 

SAVE IT 

DIGlf PUSlTIUNEO? 
f\iQ 
YE.S, ADD IN 

LOW PART 
UF NUMBER 

UVl:.RF L01.11J'f 
Yt:5, t3UMP (A) 

f LAG 

A l) D 1 i\J H I G H P A Ii T 
UV E: RF L 0 V(! 

OF NUMBER 

rw 
YES, ROTATE 

U U~i\l A 1'4iJ 
dUMP 

I:: XPOt\IEf\11 
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13A~t PJl.GI: SiJt:H?UUT INES 

c 4 \.J ;.~ OU~lS> 02':>4h~R J1vp NUMC3 
c 1rn .'> OOSl~ 000 Ob'.) NUMC6 CLE,ERA SHI Fl 'c !.Jo 4 00~17 0 0 5 ~ (JiJ E ~~ 8 DIGIT 
~i41)':) OV~20 O?.S477R JfJiP !\JUMC5 RIGHT 
c /4 0 b 0 O':l2] ()I)" 4 (J 0 NUMC7 CLB DECirJiAL POINT 
C 1-Hi7 (J(} '.'.:> 2 d 07'105~~ STE> TEMP4 
c 1..lt)8 (;0523 v 5':nb 1 ~ CFH TEMP3 OR UIGIT FOUND? 
c qt) g U052q. l 2S;BOk Jr .. P NUMCK,I NO, EXIT VIA (P+l) 
C410 UU52S O'")?.lblh: Ci-> A f: YES, " t: " ? 
(. 4 !l 0 () 526\ ti I)? 0 0 1 RSS YES 
Ct.112 I) 0 5 !:' -,1 u~~S70R J ;V,p l\iUi"-112 NO, NO EXPONENT PART 
C4i3 u (1 s .s ui o17H7k JSH GE. TCi< 
C414 00'::>.Sll Vl':J2.7lH-< NUMt.R JSB ERROR 
Ct.it 5 u 0 ':) 3 21 O':>~liHR CPA .45 "+" "? 
c 4 l "> 0 0 :d .51 (J26:_.,40R .J f••P iWMC8 YES 
C~17 I) u ::>5 41 t;')21~0R CPA .45 1\JO, " 

, '? 
c I.I lt) 0 0 ~ 3 l;J'i (J\)"3401 CCA,t'?SS YES 
C41Y OO'.:.i.361 u26S~2t? J r.~p i\l U i11C 9 NO 
C420 oosn1 Ol?.0~2R STA T t. i"'lP 4 NOTE Mli'WS SIGN 
C421 00':>401 017377R NUMCB J !) i-3 GET CR 
c I~ C: 2 Ov:J4 l I 026':l31R JMP l'JUMtR 
c 42.:S (JO S "+ c' I (J 17_'.S5 5R NUMC9 JSH Dil;CK 0 I GI f 't 
C424 oos1n1 (J 2" '::d l I-< Jr-1p 11.1UfvlE R NO 
cqc::~ UU544 0720':>11-t' SlA l Ei11lP 3 YES, SAVI: IT 
c ·426 OO'.J45 0 1 7 3 ., If( J~H GET CR 
c 4c' 7 0<1S46 02~5h4R J t•·P NIJM 1 0 SECOND 
c !~2d OO~t.i/i 017.SSfo .JSR DlbCK DIGIT"'? 
f1C4c'Y oo~,o O?b':J64R J JV:P 1JUl"i 10 NO 
C430 005':>1 U b ':ni 51 ~ LDB fEMP3 YES 
C431 005':12 1)1J502i) MLS,t>L~ MULTIPLY 
c 4 -~2 lj 0::,:, 3 Ot.i~USlk {\ () fj H:.MP3 PRIOR DIGIT 
c 45.:'.> tliJ 5~14 01!"100 0 !:SL S t1 y 1 0 
c 454 0 (I':) .. )'.:> 040001 ADA 1 AUD NEW OIGIT 
c .:,i .s 5 uo j':J6 IOl?O':JlR STA TFMP3 SAVE EXPONENT 
C436 uo~~7 IOl7:S77k JSb Gt:lCR 
c 4 .3 7 OO~hU IU2'>'J64k J~';P h1Ufv; 1 0 THIRD 
c ~ .58 Oii~ol 10175551"{ JSo UlbCK DIGIT? 
C4.SO 0 u St-2 100?.001 kSS NO 
c 4'-10 UU':>h3 I02b5 . .:>lh' .JMP f\lUfvd:R YES 
c 14 41 (;()':lb4 llfn~OSP< NUMtO LOA TOW3 LO Au EXPUhJENT 
c 4 '-12 Ou5b5 11U 5Sl1S2R ISZ Ttl\';p4 POSIT I VE 't 
C 4i.LS 1JvS6b 1005004 CMA,INA YES, COMPLEMENT IT 
c 4 t4 4 0()~67 lun2uo1 1-<SS NO 
C44S ou:,10 IOtJ2400 NUM12 CLA cu:. AR IF NO EXPONENT PART 
C4~b () U57 1 !O:S741bt-< rsz DPFLG DEC H1AL POINT? 
(,4ii1 00572 iU433bbt< ADA EX PON YES, CORRECT EXPONENT 
C44o uu57j 10 i}?. 0 0 .'.S '::JZA, RSS ZERO EXPONENT? 
c q" 9 00'.::>7 4 1,vc'Sbll~ J fJ1P i\llJM 14 YES 
(, 4'.:;u uo~7::, 11JU2<;c0 SSA NO, NEGATIVE EXPONENT? 
c Li s 1 00~76 i(1 (-'Sb 0 ':I I"< • .IMP NUM13 fW 
(4:.ii 0U':J77 ii) 0 ~~ 0 ll 4 C rJi A, I l\iA YES, SET 
(.453 (JlibOO l•n 3 366R ST i~ EXPiJfll COUNTER 
.C 4 ~LI 00601 i(J17030r< JSH L)8Ylli DIVIDE NlJMBtt-< BY 10 
'c 4SS ()0602 o~1566R iSZ EXPtlN DONE? 
C45h U(Jbti.3 lt/2~601 k J r-1P *-2 NO 
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C457 OU0{_141 (lc~~hllk Jtl,p i~ u !'Ii l 4 YES 
(4Scl (J 0 6 0 '::ll 073~6oh' NUM13 STA tXl'""Ul\J SET COUNTtR 
'c i~':.9 006061 01':>777R JSB •'-1HYlt) MULTIPLY BY 10 
c 4 b () liUb071 057366h' l0Z t:XriUN OUi-JE? 
C4ol 00610: C12S606t-l Jt,'1P *-2 NO 
C4b2 006111 f;b 306hR NUM14 L U A MA 1·~ Tl y t. s, LOAD 
C 4o.S (1ub12! Ot-.7130t( LDl:3 rvi A i\J T 2 NLJt-<;BER 
C4o4 vo61_11 0 ."i ~ O 41 R !SZ SIGN POSITIVt,.f 
c Qb':l 006141 02':>(:,c'!lt-< J r,.,,p f\JlJi"•l 1 5 YES 
C4bb 0 u bl Si 005000 Cfv;A NO, 
(467 l>U616i lJ U1\J0 1 C ~1 1 b , i i\J d , S Z 1::.1 , H S S COMPLEMEl\IT 
C4oh {)061 7! (, 0 "20 u 4 H~A I f 
C4bY l)06201 Ol'.>647k NU~11 '=> JSB .PACK PACK NUiVlbtR INTO (A) AND (B) 

C 41 U 0(Jb211 104400 UST :SVUPl 
tJUbe'.'2! (Jlfj.5lbK 

(, 411 ll062.3! Oh 2(12cR LUA Sl3t-'TR 
C412 006241 (JD 2U 20 SSA 
C 41 .s (JU62':>1 02S64~ix JIV;P NUr,q 7 
c 4' 7 4 0 0 6261 10420() tJ L D SVOP1 

OU6271 Ol~dl6R 
c 41 "5 UQ65vi (.J.~1SU22k ISZ sat> TR 
C4lb 006Hl 1720221-< :1 TA S~PTk,l STORE 
C417 006 32! G~S022R ISZ SBPTR l\IUMrH:::R I 1\i 
C 1~ Id uo6_5.51 1 7 '1022k 5111 0t:H"'lR,I PRUPl:Y 
C47Y UU6341 05~v22R I~l SHPTR LOCATION 
C4oo OU63Si Ci174lnR f\llJ fvl 1 b JSB bCKSP FETCH 
C461 006561 017.S77R Jsa t;E I CR FIRST 
C462 t10bHI (J h (Ji> 0 ~) LO A • 1 0 lJNUSElJ CHARACTER 
c 48 .3 00640! 0 ')~4501-< I~l NUf·1CK RE1Ut<N 
C464 00641! 1 c~4.Svt-<' JrW NUMCK,I VIA (P+2) 
c 4d':J 006421 1U420o NUM17 ULO SVUPl 

00645! (i 1'5516r< 
C4dn 00644! {) l 7 5421·< J bl.~ !Jf)Sl 
C4o7 U064':JI voovc2i~ DE: F S8PTR 
C4dc, ()0646! (;2~o.:S'JI'( Jrv,p NUr·H6 

C~o'1** 
C!~YU*** hi u R iY". A !.. l z t ANO PACK FLUAllNG POINf NUMBER ** 
C4Yl** 
C4Y2 (J(J647! ooouoo .PACK l~(JP MANTISSA IN (A) AND (B) , 
c 4 y .s 006501 Gl$7t42R JSd 1\JOt-<ML E XPONt.JH IN EXP, (E) CLEARED 
C494 006':>11 00?10.:S CU::,tiZArkSS LERO RESULT? 
c 14 y '.::> 006':>21 12')647~ .J t-1P .PACK,! YES 
(, 4Yh U06S31 Cr.44v75 AUd H 117 Nu, RUUNIJ 
C4Y7 006*:lLll LiU~U21 SSA, KS~ PUS I JIVE. i\JUMdER't 
C44A UV6S'::>I OO~oOLJ lf\iH YE.S, FINISH RO UNO 
c q '1 g 0 0 6 ':>61 10.s101 CLO 
c 5 u c, 006'.)7 I (1i)2 0 /4 () ~tL UVERFLUW FROM (6)? 

c j\j 1 OObbOI OU21V4 CLE,INA YES, BUMP (A) 

CS02 006bll 10;::301 SUS OVERFLOW? CA=lOOOOO, B:O) 
c '::>u 3 006021 001 cOO t~ AL 
CjlJ'-4 UU6651 002<J51 SSA,SLA,RSS T 1~u liIGH HITS l'S? CA=l40000) 
cs\) 1j 006b4I 02Sbb7k Jf·'P PACKl NO 
c ':J l) 6 UOnb::,j Oo?~uu CL!:: YES 
CSuf 006n61 0011.30 A!--'S,SLA,ALS SEl (A) =100000 AND SKIP 
C 51.ici OObn/i Ut1l.5UO PACKl tH,R COUN TCRPART TO *-5 



P 1\ (~ E U u 1 2 If.I 0 1 
':)ASf.. PJJ.IGt Sutil--<UUTlrJf:.S 

C509 
,c I) i 0 
C5i1 
CS12 
CSi3 
CSi4 
CSlS 
CS lb 
C'.:517 
C518 
C51Y 
C'::l20 
C Sc 1 
C522 
C 1:5c3 
CSi4 
C '1c 5 
Ct;2u 
C5c7 
C52o 
C~dY 

c 53(1 
CS.51 
C :de 
c !:) 3 3 
CS..54 
CS.SS 
,C':db 
C537 
C'.:do 
G539 
c :,40 
c., 41 
c 5 i4 2 
CS43** 

00670! 
IJ () b I 1 i 

00612! 
U0673i 
Ol1b141 
Ot16 I '.JI 
006761 
(106171 
001001 
007011 
007021 
vulu.:SI 
007041 
uu7os 
0()706 
00707 
00710 
007111 
0 0 7 1 c'. ! 

()071.Si 
007141 
0 0 7 1 ':ll 
i.l 0 l l bl 
OU717! 
007201 
00/r.?li 
007221 
00/231 
U072Lfl 
uo 7 2':11 
OU7261 
007271 
O(ll~'Svl 

007 .. 511 

07?.f77t< 
()60001 
C:lOU75 
(J 100 0 1 
Ot12042k' 
v02V40 
(; 4 {j 052 
1u22vl 
li 0?. 0 0 4 
U421Fc~~· 

002020 
0<'.'':>722r< 
()Lt 0 u 7 5 
(l (j 2 0 2 1 
(j !":'.~ / 2bl-< 
0·421 72.k 
(i(J 12v0 
{)10074 
(,14400U 

0b2.l llt< 
V':J2~b.:SH 

UU?.001 

l r.~Sb4/r< 
U'::!C:,c64k 

02S7c:'.6l-< 
126647k 
l11')~741-.: PACK.3 
(j IJ 2 ll 0 IJ lJf'JU t: ~ 
UOt,41)!) 

12'.)b4 7h' 
016274R PACK4 
(16?.17H<. CJVRl::R 
(J1'Jl.52R 
1 ~ i:, t' !l 7 R 

SlA MBYlO 
LUA 1 
ANO M2'J6 
~TA 1 
l f) A E.Xt-> 
SE:..Z 
AUA ,\11 

sue 
H,iA 
Al.JA. d2ti0 
SSA 
J1viP PACK3 
ADA f~12:l6 

SSA, 1-(SS 
.Jr-~ P r' ACK LI 
A fJ A tj211() 

HAL 
A f\~ I) 1v1SKO 

ALH3 0 
LUA !'vf fi Y l 0 
U'A ''-'11\ltG 
t<SS 
Jl-·iP .PACK, I 
CPjj r'-'lNf:G+ 1 
Jl'-•·P ~ACK4 

JhP .PACK, l 
JSt:3 t.Ri-<OR 
CLA 
CLt3 
J ~·1P .PACK, I 
J S!:3 tRtWF< 
l [J A fv1B Y 10 
JSR OVFU~ 
J ~ .. ,p .PACK, I 

C 5 '4· ~ * * * L U IA 0 I f'J F 11\l I T Y U l\J u 'v E R F L U VV 

CS4~1** 
** 

C ':> 4 IJ u o I 5 2 I u o o u o o u V r LV" 
C'.::><-i'/ OU/Bl Uot.io':>l 
C'.:J1..H1 007.'S4i Oll2V20 
C ':i i.; q U o 7 -1 :, i () h 4'.:> l I ':J k 

C'.:l::;O 007.Sbl 0S222ct< 
C':>Sl 007 YT! OO?.o2o 
C552 007401 Ob2c'.b')k' 

C~53 

CS~A** 

C<::i~h** 

0 (1 7 4 1 i 1 2 S 7 .5 ,: R 

C 'J 'j 7 u U 7 4 2 : IJ u U o 0 u l'JlJ R M L 
(,')-:;d UV14_~1 vl2.ll1K 
(; 5 ':; y (!:)"fl~ 4! u u 2 4 0 v 
C'JoU 0074~1 07::!77b'r(. 
CS61 0074hl 06?.l77K 
re 5 6 2 0 0 7 IH I (! 0 2 v v 5 
C'.:lt.5 OUl'::>O! OU!'.>002 

i\H1P 

LUb M2 
!:>SA 
Llif3 H716 
!UR Hff 
!lSA 
LDA MNtG 
JMP UVf-LW,l 

t\JllP 

STA t,1t:SY1U 
CLA 
SJ A i'vlPY 
l U .~ :~Hj Y 1 0 
SlA,RSS 
SZ!:3 
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SAVE (A) 
OELETE 8 LOW 

ORDER 81TS UF MANTISSA 
SAVE L01tH::R MANTISSA 
FETCH EXPONENT 
U~CREMENl EXPONENT? 
YES 
NO, PRIOR OV~RFLOW? 

Yt.5, INCREMENT EXPONENT 
NO, EXPUl\IENl 

UNDl::.RFLUv.J'? 
YES 
NO, EXPOi~El\iT 

OVERFLm\f? 
YES 
NO, R~STORE EXPUNENT, 

POSil um SlGN, 
MASK TU 8 BITS, AND 
COM~INE wITH LOW MANTISSA 

kET~lEVE HIGH MANTISSA 

NE:GAlIVE 

UV I:. RF LU v~ -f 
y t.S 
i~O 

ZtkO ~ESlJLT 

UN UNDEJ-<FLUV'~ 

LUAU 
APPROPlHA TE 

LUW MA1\IT I SSA 
LOAO 

APPROPRIATt. 
HIGH MANllSSA 

SET 
LEFT-SHIFT 

CUUNTER 
TU ZERO 

ON 
L.ERO 



Phhf. U\Jl.5 #01 4:49 PM ~UN., 11 MAR., 1979 
~Ase PAG~ SUD~LlUTIN~ti 

C f1r; ~ \) U 7':il. I 02'-J77'7R 
,C1'.'llj~ o u l ':J2 I v72042k 
C '.:>oh 00753! 0730o6R 
C'.lbl v 0 7 '.:>4 i (J/7l.5iJk NOKMl 
CSnd U07':):Ji 12'::>l14 2R 
C 1.Jo9 0Vf':)61 (;5'':)77f,R NORM2 
Cj70 O(J7'j71 VV4V6b l\IORM.5 
CSll UU7hOI 00lbVO 
c j 12 U1J/oli 0 1.I ~ U t) 1 
C'J1:S Ov7o2: 02~)7'.Jbk' 
C~l4 Oo7t,..:SI 00206(1 
c ':) i lj (11Jlhlll Oc'.'i7'16h: 
c 'J lb 0 u 7 b'::J i 0u1SOU 
CST? 007bbl UU'J'.:!40 
Ct:) 7 K 007671 0150o61x 
CS7Y UU7701 0b277bK 
( 5 b () 007711 Ou:50u4 
C5ol uu n21 0420142K 
C5o2 Ov77.:SI u 1~04r:r< 
c ':lo3 007741 OtdOoMk' 

c ':':ln4 0 u 7 7 '::>! 026/~q·K 

c sci:, 007161 oooovo 1•'lPY 

C':>dn** 
C-~d7*** MULTIULY Ui\1PACKt:IJ 

\,;'iob** 
c 5cg UU777i 00 0 (J vu 1\10y10 
l, '::J y (j 010001 Oh3il6bk 
{ :JY 1 01001 00201.J!, 
CSY? (i10021 lt?':>177R 
c '-) ~ ::s 0 1()1)3 [ 06SU42k 
(.594 010041 (;440':l6 
CSYS 010051 (J76uLi2t< 
C t:.;Sb OlOIJbi On71.S0k 
csg7 U 1(_)IJ11 UOOOo~ 
CS9o 010101 005'.:>00 
C599 ltlOlll &0006':) 
(,bu 0 01u121 UU'.:>':i41J 
c 6 \} 1 010131 o 1.n i .5o1< 
c b\}2 01Ul41 0V2040 
C6u3 0101:51 002004 
c bl) 4 010161 (;4"30bbt< 

(, bU':J 01Ul71 002021 
CnGb UlUi:-'Oi vc.7u~'=>k 

c bd l OlOcll 0 I) (JI) b '.:I 

c 6 0 cl 01022i v 1/5:>0 (J 

C6Ug 0102 51 (J ~~0421-< 

(. 6 l () (} 10?41 uooooo 
c" 11 u102s1 (1 7 :'S II b b ~< 

Cb12 01026! 017lSOt-<' 
c 6 i 3 01()211 1?.-Sl77k 

Cni4** 

J~»P !\JUk'.M3 
~TA EX j-i 

.ST A i"'IANT 1 
!:>Ttl MAIH2 
JMP hi Uk Ml, I 
ISL MPY 
LLE,t.U$ 
EL/\ 
bt.Z, SSA, RSt> 
Jl\'1P i'Wt<M2 
:,EL,:JSA 
J ~:P :\JlH-<M2 
tr.: A 
th'B,CLt 
::>TA : .. 1A i\J T 1 
LUA r•lP Y 
C!ViA,lfJA 
AUA EXP 
S l .A t:Xr> 
LDA MAN Tl 
Jrv;p NU t< fv11 
bSS 1 

f\lUMM EH tn 

l\IUP 
LOA MAl\ITl 
~LA, kS::> 
J t'; P M ts Y 1 U , I 
LDt'.5 t XI-' 
AlJ8 .~ 

STt3 EXP 
Ll>d MAi\T2 
cu:.,E1:CA 
i: RB 
CLE,i::.t-<A 
l::.kd,Cli: 
A U ts i11i A i\l T 2 
~t~ z 
l l'IA 

A IJ A 1111 A t\J T 1 
~SA,r<SS 

J MP * + ':l 
CL t:, El~ f\ 
t.kB 
l !:il tXP 
,\JL1P 
s i A l•i A I~ l 1 
~Td ·MAf>JT2 
J t>-·: p f'•! ti y 1 u , l 

10 

Clt.AR 
EVEIHTHING 

STORE 
MANTISSA 

AND RETURt>J 
COUNT U:YT SHIFTS 
RuTArE (A) AND 

(BJ LEFT !1\ITO (E) 

n~u HIGHEST HITS O'f 

YES, + UNNORMALIZED 
NO, rwu HIGHEST jjITS 
YES, - UN''JORMAL I ZED 
SHIFT TU 

i\IUr<MALlLE MANTISSA 

'" t) , 
COMPUTE 

CURRl:CTf.IJ 
tXPUNENT 

VALUE 

** 

r< E T U k r>J IJ ~J 
ZERO 

MANTISSA 
fliUL TI PLY 

tH 
8 

LIJAO MANTISSA 
DIVIDE 

eY 
4 

DOUBLE. 
ADO TO 

t->R01JUCE. 
1 • 2 5 * !Vi A N T I S S A 

CURRECT 

UN 

OVEl~FLOW 

c b l 5 * * * u 1 IV l n c.: u r·~ p A c K !:. u l\i u v 13 t R t3 y 1 0 * * 
Chlb** 

1 '? 

1

C617 ul0.501 uooooo UbYlU IJUP MULTIPLY dY DOUBLE-LENGlH TENTH 
C b i U U 1 O .S 11 O td lJ b b k LU A rvi A 1\J f 1 k t-. T U I-< !\J 



!JAGi:: u iJ l 1-1 1Ji 01 
1 A St r-AGt ');Jtit<tJU l 

Cbl9 dltdrl 00200..5 

,c ~2 o 0 l u ·'.S~ 127U.50R 
Cb cl u 1 (.) .s 41 Ob4\)~1l 

(622 \J 1 () _.i; ~I 04bd4c::R 
Cb23 v 1 (J 1 bl U7'>V42t< 
Ch24 (J 1 0 ~') 71 v6:313uR 
Ch2'::> IJ 1 0 4 OI 0000h5 
CS2o 0 l 0 411 J 0()20U 

0 l \) 14 2! OIJO~llt-< 

c '12 7 {J 104 31 {J000bh 

Cn2b u 11)441 U05h4U 

lh2Y 0104 ~I l!40001 
c b.) 0 (J l () 4 bl {_11l2040 

Cb~l \.J l 0 4 /I (i 0 6 0 () 4 

c 6.32 dli;:.,01 vl7131JR 
Cb~.5 \) 1 ()':)11 0 6 ·3 U b h R 
C 6 ~LI Ol!J'S21 1 U020o 

OlU':dl (JU0c'l 7k 
Co.Y.::i 0 l 0 '::14 1 uooo40 
Cfd6 OlO':i':l1 l140001 
Cb.rt OlO':J6i 0431.:HiR 
c tdt\ 010::,71 (I0?.04U 

C639 010601 U 0S0<14 
(. h t4 () Ul0611 Ol7t1b6R 
C641 01 Ob21 (J 1(JIi0 1 

Coi.+c Ul0631 (Jh 3U66t< 
c n Li 3 01 ()r,41 01">7421-< 
cf, 4 1-t u 1 V6SI 1270.SOk 

11~ E. s 

S/A,KSS 
JHP lJBYlO,I 
Luo f•12 

A I) B E: x p 
STB EXP 
LDA iv1Ai\!T 2 
CLE.,t:RA 
MPY iE1HH 

CLE,ELA 
t.Ls,cu: 
AOA 1 
Sf. L 
I f·,;8 
s fB ;v~ Ai"..i T 2 
LUA MAN Tl 
MPY Tt.1\lTH 

CLE 
AU A 1 
AU A ;Vj Atl.J T 2 
0r:· z 
I N\b 
STB i•iAi\i T 1 
STA 1 
LOA MArfll 
J t:>H ;IJOkf'llL 
Jt•1P UHYlO, I 
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01\l Zt:.RO 
;1r1ANTISSA 

ADD EXPONENT OF 
'TENTh' TO 

MANTISSA EXPONENT 
JUSTIFY 

LO/IJER MANTISSA 
MULTIPLY BY 63146 CONE-TENTH) 

SHIFT 
HACK 

ADU IN LO~ER MANTISSA* 
TENTH*(2)-16 

AND HOUND 
TU 16 t:3ITS 

DO 
SAVE FOR 

HIGH 
MANTISSA 

(£FF~CTIVELY) SUM 
0 0 U 13 l E - LE i~ G l H 

PRODUCTS 
EXCHANGt: 

(A) AND (B) 
RtGISTERS 

NORMALIZF: RESlJLl 



P A b I: IJ 0 1 ':J !~ U 1 4:4y PM SUl\i., 11 MAR., 1979 
:3 A 5 1-:. i:.. A lb t S ti tH<l.JLJT I N t S 

cs1.n*** i-.: l ~~u ~TURE o~~-CHA~ACTER UPE~ATURS ** 
'c 6 t.1 h * * 
C649 010061 {Ji.>OOOU 
C6SO Ol0bl! (;7:,o5.1k 
(.651 010101(1Ul127 
C6~2 Ul07li 05.21'-HR 
C653 010721 lb7u66t< 
C6~4 

NUP 
:.> Ti-3 CUUi\Jl 
ALF,ALF 
1ui-< .3c: 
LOH 5YMCK,l 
l SL ~ Y fviC K 

C?,~'::i 

Cb5b 
Ch'-:.7 

ll 1 0 l 3 I 0 .S l o 6 6 K 
1Jl074! U440'J1:> 
<Jl07~i iSOUOl 
010161 U27LIJ4t< 
0 1 in I I 0 .s ':> O 5 5 t< 
011001 U271il4R 
011011 001727 

S Y f'vl C 1 A [l B • 2 
CPA l,1 

c "':la 
Cb'5Y 
c bb(i 

C661 
c 66<:' 

U l l I) 2 I 0 1 0 0 7 .) 
Oll0511C:::70b6K 

C6b:5 0111141 OU~40U 
Cht,4 ollO'JI 040V01 
CboS t>llfl611o0UIJO 
C6c6 0110710122201-< 
Cbo7 iJ11101112022.k 
ChSo U:l 1111 O'J~204"< 
Cbt,9 UllJ2! 027.52_~1-( 
Cbll1 01113iu~7Ub6rt 

Ch/1 V111f~I, 127Uboh: 

Ch'lc** 

SYMC2 

JU.; SYMC2 

rsz COUNT 
J JI-: I-' s y tv1 c 1 
ALF, AU 
M,.lJ 01 r7 
J fv!j-.i ~YMCK,l 

CLA 
AOA 1 
U~A u, l 
Af'.0 UPMSK 
~lA Siii-'TR,I 
CPA bhOOO 
,JfV.P FSC14 
ISL ~Yf'v':CK 

J!•:P ::,YMCK,I 

Cbl~*** Fl~U SALLED SUbROulINE ** 
C6/4** 
C h 7 ':J 0 1 1 l 5 I 0 O 0 U U U F im So NOP 
c b 1 h 0 1 1 1 6 i (i l ~ 0 ~ 0 1-f :::iTb TEf-'1P2 
Cb7"7 lllll7106'>12!..!R LD8 l~GN TB 
C 6 1 K 0 l l c'. o i V S S 1 2 5 R F N D S 1 CPo tNIJTt3 
C~19 01121101~274~ JSb ERkUR 
C6d0 01122! 160001 CAU:R LDA 1 , 1 
Cbol 0112.SllJl0072 A i':l) .b.:i 
c 602 () 1124 I 0')20'JOK CPA TEfv1P2 
C6o3 Ol:tc>'.J 111~7ll'Jk J tv·p FNLiSl:3, I 
Che'~ Ull?.6l044U':;'.:J AD Ii .2 
C68':::l 01li'l10271201-( JMP FNUSl 

. . . . 

C H A R A C T l:. I< I N ( A ) 
-(ENTRIES ro oE SEARCHE:D) 
PU8ITION 

CHARACTER 
STARTING TABLE ENTRY - 2 
SET kETURN AOU~ESS 

UPDATE TABLE POINTER 
MATCH'? 

f\ll), COl\JT HWE SEA RC Wt 
YES 
i\JO, RESTORE 

ChA~ACTER 
A;·m EXIT 

f~E T 
INFORMAT.LON 

WOtW 
AND 

S fUk't IT 

Rt 1 Uki'J VI A 
(P+2) 

SAVE SUB!WUTINE NUMBER 
LOAU (B) WITH SUBROUTINE TABLE 
El~D OF T AHLE'? 
YES 
NU, EXTkACT 

SUBROLJlIN~ NUM~ER 

DES I RED 0 NE 'f 
YES 
Nll, MOVE. TU 

NE.XT TAbLE l:NTRY 

c ":>d l * 
CbdM* 
Cbo9* 
L6'70* 
Ch91* 
Cb'-ic* 
c;;,'-15* 

************************************************ 
SUURUUllNE lU COMPUT~ TH~ STORAGE REQUIRED BY AN 
AR k A Y 1fr1 (JS l:-_ t-' ACK ED DIME NS I 0 N 8 ARE IN A UP 0 N ENTRY 

************************************************ 

T H t. S U tHd.l Li T Ii\! E R E T U f.< 1\J S I f\l A T H E N UM B E R 0 F L 0 C A T I 0 N S 
kl:tJUil'<tU fllk' THE SPECHitO DIMENSIONS 

Cb94* = 2*UlM1*GlM2 
C bY'.:1* 
C 6 9 b o 1 L5 0 i 0 U U u 0 u MU I M ilJ (I t--' 



PAr;E vOlf-, 1.r;o1 
I j A s ~_;_ !=-' ~ 1j !-~ () I J t'H<U I JT l N E s 

ChSl 0 1 1 j 111 o/(JiJOl 

C6Yb 0 1 • ·:.: '.I 010074 ! .. Jc:'.: 
f 

Oli.'>-11 C6gq (J/5r!_r!.5k 

C700 () 11 5 qi ti Q () 1) 0 1 

c 7 \il u l i -~ 51 Odl/cf 
Cl 0r' 0 115 bl 0100/LJ 

C703 I) 1 1 ~ 71 (j I) 1u0 u 
c 7 li 4 01 1 4 (J! lilOcOO 

i) li 4 11 \Ju 1?. 2 .3k 
C1U5 {) 1 l 4 2! (;02020 

C70o o 1 i 4 .SI 0162741-< 
c 7 l) 7 t) 11 4 41 (i 0 ':> () 0 2 Mf::R9 
c 7 \Jc 0114'.Ji v 2 7 1 4 .. Sr< 
C704 0 11 4 ol 1271_-SOR 

STA 1 
A .~O i•lS KU 
STA .FLUf\i 
LUA 1 
ALF,ALF 
A Iv I) MSKO 
ALS 
r·1P Y • FLU fJ 

S ~'A 
J~B f:Rt<OR 
SZB 
jivp *-2 
JMP MOH11, I 
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STORE PACKED DIMS. TEMPORALILY 

STO~E # OF COLUMNS 

A = ti OF ROWS 
DOUBLE FOR FLOATING POINT 
COMPUTE 2*ROW*COLLJMN 

1-{ESULT < .52768 ? 
NO, ERROR UIMENSIONS TOO LARGE 

RESULT < 64K? 
NO, ERROR 
v'ES, REfUHN 



:..- A b E lj (J i l iµ 0 1 4 : 4 9 P 1'1 SUN • , 11 MAR • , 1 9 7 9 
1:3 A ~ t:. r' ~ G t S u d t< u l JT I i\J E ~ 

C711** 
C 7 1 ? * * * h' u U 1\; u A ~ U 8 S C r< 1 P T T 0 A N 1 N l E G t. I~ * * 
1
c 113 * * 
Cli4* 
C 1 l '.:'.> * !-< t. I u k !\1 ,':J 11\ i t::. b t ~ I N l 1 , ::S ~ 7 b 7 J ( t3 I A S t D H Y - 1 J 
(, 7 l 6 * U 1-< t IX l I S l U E R R U t< • 
c 7 17 * 
c lib 
C119 
C7c:O 
c 7 21 
C722 
c 7 2 !; 
C724 
C72':i 
c 7 c. 6 

Ull 1HI 000000 
Ull':SOI 0171601-< 
011".'lll (Jr:'7221k 
0 1 i ':> 2 I 0 !) ~ 0 4 1 
011551 V44U':l2 
Ull~41 OU~O(i.:S 

St; F l X :'JU P 
JSt1 lFlX 
JM...- l:.b-1 
:::>t::Z,h!~~ 

A[; ti M 1 
blA,~S~ 

S08 

S U t; S C IH P ·1 I N ( A ) A ND rn ) 
24-H IT IinEGER'? 

(J 11 ':l':>i 00S02U 
Vll'.:)61 0c'7c21t< 
u11 1)71 12714/k 

C7c'.I** I 

JMP l::.b-1 
Jr.:P Sl:H·· IX, I 

NU 
YE~, ROUi'JU AND 

IHAS HY -1 
lS-BlT 

P O S I T 1 V E I f\J T E G E R '? 
l\iO 
YES 

C 7 2 b * * * ·1 i ~ ll i:. i; '=. R l l E f- L 0 A f I Nb P 0 l PJ T NU M 8 E k * * 
C1i."1·u 
C I 3, U 01 lnOi () t} 0 u 0 (J If l x i~UP 

c 7 .31 Vllbl lU~lUl s ll) 

cl :)2 Ollh2 07~_,l7'K ~TA bl:. I CR SAVE (A) 

c 7 .~d Ullb_si 017 c~_·H< J ~; l3 • f- LUN EXPONtl\ll 
c 7 .54 011641 00~020 SSA NU 1\1 -1\1 t. G A f I V E rt 
cl 3':J 0 11 b ':>: 027210k Jtl1p lf IX3 NU 
c 7 ..:Sb Ollb61 01..t22.36h' A [j J\ Mlb YES, EXPONENT 
Cl37 Lill671 002020 ~!:>A <= 15 '? 
,cl fo 011101 1 (J 3 1 0 1 CLO YES 
C7:.:i9 01111i 0 1-1004..5 f\ lJ A !w-18 E.XPUt\IENl 
c 7 i4 l) 01112! 0i)20~l !:>!)A, ;-<S~ <= 23'! 
c 7 t..j 1 0117..Si 12·7 1 6 ll I~ JMP lFIX,I NO, ALL SIGNIFlCAl\JCE 
Cl 42 011741 040045 A(; A Nl8 MOVE Bl NARY POINT TO 
c 7 <.f 3 l>li7~1 07S225k STA .FLUN SAVE SHIF f COUNT 
C/44 01176 1 06SS7 7R LUA bf:. l CR RETRitVE lA) 
C74~ 011 77 u2120 1:.tk Jf'.!P IFIX2 
C 7 1~0 Ul20U 0 oou 7 l. IF Ix 1 LLI::, bl A, ARS SHIFT (A) RIGHT 
C747 tJl201 00?.2VO CME ~HIFT lH) 
c 7 :.4 8 01202 U0405S ;::, LB I I:. R t5 klGHf 
c 1 i.j y Ole!.O~ 10~101 010 NtJTE IF A 1 IS LOST 
C7:iv 012041 (.d 7 c2 SI·{ IFIX2 l !)l .FLUN OuNE! 
c 7~1 o 1 ~u '::)! (Jcl~OU~ J f·1P IF 1x1 l\j u 
Cl"::i2 0121Jbl (;j 7 1001-< l ~) l t F 1 x YES 
(. '/ s 5 0120/I lc7lbUt< J r-:P !FlX,l 
c 7 '-)4 012101 Ub5:S77r< l FI x ..5 LU.A Gi:lCR REli-<IEVE (A) 

C75'::i 01211! Ov212U CLC.,:,.SA lRUNCAli 
cl ::>6 v1212r 00'3£H)l CLA,i"<Sd ro 
Cl i.j I 0121.:S! vU2'-hJ1 CLA,l-<SS -1 
C7Scl 01214! 007401 CCl:S,"'<SS OR 
c 7 ':,9 0121'JI (JU~40U CU3 0 
ClaO 012lbl Oc.72ubR J hrJ lt-1xc:+c 

IS 
END 

INTEGER 
OF ( B) 



P~bt:. O'llB lt+t'l 
YAbt: t.iAlbt SUh~IJUT It..;t~ 

c 7b2** 
c 1 b -~ * * * 1 A IK t. ~ r< I r 1-M E T I c 1 N v E R s E 
C7t4** 

** 
C 1 t ~ () 1 21 l i U O 0 iJ U O AR If-JV f\J LIP 
C l b 6 U 1 2 2 0 ! G 1 '::l U 0 l X F r~ P f\J 1 

0 l 2 2 1 : v 0 0 c. 3 1 t~ 
Clh7 lll222! 1272l7r<. J t'' P A R l N V , I 
Clod** 
C 7 t1 9 * * * U hJ P A L I\ l U ~\ 
C7lO** 
C771 012c'~l ououoo 
COul Vl2241 060001 
Go1l2 0122'Ji 010074 
C 0 U _.s U l 2 2 6 i (; 0 7 I) \) 0 

c 0 v 4 (J 1 2 1? 7 I 0 lPHJO 0 
cou':l Ulr!.501 007000 
C 0 l) h 0 ] 2 S 11 0 il 0 I) 3 _S 
C 0 u 7 0 1 2 5 r.:'. I 0 .s ~ 2 2 1 R 
coves 012.531 127~c.5r< 
cooq** 

• FLUl\l f'JOP 
LDA 1 

Civtlj 

AUB 0 
CMB 
SLA,kA1~ 

lUk' MSK4 
J t·it-> • F L U N , I 
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l\1UHHE.R lt\J (A) AND (B) 
MULTIPLY BY MINUS 1 TO TAKE INVERSE 

1t"jORO IN (H) 
(A) : (B) 

EXTRACT EXPONENT IN (A) 
SUt:SlRACT UFF 

EXPONENr FROM 
MANTISSA IN (8) 

NEGATIVE EXPON~NT1 

YES, FILL IN LEADING BITS 
f'.:0 

COlO*** Sl~CK ll:1) 01\• llh'J-CURt STACK ** 

C012 vl~.~4 

C013 U12Y:) 
COi4 01.::'.'._fo 
c iJ i 5 012 .. 57 
Co16 (il24lJ 
c 017 01241 
c 0 l t: Ul24~ 

01)0000 
os:,02rn 
vh~U2lt-< 

01:J~u.SUR 

01':>2141-\ 
17SV27k 
1~7234R 

~LWS T l\l(;P 

t. 1 

l~Z LSTPT 
LUA LSTPT 
CPA HSIPT 
.JSd trHWH 
Sltj LSTPT,I 
JMP SLWSl,I 

AOVAl\:Ct: 'LOW 
STACK' POINTER 

STACI'\ OVElff LO!rv'? 
YES 
NO, STACK (B) 



~ A b I:. U U l '-1 i1 0 .~ 
'•-31\ 0 t p b t. 5 u tHW I, I T I N t s 

COc'.0** 
C 0 2 l * * * b tj f\'; rt 1-1 I G H S T A C K P u l i\i T f R * * 

'c \Jc:.2** 
C02.".S V1243 
C iJ2 4 u l 2 4 •'..JI 

c 02'5 
CO ch 
c () 2 7 
C 0 r::ts 
CU29 
C05U** 

Ol24:J! 
u 1246! 
!J 124 71 
o l 2 j ul 
u 12'::111 

~l 0 0 0 ll u 
0074Ul> 
1)t~S0.3UR 

u7".:>0~·Ji~ 
o'::li:.,11271:( 
(1?. '7 2 4 0 r( 
l?.724~R 

1:3H~TP 1\iuP 
CCB 
A !J B HST PT 
s f8 HSTPT 
c ti t.3 LSTPr 
JivP t. 1 
,J l\; p HHSTP,I 

C !J 5 1 * * * f t.IT C ti TU P U F ST ACK * *-
CiJ.52** 
C O .. L) u 1 2 ':I i:::'I ll () 0 u 0 tJ ST TOP i\IUP 

c 0 _$ 4 012':'31 lill26bi-< J0B UPC HK 
COSS 0 1 2 S41 Ul7.321R JS8 KSCHK 
C03~ 012':!~)1 1r,".>U.3tJt< LOB rlSTPT,l 
c cu 7 u 12::.1bl t;U".:.OcO SSB DATA 
c !} jlj 012::-ill tir?.7 ~65R Jr-;P STTOl 
c 0 .3 q 012hOI 104200 OLD 1 , 1 

012~11 1 I) 0 \) 0 1 
c () 4 0 Olcb2i 127 ~':121-< .J fl.IP ST I UP, I 
C041 0126.51 {l f) 0 u 0 1 Sl TUl LUA H 
C042 lllC:b41 til7')05h' JSB FTHOP 
c 0 4.~ 0126::-il 1272:J2k J i·t,p STIOP,I 
C044** I 

C0'4S*** Vt:kHY LEGITIMACY OF UPtl'<Al\l[J 

.c 0 ~ b * * i 

C0~7 Ulch.bl C1dOuvO 
COirn Ol~b71 lb'J030R 
C044 U127UI COS020 

CIJ':>V 012711 (J1731:SR 
c 'bl 
C 1>52 
c '>:, 3 
C0~4 

C 0':J~ 
c 0 ".J t) 
C0~7 

COSM 
C :) SY 
c 0 61) 

c I) b 1 
C062 
CtHd 
C t)c LI 

coos 
COo6 
C\Jtil 
COoo 
COoY 
(, 0 1 () 

c v 11 
C0/2 
C07..5 

lll272111' 1)UU1 
O 1 cl ..SI O'J~?t) :~R 

012741 (J i) s l) iJ :) 

v121:,1 0275Ullk 
vlc'.761 0 U C,U2V 
i)lc'.171 Ol7Sl3K 
013001 loUOOl 
01_·rn11 0 '::> 2 2 6 lHt 

()l50C:! 0 l 'JC.14k 

0150.31 0 4 4 u 'J2 
0131)41 () ~"fl26R 
0131J51 Oo~uOl 
U1j06f lr7~noR 
Ul.3071 Uh21J!:°bt( 

Ul31UI 040U51 
01.511 I v7202hk 
01.512 127~bbk 

{J l 31 .3 000000 
01514 ObOOOl 
01.:SlS 01~2221-< 

v 1 ..:S 1 b 017204k 
01317 U 57 .H 3R 
u 1.:S20 127 q 3k 

U P C H K (\j(; P 

• E: B 
t?i 
OPCHl 

GETUP 

Ud3 hS T PT, I 

J~d GEIOP 
U:A 1,I 
CPA "'-1Nl:.G 
H1B, ~S~ 
Jfl.P UPCH1 
SS8 
J 5ts GEIOP 
LGA 1 , I 
CPA 1111tJE:.G+ 1 
J Sb 1:-.RROR 
A[) 13 ;.,11 

CPK T~lPT 

kSS 
J1v,p UPCHK,I 
LOA TSTPT 
ACA rv;2 

SlA rsTPT 
J r•'P UPCHK,I 
l\JUP 

LOA Ii 

Al\iU If\IF 
JSB l)Rl::.AO 
ISZ bE TOP 
Jfl;;p GElOP, I 
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ADVANCE 

PO INTEi-< 
OVERFLOW~? 

YES 
NU 

VALlDAlE 
OPERAND 

SAVE 
l) t\J 0 I SK'! 

YES 
LOAD NUMHER 

l 0 A.D l\ilJMBt.R 

** 

UPERA~D AUDRESS TO (8) 
D A T A 0 !\i 0 I S K ,.? 
YtS, GET hIGH PART OF OPERAND 

HIGH PART OF 
OPtRAND 1000008? 

YES 
ND 

OATA ON DlSt<'! 
YES, GET LOW PARl OF OPERAND 

LOW PART 
776tj'? 

YES 

f EMPO~ARY OPERAND? 
YES 
r,.;o 
UNSTACK 

T ri t: l E ~1 P U R A R Y 
OPERAND 

EXIT Wllh ADDRESS IN (8) 



PAbt: V\icO ft(d 4:49 PM SUN., 11 MAR., 1979 
'i J'1. St. PA l~ E Su tH< IJ UT l t\I t_ S 

COlt4** 
~Qfj*** AL~GT bPAC~ ~OR INTERMEUIAT~ ~tSULl 

C01o** i 
** 

CU17 013211 OUOtJOO 
COlB C1LS22I 0b2v26R 
C079 Ul.'.S231 QqOOS~ 
C080 01.:S241 U72U26R 
C Ot\ l U 1..5251 U4iJOS2 
C 0 b 2 ll l .S 2 6 i () ") ~ U 1 c? I< 

Cv6.S u13271 uo2001 
c o d 4 {1 l 3 .rn I 1 r:. 1 5 2 t R 
c00:, u1.3::Si1 Uo~n12R 
COob 
Cvo7 
CObn 
C08Y 
C09U 
COY1 
COY2 
c 0 9 .5 
C094 
c n 9 ') 
c () 9 6 
C097 
c () y F\ 

(, OY9 
Cl VO 
,c l IJ 1 
c 1 i) c 
ClU3** 

01332! U021J04 

(J 1 :5 3 3 ! 0 7 2 v ::Jl R 
iJ 13~4! 040Ub4 
013.~'::>I 0-12012R 
01..Bb! 06~02/R 
vl.537 OU20V4 
01.:S~OI Ol~O:)OR 

015'411 040(J64 
o 1..:S42i <; l 2.vc7k 
iJl343i 0U'2004 
() l ..1 14 LI i (; 7 2 U ':J 2 k 
01.:5451 U030t>'-4 
0134b[ v42U.5(Jk 
013471 00?02U 
013'-.::tOI 027c40t<' 
013 1:)1! 01S:So7k 
015;:>2 121-52 lf< 

C104*** C rH:C K f ;Jk 

Cl OS** 
Cl Oh (J l 3551 000000 
c 1 li 7 Ol!>':'.:141 U64v0U 
Club Ulj'.)51 04S246k 
ClOY 0l.5:i61 vO~U21 
c 1 i 0 Ol.5~7i 127 .55.St< 
c 111 (J 13601 U4406":l 

c 112 vLfoll vOS\J.~U 
c 113 0 l .:Sh21 127.SS5t( 
c 1 14 v l ~i-,31 v 3 I ~ ·::d 1< 
CllS V l 3o4! 0b 1)tJOl 
c 116 0 L~651 127..SS_'l~ 

Cll7** 
Cl lb*** Cli~CK Fi.Ji-< 
CllY** 
Cl20 Ul3b61 vUOOOO 
c 12 1 (Jl3o71 v64uoo 
Clc2 015'101 0 4 s 2'::>21~ 
C121 (Jl.37li (;U')IJ21 

c 1c:4 Ul.:$721 1 <.7 '.Sbbt-< 
C 1 c:'S UlS7.3! 04Sl S':>R 
Cl2o til'!,741 006021 
'c 12 7 0137:>1 U57.5obt< 

ct c. a (Jl.3761 1r!_7 5 bb :~ 

R&CHK r\JUP 
L[JA TSTPT 
A 0 A .2 
~lA r~rr>r 

A[) A t.11 
CPA U.> f AK 
r<SS 
J rv1P 1-<SCHK, I 
LUA LSIAK 
H11A 
S 1 A Tf:.MP~ 

ADA .9 
SlA UHAK 
L lJ A LSTPT 
HJA 
:; TA Tt:.Mf->2 
A [J A .9 
bTA LSTPT 
l r~ A 
STA TEMP4 
C IV• A, IN A 
AUA HSTPT 
~.SA 

JMP El 
jS8 MVTUC 
J fl::P }~SLHK, l 

DIGIT ** 
OlGCK NUP 

LUd 0 
A[) 8 I) 7 c:: 
;;:,::;H,~S~ 

Jl•iP UIGCK,l 
ADt:3 • l V 
SS!j 
Jf•:P DIGCK,I 
ISl UIGCK 
LUA 1 
JHP UlbCK,l 

Lt:Tlt.rt ** 

LU CK 1\JUI.) 

LD::S 0 
AUB LH .B 
SSH, !-<S~ 
J r•1P LETCK,l 
Al) b .c:o 
S~t3, !'<SS 
l0l Lt:TCK 
JMP U:fCKrl 

ALLUT 

::>PACE 
OVERFL.01N INTO 

L 0 W - C 0 i-< t. S 1 AC K 'f 
YES 
NO 
SAVE 

LUVd:R 
STACI\ BUUl\JO 

lJPDATE: 
S T A C K ti U T T 0 ~~ 

SET 
SOUt<CE 

ADLHff.SS 
UPUATE 

STACK TUP 
SE.l .OEST INA fl ON 

ADO~ESS 

0 Vt.RF LO~~ 
I 1\1 TU 

HIGH-CORE STACK? 
YtS 
NO, MUVI:. 

LU~-CORE STACK 

CHARACTEH IN (A) 

ASCII 721:3 
Uk GREATtt<? 

YES, RETURN Wl'TH CHARACTER 
Nd, ASCII 601:3 

iJI-< GREA ·1 tR? 
NO 
YES, SET 'SUCCtSS' EXIT, 

LOAD DIGIT INTO (A), 
AND RETURN 

CHAt<ACTt.R IN (A) 

ASCII 133i1 
Uk G R t. A 1 t: R'? 

Yt:. S, EXIT ~l\J l TH CHARACTER 
i\10, ASCII lOlH 

UR GRtATt:W? 
YES 

NU 

IN (A) 
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3A~t PM~t. '3uoROUfll\Jt~ 

Clc'.9* 
,C 1 .S u * U 1\1 t l'J iJ - 0 f - F 1 l E:. C 0 ND I T I U >J t< E T U R N T U P + 1 t. L S E 
C131* ~~·ruk~ T0 P+2 WITH NON-dLANK CHARACTER lN (A) 
c 1 .~2* 
C 1.S..5 015771 ooooou Gc.fCk 1\IUP 

ll1400I LI 5')020r< lSZ CC1\lT C J ~ 4 A !~ Y' C H A R A C T E R S L E F T"t 
Cl.35 
c 1.56 
c l .5 7 
Cl3b 
C 1..F~ 
cl 4 0 
C141 
C142 
c J.id 
Cl44 
c 14':> 
cl t.l6 

c 14 7 

C14tl** 

0141ill 

014021 
0140.)1 
01404 
•Jl40:J 
DlQUb 
01401 
(Jl4lu 
01411 
01412 
01415 
01414 
v l lH '.:>1 

0 i) 21.}(J 1 
1~7'577K. 

U6~U17k 

(J36017r< 
u IJ 4 06'.J 
lbOOUl 
002041 
001727 
01001.5 
U'J22.7U.: 
027'40Uk 
0!>75llk 
127577k 

Rb S 
J r~~P Gtf"CR,I 
LDt3 KA UDR 
l~l bAUOk 
CU:, t:Rti 
LlJA 1 , 1 
8 !:-. Z, R S!-l 
ALF,.ALF 
A f\~ IJ t:;l "17 
CPA HLAl\IK 
JrliP GETCR+l 
l !:>Z GEIC~ 

JHP t:it:.TCR,l 

~U, ENO-OF-FILE EXIT 
LOAD BUFFER AUDRESS 
UPDATE FOR NEXT TIME 
S~l CHA~ACTER FLAG 
LOAD CURR~NT BUFFER WORD 
F If<ST CHARACTE:rU 
YES, POSITitJN IT 
MASK ~XTkANEOUS BITS 
bLANK'? 
YES, FtTCH NEXT CHARAClER 
UPDA'lt: ~1::.TURN ADORE.SS 

AND E:.. XI T 

Cl49*** (:;A(.:KSDACt OVtR Of\Jt CHARACTER ** 
Cl:lV** 
ClSl (/14161 ouooou BCKSP i\IUP 

Cl::Sc (114171 0 (J .~4 u 0 CCA 
c 1 :J s 01420i 04?.U21Jk ADA CCNT 
Cl':'.54 01'421 0720201-< ~:HA CCfH 
C155 11142~ oo5qoo CCA 
Cl56 0142.S 0 4 2 tJ l 7 K A lJ A bAUOR 
cl':; 7 1Jlt~24 072U17t-< STA tsAUOk 
Cl'So 0142°:) 1274lbk' Jf-tcP t:iCKSP, I 
Cl'j9** 
c 1 b (} * * * :) H II i\ f A i\i u 1•l b t. R * * 
Clnl** 
C 1 c2 (J 1'~26/ 

Cln3 014271 
Clo4 014.SOi 
Clb".:.l 011u1I 
Clo6 01i:u21 
Clbl Ul4j.S 
C1b{) 01434 
Cltd U145':, 
Clio 014.Sb 
Clll Olll . .s7 
Cl12** 

{JI) 0 \j \) () 

(h)~SOO 

U16041R 
0 "1 2 1 t.J 1 R 
0 l 7 r,O ·1 H 

Ob~060k 

U4'::>•J20i'< 
OO':>UO~ 

027~.Slk 

121'-kbh: 

C115*** SP~Ct. Fdt't' 
Cl/4** 
CllS U14 140[ 01lOUOO 
c 1 1 b 014411 l1t>SIJ~OR 
Cl/7 0144~1 vu~oos 

Cl lb 1Jli:.+l431 12lLllllJR 
c 1 7 g ol4t:t•~I v462.5~)k 

CldO O 144 Si (I (J ~ \) 21 
(, 161 v 1 t.l4bl (12 7 (~Lt 2 k 
' ·c i de: 01447! u7746H< 
c 1(~5 u 14 SUI Oi-J2l41i-< 

tNUUl 1\JUP 
CCE 
J s Ii 1-.JUMO T 
LIJ A .5~ 
J!jtj UUICR 
LU!j l11ll13 X 1+1 
AU i3 CCi\I f 
.::>ZH 
,Jlv;P * -'J 
J1·•1P C.NOU1,I 

A COMMA ** 

tut.U4 r~UP 

l lJ ts CCf\JT 
tOt:.Ll S/.13, f'<Sj 

Jt.1P t.Ot::LM, l 
AUS i"i 1 '.:> 

SSB,RSS 
JMP EUt.L 1 
::nb UUlLl\J 
LUA .32 

HACK St' ACE. 
l) v EI~ 

LAST 
CHAkACTE:.R !f\i 

li"\JPUT 
BUFFER 

SET SIGN FLAG TRUE 
OUTPUT THt. NUMBER 
UUTPLJT 

A til A 1\lK 

f"IELD 

FULL·: 
NO 

f\JO, Ll.lfl.0 CHAKACTER COUNT 
ZtkU( 
YES 
NO, SUBTRACT ZONE WI01H 
Nt:GA TI VE Rt SULT'.? 
l\iD 
YES, SAVE HLANK COUNT 
FETCH 8LANK 



PAGI:. 0022 r+v.5 
':') (\ s t. j-) fd; t ~ u d K u I Jl I l\J E s 

(, 164 014'.:Jll v l 7 4 77 t< 
Cldj 0141:>2i (}574611-< 
(. 1 dh (i l 4 ':1 _3 I 0274:iUk 
(, 1 d 7 Vl4':>Lll UbSO~Or< 
c 1cl8 014S".Ji 0'4~2SlR 
c 1 t.Y 014':)61 0 (l~Ll2 l 
c l y \) U14~71 O 1 7 14 6 1 r< 
C191 014f)01 lc7440K 

J SB UUTCR 
l~Z uU T Ll\i 
J t·•P *-3 
L0\:3 CCNl 
AD ti f•l7 b 

':>Sr!, t-<SS 
J~1t} UUTLN 
JMP t.OELM, 1 
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(JUTPUT 

t3LANKS 
L 1 NE. 

FULL 't 
y t: s 



P A G '.:: lHJ 2 5 lr.t ti 5 
t) A::; t r> AIG t. 5 U cl t< 0 i ff l 1\J t: j 

c 1 y .~ * * 
C 194*** UUITPuT A CUMPLFTEU lli\IE ** 
'c 11.1'.J** 
ClYb Ul4bll (J OiJU IJ 0 uu r U\J 1\JOP 
C1Y7 01'--lhr.l t>n?.0541-< L DA T Y1.>£ 
Cl Yb 014f)j[ {Jd 001 () SLA 
(, 1 Y9 01464! vo ?.Ou 4 lNA 
c 20(1 o l 46'.:>I 0420201-< ADA CC1\IT 
c .:-' l; 1 014661 Uf)S() 1 ht\ LOb .tjUf A 
C202 vl4671 0171611-< JSB EX t::.C V'v 

c21n 01470! On~ObOK' LlJB i-"1UH 1+1 
C2U4 014111 (_i 4 ':> 0 2 () t< A lJ i; CCNT 
c 2 IJ '.J 014721 {J 7':;0b0r-: STB MLtH 1+1 
c 2 \) 6 014731 0U24UU CLA 
C2v1 014741 vl20~4~ :-:ST A l YPE 
C2vd 014151 016671.k .J !) ts PRNH\1 
C2v4 014161 1274t:>lh' JMP UUTLN, 1 
C210** 

4:lJ9 PM SUN., 11 l\';AR., 1979 

FETCH 'CHARAC.TERS PRINTED' COUNTER 
CORRECT FOR START ON 

000 PRINT POSIT10N 
OUTPUT 

A 
l l NE 

CORRE.Cl 

MAf~KER 

Rt.SEl COUNT OF 
CHARACT~RS PRINTEO 

CLEAi\r UP 

C 2 l 1 * * * ~. u p 1\ C 11 /\ i-< A C T E i< T u U U T P u T B U F F E R * * 
C2l2** 
C 2 1 .5 t) 1 1~ 7 7 I u d o •J o o 
C214 Ol':J0ul 075lb\JI"( 
l2i5 Ul'.JOll 05Su21.Ji-< 
C ~ i 6 (J 1 '::J02i ()66U2Vi~ 
c 2 1 7 u 1 ':J u .:S I () I) 4 u 1 0 

C218 u1:,04! 036Ul7R 
C21Y Ul':>!J':JI lb~Vl7k 
:C220 vl':lUbl U0401U 

C2c'1 Ul':>\J71 v1Jl727 
C222 Ul"::llUI lll007'.J 
C2r:::.3 Vl~lll 0~31601-< 
C.'.::c.::4 l)ljl2! (JOl..HJlO 

C 2 2:. o 1':J1 .SI 0 !l 1 7 2 7 
C2r:'f:> Ol":ll4! 1/~0171-< 
C227 uli:11'.JI 1C.7417t'< 

C 22'H 
C230 OOU461 
C231 OVU471 
C23c uvlhv1 
C 2 .S :S U O tJ '.:l 1 I 
(,2_)4 C1UU':l~I 

C23S (J00 1:di 
c -2 .. fo (l(J () '.'11 
C237 OlU6bi 
(2.fo Ul130I 
c 239 t) l .Sbbl 
C2itl) 01.:+lol 
C2~1 o1'.J77! 
C2,t2 OU40c:'.i 

UUTCR 1-JUP 

l t i"1 p 
TEMPl 
TEi"1P2 
T Er·iP 3 
TEMP4 

CUUl...il 
STEMP 
MAN Tl 
t•I A I"~ T 2 
EX PON 
L>PFLG 
Ai-<Y 1\0 

EUL 

~·1 A IF 1 X 
ISZ CCNT 
LUB CCl\JT 
tilts 
lSl BAUDR 
LUA bAUDR,I 
SLi3 
ALF,ALf 
Al\JD t•;2S6 
lUli II-IX 
Sl!3 
ALF,Alf 
;)lA bAIJOR,l 
Jt•iP UUTCR, I 

El-.i U TEMPS+! 
um f EMPS+2 
t (JU TtMPS+3 
i LlU It: f"'1P S+ 4 
t.UU 'f EMPS+S 
t:lW TEMPS+6 
c: (.Ju f t.14P S + 4 
d~U SYMCK 
Et.,;U i"WlM 
t. (:JU U:.TCK 
t.rrn "">CKSP 
c..(; lJ UUTCR 
t: (,J tJ CLH.JS T 

CHARACTER IN (A) 
SAVE CHAkACTE.f"< 
CUUt''1f II 
f IRST CHM~ACH:R 

OF 1-lUFFt:R WORD? 
YES, MOVE TO FRESH WORD 
LOAD ~UFFl:.R IJORD 
SAVE 

UTHtr< 
CHARACTER 

AUD N~w CHARACTER 
POSI TIOl'J 

WORD AhD 
SlORt IT 



p,...,t;t, 0024 1/US 4:49 PM SUN., 11 MAR., 1979 
3ASIC lNl~P~tTt~ CONlROL 

C24~*******~******* dASIC lNTtK~~ETtR CONTROL ************************* 
'c 246* 
C247* 
C2i..d* 
C244* 
c 2::.i0* 
C2':.l* 
C2'j2* 
c 2':13* 
c 2'':JL+* 
c 2'.:i5* 
c 2~.0 
C 2'j I 
c 2~1:i 

C2S9 
c 2 6 () 
c 2t)1 
C2b2 
C2td 
C2o4 
C2oS 
C2nb 
C2b7 
c 26ii 
C2t~ 

.(, 210 
C2/1 
C272 
C21.:S 
C274 
C21':.J 

C216 
C2 77 
C 2 I b 

FG 000 

lHlb f->"<U1~KAM 1NltHPkEf0 IHE SYSTEM CUMfv1Ai\1DS ANO PROVIDES 
l v u c t HH ~ u l F u R T H E: ts A s I c I N r E R p R E T t. k • A L L u s E R 
CU i'v'H•1 1J ;\d C A T I u 1\l I S U 0 1\1 t. I H R U TtH S PR 0 GR AM • USER RESP 0 NS ES 
CHtC"<t.0 !-=OR SYSH.r·, COMMANDS Ai\iO IF A VALID COMMAND IS 
~ETiCT~u THIS P"UG~AM lNillAT~S APPROP~IATE ACTION. 

l.J A 1 A I L 1 JC AL ru 

u 1':>1 bi \>01s11x 
0151 /I OU.5412 
015201 (:'":lllOS 
vlS211 U40':Hi4 

015221 0')44l'::i 
v l ':i~3j 1; 1HJ c 1 o R 
015?.4i 0 1) ') <! b u t( 

0152')1 OU40Ubt'f 

olSc'ol (J \J 1 I l ~1-< 

01~271 vODUUO 

Ol'.:lSVi oUOOC:l 
UlS.311 00'J000 
01 S~C:! u60147 
(il 1:d5i (11)'~004 
01ij~4i 072004( 
0 l ':>-5:,,1 072U0':>(; 
01 '.)_3b; Ou30U4 
Ul 1:d71 (I 4 l> 1 () \) 
01'::>'401 001100 
vlS411 00':>40U 
0 1 51..i c: 1oU4\>V 
v 154.51 UOU17c!k' 
01S4Li! 00~003 
0 l 54'J' (j l ~ <. l 4 l< 
u 1 '::14 bl 1vU20U 
Ol:J4fl 0UU172t< 

MUl\J I TOh' 

ROYA Ut.F r<EADY 
READY UCT 5412 

A~C 2 I RE.AD 

UC T '.::>4lfl 5 
LFt..EU UtF Lf 
GJ111k KA t)t. F t.JMARK 
::,1 UPA ul:.F S TCtv!D 
Ci~HWA Ut.t-' CM1\iOS 
Llt1!AK t-)0 s 1 
t<C 1 7 UtC 1 7 
E:!'J I t-< y i\JUP 

LI> A iq713 
l r,' A 
STA liGl\IPG 
~TA t-'G l 
Cfv:A I l 11.JA 

ADA lOUH 
At'(S 

CLB 
iJ 1 v • 1 ~(j 

3LA,t<SS 
J ~ cS t.RrWR 

NUCCI!-< Ml-1Y .lcb 

(LWA OF fHIS PROG) 
FINO START UF FREE CUR~ 

ANU SAVE 
AS STA~T UF ~~FFE~ #1 

(UliAM) 
f REE COkt: I 2 

DETtRMINE # AVAIL SECTO~S 

ZERU S~CTUR~ AVAIL ? 
YES, ERROR 
D t. T t: R iv1 I i\J E t3 U F F ER LE NG l H 

L:·~ 027'-J s r A bFt<L A1JU SAVt. 
C27Y 01'.J':JUi 012000 ~·1 A <if kl ANO ~AVE 

ARE: 

C2t0 OlS'::>l! l,4~00'.:lC 

C2cl 01':1'.:12! 0 I 20tloC 
AUA 
STA 

PG 1 
PG~ 

OETERMl~E START AOR OF ~UFFER #2 
Af\10 SAVE 

C2b2 
C2td 
C2o4 
C2d'J 
C2cb 

Ul'.:i'::d~ 
() 1 ~':14! 
OJS'):,1 

0 l ':>':Jb! 
() 15571 

(, 2 o 7 (; 1 ~ 6 (JI 

c2i-rn ltl':>cll 
C2dY U156C.:i 

t2Yll Ul'.::>6..:Si 
'c2s1 01:,bql 
c 2\;c* 

(;1~00':.>X 

0Ul':Jblt~ 

01}1".)j(JK 

(JUOOl lC 
v o 1 ':J2 l R 
OJ':.115'.Jk' 
(1 U ~ 4 l) 0 

012001c 
<1l~0 0 2C 
(Jl?OUOC 

J s ij t: Xt.C 
Ul::.F * +:5 WOkK AREA LIMITS 
UtF t<C 1 7 
1>EF FH<AK 
DLF LTt\AK 
Dtf :.1 IL t:. 
LL A 
("ll A r'Gt-'T 1 
~ 1· A i->Gl-'T2 
STA PGPTR 
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~ASIC H~l F 0 t-<t ft.K CUNTROL 

C2Y~ 0 l ~6'.Ji Oo 2U02k f-LUSH LUA FWAM 
~2q4 0 l ':>6bl (Jl?UiJ7C S 1 A PBUFF StT PROG~AM BUFFER ADDRESS 
C 2Y':J Ol'.::>o7I 0 7 2u] 1)C SlA PHPTR SET PROGRAM 8UFFEI-< POINTER 
C29b 015701 Cto?.14lk LOA ;. 3C.: INITIALIZt: 
c c'-17 ul:Jlll 01~2llt< STA H LI\ i~ K DELETE CHARACTER FOR GE:TCR 
(, 21.io 01'.::>7 21 t10;:4oo CLA SET L Il\!E NUMBER 
C2Y9 o 1'::J1 ..:sl 01203.SR STA .LNUM TO () IIH TI ALLY 
C 3v <1 iJl 5 7 4 ()'7201~~< ;:)"1 A ULULN 
c ~ l.i l u 1 ':J 7 ':J 06.~/4lk ROYPT L IJ A l-'R1\iTL SET TO 
C -~U 2 Ol~lb 01513H< STA LIS TR CO:V1MA1~D MODE 
C.'.SU.5 0157/ 0\J2Li()\) CLA 
C :Su4 01600 (i73b67k STA DRi.JST CLEAR DATA REtJUEST FLAG 
c :s (J s OlbCJl U720~:H< STA fFLAG CLEAR Pt-iO lO READER INPUT FLAG 
C .. fob u 1b(j2 U/2024h' 01A r lY FL CLEAR TlY TAPE FLAG 
c 5 tJ l 01605 0 7 21 '.:> lH< STA • CH~- LG CLtAh' D lS:< INPUT FLAG 
Cfob 01604 ut2v2jR SIA tNt-.LG 
C3u4 u 160'::1 Ul5264t< ~iA XII RESET EXECUTl!JN EXIT FLAG 
c..s1:) 01biJ6 (j ~'J06:S LUA .b 
c 511 (jl61)1 On7-jl6i-.:' LD!i i~ IJ YA 
C.5i2 01610! v17lolr\ J Sts t_Xf.Cv~ 

c 515 016111 0t>374U< PEXIV1K LOA PRr-JTL Sh I FT TO 
C.H4 01612 1 0751311-< STA LIS TR COMMA i\iiJ MODE 
c ~~ l 5 016L51 0h2U2.:Sk LOA TFLAG 
c 316 (l 1 b 1 4 0 O ?O v2 '0 !. A IS T APf::. FLAG SET? 
C _H 7 Oibl51 u27744R Jr-'·P Pr1\PE.+l YES, GET RECORD FROM PHOTO RDR 
C 3 i E Ol6lb1 0t>21 '.:>Uk LDA .Df LG IS DISK FLAG SET'/ 
C31Y v16111 (1020Ur!. 'vL A 
c .. $2 0 (Jlb~Ui C!2':>052R J P·iP l'JX TkC GET RECORD FRUM DISK 
c 5c: 1 016211 0c7b55t< J t.-1P bT~CO THIS ADDt::IJ (6-APR=71) 



P A h t. o o 2 b ltt v :S 
;) A S 1 C l ll\1 I t. 0 ~-? t T t i"< C U N T R U L 

C325 
c fr 4 
'c3c''-i 
c 'Sc:'.i:. 

c .fr7 
C.5co 
C ")2,Y 

( 3 3 () 
C.5.51 
C332 
C :S5 S 
c •'5j4 

C3:>'=1 
c 3 -~ 6 
C.F·,7 
CE~* 
C.539 
c ., 4 (I 

C.~Lll 

(, .5 i.'.j c: 
c 3il 3 
(. .s 4 q 

c .54'.::i 
l; 546 
c .s i.i 7 
(, -~ 4 b 
C5i.+9 
C ..s Sv 
c ~~ 1 
C.5~2 

C.SS5 
C~'::l4 

c :5'~ ~) 
C :S::)h 
C 5·~ I 
C .SSt, 
c _4) ':J9 
c j 0 (J 

C.3b1* 
c 36c:'* 

tllo2d C1 t>7'.:lr' .. W DA.fAI 
(J 1 b? SI 0 l '-' \) 4 u K 

U 16241 Ub2V24R 
ulo2~1 lFJ2vU2 
016261 027b~fok 
1Jlb271 (JiJ3400 
v J b .5 0 I (J h ~II 4 () h' 

OlbSll 0171611-( 
vlo.521 't1c7o5bt< 
Olb33i VbOUS11 GTkCD 
0163L41 On771C..k' 
v 1 o 3 i_:, I <1 1 l 1 6 1 i'( 
(Jlb561 062247k 
o 1 td 7 I (: 6 s o 1 b t( 

v 1 b a 0 I fi l 1 1 2 4 f< 

Lf) lj 
~-r i; 
LDA 
'dl A 
JMP 
CCA 
LUB 
J Sts 
,JMP 
LUA 
LUd 
JSB 
LDA 
LDB 
J::Jtj 

LFd:D 
kSYrvl 
TTYFL 

GH<CU+3 

r< s y I\~ 

EX I:. CV~ 
*1"4 
1V!.~ 

XPhl 1 
tXt.CVii 
M7e. 
.liUFA 
f:. X t CF< 

0 l b 4 11 0 o 3 o 2 1 k PRC S CI-: A , SS A , RS S 
Olbt.+21 01Sc14h: JSt1 U<HOR 
OlbLnl C17?020h: r<Tlt. bTA CCNT 
ulbt44I Oh:?.Olbl-< 
V1 o4:il 000066 
Olb4bl 0720l7k 
016471 Ul7577H 
Ulb~t1I V27b22k 
016':)11 Ob7667~ 
0 t 6")21. UU6v03 
Ul65.:Sl 0t:!.7674k 

(JlbSlll l>':l~lo7r< 
v16'"J~I 027760k 
U lb':lbl UU2400 
(l l b ~ 7 I G t 7 1 b l i-< 

UlbbOI Ol7tH6R 
(J 1 6 r, 1 I U 6 ?. ~ 2 6 t..: 
iJibt,21 {)131.Hk 
Olbb.SI 1Jh7b6-/J~ 
Olbb4 OU2400 
Ulbb':J U/3bb7k 
Olbhh 124UV1 

LliA .HUFA 
CLE,r.LA 
01A liAUIJR 
JSB Gt.fCR 
J"MP uATAI 
LIJd U re LJ S 1 
5Ztj, r<S~ 

Jt1P CKl-<CD 
C P /, .::> 

J r·lP SlUP 
CLA 
. .JSH t:XtCW 
JSB ~iCKSP 

L[J A kMUDE 
~lA Ll0TR 
L Lit:S Uf·hJST 
CLA 
:::>TA lJ R !JS T 
JMP 1 , I 

4 : 4 9 P iv1 S U N • , 1 1 MA R • , 1 9 7 9 

U1AU AODRt::SS OF LINE FEEIJ 
SlURE ADDRESS OF HEADY SYMBOL 
TlY TAPE 

l i\JPUT'? 
YE~, ~UPPRESS LINE FEED 

NO 
LOAD LF OR '?' ADDRESS 

PklNT LF O~ '?', NO Ck•LF 

PHINl l TO SAY BASIC 
1:) r<tAOY 

GET t-<ECORU FROM TTY 

SET A=-1-# CHARS AND CHECK FUR 
!·H::co:-<D TOO LUNG 
-1-# CHARACTERS < O,SET CCNT 
LOAD BUFF~R ADDRESS 
SHIFT LEFf,LEAST BIT USED AS 

tJOO/EVEN FLAG 
~ETCH FikSf CHARACTER 
NULL Rt.COt<O, INPUT AGAIN 

OATA RElJUf.ST'? 
NO DATA R~QU~ST,GU CHECK RECORD 
ASCII S FIRST CHARACTtR? 
ASSUME STOP REQUESTED 
L !NE 
Ft:ED 
BACKSPACE 
RETUk'N TO 

t<UI\~ MOtH: 

CLEAR DATA REQUEST FLAG 
GO TO DAlA REUUEST CALLING POINT 

C:563* !HIS St.CTlUI\ f.<EQlJ~SfS DATA INPUT 
C~St>4* 

C.5b':i Ulbt>7 VIJIJiJOO IJ~GJ~T 1-.iuP 
(joo Ulb70 On1141W LUG PRNTL 
C '> n 7 iJ l o 7 1 I O n 1 .3 1 t·( 6 T B l I S T R 
C -~ b b ll 1 b I 2 ! v b 7 ~ 2 4 R l lJ b Ll M R K A 
C5oY 1Jlb151 027o25R JMP UATAI+l 

~XIl/ENfRY AND FLAG 
SHIFT TO 
C 0 fvd'-'l A N () M 0 D E 

P R l 1\1 f ' '! ' A N l) vJ A I T 
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'.3 l\ 0 I C I I \I l t=. \:• ·-< t. l I:. Ii C d 111 l rt u L 

c 511 * 
Ci72* THI~I SEC11UN CH~CKS ~tcuRLl FUk SYSTtM COM~ANOS. 
C515* 
c 5 i Lj 

C!JIS 
C Ylb 
c ..s n 
G $ r <~ 
C _5 I q * 
c s 0 (J 

c ·so 1 
C -~Br>. 
c .16 5 
c .~ c. 4 * 
c :~d'i 
C5c6 
c _fol 
c .5 !) ~ 
( fo~ 
CY-1U 
C SY 1 * 
C .S '? 2 
c '5 '1 j 

(11614 
u 1 o I :, 
016/b 
01677 
0 17100 

0 11()1 
011 Uc 
01"105 
011U4 

U17U'::> 
Ulluj 
vl/o6l 
u 17 0 7 
0 l I 1 0 
0 1 111 

01112 
vl'll-5 
I) l 7 l 4 

Ot>6021k CKt<CU 
076022t< 
1720221~ 

0175b6t< 
U~6lS~r< 

062llY':Jk 

Ob4041 
Ol~c42k 

01~27 4h'. 

I 1\IV~C 
060Ub~ 

()q20:dk 
0 1L5':126K 
1 t:>4\JVO 

l~40Ul 

0 0 1715 I< x tJl\rl 
0.!041'.Hi 

U~7~41J 

LLH:3 SSUFA 
ST ts S!:H..1TR 
~TA ::,r;sPTR, I 
J &ts LET CK 
JMP SYNTX 

LUA f 6LAU 
LDli i'-1 l u 
J bl:.1 I ti~K'H 
J SH tRkOR 

t 1.-lU * 
LLi A • 1 u 
ADA COUNT 
A[) A C!'·HWA 
L IJ ti 0, 1 
JMP 1 , I 

IJ [: ~- *+l 
A::;C 2, ! 

INITlALIZ~ SYNTAX BUFFER POINTER 
PUT FI~ST CHAR IN SYNTAX BUFFER 
IS CHARACTER A LETTER 
f\lO, TRY SYNTAX 

LOAD SYS CMND TABLE START POINT 
LOOK FUR A 

SYSTEM CUMMAND 
NOl A VALID COMMAND 

lNVALIU CMND ERROR REFERENCE 

ADU SfARl AOOR. OF CMND ROUTINES 
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~ASlC l~f~P~ETlR CUNT~Ul 

C 3Y':>* 
C .59o* 

'c 'S 9 I* 
c .5 ~ti 

frllSI ~t:T~ UP AND EXtLUlES lHE SYSTEM COMMAhJDS 

Ul715i COMMAND LIST REFERENCE 
C5Y9* 

cqoo*******~*********************************** 
C 'Hi 1 * * * T rl t:. I F U l L U vd l\J G T A b L t A D IJ I: U 1 3 - A P R -11 * * * 
C~V~*******~*********************************** 
c !~ v 5 * 
C :..f u4 0171~1 001727~ IJ t F 1~ Ur~ 
c 4\):) Ul/lbl 00ll5(rn U t. F ::>Ct-<l ri 

(. 41) D Ul7171 UU17-H~ UtF rLIST 
C4u7 Ol7cOI 001 l _s.st< ut: F 1-1L 1 ST 
(;1i\)d 01721! IJ1Jl143t< Ul: F t->T APE. 
C ·~U4 0 J. l 22! UUl 7o(H< Ot.F :·nuP 
(,qi 0 011251 0 lj 1 7 1 ct< UtF TAPE 
c 4 1 1 01724[ 001774R Utf b Yt:C 
C4i2 Ul725i 0V1777K iJ E F Ptmc 
c1n 5 0172b! 0020031-< ut:f LUAU 
C4i4* 

(41~*******~****•****************************** 
C14lb Ul 72li 0272jbR kUN J!Jip MF ASE GO TU kUN ENTh'Y POINT 
C4.l7* 
C418 
C419 
c :1i0 
C421 

"'c 42c 
(.; 42 3 
C4c4 
C42S 
C426 
C427 
C 1-tc" o 
(42'1 
C430 
C4_H 
c 4..SC: 
C LI .:S 5 
Cq54 
c:.us 
C4.5o 
C437 
c .~~o 
C4.5Y 
c '4 t4 l) 

c ~ 141 
C442* 
C4L.\.5* 
c1.i,~4* 

c ~ 4 ~i 

c 4~ 6 

C447 
"c ~ '-H" 

t, 44Y 

017..501 Oc::7Sb51-< ~Ct<IH Jf•'<P i-::LUSH 
U 1 7 ~ 1 I 0 6 3 r 4 1 k Tl. I ~ T L D A t_, k 1\1 T L 
U17 521 (JOS401 CLH, RS::; 
v 11 .:U I 0 6 .3 1 4 U t-< P L I ~ f L U A P U !~ C L 
vl7_~41 U/31.Slt< ::;l/J.. Ll!:)TR 
0 1 7 5 s I 0 0 s '4 (HJ 

o 17 561 V l 6023t< LPUl\ff 
017571 026t>41K' 
IJ 174UI 01 .~~42f< PuNCL 
v 1 I 4 1 I li 1 5 1 6 1 k P t< 1\1 T L 
01742! 01~~2llk TLPUl\J 
L1174j[ VU'JUOO PlAPt 
01744[ Ub2U25r< 
01/4jl 0U2005 
01146[ (1c!.lt':>lk 

0174ll 0171':>2~' 
vlt'.:lol uc.7':>7'::Jrc 

CLi:; 
SH~ fFLAG 
Jr·:P LIST 
DI:: F i:XECP 
Utf t.Xt.CW 
OlF LPUl\J 

NUP 
LDA tl'Jf LG 
SZA,kSS 
Jf··:P * + _-S 

J~H 1:.Xl::CS 
JMP tWYPl 
LUA .7c:: 
LUb .tiUFA 
J:it3 t.XtCl 

01'7':>21 lioStll6R 
017531 0171.371-< 
017541 UO~iJ05 
Ul/S':JI 027744k 

f-'1-<t:i-<R ~LA, kS::> 

Vl1'.:ibl li/?.OC:.Sr< 
017':171 Uc7641R 

ollbVI vn77ttP< 
0 l 7 6 l i U 7 7 l .'i l K 

017621 Ub2~b.5K 
lill65 uo2006 
Ul7b41 0 c. 7 1 b _5 r< 

STUP 

JMP !-ITAPt.+1 
~lA TFLAG 
Jrv,p Ri-'t-<CS 

Ll.;8 Pt-Hl.iTL 
~to Ll;)TR 
LDA MNtG 
!h1A,bZA 

Jl•·P *-l 

SCRAlCH CURRENT PROGRAM 
LlSl PRUG~AM, TFLAG : 0 

PUNCH PIWGRAM TFLAG # 0 
S~l ORIVl~ ADDRESS 

GO 10 LIST ENlRY POINT 

GET Rf:.COt-<U FRUM PHOTO kEAOER 
y E. s 
NULL Rl:.CUk'O 
SEl FLAG # 0 
GO PRUCES~ RECORD 

SHIFT TU 
COMMAND MOOt. 

O~LAY Fuk 100 MILLISECONDS 



Pii.GE U0cl1 tl\J "!i 

3ASIL l~TtD~tTER cuwTRUL 

(. 4:;0 
c q '::. l 
'c 4:.2 
(,4:J5 

01 I b '::> 

v17b6 
01767 
(J l 7 l 0 
(11771 

Ol7lblR 
Uh00~7 

Uol'Jc!Sk 
017lblR 
u;..:7':>7'".1R 

JSo EXf Ctv 
LDA .4 
LLB STUPA 
J ti o t.xtcw 
J t--:P r<l)YPT c 4-:_4 

C4'.:i':l* 
C45h** 
C4S7* 

:::; t i LI !\it. Ff: EU ~ U P P tff_ S ~ l U I'.! 

C4S8 Ol/72 072024R TAPt :, 1 A Tr Y FL 
cq':Jg 017751 0276.Bf.< Jtv•P GH<CD 
C4tU 017741 01':.>UU~X BYE.C .J SB t: x I:. c 
C4bl Vl771:li 0017l71i lJ I: f *+c 
C '4 o 2 I) 1 7 "! b I U ij 0 U b 1 UtF .6 
Ct.io.3 01"/7/I 0f)37t~2K PUNC LOA TLPUi\J 
C4c4 020liUi Ul313lr< ~TA LISH< 
c 1~65 o~oo 11 uOS4tM CL1:1,1Nt:S 
C 4bb v2002 I 027 l .foR J 1\·ip LPUl\!F 

C4b7** 
C4bei*** LUAU I-' k 0 GR t\ !.it Ft<LiM U Uit< FILE 
C4b9** 
C47o UcUtJ5 (J!J{Jll0<J LUAU hill p 

c 411 02004 06~ljd{ LL1A ~Pt>P 

C412 Oc'O 0 5 0 I ?.137 k !:> ·1 A FflJAMt 
c i..f 1 !J 02000 U7214UH ~TA FN/\ME+l 
(I-'. 7 4 \.12007 1Jf214lt< ::, 1 A FNAME+2 
c 4 7 ':> 020101 (.ih?l~hk LUA FAUR 
C t'.l I 'J 02Vlll l)t>10UO Ald 

,c 4 I I 0~u12i Vl316(Jk ~lA Pl\JIR 
C47h 0c:'O1 5 I Ul7.Hik LO 1 J Sti 1;E re R 
Ct.it9 020141 02SUS2R J fv,p LOc! 
C I~ t, () lJc:'.OlS1 (J/~04':H< bl A .Tt.MP 

C4dl 0201 bl llb7lotlk urn PNTt< 
c l-t62 020171 0;11oot< 1 ::>Z PNfR 
c 4 d .5 oc:u201 00406'::! CL!:,l:.Rn 
C 4()Lt 020211 l6~Hl0l L [J A ti , l 
c 4t,"::> 02022! 002041 bt.Z,r<S~ 

c ~ti 6 020231 (..d}l 7 27 ALF,ALf 
c 4 ~~ 7 02024 U10o7'::l ANO f1112~b 

c i.J 6 ij 0202:, 0.S'204jk' 1 UR • Tt--y1p 
C 140 Y 02tJC'.'.61 002041 Sl:l,KS0 
c .~9 I} 0202-11 v \) 1 7 2 /' ALF, Alt· 
C4Yl 020 501 170001 ~TA rs, 1 
C492 Oc'0.511 O~':>\J l ..Sk' J F1P LLH 
c 49 -~ 020 ..52 o I c,o o~x Ll>2 J s ij f:Xt:C 
C4Y4 020 B 0V?US7k UI: f *+q 
C 4Y'::-1 021)51..1 Oil 0 1 .:SH< Ul::.F . l K 
C4Y6 0205~ l• 0 21 s 7 K' OtF t-NAME 
c 4 '11 0r.:'05b {JIJ21Li2H IJ t F !\J~t: cl 
C4Yb 02U.S71 lib214~h LIJ A NSt:CT 
c 1~9g 02040[ (j 0 200 :S ~ZA,kSS 

C '')Gu 020411 (116274k JSo t Rt< UR 
c ~lj 1 020421 l1b21~2"": l\JUF IL L tJ A t\JSt~CT 

C50c 0204..SI lt!J2004 1 f'V A 

'c rso 3 020 4 41 OU3004 Ct-': A, INA 
c i:io4 or.:u 4 ~i ul~l4':Jk Sf A t. ffl Ll'J 
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C-R Ar\jU L-F 

Pk l i\Jl 'SlUP' 

SET TO 'l!\PE' MODE 

St:: l F !LE h!AME:. 
l (J 

All 
BLANKS 

LOAD FILE l\IAME. ADDRESS 
UOUHLE 10 USE AS ~YTE POINTER 

FElCH FILE NAME CHARACTER 
ENO OF INPUT FILE, EXIT 
~AVE CHARACTEI-< 
GET tHTt PUINTEt< 
t.;UMP PUINTE:R 
MAKE WU~D ADDRESS AND SET 
L/H fLAG THEN GET WORD 
C~l=O FUR LEFT CHAR. 
PuSITION CHARACTER TU LEFT BYTE 
MASK RIGHT HYTE ANO ADU 
NEV-4 CHARACTER 
CEl=O SWAP HALVES 
UF A 
A1\iO SAVE 
[JU IT Al:iAIN 
SEAkCH DISK f OR REQUESTtD 
FILE 

If FILE ~UT FOUNU 
PRINT ~RkUR M~S8AGE 

MAKE -CSECTORS+lJ 



P "" G t: li I) .S v 1# 0 -~ 
'.5 A S 1 C 1 l1\J T f.. w I"'! t::. I E R C U 1\1 I k u L 

C'::n>:J 02()4bl Un214bk LOA 
c 'Su 6 Ur.:'0471 072144R :.:; TA 

"'c 1
11j 1 020 ':iol (10~40() CLA 

Cl..)06 IJcO'.Jll (j ., ~ 1 4-' k ~TA 

c '.Ju9 02o::i2: ()b202ijk NX TkC LUA 
c 5 i (j 020551 0 0 20 Or:' bl A 
c ~ J l Ucl154! uc.7')75t< J ~'ii-' 
C512 0205:;1 01:,uolk J~d 

C':J j s U2(J':l61 t27'::l7')k' J Mt> 
C~l4 v2os 11 v121':iUK ~TA 

C'J1'J U206UI C?..7b4lt' JHP 
(')lb** 

C11l7** 

u N 13 lff 
r.iiLUCr.J 

RLSEC 
ENFLG 

klJYPT 
OISCR 
HDYPT 
.IJFLG 
RPRCS 

4:49 PM SUf\I., 11 MAR., 1979 

FUWCt kEAD OF FIRST S~CTOR 

SET R£LAT1Vf SECTOR 
TO Ztl-<O 
tND STATEMENT ENCOUNTERED? 

Y~S, kETURN TO READY 
NO, READ NEXT SOURCE STATEMENT 
ENU OF FILE, RETURN TO READY 
SET UISK INPUT FLAG 
GO PROCESS RECORD 

C5ib*** 
CS19*** 
c ':led*** 
C::l21** 

R f: i\ ') A :; U U ~: C i:: S T A T E r•H:: 1\J 1 F k UM T H E D I SC 0 U r P U T B U F F E R 
~H~~ THE tiUFFtk IS EXHAUST~D ANOTHER S~CTOR IS READ 
F k 1 J "'1 T r1 t 0 1 S K • 

C'::>ic'.** 
C ~ r: 3 11 ~ o o l I v v o •> u u 
C ~)c:4 U2U621 ll 161 U'::>k 
C~i~ 0206~ UU1727 
C52b 0~Ub4 01007~ 

C~cl 0206~ 0/215jR 
C5cb U~Obb OU?OOS 
CSiY 02067 12S061R 
C53u u2u7u U030u4 
C531 02071 0721S4k 
~5~2 0~072 Ub~0lbk 

CSj5 O~UI~ Ol21Slk 
c s ~ 4 (12 0 1 4 (j· 1 6 1 \) :i h'. 
C':d'::J UcU7511121:,lh'. 
C'JSo o207ol 0~61~11-< 
C'J3.7 tl2U771 O.:SS154t~ 
C:do 0~1001 02':>07'4f-< 
c55·:.., u2101i o.sS06lk' 
C':)C:H> U~l021 C'b~l-:>~k 

CSt..11 t)21U31 VOlUVU 
C5t.i2 0210~1 12~o61R 

C'J4~** 

UISCR NL!P 
JStS URuRO 
ALF,Alf 
ANO Ii l I 
STA STLEN 
'dLA, t<S::;, 
J t•; P lJ I 5 C R , I 
Ct·/·A,11\JA 
bTA lEr<MS 
LOA .t>UFA 
SlA StiUFF 

DSCR2 J0B URURD 
ST A St.HJFF, I 
lSZ :iBUFF 
ISl 1ERMS 
J~i\P USCR2 
l5l UISCR 
LDA SlLt:N 
ALS 
J f" ~ U I ~ C R , I 

GO GET 1HE lST WORD(: # OF WORDS) 

SAVE STA1EMENT LENGTH 
IS IT=u 
YES, END OF FILE EXIT 

StT WORD CUl.HHER 
SET START 
OF 'tHJFFt.I~' 

HAVE ~E FINISHED THE STATEMENT? 
1\!0 

YES- RElURN 
G~l ~TAT~MENT LENGTH 

MAKE CHAl~ACTERS 

C St..14* * * 
CS~'::i*** 

C5'46*** 

READ A VvURU FROM Dl!:>K INPUT BUf'FER 
~·~ h I:. '\I r rl I:. lj lJ F f t R l s t: x rt A u s f E l) A N E ~\ s E c T u R 
~S ~tAD FROM fHE DISK 

C7'4 7 * * 
C':14t> (1ciU':Ji CiiJOVvu OtWtW 
C5q9 021061 0621441-< 
Cj s iJ l' 2 1 o l I v s 2 1 4 6 !-< 

C551 ilC:llOI Oi>?.001 
C'i::.2 021111 GC'.Slc'.Uk' 
cs:..:i 
c '")jli 

c ·:»:J j 

c ') ':::; b 

C'.J ':. 7 
'c ':>':.a 
( ')':;9 

02112 Uh2147k 
IJ2115 072144t' 
Ve i 14 0 5<:> i 4 Sk 
(k115! 002U01 
Uc'.ll6l lc~06lk 
0211-11 016l23H 
02'.lcOI 1621441-< DWOS 

NOP 
LUA 
CPA 
k~~ 
,J ~; p 
LDA 
S1A 
lbL 
R55 
JMP 
J 01:1 
LI; A 

!-!LUC I~ 
Ul\JHUF 

owo:> 
iJi:HJFF 
i 11LUCi\ 
tN1LN 

Ul~CH,I 

RSC.CT 
MLUCN,l 

POINTER AT END UF BUFFER 
YES 
NO- GtT THE NEXT WORD 

SET PU1N1ER TO START OF BUFFER 
ARE WE AT THE END? 

YES, TAKE P+l EXIT FROM DISCR 

GET NEXl ~ORD FRUM SUFFER 



Pf\GE 00.51 lttv~ 

i.: A ~ l C H\I T t. •J K t r t. k' C U lfl h' u L 

(. 5 h 0 Uc!l21! 0Sb1£Jl.~k 
Cr-lb 1 02122 12Slo~R 

'c Sb2** 
C'ib.5*** k I: ,A, f) A SLLlUk 
(,ljb4** 

C 'Jo:i UC:' l 2~11 
C'=>b"' 021241 
C':Jb7 021251 
C5bc 021261 
CS64 021271 
CSlO 
(, '.::> f 1 
C'S I 2 
C ':>I .5 
C'.".>lq 
c ') 7 s 
CS/6* 
C517* 
C '51 K 
cs i' y 
C:>dO 
c 5 cl 1 
c ':i /j? 
c ':) c-; _) 
c 'S 0 4 
c ·:,cs 
c ·:Jo6 

,c 'J d 7 
C :rn 8 
c ':>b9 
c 5'10 
Cj91 
C':J-12 

021_-SOI 
0<:'.1.H! 
u21~12i 

v 2 LB i 

0213Lll 
021.s:,i 

OllhOI 
UU04~1 

V21.~bl 

udlYll 
021421 
Oc'l431 
02144! 
0 211~ ~I 
02146 1 

021471 
OclSUI 
0 21 ':51 i 

U~l~ci 
02 i ')31 
Uc'l54i 

ouoooo 
0 l SU01:>X 
002154f<~ 

(;(J0150R 
0 0 0 0 51:> 
01 34'.::>H< 
OiJO l 12.h 
0021 .s lk 
00214~~f'( 

0 ~Sl.45k 
12612_'51-J 

00?.13"/r< 
0U0(JIJU 

uoouuo 
oouooo 
(; u 0 I) uo 
000000 
Ol3b~)/k 

0134':)7h! 
000000 
{)il')iJUU 

02U040 
000000 
0 () 00 00 

h'SEC1 

PNl I.( 

.TEMP 
FAUR 
F i'IJ AME. 
NSEC ·1 
RL::;tC 
MLOCN 
E.f\I T li\J 
Uflit>Uf 
OtWFF 
.UFLG 
St;UFF 
SPSP 
ST LEN 
lt:t<MS 

l~Z 
Jf,c;p 

~ Kf1M 

1\j(j p 
J ~) tj 
iJ i: F 
1.Jt.F 
UEF 
OtF 
U l: F 
Ut.F 
UEf 
lSZ 
j !V1P 

ECW 
EOU 
utF 
tlSS 
DSS 
H~::> 

b~S 

ii SS 
uLF 
u t.F 
H~S 

oSS 
UCT 
tj t) 8 
bSS 
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1·1LUCN BUMP PU INTER 
rn~ u Ro, I EX' I 1 TU DISCR 

Ul~,)K Fllt. 

EXtC 
*+7 
.14 

READ NEXl SECTOR 

.d 
f I l\J IS+ 100 
.128 
FN.l\ME 
t<U>tC 
r<U>EC 
r<Si:C l, I 

IFIX 
TEr"lPS 
*+l 
s 
1 
1 
1 
1 
F Hd S+228 
f- l i•J I S + 1 0 0 
1 
1 
~UIJ4U 

1 

OF 

DISK FILE 
lit 

INCRE~ENT RELATIVE SECTOR NUM~ER 

l:HTE POI ;fl ER 
fEMPURldH CHARACTER STORAGE 
FILE NAME ADDRESS 
HULOS FILE NAME 
NUMtH:":R OF St::.CHH<S IN FILE 
Rt.LAT IVE: FILE SECTOR TO BE READ 
SECTOR iJ UFF ER POH'tlTER 
SECT UR COUNTER 
l:.NU OF St.CT UR BUFFER 
START l) t- t;tCTOR BUFFER 
OISK I/U FLAG 

INPUT HUFFER POINTER 
(bLANK-BLANK) 
HULOS STATEMENT WORD COUNT 
lNURL> CUUl\iTER 



P 1\ b E V u .:S ,-:l ~H1 5 
C r1 l: C t\ :i IY f\l I A. X: A 1\1 U 1 R A f\i S L I T t r< A r t:. 

CSS4* 
C59~* *****~************************* 

"cs1.16**** *** 
Cj~l*** CH~C~ SYNTAX UF SfAT~M~NT *** 
C~Y8**** *** 
cjyg* *****~************************* 
CoUO* 
ChUl** 
Chi.Jc?*** o trr t:. ;'( •1111 1\1 t s t. i.J u t: i\J c t NUt,1B ER ** 
C6V.~** 
c b li 4 Ocl':>':ll ()o~:nl.Bk ~YNTX UJB .LNUM 
CbVS U2l!Jbl 001 (J q4 c fli•ti, l11Jb 
c b 0 6 U21'J71 01.iso 1 '=>R AU cl ULULN 
Cbul v21601 OU6U20 SSo 
ch (J ~ U2lbll u 1 f->22.'.Sk J 0 ts SAVIT 
(,, :") \) y 021621 U660lt:>k L [) B ULULN 
CoiO (Jr.:~ 1 b 31 v7':.01Sk ~ T ii ULULl\J 
Chi 1 02io41 Ol'.:>40Uh: J~b 1Nl CK 
c::) i 2 02i651 (Ju 02:>bk U t F !YIAXSN 
cs l _s 02lbbl 0 ~6022k' ISZ ~liPTR 

c :~ 14 vci671 07':>U.:5.3h' STB • U.JUM 
CniS 021701 0o~U21R LIJ8 St3UF A 
Cb lb o2i"lll (JUSO(J4 l 1'1B 
ct> i 7 02172 0/'.)04hr? Sld I Ef•1P 

C~ih** 
C h l '·H * * IJ f:: I:. t-: ·,ll l\J f.. ST AH:.'"' E f ~ T l Y Pt * * 
CS20** 

_,C621 o2i7:SI o:,oobij 
C'.:>cf.~ 021741 \ic!.~tibbk 
c bi 5 0 2 1 7 51 1 7 ?. 0 ,:. ct< 
(b24 0217bl (;6~l0bt< 
C~2~ U~l77 06~273R 

Cbch 02200 01~242~ 
Cb~7 02201 Ol~274R 

(, b 2 o 1J 2 2 1) 2 (J 6 !l IJ LI 2 S Y N E 1 
C oi:Y U22<BI 0 I ~30oh: 
c 6.rn 
c b -~ 1 
Ch32 
c·:.,s3 
C634 
Co ~'SS 
Cf:db 
c b.5 7 
c b.:>B 
(')_:SY 

(, 64U 

c 64 l 
c b 142 

U2c!.041 (Jb':>O 1 OC 
u c::'. 2 0 '.::; I (J ':) 6 th.I 7 c 
022Ubi (Jv~V(Jl 
022071 026213k' 
o-:21u1 Of)':>002h' 
u221 ll (j76uu7C 
022.lc! tJ7biJJOC 
u c:. t:!. 1 5 : v ('.) :, o 1 .s K ~ Y rn l 
022141 (J /S0~'1R 

Or'21~1 Oi14'.:>4Uv 
Oc21GI Ul':))02H 

Uc2171 0/65V4R 
022c'.vf SYl'H 

C643 U222UI UU1721 
Cb44 022211 C14"210lk 
Cbi..15 0222ci lc4JOO 

CPA • 1 IJ 
j Htl DLdTM 
~TA !)iH' TR, I 
LIJ A STlYP 
LiJB T tJ L x 
JSI.:$ Tts ::H< H 
J !.:it:} l:: f·HHJR 
LD!3 M9 
~Tcl MSFLG 
LUt3 PtWTR 
CPd PSUFF 
t<SS 
JMP s y 1\1 Tl 
LDH 1-WAM 
s l tj Pt:3UFF 
s 1 t:3 t-'8PTR 
LLH AS!:HB 
SlB ftl"'1PS 
CL t1 
~ T tS IJF LAG 
~ 1 tS PF LAG 
t.l:iU * 
ALF, AU· 
J\UA STBAS 
Jtv1P O,l 

Cb4b Uc'c2.S! vUOIJUV 'dAVlT /JU~ 
'c 6 1..U 0 2 2 ,:? 41 u t") ~ 0 3 .S k L lJ ~ • L '\I UM 
Ch4ti licc2'.Ji {i.S622.:h< lSl SAVIT 

GET OLO SEQUENCE # 
i"'1 A K E NE G A T I V t. 

IS 11 HIGHEST OLD SEQ # 

YES, LDH .LNUM 
NO 
Af,10 SAVE 
~ECOf<lJ 
SEQUENCE NUMBER 

SAVE SPAC~ FOR LENGTH WORD 
SAVE LINE i\JUMUER 
SET 

TEMP TO 
( S rl U F i:-· ) + 1 

NULL ST A TE MEN T ·: 
YES, OELETE IT 

NO, RECORD NEXT CHARACTER 
PRINT-TABLt. ADDR~SS 

-CNUM~R OF ENTHIES) 
~IND STATEMENT TYPE 
r\jo T F OUNIJ 
~ET MULTIPLE STORE 

TO FALSE 
NULL 

PROGi-( AM'? 
YES 
NO 
INSURE NO 

SPURIOUS CUMMON 
EXISlS 

SET S-STACK POINTER 
6 t. f 0 E F I i'J E F L A G 

Tll FALSt: 
SET PARAMETER FLAG TO FALS~ 

COMPUTE: 
SYNTAX ROUTINE AND 

b ~ A NC ti T 0 I T 



p M~ E (J 0 .B /1 0 -~ 4 : 4 9 P !\1 S U f\J • , 1 1 M A R • , 1 9 7 g 
ChtCK SW~T~X ANU T~ANSLlTEkAlt 

J f'·· lj S A V I T , I 
Cb'iO** 
~6~1*** Sl~GL€ CHAkACTER A~U/U~ FORMULA OPERATORS ** 
C6S2** 
Cb'.:d 022211 () 1) 0 4 u 0 fJUO r E UCT '400 . . . . 
c b'.:14 V22-~0I u<lv4u A~C 1 , " 
C6:1S V22Sll ou1oou C OMr1lA uCT 100 (J . . . . 
Cb~b O~c52! 02b04U A~C 1 , , 
C6'.:>7 U22..S3 I l10 l 41}0 tiMClf\l UCT 1400 : . . 
C6'.::lb 022.~41 (; 5~440 ASC 1 , : 
C6':::;9 0225'5[ 002\l01 Rr'Al-<N UCT ~001 : . . 
CboiJ l12c'.Sbl u2q4411 A t>C l , J 
Cti6l v22_'>71 0U~4Ul rt~r<AC UCT 2 4 IJ 1 
C6b2 U2C:'LIU I 0':>~'-i4l) AbC 1 , J 
c 6 6 .s u221n 1 U030v2 SCMl\'iA ULT -~002 : . . 
Cob~ 02cl~2! 026040 t\ SC 1 , ' Cbb5 v224.SI (J(J3402 AS~UP UL f _s '40 2 : . .. 
C66n 022lHi I 0 -5f>440 A~C 1, = 
c bt, 7 0224'.)i 0040V7 PLUS ULT 4007 : . . 
c bb,I) ~)dc14b (;25440 A!:>C 1, + 
Cno9 0~247 un41.1-1n f111 I bJ U t> ULT '-.+407 : : 
C670 VC'.'.2~0 02b44iJ ASC 1, -
c b 11 0.:'c:''Jl u u5 o 1 u TIMES UCT .., 0 1 () . . . . 
Cb12 022':;2: Ul'."'5040 I\ SC 1 I * 
C613 v22~3i UO'::l4 l 0 0 I v ULT '::>410 : : 
Co74 U22'::l4 I Oc7440 ASC 1 , I 
Cbt5 02~':'.lS! OOt>t)lc'. tXt>~ uCT b012 . : . 

rC 61 b 022':it>I 0570'~0 ASC 1 , ... 
c b 77 llr!.2'J7 i OU~4v'.:l GT!"'< IJLT b t.+u ~ : . .. 
(bid 022.n(it unv~u ASC 1, > 
C679 022hll 00100::, LS~ UCT 100:, 
C6dU U22b2i 0'>6U40 ASC 1, < 
Cnd1 022f:dl OU74u~ U !\it: (J L uCT 7 4 v:, : : 
C ':>o2 022641 Or!l440 ASC 1 , 1-1-

Cbo5 u 22b':ll OlOUu':::> I:: i_.JLJ Al ULT 10005 : : 
C664 U2cbbl o .~'b44u AbC l' = 
C6cS 022071 010411 LH\!Ml 1\1 UCT 10411 .. : . 
Cbdo 022101 02:,llt-lO ASC 1, -
Cbbl 02.r!..711 Vl1020 U:>r~ AC UL; T lllJ2(J : . . 
c., b 8 02.272 0':::>'5440 ASC 1 , [ 

C6()9 0227.3 Ol142U LPA!-<l\l UCT ll42U : : 
Cb'-10 0~214 Li 2 4 i} 4 () A~C l , l 
C691 022 T'::; Ul~Oll UPLUS UCT 12011 . . . . 
C692 U2c7b 02S440 ASC 1, + 
c 69 _") Or!..217 lJ 1 2 4 1) .~ (JRtJP uCT 12 1.rn 3 . : . 
CbY~ U2~00 (Ju 0 \) () (J MSFLG ,·~oP 

c '°')y'.J 02.so 1 013001-I Ai'JIJUP ULT l 3 v 0 l~ . : . 
Ch Yb 025U2 () u 0000 DFLAG t\IUt-> 
Co~l \) 2 .5 1.d 01341 1 iJ GT u t-' Ulf 13411 . : . 
Cb'ib 02.:SIJ4 OOOiJOU PF LAG f\luP 
C6YY 0250'.:l vl4U0~ GT k l:.lJ UC f l4U05 .. . . . 
C luO 02.:SOb 0 II 0 l)UO UFLAG f'JUP 
c 7 \j 1 023U7 u 1 4 ,rn ':> L~Sr.hl UCT 14 1405 

-'c 1o2 * 
Clv5*** *** 



oAbt. 0054 ~U1 
<_; H I: C I\ ~ in" i ~ X /.I. i\J I> T R A NS L l TE: k A f E 

C l \i 4 * * L ~- 1 I S I !\ l t: 1.11 t f\l 1 ~ Y l\J T A X * * 
CI li'J*** *** 
~c-, 0 b * 
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c 1 o 1 v c!. _j i u 1 u u ~ 4 l) u L t. r ~ c L d ~ t: r " N o s i o R t. 11 F L A G c a ) = o 
Cl(ld 02-"'lll 017::i54R Sld bFLAG 
C109 
c 710 
c 7 11 
(71? 
c 715 
C714 
CllS** 

v2.51~1 OnO\J<-t.~ 

Oi::'3131 (Jf250Ut( 
025141 017lc'OR 
u~_H:.,1 0':115541" 
0231nl 01S274R 
V2jl 71 

LDA H8 
SlA MSfLG 
J SH f SC 
CH3 Sf LAG 
J SU i::.tHWR 

SYNE2 t(,:LJ * 

SET MULTIPLE STORE FLAG 
1 u lt<UE 

FETCH F(JRMULA 
DID STORt occu~~ l (o):O ) 
f\JU 

C7i~*** Cn~SK f0k ~ND Gf STATtMENT ** 
ClJl** 
C I l r5 0 2 .:S 1 7 I 0 ::. 0 u b '.:l t u S T L P A • 1 o E l\J D - J F - S 1 A T E ME N T 'f 
(, 714 V252UI (1 .~t,qlb'rt Jtv1p ACTST YES ACCEPl STATEMENT 
C 7 2 o 0 2 5 2 11 () <!- ":.> Ul i h· J r·" P .\I U t U F f\! U , l LL E G Al C HA R AC T t. R 



P H G :_ ( J lJ .) '.:) ~ V _') 

~: 11 t C K !:i fY i·~ I A X A 1-J D T R A N S l I T t K A T I:. 

i 

C72c~* 

(,7C.!J*** 
"c 7 c 4 * * 
Cle'')*** 

1J1HI STATt:Mt.Nl SY!\llAX 
*** 
** 

*** 
C726* 
C727 o,;:>221 (dfdO?R UlM;j 
c 7 2b 02 .3231 ll 1 7 ":>14M: 
c 7 29 023,:'41 Oc':,4 lbK 

c 7 3 (1 0 2 .3 2. '.:> i (J 2 ~d 2 .5 k 

C731* 

l~Z DFLAG 
J ~ti Ar< 1< Y S 
J r-;p ACTS l 
,J ;~, P U H•i S + 1 

t7~2*** *** 
c 7 :s 5 * * cu MI ~ T l\ T t..1-'1 un s y I\! TA} * * 
C734*** I *** 
(,7_~5* 

c 7 jl) UC:~2bi Ub".>U l OC CUMS LUd P~PTR 

c 7 _n (J 2 .12 7 ! 0S6v\Jck C Pti FWAM 
c 7 !, d () 2 =n I) I 002001 t<~S 

C7:S9 OC.3 .. H I 0 162 7 4i'1 J s ti t.R•WR 
(740 02S321 U 160':)4K ~YM:3 SI ti ·1 EMPS+7 
c 1 ~n U23:~3! 0.:S'::>5U2t'< ISZ iJFLAG 
C742 0c.:5.S41 (JO S'40 U CuMSl CCA 
C7~j 02.53~i V7~~V4R SlA PF LAG 
c 741.i 02'5.Sbl 0 l 7 ':).:<i41-\ J5H ARt-<YS 
c 7 /~ ':> 0~.5371 002001 k'.S:.J 
c 7 14 b Uc.34 (J (J~~~54h' JkP CUMSl 
C747 02341 (ib')054k LUH Tti"tiPS+7 
C74C> Vc.:S42 01bti07C ::,Td PbUFf 

,c 7 '4 9 U2.:S4.5 Ol~OlUC j l I:) PtH-' TR 
c 7 'j (J 0~.544 U2641bR J r-.·~p ACfST 
c 1 ':i 1 * 
c l:ii'*** *** 
C 7 ~ .5 * * U i:. F i ~ r l\ I t. ;· 1 t. N T S Y N T A X * * 
L1:.4*** 
C7ij5* 
(7':16 UC.54jl 01764~k Dt.FS 
C 7~7 Oc:'.5l-lbl 02~Y::>bk 
C7':Jd Oc.:SLlll 06-?.04lR 
C7.:.:.Y 023':101 0011r:.1 
C 7 o 0 U 2 .S ':J 1 I li .~ 2 U ':l U t< 

Vlcl 023".:lc.'.: 0':i22':l7K 
c 7 n2 Uc.S':l.5i oo 2001 
C 7 c :S Uc'. .SS41 U2S5:ihk. 
COul Oc:'5~'::>i 01 /oi:.J'::>k'. 

JS!:S Llt< 
J l'i P ~ Y NE: 4 
LDA lt.MPl 
ALF,Alf 
1UR fE:.MP2 
LPA f-f\j 

k~S 

.IMP ~YrJE.4 

JSB LTt" 
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SET DFLAG TO TRUE 
CHECK AN ARRAY 

DONE 
WAS A CU~MA, CONlINUE 

HAS PROGHAM BUFF El~ 
BE:.El\I MOVED? 

NO 
YC:S, ILLEbAL COM 
SE. 1 ARRAY POINTER 
SE'T DEF HJt FLAG TO TRUE 
StT COMMON FLAG 

TO f kUC: 
CHt.CK A r.J ARRAY 
!JONI: 
MU Rt ARRAYS 
f'E.TCH UPfJA TED POINTER 
SET PROGt<AM t:WFF Ek 
SE. I PROGRAM BUFFER 

EXIT 

FIRST 

TvW CHARACTERS 

YtS 
l'llO 

'FN"'? 

L E. l T E 1~ F 0 L L 0 W S '? 

ADDRt.SS 
POINTER 

c 0\12 
c {) u _s 
c (1 \) 4 
c 0 li 5 
cuub 
COu? 
CU IH:S 
c 0 \I y 
c ,, 1 0 

02.3Sol ul~C:.14h :)YNt:4 
O c:: .3 ~) 7 I (1 b 2 1j 4 1 k 

J~)t) t.Rr<Uk 1\:0 

cu i 1 
"co 12 
c 0 l ·~ 

LUA TEMPl YES, RECOKD A 
02:.:SbUI 06Sl 'Jn!-< LUtl .Su **::FuNCTlUN 
02.5hll Ul7bb0K 
02..:St>~I 0620".'>ilk 
0 2 3 b .~ I U l 1 h I 1 k 

J~B ~TKUP 

L!JA fEMP2 
J'S!j LPCK 

02.Sn41 032t::'.b.5k !UR i-:LbHT 
0 d ~ b ':> I 1 7 2 U d c: t< ~:n A ~ H !-' T R , I 
(1 2 3 o 61 U 1 7 :, b 2 f,; J ::5 H \I A I-< U P 
0 2 3 6 -, ! u 0 0 \.) 0 0 1\1 lJ p 
025/ol l11S274l-< J~d t.RROk 
Uc3111 U17l01i'( SYNE:-i JSb kPCK 

NAtl1t 
k~TRIEVE: CHARACTER 
LEFT PAM~NTHESIS? 
YES, SET FORMAL 

PAh:AMf::.1 C:R 81 T 
F~lCH SIMPL~ VARIA8LE 
NONE FUUN!J 
SUBSCt<IPTl::.D VARIABLE FOUND 
kECORD A RIGHT PARENlHESIS 



PAbt Ll1)5o ~n~ 

C H I:. C t\ 0 IYI\: f A " A f1J 0 l R A N S l l T f: k' A T t 

( tJl 4 02.5721 Gv7<400 LCH 
COiS 023731 (j 1 706bk J~B SYMCK 

f c lJ 16 023141 0022t.i2k UE:.F AS~OP-1 

CVl7 02 .:S 7 ~I 01~274k bYNt.6 JSB t.Rh'UR 
c tJ l h v2.3761 0600'Jl LUA 1v12 

(. 01 9 V~1171 0420221-1: AUA SHPTR 
cu~o 024001 lbUIJOO LUA v, l 
CO cl 024011 v1~17bii Af\D MSl\1 
COC:2 Vc'4021 (1 7? j tJ 4 R ::HA PF LAG 
c 0 i. .'l li c> 4 o :SI 0171201'< J01i F SC 
CD c: 4 024041 0~':i.5lft< J ~.P t.O~ T 
C ~.J c'.J * 
C 1) c~ b * * * * * * 
c tJ c' l * * " t. i\'I I 5 r A r t.i·1 E: IH ~ y l\J T A x * * 
(;OC:t> Uc40~1 1 O?.~lll kf..M::i LIA 1 
C Or:.'9 lic4061 U 1221 Ok Ar'liiJ b~OK 

(,i)_~ll 024071 UU?0Uc! bLA 
C.031 VC'.4101 0~7bl lR J1v1p PEXMK 
C0.52 IJ~4lll (Jf)Q!JoS LUA .10 
C 0 ~ .5 o 2 4 1 2 I 0 l ~ 4 5 7 k ,J :; B C H t( S r 
C 0 .5 Lt li 2 4 1 S I 0 2 ~ L1 7 b k J r.·; P A C T S l 
COSS 024141 0C:761U< JMP JJE::XMK 
C036* 
(.037*** *** 
C0.5~** IF b 1 A T t. iv) f: l\i T s vrn Ax ** 
C 0 ..:SY*** *** 
CD4U* 

_.cu ,4 1 l>c'.41~1 0171201' lF s JSi:3 FSC 
c !) ~ 2 024lbl 112Uc2r< ~1 A ::ll:H'TI-<, 
L 0 i.i .S ()24171 Uo21lhk l LJ A A Tiil::.f\l 
(()41~ 0~4201 vU7t.toO l c t5 
c 0 ii':> 024211 (J 1 ~(?42R J~b I b0t~H 

cf)"+ 6 Od42c'.i 01Sf!..74i~ JSd !::t<'KUR 
C041 02425i s y (iJt 7 tf-!U * 
COt.fb Oc->4251 (Jj~(}2cJ.t( l~Z ~t;PfR 

C Ot.J 9 U2t.if:'qf Ul7:>7iK J::}jj GE·l CR 
c I)':. u {) r.14r:' jf U2~v70t( JMP t.OF 
c n:,i 0cLl261 (j 1 7 _'.SboK JS8 LEICK 
cu":) 2 024211 02:,t-+Sbr< jMt-' l F ~ 1 
CO':d Uc'.4:Svl 1 l :!.U~2r< bl A 0i;PTR, 
c ()::. 4 024.Hi 062lObk L [J A 51 f YP 
c n <: ':l \.k4.521 (Jo':>27 .Sk L U!1 THLX 
CiJJb 024'.'dl l)le:,,J42k'. JSd f t>SRH 
CO '::I I ll24.~Lll ul':1214k' JSd t:.Rt<OR 
CO:)"j (J~4_;s:,1 ld':>c:21Jr< .::>Ytl JMP S Y1~T 
c 0 ~ c; (124 jbl (, 1 7 4 l 6 h: l F S 1 J s i3 HCr\SP 
c 0 h (j 024571 U6~044k LUA bO ro 
l. () 6 1 Uc4401 040047 AUA N:4 

I 

1 

(, Otc' tlc'.4411 1721J~2k ::d A ~tjp'Jk'.,J. 

C.Ot).5* 

4:49 PM SUN., 11 MAR., 1979 

ASSlGNMEt~T 

OPt.k' AT (Jf<? 
NO 
Yt~, 

RETRIEVE 
P A R A fvl t. T E k 

AND 
SAVE:. IT 

Ft.'ICH Dl:FINING FORMULA 
E 1~ iJ - (.) F - S T A f EM L 1\J T lEST 

IS SlN 13 SET'! 

YES, U~LEfE THE REM 

GEr DECISION FURMULA 
TAtsLE 

St: ARCH 
FUR 

'THEN' 
NUl FOUND 
GE1 STAf~~~NT LABEL NUM~ER 

rs NEXl CHAR. A LETTER? 
NO ADD GOTO CODE TO BUFFER 

YtS, SAVE CHAM TEMPORARILY 
FIND "CONDIIIUNAL EXEC" 
S T A T E::l\'1 E l'J T T Y P E 

NOT FOUND, ERROR! 
FOUND, tiRANCH TU SYNTAX ROUTINE 

REPLACE S~QUiNC~ NUMBER BY 
GU TU SEYUENCE NUMBEk 

COb4*** *** 
COb'=>** bf1 l[Li ~;'JU bU::lUb ~11\ltrv:t..NJ !SYi\jTAX ** 
CObh*** *1t. * 

lfcoo? Vc1442 Ol 71?0k1 bOTUS JSts FSC FETCH ANO RECORD FORMULA 
c o c o u 2 t.i 4 -~ o c:. ~ .-s 1 1 1~ J r. i--' t u ::> 1 ENO-UF-~lATEM~NT TEST 



PHGt vo.:Sl lr.tv'.::l 
C tH'.: C K ~> IYf,, f A. X ArW l k A NS l I T fi~ A T f:. 

C:Jo9* 
COlU* 

fc o 7 1 * * * *** 
COie** rUt-<I 51AltMtNT SYNTAX ** 
CU1.'S*** 
COl4* 
c 0 7 "::; 02444 
C0/6 Uc'.44 ~ 
c (j /7 02446 
CO lb Oc:'.44 7 
C079 Uc4°'.)0 

0 1 7 ':> 6 21< r U R S 
(j u 0 ll 0 () 
li 1 S 2 7 4 k S Y 1'1 f: ti 
(l fJ 7 4 (J 0 

J ~) lj 
t'-JUP 
j ~> !j 

CL H 
J~U 

*** 

VAkOP 

f:.tWOR 

~ Yl•iCK 
CJdO O.J.Lli)ll 

Ol 706br< 
U022Ll2k 
02S37~h'. 

C1112Vt< 

Ut.F l~SSOP-1 

COol 024'.)21 
C Oci2 Uc4S3l 
c 0 tis 024541 
C0b4 u24')SI 
c () t! ':l 024~161 

CObb Uc:'.4571 
C!Jcl7 024601 
CO ob U24bli 
CObY Or:'.4621 
co~u 024b31 
C091 U246l~I 

Cv92 02tib~i 

CIJ<i.:5 o~4b6I 
c 0 yi4 lic'46 71 
CIJYj 1Jc14/UI 

,.c 096 Oc14711 
Co~l v c: 4 7 c I 
C OYb 024 7 .:SI 
c !) 9 9 Oc4741 
c 1 li 0 024 7 'JI 
ClUl* 
C 1 Ve*** 

l 7 ~u 221~ 
Uo~l 11t-< 
(Jl.11400 
(11 t>242k 
01 ':>2 ( 4k 
l•l7lc10h t>Yr~t4 

0~006':l 

vc'~47bR 

007400 
u t..iS022~ 
0 7 So22t< 
1 ( ~ () 2 c'. ti 

Ub?l20k 
(JU1400 

(J 1 '-' 2 4 21< 
l1l':J274K 
U1712.0k ~YtlO 

(Jc_i':>5l/t< 

Jr"P SYIJE6 
J~H FSC 
~TA SBPTR, 
LUA Alu 
CLH 
J s ts l8;iRH 
,Jbi:S t_Ri'(UR 
JSd f SC 
CPA • 1 u 
JMP ACT ST 
cc lj 
AIJl:S !:>fH..1T R 
S ltS SBt-' 1 R 
~-)f A ~t:SPTk, 

LUA A!:,-J EP 
CCH 
J~B H3.::>l-<H 
J~B ti-<ROR 
J s t3 F SC 
J ~:'}-) t. OST 

*** 
c 1 u 5 * * N I:. x i I .) T A r t M tf·J T ~ y I 11 r J\ x * * 
ClU4*** 
Cl\J'::i* 
C 1 vb 
C 1 U I 
ClUb 
c 1 (J 9 
Cl1U* 

UC.4/t)l 017562i:< NXTS 
024711 VOOOdO 
Oc'SUUI 0~~44bk 
o~so11 uc:dl7k 

*** 
J Sd VAt<UP 
j\J (; p 
j ~,, P b Y 1\ E ti 
JtVJP EUST 

1 

I 

4 : 14 Y I-" r,1 S U N • , 1 1 M A k • , 1 9 7 9 

FETCH Sl~PLE VARIABLE 
h1l)NE FOUND 
SUtlSCRIPTED VARIABLE FOUND 

ASSIGNME:.t1JT 
0 P E R A T 0 R "! 

r\!O 
YES, FETCH INITIAL VALUE FORMULA 
LOOK 

FOk 
THf.: 

1..i: I SS 1 NG 
'TO' 

G~T LJMil FORMULA 
E~D-OF-STAT~MENT1 
y E. s 
r\: U, ER A ti E 

ZERO 
WORD 

l\UW 
LOOK 

FUk 
THE 't>lE.P' 

MlSSJi\1G 
GET STEP tilZE FORMULA 
t. !\! 0 - 0 F - S T A T E i"l I::. r" l T E. S T 

FETCH SIMPLE VARIABLE 
!\JUNE FOUND 
~UBSC~IPltO VARIABLE FOUND 
ENO-OF-STATEME~T TEST 

Clll*** *** 
C 1 l 2 * * t NU [, ~ T u P , H t. S T u R t , t< I:. T U 1-{ N S T A T E Mt. N l S Y NT A X * * 
Cl LS*** 
(. 1l4* 
c 1 1 ':i 02~U21 

c 116 02~031 

c 1 J7 Oc~v4l 

Cl lb u c '.:Ju 'JI 
CllY uc':JUbl 
c 1 c'. {j 0 c1'.::HJ71 
Cl21 <, tJ. '=' 1 u I 

"c i 2? O?.':ll 11 
( 1 C'. _:) 02':1l2[ 

Uo2(J~5k" t l\lt) ~ 

01;2002 
0 5S t12 :,k 
li6::'.l':>dk 
(J02U\J2 

(J 3 ~ •J 2 ':H" 
(j .SSUc2k 
017H1k 
0c~47bt< 

*** 
LDA lFLAG 
6ZA 
Ibl f:. NI-LG 
LDA • tff LG IS INPUl FRUM DISK~? 

5ZA 
ISZ t:Nf- LG YES, St: l FLAG ON END 
ISL ~t3PTR 

JbB GEfCR END-OF-STATEMENT? 
J :v:P ACl~T YES 

STATEMENT 



P A (; E \j 0 :S K ii+ o ':) 
CH LC K ~)IY Id 4 X A iW l 1-< A 1\1 SL l T tr< ATE 

C 1 c 4 o c j l .S l tk :i u I 1 t< 
C12'=>* 

'c1c:b*** *** 
C 1 c_ 7 * * ,;; f.\ 11 f ;':) 1 A l t. 1v, i:. N l S Y I"~ T I~ X * * 
c1~0*** *** 
(; 1c.' 1•1* 

C.l.)O Oci~14! l··l77'-'4h'. wAIT~ J~o bETPF 
C131 021::d':>I (12S~llr< JMP E.OSl 

Cl5c*** 
Clj~** 

c t .:S4 * * * 
C 1.Y.J 025161 
Cl~b u2:>111 
c ls 1 02'"J2UI 
Cl.:S~ (.12'~211 

c 1 _jg Oc'~22: 

c 1 ij\) 02~23: 

c 1Lf1 (J2''.:J2!.il 
Cl4c 02':>2:,i 
Clt.+3 O~S2o 

c 144 02S271 
(. 14 ') u c. '.'.) _., 0 I 

c l4b Oc:'.~ .. 51 I 
(. 1 '4 I Oc'5321 
c 1 Lf ~ 02':J.5:SI 
c 149 u2':J54i 

c 1 ~:ill U2~::dSI 

,c l ':; 1 Oc!'.:J 561 
c 1~2 Uc'.::d7 ! 

(, l ':.5 u c ':r '~ 0 11 

c 1'::.4 02~1411 

c 1 'j j U~t:J4c'I 

c l'Jn Uc".J4j I 

c l 1'."J l 02~44': 

c l '.:';d U2:J4'.::.ll 
(. 1 ':i9 Ui::"::J4bi 
(. l 1:1 () Uc'~4i I 

(, 1t1 (J2'.)50! 
Clbc U2':J')l i 

c 163 0~~'12 ! 

(. 164 * 
C1t.'.:>*** 

(;17.517H. 
(!c'':>{J70k 

(} .'.)t>Uc'2R 
(1 11 h 7 l l-( 

01~ .. fo2h: 
000077 
072U471-< 
(. 1 7 l 1 '.."lk 

160001 
0 o 1 I 2 I 
010v71 
0 u ·3 iJ 0 0 

0 7 2 l1 '.:14H 

0t>2047k 
00741)() 

v170nbH 
C022~0k 

0c~':i4'::>k 

() 3 '.:d) ') t.rn 
002001 
u 1 S214ti' 
(J 1 llt:'.'llk 
lJc"'.::>.~4t-! 

U5f.>V:>4t-< 
0c~'::lL+c'k 

Ub~c: 1 c"k 
() (J b (J \) (' 

Ul 7lU1t( 
'J~~)_-Sllr< 

CALL~ JSB 1_; E I CR 
Jivfp UJI-" 
lSZ ::iBr:-TR 
J:, tj LPCK 
J ~(:) f-IRG I f\J 
u r .. F !) 1 0 () 
~TA 1EMP1 
JSH FhH)Sb 
L [)A 1 , 1 
J\LF, AU· 
ANO • 31 
Lt·'lA 
STA l tl'liPS+7 
LDA TtMPl 

CALLI'.:'. c (;ts 

J~b SY1v1CK 
L1 I: F C Of.'1fv1 A-1 
J iv: rl CALL3 

CALL:, l~Z lt.HPS+7 
k~::i 

SYtll J 5t3 tf~IWR 

J bl) FSC 
Jhtl LALL2. 

CALL.3 I5l TEi•iPS+ 7 
J r.,q:.1 s y f:. 1 1 
L{Jti t.i A i<M 
~ld 

J St3 r<PCK 
J~·.p t:.O~ T 

**'A 
C 1 6 6 * * U A Tr, 'i T i\ I 1:. I'-. I: f\j I SY l\i T A I.. * * 
(lbl*** *** 
C16tH 
C1S9 
c 110 
c 111 
(, 1 i <. 

c 113 
c l 14 
c 11 s 
L 17 b 
1
(, l 7 7 * 

U c ~ S :S I 0 1 ~ -4 0 d< 0 A l A ~ J S b C 01·-J S T 
O~::i':J4 I O~b42bR Jf\::P SY(: 12- 1 
0c'.J:,~ i V 171 '.:>4K 
02':.,:,b I Oo740iJ 
v2~:)7 I 0 J 7 UbnR 

'' 2 :, 6 o I l1 O ?. 2 j o k 
(Jc''.:lbl ! 1)2~51 lk 
lic:'.':>b2 Odo':i::>SI~ 

J S t3 i\I l.H·i 0 P 
c (. b 

J SB S H·C r< 
Uf F COMMA-1 
JfV;P t.u~T 

J f.t, P U A ·1 A S 

Clio*** 
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ENU-OF-STATEMENT TEST 

FElCh AND 
RECOkD 

LEFT 
PARENTHESIS 

FETCH AND RECORD 
SUBROUTINE l\iUMBER 

FIND 
l\JUMHE.R 

(Jf 
PARAMETERS 

RECORD 
COMPLEMENT - 1 

kETRIEVE CHARACTER 

COMIVJA '? 

NO 
YES, t,lOkE 
PA~AMETERS PERMITTED1 

NO 
Yf:.S, FtTCH 

PARAMETtR FORMULA 
ALL PARAkETERS PRESENT? 
NO 

YES, FETCH RIGHT PARENTHESIS 
~ND-OF-STATEMENT TEST 

FETCti A CUi\1STANT 
NONE FOU~...tO 
FIX UP PREC~DING OPERATOR 
CHECK 

FOR A 
CU MM A 

ENO-UF-STATEMtNT T~ST 

fcTCH ANOTHER NUMBER 

*** 



P 4 G t U 0 .5 9 /:J (1 j 

C H t C K ~ Y ~.· r A x A f\i U l k A N ~ L I T E 1-c: A f E 

C119** 
CldO*** 

R C. A ID A 1\J D l i\i P U T :) T A r f:: r·,q ... _ f 'J f S Y N T A X 

'c 101 *' 
C1c2 
Cle~ 

Clo4 
(. lt~ 5 
(. 1 co 

! 

02'::l631 
v2Sb41 
02°:)bSi 
02:5661 
{Jc' j 6 -11 

vl7':Jb2k 
u1:,274R 
t• () 0 0 (J () 

li074UO 
C17tJbhk 

l'<tAiJS .J s t3 VAkOP 
j 01:) ERROR 

~)Y t: l 3 Nl.JP 
cc t> 

.J ::> d ::,YMCK 
c 1 t5 7 t1c-:J 1 UI 

025111 
llc':J7 C?I 

Oti22~0k l) f: F c ur,~MA-1 
( 1 tHi 

Cle~ 

Cl90 02':17.51 
ClYl 02'J741 
c1q2 02:J1:Jt 
C1Y3 0~~761 

ClY4* 

v02V01 
(j~~'.')6.::Sh: 

IJ (I ~40 (j 

17~o2c:R 

03~oc2~ 

C2b:Sl7k 

1-(~~ 

Jr.-.P kl:.AlJS 
CLB 
~fd StH~TR, 

lSZ btsVTk 
Jl·:P t::Ob T 

Cl~~*** *** 
Cl~b** PklNl ~IAlfM~NT ~YNTAX R* 
C1S7*** *** 
Cl98* 
C 1 S '1 iJ c ":J 7 7 I U b 4 \J 'J 1 r' k HIJ! UH3 M 2 
C 2 U (J O c 6 0 U I U 1 7 () b bk J :::i ':; ~ Y 111 CK 

l 

C2Ul 
cl~ v 2 
c 21) 5 
C2U4 
C ,~U':J 

026011 (1022:,of\ 
02bl.Jcl v2~b l oh: 
0 ~ 6 0 j i v (J 3 4 (J 0 

U t. F C UM MA - 1 
J r.q..} Pk i N 2 

,c 2Li6 

c '~ u 7 
C~Vo 

C?.tJ9 
c 2 l {J 

c 211 
C212 
C215 
C214 
C2i5 
c:~ i 6 
c 21 l 
c ::'. l <'i 

C219 
c 2 2 (j 
c 2c'. l 
C222 
C22~ 

C224 
c2c::i 
c 226 
C227 
c 2c:'ti 
C2i:'1 
C~.3u 

C1?..3l 
"c 232 
C235 

P~ I f·.J:::i CC A 
ti 2 b o 4 1

, 1 7 ~ U 4 6 t< j T A l t: 1v1 P , I 
u ~ o li S I u 5 b U c 21< I S Z S H t-' l h'. 
026Ub[ til 7 5 771-< J!:>B GU CR 
0 2 b () 11 G 2:, LI 7 bk J f'v, P A C r S T 
0 ,~ b 1 U I 0 u 7 4 o o P I< I l\i 2 C C 8 
0 2 6 1 1 I v 1 7 \_1 6 6 R J ~ H ~ Ylvi C K 
02bl2! UiJ22c:bk ut:i.: LWUTE-1 
02h13i V2?6c'-7k JHP Pf<1N3 
0~bl4l 0b2li.i5R LDA • .SLI 
02bl:>i 01~'-+51k ,J~ti CHkST 
Uc:'.61.61 0l':>c'l4r< J!::ib ti<t<Of< 
iJ ~ b 1 7 I u b 2 2 c> H< S Y !: 1 4 L [J A I.JU u T E 
(J2bc0 I 1 7 ~U22h: S l A :irij-;TR, l 
v262l i U.5~02ch' I~Z ~bt->Tk 

026221ut7517k JSB GtlCR 
V2o25! (J2'::>476r< JMP AC rsr 
02bc41 0ul4du CCi:~ 

V262'::1i l /6(J4bt< STB rt:r11P, I 
026261 v26S77k JMP Pr<1N1 
u e. 6 ~ 7 I 1 .s ':> v 4 b t< P t< I f\J .S I s l f E r 11 P , I 
Oc>6:301 016274k Jt>t:S ERtdJR 
02b311 ll202c>h: ~Ytl~ STA SBPTR,I 
0 2 6 .~ 2 : v b 2 1 2 2 I< L l > A r.t. T J\ !:i 
0265:51 OU740V CCb 
Oc>.td41 Ulor?42t< 
02b3'jl UU~41Jl 
U26j61 Ob22(~4R 
(} ~ 6 .'S 7 I IJ I)/ '-HJ u 
026401 04Sv22K 
IJ 2 6 '-f l ! u i ~ 0 2 ? ~< 

JS!i 1t:.)~~H 

LLA,r<S::> 
l U A T A b C i\J 
CCl:S 
ALH3 SHPTR 
::;·113 StH"'lk 
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** 
*** 
ktCU~D VARIABLE OPERAND 
f"l!SSING 

CHECK 
FUR A 

CU MM A 

IS, F~TCH NEXT ITEM 
APPEND 

El\liJ-OF-FORMULA 
OPE:::RA10R 

~ND OF ~TATEMENT TEST 

1\10, 
COMMA OR 

S t. M I C UL 0 N 't 
NIJ 
YES, ENABLE 

FURfv1ULA 

tNO-UF-STA1EMENT1 
YES 

~UOH.'? 

NO 
YES, SET QUOTE AS TERMINATOR 

CHARACTER AND FETCH STRING 
fYd s 0 i NG Q lJ 0 T t 
RECORD 

~UUTt: 

END-UF-STAfEMENT? 
YES 

ENABLE 
FURMULA 

l\JU 
TAB Uk FURMULA PERMITTED? 

SEARCH 
FOR 

'TAd' 

1\JO l FUUl\lU 

!1ACKUP 
T 0 ~11i 0 R D ~'V I T H 

PREVlUUS OPERATOR 



PAbE O(Ji.IU ~O'J 

CHtC~ ~~~14X ANU lKAN~lll.tKAIE 

(, 2 j 4 (126l.i 21 00200~~ ';)/.A, KS~") 

.C 2.:S':l Oc'b45i 0?':>6-:, SR J r·1P Pt<ll\J4 
~c ~. ~, 026441 1j2022F« !OR 5BPTR, 'c .. ,o 
c 2 .s 7 ucbY:,I 1 12U22k :HA :::>br'TR, 
C2-'b Oc:o4bi 0 l 774QR JSB GET PF 
C239 026471 UU6400 Cl ti 
(.?. 4 0 (;26')()1 1 7 So2C:t< ::;TH StHJTR, 
C~4l Ucb'::ill (1 s t>l.1 2 i?f< ISZ :-SHPTR 
(24~ V26l_)ci 0 2 ',:,r, 'J '.:> I~ Jrv;p PK I NS 
c ?id u26':i3i 0174lhh'. Pr<I N4 J~lj t>CKSP 
(, 2~4 Oc6'34 Ul'7120K J~3 FSC 
c 2<-+~ li2b~'J lJ'JUV6~l t-'k I 1·J'.:l CPA • 1 0 
C246 V2b':ib 02':>4/ht\ JMP ACf~f 

c 21..t 7 Uc:'b~71 02657/h: J~·i:P PRINl 

*** 
C 2 -:., 0 * * f\l A T I .':> I t\ T t. i.; E i\J T S Y !\J T A ;. * * 
C2S1*** *** 
C2S2* 
C 2S .3 026601 0 .1 764':>t< 
(2':14 Or!.6011 ()1.t>214h'. 
c2:.::i 026b2! 017~6hk 
c 2'::16 02665! O?t>l2bh' 
c 2-:, 1 026641 (J 3 6 u 2 2l~ 
c 2 '.JiJ Ucbbji v6':>V4'/t-< 
C2S9 026h6! Ou5727 
C .~o 0 Vcbb71 U.50001 

.,c 2b 1 v 2b 7 o I 172tJ22h' 
C 2oc:: 0 C.6111 Ob21Vtk' 
C 2o .~ 02h "/ 21 0640':) 1 
C264 (J(-"bl..51 (J 162421-< 
C2n~ v2674! (Jl':,2741"\' 
(266 02bl':11 u 'J 221.'Sk 
C2o7 lic'b7bi li2~ll4H 
C2od 02.6171 Ul i'~':>UK 
C2bY U~lvOI ()':JU 06~ 
(270 027011 02S47br< 
C271 v<..7 OC:.:I Ut40'.:il 

C212 U2I1J5I 01 70bot< 

t-: A T ::> J S 13 l r h 

JS8 f:h'l-<OR 
SYt:16 J~B Ll:.TCK 

J t,·~ P M A l S 2 
l bl &l:iP1 r< 
LUB TEiv1Pl 
bLF,dLF 
I (Ir( 1 
~>TA 58PTk, 
LUA 1v:A r I 0 
LUd f\/i2 

JSti T Ii;:> I~ h 
J ~) 1:3 t:RROR 

5Y£l7 CPA 1-<UUP 
Jf'.;p r11:A·1S1 

MAT~O Jt>B Af<KIO 
(.PA • 1 u 
J ~c1P ACTS1 
LU!3 r·'i2 
J~d SYMCK 

I 
I 

I 

I 

c .?..15 Or.:'7 U4 I Oll22501-< IJ E F COMMA-1 
C214 vclv51 01~c.74k JSB t.Rt-<UR 
C27S Uc I Ob[ Vl75/ lk !)Yt18 Jt;B bETCr-< 
C2l6 021011 V2Sl12k JMP *+3 
(277 (; 2 7 1 0 ! 0 1 /lit bk JSB dCKSP 
C21d (i211 11 0266771< jH.P ;.,;A f SO 
c 2 7 () (Jc>. I 1 c:' i v S6UC'.2i-< ISL !:;t:$r1TR 

C2d0 0271.SI (J2~47ot< Jt·1P ACIST 
C2dl () 27 141 Ul7':i:,(1r< MAT::>l J ~o A~ t< I 0 
C2d2 ur.?/l'JI 017714k J3H MAT!iij 

c 2 cl) V271 6! 000000 1\JUP 

C2c4 0~'1111 0'.JOVb'::> Cl-'A • 1 0 
c 2d':J l>rn 2UI v264/tJK Jiv1P AC i" ti T 
.C2t·b Ur!.721[ v (J 7 i...4 (J 0 CCB 

,;·c 2c 7 (Jc:7c.:2i v J 71J66k J5d SYMCK 
C2o8 v21 .? .:Si V02230k Ul::.F C U1.,1MA-1 
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' f AB ' '? 
NO 

YES, RECUl-<D IT 
FETCH PARAMETER 
FULLUW 

Ltv I TH A 
Zt.RU 

bACKSPACE OVER LAST CHARACTER 
Ft.TCh FUkMULA 
t l\i U - 0 f - ST AT t:. MEN T 'f 

YES 
NO 

t-IRST 

l\J I) 

TWU CHAHACTEkS 
l E. T T t. I~ S ·: 

Yf..S, MUVE TO FtH:sH s-BUFFER WORD 
kETkitVE FIRSl LETTER AND 

PUT IT lr\I fHE 
UPPEk CHARACTEI-< Of (A) 

SEARCH 
FUR 

't-<t:.AD' OR 
'PRINT' 

NU T F u U 1\1 iJ 
RE AD'? 
YES 
kECURD AFrnAY 
tND-OF•STATEMENT? 

YES 
l\d), 

COMMA OR 
SEMICOLON? 

i\10 
tND-OF-STATEMENT? 
YES 
NO 

H~CLUDE 
F-- A !-< A ME T Et< 

Rt.C(HW ARRAY 
IF 8UBSCRIPT, 

RECCHW IT 
~NO-OF-STATEMENT? 

YES 
NO 

COMMA'? 
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r: H 1:: C K S ¥ !'II T l\ .x. A N U l R A l\l SL l Tt·. t"< A l E. 

c ,~d~ 027 241 G2S10'.JR J t•;P ~YL18-1 l\iO 
c 2 '-1 () Oc:'72'J[ lJ~':)/ltil-< JI'- p MAlSl YES 

'c 2.::, 1 027261 Ol2050t< r-rn T ~~ STA Tt.MP2 
c 2c, 2 0 27 c 71 Oh2v22k LOA 0ts~·TR SA VE:. 
C2S'3 UC.1501 0 l 34 7 lt( 5TA ARY AO OPt:.RAND ADDRt:SS 
C294 021511 Ub'.'.:'U47k'. LOA lE.MPl !-(El RIEVE FIRST LETTER 
c 21..J'.'.:i 02152.i ooi:, 1 ::>2r< Ll.Jl3 .46 RECORD Ah 
(;296 Ui:.-1 55 i vl766Uk j~l:j ~TkOP ARRAY 
c 2.(j 7 U27:.1tt! 0620SOk LOA Tf:Y,P2 RETRIEVE CHARACTER 
c 2'-ih 0273':Ji 007400 cc jj ASS I Gl\JMUH 
C2Y~ 02 l _".'>bi 011\Jbbk J ~ts jYMCK 
c :.s v 0 027Yf, Ov224C:I-< UC:F AStHJP-1 OPEi-< A TO Wt 
C _$ D 1 021401 02651:1k JlAP ... t> Y bJ Eb l\10 
c -~ l) 2 0274li lb347/t( LUA ARYAD,J YES, r<ElidEVE 
C Su 3 0214~!: 0i2176R A I\: lJ MSKl ANO SAVE 
c Si,) q 02/4~1 172046R SlA TEMP,1 PRl:VIUUS Ai-<RAY IDENTIFIER 
c 30 1

) 0~7 4q i 01 7 b4':Jk J ~ti L fr< LETTER NI:. X T? 
c ~l)b (}2/451 lJ~1l)l4k .J tv; P 1'-1A f S 4 hiU 
(. 5 \) l Uc.".'7 46 I (J 1 7 .5b6i.C J~B LET CK YES, St: C (J rJU Lt T Tt:R'f 
C 3 lj i:) Oc!.7471 0210.svt< Jl\:P MATS5 NO 
C .. ~UY (l c:'. l '.:> 0: 036\J2c'R lbZ bBPTR YES, 
C31U oc:1:i1 I OobV'J/k L[J t; ftMP1 COf\lCAlENATE 
c _$i l 0 2 7 ':u!. 00':5 l 2 I t3LF, lj.Lf-'. LETTi:.t-<S 
c .512 {J27~d 05UV01 1U~ J ANIJ 
c ·11 3 U27 ':J4 1 7 :.:u22r< ~TA SbFTt<,l Si::.At<CH 
c j i l4 U21'::J':J vn~11c:k LU A f'-itATFN FUR 
c . .H ':> 027S6 0f14U4b L fJH M5 AkRAY 

,c ::Si 6 02 7 '::>1 Olb24c~k J~d Tr3St\H f UNCTION 
c -~ 1 7 Oc::'.7b0 016274k JM~ t. hi I-{ u R 1\01 FOUND 
C.Slb 02lbl (J (J l 7 27 SYt19 ALF, i'.4U· f-" OUN[) 

c H9 U2762. 00112.'5 ALF,t-<Ak POSIT HJl\J IT, 
c ..$ c v 02703 iJ41J 06C. AD A • 7 CUMPLEft lJPtt< AND, 
c 521 027b4 007400 CCH C U1V1B 1 NE 
c 32c'. v 2 7 b':l (J4':>Vt.:'c.'r\' Al.Jt:S ;:,t3t->Tt( w.ITH 
c .S2 .:S 027bbl 150001 iuk 1 , I OPERAlOR, 
C Sc 4 027h71 uj226:ik HH< FLGHT ADD FLAG BIT, 
c~c:" 027701 llOUul jf A 1, 1 AND STORE 
C32b 027"111 Ul~l7bh A 1'11l) M::i I\ 1 ' 1 t\I V ' 
c .~2 l 027 7 21 (Jlt22:).SI-< A iJ A U2VO OR 
C52k 027731 0u2u21 ::i~A, !-<SS 

, 
fRN'? 

c 5 c. 9 02114! t1?7002r< JMP HATS:S YES 
C .3.SO tJ277':JI 017">77k J ~ i3 GEfCR NO, El\10-uF•STATEfvlENT'i 
c 331 1Ji!.-176i uc'.b4(6R J t-1~;, ACT ST Yt:.S 
c _3 ~~? 027711 Ol7114k J~1::3 MAfSb NU, SUH SCRIPT? 
cs .:S3 OjOUUI 01f><..71--1k J~B t-_~l~Uk NO 
C3.34 03001! 026U71k t>YE~O J i"'lr' l\JQ t. 0 F 
C5Y) U17.5711"< P.iA 103 J s t3 Gt.TCR 
(.336 (i2Sti7Ut< JiliP t:uf 
C.B7 0l7~7H< J 0 t) LPCK GE. T LEFT PARENltiESIS 
C .S j K ()~'SOU Vl7"J~Ur< JSd AR~IU Ft. re H AiW RECORD Al\J ARRAY 
c 5.3 y 0 ~OOb Ul7lV1k J StS r-<1-'Ct'\ kECURD A RIGHT PARENTHl:SIS 
c .:Sr..i 0 050Vl ln.341/h'. LUA ARYAO,I RE Hi !EVE 
(. 541 0501U 01217or< Ai'JU MSKl PRl:.VIUUS ARt<AY IDENTIFIER 'c .:S<-42 V.SUll l:J2i14bk CPA fEMP,I MATCH LEFT-HAND SIDE ARRAY? 
c :~~5 U . .SU121 (J 1be:I41-< J Sts t:R~UR YE~ 



p •. u;E 0042 1 11<1'.'1 

l. 'S44 
c 1~ '::) 

lll"c _-s if n 
c .54 7 
C .S4li 
c ~~ 4 9 
C :SSU 
CY:d 
C3~c 

c ~~ ':) ~ 
C _S54 
(5jj 

c :~ '.);-) 
c .s ~ 1 
c .5':ld 
c ~'59 
c -~ 6 (j 
C5ol 
c ~fo? 
c 50 . ., 
C3b4 
c 5b':1 
c ~foh 
c ~'Sb 7 
c ~fob 
C3oY 
c .st 0 

,c 311 
c 51 2. 
c -~ i ~ 
C.574 
c _'S 1 '.J 
(; 3 lb 
C!J 77 
CS I'd 
c ~~ 19 
c ~ b {) 

C.3dl 
(, :~02 
c .rn.5 
C _Sb 4 
c .305 
C5ob 
Cfo7 
c =')d ~ 
c 3d Cj 

C59U 
C5SI 

1.>t t. C I\ $J i 1\: T t\ x A !\I U T f< A NS l l T t ;~A T E 

OSOlj 02S47h~ SYE21 J~P ACTST 
0.5CJ14 UjS02c.R MAT54 rsz SE•PTR 
UiOl~ 017h71k J88 LPCK 
O~Old 017120k JSb FSC 
0301~ 017701R JSB RPCK 
03020 (J1J7400 CCb 
U~02~ 01706h~ JS8 SYMCK 
IJ .302d uo ~2:,oR DEF T !iVtES-1 
03023 ul6274W JSB ERROR 
\J 5 0 2 4 1) t 7 'J '.J 0 R S Y E 2 2 J ::l b A R ~ I I) 
0302~ 0~0065 CPA .lu 
IJ .:5 0 2 d d 2 S t4 7 6 r< J iV: P A C T S T 
0 .3 0 c 71 o 2 So 7 1 R J tvr P 1rn E 0 F 
050301 o7?.0'::>0R MATSS STA Tt:MP2 
<H 0 .HI o h ~ o 2~1-< l D A SB P T R 
0~03d 0734/7k STA ARYAD 
U50SJ Uh2U47~ LOA TEMPl 
U .:S 0 3 41 0 b S 1 '::> 2 t< LU 8 • 4 6 
0 3 0 3 '.:li li 1 7 6 b 0 R JS t3 !->Tr< UP 
u .~O 5bi Ub2\J'JOt.~ LDA T£MP2 
03\J.371 C':l01J6'::J CPA .10 
tLS04V 1

1 (;~S47oh' JMP ACTST 
0 5 \) 4 11 u 6 4 0 ',) u l u t3 !Jj 3 
03042! (; 170061-< JS13 SYMCK 
0~043 002244K DEF PLUS-1 
O~U44 01~274H JSU ~R~UR 

v s () 4 5 0 0 ':> q v IJ s y E 2 3 c U3 
O~U4b 040063 ADA .H 
uSU47 0~22~1K CPA TIMES 
U.50'::>0 Uf.!.106'-:Jk' Jr.-:P MATS7 
050:'1 Olb.S04~ ~1ATS6 sn; PFLAG 
u~us2 V17~S0k JSB A~~lD 

0 5 U 5 3 1h 0 o h ':> C P A • 1 o 
USU~4 OU?U01 ~Sti 

050~J'.:i Oc:'SU"/li-t JMP NOtOF 
050~6 O~~~U4~ ISZ ~FLAG 
(I '> 0 '-.; l U 2 S 4 7 b t'( J t.; P A C 1 S T 
OiUh0il6~477k LUA ARYAO,I 
0 5 0 b 1 : 0 1 2 1 I 6 E A 1\1 D M S K 1 
uSOh2!15~U4bh CPA TE~P,I 

OSOb310162'/tik' SYt.?.l-J JSB ERROR 
o 5 U 6 4 \ (J ~ '-, 'i I b K' J MP A C 1 S T 
V5U6S'1Jh'S477K i"!Alt>7 LOA ARYAD,I 
IJ.506b 101?.ilh~ 
US(Jh7 iO·J740U 

0 5 0 7 () ! 1 :, 2 {) ,;{ 6 k 
u.5071 l0r:7uo :SK 

u 5 0 l 2 I <j ,.:;_ l v ':J l r< 

Al\JD MSKl 
CC3 
CPA rt:MP,I 
,Jl\11P SYE24 
J MP t~1A TS 6 

4 : 4 9 PM S U I~ • , 1 1 M A R • , 1 9 7 9 

NO 

FETCH LEFT PARENTHESIS 
FETCH FORMULA 
FETCH klGHT PARENTHESIS 
fl.'IUL T lPLICAT ION 

OPE.RA TOR'? 

l\;O 

YES, FETCH ANO RECORD ARRAY 
ENO•OF-SlATEMENT? 

YES 
NO 

SAVE 
IJPt:fOU\iD ADDRESS 

RETRIEVE 
AND RECORD 

ARRAY 
ENO-OF-

S TA TEMl: NT·? 
YES 

1\IO, MUST BE 
A , +,' 

'-', OR '*' 
ISN'T 
JS, SET rOR FALSE 

, , ? * . 
YES 
NO, SET f.:>FLAG 
GET SECO~JO ARRAY 
ENO-OF-STATEMENT? 
YES 
NO 
WAS OPEkATOR A '*': 

NO 
YES, RETRIEVE 

SECOND ARRAY 
MATCH LtFT-HAND SIUE ARRAY? 
Yf S 

I-JO 

t<f_TRlt:VE 
ARRAY 

St r FUR iRUE 
MAfCH LEFT-HAND SIDE ARRAY~ 
YES 
1\JO 

~ '.S 9 5 * * * Ju ivj tJ TA b Lt FU k ST AT t. rv: E. i\i T SYNTAX * * 
: .'594* * 
: ~~ 9 '.) {) 5 0 7 5 i Ii 0 2 .. H iJ R 0 y 1\1 l d D f.. F U:_ T s Lt T 
:_~'-?b U.50'/4 luo~322t< DEF DIMS DIM 
: 5 9 7 id 0 I ':J io IJ ~ !> 2 b t< D t. r C 0 MS CUM 
: 5 s () () .50 7 b 1

11J \_I 2 _., 4 i:, K u E F u E F s f) E F 
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C H t:. C K ~) fy;,. T 4 X A f<J U T t< I\ i\J S L 1. T b< A r t 

c .'S'i9 l.Jj0/71 OU ~40'.::ik UtF ~UtiS REM 
.C 4 (; O 0 .51 0 o I uo~q42h D t. F GUTLlS r;o TO 

"c 4 v 1 oS!Oli v02t4l"Jh' u tr-: l F S IF 
c 4 (; c o31oct v0~!444r' Uc F- ~URS FUR 
c 4 u ~,, lJ.:ild31 (J 024 7 6t< DtF i~X TS NEXT 
C4U4 u_;104I 0U2442t< ut-F GUl(JS GOSllA 
c 4 () j !LS l 0 :i I 002~.'.llUk fJ I:. f tf\JUS+6 RETUtm 
C 4 lH' U.51061 0025V2k Uf:.F t. f\jl.) s ENO 
C4u7 0510/I 002~>101-< uu~ tr\IDS+6 STOP 
C '~ G fi !!51101 vo251llr< Uf.:~ tJ A 1 TS ~'VA IT 
C4u9 05llil (HJ2::,lbk ut r CALLS CALL 
c /~ i () (IS 11 c I \) i) ;: ~) 5 _Sf.: 0 t-_ f- UA'f AS lJAlA 
(. 4 i 1 o~>ll.:SI (JIJ.2'.:>6 .SH UlF Kt.AUS REAU 
c 4 l c' V.51141 0U?b0.Sh U t. F Pk 1 i\IS PR!Nl 
(415 U.'11~i C·0~5tdtt' Ut_F i-<t.AUS INPUT 
c l.11 4 U~i lb! l1v2:)luk lJ t. ~ tf\JUS+6 RES TURE::. 
c 41 ti O.Sll-/i (j02bbUh: IJ t_ F iVtA Ts !'vi AT 
CI~ lb* 
C417*** *** 
C4lb** f lli-d-1UL A 0 Y t\l l AX CHl:.CKt.h: ** 
(419*** *** 
(q(:>U* 

c 4 c'l 0.51201 OIJOUvU F ~C 1\JUP 
C 4r~c' U-51~11 00240\J CLA St: T LE Ff PARENTHESIS 
c 4c..5 0.51~21 l / 204':11-< STA ·1 EMP S, I CUUf\IT TO ZERO 
C LI c' 4 U.512..Sf ()0~4UU f ::>C 1 CCA SET UNARY FLAG 
c q c: ':;') U.31~41 07.25\Jhk jlA UFLAG TO TRUE 

,c ·426 v3lc'JI Ul7~62k FSCc J 0 fj VM!UP LOUK FOR VARIABLE OPERA NU 
C4c7 0 ..s l 2bl ur:.7 cb':lk J fv1P FSCY NOT FOUNIJ 

c 4 2 ?:~ U5lc71 Uc7c!'>.5t< JMP FSC6 SUBSCR lPH.U VARIAl::SLE FOUND 
C 4c~Y vq_rnl Ol7~ohk J ~j tj U:TCK FULLOV"~EO t1Y Lt:TTElfl 
C450 115i!>l! U27c.L-,r< JMP FSCo NU 

C431 031:1c! 0;.,qv":>1 LU ti M2 y t. s, LOOK FUR 
c 4..52 U!ll .:Ui Ul7.SC'.bl'< J !SB MCt5C K 'A 1\10' OR 'OR' 
C".ii.5 05i.54! vn2v47h' LUA ft.MPl NUT FOUND, FETCH Pr<EVIOUS 
c 4.) 4 \) 513':1! 001·121 Alf ,Alf CHAt<ACTt.R AND LEFT-JUSTIFY IT 
c 4 ..:> 5 v..51.Sbi 0 S2<Jj()r< lOH lt.MP2 ADO LATEST CHAkACTER 
C456 U.51.371 0~~2~lR Ct> A Ff\J , F l\i,? 

C457 11~1401 0?7166" JMP f SC4 y f: s 
c 4 .:rn U.Hill! 11 ?.U2~!'( ti l A dHPfk,I NU, 
c~sg IJ 5 i 1-i 21 Oo::lllt< L lJ A PUf NS St: ARCH FOR 
c 4 4 (; u 514 51 (Jb':>c'..~dk LUH Mll P~EDEFINEO 

C441 0~1441 01 'Ji'.:'42~ JS8 lH::iRH FUNCTION 
(442 l.1.Sl4:,! Oc71'.:>r.k JMP FSCj NUT FuUND 
c 4t.J~ 0~14bt OU1727 ALF,ALr: ASStMdLE 
(444 03ll~'/ UUl/i!_'S ALF,!~At-< tJPERANL> 
c 44':l 051 ":JO (J .~ 2cf:LSK !UR r LGtH ADD FLAG dll 
C446 U.51Sll uc:11·14r: J ft:P Fsc:, 
c ~4 7 U.31Sct 0.5':>50br\ f-~C5 l~L UFLAG '!'JOT' P t RM I T T t 0 '? 
c ''4 L.j ij v 31 ':)3: 027 2'5bt( J!,,1p FSCb•l NU 
(14i+Y 031:,41 (;ti~ 121 h' Ll) A Al\JU T YES, 
c '-' ~o 0_'>1°:) 1.)i (:()"140(} CL 8 SEARCH FOR 
G4'::d USl'jbj IJ 1 '::>r.:142rt J ~rn TB~~H '1\10 T' 

"c 4 ~ 2 v 51 ':l 71 ti27 c::'::ibk Jr.-,p FSC8•1 'NOT' l\!Ul FOUND 
c 4':.i.j O:Sl~UI uu/qvo CCB t-<tlRit.Vf: 



r' f.\ G !: 0 () 4 4 I# u j 
C H t.C K j I Y r"i T 4 X A i W 1 R A l\J S L I T E ~ A T f:: 

c 454 
C4':5'::) 

'c 4':io 
(, 4 ~., 

c 4':l8 
C459 
C '-lbO 
c ,_. b 1 

C4oc 
(qtd 

C4b4 
c ;.+t:; s 
C4nb 
C4r..7 
C4on 
(,4o9 

C410 
c 4 i 1 
C 4 7 c?. 
C415 
C tt I 4 
(1-17 ':) 

c1Hb 
c 417 
(f.{irl 

c ~( 4 

C ~uO 
,c 4c 1 
c 14 .:~ 2 
c 4d .~ 

C4o4 
C4d'J 
C /.Jc.6 
C r.p•, / 
C4KA 
C4d9 
c !~ g l) 

c 4Sl 1 
C'492 
C 4Y .~ 
C4"14 

C 4Y::i 
C t49o 
C4S'7 
C4Yo 
C 4Y'-1 
c j \) 0 

CS01 
c '::> L) 2 
CS05 
C':J04 
C':) l) 5 
CSvh 

'°C SG 7 
C ':Iv d 

0 3 1 b 1 i () t,i 6 0 2 2 t( 
v .. H b c:'.I l 6 O o U l 
0 .5 i h 51 ti 1 2 2 2 0 rt 
O.H641 l/Ooul 
O.Ho':il tir!.7.52.11-< 
o_Hobl l11757/t-<. FSC4 
osu,11 02:,.;sbR 
031701(Jl7 S6bk 
u_; 17 li tc'.S.!i'::lbK' 
U5i 7~1 040(>.1/ 
031L11 lJU17~3 
051741 (d.10062 Fsc:, 
0 5 1 7 'J I (, 7 2 v 4 7 t< 
031/61 0Ul40U 

V51 l /I (J4'S022K 

0.12VOI lbOOOl 
05~011 Ul22cllk 
U .3 c U 2 I td 2 1) 4 7 h: 

0.52031l700l)l 
U5r!_041 01751/k' 
u5cu:,1 0loc74i-< FSCtl 
U320t>I o17b7lh: 
v3c071 Ol7357t<. 
052101 Vl712Ur< 
U52111 V173:34K 
05~121 OlllOlH 
0.321.SI 027r:.76k 

"~2141 0640'.)1 FSC7 
USC:l'.:JI 017\JbbR 
032lhl G02254N' 
032111 ()272.':Jlr< 
0..$22UI Vb2202R 
U~22ll 17.~022K 
o.s22c: 1

1 v62146k 
OS~2.5! 007400 
o.32241 14:i04'JR 
0522'.:li 0U6U20 
0.52261 Oc7C.'-J7t< 
U522/i 11~04'.JK 
0.52-501 0561J22k 
05c5ll 0175llR 
o.32521 0o01Jb~ 
U525.Si O':iOUb~1 FSCb 
o .S 2 -~ 4 ll r!. 7 2 ':J I r<. 

0 5 2 3 :, (; 1 ?. ~ l) b h 
O~u:~5b \.Jb4V4b 

U.S2:57 ll17.526K 
03240 162ud2k 
0.5c4ll 001121 
0324210100/j 
u 52 1-UI 0665001-\ 
t)52Ll41 017066t< 
0 52tt~I UU~244k 
052461 002001 
U5c'.L~/I (1~75V~I·( 

AOS t>t>P TR 
LOA 1,I 
AlvD 0Pl"1SK 
STA i,I 
Jr-'1P f-SC14 
JSB GETCR 
JMP SYNE4 
JS8 LETCK 
Jrv,p SYNE4 
ADA lJlOO 
ALF,r<Ak 
AUA .7 :: 
51 A rt:fv1Pl 
CCt3 
ADd St3PTR 
LUA 1 1 1 
ANO UPMSK 
lliF< TE.MP! 
~TA 1 1 1 
JSB Gt.TCR 
J bB l:.RIWR 
JSK LPCK 
JSb FRCUR 
J'SH FSC 
J ~;:S FPuP 
J!'.>8 KPCK 
,n.~ P f- s c 1 o + 1 
LDB M2 
J So ~ YfvlC K 
U I: F !<C P A RN - 1 
JMP FSC8 
LUA b2UUO :: 
6TA ~tiPfR,J 

Ll.JA .41 
C CH 
AUd TEMPS,! 

Jtv';P FSC8 
~TB TEMPS,! 
ISl StH'TR 
JSB GETCR 
Lu A • 1 t1 

CPA .10 
J r-1P F SC 8 
::,lA UFLAG 
LUB MS 
JSo "'1CnCK 
LDA ~BPTR,I 

ALF,AL~ 

Af,. IJ H 1 11 
LDt:i MSFLG 
JSB SYMCK 
UtF i-'UJS-1 
t-<SS 
J r-,p F SC 12 
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PF<EVIOUS ~ORO 

WORD 
SET TU 

1\iULL OPERAND 

IIJt:f\IT lFYlt\JG 
FUNCT IOI\! 

LET1 Et·<"! 
NO 
YES, 

ASSEMBLE AND SAVE 

FUNCTION IDENTIFI£R 
REfRIEVE 

PREVIOUS 
PROGRAM WORD 

EXTRACl OPERATOR, 
APPEND OPERAND, 

ANO RECORD 
LEFT PARl:.NIHf:.5IS 

UR 
LEf T liRACKE::T'? 

YES, SAVE LOCAL VARIABLES OF FSC 
~~TCH AClUAL PARAMETER 
KESTORE LOCAL VARIABLES OF FSC 
F t: T C H R I G H T P A H E.IH HE S I S 

CHECK FOR 
RIGHT PARENTHESIS 

OR RIGHf BRACKEl 
iHJT FOUND 

~IGHT PARENTHESIS 
RESTO~E RIGHT PARENTHESIS 

MAfCHlNG 
LEFT 

NO 
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F DUNL1 



Pi\bE ou4i, t+OS 
CH~CK ~r~JAX ANU lRANSllT~kAlE 

c ::>v9 
C'.:1lU 
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t1 ; .:.S c. vi v 4 s 2 o th< 

O .. B211 L'.'>S022r~ 

LI .:S 5 2 c I 1 l ~ () 2 c i'\ 
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JhP 
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CPA 
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CF- A 
J l\1P 
CU.i 
jld 

JSB 
,J l\1P 
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L [1d 

~ l ij 

JMP 
l!:\L 
LD A 
tl TA 
lSZ 
LU8 
~ T !3 
Jl\1P 

l !:>L 
J bij 

LUtS 
CPA 
Jt·P 
CPA 
JHP 
J1"11P 
AUB 
l0L 
s 1 tj 
LLl'3 
~Id 

J ~;;~ 

~y1v1CK 

AS~OP-1 

FSC7 
~FLAG 

f-SCl 
Tt.MP2 
fEl\'lP8,l 

t:Rt( 0 R 
~oPTR, l 
SHPTR 
f ;::)L, I 

.40 
F SC 11 
bLB 
FSC11 

SI l;N 
NUIViCK 
FSC13 
NUMUP 
f./i9 

i"lSFLG 
FSC6 
S~PTR 

01140 . . 
Sl:H' fR, I 
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M9 
MSt-LG 
f SCl 
Uf- LAG 
t:.Rr<Ok 
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S8P T !-(, I 
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A S H I G 1\11'1 E N T 

OPEf~A TUR'! 
hiU 

YE~, SET 
':, fORt_ UCCUl.(RED' FLAG 

r~ f..
1
T R I E V f:. Lf.·_ T T ER 

All LtFl PARENTHESES 
t'4 A l C H E. 0 't 

NO 
yt_:.;, RECOfW AN 

~ND-OF-FORMULA AND 
EXIT WITH CHARACTER IN (A) 

LEFT 
PARENlHESIS 

OR LEFT BRACKET? 
YES 
NO, SET Sll;f\J 

PUSlli\/t 
NIJMBER"t 
NtJ 
YES, FIX UP PRECEDING OPERATOR 
UPOATf:. 

MUL TIPLt STOf<E 
FLAG 

YES 

l f A Ni.) 

COUNT IT 
UPDATE 

MULTIPLE STORE FLAG 
FLAG 

UNARY UPE~ATURS PERMITTED? 
NU 

, +, '! 
YtS 
NU, '-'? 
YES 
t\JQ 

LINARY 
UPt.kATUk 

UPOAll: 
MULTIPLE STORE FLAG 
FLAG 

C~~7*** CHlCK FU~ A ~LiLTIC~AkACftR BINAkY OPERAlUR ** 
c:J:::.ti.** 
CSSY O~.S2bl uuovuu 
C:>ou o.5527! l l~Occr< 
CS!jl O"d'iUI lJb211UR 

f ( ~ o !"". O -53 ~ 1 i (d 6 2 4 c R 
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LUA rv;CtHJP 
JSt3 ltidRH 
JI'' p Mc 1i c K , I 

St.ARCH 
F 0 R 'A i\Jl>' 

UR 'OR' 
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c l_Sb9 (J _')3 5 :,1 (;1204/l<. STA lEMPl 
c '.:) l (I o~..:>5hl 066u4:>t< um TEMPS 
C571 O .. BS7 044Ullb A f)~ ;v1".J 
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CSt;6 O.B'J6I 127 .s '.S 4 f( Jt-11P FPUP, l 
C:ibl** 
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C5Y2 u 5.Sb 1 i OU'::>OV 1~ I r\:d 
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CS\14 u5..-So:il l 10001 ;J l A 1 , 1 
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c t> (1 _') ll5.S/t.t! 127j:)/b: J~·;P FRCUR, I 
c b \1 4 * * 
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F UUND 

** 

SAVE CHARACTER 

RESTUk~ S-STACK TOP 

RESTORE MULTIPLE STORE FLAG 

k~STUk~ UNARY OPERATOR FLAG 

RESfORE FSC RcTURN ADDRESS 

t<C.tn uk'E 
VAROP RtTURN ADDRESS 

~iTRIEVE CHARACTER 

** 

FETCH CURRENT S-STACK POINTER 
UPOATt IT 
DUMP ~ULTlPLE STORE 

FLAG Uf'~ S-STACK 

STACK UNARY OPERATOR 
FLAG 

STACK rSC 
kl:. TUt·<i'J AODRE.SS 

STACK VARUP RtTURN ADDRESS 
AND CHECK FOR S-STACK OVERFLOW 
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S T URE tW A 1~ T IT Y 
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SAVE IT01 IN (A) 
AOVANCt S-STACK POINTER 

ANIJ RC:CURD IT 

L A S T io<J u R IJ 
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YES 
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J&d SYHCK 
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ll1A At<YAU, I 
Ai\rD ~BCON 
If\, A 
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LUA bllOO : : 
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CPts Uf LAG 
Jrv;p SbSC3 
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Dt:F M2~b 

bLF, ~.ill-
~l t; TtMPl 
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J~d ::>Y1v1C~\ 

UE:F SCMMA-1 
Jr-~ P ;:> o .::> C 1 
lbl AkYAU,I 
Jbd jJkGIN 
LH:.F M2':16 
t< :.-; s 

Sd8Cl LL.13, INM 
l$L t-1f- LAG 
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S t; S C 2 Un3 i-12 
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J <•i 1-1 F SC t. 2 
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l~Z ~t3PTR 
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CHAkACTt.1-< IN (A) 
LEF f tH<ACKET 

Uk 
LtFf ~AHENTHESIS1 

f\l(J, RETURh1 VIA (P+l) 
y Es ' s E r rd:. T u R ~l ro ( p + 2 ) 

SET 

r u 
S 1 N r; LE SUB SC R I PT 

Lt.FT Hh:ACKt:T 
0 l M OR co~.-; 

NU 
ST ATE MC. i,J T .? 

H::TCH INTEGER 
SUl:1SCR.1r'T t:WUNU 

SAVE 
bUUNlJ 

IS THI:: 
NEXl CHARACTER 

A C01vlMA? 
iW 
YES, NOl~ SECOND SUUSCRIPT 

Ft.lCH Sl:COND 
lNTEGE~ SUBSCRIPT BOUND 

~El 0NE-~1MENSIONAL CASE 
C UM ~ T A T E r•1t f\IT ? 
NU 

SAVE CHARACTl:.R 

kEfRIEVE FI~ST BOUND 
FlNO STUR~GE NEEO 
UPUAft: CUM 

STORAGE: POINTER 
KElk!EVE NEXT CHARACTER 
~IGHl PARENf H~SIS 

OR 
RIGHf dRACKt:. T'? 

t<lGHl BRACKET 
ADJUST S-~UFFER PU!~TER 

F t T C H F 0 L L t J VIJ I 1\l G 
CHAr<AClE.R 

lJIM (JR CUM 
S T A TE.ME:. !fl '? 

y t: 8 
RESfORE FSC LOCAL VARIABLES 
Rt:.STOt<E 

S-STACK 
POINTER 

FETCH 
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~: Ht c I\ ~, y i\) I tn A r\i t) l k A N s L I TE. RA T E 

Cb/4 \J~47':J 1h41)01 urn 1 , I RETURN ADDRESS 
L 61 ':, U547'd t c4oo1 J i\"p l , I Af\JO EXIT 

"c 6 1 b 0 .'S4 7 71 o l"l '.S tHJ 7 t~ Sts5C3 LUA SbSCK SAVE 
C6/7 U-5':>001 u i') s IJ i.t'.:l t~ Li>B TEMPS RETURN ADDRESS 
Cnlk u.:SSOll til7'57S~ J.38 ssuv 01\J S-STACK 
(. b 1 ~ 0 .s ':> '; r.:~1 ul7'>'J7r<. ,J :) t~ FRClrn SAVE FSC LOCAL VARIABLES 
(, 600 u j ~ (J 51 lJ t) 4 0 4 2 LDb t.-:9 SET MULTIPLE STORE FLAG 
(bc;l 0 'S '='Ii 41 {i I " ~I) 0 k ~:n B 1v1si:-u; TO FALSE 
C Sc,2 o :cl •:iti Si \lh.'14l7r<. LUA ARY AO SAVE 
(, 60.) <dSObi v6:,l)t.t':ir< L D 13 TEMPS OPERA NU 
C6c.4* 
Cho':l 0.51:':>071 (;17.57'.Jt< JSB ssuv ADDRESS 
Cbcb 05S1 (}I (Jl7120n: JS8 FSC GEl SUBSCRIPT FORMULA 
C6c7 (ij') 11 i l)ll740U CCR CANCEL 
CbcH o :<>::d 21 U4'JUc!2t< A D8 bBPTR END-OF-FORMULA 
COUl 05:)131 U/~Or!..d.r.: !:'iTl3 ~l:iPlf< OPERATOR 
c 0 l; 2 U=>5lt4! {.lb i.j.(1 '.J l LDB !Vl2 RESl(JRE 
c 0 l) 3 ti _-; ':J 1 :.1 i (14t>Ut-i'Jl< AU t3 1 f..:r"1P S S-STACK 
COU4 o:S'jlbi l1 I ~04'Ji-\'. ~T8 f tr.ilPS PO HIT ER 
coo~ u~:d 71 {l 0 b 0 (I 4 11'~8 RESTORE 
CO Vb l• .:S ':l 2 IJ I lh40Ul LUB 1 , I OPERAND 
COu7 <L~S21! 0/7L!/7t.~ Slt3 ARYAlJ AtJOF?tSS 
C 0 \i K 0 S'.:i2cl (; 0 ·1 4 (I (1 CC8 lS THF 
c 0 \) y v!i::5251 (j 1 7 (1 ti ht< JS8 5YMCK f\iEX T CHARACTER 
COlO OY:l?41 (i 0 2 2 4 0 f< Uf F SCMMA-1 A COMMA'? 
C01l (d:; c':, vr:.7t..t':!4R JHP ~13SC2 NO 
C012 (J .5526 1 .s 7 4 7 7 i< I ;;.l Z ARYAO,l YES, NOlt SECOND SUHSCRIPT 

,COl.3 l1 5 :)2 7 (;l7120K J~H FSC GET SUBSCRIPT FORMULA 
COi4 0 .:S:,~·'>(j (J0740U CCH CANCEL 
c 0 i :) IJ S'.:d 1 04~dJ22h Al)o :-SBPTR END-OF-FURMULA 
CO lo (; :S~d2 (j 7 ".'.>V22k :.:>TB ::ll:WTR OPERATOR 
c 0 i 7 OS~d:SI 0~74':>4k .J jv;p SBSC2 
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C Ht C K ;:., IH· f A X A i 1J I> l k A NS L J H: I< A I t. 

LOlY** 
COiU*** CH~CK SYNTAX OF A~kAY OEFINITIO~S ** 11c o i 1 * * 
((Jc:'2 U3~.54! UOOOIJV ARRYS 
CU2S 0 5':~d ~i 
c () 2 l1 05'.:.dbi 
C Oc::l (J5j.57i 
CO?o <L~54t1l 

C0?7 ld54li 
cu c: b u.:s~4cl 

c (J 24 Uj~451 

CD.=> 0 u j'.J441 
cu _n ldSL~SI 

co ..'.ic' o.S:>4bl 
c 0 s ..s (dS471 
(()34** I 

vll'::i':H)k 
Ol1407k 
0l'J27t.H< 
1;".)006~ 

lc7'.:>34R 
007400 
lJ l 7 06hl-< 

00223UR 
c~:io7lk 

v _")7 ':l :S 4 R 
127:d4k 

Af-<RE. l 

i"~UP 

J !id AktdO 
J.) r) ~H0CK 

JSd tRkOR 
CPA • 1 0 
J!\·,p ARn'YS,l 
CCd 
.J s ts ~Yf111CK 

Ut: F COMMA-1 
,J r-: f-' 1vOl: OF 
ISZ ARt-<YS 
JMP ARh:YS, I 

C () :; S * * * F t [f C H A K h: fl. Y l 0 t N T l F l t I~ * * 
C0.56** 
C 0 ~57 0 5 :> ':> v I C ;) 0 0 0 v A k "' 1 U NUP 
C iL:s o v Y:J 5 1 I 0 1 7 b 4 ':I k JSb LTK 
CO.S!.:t U.5~'.JC'I vl~214h J Sli r_1rnUR 
C o 4 0 td ::, 'J j I 0 6 ? u !'.:'. t:>. h: A fdH'. 2 LUA SBPTR 
C 1) 4 1 u _, '.J '.J 4 ! o l 3 4 7 I k ~lA Ah'.YAO 
CU4c Uj'.::l~'::ll 0h2Ut.i7k' L[j A TEMPl 
C O 4 ~ o .'S "J , b I 0 b ~ 1 ':> I:'.'. k UH~ .4b 
CU44 U5'Y:l71 017bbU"' J s IJ ~Tt-<OP 

(04".::i u5~bUI Ub?.O':ilJk LL; A TU-'1P2 
,c o c.t b o 3 ~ b 1 I l c 7 :., S o k JMP Akl-\IIJ, I 
C0"'*7** 
C0~6*** LHECK Fuk VARIABLt UP~RANO ** 
C Oi.! Y* * 
c 0 ':. l! o.S':ib2I <;OOU(JU VAl"(()P .~uP 

cu '.:J l 0.~'::>651 lJ l 7 bl.41'.:>tx J~b LT!< 
C052 0.3':;)b4 127':i621' J t,,1p VAh'.UP,l 
(0~-5 U 55oS 0 .37 ':H> 2 K It'll VA1-<UP 
C0~4 v.~':Jb6 v'.:\21 Li ':lt< CPA • 41.J 
COSS i) _',':Jhl U-:-7td4k Jfl.H"' VM<U:, 
c r) ':; 6 V5'::Jl 0 0':>~1 f 1,11"( CPA ol.53 
CU~7 U5':>/l Uc:'.1bj4f< J l"-1t-' VAh:U~ 

C01:,c U.~ij72 \) .5 f :>bc'K l~L V AKUfJ 

COSY u_1'J7 .51 V11.'S'.:>.SK J 5 ij UlbCK 
CUtiU u 5':17 41 Ornblok .. 1r-1P VAHUl 
COnl 0 5 ':::>'7:::; I v6i:Uqfk LUA Tt.MP1 
COc2 () 5':l / 6 I 0 4 b 1 '.:>~K Al>d .4d 
t Ob~1 U.5'.:> 171 v1':iV•4Ik ~lo f EHP1 
COoi.+ 0.56001 0 4 '-' 21~ c'. k AU Ii Ub~ : . . 
c 0 t:; 'J U5bllll vusv~l t>Sr.3, 1-<SS : . . 
COt:.h u.56U21 Ul'."7.Hlk J rv:P FSCt3 : : 
l 0 t. 7 U5b0.5i lJbbU,4lk LU ts f E:.IViP l : : 
C Ont'· iJ~6U41 017boVK J 0d STt\UP 
((Jt;U 03bU~i UlL'>77R JSd st.·rcR 
c (J i 0 U.SbUbl GbiJOo':"J LUA • 1 0 
c (J l 1 {).360/ t127614k JMP VAtW2 

'co 12 U.Sblll lib?U471-< VM<Ul LUA TEMPl 
CO/::, u ~b 11 Ur,S 1 :)_<ik' LUd • 4 { 

FETCH ARkAY IDENTIFIER 
R~CO~U A SUBSCRIPT 
MISSING SU8SCRIPT 
~ND-OF-STATEMENT? 
YtS, RETURN VIA (P+l) 
1\10, 

MUST bt: 
A COMMA 

ISN'T 
IS, RETURN 

VIA (P+2) 

Ft. fCH LETTl:.R 
~~ 0 !\1 E F U U rJ D 

SAVE 
OPERAND ADORES 

RECORD 
ARt<AY 

lOfNllFIER 
RErRIEVE fULLOWING CHARACTER 

Lt.TltR'? 
NO, EX!T VIA (P+l) 

Lt.Fr PARt.l\ITHESIS'? 
Yt:.S 
NU, LEF r HR ACK I:: l 'f 
YES 
NIJ 

OlGIT'!' 
NO 

YtS, kt Ttd t. VE LETTf::.R, 
A1\iU i-<r:SlUKE A5CII DIGIT 

1-<ECUkO VARI AHLE 
FC.lCH FULLUWING 

CHARAClt.K 

RETkIEVE. LETT Ek, 
SEl 'NO U IG IT", 



0 A(;£:. lJ (j ~ 0 lti (1 7 
~; rk C K 0 IY l\1. T A. X A 1\1 U l !-{ A 1-.J ~ L I T t i-< A T E 

c {) 14 
c () l ':J 

0 .S b 1 r::' I V 1 7 6 h lH< J S t3 S T iW P 
U .5 t) 1 j I U h 2 0 '::> 0 "'' L D /\ l E M P 2 

"co 16 
c {) l 7 
CU/ti 
CU7Y 
CObO 
c 'Jtj 1 
C Ot.\c:'. 
COb.S 
c 1} 04 

COt\~; 

c 0 t~ h 

c IJd'l 
(, DcK 
(. U bY 
CJ9U 
COYl 
c ') ~2 
C09.:S 

U ."> b 1 Ll I U l 2 o j 0 t< V A Ru 2 S T A T E Fl P 2 
0 .fol~! tnh400 Cl 3 
v..5bloi v':iS.:>o4t( 
U5bl71 127":Jo2K 

CP~ ._,FLAG 
JH-> VAkUP, l 

U562UI 001400 cc~ 

U-56211 04~022k AUS S8PTR 
05o2~1 lbOl.iOl LUA 1, I 
0 S b 2 ~') I 0 1 2 1 7 b h A "·J 0 MS K 1 
ld 6 r' 41 0 ~ 2 3 (; 4 K 0' A I-' Fl AG 
o 5 b 2 ~I U ? 7 b .3 o I< J f.: P V A tW 4 
(.156261 l>b2U':>lJt< VAklJj LUA rt:r•lP2 
U5o271 127':>62H JHP VAl-<OP, I 
(J_fo501 160001 VAl-<U4 LIJA 1,1 
t) S 6 .'S 1 I 0 ~ ~ c 6 5 k 1 U ~ F L b R T 
t1.56.3cl 170vU1 Sl A 1,1 
U3td.SI 02lbc:'.bR JHJ VAt-<03 
V.3b ~41 l102022t< VARU'.:> LDA St3Pl R 
!.db S~JI 07 54 77R 01 A ARY AD 

C 0 9 4 0 3 6 .~ b I IJ b 2 0 4 7 K 

Cv'-1-:, u5bS71 (;nSl':l2h: 
C09b 056LHJI 01766\Jh 
C0'-17 05n411 Ob?l70k' 
(,')Y~ 0~6421 0171~0/K' 

C 0 Y Y 0 5 6 4 3 I ti o 0 1J V 0 
ClUU U..S6441 lc7':)62k 

,cl (j 1 ** 
Cl02*** ~tnCh A LETTER 
ClU.5** 
cl 0Lt 0.564'.JI (j(J(J1.HiU LTI'< 
Clu~ 05b~61 vl7j77R 
C 1 uo U.So£t Ii voOOoS 
Clllt U56l)ui 01736bh 
Civt.) O.S6'J1! 1c764'Jk 
Clv9 0.56':J2i l:~7h4':1r< 

C 110 td65.:$! V/2U47k 
C li l O:fo~)41 v l"1 Y77k 
C 11? o.S6~~i \1b(J1..16'.) 

Cll5 ldo'.:'lnl 0l?OStJt-< 
Cll4 056'J7l 1~7t>4'SR 

Cli'.::1** 

LUA f ErAPl 
L(} tj • 4 b 

J~ts ~Tr-WP 

LUA til-13 
J~1b SHSCK 

NOP 
J t-• P V A R 0 P 1 I 

** 
l'JUP 
J!:>tJ GtTCR 
LUA .10 
J~H LtlCK 
J 1~· P LT~< , I 
l~Z LTI< 
ST A f Ef.iiP 1 
Jbt> bi:.ICk 
LUA .10 
::, ·1 A l t l"i r> 2 
JMP L H<, I 

c 1 i 6 * * * ;:; 1 I J t'\ t A i\I up t R A l\l 0 I~ f1 ME: 
(,li7** 

** 
C 1 1 b o _fob U I 0 0 0 U 0 0 S r K (JP 1·HJ iJ 
C 1 i g LI j b h l i (J 4 IJ V 7 7 
Clc~CI 

C 1c'1 
(.1c2 
c 1 d -~ 
c. l c~ 14 

c 12':1 
(.. 1 c:b 

f 

I) 56621 0 1..tSC:4 l t< 
o5bb.SI 001725 
0.fob41 v..SUOOl 
U.S66~.JI 1 52U22R 
U.5bhbi l 7 2U22K 
O:Sbb 1 0 5~0i::2k 
V-5610 lclboOR 

AUA UlOO 
AUl:i U':l5 
Alf,t·<At-< :: 
1UR 1 
[UR ~l::it-ilR,I 

0TA SbPTR,I 
l!:>l ~)tWTR 

.J i-1 p ~ T K 0 p , I 

4:4g PM SllN., 11 MAR., 1979 

AND RECORD VARIABLE:: 
RElRIEVt FOLLOWING CHARACTER 
SAVE CHARACTC:R 
J!\JSIIJE. A 

DEF STATEMENT'? 
MJ, EXll VIA (P+.5) 

RETRlt\/I: 

OPERAND 
M A T C H P A t< A. ME l I:: R '! 
Ytti 
f\10, kETRlt:VE 

CHARACTE~ AND EXIT VIA CP+3) 
SET OPf:~AND TU 

ACTUAL PARAMETER 
ANO Rt.CORO !T 

SAVE 
uPERAf\lD ADDRESS 

ktTRH:VE LETltR 
Rt C UtW 

ARRAY lUENTIFIER 
~~TRIEVE LEFT BRACKET 
Fi:.TCH SU!iSCRIPT 

t.xIT VIA (P+2) 

Lt:: TT Er<'!' 
N(J, t:Xll VIA (P+l) 
y c. s, 

SAVE IT 
NExT CHARACTER 

T 0 (A) 
bAVE SECOND CHARACTER 

EXIT VIA (P+2J 

Lt TTtR IN (A), NUMBER IN (B) 
NUMERICALLY ADJUST THE 

OPt:RANfJ NAME: 

lL~O PARfS 
COMPLETE UPERANU-OPEHATUR PAIR 

ANO ~HORE l T 
UPUAlE S-~UFFER POINTER 
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1..:i·kCl\ ,1ll'1\.rt.\x AIJU TKANSLllt.h:Jl It 

c 1 c'b** 
Clc.:Y*** !~ j·i t- CK 1-i.JR LEFT PAktf\ll Ht:.~IS ** fc 1 .SO** 
c 1 51 05671 000000 LPCK l\iUP CHARACfEt? IN (A) 

Cl52 Ojtlr! U640S1 Li.JU 1"12 LEFl PARENTHESIS 
Cl _B 05bl.1 Ol7Uobk: JSo ::>YMCK UR 
Cl.3li 05614 tJU2~/0k ut:F LfH<AC-1 LEf l BRACKE:T? 
Ll.~S U ~.:,b I '.J vcl 2V~H~ J iv•P fSCE.1 NO 
cl .:Sb 05bib Ub~20/k' LL·A b1140 . . . . 
Cl37 VSb77 l l ;:u22tt bf A ::>bl-'lR,l Ltf T PM~ENTHt.SIS 
Cl~8 \) s l 0 (I l~lo/Jk JHP LPCK,I F: X I T 
C.1~9** 
Cl~0*** CHtCK fUH RlGHl ~AhENfHtSIS ** 
Cl41** 
ll~2 057ull UOOuvu ki:'CK 
C14.5 
c i l.i 4 
(lq5 
cl c:.. b 

c 1 4 7 
Cl4b 
Cl49 
cl ':J 0 
c 1 ~d 
c 1 ':i2 

057021 Ob4U~l 
u.57o!il v17dbbk 
v -"' 7 0 4 I lH) 2 c'. .3 4 h' 
IJ 5 7 (J':l I u 2 7 c' b 1 I"< 

U _"l I O 6 I 0 h 2 ~ u C: t< 
0Y/ull 17~U22h' 
0 5 7 1 v i (I .5 .., 0 2 2 t( 
l)j7111 017.517r< 
OH121 0h0Uh'J 
0.511.SI 127/olt< 

i''JUP 
Lue 
J~b 

UtF 
JMP 
LUA 
~TA 

ISZ 
J ti lj 
LL1A 
JHP 

'"'2 
::>YMCK 
RPARf'J-1 
FSCE2 
t'.120 () u 
SBPTR,l 
dt3PTR 
bt ·r Ct-< 
• 1 0 
RPLK,I 

HIGHT PA~ENTHE8IS 

uR 
R H; H l trn A C K l: T'? 

NO 
YE~ , REC URL> A 

klGHT PARENTHESIS 
UPOATt SYNTAX BUFFER POINTER 
FETCH 

FOLLOWING CHARACTER 

C1~4*** ftffCH MAf SlAltMtNl ~UBSCRIPT ** 
fc 1 '.is** 
Cl':ib VS7141 ououoo l\iA 1 St3 NUP 
c 1 ':l 7 u 5 fl~ (; h 4 v ':J 1 LUM 

c l ':) c. O~llb v17V6bK ,J ~.., H 
Cl SY v YI 17 o 1.1 22 f IH< ut.f 
CloU I.I 51r:.0 127"1141-< Jr-IP 
c 1 b J Li5lr.'l tL'>7714k l~Z 

c 102: (Jj/,.ie',_ Vt') 2 2 Vot< LDA 
Clt.3 U.'llc51 1 7 ~U22•< jTA 
c 1 b l.j. U . .,/241 v 1 7 12 vt-< J ~cl 
c l 6 '1 (I j I~ :Ji 00740\J CC!j 
Cltb o 5 ·1 ~o I U17V6bK JS8 
Clt7 () -~ 7 t:'. 71 U1J2c~Ot\ Ut.F 
Clbb 0.~/501 (1U?.OtJl rU:i~ 

CltY o:;,7 .'11 l.Jl712Ut< ,J :-:, lj 
c 11 0 u 5 7 5 21 v f, 1-Hi J l Llib 
c 111 (J57.~dl (J 17()6 t> K J st) 
C l I 2 uSl.541 v1J?.r.::'.:S4i~ UtF 
(.1 15 U".i/_~:,i Oc.72olk . ..IMP 
c 1 / 4 U.5/.5bl 0622U5i-< LDA 
C 1 I '-.J u ') 7 5 7 I l 1-=ocr.:1r< SI A 
Cl16 05'/4()[ 0.'l".l022~ l !il 
(177 u q4ll Ul7577r< J ~)6 
Cl1b v.57421 lJc'b47br< ,J fv p 

C174 U."'J'/tdl 1c1 ·1 14 h Jf•,P 

, 

H2 
SYi'4CK 
UH< AC-1 
r•:A l ~8, I 
V1A f SB 
ti 1 IOU 
!:>tH)TR, l 
l-3C 

SYi'J!CK 
CtJFiMA-1 

r SC 
M2 
~Yl\11CK 

I"< PA t-( f.J-1 
I- SCt:2 
tlcll o u : 
::,tjPl R, I 
~l::iPTH 

bt.TCh 
AC f ST 
;<'jA r be, l 

. . 

LtFT PAKEi'JlHES!S 
UR 

LEFT dRACKET? 
NIJ 
YtS, Stf ~ElUkN ADDRESS 

Rt.CURD A 
Lt:Fr t:SRACKET 

fl:.TCH ~U8SCRIPT 

1\10 
Yt~, FETCH SUBSCRIPT 
kIGrlT PARtNTHESIS 

U!-< 
RlGHl BRACKET 

rdGtH tlRACKl:.T 

l:: NU - U F - S l A T t. i""i E I\ T.? 
YE:.S 
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SHtC~ $Y~f4X ANU lRANSLITE~ATE 

Clol** 
C li,c2*** r: ti i CH PA'.dE.i~THESI/.E.U FURMULA ** 

"c1t3** 
cl c;r~ u ·57 4q.[ 

c 1 Ci 5 \) H 4 SI 
c 1d0 J 51 q bl 
C1&1 •)51471 
C 1 d b l.J .~ 7 '::> (JI 
C.ldY lU7'Jll 
C190 O.S7':Jd 
c 191 u .. 'Sl ':131 
C1Y2** 

Ou 0 U (JO 

u J 7 .5171--<. 
v2h07Vk 

o 5':i''ccK 
(j 1 7 f:, l Hi 
01712Ut{ 
VI71U1 K 

1 27 144f.< 

Gl:Tf>f 1\JOP 
J.S3 
JMP 
ISZ 
JSB 
JSH 
JSB 
J i·•P 

btTCR 
tOF 
SBPTR 
LPCK 
FSC 
t-<PCK 
GET PF, I 

FETCH LEFl PARENTHESIS 
FETCh FORMULA 
GET RIGHT PARENTrlESIS 

C 1 g 5 * * * f LIA b 1J Pt h' A HH< IV H IC H PRECEDES NUMBER * * 
Cl9fl** 
C!Y':) u37S41 (J 0 00 00 f\JUMOP PJUP 
Cl '-36 O.:S7':>~1 U72o52t< STA fEMP4 
Cl'-17 o.H':Jb 1

1 
Ub40.'.:JU LIH3 M3 FtTCH 

c1qt> o.:>7:i71 u t..l 'i u 2 2 !< Al;H St:\PTR PRECEDING 
C19G 057601 lbOUOl LPA 1 , I OPERATOR 
C21.iO 0.57611 0522tdR I u tt FLGBT Al)D FLAG tH T 
C2Vl US7b21 l 7 0 (HJ 1 STA 1 , 1 REPLACE OPERATOR 
C2Uc U.S7t.JI (j6~1J:>e!.k LUA r Er•1P4 
C201 t15fb4I 127l:J4f< JhP flJU'"iOP, I 



Pi\G~ O(J'.J!l ir+U/ 
S H t. L. I\ ~; IY i\. i £\ x. f\ hi u l t< A i\1 t; L l T t: r< A ·1 t: 

C 2G':l* 
C2v6* ~n s Ir t ,vi CU i·1(•1 A j\j U l Ablt-

;c 2 0 l * 
C2lib 0.5/b':ll {)OUVO_S 

C209 O_">ltibl U'Jllc:i 
OS7b71 047(;40 

C2iO* I 

C2ll 05/701 001003 
C212 V57lll Uil~O~" 

O.~llcl 0':ll(140 
c 2 l .5* 
C214 US17.:SI 0Ul404 
C215 0.57741 046'1 1 l 

(/!;7 hi (J'j}':Jt.::'.q 

Cc lb* 
cc:'. l 7 05776! 0024U:> 
c 21 l:'J 0577I[ 0'.JO l 1 Li 

040001 0 4 4':.'.>c..S 
U4001 u'=>2v'H> 

C219* 
C22U 04002 vo5o05 
c 2c:1 040U3 0':>0124 

i)l~0041 ()1~0440 

C2r.c* 
c 2 i .s 0400~1 0."300Li 
c 2 c. 4 ()f..l.UUbl O':Sl':J24 

v40U71 v47j2U 
,c 2 c: ') * 
C 2 c b u 4 o 1 o I u i 3 (J1.J 5 
C2d.l 040111 v'.'.:l?.lvl 

040121 0':'>0040 
C22t·d I 
l2c:9 04Uljl 024005 
c2.:.o 04ot41 v411.s1 

v401SI Vf~.:'.440 

C.2.:51 040161 0C::S00':) 
C2.52 U4Vlll 0'.::>01.~S 

o 4 o 2 ,, I u 4 1 1 u j 
;)40211 ()44U40 

C2..55 U4Ur:21 0c'7t.t04 
C2..SL1 040251U4Sll7 

vquc:41 lii.l·!J'=>U4 

SYCMU 

SIC ;viO 

C235*******~************* 
C2-~6** 
C25t*** f-' !-( i\ 1 •'l A rv-;t: lAblt 
C2.H5** 
c 2 _:;Q U4()r.'~ Vl'.:>(10.$ U: T 
c 2i.i (! Oti0c'6 04".>lO'J 

(14 0 2 l U:J2040 

c 2 t.i l 040.50 01540.5 IJ IM 
c?. q 2 ()40 .. ~l (14~1 l 1 

U405c v~~S440 

c 2 4 .5 0403.$ 0l~UU.S C lJfVl 

"c 244 Oi!O.'l4 (;41'Jl7 

v40YJ 04':14£.10 

UCT 00005 
ASC 2,~UN EXf:.CUlt PkUGkAM 

UC T 10U3 . . . . 
J\ b c r:!, ~CR SCRATCH PtWGRAM 

UCT 14 0 4 . . . . 
ASC 2,LI~T LIST COfv1MAi\!D 

uCT c40~ . : . 
AbC :S,PLISl PtJNCH LIST COMMAND 

dC T ':.') 0 () 5 : : 
A!:?C ~,tJTA 

ULT 53U04 
A~1 C 2,SlOP ABORT CUkkl:.NT ACTIVITY 

ULT c3\JU3 :: 
AbC c:,TAP ACTIVATt riv TAPE MODE 

UCT c'.'4003 : : 
ASC 2,nYE EXll SYST~M 

ULT 26005 : : 
ASC 3,t-'Uf\JCH 

ULT c7404 
A~C ~, LOAO : : 

FU~ U P t k' A T U I-< ~ ** 
uC 1 1'.JlJ03 : . . 
A~C 2,LE.T 

UCT l'.::1'~03 : . . 
A t>C c,UIM 

ucr lbUOj . . . . 
ASC c, c QtJ; 
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1::ht.CK ~ rr-1\ ·1 AX t~ l\U l!"<Al\~~Ll Tt..r<A It: 

c 24'.J () 140 '61 ll 1 ~ 14 \) _., Dt:.F UCT 16403 .. : . 
(246 (1'40:571 04~10".l A8C c.,UEF , 

u ,, \) 4 (J ! 04 ~V'-'0 
C2.4/ 040£~ 11 (Jl7U{JS R t:.i•; UCl l 71J()3 : .. . 
(2~b \J404f.:'i 0'::-ill'J'.J A~C 2,t<E.IVI 

(J4U4~'S! 04S'.J4U 
C249 040llt~I 017404 GUTU OCT 17404 . . . . 
(, 2 :i 0 040i~jl 043':.Jl 7 AbC 2,GUT() 

{J4U4bl 0"J2111 
( 2'.:J 1 l.140471 ucouuc IF- ULl 20v02 . . . . 
C 2Sc' Ot.tO'.:dJI 044'.:illb ASC 1 , IF 
c 2 ~.5 04U:.ll Oc040.S f Ux UC T c.: o lrn 3 . . . . 
(2j4 U40'.l21 043117 A~C 2,FOR 

Ut~O~:dl G"'.l 1 U4U 
c ;;it:.; ... ~ 040':.,4! 021'104 NE XI OCT 21004 : . 

·- -· ._J 
. 

C2~o 040':>~1 (J471Uj ASC 2,NEXT 
lJ4(J')bl (J:,4124 

c 2:, i 040':>11 0t:'.l IHI'.:> GU::>Ub OCT ~140~ . : . 
C2-:.o U40nOI (Jlfj:'.:11/ A~C .S,bOSUH 

V40hl! 0Sl'Jc'.:> 
\J4Ub21 LI 41\J4 0 

Cc'.JY 04Uh3i 0c:'.200b RlRN u c r cc<J06 . : . 
C2bV 0£.i.Ub4 [ (J ") 1 1 0 ':> A~C 5, t-<t:TURN 

V 4 (J b ~I V'.:'?.12:i 
040661 (j '.J 1 11 b 

C2ol 04Vb r I V<24tU E:.1\0 Ull cc41J3 : : 
C 2o2 04010 (l42:Jl6 ASC 2.,tND , lj q 0 7 1 042U40 
C2o5 041J72 02~1.JU4 ~TP ULT ~.5UU4 

(.264 (J4Ul3 v ':) 1524 A~C e!.,STUP 
ULIUrLll (J 4 7 ':Jc: (j 

c c1 ;:)~ 0401~1 Oc.3404 ~·.;A 1 T ULT c:'. .3 4 0 4 : . . 
C2nb 0407 61 0~3:i01 A~C c,\.~AIT 

()4()771 Ut.14'.:)C::.4 

Cr!..ol 041UUI 024004 CALL OCT 24iJO 4 . : . 
C 2ot.\ t_.1411Jli 041~01 ASC 2,CALL 

U4iiicl U4h114 
(204 v410.sl 024404 UATA UCT 24£.J.()4 . . . . 
(210 04lvlll (; 4 2 1 {) 1 A~C 2,L>ATA 

0410:-il u~~101 
c 2 11 0410bi (JC:.5004 t-< E: AD lJL T ~SU04 . : . 
C2I2 041J71 li".1llU'J ASC c:'.,t<E.1\D 

0'41101 {;4{j')\J4 

c -~ 7 3 0£.i'illl 0c:l'.J4():, Pklf\Jf UCT 2~ 1~0:1 . : . 
C2'74 0 41 l 21 c1~o122 ASC S,t-'RINT 

0 Li 11 5! vt.i4':ilo 
u 4 i l 41 lJ'J.2U40 

C27S 0 4 1 1 :,1 !Jc'.:>VO':) 11\Jt->UT lJC T C:b(J()5 . . . . 
C2fb iJ4llbl l11..i 4':i16 A0C .S, Il\IPUT 

ot.ill'll (J~l012':> 

0412<11 v~12v40 
C2.77 04lc.ii (;? 6 IH) 7 t<STUk UCT c>.64 0 1 . . .. 
L27b U4l2c'l v'Jllo:, A~C t~,r<t:~TUr<t , 

U4lr:'.5I lJ'Jl':lc::'4 
IJ4 l 24i 04 7':Jc:.2 
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C r~ I:. C I\ :::, ~ l\ l A. X J\ t\: u H< A N S l 1 T t. K A T E. 

0412'J[ 0'-12440 

C2/9 oci1201 027 00 .s MAT OCT 27003 : : 
~c .~;::;o U41271 {J q '.:> s l) 1 AbC i::, MAT 

V4i5UI ()'")2040 

C2ol V4L31 02740'-l 1 hE:.f\l UC T 27404 
C. ,~cc: u 4132 0~-211U A0C 2,THEN 

U4i55 v I~ 2 51 b 

c ~6 -~ U41 '.S4 (d0U02 TU ucr .SU002 : . . 
C2o4 OLllYJI 0S2117 A~C 1,T0 
c 2 6., l14 :i 561 U-~0404 STEr' Ul T 50404 . . . . 
C 2 ~So 0 41'571 0s152 l• I\ tic C.,STEP 

~>41401 U42S20 
C 2cl 04141i 013£l03 I\! L) l u L r 1340:S 
C2co V4142 (J 4 7 1 1 I ASC i'., l\!U T 

0414-5 (.;':J2t140 
C2ti9 04144 0 1 ~ 0 0 .S ANU ULT 1.5003 
C290 U4 l 4'::ll v40':db A!:> C ~,Al\JD 

041461 (J420·'..l.U 

Cc'H 041471 012402 Ut< ULT 12402 
C292 U'-41 SOI 047522 f\SC 1, UR 
(. -~Y 5 v41Sll (J 1 4 (J 0 2 G 1 t. uCT 1LIU02 . . . . 
C.2':14 041521 i.)~707'::! ASC 1,>= 
c 29::> 04ljj Ul4qv2 LH:. UCT 14402 . . . . 
C2Yb 041'14 O_~r,,Ul:> ASC 1,<= 
C291 u41Sj 014002 AUNC.l:J UCT l 4\) 02 : : 
c 2'..Jt) 0 4 i '::lb u.3Si.J7n A~) C 1,<> 
C2'..J'H I 

,c 3 ll iJ 0 41'S71 (JU04U5 TA t3 UC T 4 0.) . : . 
C.501 o4lbvl O'::t2lul ASC 2, f A 8 

04it::>l 04llJl-'0 
C .S \J 2 04162 00100.3 s lr'>i UC T l 0 iJ 3 . . .. . 
C5U3 V4163 051::>11 A!:>C 2.,blN 

v4lb4 (J47040 

C3v4 V416SI U0140:S L.US UCT l4U3 
c ~05 U4lob! U41Sl7 ASC 2,cus 

U4lfJ71 li'::>l440 

C .4>Ub 041101 u 020 0 .s TAN uCT 20IJ .3 : : 
C501 041711 (J':J2101 A8C c,IAN 

U4172 0 41 ()4() 
c .508 04il.5 llV~4lJ_S AlN UCT 2403 : : 
LSuY 04-114 040':>24 A~C 2, ;\ lf\1 

0 41 l ':ii lif.l.7ULltJ 

CHO v 4 i 7 6i l.1U3U!J.~ tXPi--~ UCT 50 v ~~ : : 
C3ll 0'41771 Ot-1-2~50 A8C ~, t:: x p 

\J4~(i(.Jf U:; 1.Jli40 

c· 5 i c 042011 (JIJ34U.S LUG UCT jlHJ 3 : . . 
C 5L5 u42021 04~11 I A~C 2,LUG 

o 4cU 51 (J4~440 
C.S1li \)42041 (J0400_~ Ab5 OLT 4005 . : . 
c 31 ':J (142U'.:>I 040i;)Uc A~C 2,AB8 

0 4 2 u bl Uil4'-+U 
c :S lb 0420li l1\)44 0 5 ~lH< UCT 4 4 IL'.S : : 
c 3 i 7 0 4 21 01 IJ:::,i:,21 ASC c Isl~ R 

f I) 4C::11 Ci'JlU'-iO 
c:s lb 0~21c:1 00':>005 l l\l f UCT ':)0 v -~ : : 
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C~tCK ~~~14X ANO TkANSLITEkATt 

CHY 0421.51 ()44'.7:116 A0C 2, lr\Jl 
U42lt4 1 l• '.) 2 u 4 u "c s · .. ·· (J421':ll (JU':l403 rd\10 UC T ~403 : : . r::.. () 

C:5 c: 1 (>4clbi U'.Jlllb A t>C 2,t<NO 
0421-11 01.i 2 0 4 0 

c ~s c.2 0422UI (J {J 6 u {d SGi\I UCT 600 .5 . : . 
C323 042211 051507 At>C 2,~GN 

04222! (;47U40 

L~24 \1422.51 006t~O.'S Zt.R UCT 64 u ~~ : . . 
c -~?':! U42~4[ U'.151U'J ASC ~,LEk 

o4c2ji OS1U40 
C.S2b V4r!..261 (J 07 0 0 :S CUN UCT l u u .3 : . . 
c .521 ()4(!.271 041517 ASC 2, c or~ 

U42 mi li47040 
C328 04~311 Ov7405 I UN ucr 7 4 \) 3 : : 
C329 042521 044'J04 ASC d, I DN 

U4c:Bi U47U40 

c 3 .:5 (J 042.~41 010005 lf\!V UCl 10003 : . . 
C:Bl 0LJ25~! 041.4':>16 ASC r!.. , INV 

V4~-~bl u 1)3o4o 
C3.32 04237! 0104(B T~l\l OCT 10403 : . . 
c .. 53 3 (.142401 L5212c A~C 2, 1 rm 

042Lt l i 047V4U 
C .. ~-'4** 
C~.5::1*** f MjLt .SEAh:Ct-1 FU r< MULTICHAkAClt.R SYMbOLS ** 
CBb** 
C557 (Jq2421 (iUOVOU lt>SRH NUP 

,c .. ~.:Sb 0424.SI G/256c'.t< ::> 1 A f AHLE S Tu Rt: TABLE ADDRESS 
C ~BY v424ql (J l 4::db ':) k ~ I tj LNt; TH STU RE - li'4 U•"IB ER OF ENTRH:S) 
CS40 U4c14~1 vh2vl/K LUA bAUDR SAVE 
C~3iil 04246! U72U':l1 R ~TA T Ei"lP3 HJ PUT 
c _-s~2 () 42 4 7 i 0~~020R LIJA CCf'JT t3UFFt.~~ 

C3i..l.5 042')()! 07?U~2R ~TA r Ei-1P4 STATUS 
C~i'.4 4 U42Sll vh2V~c'k LUA St3t->TR INITlALI/E ENO-OF-SYMBOL 
c j q:, UL+2Sc:'i U/2400~ STA SMi::.NO PO l f\Jl El~ 
c jt.tb U4c':dl Li 02£.+V4 CLA,fi'.JA COUNl F IRS'f CHARACTE.R UF 
C.5~1 04254! 01262bl-< STA SLt::NG SYMBOL 
(, -~ 4 ,l) ()4~':l'.J! lb2<J22t< LUA StsPTR,I FtlCH PAkTIAL SYMBOL 
C5Li9 u42Sbi 010073 A l\iO tH 77 T ~'rn 
C ~~Su 0 4 2 ·::J 7 I 1 ':l~V22R CPA St::H'1R,l CHARACTl:.RS? 
C-351 (142601 GU~UOl l'<~S NO 
c~~·:.>2 o4c6lf uc'':dvLtt-< J t.'IP TStHO YES 
(; ~'55~ 04262[ (;01127 ALF,.ALF LEFT-JUSTIFY 
C 3Sll U42b31 0-S~141R IUR •. 3c t- H<ST CrlARACTER AND 
c ~~':) U42h41 l 12Ur.::'c1r< STA ~HPTR,I APPEi\JD BLANK 
(.356 (14~0'.Ji 01757/R T:Jr<Cl JSd btlCR FETCH NEXT CHARACTE:R 
( -~5 7 042h6! vc:'.:d~':lk ,1{'1iP ·1 SRCY E.NO-UF-STATEMtf\T 
C .~SH 0426/! u o'>626i-< LlJB !:>Lt 1'1 G CHECK FOR 
c.s:,y 042701 V~J4Vb:, C~B • 1 v lMPOSSltjLE LENGTH 
C _foO V427 li Uc:'.4'3'J':>k Jt.;P l ti!( c 9 
c -~ t:. 1 U427ci (;l)4010 t>LB I::. VE.l\l-NUM8ERE U CHAl-<ACTER? 
(,3b~ 0427.:SI 0c".S50lk Jl'-':P lSt<C2 y E. s 
C3b3 042741 v5S400~ lSl S,.._H:NO NU, FETCH FRESH WORD, 

"c 36'+ 042751 (; (J 1 7 2 7 Alf ,ALF LEFT-JUSTIFY CHARACTER, 
C .~bS 042/bi (i 5 2 l 41 R IUR • .32 APPtMJ dLJ\NK, 



PAb.__ v057 lttol 
SHt.CK j!Yi\1fAX. A!\10 lk'.Al\JSLITt.t-i:Alt: 

c 3 t; h 

c ~~ t 7 
"c .5ob 
C3o9 
c _<; l () 
c .Sf 1 
C.H2 
C315 
C374 
c 51 '"::J 

C376 
(, 31 7 
C51b 
CH9 
C.5aU 
CSt<.1 
c .5b2 
c _rn3 
C.5K4 
c fo':J 
C3db 
C3ti7 
C3do 
C.:St:lY 
C -~YO 
c .3 y 1 
C5Y2 

,c 3S 5 
~394 

c ~9':) 
CSY6 
C391 
c .~98 
c 5 c; 9 
C400 
c ,'~ 0 1 
c 4 \) c 
c 4 L) .5 
C1H14 
c 4 L) '.::> 

C40n 
c 4 t) 7 
C'iUM 
c 4 \) 9 
c 1.t i () 
c q 11 
VH2 
c IH 5 
C414 
c 4 i ') 
C4lb 
CI~ 11 * * 

tJ42/7'! 112400~ srA Srv'1tNIJ,I 
v 4 3 U vi o i fl 5 U 4 t< J MP T S k 1 0 
IJ4.~0i'I U4224UR TSr-fC2 AUA tv132 
o 4 .:5 u cl l 4 2 4 0 0 k1 A !) A S ~.t,t·.:. N 0 , I 
o 4 3 tdl 1 7 ~ 4 U Or< ST A SM [ N 0, I 

(; 4 .S o 41 <d 6 t' 2 6 R T S R 1 0 I S l S L t: N G 
(J 4 .HI '.:II (1 h ~ v ':l ':H< L D ts L N G T H 
0 4 3 iJ bi (; 7:, o S :51-< ST B C 0 U f\J T 

ti 4 3 0 71 t1 n 2 -~ h ? r< L D A T A H L E 
043 l OI C1 7 2:ii;J.:Sk TSk'C 3 Sf A f8LPT 
u4:H 11 1 h2':)~~..SR LDA fBLPT, I 
o43lc:'.! 0100'10 Af~D .l':l 
04.5151 OS~o2btt CPA SLU~G 

iJ4.:Sl4! 0c':d2Sk JMP lSt-<CS 
u4J1 1JI 0400'::16 TSRC4 AUA • .:S 
U 4 _j l b I 0 0 1 1 0 () A I< S 
043171 U4~S53R ADA THLPT 
U4.S2ul (;5:,u'.J.5h' l~Z COUNT 
(J 4 .3 2 1 I (l 2 s q 0 ~ J fvi p T s K c 3 
04.S<21 t12S2o':>k Jr:iP 1StiC1 
u4..:S2.31 (;b~':»:dk l!;RCS urn rBLPT 
04-'..:l!I 07':>biJ.5t\ STts TSPTR 
U432~1 v6S022k LUB SBPTR 
0 LL:S 2 b I 0 2 f:d .3 2 k J ;.; P l Si-< C 7 
()4.3271 0':>~400k l SkCb CPH SMt:l\ID 
o 4 :::s ..s u I u c'. ':> s 4 u t-< .J rv: P l s t< c 8 
()Lt.:S.'.Sll 0U':>004 lNH 
0 4 .:S.S c~ 1, <d t> b o 5 re T S r< C l I ~ Z fS P T R 
045351 lb2o05H 
(jqj.541 i:i0001 
04.:S")'J! v2'->~27R 
04.:S.~6 I Ob'262bk 
OtB.HI Od~31'.:>rt 

LL/\ lSPTR,l 
CPA 1,1 
J fl.q:' TS t-< C 6 
Lf; A SLENG 
J ;;.1P I Sr< C 4 

otL'.SLf 0 1

, 162S::dt" T St<Cti 
U4.:S4 l I 0 J 22t~Or< 

LOA rHLPT, l 
AND UPl.tiSK 

STA ::>BPTR,I 
LDA Tt1LP1,I 

04.542 1

1 1 I ~V22f-< 
O£L:S4.51 l62S53'"< 
1)4544Iuo1 l r!.1 
V454"J I oo 1222 
V454b I 001200 
\.1 4 5 4 7 I v l u 1J b 2 
lJlL3So I 1)0 ~oon 

04:-5':>1 I ol?.<-721"\! 
U4Y)2 ! l6?.022h: 
V4.5'.:L5 I u ~~c'.Lt.?R 
(Jl.L)'J4 l l ~">2421-< 

v1~~,~~ i on..>O':>lk' 

U4..'.SSb I 072017~ 

04~':>7 I On2U'.:>2k 
04.360 I U 7 ?.v2(H< 
OLBb 1Il2':lc'42k 

ALF,ALF 
kAL,1~Al 

~Al 

ANO .7 
Cfv',A 

. . .. . . .. 

SlA 1-'Ak'M 
LOA StH-'TR, l 
ISZ TFi~RH 

JfV.p re~RH, I 
TSt<C9 LOA Tt:.l\'ll-'.3 

STA bAULJR 
LDA TEtv•P4 
STA CCl\T 
J i: P I b S R H , I 
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Af\JD STURE. 

DELETE BLANK, 
Fill SECOND CHARACTER, 

A~\llJ STORE 
CCJUNT IT 
INITIALIZE TABLE LENGTH 

COUNTt:f< 

S~l lABL~ PUINTEW 
EXIRACf SYMBOL LENGTH 

FROM TAULE AND COMPARE 
wlTH CURRENT SYMBOL 

EtWAL? 
DIFFERENT, 

UPDATE 
lAt3Ll::. POINTER 

MORE ENTRIES'? 
YES 
f\iO 
St:T POINTEt~ TO 

TABLE S'f1viBOL 
SET (B) TO INPUT 

SYl\'ll30L POINTER 
ALL OF SYMBOL CONSIDERED? 
YF.S, MATCH OCCURRED 
!\JO, INCREMENT 

SYivrFiOL POHHERS 
FETCH WORD FRUM TABLE 
MATCH WllH INPUT SYMBOL? 
YES 
NO, WRONG 

SYr'iBOL 
EXlRACT 

SYM!:WL CODE 

AND RElURr\i VIA 
"~iJCCESS" EXIT 

RESTORE 
INPUT 

BUFFER 
STATUS 

"FAILUt-<E' EXIl 

C4ld*** f~rc~ ANU kECO~O PRUGkA~ INTEGER ** 
re 4 l '1 * * 
c 4 2 0 u 4 .5 6 2 ! u I) 0 0 (J 0 p R b l i\J 1\1 (j p 



:)Abt uu:,o µ (J 1 

f; ii t CK ~> IY i\ I a.x t\ i\I u TKJ\i\iSLl TERA TE: 

c 1.:+i 1 (Ji.i..:)f)ji ln20r!c:'r< LUA St;PTR, l 
( 14~2 04.:Sh4! (j .. ~~2tdk l U:-< t-LGl:-ST 

"c 4 , · vtL:So~I 040056 A [1 A .5 , c. .,") 
C 1.JcU t1t.J:Sbbl 17~U~2K STA bHPTk,J 
c '.t c: j 0 1-L:Sb71 lt>256ck LUA PRl~IN, I 
c l.J26 04.S'lol Ul257'::>k bf A PKGll 
C~<..7 04371 0-~~ U 2~K· I~l ~tH'Tf< 
(Lt c d 04372 Ul7!:Jllk ,J st) t;E I CR 
c 4c::'9 \J4.S7_1 Ul~c'.14k ~Ytr~~ J~H tkrWR 
C,~_10 u4..:S7Lt OlS4oOI-< J~d HHCK 
C :u1 04 ::s 7 '.J 000000 PRGll NUP 
C4.:)2 u 14~16 () 5 'J .. fo ~ t<1 l~Z PRGIN 
c 14 ~., U4371! 12S~h2t-< Jrv;p PRGIN,I 
C454** 
C'.JY.'.l*** dU[JLiJ A:·J I NTt:.Gt.r< ** c 1-f 5 ~ * * 
C437 044001 ooouuo INTCK i\il'P 
c !.J .5 8 OL.J401! oo:,t.100 Cld 
C4~9 U44U2i ()fbb2bk STB I i\J f bR 
c :i,40 0440.:S! (Jt75:>3k INT Cl JSK UIGCK 
c 4"' 1 044041 02':>t.t~2K JfviP 1Nrc2 
C442 lJ!f4Ui;J1 103101 CLO 
c 4 '4 ~ 044061 06"626k LDd IfHGR 
c 1:t 4 {~ 0 4 4 •) 7 ! 044 1J01 AUt5 1 
C4<.1':J l.144101 (,jq4001 A [.J t:S 1 
C44b 044111 04~h26t< AU8 l 1\11 GR 
c t,i 4 7 (;4412! U44(JU1 AU8 1 

,c1..i4d 0441.51 044(1\JIJ Al.Jd 0 
C449 U4414 1U22Vl soc 
c 1.J :::.0 0441~ 02":>.1'7 5k J ~!p ~ Yl:.25 
C451 044161 01So26k ti 1 H lNTGR 
c ~'.:)2 U441 ll Ul757lk J~d Gt I CR 
c 4~.5 01.i 4 2 0 I (Jb0U6':> LL> A • 1 0 
c 4'::)~ lH.t421 ur:~4d.'lh' J rvi r> l j\jf c 1 
c 4 'j ':i l/ 1-4422 0t>6b2b~ lf'.Jf c 2 LIH3 11\1 J GR 
c 4:.6 U4423 iJO~v0.5 Sl.t:S, r<S~ 
c .~51 04421.fi Oc!S37:.:St< Jf,1P bYt.2t;J 

C 4 'JM 04Lf2':J! 1 7bO.c:'2~~ ~n ~ ~jjPlk, I 
(45g ()l-J42bl lbS400k LL>l::S INTCK, I 
C4oU 0442/i lh4U(Jl LUd 1 , l 
Ct.tel U 1..Jt.t:H1I U"4~b2bK AUd I l\ITGR 
C4o2 0 14 l,i .'.S 11 vo:,oc: 1 S !:) jj 1 I< SS 
c 4 b .3 U44521 v2':dl5k JMP ::, Yt:2~ 
c /~b 4 lJ LpU:)l vo:,b~br< LUt3 lNTGk 
c 4b':J {J lt 4 .5 Ll ! IJ:~~Oc!t"."k' l ~j z !its~TR 

C4on (J41.L5~! LdS40U!-< 1 !:} l lNTCK 
C4t7 ()44.)bl lcS400k JHP 1NTCK, 1 
C4tn** 
C4n~*** µklUlt SS CHAkACTER :.1rt<1NG ** 
V-110** 
C ~ 1 1 0 (~ 4 ..!i 1 ! v u IJ U 0 O C H R ~ 1 1\1 U P 
C 1~ I 2 u 4 4 i.+tJ I G 7 2 0 '::'> 0 K S ·1 A l b'1 P 2 

C415 044411 vbOUo:> LUA • lv 
if(; 4 7 4 0 4 4 4 c I l ' f 2 2 '1 1 1-( S .. , A b L A I~ t\ 
(!r/':1 \J4LHUI 017 57lr<. CHk0l JSl3 GE fCR 
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SET 
'HHEGER 

FULLUWS' 
01-'t:RAND 

GIVE ADDRESS 
ro lNTCK 

FETCH 

Cr1A~ACTt:k IN (A) 
t;IORE 

PARTIAL RESULT 
DIGil? 
f\l l) 

MULTIPLY 
PARTIAL 

kESULT 
t">Y 

10 
ADD LAlESf DIGIT 
OVERF LUltn 
YES 
~TURE PARTIAL RESULT 
1\iO, Ft:TCH 

NEXT CHARACTER 

l.tRO 
lr\J I E Gt: I·<'! 

YES 
NU, Rl::COkO IT 
INTEGER 

TOO 
LARGt:r 

YES 
NU, 

1-<t:TURN 1tHTH 
IiHEGt:k 

IN lb) 

kt::CUr<D TE:~MINATOR CHARACTER 
l) IJ 1'-i l'-'i '( 

u E L t T E C H A R A C T E I< 



;.JAGt. ov::i'-1 µc1 
r..: !i t C I\ ~ rr' I\ I A X A l\l U f t< A N S L l l l: I"< A T E 

C 1~ I b Ul44441 t>2':>£.tb~k J t·:P CHl-<S3 
l,477 tJ444'.:>I U'J~fJ~OK CPA f t.MP2 

"c rHM 041-4461 (J~':>£+blk J t·~ p CHRS2 
c 4 l '-1 o4Ll4/I 1 S~iJ22t< 1 Ur< StH"'TR, 
c /~ 0 (I U44~vi l / 2u22h'. ~TA S8!JTR, 
(i~(l,1 044':.'ll I 017 ~17 k J t> r> Gt 1 Ct-< 
c ifr,2 (lqLt':JC::I 02b4b2k Jt-·,p CrlkS3 
C4t5 044'.J.:S I U':1~0'.:>l>k' CPA f l:MP2 
c 14 t:4 {)L.f4~4 [ 02~4blt\ Jl"·P CHr<S2 
C~6-:J 044S51 03bU~c'K l~Z Sor' TR 
c '-lbh 044'.)bl 001 727 t\LF, AU· 
C4til u 144 ".) 7 I 1 7 2 u ~?. i< Sl A ~t::H'TR, 

c '.H,;.t\ U44bV I 020:,445k J fv p ChRSl 
ct.fr~ 9 044bl I 0364.:Slt<. CHt<Sd ISL CHr<ST 
C149u ()44h2 I v5?Vc2k' CHk::>5 ISL Sbr'lk 
CL~ 91 0446:SI Oo214lk LUA .32 
c ·~ "12 (H.14 h 4 I 01;:211k ;._-.,I A t> LA 1\J K 
C1H.'.S lJ44b~i lc~4.57hl J tv:P CHI< ST, 

I 
I 

1 

I 

t~ : 4 "1 PM S U f\I • 1 1 1 M A R • , 1 9 7 9 

TU ENO-OF-STATEMENT tXIT 
l~RMINATO~ CHARACTER? 
Yi:.S 
Nu, FILL 

SE CU l\i D C HAR AC TE R 

Tu END-O~-STATEMENT EXIT 
TERMINATOk CHARACTtR? 
YtS 
N0, MOVE TO NEW WORD 

AND STCH<t 
f It-<~n CHARACTER 

St::l (P+2) t.XIT 
MUV~ T0 NEXT BUFFER WORD 
Rt S l UR I:: 8 LA 1'4 K A S 

DELETE CHARACTER 



PAGE OIJbU #07 
i: h t. c i\ s ~ 1\i r A )\ A l\l u r t< A i\l s L l I I:: K A T E 

c i~ 9 '::'; * * 
c ~ q b * * * ; ) t L t r t. s T A T t. ME i'~ r * * 

"'c 1H 1 * * 
C4"1t; lJ44b6 
C49S 044h7 
(, '.".> (; {) 0 1447v 
c :) \) 1 (J 4471 
c ':102 04472 
C505 v4475 
c 1:? v 4 (14474 
cs I)':; 044l'J 

lb202lk 
01'.l:,551-( 
U2161 U< 
u,~7ol ] !"( 

0021..fVO 
vU':>004 

01 ':ib\J.Sk 
U27ollt\ 

0 un 1Vi LUA 
J Sti 
J fl.', p 

Jt·d·' 
CLA 
ll\iH 

J s t3 
Jr·~ P 

~bUFA,I 

FfiiuPS 
r-1U( 1v1K 

i->t.XMK 

CLP~G 

f-it.XMK 

CSl.-b* 
cl:)\) i * * * 
C'.Jvt'-** 
<.;''.'lv'-1*** 
C':)lU* I 

:-:>IAltMtl\Jl 
*** 
** 

*** 
c ':> l l 
V:::d 2 
c 'J 1.~ 
C':d4 
c :-:, 1 '::i 
c "11 h 

c ::d 1 
c.., 1 0 
c :d q 
C'JC:V 
C Sc' 1 

,iC Sc2 
csc:.s 
c ':) c. 4 

c ·-j c' s 

U44761 Ob202lk ACTSI LUA St1UFA 
lJ 4 4 l i I V o 5 U U 4 C fv, A , l 1\J A 
(14':JOOi 04'21J22K ADA SbPTR 
04".:101! 172U4bk SlA ll:.fv1P,I 
VL4~Uc I on:,u 1 oc LUH ~i:n.1rR 

0£.J':J0.11 ul'JU:Jlk' ~no Tt.MP3 
0'4S<J4l lb202lt< LfjA ~8UFA,l 

0 q ~ 0 '.:> I U u 3 U V 4 C ~J' A , I N A 

0'1':l06104?.U1 ~k AUA ULOLN 
0 4 ~ o I I o iJ 2 u 2 v 
04'.JlOi vc::,'.Jjlk 
Oi.+'.Jll lo2U2lk 
V4j)<._ 01:,~·::dk 

0 4 5 l 3 I (11? 6 'J .5 l K 

04':>14i uci:,54/r< 

SSA 
JiV1P ACCSl 
LUA ~BUFA,I 

J0o Ff\iUPS 
J 1--~P AC CS 1 
,Jr.:; P A C C S 4 

C':ic'.b U4'::>l~I UV':>OV4 lf J!; 

C':>C:.7 04'.:.>lbi vovo1_11 
C':l2b Ul.i'.::li/I C172v4k 
C'.:J24 oi:.1:,,:01 uo3ov~ 
C':-.dO 04'Jr:'ll ltJ~LJ46K 

CS.Si 04':l221 0v2vv~ 
C'1)2 U4'Jc>51 lu:S':d:Sr< 
C~.35 04S2l41 Cd2u21 
C ':) ~ 4 0 t,+ S 2 '.J I u r.:'.' 6 ·:J ':I u h 
c i~ y:_, (; 4 5 2 6 I 1 h 2 (J 4 t> I< 

( 5 3 h (/ 4 '.::> 2 7 ! (J 1 i:, tn) 5 1-< 

C'-,;>7 04':1501 vc:~~J!dk 

LUA 1 
JSo urU::AD 
U 11 A, l 1\J t\ 

A D A T E ill P , I 
~/.A.,t<S.S 

J'MP A.CCS2 
SSA,r<S~ 

JHr' ACCS4+1 
LUA lt:.MP,I 
J~H CLt->RG 
JrvP ACCS2 

c '")jti 

C S..:59 
U4':dil ln~04hR ACC~l LIJA ft.MP, I 

c ~L· (j 
c 'J 4 1 
C S4r~ 
CS43 
c '::) i4 4 

c 54'-) 

C:l4b 
C.:547 

"c ~ q d 
CS49 

014::>.521 vli:,br:'ok J~B UVCHK 
U 4 ':).) 51 (HI'.:> 4 0 tJ A.CC :S 2 Cl tj 

U/.i.::>.S41 0b~ur!.lk LUA ::>HUFA 
U~':>-5'.JI (1f~u~Ur< STA IEMP2 
o 4 'i .3 b I 1 b 2 U '.J o k A C C S 5 L D A r E i'l P 2 , l 
u4':))71 C;l7l':Jlt"( J~B u::>TUR 
\J 4 ':) 4 0 I li O 0(1'.:>1 K U t ~ ft:. MP3 

O t.1 ':l 4 1 i u 5 "J U ':> v K l ~' l T I: !'•1 P 2 
0 4 ':> 4 r!. I (J 5 S U :1· l h' 1 0 L T i:. f"I P 3 
04'-5LL51 O\l~Ull4 

04'J4£il l ':>~U~bk' 
l 1116 

Cl-'d ltl"'iiJ,l 
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LUAO !:>t.LlUt:.f\JCE NUMl:H:.F< 
FIND SlAlEMENT TO BE DELETED 

DOESN'l 
EXI8l 

ZtRO WORD SKIP FOR .DESTINATION 
ADURt::SS UF SOURCE WORD SKIP IN B 
C L 0 St Li P P IW GRAM 

EXIT Tu PHA~E 1 WAIT 

COMPu·r E. 
LENGTH 

UF STATEMt.NT 
AN[J t<ECURD IT 

PICK U~ STATEMENT ADDR. 
AND SAVt. 

LOAD St:.WUENCE NUMdER 
MA K E St. tJ # N l: G A T I VE 
ADO PREVIOUS SEQ # 

p - s f.. lJ < s - s E. f.J 't 
YtS, APPtNO STATEMENT TO PROG. 
NO, CONTINUE CHECKING 

SEARCH UN SEQUENCE NUMHER 
APPt.:f\llJ SlATEME:Nl TU PROGRAM 
IN~ERf SlATEMENT IN PROGRAM 
H~PLACt 8TATtMENT IN PkOGRAM 

CUMPAh'E l_ENGTHS OF 
STAT~M~NT 8~ING REPLACED 

A llJ 0 S l A T t:. ME hJT 
kt.PLACING Il 

E1HJAL 

SHURll::K 
llJNGC.R, 

CLOSE UP PROGRAM 

LOAD PROGRAM SPACt REQUIREMENT 
SU~f ICIENT PRUGRAM SPACE LEFT? 
YtS, SET CUUNTER TU ZERO 
INlrIALIZE 

SiJIJRCt AOD!-<t::SS 
lkANSF~~ WORD FRUM 
S-HUFFER TU PROGRAM SPACE 

lNC~t~tNT SOURCE AND 
.OESlINATIUN ADDRESSES 

B UMP C 0 U i\IT t. R 
ti\ll IRE SI A fEMt::NT MOVED'? 



P4P: OU01 1t71Jl 
1
: H t C K 0i Y "' f i\ X: A 1\1 LJ T t< A l\l S l [ rt k A I ~-

cs so I) 4 ') 4 51 U~7o1 lH Jr•'0 P PtXMK 
~ t.) ·:. 1 ()4'::)461 v26::dor< J J:P ACCSS 

"c 1
:) '; 2 04'.::>41! 1b~04bK ACCS4 LU A T EivlP, 

c j'J 5 V4'J~UI o l ~n26t< J ~,a UVCHK 
c ~-:.4 045'.:111 Ol".>5551"{ ~1 s ti MV f UH 
CS~:J u4S:i21 0 ~ ~ :~d-~R .J ;:, p ACCS2 

I 

4 : 4 9 P 1"'l S U N • , 1 1 MA R • , 1 9 7 9 

YES 
NO 
LOAD PROGRAM SPACE REQUIREMENT 
SUFFICIENT PROGRAM SPACE LEFT? 
MAKE 

kUOM 



P ~b~ iJ Ube'. t+ 0 l 
i_: H I:: C K. ~-S tf I\' I A " t\ i\i tJ fl-< A N 8 L l Tt. r< A l E 

.C"S'::.d*** f 1 if\ t) '.:>t.1.~unn 1 AL PUSil I di'~ ** 'css9** 
C56u 04~'.13! ooouuu Ff"OPS 1\jlJj-i 

c ~ t, 1 04'::i~'4i v12U';:)1R "l A l t.MP3 
c ':)62 V4~:>':::>1 Ob'JOU7C LU ts PBUfF 
c '::Its 04'J'Jol v':J:.v 1 vC I- i\ILJ jJ 1 c p tj j.,,)tH..;lR 
(; '.:Jb4 04::>'.:J7 I u~~bOlk' Ji"'1P f NlJP4 I 

C ':Jc:, u4':Jh()I OhOtJIJJ LDJ.\ 1 
c '.566 V4':.ln 1 I Vll2t)t~K J5d Uk'.tAD 
CScl 1)4:>621 005Ul)l! c /Vi A I !NA 
CSo~ 04::>fdl U42lhlk A [J A lt:MP3 
CSo9 t)4j64! 0 U2UU .5 ::iZA,r<SS 
C~IO {J4'::>b~j 02'::>:J77K Jfl<•P Fl'WP2 
C~t 1 U4':>bb[ (J t) 2 () ~ u ::,~A 

Ci72 1)1.f~bll Oc':>oO Uk Jf'.<P f l\JU p 3 
c '-.) 7 5 ut.1~l1JI UbOVi.)l LUA ! 
c ') / 4 04~i 11 iJU~0\./14 H:A 
(.':)ls 04':>12 I Ul )l.50k ~;; ·1 A IMP~ 

C':>16 iJ4'::Jl .51 I.; 1 f 2V4r< J t>b uRt.AU 
cs l7 04'.:>741 0 i.i4v u u AUd 0 
c '.) 13 ti4'.:l7::,/ 1Jb.H5(JK Lu A I i111P2 
C57~ li4'.:l7ol UC'~':J:J6~ .Jfl. p t- Nu P 1 
c :::ior1 u4:,n1 (dS'J':LSR Fl\il>P2 lSl f NDPS 
c ·; ci 1 04oGOI 0 j')':J').:Sk F t\dJP S lSZ Fr1JUPS 
C5o2 04btJll v7SOjlk f i\JUP4 01 d 1 fi'.H' 3 
c '°)(, .:S U4b021 12S':ij.:5k JtviP f 1\JUP s I l 

,,C1So4** 
CS0'::i*** UELt rr:. ;:)i-"ACE ll\l Pr<(:GkAM ** 
CSd6** 
C':>t.7 0Lt61J51 uuoouo 1\JLP 
C St> cs 04b(J41 0420'.:!1 K AUA Tt:.f'll:P5 
C'5c9 04605 07 ~0'.)2~'. Sf A fU'1P4 
ci:,go 04606 (Jf:Jl)OU l LUA 1 
c '.) y 1 \14607 u l 7 2:J4t< J :,d Utt'.L AU 
csq2 U 1461U Ul1JV1Jl :) l A l 
c ':J y ~ 04n1 1 v4".:>\ISlk A08 f tMP3 
CS94 04ol2 0'.:l~01UC CLP Id (; r-· ts PdPlk 
CSY~ (Jqbl-51 v2Sot:..5r< JI•': r1 CL i->R2 
c:; 9 h u4b l Lii (;61)001 LUA 1 
c 5'17 04b l '::11 0 1 720 14'1-< J ~ t3 IJ~t. AO 
c~ '1 ~ 04blni 0 1 7 1 5 1 M'. Jbd U~ fUf< 
C 5'-:IY U4bl"fl ooou:i2!-< Ul:.F Tt.r1iP4 
c b \) t) 0462Lll () 5 '::> ,, '::l r.'_ h' lSl lEMP4 
c b\il 046211 u 0., v I)'"' l 1'4 t3 
c 6tJ2 l)Qbr.:'.2! \J("'bhl2K J ~1;p CU'Rl 
c bt.l 3 U~r,2.,1 (.1f:>~tJ';)c'1-< CL Pia LDA Tt.MP4 
c 6tJ4 (jl.4b241 ul201UC ~rA Pd PT!-< 
c 6 0 'j \) 4b 2~1 l~~btl$t-< J ~1!p CLP!-<G, 1 
c 61) ti** 
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SAVE SEQUENCE NUM8ER 
SlAt<T.ING AODRESS 
thJl) UF PkOGKAt-f? 
YES, EXll VIA (P+l) 

SUKTRACT PROGRAM 
SE tWtNC E l\lU~BEk FROM 
S-~UFF~R SEWUENCE NUMBER 

t.QUAL'? 
YES, SET EXIT TO (P+3) 
N0, P-~~Q NU > S-S~Q NU ? 
Yt-:S, SET l:.XIT TO (P+2) 
POINT (A) TO 

P l·W Gt< M·i A lJ DRE S S I NC REM ENT 

CUNPU16 N~W AUDRESS 

SAVE STAltMENT ADDRESS 

kEFEHfNCE LOCATION IN 1EMP3 
~KIP (A) LOCATIONS FROM TEMP3 

ANO 8AVE .DESTINATION ADDRESS 

SKIP TO tNO OF STATEMENT BEING 

Ot:LETt.D, SOURCE ADDRESS IN (B) 
ALL OF PkOGRAM MOVED? 
YES 

NU, MOV~ WOkD F~OM SOURCE TO 
.OESTINAflON ADDRESS 

I 1\i C !~ E ME. 1\1 l • 0 I: S T I N A T I 0 N A 0 D R E S S 
INCREMENT SUURCE ADDRESS 

SET fND-OF-PRUGRAM 
PUfr.JTER 

C h \) 7 * * * C H It L K f u i" P l"< 0 G k A fvi S P A C t U V t R F L l) W * * 
Cnvb** 
Cb UY 

'cs 1 u 
c b 1 1 

0 4 6 2 b ! \) 1){) \J U iJ U V C H K !\JU P 
Ulial'.'.'.11 Uh6V 1 UC LUd f->i:jPl k 
04bSvl 07':>0".:>Vk ~Id lt:.MP2 

NEW WOMO M~WUIRtMENT IN (A) 
SET SUURCE AOURESS 

FOR PROGrtAM RE.LOCATIOt\f 



D 1\ G t: 0 u 6 5 j,q () l 4 : 4 9 p M s u l\J • I 11 iV1 A R • I 1 9 7 9 
c H t. c K. ~ IY I\ T I'.\ x !~ l\l u r r( A i\i ~ L l T t K A r E 

Cbl2 U4bSli 103101 CLU 
C6L3 V4b .:S21 v44UOO A LH3 () SET • OESI I i\!A T lOi\J 

'ct> 14 046_Lsi l) 7 ~0:?2t< STl3 TEt1;p4 ADDRESS 
Col:> 04654! ll>.:2v1 ;:;oc f.1\:tJUGH FREE SPACE ? 
Ctd b 0463'.::il 0~74t):,H J t•"P r SCE:.4 NO' PROGRAM SPACE OVERFLOW 
Cbi7 t>4b561 vhSU':Jct< Ll>B TEMP4 YE~, RELOCATE FRt:E 
c <, l h 0 l! b ~'/I v 7~o1 llC STS 1-'l:St-'Tk PROGRAfv1 SPACE POINTER 
Col-1 d4b4UI 12~t)2b~ J i'·1P UVCHK, I 



~ i\ b I:: 0 (J b q !P (J f 

I_ 1 ~~ 1 !""' :-< IU h ;( ~ ,~; 

Coc:l* 

Cb2~* *****~**************** 
"C62.S**** *** 
C b c' 4 * * * L l !::; l T 11 t. P K 1.)(:, f<A i"1 * * * 
Cb2~**** *** 
C626* *****~**************** 
C627* 
c b c' 0 
C62Y 
UdO 
(,6.Sl 

Ch Sc 
C6.B 
c 6 .3 t.f 

C63~ 

c 6..:56 
Cn_H 
c:-,sd 
Cb.SY 
c b.:.; (} 
CSql 
c 6 14·2 
c 6'4..5 
Cb44 
C7:>4':'.) 
c i;,146 

C647 
,c b4d 
c h .. 19 
c b ~j 0 
(; h 51 
c;., ·s 2 
c h'J 5 

Cn'.::l4 
C 6':1S 
C6~6 

c 6'::#7 
C <:>'.:)o 
C h::.Y 
c b b \) 

Cbt.l 
Coc2 
c bb .~ 
C6o4 
c 6t) 5 
Cbob 
Cf::ibl 
c ht) h 
c r, 0 g 

Colo 
Cb71 
Cbl2 
.C 6 I~ 

"c 614 
Cb/~ 

V 4 +:> 4 11 \.1 o ~ 0 l o C L I S ·r 
04b421 U7200lk 
046431 Ul?.c7c)t< 
vL1;.,4t..JI 0b':>U07C 
04bl.4~1 v7604':lR 

U4b461 017~771~ 

V4bt.i-f! 02':>10/R 
Ulib".::10 Oh SU 1 bk' 

o 4h"i 1 v I 602~k 
046'::12 01S4U0k' 
u 4 6 s .5 0 \) 0 ~ :> h i-< 

046''~ 012U4'.:>~"< 

04b~S lh~Olbr\' 

04b':lb v 1 t>'.:l':d;.( 
04b'J/I vr!7i7':JR 
0 4 6 h 0 I (1 (J 0 u v 0 
V4b61 I Ub2U4':lr< 
Ot.ibb2i v7b04':'1r< 
UL.ibbJi (1~21':>.li'f 

04bti41 01757H-~ 
04bb~I 0r:.S707k 
U46tib! (J".')f10lot< 

U4bb/I vl'?U2ck 
046701 Ul".:>40lH< 
(J 4 b I 11 lJ u •J 2 S 6 h' 

(1 i4 t> l c:. ! l 0 ~ \} 1 bk 

04b I .51 0 l '.:>':l':dt-: 
U4blql ()2.'JlUlk. 

04o1'11 v~~lu/r< 
04blbi V?-,0001 

u4o"771 Ou6uo1-1 
U41UUI (J7315vk 
Ut~/Ull vbOVUl 
0£47uc'.I Ull204h'. 
0'-1/Ujl 06400U 
O 4 1 0 4 I 0 n 5 l 3 0 1< 
041\Jrjl v40U01 
U 4 I o b ! 0 l ~ iJ u 1 R 
o 4 1 u 7 I u i·; 6 (-J 0 u L l S 1 0 
041101 {)':)SU2.:Sh' 
047111 (J~6/l.;'.tt~ 

vq7121 Oh~l/Uk 
0471.51 ll7l:Slk 
()41141 vnSU45k Ll~fl 
04 7 l ~I l1'16001 r< 
v4/lbl 0271111~ 
U4 7 l 7i 0\J3L!.v0 
047201 042U~lk 

L IJ A 
.:>TA 
:::>l A 
LOH 
~rd 

JSd 
Jrv:P 
L D t3 
0 l ti 
J:; lj 
0 r F 
~rA 

LUA 
JSd 
J f'~~p 

1\JUP 

LIJ A 
~18 

Ct-i A 
J :)ij 

JMP 
LU ti 
~-,a 

JSS 
U t. F 
LUA 
JSd 
Jf'!,P 

JMP 
LOA 
1 i'Jo 

:; r A 
LOA 
jSB 
LDti 
L IJ A 
AUA 
STA 
cu~ 

Ct->b 
J r-·:P 
LUA 
J~d 

LIH 
CPo 
J f'."d .. )o 

CCA 
J\ I> A 

t-'BPTR f.I. 
LWl3M+l 
PAl<fl.'i 
PtsUFF 
TEMr>S 
GE:. T CR 
LIS To 
.t>UFA 
StiPTR 
l.l\lTCK 
i"IA X Sl'J 
TEMPS 
.HUFA, I 
FNOPS 
1-<D Y'PT 

f t.1"IP S 
IEr·~PS 

.44 
GtTCR 
L!STU 
.HUFA 
Sdt-'fR 
1 hi re K 
MAX SN 
.t;UFA,l 
t- NUPS 
LISTO 
LLJTO 
1 

TMP2 
1 
URt.AO 
0 

f Mt-'2 
l 
LWrlM+l 

lFLAG 
L10T1 
ts 1 5 -~ 
LI~HR,1 

Tt:.1"1P S 
l ~\JbM+ 1 
L l ;:-> 1 5 

;:,8UFA 
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I~ITIALIZE TO FIRST 
STATEMENT OF PROGRAM 

SEQUENCE NUMBER GIVEN? 
i\lO 
YES, St.T FOR 

SElWENCE. 1\JUMiJER 
FETCH 
IT 

LOAD S~WUE~CE NUMBER 
FIND lNTIAL STATEMENT 

SAVE 

H l f_; H - SI-' t: i:::.1> 
PUNCH "f 

f\! L) 

YES, EMIT 
U:.ADl:R 

MORE 

NU 
lNITIAlllt 

UUTPUT dUFFEli 



P A 1.; t 1.) i) o 'J ~ (J 1 

Cb lo 
cf, 7 7 

fc bl~ 
Cb7Y 
(.nu() 

(, bd 1 
C6d2 
Cbd~ 

Cho4 
C6o~ 

Cbo6 
l. i') t.i 7 
Cncb 
Cbb9 
Cb YO 
(, f) y 1 
c 6 1-12 
C693 
c 691.+ 
c b •.; 'j 
C~Yb 

(; 6 y 7 
C ~Yt'· 
C649 
C7\Jl} 

(, 1 u l 
c 7 \) ~ 
~c 1 0 5 

(. 7 0 4 

C 1 US 
c 7 lib 

cl \j 1 
C70b 
c 7 ~; '-1 
c 7 l IJ 

c 7 11 
(, 7 12 
c 71 :"> 

(. 7 14 
C715 
C7ib 
Cl J. l 
(. 7 i ti 

C7iY 
c 1 c:'(j 

C 7 r' 1 
(. 7 c. 2 
c 7 f.~ '5 
c 7 c !.! 

c 1 c·':i 
C7c.6 
C727 
L7c:t• 

-'c 129 
c 7 j (j 

L l ,5 I P t< U G '~ A : -'1 

U41r!ll Ut20llf-< ~lA bAUtJR 
047221 002400 CLA 
(J 4 1 2 51 0 7 2 0 2 0 k S 1 A C C t\iT 
0LJ(241 vb~()LJ'::lk LDA rEMPS 
IJ 4 7 2 :-, I 0 l 7 2 0 1-+ k J S tl r) R l: A 0 
U4/2oi v17l_Vk J~:-3 UUTIN 
047cll Ob2r!.7 h< LDt\ dLAl\JK 
041.~0! 1Jl7L477k' J~H L)LJICR 
047 511 0.S604~K !SL ltMPS 
0 4 I .:Sc I U b 2 U 4::, k L lJ A T t:: ijl PS 
U4 7 Bi 01 7 cU4r< J Sd L)kt:AD 
\1 4 7 ~ 4 I 0 o 3 l1 O 4 Ct"I A , l NA 
U473~1 vU~004 1HA 
04/.:Sbi Vl5..:.~4k'. ;)TA ::illNST 
U4/5/I O.SS04'::>h· LlS13 l0l It.MPS 
0 4 7 4 o I v _H 2 .!i ti k l !:l l S U~ S T 
U47411 U2'>7':'lc:n: J~1P Ll~T4 

tJ474C:I Uh~vclk L1Sl2 LUts SBUFA 
0 4 I 4 ::SI v b ?. (12 v k L D A CC 111 T 
04144! lllljl~' .j;:}t) LISTR,l 
U474jl 1112'.Ji.Jl ·L[A Ul 
U4 l tlhl OJ ~~b 1 k Ai'JD HALF 

047t.+11 0U~Ov2 SZA 
U 4 7 ':i U I (J c 1 S 7 '::i K J. fl.1 P :<·U Y P T 
04/')11 v2'il14t<: Jr.~p LI~fl 

u 4 1 ':> 2 I 0 b 2 0 ~ ':J k' L l S ·1 4 L [I A T t. fli P S 
047':dl 017~U4k' J!.)11 URt.AO 
041 ':141 C 1 ~2cUk Ar-~L) OPHSK 

047':>':>1 v0:2UU3 
o4 I ':161 v~') l 7 bl"< 
\) .:n 'J 71 iJ 7 2 0 :HJ K 

U'-i··le.iol UUl 121 
V4/hll (1r.i40UO 
(i47bc:I (J42c.Hk 
(} 4 7 l) 51 Li u ~ (J c l 
U47t) 14I vc71Uhk 
04/t:.'.·11 1)(1':)(}0(1 

~LA, 1-<SS 
Jr/;p LI::;r:, 
;:iTA Tt:MP2 
ALF,Alr 
LU8 0 
A lJ A !•12 1 
dSA,tiSS 
J l•'I r' L I s 1 2 
bLS 

\J 4 I 6 t' I l· u ~ 0 0 4 1 I\! ti 
(I 4 l t) 7 I \; 4 t> l ;) u K A Ll b F up ti s 
041/UI ln'JUOl LDA 1,1 
047111 (J(il7~7 ALF,Alt-
0 4 { l 21 (; 1 () tJ 7 4 Af'l 0 fV; S r\ 0 
047l3i v'.'1~14jr< Cf-'A • .:S4 
04/74! u~712:::ir< Ji'"1P Lld14 
o4/7'-Jt vl7477r< JSd UUICR 
0 4 7 7 h 1 0 b 2 ti 4 5 !-< L J ::> T 4:J L U A f I: i•l P S 
v4/l11 0172U4h:: J~d DRt.AD 
o 'S 0 n o I ti 1 ? 2 2 :, R Af',. L) U P 0 M K 
u ~ u o i 1 l) l 2 o s i k s ·r A r tJ11 iJ 3 
O':)i)U?I (;12.2c.5h' Ard) IYt-1 FL 
0 :> v ti 3 i U 1 ~ _fo 2 rt 3 T A L F L A G 
<r:d> o 4 I v {J = t1 2 o ~ ~ A 
U'J01J'Ji o27U4lr< JMP LlSl9 
U~UU6I v1120u.'l :.JLA,i-<SS 
\)'Ju ti l 1 Uc SI .1 I :-< J !•; i-> L I .:J T -~ 
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PU!Nlt:R 
FHTlALlZE 

CHARACTER COUNT 

OUTPUl 
S E (JU t. NC t. N UM ts E R 

OUlPUT 
ULANr\ 

FETCh 

STATEMt.Nf Lt:NGTH 
SET 

iNfJl-W 

CUUi\IT tR 
MORE 

S T A T EM E N T '? 
YE~ 

OUTPUT 

8 f A T f:. 1'1 E NT 

1 5 S w # 1 4 S t T '( 
YES, RtTURN TO READY 

l'JLI L L 0 P E R A T 0 t<':' 
YtS 
NO, SAVE OPERATOR 
~ U\iGLE 

CrlAt-<ACTt.R 

UPERA TOtU 
NU 
y t: !; 
LOAO 

SYMBUL#S 
ASCII wOr<U 

AO JUST 
CHAl'<ACltR 
" ,, 
y t: ~ 
NU 

SAVE 
0 Pt. t( A l~D 

EXTRACT OPERA~U TYPE 
SET LFLAG FALSE 
F L A G i3 1 T SE T't 
YE8 
i\JU, t~ULL LlPERANU? 
Yt s 



P~Gt. (JV6r:. riO/ 4:49 t>M SUN., ll MAR., 1979 
I_ l .:, I 1--' ~~ t1 G ·~, A '~'i 

c 7 .'.51 v~Ul()I 0'J0Ub2 CPA • 7 FUl\ICTIUN 
(,7.:k V':J0ll Oc.7U54K J t•iP LI!:> 1 8 y t:.S 

Jlc 1 3 .s 05(>12 040040 LIST6 A[! A HS 
C734 (j'JOl.SI OO~U2<.i :SSA LETTER-DIGIT COfvltlINATIOl\i? 
Cl.SL._, 1)':)0141 IJ?.7U11H JMP Ll~T7 rm 
C7!-.6 o:iolji i.JU~4UO CCA y t:. s, s E. l 
Ll37 O'::>O i 6 [ v72.Sbr.:'n ~lA LFLAG LFLAG FALSE 
c 1 _rn o '=> o l "I I <;b2t>Slf\ L1til7 LL1 A fEMP3 
C7.S9 (J':)0201 001727 Alf ,Alf- kESTOt~E MW 
(,I'-; 0 O':lU? 11 tJ 01 7 r!.C. ALF,1~AL . : . 
c 7 i.i 1 (J"J0221 Ol0u7..S Ai'~ IJ b 117 OUTPUT 
C7'-'+2 U'JO~ .:Si 04"2161..!k AUA H100 

c 1 " 5 0':10241 017477'rl. J 0 tj UUTCR LE TTi:.r< 
(; l 4 ~ v:dJ2~1 o .3~.Soc:·r< l~L LFLAG OiGll FOLLOWS'.? 
C"f<-45 U':l02b! 02S7 !-J/t< J t•' t) LI:iT5 NU 
C74b 0':>0271 (Jb2US1k LUA T f..:iviP 3 Y t.s 
Cf1H U':l().5(Jf 01006!:~ M~O • 7 REST(;~E 
c 7 (rn U'::iO ~ 11 ()~21l-17k A[l A • 4..S DIGIT 
c74g ()':)() frl (11 7 41 I k ,J ~")b UUICR OUTPUT DIGIT 
C750 v':I0.331 (u!S1 :S7k JMP Ll~f3 

Cl S 1 lb U 5 LI I 0t>2lo2k Ll~Tti LU J\ F- UUTPU1 
C7'::.2 o '::lo 3 '.JI () 1 7 '-' 7 7 t< J~d UUTCR , F, 

c 7 ~..s O'JO.!>ol Vb2lobh' LDA h Olrl PUT 
(. 7 -;;~ 0'.:10571 (J 174711, Jjtj UIJ I Ct< "N, 

c 7 5() U'J040[ 02701/t< J~,p LLiT7 
(, l :.;b u ':JO i~ 11 v22c63f1 Ll~T9 XUR FLG~T 
C7S7 O'J042 002102 CLt, ':iZA l\UMt~ ti<'! 
,cl Sb U::i04.5 (127 l.Jb'·H< JMP LISlO NU 
CI ':}9 ()J \.) 4 LI (d~!J4jl-< 1 !:>L f ~MPS y t: s 
ClbO 0:>04~[ 07~0LJU< ti I A ::> l b!\l St T SI GfJ FLAG FALSE 
( 7 t;l 1)°:)0461 o62o4'::lr< LPA lEMPS 
(, l 0 c li':>04ll (>17204k J !:.> !j O~t.:..AD 

c 7td U:>U':JO! (J j ~ !J .'~ '::> t< ISZ IEMPS 
C7o4 0 ':>0-:,111 l 1 73l)UK' t> l A fMP2 
(. 7 b ') O':J0~2i 002114')~ LUA rt: i"iP S 
(; 7 b b U':JUlj.SI 017c04i< J ~ts URtAO 
COGl lljUS'-4! (Jb'H>OO L0t1 u 
coo2 iJ'JO':l':)i 06 51 50R LUA TMP2 
tUC5 U~V'-)b! U..S7c'.'..54k'. I~L :::>U-vST 
C 0 G LI o:,u'>tl U57254tt I !j Z ~Lw~T 
CfJv'":> 0':J060I (iU~l~O CU:'., _,St\ NEGATIVt. NUM1:3ER".:1 
COllb U::>Ohl 0V2.HiV cc t. YtS, SET SIGN FLAG Tf<UE 
cuv7 u ':> (J 6 (:: Ul"IJ'•lk' Jjt) i"'iUMUT 
c !) 0 b U'.:>Oo.S \}2.":ll°!:i7~ Jt«'.P LI~T3 

COu9 O':>Ob4 c:iuu~b LlSlO Cl-' A .3 l 1\J r t G t. R '? 
c 0 i(J V'.::>0h1:J li c 7 l l.Hh< .J ~i: p LISll YES 
c 0 11 \.l°:}Obo lJ':JO!Jb~ L._.,A .7 i'JU , f- U hi C l I 0 f\J 
co i c' O'::>U6 7 uo2uo1 K~S y t.S 
(, 0 l 3 u ':>O ·1 U v27Ul21-< J 1·.1:P LI5T6 l'IJ \), MUST dE A PARAMETER 
COi4 (J~Oll Ub20SlH LUA. TE1\'1P~ CuMPUTt. 
c () l ':J U'.:>U 12 u (; 1 1c.2 ALF,i-<AL Ph<IN1 
c 0 J. b U'.::>O/j Ul2220k A I~ l) UPi>l1SK lABLt 
(, 01l 0':>07 4 tJ72o:ioi-< ~TA TEHl-12 COl>t 

-'c o 1 c U'=>07'::> Ub6122t~ LIJt~ ATAH UUTPUl 
( () l 9 u~v7t> 01721hr< J 5 t3 :vie uu T f-UNCTIOi\I f\JAME 



!.:.;t\bt .. voo7 Fiv'-; 
l_l~I Pr<(lbk4M 

c Q c'. (; U:JU17 02':>7.51t< 

l 0~'.1 U':>lOO 05604'.:lk 
C022 V51Ul 0372.54R 
c () d ..s O'J1U2 Ob2U4'.:>K 

C0~4 USlu:S 017~04k 

c (Jc 'J u:it 041 V171.32k 
C02h l1 '::> l O '::1 I IJ2':J7 51K 
c \) c. 7 O':>iObl 06"2.271h' 
C Uc'K 0'.:>1ll71 017477k 
c () C:9 OSil 0 I 06Sl0bh 
cu.:;u v'.:>1111 01721 f)t'( 

c (J 31 u ':l 11 r:. I Ub?.c12K 
c 0 j () o'J11.;1 052U'.JUk 

C053' u '.:> i l 4 I 0c.711Sk 
c () s 4 u j 11 ':j i v62cllR 
c 0~;s 0':>116 I Ucb77Sk 
(; 056 {I~ 11 7 I 00~400 
c (J 3 7 O'::ll201 0':>6025K 
c 0 .)b 051211 Oc7':J7~k 
c (J .3 g v':lic-21 Ob2l70R 
c 0 ~ (J O':> i 2 31 1171.SH.: 
C041 v::, l cL41 (Jf!7":Jl'::H'\ 
CU<-+c O'.:llc~i vl747lk 
C043 U·:Jlcb! 017171"."t< 
c () ~i 4 tl'Jl271 0b.:!l43R 
C U~':l O:Jl5vi 02':-il7":J'ri 
c I) 46 U''11511 000,JOO 
~co 41 * 

LI:::.; 11 

Ll~l2 

llSl.5 

LlSlli 

L l ~T t-< 

C04c** dU rPu T tu~ lNH.l;t:k 
co~ C:i* 
C U':i(J ll':li5dl (JO•)UUO UUTIN 
Co'jJ 0':)1.331 l1b4v<.ll 
c 0':)2 U~i.S41 v7l70lr: 
crJ s .3 US13jl 06., 2f;j 1 k 
c 0'J4 O':.> l. 5bl (1f')14\)llk 

CO::.~ u ':l 13 l i OOS400 
cu '.lb U':>J.40 \Jlbh2br< 
c(_b7 u:,141 lo&i:tvdk UUTll 
C O':Jb iJ j l 4 c: 0U700ll 
CO'.:)Y l):)}.:+j V76':l':l.5k 

CIJ'">O 0-:i14 q 001qou 
CUol Vj 14'.::> v\J~U04 

c \)b2 Cril'~bl tq2~)~5k 

c 1)td O::)ll-lJ! (Ji) 2021 
COt4 iJ '.) 1 ':) o I 02714'.:>t< 
COoS 0'.JlJ11 14~400k' 
C Onf'J V':Jl':u~I vt.32lot-< 
CUo7 O':l1'5.3t VbOvOl 
CO ob I)':> 1 ':) t.ti vo2uoc 
COb~ (J')l'j~,1 t127lbUk 
c 0 /I) 051')61 (J '1?.62hr< 
C 0 I 1 O:>i':i/I o~ 7 1 o.5r< 
C 0 I c:. v':lioU! U421:>4ni (Ju 1 12 

'co-, 3 U'.:dbli U72h2br< 

C014 O':) i b21 Ul/'41/k 

JMP Ll~l3 

lSZ TEMPS 
l~Z SU11ST 
L[•fJ. TE: i·'P S 
J ::1b URt.AD 
J5B UUTIN 
J ti'.p LI~T3 

LO A oU\f\IK 
J ~t~ UUTCR 
LDH STIYP 
JSH i·1C u UT 
LL1 A kU-'iOP 
CPA TEMP2 
JMP tJUT~l 

LDA bU\NK 
J 1~1P L1ST5-1 
CLU 
ct-· tj TFLAG 
JHP kOYPT 
l [J A l:S 1.33 
.J SB LI~:.1TR,l 

JMP kDYPT 
J!:'JU UUICR 
J~U UUlST 
LDA .34 
jMP Ll~TS-1 
l~UP 

* 
* k 

* 
NOP 
LUB f•14 

Slts UlbCT 
LDB LOVSR 
;::>TB lJlVSk 
CLB 
SI tj LULRU 
LlH~ iJlVSR,I 
L jvJ !:3 1 l 1\J t) 

STd Mlf\D 
CCB 
INB 
ADA 1"1 I i~O 
::>:SA, kSS 
JMP *-.:S 
,~I) A UIVSR,l 
0TA l"'iCUUT 
LUA 1 
'd Z A 
JMP uur12 
C ~)A LULRO 
Jr•; P UUf13 
Au A .4b 
t> T A LUZ RO 
J::iB UUlCk 
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OUTPUT 

J:NTt.GEk 

OPERAND 
OUTPUT 

BLANK 
OU I PUT 

OPl:.RAlU1-< 
\.\AS IT 

A RtM't 
YES, OUTPUT kt.MARK 
NO, OUTPUT 

A ti LANK 
H!GH-SPEf:.IJ 

PU1\iC t-r? 
NO 

YES, EMIT 
T RA lLU.( 

OUTPUl II 

UiJlPUT r.~uu rt. STRING 
UUTPUl 

l t\J TE:. GE r< IN (A) 

St. T 
IJ I G IT CUUNTER 

~El OIVlSUR 
AIJDRE8S 

St.T LE AO ING 
ZERO FLAG 

NEGATE 
ANO Slut-<E 

DIVISOR 
SEl QU0T It.NT 

TO ZErW 
t>UHTkACT I) I.VI t>OR Ft<OM HHEGER 
Nt.GAl IVE RESULT 't 
1\:0 I I I\) c R E !v1 E N T QUO flt NT 
Yt~, Rt:COVER REMAif\lDt::R 

ANO s1~vt. IT 

lt.ROt 
NO 
YES, LtAD I i\iG ZE.RU'? 
y t. s 
l'IJlJ I CUMPUft ASCII FOR DIG IT 
SET 'ZEROES S I G N I F I C A N .f , 
UUfPUT lJIGI T 



p ;~ l::i E \) 0 b 8 It:/ 0 9 
L l s r P r<io b . .,. A :·.1 

c 1.1 I':) 

C076 
"co 11 

CO lb 
c (j l y 
c (J du 
(; 0 8 1 

COoi:'.* 

O 'J l rdl (; ~ 3 2 1 o ~ U Lfl l.S L D A '.·•IC t.J U T 
0 Si f) 4! u 5 ~ 4 U Ur< IS Z DIV~ h' 
0 :.1 b 5l v .. :s 7 l (J 1 k 1 S Z U I G CT 
u :>l o 61 0 2 7 1 4 Ii""· J f ·'i P U U l I 1 
0 ':s 1 6 7 I U '4 2 1 'J 4 ~; A U A • 4 f, 
O'Jl70! Ul747lr< JS!j tJUTCR 
u ':) 1 7 11 1 2 7 1 3 2 R J 111 P u U r I f\ , I 

* 
COd~** UUlPUl A ~l~lNG ** 
COb4* * 
COcj 
c 0 () 6 
C Ub 7 
COc6 
COdY 
COYU 
(. 0y1 
c 09c'. 
c 0'1 j 
C094 
C uS'::J 
(, OY.6 
c () y l 
c 0 ye. 
cu ':1 Si 
c 1 t; () 

O'.:lll 2! 
v ':.11 7 3i 
O':l 174! 
v:il7':JI 
0':i1·761 

u :d I l i 

0 ':J 2 '' 0 I 
0 1:J 2 (j 11 

ll'.:>202 
o:i205 

0~20" 
052U j 
O~c06 
(h2(i 1 
U':i2101 

O'Jclll 

000000 
0b2U4Sft 
Ol7r.::'.04R 
{J 1 0 u 7 5 

00?002 
Lil7477k' 
0 'Sb04:Jk 

057234H 
00~Ulll 

02't,,74c>t< 

Ob2Ut+:,k 
(; 17c0 4 K 

0017t!/ 
Ul0L175 
0':l0(iS4 
1~717c!.k 

c1ui. u~212r 0':-224':.1k 
,c1u2 0~2151 127112~· 

Clu.:S o1::>cl41 017~/lk 
( 1 I) 4 V j 2 1 j I (J ~ 7 l. 7 _') t< 

UUT~H l'HiP 
UUTSl LUA Jf:.MPS 

JSl3 URlAD 
J\f'~l) 0177 
Sl'A 
J~8 UUTCR 
l~Z TE1\i'1PS 
lSZ 5Lv~ST 

R~S 

Jfv;p LIST2 
LUA ft.MPS 

JSH URt.AD 

ALF, AU· 
ANO 11177 
CPA .1 tXIl 
JhP UUTST,I 
Cf--'A STCUN 
J t•'f:; u U T S T , I 
J ~H OU 1·cR 
J~iP UU TS 1 

* 
(, l v b * * LJ ~rn A 1'W L l I C rl A t< A C l ti< S Y MB U l * * 
ClG/* * 
C 1 UH 
c 1 li y 
c 1 l (J 

(,1 l 1 
lll2 
c 1 1 5 
c 1 l u 
cl ls 
Cl lo 
c 11 7 
C116 
c 119 
Cleo 
(. 1c1 
c l c: 2 
c 1 c' 5 
Cl24 
c 1 2 lJ 
c 1 c::r, 
c 1r::.7 

'c i c:: lj 
ClcY 

tr:i2lb1 0001100 MCOUT 
0 ":I c l 7 I 1 b 0 0 () 1 IV! C U lJl 
U"J220I Li 122cUk 
0 ':) 2 2 1 ! () ':) 2 iJ ~:d1 k 
()':>2221 027231k 
()'.Jcr.'.::Si lbOOOl 
(J'.)cc-'41 Ol007U 
() '::i 2 2 ':;)' 040()'.)b 

01)226 (J 0 1 1 (J u 
0'.:l2c: 7 04'-1000 

0':>2.Sll 027211k 
U':>251 lbUUUl 
(J ':>2.Sr.: 010010 
() ':)c:53 OU5UtJ£l 
\)':) c ~~ 4 U757till'< 
u S25S (J 061 i)4 

l.t=>c36 016u'Jlk 

l'-1CUU2 

11J ll p 
LOA 1 , 1 
Ar\JD lJPMSK 
Ct' A TEMP2 
Jt-·1P ,•JCUU2 
LOA } I I 
ArW .1~ 

AUA .3 
ARS 
A [J 13 lJ 

J r1P :v;C UU 1 
L DA 1 , l 
Al\:l) • 1 ') 
LMA, !Ni\ 
~lA uIGCl 
cu:,1Nu 
$T8 fEHP3 

l1 ':>2 _.,I 1620'.) 1 k M C U U .3 l lJ A f E 1-.-1 P 3 , I 
05240 
O'Jc41 
O':l242 
01::>c:'qj 

002041 
OUl 121 
OlOU/_') 
01747/i-< 

St::l,t-<Sb 
ALF,ALF 
Af\i!J H1.17 
JSt; uurcR 

ktf~IEVE REMAINDER 
SET FOR NEXT DIVISOR 
DIVISJUN NECESSARY? 
YES 
NO, COMPUTE ASCII FOR LAST 

DIGIT AND OUTPUT IT 

II ENT R y p lj HJT 
Rt.M EN1RY PUil\IT 

OUTPUT SECOND CHARACT~R 
OF ti\!ORD IF 

NOT l\IULL 
BUMP POINTER 
R E M C 0 fl.1 P l E T E 0 '.? 
1\10 

YES 

EXTRACl 
FIRST CHARACTEk 

OF WORO 

lF A 
CLOS I fl.JG 

(J UU TE 

OUTPUT 
CHAt<ACTl::.R 

LOAD INFORMATION WORD 
CUMPl\f<E vH TH 

UPERATU~ CODE 
E!JUAL 
UNE(JUAL, 

COMPUTt 
l:NTRY 

Ll:NGTH 
COMPUTE A0DRESS OF NEXT t.NTRY 

COMPUTE 
t:NTkY 

LENGTH 
AND SAVE: IT 

SET FU~ FlRST CHARACTER 
SAVE SYMBOL ADDRESS 
LOAD WURD 
F I RS T C HAR AC H W? 
YES, POSITION IT 
EXTRACT CHARACTER 
OUfPUT IT 



!J u. b ~ o u o ~ I# v Y 
L I ~ r P 1-<itJ b k l\ r·1 

(, l _) u 
C131 

~c L~c: 
Cl.5-5 
Cl34 
C 1 Y:.1 * 
Cl.Sb* 
c 1 .3 { 
c 1.S 6 
C L:.9 
(. 14 0 
c 1'-I1 
Cl42* 
Cl'4.5* 
(144 
c 1 4 ".:> 

Cl4o 
(. 1 t.t I 
cl '-i 0 

C149 
c 1 so 
c 1'.:>1 
C1~2 

cl '.:>5 
Cl 54 
c 1 :~ ~ 

() ~J 2 I~ 4 I Ci () 2 c' 4 U 

0::>24':J lJ.3~ll':>lk 

(J~f:!4b (}_<)770lk' 

O'J247 v2723H~ 

v::i2':JO 127 2 l 6h'. 

I 

0'.:12~1! 0052~~1x 

() ':>c:.: s 21 02.34cU 
O':>c':dl 0Ul7':Ju 
U':lc:'S41 L 0 0 1 4 4 
() '.:) c '.J ':ii 000012 

v .:>::d41 
04.fo2i 
vvo5~1 
\)44001 

0 1~62bl 
U4~S.S[ 

04o(dl 
04b2bi 
04.St121 
U44UUI 
{.146261 

04':\:dl 

LOVSR 

!:>FLAG 
l Ablf: 
L!\jG TH 
St-it.ND 
SLl:NG 
lHLPT 
TbP 1 I-< 
l i~ 1 Gk 
U·LAG 
u I V~1-< 
LDZklJ 
Ml f'Jl.J 

SI: L, CM t. 
l~Z f£MP3 
ISZ lJlt;CT 
JtJJP MCUIJ3 
J 1'··1 P MC 0 U T , 1 

DtF *+l 
UEC 10000 
u I: c t ouo 
t) t. c lOV 
OtC 10 

t.lW ARRYS 
t::lW 1-'RG IN 
UJU TEMPS+e 
ElJU INT CK 
t.lJU UVCHK 
uw FNDPS 
tlJU CLPRG 
!:.OU UVChK 
t lJ u PRl.71 N 
t:.l.JU HJTCK 
i:.(,iLJ OVCHK 
tlJU Fl\iLJPS 
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s~r FOR NEXT CHARACTER 
MOVE TU NEXT WORD OF SYMBOL 
rv1JRE CHAR AC TERS"t 
YES 



PA G \:. 0 U l 11 117 \J 9 LI : 4 9 p M s u l\J • I 1 1 M A R • I 1 9 7 9 
P~t-tXtCUf!LlN PKUCtSSING 

(. 1~1 * 
Cl=>d*· 

fc 1 \.:;:Q 

*********************** 
PHAbE 2 uF f hE CUMPILfR 

_, . * *********************** 
C 1 t.;O * 
Clbl* 
ClbC:'* 
c 1 0 .3 * 
Clo4* 
Clb5* 
Clbh 
Clh7 

lt-:15 PHASE HAS THE FOLLOWH\JG 3 FUNCTIONS: 
1 • S Yl-! b U L I A B L E C 0 f\J S T R UC T l U f\J 
2 • F 0 k L lHW C HE C K I 1\1 G 
~. AkkAY SlU~AGE ALLUCAllON 

c 1 bd 
ClbY 
Cl7U 
c 111 
C112 
Cll3 
c 1 14 
C11S 
C176 
C177 
Cl lb 
(179 
ClbO 
C lCH 
Cld2 
c 1 0 .s 

,c 1d4 
c 1 ti'::> 
c 1 tib 
Clo7 
Clnb 
Clo9 
c 1 y (J 

c 1y1 
c 1 9 c' 
C195 
C144 
C 1 Y".:J 
ClY6 
C197 
Cl~b 

C1Y9 
c 2 () (J 

C2vl 
c 202 

0'.:icJbl Ob2V10C MFASE- LUA PHPTR 
0 ~ 2 ~::)11 G 7 ? 0 0 11-< ~ T .A. F D l ~ K 
u 5 2 b 0 I (1 1

) 2 o O I C C P A ~ B u F F 
0':">2nli v27'j7'J~ JIV!P !'(QYPT 
0~~621 vo2vl3k LUA A8HTB 
U '":J 2 b .S I U 7 ? 0 0 b 1< d 1 A F C U R E 
O::i2ti4! 0b2v02k LUA FWAM 
0':l2bS[ 0/20':>6R STA COML 
0 ~ c b b I l1 f-i 2 o l 1 R L l> A S Y 11.fT A 
U'.:12o7i ti1201Vk' jlA ~Yi'HF 

OJ27ul 062o01C LUA 1""8UFF 
0 '":1 C. 7 1 i U 1 2 U 2 2 k b T A t·'i P I R 
(1'::J~l2i U62U221"'1' MLOPl LUA 1'-1PTk 
():,2731(Jl7204t< JSl:1 URt.AO 
U':JC.741 (.Jb(HJVU 

OS27:>1 07603~k· 
052761 ObS022k 
i.J':Jr!.lll U.SbU2C:t< 
U':J:.SU0 1 Ob2U22R 
0'::>301 (117204t"< 
0 ~.:S{J2 0 44U IJ u 
05:SO 3 U 17 26bK 
O':dll4 U 56U2ct< 
U'::dO':J 062022k 
O'::dlJb U 17 c04R 
o~du71 uo 1727 
U'.:dlUi Ul0U7.:S 
O'::dl 11 (J 7 2U.5ilk 

u':J5121 LrS2 l 52r< 
0'='>31.Si 027 52jR 
OS.S 141 V':l2 l 40k 
U':l.:Sl'.JI v7:,o22K 
O':>.Slbl v521~6k 
U':i3171 U2752lk 
0 :, .:) 2 0 I V ':l 2 1 4 7 t< 
O':>.:Scll Olt>UC.c'k 
0 ':I .fr 21 (i{J :s 4 0 u 
u ':d 2 .S I tJ I 2 U '=' / t< 

LDB A 
::>Tb • li\lUM 
LDB il-1PTf~ 

IS Z t•1P l R 
LOA 1V;PTr< 
JS8 URtAO 
ADB A 
::>Tts MNPTk 
l~Z MPfk 
LUA MPlt-< 
J~>B 1Jt<c:AO 

MLUlO i\LF,~LF 

Af~D til77 
::>TA TYPE 
CPA .4b 
JMP MLIJ12 
CPA • .5U 
STti MPH~ 
CPA .So 
JMP *+2 
Ct-' A • 45 
;)lb Mi-.,-IK 
CCA 
~:n A l11IWUNO 

NULL 
AODR. OF START UF ARRAY STORAG~ 

PROGRAM'? 
y t. s 

NJ, SET FUR-TA~LE PUINT~R 

INITIALIZE CUMMON POINTER 

INITIALIZE SYMtlOL TABLE POINTER 

INITIALIZ~ PROGRAM POINTER 

SEl LINE NUMBER 

COMPUTE LOCA rIOl\l OF NEXT 
STATEM~NT ANO STORE THIS 

FElCH THE FlRSf WORD IN THE 
STATEMENT ~ND rrs TYP~ . . . . . . 

ST A H::MENT'? 

NO, kEM STATEMENT? 
YES,S~T TO SKIP IT 
W R l T t. !H A T t:. Mt. N T '? 

YES,SET TU SKIP IT 
i\I U, Pi~ I l\l T ST Al E ME l\J T'? 
YES, StT TU SKIP IT 
NU, Sf.:T 

'FIRST VARIAoU::":' c 2 (J 5 
C204 
C2US* 

(J J ..:S 2 4 i (; e! 7 5 4 1 i-< J f\; P Ml UP 2 + 1 FLAG 

C 2 U b 0 j .:S 2 Si 0 b 2 U 2 2 t< ML U 1 ~ L Li A ;v, P T re 
C2lJ7 u'j.:S2bi 00~004 INA 
C2liri 053271 017204R JSB URE.AD 
c 2 u Y o :d s v I u 21 ~ o r t< J t1

1 P rvi Lu 1 o 
"c 2 1 o * I 

C .~ i 1 u '.".:> .5 -~ 1 i (; 1 ?. 1 7 b re: r-1 L U 1 ..'.S A 1·" l) fill S K 1 

~EEK 

suesIOIARY 
STATt::MENi 

·r YPt:: 

YES, ISOLATE UPE~ANO 



PAGE UU71 f.+UY 
p~~-txtCul!UN P~UC~~SING 

C212 
C213 

'c 214 
C21S 
C216 
C217 
C2ld* 
C21Y 
C220 
c 22'1 
C222 
c 2 c'. .3 
C224 
c 22':-l 
C2c.b 
C?..27 
C2c!d 
C229 
C23V 
C2.H 
c 2 .3 2 
C2.B 
C254 
C23'J 
C2.fo 
c 2.51 
C23ts 

,.c 2 .3 9 
c 2...io 
C241 
C2~2 

c -~4 .5 
C244 
c 24 'J 
c 1:40 
C247 
c 24·".S 
C24Y 
C250 
c?. 51 
C?.':i<~ 
C2~d 
c 2-s4 
c 2'.:l':l 
C25h 
c 2":) 1 
C2<.Jo 
c 2':ig 
C2oll 
C2bl 
C2bc 
C2o3 
C264 

';c 2t) s 
C2t>b 

O'::i..:S32! 066Uc'~h; 
v':dBI 002005 
o:d34i o~40:>'=> 
Q'.J_B:Ji 0:::>00'.:lb 
OS.S56i 00b004 
U':d.3/I u?~O~i.r< 

L!Jt3 1v1PrR 
~ZA,R':J~ 

AU!:3 • 2 
Cf-A .5 
Il"Ji.3 
:,·It\ MPTt< 

O*:d4lJI v 5~iJt:ck MLUP2 lt>Z MP I K 
O'.:d4.ll Ob~0C:2k LlJA MPTR 
0 '=' .:5 4 2 f () '.:d 2 b ti k C f-' A !'vi NP T k 
1) ':d 4 _-s I u c!. 7 u 5 5 t< J i·· P i•1 L U P 5 
(l':).;5441 Ob2022K 

U'::d4':>1Ul7c:'.04t< 
O':d4bl U l 22r::'.Uk 
U':d4ll 0'.J~2l:>k 
US3'.::>0! 027t.f3lk 
O 'J .;$ ') l I 0 S 2 2 1 '-H~ 
lb j ., 21 0 2 1 t.L3 1 k 

O':dS.Si Uo20221'-! 
OS 3':J41 01 7 c041'< 
u'.J.S':)'.:ll uu=u20 
O':l:55b v~7.S5lk 

US.3':>7 01217bt< 
O':dhO 00200.5 
O':t3bl Ur!.7 5401-< 
O:db2 IJ72U4jk' 
V':dtd; 010002 
OS3o4! 050062 
U:;,.Sb~I U?.74421-< 
o::do6i 040047 
v::>.fo7i iJO~U~O 
0:>3701 027463k 
lJ'j..)f l! Ob~J4':>R 
O':l.5721 017bL')K 
ll'J.S/JI U06021 
U':dl4! OC.140.5K 
o:>.H:-.>1 0622fdr< 
Oj.S/01 ObS2641-< 
O':l.S?ll 0-120.:.+bk'. 
v-:i4uul v7~047k 

LOA ivlP Ii-< 
J~B Or<tAU 
Af'.,D uPMSK 
Lt"A PR1\10P 
J r,:, P ML U 1 4 

CPA NrWP 
JF;P MLu 14 
LUA MPfR 
J8t1 URt.Al) 

~SA 

JMP ;\11LU 13 
Af\ll) MSK 1 
!:iZA,i-<S~ 

J~;p MLUP2 

~ l A NtlJ 0 X 1 
A f\Ji) • l 
CPA • 7 
J r-~P MLUP6 
AIJA M4 

Jfv,p MLUP7 

LUA Mt:JUXl 
J!)t~ !JSYMT 
:Sbd,RS~ 

J r.; P fvi L 0 P 3 
LUA MNtG 
LD~ MNi::.G+l 
SlA MHUXl+l 
.S T ti r•rn u X 1 + 2 

lJ')4(J 11 ObQU:>U L[;A M3 

(JS 4 0 2 l U 1 7 boll k JS ti t. SY MT 
0 :i 4 (J .:5 i <1 b i:_, iJ -5 4 r< Ml UP .5 Li.li3 T Y P t. 
U':>404! li1>~04':lh' LUA MUUX ... 1 
<• '.-J 4 iJ ':l I u ':1 ".:> l 4 ~ ;-< C P B • 5 4 
(J ':> 4 t){) I V c!. 7 4 c Uk J IV: P ML 0 P 4 

0'.:l4U/I U':l~l42k CPij .33 
0 '::> Ll 1 v i (J -~ ".'.l U ':\ f t< l ~ l !'i W U N U 
0~4111 u?./ .:S40K Jt-::~ iv\LUP2 

u'Jql~I U.'S':>OObK ISL FCURE:. 
{J'.Jl~l51 0bS00h~ LDo FCUtH: 
u:i4141 0'.:>~1)10k ct->t.:S !)YMTF 

o 5 4 1 ~)I u 2 1 b 7 u ,:..; J r11 P 1"1 E 1-< 8 - 1 
U':>4lt)f 1720U6i-< SIA FCURE,l 
0 ':) l~ 1 I I 0 2 1 3 4 0 !-< J r•i P 1v1 L U P 2 
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INOl:X THE PROGRAM POINTER ~y 

AN AMUUNT APPROPRIATE TO THE 
OPERAND. THE FOLLOWING APPLIES 
UPERANU = 0 ADO 2 TO POINTER 
OPERAND =3 ADD 1 1U PUINlER 

INCREMENT WURD•UF-STATEMENT PTR 
STAlE!VlENl 

E X HA US l ED 'r 
YtS 

GET blAl:MENT TYPE 

P :--<Ir.Jr'! 
YES, SKIP TJ NEXT SlATMENT 
~"'~I TI:.'? 
Y~S, SKIP T0 NEXT STATMENT 

NO 

'CONSTANT' uPERAN01 
YES 
Nl) 

NULL lJPERAi\JO'? 
YES 
f\40, SAVE IT 
PHUGRAMM~~-01:.FIN~D 

F Ul\JC 11 U!\I t 
y t. s 
NO 
A R I-< A Y V A R l A B L t: '? 
YES 
NO, SIMPlt VARIABLE 

ALRE.AOY li\i 
SYMBUL lAliLE'? 

YES 
i\i IJ 
Ei\JTE.R 

IT wITH 
' U 1\i 0 E. F I 1\1 E U ' 

VALUE 

NE X T S T A 'f t. ME N T ·1 
YU> 
NU, f OR STATEMENT? 
YEb, FIRST VARIA8LE? 
NU 
Dt:MANU 

~PACt 

FUR Ntw 
tN'f 1-{Y 

SAVE VARIAdLE NAME 
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C2.ti7* 
C2bH l) j 4 ~ 01 VobV(JbK MLOP4 LU!3 f= CU I( t FU~-TAdLE 

'c 2bY 0'.:14211 0".:1':>0151-< CPB A SB TB EMPTY'? 
C210 O':i42ci 01 b~ l Ltt< JSB ERrWR YES 
c 211 o:.42 .Si l::i2UOt>R i-..lt. R) CPA FCORE,I NO, MATCH LATEST tl>JT RY'? 
c 2 l <!_ O':l42~i llU?OOl RSS YE:S 
c 21 :~ QSLkSI v274~2:t< JMP riJErd-1 NO 
c 2 '7 4 (Jj42bl v44(J52 ADd rll 1 REMOVE 
C 2 I :, 0~4211 vl'::>UOhi-< ST l_, FCuRE MATCHED 
C276 OS43ol v2734uk JMr' i·1L UP 2 ENTRY 
C217* 
c 21 l:i US4.Sll lih3co6~ MLU14 LIJ A MNP·r R 
C219 0~4.521 U/202~x SlA MPTR 
c2eu O':l4 .DI () '1 :J. \) 1 0 c ML OPS CPA PBPTR PrWGl-<AM E X H A U S T E U '? 
Cdtil u:>4.541 UU20t)l t<S S YES 
C2d2 0~4.5~1 0272/C.t-< J lv1P 1VlL UP 1 1\10 

c cb..5 U:>45b Uo2034k UJA r Y PE y t. s 
C2d4 0':>4.57 0"J2144r< CPA • 31 END S T A T E 1-.11 t f'-J T '? 
c 26'.:l 0 rj44 0 U~7'.:i611-{ JMP :vi 1L0 P YES 
C2Mb O':J441 01S274R JS~ ERi-<OR i\lO 
c 2b ., 05442 Uh~l>22K MLOPb LUA :"1PTR ISOLATE:. 
C2n8 05445 Ul7204R J Stl ORI: AD 
C2d9 U'.:>44 4 Ul2C:2Uk At'liD d p ;vis I\ PRECE.UING OPERATOR 
C2Y0 0'.:.'>44~ V'J?.cl It< C fJ A DE~OP "Otf' ·t 
CC::Yl O':J44b () () 2 \.)\) 1 t-<SS YES 
C29C: l)'::J44ll ()r:_7 54Uk JMP :'-1L tJP 2 NO GO TU PHOCt..SS NE X ·1 iNURU 
C293 O':'l4So Ot">204':lh'. LUA ;vj t3 tJ X 1 St.ARCH SY Md UL TAMLE FOt~ 

,c 294 O':l4':il (; 1 7 b 1 ~~ ;~ JSB ~Sf MT THE FUNCTlUN 
C2YS O':s41:>2 (Ii) b 0 2] b!:icl, t<SS 
C2Yo U~4'::1.5 C11~274R J!.1H ERrWR FOUND. ERfxJR MULTIPLY DEFINED 
C?..97 0541:)(.l 062U2t:"K fvtt:R 4 LUA NIP l R 
C2YK ll ':I t4 '::)::, Qt.iQO')h ADA .3 ENTER THE FUNCTION INTO THE 
C2YY U':l456i OS2c'.6.5R I l11< Fu; Ii 1 ADD V.A. FLAG 
C .'.SvO (J'j4::,71 0 7 2 tJ 4 6 I< STA MtWXl+l SYMBOL TABLE TOGETHER vVI TH 
C3ul O':l4hUI 060051 LUA 1V12 ITS ErHRY PU INT IN THt. SOURCE 
CH> 2 V':JLH>il Vl76bUt< J~u ESY1•H COOE 
C ~o 3 U'.J4b21 02"154Uh'. .1 MP MLUP2 GO T CJ PROCl:.SS THE f\Jt X T WORD 
C304* 
C .s v j u::i4b5I u 10uo1 1v1LUf-> f ~TA 1 
c 3 \Jb ()':l4b41 Vb~U.54f~ LOA TYPE 
c .fo7 o':lt+nSI O'.J211b!-< CPA • 2"/ DIM S T A T E ME : ·J T '? 
C.51.;t\ O'J4t:>bl V21'.:l0Uk Jf.'lP MLUP8 YtS 
C.SVY O'.:>L~671 (J '.:> 21 j{ k CPA .C:d NO, C01"1 S T A T E ME N T ~t 
c ~.;; i n l.1':>4701 U27'.JOOh Jt-<P 1111LUPo YES 
c .Sl 1 O':i4fll 01770lk JSd MSYMT l\IU' LOOK FOR IT IN SYMBOL TABLE 
(512 tJ~4l2i 027.St..HJI< JMP MLUP2 FUUND 
c 313 0:>4751 (J02Li01J CLA NOT THE Rt 
C514 O':l 1Ht..JI U / 20'4br\ STA Mt1UX1+1 E!\ITEK n V'Ji I rl 
(, j l '.:> 0'::>4 7 SI U72V4H\ STA t"l tSU X 1 + 2 DIMENSIONS ANU 
CH6 O':i4 761 V721J:JOt-< ::> l A rvtnUX 1 +3 01McNSIUNALITY 
C317 0':::>4771 U27~4C.k JMP NLUPO UNi.>t:..:F 1.NED 
C .3 UH 1· 

.CH9 0 ':l S 0 l) I 0 -~~0221-< MLOP8 lSZ :.1PTR PROCESS CUM U;.( OIM STMT 
"cs2u v:s:io11 o ~ 6 o 2 21( lSZ MPlR 
c -~~ 1 0'J5021 0621J2~k'. LOA VJP rt-< P!Ct< UP FIR8T DIMENSION 
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._, 1', t. - t: x u.: U I I tH t-' ~UC t SS I m; 

C3c2 
C ·3 2 !5 

"c ~:s24 
c -~2':> 
c 3C::h 
c _s c!. l 
C32o 
C.529 
c ~ _:.; 0 
c 3 .51 
C_B2 
c 33 3 
C B 1~ 

(, 5.:>S 
c .536 
C,531 
c 558 
C3.19 
c, _s"' o 
c 3ifl 
c 542 
c.s 4 s 
C3~4 

C .3~5 
C3ii6 
c_~il7 

c .5'4d 

~c 349 
C3:>v 
c !}'.:) 1 
C-5'.:>2 
C3'::d 
(; ~54 
c 3 ~) 1:J 
c ~3':l6* 
C3S7 
CS'::>o 
(; 1':>9 
c _fo () 
c .fo 1 
C.3b2 
C.363 
C.fo4 
C 3o':l 
C3bo 
c ~:fo 7 
C Sb(~ 
C3o9* 
C 37 O* 
(;'Sil* 
C372* 
C373*: 
C.374* 

'c 31 S* 
c _'l 1 r) * 

0 Y:i (U I 
O':ILJ01..~i 

0 ::i':l 0 1:J i 

0 ':>':>•) 61 
0 ':> '::> l) 71 
U::i:::ilUI 
u ':) ':1111 
OY:ll21 
U ':I ':l L -~ I 
05:>14! 
u:,::,1:)1 
(,.:i::llb! 
O:i'.:>171 
V~':l2U! 

0:»5211 
u':l5221 
(Jj~2.51 

O::>S214 
0':!:>2~ 

0':>'.:>2o 
ijj':J27 
V~':dV 

O':>:>:Sl 
\h':i.521 
O".:i:i3~~i 

U::>'.::d41 

OY::d:J 
O::i':>5b 

o:i:d7 
0 ~'i 4 l) 

(j':)1:J41 

OY:i42 
0':S'::)4j 

1)':)':)441 

0'55Li1,j 

u ".)~:ib 
(I ')':>LU 

o::.'.:>':liJ 
O':Jij51 
()'.:)j':>c!i 

O:J:l:>.S! 
(J ':15 ':> 41 
u'::>':iS':ll 
0 ':l':l'::>bl 
O:JjSll 
V.:i5t>Oi 

(J l 7 2iJ4~ 
001727 
OS'40:i0 
0~7-::llbh! 

u -~'=>d22:-< 
0.s':>oc2r< 
0 131 j ll k 
vt>~uccr< 

Ullc04f.< 
0:531.SUK 
OO~OiJl 

urnos4 
07~047k 

0 7 2 I) :i u it 
00~4UO 

U"l~IJ4hK 

o 1 n u 1 r< 
02754".jk 
Ob2U .Sq1-< 
Oj2l.37R 
UIJ?.Uvl 
02"7':l4~k 

0 b ?. \.>'41 k' 

o 171 .sor< 
0640UO 
0b20'.)bk 
0.5~2tdi-~ 

072046.-< 
(Jl~c?2K'. 

040U01 
0 7 21J:i6k 
060U4/ 
Ol7bo0R 
U27.540t-<'. 

()440'::1'1 
1b 1

) v IJ 1 
00~002 

Olb214k 
vb::u.!S4r< 
o-j~l~IR 

u2~.s.:,1r< 

(Jb?.047R 
11')001 
00hlJOq 

170U~)l 

1Jc1340K 

jt>ti Uh'.t:AO 
ALF,ALF 
LPd i'.13 
.J ~IP *+d 
lSl 1111PTR 
lSl MP Tt-< 
STA lMP2 
LOA ;··1 p f k' 

JSB URt.AD 
1 Ur? TMt)2 
t( s s 
IOR • 1 
STA MBtlX: 1 +2 
STA Hl3iJX1+3 
CLA 
s·r A 1"1t3UXl+l 
J~o Hs nn 
Jl\:P i"ILOP9 
LD A f Y~E 
CPA • 2r3 
KS~ 

Jht-' "·1LUPU 
LOA MtjiJX1+2 
JSB ;VJD 1 r•l 
lLH1 A 
LD A CUr·1L 
lUI'< FLGtH 
:::>TA •Vi60Xl+l 
A i\J l) I Nt· 
ADA ~ 

:; TA C01"1L 
MLUPU LIJA M4 

JS~ tSYl'·H 
JMP MllJt->c 

MLUP9 ADB .2 
LUA 1 , I 
SZA 
J St.S Et-W OR 

Mtt-<S LUA TYPE 
CPA .2d 
Ji"IP ::>Yr-JE3-1 
LUA 11-HhJ X 1 +2 
S 1 A 1 , I 
1 l"J8 

STA 1 , I 
J t,jp 1"1LUP2 

SHIFT TO ~- s. PART OF WORD 
IS THIS A Slr~GLE OIM£NSIUN ARRAY 
Yt:S, JUMP 

NU, INUEX POli\ITEk TU THE: LOC. 
OF SE.ClJNI) DI~·'IEM>ION AND PACK 

l"JlD A WITH 

THE FIRST UIMENSION 

SET UP TU STORE PACKED 
DIMENSIONS IN FORMAL ANO ACTUAL 

SL 0 TS A i1J LI UN DEF I'" ED FL AG IN 
STORAGE ALLOCATION SLOT 

I 11.J S Y Md 0 l T A B L E "? 
NO 
YES 

I S S T 1'4 T A C U :v, 
NO, JUMP 
YES PICK UP PACK~D OIM~NSIUNS 

COMPUTE STORAGE REQUIRED 

PUINfE~ TU NEXT FREE LOC IN COM 
AL>L> V.A. FLAG 
STORE lN SfUKAGE ALLOCATION SLOT 

UPOATE PT~ oY A T Uf ~TORAGE REQ. 
ENTER THE f UUR ~u~o ENTkY 
PkEVIOUSLY S~f UP IN MHUXl INTO 
SYM80L TAbLE AND CONTINUE 

CHECt< THE FORMAL DIMENSIONS 
LOCATION T1J SEE IF THE DIMENSION 

IS ALREADY DEFINED 
t:Rt(UR, ODU!-.SL Y UIME.NS!ONl:.0 

COM S TM T '? 
ERROR MISPLACED COM. STMT. 

STOk.E THESE OIMl:.NSIONS IN FORMAL 
ANO ACTUAL suns IN SYMBOL TABLE 
Ef\i l RY 
GO 10 PROCESS Nt::X f wORD 

f HE bECTIUN ~H!CH FOLLOWS CH~CKS 
r H A T A L L F 0 I-< L 0 UP S rl A V t. l.H. E 1\i 

TERMINATtJ, ASSIGNS TrlE STANDARU 
l) I Mt l\I S I 1J N ~ T 0 UN U I Mt N S I 0 NE I) A RR A Y S 
AND ~AKiS STORAGE ASSlGNM~NTS FOR 
ALL ARRAYS WHICrl DO NOT APPEAR IN 
A CUr-'i STMT 
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C517* 
c 51 tS OS5bll 06~00bt< M1LUP LDA FCURE ALL FORS 
'c 51g 055021 O:S20LSt< CPA ASolB MATCHEU'? 
C3o0 u~i::,631 002(J1)1 t<SS YES 
c.s ci 1 0'.J5b4i 01?27£-H-< JSt:3 t.Rt<l)R NU 
C3o2 o:,sosi u6".>010R MEHb LDl1 !:>YMTF 
C3o3* 
C.364 (I 'J 5 b 6 I O'::>'::>OllR M2LOP CP•3 SHHA MORE s YMBOL~ 'f 
C _foS v:i5671 027642k JF1P M4LUP NL) 

c .rn6 O':>':llul 160001 LD A l , I YES 
C3B7 O:i:i711 010062 A!\iD • 7 . : ACCOUNT FUR . 
C.Sdt> V':l':il 21 0 440 .:>'J ADd .2 A FUNCT10l\J 
c -~89 0557 31 (J'-)()062 CPA .7 .. IS IT -: . . 
C _19U O=>Sl41 U27':lobk J r.riP ~"12LOP YES 
C391 0':)~7'.:i' V iJ ')I) iJ 4 !NB NO, ACCDUNT FOR 
C392 ()~'::>1 b U40047 ADA !'14 SI MP Lt VARIAdLE 
c .5 9 3 Ol)57l OU~02'.::i SSA,lNA,RSS IS I r ·: 
c ~9 4 OS600 027':lo6R Ji'V'P M2LUP YES 
C Y15 l/:5601 (10200~ SZA,i-<SS NO, # OF SUt3SCRIPTS KNOWN'? 
C.5Yb v:iooc:'. Lil<::>27i.Jk JSb t:R~-<OR NO 
c 3·-n U':JbO.S Uo2Ul.J4 MtRlO lNA SAVE 
C59i3 u ':lb\) L.j. Uf2U~bt< ~TA MBUXl+l FLAG 
C~99 OSoiJSI U7f:>(J4~H< 8 l t5 :viB u x 1 SAVE: POI"'TEr< 
C4UO oi:s6obl 1b')u0 1 LOA 1 , I OEFlNt.0 
(.. 4 0 1 U':)60li 0 l) ~ \) 0 c:: SLA ARRAY'? 
(; 4 0 2 0'::>6101 02761 ?r<. JMP M3LOP YES 
C41J.S (J'Jolll 0 td 'J :l 7 r~ LI> ,t\ ~TO!M NU, LOAD 

,c Hl4 (J':)6121 01~04bK I iil Mr)0Xl+l APPROP~IATf:. 

c 4 \.) ':j (l'")O 131 U1H)Obi4 ADA .9 ST Ai\JDARO U I Mt.NS I UNS 
c 4 l) b o:.ol/41 11~001 STA 1 , I RECORD AS 
C4U7 o ':lo 1 '.J! o 4 40 :le AUB ~11 FOl"<MAL Al\JO ACTUAL 
c t.H)8 u:i1:>101 1l00 0 l ::Jl A 1 , l OIMENSIONS 
C409 U'Joll[ 017130k M3LUP JSB iv'!UlM SAVE STORAGE 
C'H O ()5b201 07~046R ::JT A (V;lj u x 1+1 RElJUIKE;"1tNT 
c 411 Ojo211 utii:,o4':>t~ LUH fv11j U X 1 LOAD 
C4i2 u'.:lu221 Ui.J41J:)l AUd H~ ADDRESS UF 
c1.u3 v:>oc:_~i lhQ()Ql LUA 1 , l ELEMt.NT SPACE 
c !4 14 U'.:>624! Ul~222k AfvO INF k't>1UVf.. V.A. dIT 
c t..i 15 U'.5b2jl lh 0 \):; '::> CPA .2 OEFir\Jt:O li\i CuM? 
c i~ i I; 0')b2ci 027o40k Jt•.',p Mt.t-?7 y E. s 
c 4 J. 7 O'.Jb21i (1h~UOlR LUA FDlSK NU, ust. CuRRt.l\iT 
C4ld O=>b51J! O.S~2o5r< llh~ f LGBT AOt) V.A. FLAG 
C4i9 01.)6311 170U01 ~TA 1 , 1 FRtE-COl~t:: ADDRESS 
C420 (1':>6 52! V1222cK At~O I 11Jf 
C4cl U':)b 3.S! 1U.51V1 CLO 
C422 U:-ib5~1 0420461'< AUA t"'H:iUXl+l UPDATE f ktl::-CORE 
C42S 0",,6j':)i O/~OU/r< Si A FD I SK AOIJRESS 
C IJc4 0':>6.56; 1tJ~2Ul ::)UC OUT OF SPACE ? 
c 42.., O'J6571 Ol':>r!.74he J !:>d ERt-<Uk y t. s 
c '~2b 0'.:::1640! I} 4 4 0 5b Mt.RT AU~ .3 i\IU, ADVAi\JCE POINTER 
C427 0~641! o~7'=>obk JMP MdLUP TO !\JEX T t.Nlk'Y 
c 1420* 
c ·~ 2 c; Uj642i (J')C:,010(; M4Lur' LlJt3 PHPTk li'dflALIZt ALL 

"c '"' .;; o u :lb ldl Ub0001 LU A 1 
Ci4H l.l::J6441 (JO~OOU Cl"!A 
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C432 O'J64':11 042007:-< ADA FDlSK A.t-<RAY ELEMENTS 
C435 v5o4bl 0 \) 2 0 2 \) SSA 

"c 1B4 ll'.::>b47i 02S 1 l!>K. .JMP XEC T () , u i~ D !! F I NE D II 
C ~:SS ll':>6':ill1 v6~2b.5R LU A Ml\Jt.G 
C43b U':JbSl1 v17US51:..: jS8 ;::lT t; I 
c 4 :3 l O:)o52; OU~OOLI I f\1H 
C'.UB v56'13; On2264r< LUA Mf\Jt:G+l 
c~ug ()')b'::>4: 017U'S':lR JS~ ~TLH 

C440 O':Jb':iji (J1JS004 H~d 

C441 0'::)6',61 02764.St< Ji".P M4LOP+1 
C4i42* 
(, 4~ 3 OSb'-' 11 OU~\.101 STIJlM !JCT ':>(HJ 1 



P A G ': 0 o 7 n I~ o ~ 4:49 PM SUN., 11 MAR., 1979 
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C4'4S* 
C44b* 

~c q 4 1 * 
Cq'-+8* 
c 4 1..iY* 
c 4':>0 * 
C4Sl* 
c 4':>2 
c 4 s .s 
c 4"j4 
C455 
C;~:ib 

c 4 ':) 7 
c:i: ':'i a 
C4S9 
C4b0 
C4bl 
C4o2 
C4o3 
c ·~04 
C 4o':.J 

0jo60 
(1::,601' 

0':1662 
VSb6.3 
O:lbo'4 
0'::>661::1 
(;J666 

05667 1 

O':Jb7UI 
0':>611: 
() 'J 6 7 2 
0":Jb l 31 
(J'.::lt)f4 1 

0'::>67':> 
(l'.:)b7b, 

O'::Jb 7 /I 
V'::llOiJ! 

ooooou 
()7 32.54R 
0420ll>k 
U720ltJk'. 
u73321R 
Li0.3004 

042Vobk 
002021 
01~274K 

067722k 
160001 
17332H< 
OOSOU4 
0!.>"7521t< 
() .. H c ~LH< 
027t:o1r:'.k' 
12766\lk 

***************************** 
ENTER SYMBOL TABLE SUdkOUTINE 
***************************** 

TRANSFEk -lAJ WORDS FRUM THE BUFFtR ADDRESSEU 
BY M~Uf TO THE TOP OF THt SYMUOL TABLE. 

t.SYiH NUP 
STA :•if:i 1N1 
AO A SYMTF 
STA SYMTF 
8TA r"1HlN2 
CMA, 11\JA 
A lJ A FCURE 
S~A,RSS 

J St3 t~RtWR 

Ml::t-<8 urn :•H:HJ F . 
LUA 1 I I 
~TA l'tlB IN 2, I 
INB 
I~L f.,,1 t3 I 1\i 2 
ISZ iv'! t; IN 1 
Jt··;p MtH8+1 
Ji-'1P t SY rv. T, I 

SAVE NEGATIVE OF LENGTH OF ENTRY 

~UVE SYMBOL TABLE START LOCATOR 
UP BY THE LENGTH OF ENTRY 
CHECK THAT TH~ SYM~OL TABLE ANO 
~OR lABLE DO NOT OVERLAP 

OVEl-<LAP ERROR 
POINTE~ TO REQD ENTRY 
f RANSFER ENTRY TO THE SYMBOL 
T Al:}LE 

RtTUR!'v 

c -~br:i 
C4o7 
(;408 
C4bY* 
C4/0* 
C LH 1 * 

********************************************** 
SUh~UJl!Nt TU SEARCH SYMciUL TABLE FOR AN ARRAY 

,un 2 * 
c 41 .5 
C414 
C415 

x********************************************* 
O:J7ul: ooouoo MSYMr NOP 13 GIVES ARl-<AY TYPE -3 = 1 DIM, 
u~7u2: {;77234k Sli3 "lHlNl -c = 20IM, -1 = Ul\IDIMENSIONED 
l.)':i703! v6204:>R LOA MtWXl LOAD IDENTIFIER 

(, 4 7 f) 
C417 
C47Ci 
C479 

()':1704 1 (11761~~h' .JSB SSYM1 SEARCrl THE SYMBOL TAl3LE 
(J ") 7 \) 1

) i (J 0 s 0 2 1 s !) B I R s s 
0'::>71J6 1 127701R 
O':l70 71 ti.S7~54t< 

c 4 6 0 () '.':> 7 1 0 : (i 0 2 0 0 1 
C4d1 0::,7111 027720k 
C4v.? v'.'J71c:i G.572.S4f< 
c 4td 0':.)713: ()400')~ 
c 4 ci 1..1 () ':J 7 1 4 i (J l.J 0 0 5 2 
C4d~ uj71~ 0l7613k 
Cl.lb6 V'J/lb 1 U\Jo\J21 
Cqol U~717 UlS~74~ 

C 4 b Ii 0 '-:J 7 2 0 i 0 5 7 I 0 1 k f111 S Y M 
C489 0::,121' ie:·1101t< 
C 4Y(H 

c ll y 1 * 
c4g2 
C4'd 
C4Y4 
C 4Y':> 
c 4" b 
c !.l y 7 

'c 4 s e 
c lj y g 

O'::l7 ~2 lJ1){)U!!:,R 

UU04':Ji 

ut~-341 

015~11 

uou22: 
V126oi 
000~)61 

OUO':l7! 

MtHJF 
f\HHJX 1 
M6 I rill 
Mt\ I i\i2 
MPTI< 
MNPrx 
Cl1 ML 
M1NONU 

Jl•';P MSYMT, 
UH iVj tj 11\i 1 
R ~ 8 
Jt-~P MSYM 
l5Z MlHNl 
AUA .2 
ADA ,llj 1 
JSo ~SYMT 
S~d,t<SS 

J~o t.RRUR 
I bl ;ftS Y Ml 

I 

J r--i; P i'~1 S Y M T , I 

Df.:F J EFiPS 
tfW r 1:: iVi P s 
t(-i u SLwST 
t. £:ii u r<SChK 
t. l,\ u ~HPTR 
tl-.1U CJPCHK 
t. (-Ju ftr·1P~+g 

t. !~ u l t jVj p S + 1 0 

FOUND, RETURN 
IF A~RAY UNDIMENSION~D 

JUMP TO NOT FOUND EXIT 
SET UP TU CHECK THAT ARRAY DOES 
NUT APPEAR IN THE TABLE ~ITH 

DlFFERENT UIMENSIONS. CHANGE 
TYPE 2 TU 1 & TYPf 1 TO 2 AND 

SE.ARCH AGAH" 
FOUND, INCJ~SlSTENT DIMENSIONS 
NOl FOUND, INCREMENT RETURN 
ADDRESS AND RETURN 
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DR~-Extcu1ru~ P~uc~sSING 

C 5 iJ (I 0 'j 7 (I 1 j 



PA(..,~ UU/f'. lttl;9 

':: XtCU rt:I l HE PHubl-<AM 

CSUc'.* 
CS03*.** 

tc 5 0 4 * * E V i\ U /\ T f:-_ A F lJ k MU L A 
*** 
** 

*** 
C'1l16* 
V:>G I 
CS Co 
C50Y 
CSiO 
C5l1 
c :d 2 
c i., i 3 
c i., 1 4 
c 51 '.:.'J 

c :, l b 

c ':l 17 
c iJ 1 b 
c 1:) 19 
CS20 

U':J7c_S[ 000000 
0':>7241 Q():,400 
0 ':J 7 2 S I 0 l 1 <!. 3 4 t( 

F UkMX f'HiP 
CLt3 
J Sci ::->LWST 

uj72bl Ol 7(Jb2.tx FUt<Ml J~-,B llJ IMP 
0 5 7 2 7 I u .'.'> s 0 4 5 K 1 s z T E 1"1 p s 
0~73u 0122~~w ANO UPU~K 

0~7jl U720~~k STA TEMPS+b 
0 S 7 5 2 (J Ii 2 0 (L:S S Z A , R S S 
0 'J 7 5 ~ I (1 2 7 7 4 6 k' J MP F 0 R M 2 
(1'.:i75'-ll 01724..5k JS3 tsH:iTP 
(r::i 7 ~ 51 0 0 2 0 2 O S 0 A 
0 ':J 7 j b I 0 2" u 1 ':> k J f\~ p F u I~ M 4 
0~)7511 0176L~k JSt3 SSYMT 
057401 00!'.>G07 INB,SZH,RSS 
OS74ll 027~">021'< JMP E8-1 
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FURMULA BEGINS IN (TEMPS) 
INITIALIZE OPERATOR 

STACK 
FETCH OPERAND 
SET FO~ NEXT WORD OF FORMULA 
E.X.lRACT OPt:RANU 

Ai1JO SAVE IT 
N U l L l) Pt:: R A ND '? 
YES 
SEf STACK FUR UPERAND ADDRESS 
FLAG tHT SE.T'? 
Y i:s 

FETCH OPERAND AODRESS 
EXISTANr? 

NO c ~)21 
C522 O'J142l 010062 Atd) .7 YES : : 
C Sc.: j 

c '::lr.:4 
C52S 
CSco 
c ~c. 7 
CS28 

,c S2Y 
c 5 :5 0 
C::d l 
C5.52 
c 55_~ 
( 5.'.S4 
C':J.:SS 
c s_sb 
CS37 
c '::)38 
CSSY 
C ~:HO 
C541 
c '.:)t.j2 

c '.')4 .3 
c ':) t.i 4 

(545 
c '":) '4 t:., 
('J'47 
CS4b 
CS 1b 
C S':)O 
C5Sl 
c s~:..2 
C S1:..5 
(, ':)'i4 

f<>S'.J S 
C S::.n 

lJJl 431 ll'")00b~ CPA • 'I 
U'J7 441 0260 3~5k JMP f Ut~M6 
0574:,l l7b030k ST!3 HSIPT,I 
0')f'461 017ll6ck FURM2 JS!.:3 LOIMP 
u·:>747\ lil ~220R 
O':>l".101 tHJl .. 727 
0 1:>lSll UfJ1200 
v':l7~2: 064(1\JO 
O'-:J7':d (J46lOOf-< 
0 s 7 '.:14 0 4 004:.S 
o':>t~Si vv2020 
0 ·:; 7 ~ b ! ldJ ~ 4 0 u 
Qi.j7'-::i71 042241k 
Ll':17bOI OU~(kl 
(J::; l 6 l i (J 0~40 0 
(Jj/h21 uv2auo 
IJ:)ll")3i l60UVl 
()")1641 012176k 
0:>7 b~I v 7 20':>4h 

AND 1..H..iMSK 
ALF,ALF 
K Al •• 
LfJB V 
ALIS FOP8~ 

ADA M8 
~~A 

c L!::S 
AUA lJ53 
SSA,~S~ 

cl. Ii 
CLA 
LUA 1,1 
MW 1vtSK 1 
STA TtMPS+7 

0 '.) 1 I? b I 1 2 1
) v 0 1 >- u R 1 , l 

V::>7t>71 u7?0S3k'. bTA TEMPS+6 
0 ':17 'l 0 I Ur:'. 7 I 16 k J ~i P F 0 k 11 
Cb77ll ll'2U26K F-UHMO STA TSlPT,l 
OS7721 06?.026k LOA TSl PT 
tb7731 1120 .. HIR ~lA HSfPT, I 
ti :-:J 7 7 4 I (J IJ ~ 0 iJ 4 I N A 
US71SI 114000 5Tts U,I 
U ':> 1 ·1 b I 1 b 2 0 21 k f U R l 1 L D A L S T P T , I 
us7·111 010074 AND MSKO 
UbOUOI Ull'5000 CMA 
v;,\JIJ 11 042U'J4r\ A[)A H:MPS+"l 
0 h I) (J 21 0 (J 2 u 2 (I 
Oo01J31 ('2:il .~bh' 
Uo0041 OO~uOl 

S0A 
.J jvip 

t<SS 
t=OkM9 

FUNCl ION'? 
y t. s 
NO, STACK OPERAND ADDRESS 
rETCti 

OPERATOR 
POSITION IT 

L 0 .A D A 0 D id: S S 0 F 
UPERATOR'S IN~ORMATION WORD 

NON-FO~MULA 

OPERA TOR'! 
YES 
1\10, NGN-F ORMULA 

UPt.RATOR? 
y t. s 
l\JO 
LOAD INFU~MATION WORD 
SAVE 

PtH::CEDl::JJCE:. 
SAVE 

I l) E rn I F l c A TI 0 N 

S l ACK HlGti WOt-<O 
ST~CK UPERAl\JD 

AOt.HH:.SS 
STORE 

LOW vvORO 
DOE:.S OPEi-<ATUR 

ON TOP OF 
uPERAlOR ~HACK 

HAVE rllGHl:J·~ 

P R E C E D E NC E '! 
YES, 1:.Xt:CUTt IT 
f\:O 
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~xt.CU1tl ·1HE PkObf-<AM 

c ':>J 7 IJoOUji 0 .3~02 I k FURlO ISZ LSTPT 
C':i:Jb 060061 On60'J4h'. Ll.1B TC.MPS+7 RE.TRI EVE. PRECEDENCE 

"c :,sq Uo(H) 7 I (J4S~~'::>t-! ADB HlS NO, LEFT PARENTHESIS 
CSoO Ob0101 0U~021J sst:s OR LE Fl 13RACKET'? 
c·:,c.1 On011! 044U70 ADA • 1:, NO,RE.STORt: P~ECEDEMCE 
C'Jb2 l16012i U46o:>Sk A 013 TEMPS+6 COMBlNE lDENTIFICATION 
C5o3 vov15i 017234k J 513 SUrvST WITH Pkt:CEOENCE AND SlACK 
c 1:Jh4 (}'1014! (!27"126!'< Jf•1P rUK'.Ml 
Cio'1 060151 0':>2r~b.)k f ORM4 CPA rLGBT C 0 f\l S T A 1\J T '? 
c '.100 UbUloi U26U24R JMP FOkMS YES 
c ':lb 7 Oou171 OlOObc'. At\JO • 7 1\i 0 , P k E 0 I F I NE D 
c ~168 On020 I 05006~ Lf--'A • 7 FUNCTION 
C '-:ioY Unv21[ U2Sll5k J fqp FOl-<M7 YES 
C'J7d \J6022t 06b056R LU8 Tt.MPS+9 f"O, MUST tH:': A 
(,) 11 vbv231 027 / q.':Jf< J fv•P FOt-<M2-1 PAf(AMtl tR 
C'Jir~ Ub024! Ob':>U4':H( F Ot<M'.:> LIJd TE iv\ r> S LIJAD COi'JSTA1\IT ADDRESS 
C"i I -~ 060251 0.S~U4'::>1-< lbZ TE1·~PS MOVE POINTER TO 
c::, 14 0oU2bi V.3t:>u4jr< ISL TE1111PS i\JtXT coot: v\ORD 
c 51 ':'J 000271 vbOUvl LDA b 

c '":> 16 Uo(J301 0522o_"ir( luR FU;BT AOD V.A. FLAG 
CY77 06031! 064000 LOH A 
c '::l l e. Ob() :521 02714~k Jr•1P r0kM2-1 
CS/9 Ot)\J~3l 07~0S_'SR FURM6 ST ts T Er"~P S+b SAVE. SY Md UL TABLE POil\lTER 
c L) d 0 l1b01tJI Ob~026R LUB TSTPT SAVE CUr<RE.NT POil\ITER 
c 'jt} 1 060 S~i 017r?54t< J St3 SUvST TO TEr-1PURARY STACK 
C So2 Oov.561 1 bSU"J:.Sk LDtl f t:. ;·~ P S + 6 , I 
C·:Jc.U Ooo.571 017c.34k'. JSd SU\S l SAVE FUNCflOl\I ADDRESS 

,c LS e ti \) t> u t.J o I Ot>3123k LUA f-UKMX SAVE CLHrnENT 
C 'So'J U6041! 172U .30h' !:)TA hSTPT,J FURMX RETURN AUDRESS 
C '::iHb 0tdJ421 01712-5r< JSd f ORMX EVALLJATt: THE PAl<AME. Tl::.H 
C:'Jdl v o u '4 31 U:S'.:>U4':H< lSl 1E1"1P~ UPOAlE FORMULA PU INTER 
C l_jtH~ 06044! (j 5?lJ4~k l~L TEMPS PAST RIGHT PARENTHESIS 
(; ')69 060 4'.:.11 (Jbbd 41:ik LUH H'.:r.,1PS SWITCH 
C ':JY.U 0604bl 1621J2lr< LDA LSTPT,l F tlR14LJL A POINTER 
C ':JY 1 UbU47! 012222R ANU INF 
C :)Y2 ObvSOI 012t)t..ljx ~:d A TEMPS- TD FUNCT I 01\1' S 
c 1)9!5 ObU~l! 1 7 t>IJ2l r< ST tl LSTPT,I FOi~MULA 
CS94 \JbU':>2! Uh':lU'.:lbR LDii TEMPti+9 SET 
c 59-:, U6U':">31 l621J.SO!~ L lJ A rlSfPT,I PA!'\'AMEIER PUINlEk 
C 'JYb v~OS4! v .5 61J 21 k It>l LSTPT Tu i'J t: ly PAkAMETEH, 
c·-,97 Vb05S! O~':'.:>OSOk 10L HSfPT SAVING PREVIOUS 
c '.1-10 0bO':ibl 1 7 S02lr< s1e LSTPT,I SETTING ON 
CS99 ~)o0':>71 072tbbt-< STA TEMPS+9 LOl.-.J-CORE STACK 
Couv \Jo060i (1':'J20C:6K CPA rsrP-r P1-<0TECl PAk'AMETER IF 
CbUl OoOoll 01152lk' J St) l'<SCHK ON TEMPURA RY Sf ACK 
CbU2 0bvo21 Ul7/~.1r< J~n 1-Ur<MX E:.VALUAft: FUNCTION 
c ,:, \) 5 UolJb.51 lb2Cl21r< LUA LSrPT,I k'tSTURE OLD 
c b I) 4 Obl)i:,41 (J 120:101"< ~TA TEMPS+9 PARAMETt:R PU INTER 
CbO'::l Ooub'.JI (>b602/k Ll>H LSfPT CUT BACK 
Cb lib OoUhbi U44 1i 50 A iJ 8 M3 LUW-COkt 
c 6 \.) 1 IJbOo 11 0/1:,i)2lk STLi LSfPT s recK 
Cb Ob ObU/01 VU6U04 HJ ts 1-<tS TORt. URIG1Nt3L 
c !::> IJ 9 Obtil 11 lbOOOl LU A 1 , I lEMPORAt<Y STACK 

'cry 1 0 0b0/2i U72U2bh'. STA fSTPT POl 1\ll ER 
c 611 \Jb!J7j! l!OSOCJ4 U\JH h'tSTUl~E 
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1::x·t.Culd lrlt: PN'UGt<AM 

Ch12 0 f) 0 l 41 l bO U o 1 L DA 1 , I UR I GI i\JAL 
Cbi.S () 6 u 7 51 lJ 122i::'2R A•..iD INF 

"c 6 L 4 0 b 0 7 bl 072Jq'.)K .S T A r E1"1P S FOt~1V1ULA POINTER 
C":>l'J ObO/ 71 1 u 11 0 () SiNP 
Co lb vh l U Oi (11 7 2 S2 i-< JSB STTUP PUP RE~ULT 



•.)f~GI::. 00d! ~(Jg 

!:'.. >I t L U ·1 t: I I H '=. r- h' U G R A 1'1 

Ubl Ult 112ocbt< f-Ot-<12 
Ubid2! Vb?. fJ 2 b K 
Ubll/51 o 1) ~o v 4 
Vbl\141 1/4000 
volv'.Ji U !>~O 5l1K 

Vol Ob! 1 b ') iJ 5 lH( 

Ub!Ofl 0171231'< 
Unllvl Li40V:J2 
\Jb 1 l l I 1 7~U.50R 
Obll~I Uc7lt+bl'i 
V1::Hl.SI Oo2u::>SR FU t< rv, I 
Ubl ll~I 001121 
v 611 '.::>I 00112<! 
vol lol (J 1 0 0 l 1 
Ubil71 04~104h' 
tlnlr:~OI lb4U00 
\101211 0172.SlH< 
Oh1r!2I vo312~->R 
u t;; 1? _:)I 1720 .SOI-< 
0t>i241 01112~t< 
Ubi251 O~So4~R 
Vnl26! 0 .S 6 0 4 '.::i I< 
Ubl27! lb6v2lK 
0~130 0U340v 
U61 H 0 4 2 \12 7 t-( 
Obl.32 0 7 ~U2 7 t( 
Ubl 'Ui 077bo0k 
u o 1 .:S 4 I (J 172':>2t< 
l16 l 'S~I 127 bbUi~ 
061.fol 1b?\)21 h' FUt-<lv19 
(I 6 J. j "{ u 0 7 4 v \) 
Obl40 04~0271'\ 

Ohi41 vl<:,02.H<. 
Uolt.t2 (JIJl 127 
Obl4:SI 010073 
<16 l 4 41 0421 0.SR 
Vbi4~1 12400U 

(, 6'::Jb** 
Cb~Y*** t:Xtcu·1 l!J1'.i Hri A1\lC rl 
C6b(I** 
Cb61 Obi 461 (1U64U6k XECTt3 
Cht.2 vbll•7i (1(i~2 j _~ K 

C6o5 Ut>l~OI (J iJ s 2 j 5k 

c b b Ll Ubl'Jli (, 0~cj_fo: 
C bo"; ub1:i21 (i0S2.5.!>K 
Cbbh Ut> l ':J jl (ivS41Vr< 
Cb;;, I VblS41 (i1J?4l~t< 
Cbco lJ b l '") ~) i U06422K 
C6c9 Vbl'::>bi (10b:>lSK 
C61U Uol'.:l71 UV6'.J6U~ 

'c 6 11 oi:,10ul (l\J~':>7lr< 

Cbf 2 Oolbll l1ijl':l74:'>r< 

0TA T ::> TPT I I 
LDA l !::5T PT 
I !'JA 
~to (} I l 
lbZ HSfPT 
LC> ti HSfPT,l 
~)( 13 i:-01-<MX 
A[) A •vJ l 
STA rlSlPT,I 
JMP f 0t-<M2 
LOA TEMPS+b 
ALF, AU· 
ALF,r<AL 
ANO •. 31 
A fJ A POI- BS 
Ll 1 t:; 0, 1 
J~B :.,u~sr 

LUA FOHfviX 
~lA HSTPT, I 
J St> f- Ut<MX 
lbl Tt!V1PS 
lbl TEMPS 
LUl'.3 LSTPT, I 
CCA 
AUA LSTPT 
~TA LSfPT 
~Tb t_SYMT 
j!-)tj ~T f UP 
J ~";P t:SYMT, I 
LDA LSTPT,I 
CCF5 
A [J fj LSTPT 
t;; l tj u; l PT 
ALF,ALf 
Ai\0 til 17 
AL1A l\RbAS 
Jr·1P IJ , l 

T Milt ** 
DtF tU:.T 
IJ lF XEC4 
Ut.F xEC4 
iJ i: F .X:EC4 
Ul::F Xt.C4 
0 t. t- tGtJTO 
UtF t.H 
i) f F EFOR 
Uf F t:Ni::X1 
u f: F t.GuSt; 
lJ t f tRl RN 
U t. F :-<DY 1-'T 

4:49 PM SUN., 11 MAR., 1979 

STORE: 

RE.STO~~t: FORMX 
RE:. l Uk'N ADDRESS 

STACK ADDRESS 
OF •~£SULT 

COMPUTE 

AODRE:.SS 

SAVE FUNC T ItH\l ADORE.SS 
t>AVE CUt<RENT 

FORMX RtltJRi\I ADDRESS 
EVALUATE THE PARAMETER 
UPDATE F0RMULA POINTER 

PAST ~lGHf PARENTHESIS 
POP 

FUNCTION 
tNTt<Y 

ADDRESS 
SAVE 
PDP PARAMETER 
EVALUATE fUNCTlUN 
Ui\JSTACK 

OPt.f?A TOR 
lr\JFURMATION 

WUkD 
CtJMPUTE 

SUtsROUTlNE 
ADU~ESS 

t:XECUTE 

LET 
OIM 
COM 
lJ t: F 
1-<EM 
Gu TU 
ff 
FOk 
1\Jt. X T 
GUSUd 
RETUkN 
E. :\ii) 



PAGE UIJtS2 409 
1:.xt:CtJTt:1 l'.i'= t-'h'GGl-<AM 

Cb1 ~ Ublb2 0 \) 1 J 1 :.1 !-< OEF '"'DY PT 
C674 061b3 0(J660ur< 

"c ~ 7 :i 0i:>l64 006bl f k 

LH:.F tvrnIT 
ut.F t.CALL 

C676 o6l6S 01)~2.3.SR OEF XEC4 
C6l 7 Ubl bf:> v OSbl.J ff'\ U i: F tt<tt\D 
Cbfd 06it"'7 \)0~/07k u t. F t.Pt<ll\I 
c 0 \.) l \) 6 i ro V0l1J74R uEF t:INPT 
c 0 \) 2 ()h 111 007112h'. D t F t.RSTR 
C005 iJcl 12 vl 1 i.1651-< OEF t.f'-i AT 
CDt:4*· * * * * * * 
C'.J1)~J* 

(, (} \) 6 * * * * * * fii-· * * * * * * * * * * * * * * * * * * * 
CU07**** *** 
COUd*** f..xECUTi:: I HE Pt(UGt<AM *** 
C00Y**** *** 
COlO* **•**~***~*************** 
c 0 il * 
COi2*·* 
C I) i 3 * * * J 1\i l 1 !l A L I L t. r: 0 t-< lJ U l P U l 
C014** 

** 

c () l '.:l 0 b 1 7 11 u () ~ 4 u t) x t. c 
C1JJ(:->; Ubl741 uf~054t<: 

COi7 Ooi/~1 v7.=::v45h 
C 0 1 6 U 6 l I t> I 0 LI 2 \I U 4 
COiY Oo177J Ol?U44t< 
C()C'.0 lib~OUI {ji'-)Qo'.J2 
COcl Ub20l! u7.52olH~ 

,cvc2** 
C1Jc.5*** Ii.:ll I IAL!Lt. r Ht 
C•JC:4** 
C02'::i Ub21>2i UU34VU 

c 02':1 06cUJi vl2U31r< 
COi/ Ob~V/41 

C IJr'fi 0 b 21)::, I 
c <)c9 U6c:'.t.tbl 

CLA 
dlA Tn.it: 
;STA XH 
1 r..; A 
~lA XL 
LUA vil 

;:)TA XI I 

UAIA PUlrJrE.R 

CLA 
SIA UCCNT 
~lA U~TtH 

LU\3 t"'dUFF 
t) H3 i\D( I UT 
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* 

SfUP 
v\ A IT 
CALL 
DATA 
Rt:AO 
P•<INl 
I1\JPUT 
RESTORE. 
r.1 Al 

**** 

St: l CUUNl r_k FOR 
CHARACT~RS OUTPUTTED 

Hd T lALlZE 
RA NO OM 

VAR lAljLE 
StT EXECUTllJ!'J 

EXIT FLAG 

** 
Sf.. T 

.. NO 
OATA .. 

C Oi\JU Il I 01-.J 

cl) s u Ooc071 

Ul20Y'.)r\ 

VhbVtilC 

vl":i<•5r,r< 
16~11'.:'lK 

UlS.:SU~ii: 

LOA ADATA,l SEARCH FOR FIRST 
c 0 .:> l 
c 0 s c' 
c () .:55 

(lh2101 

0t>C:::111 
V6r~l21 

Ocb~ll1r( 

0 IS (;_•>Jr< 
l054 uoC:l51 \'lS~llK 

c 0 -'~* * 

J 515 ::>l~Hrl 

JMP xEC2 
~lb LJSlt<T 
JSb ::> t. r L) P 

C O 5 6 * * * l h; 11 ·1 l l\ L 1 I.'. t. 8 T A L K P U l f\I I t Ii S 
C0.:57*-* 
c :J _-) 6 (,} b 2 1 4 I 
(, !)_)4 Ohc l ~I 
LOifO Obc:'.l(il 

(0'41 0621ll 
C04c o622ui 
(l)..+S U62211 
c 0'-+4 uocccl 
c 04'.:i 062? 31 

CO~b Ub2~'4i 

CU41 Vo22':::>1 
ricvi4M ub2c·oi 
COi.19 V62?l1 

\Jbl.JV l ()k Xt.C2 
t:f?OSOK 

vnSUUbK 
U/~O?bh' 

(J t.P:>i j 4 i-( 

U 7';,U12k 
Uff)(Ji,"/K 

v07VOO 
IJq~l)j{)t<( 

u \) !,:) u 2 (J 

u27240K' 
ti!'.>~2C'OK 

LU~ _, Y ~"! r F 
::> f cl HSitJT 
LUB f CUr<E 
STd 1 s rvr 
AUd • C::.:S 

::> l (j LS TAK 
::> l .:> LSfPT 
Ct.rio 
AUo HSfPl 
;:, !->cl 
JhP tl 
Luo kMulJt 

** 

OATA STATf.:.ME.rH 
NUNE FUUND 
SAVE STATtME.f\ll LOCATION 
StT OATA POINTtR 

11\s!llALIZE 
POii·~TEkS 1 lJ 

'HIGH CORE' STACK, 
'fEMPURAtH' 

STACK, AND 
'LOW CORE' 

STACK 
U(J 

STACKS 
1¥1 t. E. T't 

YES 
NO, SHIFT ro 



i-'Abt OUtJ!J /111 

~.Xl::.CUTti THE P1-<(JGRAtvl 

co~o uh2.5U! 0171.511'< 
CO':ll 062.Sl! C66UU'IC 

"c o :, r.- <J b 2 :~ 2 i o r.'. s 2 4 bk' 

~lu Ll~TR 

LliB i-'liUFF 
J l\'.P XEC 5 
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~lJl\I MODE 
BEGIN 

E.xECUTlUN 



PhbE 0Ub4 till 4:49 PM SUN., 11 MAR., 1979 
':XtLllTt.i Tri~ PrWGr<AM 

C0~4** 

C (J:) ':i * * * F I l-J U \! t: x T ~ l A 11:. M f: l\J -, TU 11 E EXECUTE L> * * 
"cu':.b** 
C G ':. I u h c .:s.5 i LI h 2 0 j 2 k' X t. C 4 LUA rJXlST 
C0~6 062..'>41 Ob60:3U< L f: [1 t-'R AOD 
CO'J9 Vbc3~1 v720_'.')c:t< STA i\JXT ST 
CObO 0t>2-561 017U~lt< J SIJ LO ti! 
(,Ocl (1br!Yli O'::>~U52k CPA ilJX TS T 
CUt•2 Onc40i V2~c47t<. jfVif' XE.Cb 
C0b5 VoctHI Obb0V7C U1t3 1-'KUFF 
(f)ti4 ll62Q21 062()5£:".k LUA NXTST 
c Ob":< ubc4.SI o 16'.:"iS::Sk J ~ts FNtJPS 
C Oh ~ u 6 2 4 4 I u (1 {) 0 0 o i1JL·P 
CObl Ooc4:il Ol':>c'/4k J b !3 t..RkUR 
CU1Jt• 062461Lil7'>S1H XE.C~ J ~ Jj LD!Jl 
COo~ 062471 07"20.Bk XEC6 bTA .LNUM 
COltl** 
c 011 * * * s t:rr 5 lj cc f: ~-) s u I~ s 1 A rt MI: 1\J T * * 
COld** 
c 0 7 ~ Ub2 1

)() I u l ':d'.:l2f< 
CU/4 Vt>c:,11 U122ctlk' 
CQ/j Vbc'.j2! 001127 
C 0 I 6 l.1n2~.S1 v 4 2 l v c~ k 

C077 U62")qi 12llvOO 
C01H** 

J5b FL\i~ST 

Al.;[) UPMSK 
ALF,Alf 
AlJA ;u::.CBR 
JF1P O,l 

NEXT STATEMENT NUMBER 
1-'ROSPECTlVE ADDRESS 

Ot:S I RE.D ST A Tl:.MEfH? 
YES 
i\iO, FIND 

STAfEME:.NT 
Nl)l\J-E.XISTENT 

t>TATt:.Mt.rn 
~AVE NUv 

SEl.JlJENCt:. NUMHt::R 

~XTRACT STATEMENT TYPE 
POSITION 
CUMPUTt EX~CUTlUN ADDRESS 
~RANCH TO EXECUTIO~ CODE 

C 0 1 9 * * * I: V ~' l u A. 1 t f u k MU L A ld-.i l) rH:_ T U R 1\1 R E S U L T * * 
c 0 ti()** 

,c 0 b 1 0 b 2 ':) :i i L 00 V 0 0 FETCH j\j(Jp 

COn2 Oh2Soi v 1 7 7 (! .~ k J ~)(:) rUHMX EVALUATE FORMULA 
((),-:;5 Ooc".'::;71 (Jl726bt< J0i3 l.JPCHK 
CUci4 Llb2nul \) 5 ~ u ~lit< lbl n~lPT lJt'iS TACK RESULT ADDRESS 
CtJeoS Uf>2hii 00~02U tis ij RtSULT 01\l D l SK ·t 
((it',6 uo~b~i u2~c::b6t< J t•1P FTCH2 YES, LOAD A AND t; \NITH Rt SULT 
C.Ut7 062631 1U4~00 ULI.) 1 , I LIJAD KESlJLr 

Onco'41 ltiOOvl 
C Odh Oh2t-,:;! 12~2~~k Jf«"P FE.lCH,l I::~ XI T 
C Uc,Y Oncbbl 0b0U01 FTCH2 LUA Li 

COYO Uo2b1i 017':-)(J'Jh J ~ lj f TtiUP LOAD rH·_SUL T 
COl..Jl Obt~IUI 1262J~h j t•iP 1-C:fCH,l 
~(J'-12** 

COY~*** StT ~~l~ftR lU STAhT UF UATA STAT~MENl 

COY4** 
** 

COS'':! 002711 Cl.!UiJUO t>E.lUP r·lUP 
C O Y ri 1 i o c I 2 i (J 0 S o V 4 H! ts 
CDY7 Ooc:l.51 Ol71)jJK ,J~b Li.Jdl 
C UY8 Ub?.7 41 Ot) .SV04 
CO'-iY vb?lji UU2uv4 
Cluv u62761 07?v'!JIK 
(, l l; l Ll b 2 I 71 U u Su u 4 

C l l1 r! IJ b 5 0 0 ! 0 7 ".) U j o k 

Clv3 Ub.5U11 12S27lr' 

(; 1 l)4 * * 

c ,.,1 A, u..i A 
l i\; A 

~TA UCC1\1·1 
l f~ t3 
ST t:i; i\JX IDT 
J r1' P ::., t r O f-' , I 

51ATtMENT AOD~ESS IN (B) 
LUAO 
STA ltlv'll:.NT LENGTH 
SET 

DATA CUU!\ITE.R 
lU 1-STATENENT LENGTH 

StT 'NEXT DATA' ~OINTE~ ONE 
wORO ABOVE FIRST CONSTANT 

C 1 ll '::> * * * ,_') t: IA ~ C \.i fU i"'I'. S l A ·1 t iv.f:: I~ T (; F G i V f:.. t\I T Y ~ t: * * 
ic, 1 G b * * 
c1u1 on.su~1 uunuuu srsr<H NliP TYPt. IN (AJ, l\OURESS IN (f3) 



1.:1 A G ':. o t.J b '.J I# 1 l 
~- X r: C irl t. i 1 H ::_ I-' r< U l7 t-< A M 

c l ti B Ub:S0.51 U1~2~0K Ai~D UPMSK 
ClvY Ub :Su4i (1i~Uj2k 

'c 110 Ob.Si1':JI u b 0 \) (! l 
~HA T Et•'iP 4 

LDA 1 ST~Rl 

c l l 1 tJb~Ubl 040o:::>':l AUA .2 
c 1 i c:' U6.:SO/I vl72U4k J 0:i URt:AO 
c 1 l .) Un.5101 u 1 2 ~di r{ Ai'<U UP1•1SK 
c 1 .I 4 Ub.51 11 U::>2U:ir:~k t~PA It. i"i P 4 
c 1 l '5 d6.S12! ti 26 .:S 2 2t-< J r·-~P STSR2 
c l lb 063131 0600(J1 L DA 1 
c 1 1 7 U6.:$ 141 00 21.J V4 I l\JA 

c l iM 1)6)l':i! 0172041-.;: J s !i URt. AO 
c 1 i. q tJbjlbl (J l.l I~ I) (J (l A Db A 
c 120 Oo51 l i (J 'Jt>U 1 I.JC Cl-'b P1:3PTR 
c 1c:1 Ub .:S2UI 1 2 ':d \Jr'.' l"I. ,JMP ~fSt<H, 

c l ic~ l.j6.321i Uc':>.:n.J'.:JK Jf;,;p ~TSR1 

c 1 c ~~ d6.52r.::I V "'':>.Sv2K l~Z ~f;:;RH 

c 1 c4 Ub Sr.:151 12:,50~1-< J f·:;p ~ ·1 jkt-1, 

c 1 c:' ':) * * 
Clr<b*** r i:. ll L rt A PAT A IT t IV; ** c 1c:7** 
(. 1 c'.b 1.Jb5241 uo<>uou f0A1A NOP 
(, l 1q c. Or'.:>5C:'.)f 0~~v37k. FDAll l~Z uccrn 
c 13{J Uo~'>2bi 0c~53Sk J t·;P FDAT2 
C LH Ub3C:·11 1b21 l '::>r< LUA AOATA, 
c L~c t•b5jOI Ub':>U.Sbh' Lu ts NX f D1 
c 1 _B 003_)1'1 Vl~50r'K J s tS SI ~RH 
Cl.54 Uo-1521 011:).-::'.llll~ J Sii E.R1-(UR 

,.(,, L)"l Uh.3.SJI 0 l t>r: 7 l k t.4 .J s d 0tTuP 
c l .') 0 Oo_-S )41 (,1~') .,~~)!'<' Jl\-IP FOAT1 
c 1.) 7 oo.S.5:.:,1 0.5':>v.Slr<. rUAT~ lSL UCU\!T 
c 1 _';() Vb:L~ol v.5<:>u5/r{ l~Z IJ cc f\J l 
Cl:i~ Oh :S.'171 (i_.,su~~nh' ISL i\J X TD 1 
c 1 t.Hi Gb.Sl!UI (; b 2 ';) . .5 h K LDA l\JX TOT 
c l•d (lb.5411 0172041-t J ~,, URl::AD 
c l "12 1..Jtd4c: tdi:, 1J . .5hk I~l :-J X l 0 T 
(, l •L"i \.1054 _j 0 l"H50R STA I Mt-'2 
G 144 Oo544 lib2U5ht\ LUA r1JXTDT 
c l ti i:, Ub.:S 1~'.J vl7t:'UifK • ..1 ~o 01-<t.AO 
c 146 0b.54o Ob411vU LDd A 

c 14 7 Uo547 vc-.;31 50k LlJ A T Mr:>c:'. 
c 1 t.46 1J63')\) (i_~'.,U.3bk 1 !) z 1\JX TiJT 
C149 VO-'-'l 1 !"'.:. () )2 Litr'. J t-W FUATA, 
c l'..:iO** 
C l 'J l * * * ~ c It" t=" •y,,: t- L1 L L U IN I N G ~ T A T t: H t: N 1 
C1~2** 
Cl'.J5 Ui'.:'.:b21 VdOUiJU FLwsr l\U? 
cl -:14 IJO.:S'·d I i)h0Utll l Li i\ 
c 1 '::S On.5'.:>41 (HJ 2 0 I} 4 l t-•.1A 

c l':Jb utd"l':ll L117~U4k J&B URt. AD 
c l"Jl Ob.:S'Jol 0 4 (HJ (j 1 AGA 1 
c l :J 1:1 U0.:5:)-ll (J/~~>5111 ,:, 1 A t-'RAUD 
c l:. q oo.51J01 (1172041'< Jbd Ut<tAO 
CloO \.Jb.S•:dl v72U52f'< 61 A r>JX I' 3 T 

,.C 1 td llb.S::,21 U44U'.:>i._., AU ti .2 
c 1o2 vo;n51 V7S.,1l-iSH Sld I EM!->S 

l 

1 

I 

I 
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EXTRACT 
STATt.rv,ENT TYPE 

E..XTRACT 

STATEMENT 
IYPt 

U E ~ I k E. D T Y P E '? 
YtS 
NO, FETCH 

STATEMENT LFNGTH 

COMPUTE NEW ADDRESS 
PA~l LAST STATEMENT? 
y t: s 
NO 

MURE DATA? 
YtS 
NO, SEARCH 

FOt< NEX l 
DATA STATEMENT 

i~ONt.. FuUi'JD 
lf\iITIALIZE THE 

DATA POINTERS 
UPDATE 

PUINTEI-< 

LOAD 

** 

OATA 

UPDATE POINT"ER 

l~) HOLDS PRESENT ADDRESS 
COMPUTE. 

AIJDRESS 
OF 

Nf::XT 
STATEMENT 

Rt:CORU TrlE 
St: lJU E i\I Cf: N lJ t-1 BER 

I- t: I C t1 

FIRST ~'VORO 



p t-.\1.71-:: 0 \hi h ~ 1 1 
-:: x t. c u r c: I r 'i :: p R fJ b R A M 

Clo.~ ll<15Q41 OllU:>lk 
C 10 14 vG .. h:j[ 12'.)5.:J2h' 
~cl oC.,** 

J ~>d LDd 1 
J r·j iJ F L V'I S T , I 
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Ur CUkRENT 
STATEMENT 

C l b o * * * :) t f\ ~ C t.; S T A C I\ F (J R b l V l: ;\j F u R - V A R I A t3 L E 
cl") 7 ** ** 
C l 0 6 1j n .fob I tH) 0 11\HJ f V ~RH 
Clo\I vn.Sh/I vl7Vo2~ 
Cl TU Oi:dlvl u121 lbt< 
Cl71 Ut:d1ll 013 1f4Uk 

Uo .. H21 vl7ol:S1< 
\)631.SI 0iJS0Ul.i 
o r:,,; 7 4 I v b ~ 1J .5 u k 

Uo .. :>l~I 0120'.:dk 

c 1 12 
c 1 7 3 
c 1 14 
c l 1 J 

C 11 n 
c 11 7 
Clld 
c 1 f l..j 

c 1;)0 

(, 1i1 
Cl0~ 

Clo; 

\Jn .5 I ti i 0 ·:J ~ o 1 ti I\ F V ::> !-( 1 
Oo.5-/71 l~S5hhr< 
,-, o 4 d 0 I 1 5 4 0 1) <1 

vb.:+o 1 I Oc':>404l< 
iJb4Ucl V'400ol 
V 0 4 I) j i 0 2 '> j 7 b rt 

0o4ii4I V~':L)t>or< FV::>k2 
0b4\J5[ 12:d66K 

c 1 t'/4 * 
c 1 d':)* * * 
CltH'** 
Clo7*** 
Clb6* 

I 

t: X c.l:u l ~ Lt: T *** 
** 

*** 

Li(1P 

J~d 

A i'J I) 

SI A 
J ~) !:S 

1 i·JB 
U>A 
::>I A 
CPA 
JMP 
Cl--'~ 

Jt-:P 
~IJA 

J Hr' 
l~Z 
J ~.1p 

LU r r"1P 
!l/'fSK 1 
t. U t_ L 1\1 
SSYMT 

HST PT 
lt.r'IP3 
3YHTF 
f-V~kH, 

l.l , 1 
~V~R2 

.b 
FVSk'l 
F VS R ri 
FVS~H, 

C 1 d ~ 0 n 4 u b ! 0 l 7 1 c 3 r\: t. L t. ·1 J ~ H ~ U i< M X 
.tC 1 qt) ob 4 i1 7 I (i 2 '=> ".'.'. .~ 5 ~ J ~- P x EC 4 

c 1';i1 * 
Cl'-i2*** 

Cl94*** 
Cl'-15* 

* * *' 

C19:, Uo410i Vl7n04K tGOlu Jbtj !\IX.Sf;JN 
C 1 9 7 U o 4 1 1 I v 2 '.:> 2 ~ 4 t-< ,J fv"; P .x. t. C 4 + 1 

*** 
** 

*** 

c 1 ··3fj* 

Cl'-19*** 
C2GO** 
c.~vl*** 
C2U2* 
C2J5 064121 {J 14:>2".J'.:JK t-.. IF 

064131 lJO?UO ~ c 2(;4 
c 21):::) 

C2U6 
C 2 t; I 
C2vb 
c ,? \I '-1 

(, 2 i 0 
C211* 

v 6 4 i 4 I o 2 s ~ s :5 r< 
(I b 4 l 51 0 Y'.> () 4 '::i X 

v 0 4 1 6 i (i -~ s \} 4 '::l 1-< 

Un4 l 71 (J")'J\J4~K 

Uol..lc'VI U l 7 06c:'.K 
Un4?ll 0?~2Slk 

*** 
C213•* ~~t~ur~ FU~ ** 
G214*** *** 
C2i5* 

J~li-3 FElCH 
dlA,k'Sj 
JF'P Xt::C4 
i S l l t: 1JiP S 
I~ Z ft 10P o 
LU3 rt.MPS 
Jt>B LlJTMP 
Jf'<P XSA 

~216 06~22 01S56b~ ~FGw J~d FVSRH 
{, 2 l 7 0 b 4 2 .S (1 ~ b 4 ~ 4 K J jv: P ~FU r< 1 

I 

I 

FETCH 
FOR-VARIABLE 

SAVE rOR-VA~lABLE 

FINO ADDRESS IN 
SYMBOL TABLE 

SAVE:.. 
STACK hJP 

S f A C K tHJ 1 T L) M '? 
YES, EXIT VIA (P+l) 
MATCHING FOR-VARIABLE? 
YES 
NU, MlJVE TO 

NEXT ~TACK t.NTRY 
LXIT 

VIA (P+2) 

LUAD SEQUENCE NUMBER 
FINU R~~~R~NC~D STATEME~T 

FETCH VALUE OF FORMULA 
r<l:.SUL TANT TRUE? 
1\10 
YES, dRANCH TO 

F 0 L L Q t'ii I 1\i G 
FULLO~I~G STATEMENT 
Ai\O EXECuTt:: 

f JR-VARIAHLt ALRtADY IN STACK? 
NO 



PAGf:. Ovcl Pl 1 

C2lb 
C21~ 

ilc 22.U 
c 2c'l 
C?.c2 
c 2 c: 3 
c.::r.::4 
C22S 
c .~ c' b 

c 22 7 
C 2c C\ 
c 2 c: 9 
cf~.) I.I 

C231 
c 2_'>1'.'.1 
C2.5.5 
c 2 ..)i4 

c 2 j ".:> 

C.256 
(.,?. s 7 
(, 2 .Sb 
C23Y 
cc '1 (I 

C.241 
(242 
C21d 
C244 

,.c 2 ii 5 
Gc4h 
c :?.4 l 
c 2 ~Ii 
C21..19 
C 2.'::.U 
(. ~:, l 

C2~2 

c 2':1~ 
c c:2i:.li 
( 2 ':;;:, 

c 2':i 7 
(, 2 ';,b 
C259 
C2c0 
c 261 
C2t2 
C2td 
C2t>4 
c .26'::> 
(2bb 

C2.b7 
C2cb 
C2cY 
CclO 

"c ,.~ 11 
c 2 l r! 

:.xC.CU ft.I l nl:. t;,t<UGt-<AM 

IJ6424! v72v:,vr~ 
v64r..:'.'::ll v40061 
Un!i261 07205cik 
vn4c'7i 07':>v4lk 
064501 VlS~blk 
lib'4.HI Ob6U4lk 
v 6 4 5 2 I 0 o 2 1.1 tHJ 
0645..51 0024vl 
064.541 UhU04j 

0o45j! 0420.Hlk 
(.104.~6[ i.}72V-10t~ 

064:i71 vl2o.:.t·1k 
vo440[ (J03v04 
0 6 4 4 l I 0 Li 2 !J 2 7 R 
0 6 4 t~ c:: I li tl 2 0 2 1 
Vb44.3i 027 240k 
0641..l~l 17'.lu47K 
l.1644~1 U17/2Y~ 

iJ64461 O~S":)(14:,K 

0 o r..i 4 7 I (d S v 4 7 ~-
064 SO I vb2U47r< 
064511 012:-.:J':JIR 
Ob4:,c:1 u l '.>2'.:1':H\ 
Vb4':l.Si 112t147K 
004::141 0.:S6U4/k 
Oo4'.J:> 17Sv4l~ 

Ub4'J.6 U5S047K 
064S7 li64u:,1 
1Jo4ov 01".>5cltK 

tlb4t- 1 IJ 17062.r< 
064t•c (dJ20vc' 
064f,3r 0C:'S467R 
U64o41 v62co11-< 
U64b~f l/640':15 
Ob4661 00?.001 

~n A TE.MP2 
AUA .6 
~TA TEtv1p4 
01H ll::MP1 
J SK i•iV TDC 
Li.JH ltMPl 
Cl. A 
CLA, kS~:i 

EFUl-<l LDA Mb 
AUA HSTPT 
SlA r1STPT 
STA lEi•lPl 
CMA,li\JA 
AOA LSfPT 
bSA,r<S::> 
J r•P t:.1 
~ld lt:fli'1Pl,I 
,JSd FOt(MX 
l!)Z IEMPS 
i~l TEMP1. 
LLiA ft.MP! 
S1A t:NEX2 
JSd FEICH 
SIA ll:.MP1,I 
ISl IEfV;Pl 
~TB lE.hPl,l 
I !iZ H.f"d·' 1 
LUB M2 
::na FLJATA 
J~ij LOTMP 
':iZA 
JHP t.FUR2 
LfJ A HOf\lc, 
Lli6 .2 
:-<SS 

V64n 71 (! 1 ~25'.Jk EF UR2 
UbL+7UI 0V2020 

Jti3 Ft fCH 
~SA 

u 0 4 j 1 ! G .:') ':> .:s 2 L~ K 

Vb4721 1 l204H(. 
Ob4 7 .:51 \d:,04 71-< 
vntH41 1 7SOW!R 
()1)4/:,i l•5~047r' 
0b47bl 0620j2r( 

Ibl 1-DJ\lA 
SlA ft:.MPl,l 
ISZ ltFiPl 
S"TB lE111Pl,I 
I0l Tf:.MPl 
LUA r\JX I ~T 

0 b 4 7 7 ! 1 7 ~ v 4 7 :-< ~.n A I t. i"H-' 1 , I 
(Jo'.:>1101 16211.:>K t.fUt-<3 LOA ANl:XT, l 
Uo'.JOli (1n'::>IJ3lh: LD8 Pt<ADO 
(Jb'Jl;ci (J 1 ~.502t"l 
OoSvjl <;OOt>OO 
vo':>Oi..41 (; 1 S ~'::ir.:'R 
Ob'.J(;'.JI Ol2libK 

\Jb:>Ub! t;;:,31~'-tllK 

()b'.::>Gll uo~OOl 

Ob'::>l 0 Vc~:JOIJI"< 

Uh'.::i l 1 l 6SO 30~ 
Ub'Jlc 1U4~UU 

J~d ~l:JRti 

J ~i:j F LVJS T 
A r'~ 0 l'<'i S t~ 1 
CPA t:Ut.LM 
HbS 
Jf.1;P tFUR3 
LDB HSTPT,I 
ULD 1 rl 
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YtS, SAVE SOURCE ADDRESS 
SAVE 

.DESTINATION ADDRESS 
SAVt rOR-VARIA8LE ADDRtSS 

COMPKtSS STACK 
RESTUR~ FU~·VARIABLE ADDRESS 
CUMPUTE 
COMPlJTE 

i\IE.w TUP OF 
FOR-STACK 

PU!hlTER 

STACK 

UVERF LUV'J'? 
YES 
NU, RECURO FOR-VARIAt3LE ADDRESS 

INITIALIZE FOR VARIABLE 

SAVE 
L Itvrl T 

AOOtd::SS 
FETCH 

ANO 
SHHH:. 

L Hjil T 

S~T FOR STEP SIZE 
SI Gl\J ChECK 
LOOK FOR 
FOLLOWING ' STEP' 

FOUND 
NOT FOUND, 

DEFAULl 
IS 1.0 

STEP ~IZE NEGA1IVE1 
YE~ 

SAVE 
STEP 

SIZL 
SET PUHJlER 

T 0 ti T A l t M E l\J T 
FOLLOWING THE FOR 

FIND 
"NEXT" 

~Tt\TEMENT 

FIND FOLLOWING STATEMENT 
SAfviE 

F 0 k - V .l\ R I ABLE'! 
YES 
NU 
LOAD 

VALUE OF FUk VARIABLt 



P k r~ t. 0 U K h ltt 1 1 
~:. X t L: UT t:I l J-i I:. ~I·{ U b RA !vi 

Ob':> l 5i 100001 
C215 G 6'.::>1 41 L1 <. ~:>':> 4 2 R 

'c 214 * 
I 

C215*** 
C21b** cXtCLilE 11.Jt_ X T 
C277*** 
C2111* 
C219 u b::> l Si 
c?. c 0 Oo~lbl 
(, 2b1 06:, 1 7! 
C2c2 06:::il'.".)U! 
c 2c ~s (Jb~r.:'ll 

C264 Uo~c::21 
C2oS Uo':1231 
c 2.jb U6::ic<~! 
c ;~ b 7 Oo'::>c~I 

C2db ()6::i2ol 
C2dY Uo':>27 I 

c 29 li 06~-501 

C2Yl 0o::>31 I 
c 2 '-1 c~ {Jf,1-:>~c::'.[ 

c 2 9 .3 vbS351 
C294 0 b~ .541 
C2Y'.J lJb~5';)1 

lJoj~ul 

C~Y6 (1 b'::> j 71 
C297 06'.1401 

,c 296 (J6lj4ll 

Cr:"-l4 o&::,421 
U65tdi 

C_~liO U6~4<tl 

C .S l..i l V6':>4~1 

c 3 () c vt:S46i 
C~5Lt:5 06::>471 
C _.; G 4 U6'::l'JUI 
C .. ~C':"J ()hj'jll 

c :.io6 Oo')r.:,21 
c 5 \) 7 Uo5r)..51 
cs I) b v6'::J1:.l41 
c -~ t; <1 u O'.:l':'J'::l I 

cs l () Ob'.::i'::i61 
c 3 j 1 Vo'.::>')7i 
C.312* 
C313*** 

C.HS*** 
c ..s 1 b * 
c :-s j 7 o 6 ~ t· o I 
c_., l b \Jt>':'.>611 
c .H9 V6':lhc'.I 
c:~d1 Ob~t.~1 

(, -~i 1 Vb':>bl! 
c j i' 2 0650:, 

'c:32 ~ 1)0~66 

C5c.4 Uc'.:lhtl 

lt l ~:S6bh: 
Vcb2~~5k' 

(i/20~01'\ 

07~:)':)1')1'( 

L~U2U04 

v72~":Jlk 

v40tbS 
072047~: 

vb40:i1 
(;7:,3241-< 
l1')~047k 

(1 _s b (; 4 7 R 
16bV41~ 

05l::>U4lk 

(102020 
v .:Hd24R 
l.JlSVU~X 

1 (1~jjhK 
172':>":lbR 
036-:>Sbr( 
1 7 ';)'j~oh'. 
0 1 ':>00.5X 
lOS:»:.it\ 
03Sj24k' 
UiJltiuO 
u u 2v2o 
02S'~S2k 

lb204lk 
vcSc 54R 
0b2U.5UR 

U4U061 
012o50R 
(;2r:,r.:55k 
v (J 0 0 I)() 
(Jl)i)(JUI) 

vooooo 
Cl7604k 
(H:) "'>\;.fr f< 

C7 2D-'c'k 
(J l 1c.:)4k 

0 4 0 (Jt4 l 
0'J2d12R 
vl'.)274t~ 

*** 

** 
*** 

ENEXl 

.U'1t.2 

E.NEX3 

t.NEXl 
E. f',l t x 2 

*** 

*** 
t.GU!.it> 

J t11P .ENE2 

JSB FV~fo:H 

JhP XEC4 
8TA HSTPT 
:-.:>re l::Nl:Xl 
H~A 

STA tNlX2 
AOA .2 
SlA l E tJ1 P 1 
LDH rv12 
ST8 FDATA 
LUA T fJ·'iP 1 , 
I~, l IEMPl 
LUt3 TEMP1, 
lSl T EfviP 1 
~SA 

i ~) z FDATA 
FAD tNI:. X 1 , 

!:>TA t.NtXl I 

I~l tNfXl 
STB tl\11:. x 1 , 
f ~)b l::.NtX2, 

lSZ FDA TA 
ELA 
~~A 

Jj.;p tNtX3 
LtJA Tl:HPl , 
J ~-,p Xt:C4+1 
LUA hSTPT 
AUA .6 
STA H~l t->T 
Jr•.P XEC4 
o~S 1 
bSS 1 

l\lUP 
JSd N X ~HJN 
L fl ti 1\>JX T::; T 
::; I A !\IX TS T 
J~[j ~LV'vSl 

ADA ;v'j l u 
CPA LS TAK 
.. 1~8 t.kkUR 

I 

I 

l 

I 

I 
1 

I 
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CHECK ACCEPTABILITY 

F I NL> C (J R R £ S P 0 ~.JD I N G S T A C K. E N T R Y 
NUNE Pf<ESENT 
RESET TOP UF STACK 
SAVt FUR-VARIABLE ADDRtSS 
SAVE LIMIT 

AODRESS 
8AVE SlEP SIZE 

ADORtSS 
St..T STEP SIZE 

SIG!\; CHECK 
LOAD 

Slt.P 
SIZE 

CHECK 
SI 1;1\l 

INCRt~~NT FOR VARIABLE 

AND 
SAVE 

VALUE 
COMPUTE FOk VARIABLE LIMIT 

POSllIVE STEP SIZE? 
YES, CUMPLEME~T ~IGN 

NU, NON-NEGATIVE RESULT? 
l\JO 

YEti, GO TO FIRST 
STATEM~NT O~ LUOP 

FAILS, 
ERA St 

SlACk 
E:.i\iTkY 

LLAO (A) ~ITH NEXT SEQ NUMBER 
LOAD (8) ~HTH 

RETURN SEQUENCE NUMBER 
~TACK ~ETURN ON LO~-CORE STACK 
GOSUBS Nt::Srt::o 

1 0 DE Efrt 
y t. s 



p 1-\ b t 0 u 0 q ltt l l 
r._ X t. I.. I.Fl t.i ·1 h E P !-( U G R A M 

C.Sc:'::l OoSIU! <.:2~25-1k t.2 
C5c:h* 

'c 3c 7 * * * 

C3c'.Y*** 
C530* 

*** 

*** 
(j_:il 06~711 (; h 5 () 2 7 t( Et<Ti~f\l 

C -~.Sc Ob':l / 21 <..1:::i~\11 ck 
(,j5_5 Ub'.)731 l·lt>d74t< 
C.~-~4 Oo':ll41 lb2027i' E.3 
(5.):, 06~7~1 (, 4 4 (l:::, 2 
C B6 (1h'.:i 761 v76Uc.'./k 
C -~ S I u 6 ':J l / I 02~2 .S4k' 
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Jt•:P XE C 4 Nu 

LUb LSTPT RElURN STACK 
CPl3 unAK EMP rY? 
J ()ti ERr<UR YES 
LOA LSTPT,l NO, LUAL) RE T LJRI~ ADDRESS 
A LJt3 Fil t<f:SET 
STB LSfPT ti TACK POINTER 
Jtv;P XtC4+1 



FAG~ UIJYU I till 
~Xl:.CUl ij I t1E P~<UGkAM 

( -~ .s 9 * 
C5~0*** *** 

-'c ~s 4 1 * * r:. x El cup:.~ iJ A IT * * 
C -~ 4 c:'. * * * I * * * 
c _")t.f 5 * 
c 'i4 4 
(,5 4 ':l 

c .. < 46 
c ~i.J,-7 
c _4i 4 fl 

(, -~49 
c 5 ') v 
cs :1 l 
c .5'.:;2 
c _s::;; ..s 
c 5 '.::;Li 
( 3 5 ':) 
C Y:.h 
c !:i~7 
C _3S8 

066uJ U3~04~k tWAJl ISZ TEMPS 
0 n b 0 11 iJ l 6 t'.'.' '.) ':; R J S b F t T C H 

li b 6 0 c'I 0 iJ 2 \_) 2 0 
U660-5! U~6235R 
0 ht') 0 41 \) 1 7 1 b (l t< 

Uhb(j'.JI OU?41J4 

(J h 6 0 61 IJ () 2 0 II -~ 
() h b 0 11 0 u 7 u 2 l 
ob b 1 01 U 6 6 2 6 _SR 
Obblli oo~uOl tll'JAll 
() 6 6 1 21 (/ <- ?:> 2 3 'St( 
();Sb 15i 11h?.c'.:>'4k 

0 b 6 l 4 I V 0 ? (l (J b 

t16bl'.:il l126bl4R 
0.;,61 nl v2bn 11 t-< 

SSA 
J 1v,p X EC 4 
JS8 IFIX 
CLA, lt\;A 
S7A,kSS 
C I"• 8 , ~ S n , R S S 
L DB •"ll\JfG 
l t\i B , s l b I f~ s s 
Jf"iP XEC4 
LD A :.r131 0 
If.: A, SZA 
J f-'1P *- l 
.. Jr--,p E i111 A] 1 

c 31:>9* 
C.SbV*** *** 
c 5tJ2*** 
c fo 5* 
c _fo4 
C.3b5 

,iC..Sb6 
c ~b 7 
C _foB 
C-5t9 
c -~ 7 0 
c q l 
(, 512 
CH _3 
C-514 
c .s 1 s 
c·nh 
c .'l 17 
(,51 b 
(~{g 

0661 /I 03".:>U4jR E:CALL lSZ lEMPS 
U b b 2 0 I (1 ~ 6 0 Li ':-d< l S Z TE r-1 P S 
(ibbc'li 017u6c!k JS!i LUIMP 
Obbct.::'

1

: Ob4ooo LOB .A. 

06623i 01711~Jk JSd FNUSH 
unoc41 Oo&ooa H~B 
U 6 b c~ ':)I 1 6 4 o 0 1 UJ B 1 , I 
Obbc.'.b I 0 I ':>db OR EC AL4 S l H TEMPS+ 11 
\}bt>27 I vo2d5UK LUA HST PT 
(J b b 5 0 I 0 7 -~ ,_) '.:") I ,,: ~ T A T f: Mp s + 1 0 
d 6 b '.S 1 I v ~ <) d 4 ':l k I:: C A L 1 l S l T E l\li P S 
06h~2101706?k JSB LOTMP 
0665310~2~U2R CPA b2000 :: 
Unb~4iU2~~~7~ JMP tCAL2 
Obo~~IU1772~k JSd FORMX 
0h6~bi0266~1R JMP ECALl 
()bo51 '1 \)i}j400 ECAL2 ccti, 

4:49 PM SUN., 11 MAR., 1979 

POINT (TEMPS) TU FORMULA 
FETCH t.VALllATED FORMULA 

NEGATIVE 't 
YES 
CONVERT TO INTEGER 
LARGE INTEGER 
StiALL 

I1\JTEGt.R'! 
NO 
WAI rt 
NO 
YES, SET l~NtR LOOP 
MORE? 
y E. s 
NO 

FETCH 
SUBROUlINE 

NU!'YlBER 

FIND 
ENTRY 

POINT ANO 

SAVE HIGH CORE 
STACK PUHvTt.R 

ANY 
PAKAi'4E Tf.RS 

YES, EVALUATE 
A PARAMETER 

LUAO ADOkES8 OF C .. ~cU 
CS6l 
c .502 
c -~d 3 
(jd4 

Ubo4Uid420':l/R 
116641 i 11 SObOK' 

ADA 
JS8 
LOA 
STA 
LDb 
~T6 

,J MP 

TE~PS+lO PARAMETER ADDRESSES 

c fo':l 
c -~db 
C5d7 

U6642 I 0 ... 1?t1:i71'\ 

Ob64:SI072U30h. 

Oo64::> iOl!Sil~hh' 
IJ6646 IU26255ii'. 

T~MPS+Jl,I ANO BRANCH TU SUBROUTINE 
TE~PS+lO RfSTORE 
HS1PT 
FC(JRE 
TSTPT 
XEC4 

POINTERS 



iJAbE Uli'-11 rill 

i:.xtCuTt! lH':: f-IKOGRA~'i 

C .fo9 * 
C390*** 

-'c .s "1 l * * 
C3Y?*** 
C.3Y.3* 

! 

I 

tXECuri:. rtl:AD *** 
** 

*** 
C Y~4 
c.) 9 '=' 
c 5'"1b 
(; .~ i:.: I 
C5Sb 
c 5'19 
C 4vO 
c 4 \) 1 
c 4 Ii c 

Obb47 U~b03lk ~R~AU CP8 PRADO 
Uob~O 02~2j~k JMP XEC4 
06051 v1712Sk JSH FU~MX 
066£)2 l 6?-0.3ot-< LUA HSTPT, I 
066~3 07~4blk ~lA UUTL~ 

Uo6~4 U02U20 S~A 

066~~ U2~6b~k J~P tkU2 
Vb6~61 \Jlb.5241"< jSci FDATA 
Ub657 i 1 (JQLfOU UbT OUTLN, I 

c 4ld 
(. 404 
C LI 0 ::l 
C4U6 
C 4u7 
{, q u t<, 
(, t.+u 9 
cq10 
(411** 

iJo66UI 1Ul4blR 
06o611 o_.,~v3ok t.RL>J 
Otibo21 Ob~U4':>r< 
0661)..51 (J(Jf:,004 
06r)h41 02':>6471'< 
Oobb5i Ul b.~2'+~< l:l-<U2 
i1o666i {) 1 7 .54cl-< 
Uo66/I (J\il461k 
ObblOI 02':>b6lk 

lSZ HSTPT 
L[J t3 f t:. M P S 
I f>.1 jj 

J r-~ P t: R t~ A 0 
JSts FOATA 
J~t; UO~T 

DtF UUlLN 
JMP tklJl 

l412*** l~~llALILE FU~ PRINT ** 
C4L'S** 
C4i4 0"'>b 111 ooooou PRNlN 

,c 4 ls Uo6l2! 00341)0 
(qlb 066 I .:SI (JL.+ 201 bl-\ 

(. 4 1 7 Obbl41 012017k 
(, 1H8 Obbl~I Ub.2V54k 
CLJ.19 Obb761 (J 0 31) u 4 

c 4 2 (J Uob771 Ul.~020t< 
C;-4-c.l 06/UOI v O 2u 1 l 
C422 Vf>-(tJll 12 bb 7 1 !-( 
Ct~c:~~ 0b/U21 0400:>2 
c 1~24 06/uji tJl 202lH< 
c 1-42~ lj b 7 v 41 01)24UV 

C426 0670SI 01'74 771<. 
C.427 (Jb/06! l2Sb/lt< 
C·428* 

(qiY*** *** 
C~50** ~XtCUlE PRJNT ** 
(451*** *** 
C ~Uc* 
(4-53 OblV71 (JIJ2"40U t.PRLN 
(,4.54 OhllOI 072~72~ 

Cll.S'.=> Oo7111 016671k 
C4:5b 06712! (102400 

C 4.57 Ob f 131 (Jc:, I 2oR 
C4.'.SB U67141 Ou240(1 EPt<lV 
(4j4 tJb11~1 (J~~4U2k 

C!.f40 061161 01744\JK 
ilc 4 ~ l 0 b 7 1 7 I (Hd 4 o 0 t PK 11 
C41~2 067201 vl2402t< 

f\J(} p 
CCA 
ADA .bUFA 
STA bAOOR 
LUA TYPE 
CIV;A, li\lt\ 

STA cc 1\i 1 
SLA, r<S~ 
JhP Pk IJ l N, I 
AL> A ."11 
~TA CC1-.J r 
CLA 
J se UU ICI-< 
JHP ~kf\JIN, 1 

CLA 
STA PAkM 
J t}ij PrHHN 
CLA 
J ~.11P t.Pt<ll+l 
CLA 
CPA. t"OL 
J Sci !::.Ut_u:; 

CCA 
~IA t:UL 
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tNU-OF-SlATEMENT? 
YES 

NO, EVALUATE. THE NEXT RECORD 
fH::CORO 

ADDRESS 

GET UATA ITEM 
STuRt. DATA ITE:.M 

!l'JITIALIZE 
BLJFFEI~ 

PUINTl:.R 
HHTIALIZc 

'CHARACf~RS OUTPUTTED' 
CUUNTr7:R 

START O~ UOD CHARACTER POSITION? 
NO 
YES, BIAS 

CUUNTt.R 
OUTPUT A 

NULL CHARACTER 

lUR!\I ON 
'ENO-OF-LINE' FLAG 

tXt:CUTE COMMA 
IF NOT FOLLOWING 

A TA8 
TUk'N UFF 

'ENO-OF-LINE' FLAG 



f-'i\Gt ()(JYc' It.I] l 

c 4 4.) 
C444 

"'c 4 4 ::-, 
c '4 4h 

c lj q 7 

~XiCUJb tn~ P~GG~AM 

U 6 1 2 li u 1 7 0 6 2 R 
0 o 7 2 2: u l 2 c 2 'J R 
\) b 7 2 31 {) v 2 0 0 r:' 

JSB LDTMP 
A1vO UPDMt\ 
SIA 
Ji"'P t.Pt-<I3 

~ : 4 9 p i\1 s lJ !\l • I 1 1 M A R • , 1 9 7 9 

EXTRACT 
OPl:RAND 

1-..;ULL? 
NO, FORMULA 
YES 
fv10t-<E 

ST ATEfviENT? 
NU 

OR TAB 

C q ·~ H 
c /~49 
c 4 'J 0 
C4~1 

c 4':J2 
c 4 '".) .5 
c 4'.J4 
C4j5 
Cl~'::lh 

c 4 'j 7 
c !~ ':i b 
c !4 'j 9 
C4ti0 
C461 
c 462 
c ;~t:. 3 
C i~n4 
C ·4o J 

c '~t.h 
c 4 t) 7 
c f.f ?6 
C !40Y 

v b 7 2 41 o ,.; S 7 4 4 t( 

O 6 1 2 ~I \J :S '.'.> 0 4 4' R 

on I 201 OnS04SR 
U61c!./! (nSU.HR 
Ubl.SOI v?70l0ii. 
u67111 v17vb2x 
Vb7~~r.:'.I Cl2r.'.20R 
llti/5_5i 0".'l2177R 
Ubl 34! <1.:.:~b I 14R 
Vn1 j'.)i U'S?2UOr< 
Of:>lj6: Ci.~~/1/,-( 

EPRI2 l0l TEMPS 
L D t3 T E iv~ P S 
C~JB PRADD 
Jr-'·P EPrU 7 
JSB LDTMP 
AfJO OPMSK 
CPA HluOu 
J r,: P E P r< I v 
CPA bl400 
.H'!P t.P1H 1 

YES, EXTRACT 

,-C 4 Io 
c 1411 
C '+I 2 
(. 4 7 -~ 
C474 
c 4 f :.i 
C416 
c 4 77 
CHb 
C419 
c -~ t; (J 

(,1~01 

C462 
Cllo.3 
C4o4 
(, 4 cl s 
c ·~oh 
C4cl 
c 4 c ii 
(,l.lclY 
C49U 
c :~..., 1 
C492 
c Ll9 5 
c !j 9 4 
c ·:.+ ~, 5 
C49b 
c 4" 7 

Ub7·~7· U':l~l /4>< CPA :1400 
067401 U2<:>753r< JMP t.Pt-<14 
Ub741 1 Ou3400 CCA 
V n 7 4 2 i (i 4 2 0 4 '::) 1-( .4 iJ A f f_ M P S 
u67431 0/2(114'Jk'. STA lt:.YiPS 
06744'1 OO.~t4(JU EPRI3 CCA 
0674~1 li7.~402i'1 STA C.OL 
Ubfi461 016cS':1k J~:di fETCH 
Oo 741 1

, v ~6lf(>?k l ':YZ t.OL 
O o 7 '.:'.:l u I 0 2 '.> 7 2 '.:i k J N! P f_ P h' I 2 
Vb7':lll 017.'..tc-6!-< 
Ob7S2!. o.-:>.<::>7c'"lk 
ci6'/':di 0u~4UO 
vnl'J~! v/?.4tJcR 
Ob/~~l vl ,5?j4k 

uo7'.:.16i u/'.~4f)1k 

JSB t.NUUl 
J !vi P E Pr< I 2 

E.1--'l·Ll 4 C..LA 
~f A ~UL 

Ob7'J7 I (Jl7U'.)lt< tr'~l':l 

Ub7o0 ! iJl 0074 

STA SU'4ST 
::>TA UUTLN 
J58 LDHl 
J.\ I\ D 1··1 S K 0 

0o7bli00200~ 82A,RSS 
Ob76c: 1

, IJ?.~77~~k Jlv:P EPkI6 
Ob7hjl0"174olH lSZ OU1LN 
Ub764 I 006004 If\:!:~ 

0h1bSiUl7U~lk JSB LObI 
0b76b 1 012220~ AND OP~SK 

: : 

.. . . 

Un7h7lui.J21/4h: CPA h400 .. . . 
Vb71Ui0~~773R J~P fPRib 
0 0 7 I 1 i I) 5 7 4 b 1 K I s 2 (J u T L i'V 
uo772!U2~7~Jk J~P EPRIS 
0h773!0,-,74b1k'. l::Pkl6 LCB UUlLN 
0 t> 7 l 4 i u I~ ., I) 2 iJ "'' A[) L1 c L I\: T 
ub77Slvb2272R LDA PAkM 
oo77bl0020c:'.l ~SA,RSS 

(ih17 ( 1 Or:'.7dU5k 

lJ { () (J {) I (j 14 b 2 .~ /f( 
01uu11uo:,oc.1 
u I u o 2 1 o 1 6 2 7 4 R • vJf< E R 
070()5 ilJ·-i':>ij':)Ok V'JREr<t-< 
u7004 1or;c.,Ocl 
07005 ilJl 74611"< 
v70vb ioL7172t-< 
01007 10~~/2.lk 

JMP *+4 
ADfi t.121 
SSt),kSS 
J~b f:.RROR 

ADb M73 
S~B,RSS 

J 513 OUTLN 
JSB GUTST 
.jfvtP EPR I 1 +2 

NEXT OPt:RATOR 

YES 

YES 

Y c.s 
NO, MUST HE +,-, UR ( 
BACKUP TO PRIOR 

NULL O~t:RANO 

SET 
TAB FLAG 

EVALUATE 
TAB ... r 
YES 
r\ltJ, PR l Nl' NUMbER 

·1 UkN UN 
'END-UF-L!iJE.' FLAG 

LERO 
CHARAClER COUNT 

NON-NULL 
L 0 W C HA R AC TE:: R "? 

i\lU 

'rES, COUNT I1 

YES 
lvO, COUl\J'f HIGH CHARACTER 

WILL 
LIM:. 

72 CHARACTERS? 
YES, GET FRESH LINE 

OUTPUT STRING 



PA h ':. lHI q 5 J!i 1 J 

i:_· (t C LI f t: 1 ·1 h ~. t--' H U G k A i"l 

C4S~ 

C4YY 
0 I 0 1 1..1 i 0 .S f1 4 u c H 
\J/0111027ll54r< 
07012! OnS{)_~4k 
UIU15 007004 
vlu14 07':>27cix 
l1 l 0 1 ~1 (; 6 2 1 11 h'. 

tilolbl Ol7477t< 

E.PR17 l~Z tOL 

"cljvo 
C 'JI~ 1 
C S\•2 
c '.:>0 ~ 
c ':10 4. 

C':>C'::> 01011! tJhS27h< 
CSUb tii020! 062020k' 
C'Ju/ v7v21i 00"3004 
c s I} t (J l 0 2 c i u 7 .2 0 .5 4 k 
C~U9 U7U2.:51 040\.JOl 
C'.::>iO 01\Jc!.4! 004UlU 
C'li 1 U702~1 0400~2 

C':ll2: 
CSU 
CS14 
cs i :i 
CSi6 
c 5 i 7 

o r o <- 6 I o u.5 (> o ~ 
vive.JI Oo~tJlbk 
U70.50I Ou?.UGCJ 
v705li (J171blh 
(j 1 (J j 2 ! (J "") 6 0 3 (.~ ft 
U7U.5.Si vcSC'.3.St< 

C'Hb 07td41 G174olk tPt<ltl 
C51~ 070.:>51 (1?~23.Sr< 

C ':Ji:::o * * 
CSc'.l***" I Ab 
C~i::.2** 
c '.Jc'.j 010:S61 
Cjc'.4 u/()371 

,.c '-:le. r::1 07U4UI 
C Sc1.h 07ULH! 
c "Jc 7 070421 
C5c:d 07U4::Si 
C52Y tU044l 
C530 Ul04~1 

CSSl u7046I 
cs :52 11 1 0 4 7 I 
c ':) ~ .~. u 10 '.'.JV I 

C554 v l v ~ 11 
c 5 :'55 (l 7 (J ~ 2 ! 

C"l.36 u IOS.:S1 
c ':-d7 0 f O'J4! 
c:,;,,>) 0/()'.):,1 

C5.3Y olO~b 

c 54 (J 0/0'J7 
CS41 () l 0 h 0 
C S'-42 U I (JI'.) 1 
C'1~3* 

C'.::>44 u ( 01')2 
C '-:i4S* 

C:it.ic'.dt** 
c ':,)49* 

c 5 ':°) () 0 l 0 b 5i 

'c SS 1 OfOblli 
C5S2 0 l Un ':)i 

P:LcP~ lf'4Ttl-< 

117ll6c'.'k t.1 AH 
U27Ub0h 
0Ub40V 
076402t< 
Q4221HK 

v\12021 
0r..:71J60h' 
(iiJ.5<.nJ4 

042~4/t< 

04?D20k 
uo?.021 
02~10lk 

0l3'+61R 
Vo2141h 
u17qnk 
(d74blt'\ 

ur:70SSk 
(1('.'.Slvlt-c 
(J 1l461 t'I'. l::lAtjl 
Oc~~ltllk 

Oll4cUt\ ltNlA 

*** 
\J!J2U0f) t:INPl 
ll176o7t< 
V1')4U2r< t:. li\IP2 

J ~:P EP k 18 
LL-b lYPE 
C r,1 li , I t-J B 
dlH t-'Ak'M 
LUA tSl 17 
J tirl L)U IC R 
L. I.; Ii PAkM 
l[J A CC1\il 
01A, li.JA 
S "I A I Y t-'E 
ALA 1 
;,Lii 
AL'A Hl 
C ~A, l N 1\ 

L(ib .bUFA· 

~ZA 

j ~".lli t X t: C v-.; 

1 !:-! l TYPl: 
J r·'.P Xt.C4 
J ~ts uu fUJ 
jfl.,p XtX 4 

*"" 
JbH l t 1\J TA, 
J)\;p t:.lA!:Sl 
C Le 
~lo l:UL 
AUA rv1? C 
,:,SA,;(SS 
Ji":P El A~l 
Ct-:A, lNA 
A fJ A ;v' 7 C: 

A l1 A LC f'-' l 
Sb A, kS::, 
J lv!P f 01-< l 2 
\)TA UUTLN 
LUA .. :12 
J ~d:S uUTCR 
lSZ LilHLl\i 
J jv;p *-:> 
JtviP HJiH2 
JSB UUT LN 
Jfv•P HJt~ 12 

IJ t F .1un 

li\A,SZA 
J ~jj UrWST 
JS8 CUNST 

I 
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'l:.ND-UF-LINE' ? 
YES 
f.Jt), LUAD COUi\11 OF 

CHAHACTERS OUTPUTTED 

LUAD LINI:-. LENGTH 
SAVf NfW COUNT Of 

CHM~AcH:ks OUTPUllE.D 
C 0 MP U T t: C t1 A 1< A C T E R S N 0 T Y E T 0 U T 
CURRECT FUR START ON 

000 PRlNf POSITION 

uUTPUT 
NON-l:.MPTY 

KUFf-:t.k 

P Id N T L I i\J t. 

&MALL I Nl t. GER'! 
NU 
YE~, Sf.. T 

'TAB' FLAG TRUE 
t:.XCELO 

., 2 : 
y t. ~ 
hi I), CuMPUTE 

tSLAi\iKS'? 
l"<EtHJli.<EO 

ANY'? 
!\iO 

YES, 
OUTPUl 

RE.QUI~EU 

1\IUMtiER 
OF t.:.SLAl\JKS 

UUlPUT THE 
LINE 

tM>-OF-Il\t->UT!' 
YtS, CALL FOR MORE 

CONVERT AND STORE NUMB~R 
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1:: .X t. C U 1 t I T N ~ !--' •< (H;i k A M 

C~53 Ul06bi 02706.Sk' J~_,,p E li\IP 1. I'S U ·1 1\tUMKER 
c 5';;4 07tJb7i (106U45k LliB TtHPS t:NO-uF-'c 'J . - !JIOIOI 0U~0dl4 1 ~-1B ':::;'.:) 

C S::i6 ,JlOll (_,i')b(dlk Cf-'B 1-'RAUL) S T A T t ME N T '? 
c !.)':, 7 !J7U72 0271061"<. Jr-'iP E. I l\J P 3 YES 
c 1.:l':ld l.1107~ vsooo:, CPA • 1 () NO, lNSURt MORE INPUT 
C ':J'.:JY u/v74 v17ob7K t. UJi-- l J ~ti UR t~ ST CALL FUk INPUT 
c·:Jo\I li I O 1 '.J l! 1 lfc~~K J~B F-Ui<t·ftX CUMPUlt: fHE VAR!AtiLE. ADDRESS 
(, '") b 1 0 7 0., 6 lb~U.50K Ll.1 A HSlPT,I 
CSo2 Olu77 00202l1 SSA 
(, 'jt)j OflOO 0271U5K JMP *+.3 
(., ':;b4 07101 00340(J CCA STORE 
C565 \Jl lo c I 1420~\JH ADA HSlPT, I AODRESS-1 
C Sor) ,) l 1 u :3 I v~~iJ.5\JK l~L t·1S f Pl l!\i 
c '") tJ 7 071041 07202£->k s r I\ bBPTR PU INTER 
c ':lbf1 UllO::ii v27vo:ir< Jt-,P t I 1·J P 2 
c '.J t"l (; U7iobl () iJ 24V(J t. l 1\JP j CLA kESET 
Cr~ l (I 0/1071 0720..54k :S T A 1 y t-'E UUlPUT tjLJfFER 
c '::l 11 O/ilOI Oc~2.BR Jl"iP Xf:.C4 
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>:. :..t.LU f t.:i f ri':: 1-'r'.UGk' Afll'f 

C 1il.~** 

C .J i q * * * t-:. x 11 I i: u I"< ·v~ U l A tl 1\J t.. fJl F T Y S T A C K * * 
"c:>/5** 
(,':)lo Ulllli 1051~..'Sk Ut:F FOkMX,l 
(, S 7 I* 

C '-J I b * * * 
C;.:)dO*** 

cs~,1* 

'le** 

*** 
C1:1M2 0 l 1 l 2 ! (J 6 6 u .3 1:J R t. I< 5 T R L U tS I) S T R T 
c ':> ,) -~ 
ct) 6 t..j. 

c 'j d '~ 

c ':Jt,6 
csc~l** 

ulll-'5i v'.:i40'.:>2 
0 7 i 1 4 I 0 c'. ') c 3 .) t-< 

\J l 1 1 j i 0 l ~? 7 1 k 
lllilbi Oc:,ib2:Bk 

JMP Xt:L4 
J~B ~FTDP 
J fv,fJ x tC 4 

(, ~ c 8 * * * F u k i11
' U ~ l~ u P t R A T U K J UMP 1 A B L E 

CSc>1** 
C'"iYLi o/11 /I 007164k AROJ'l:S ut.F t.SCMA 
C'591 'J7120I Gd72~1r< tJtF t.SrK 
C ·:i 9 c' 0 7 l 2 1 I 0 o 7 3 4 4 t<: U f: F t.f tU) 

C '1 S :-s U l 1?. 21 0 t> 7 Y:> u k lJ E F E F- SH 
CSY4 0/12jl Ovl5::>4t< Ol::F t.fMP 
C':J\.j') v71241 UUl.foUk uEF EfUV 
C ':l Y o 0 l 1 2 ':J I 0 1J l j 6 4 k U t. r t. P vv R 
C'-::J97 0/1261 vu1")Jht< Ot_F EGTRT 
C 'i 9 o 0 l l ? l ! 0 0 7 S 2 4 h D t F t: L 0 ·1 
C S ·~ q U 1 1 j u I 0 1)7 :, ::J 4 K l) t f- t. N E lJ l 

,c S v 0 0 7 1 .S 1 I 0 o 7 ':> .3 2 k OE F EE tJ L 
C o U l U 7 1 ..'.) 2 I CH.17 S 6 He; u t, F t U M I N 
C6(l~ v/13.5i OU7'.J/2t< Jt:F tLHRC 
C ·.:, \.i .·s o I 1 5 4 I v o 5 7 2 o k u f: F f- 0 t< r,1 1 
C ~., U 4 U I 1 5 :, I (I tJ ~> II o t--: U tF F 0 i~ 1 1 
CoG5 071361 OU71'.:dk ULf tOt< 
C60b v713/i Ot17lb0k UE:F tANO 
C6G7 0714UI 0o76UUk tJt.F ~NUT 

C6vti 071411 Uu1S40k 0EF EGURE 
Gov::; U71li2I OiJ7j46k UtF t.LURE 
C6HJ** 
C 6 l l * * * f. i\ t C U f t A d I i~ A k Y u t ... t: k A T UR * * 
Cb.ii~** 
C b.l.S 0 I 11~ .31 {)!jOOOU t-' 1 f-JU~ NUP 

Col4 {J/144! lll7~bbr< J ~ t$ UPLHK 
C6l'=> 0/14~)[ ul71::>ch' STd lj 11-. u 2 
CbJb U714bl 05605UH l~Z HSlPl 
c fl l 7 (J/1411 lil725c::'.~ J St3 0nuP 
Cbld Olll)O! 127l~Uh J r11P bl t\JUP, I 
Coi9 0/1':,1! 000000 t.sli'-~Ul ti~S 1 
C6c:O u11i,21 (1()0 u 0 0 b li'4U2 b0S 1 
Chi.--'1**. 
Cb22*** LAECuTt. U1< ** 
C625** 
c hc.4 v 11 '.:lSI lJlllLJ.St< t.OR J s t3 !iINOP 
C62S Oll':>lf! 0u2vU2 URS ':>l A 

'c 620 o l 1 "JSi v~'l':lb'~K JMP f RLJE 
c ~r:. 7 Ull":Jo! l) l 7 '.:l 1 7 I< Uk' S 1 J SH LUUl-'2 

** 

GEl FIRST DATA STATEMENT ADDRESS 
lMPOSSl~LE AOD~ESS? 

Yt.S, OONt. 
N tl , S E T D A T A P 0 I N T E R 
OlJNE 

~UBSCRIPT SEPARATOR 
ASSIGNMENT OPERATOR 
" + , 
" - , 
, * , 
"I" 
, ... " 
">, 
If< II 

"#, 
" - , 
UNARY '-" 
, l , 

, ( ,, 
UNARY 

UR 
A~D 

i\nH 
, >=" 
"<=, 

SA VE. 
SAVE ADDRESS OF 

TOP OPl::~AND 
Ul'\r~:iT ACK AL>ORtt>S 
LUAD SEC Q,\JD OPERAND 

VALIDATE 
SC.CUNU OPERA NO NUN-ZERO'! 
y E. s 

1\10' CHECK SECUND 



? l~ f~ E o u Y n ~ 1 1 
':. X t. t..: U l t ! T Ii I:: P K U b k'. A i•l 

C b c: ts U 7 1 S 1 ! u 2 ·7 ':i ~ I k J t-: P t N tr~ 1 
(;:,29** 

re 6 _, (} * * * t XI: LU I t. A i.i I) * * 
C6Sl** 
Ude (ill60i 01714.1t-< E.ANlJ J~ts ~Il'>lOP 

C 6 3 ~ U 11611 (J {1 21) 0 3 A i'J US ':3 l A, !"? S ::> 
C 6 j 4 u 11 b c ! 0 2 7 'J b 11-: J ~Hi I- AL SE 
C :::, 5 ~ U 7 1 6 5 I 0 2 7 l 'J b " J ~-1 P U k ~ 1 
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UPERANU 

VALIDATE 
SECOND OPERAND ZERO? 
YES 
NU 



? A [; C. V U 9 7 f 1 1 1 

1:. X t. C I.I 1 t I T 11 t ~ k' lJ G R Ar•1 

c~.H** 
C>:1~38*** EXt-CuTE ~Ut.iSCRIYT ,CUH\IA ** 

'c b 3q * * 
C b 4 \J u I 1 6 4 I 0 1 l c: .S ~ k E S C !'VI A J S b E S t5 S 
Ct-l4l Uflh'.:ll 0.S~OC:lt'\' l~l LSlPT 
C6~2 v/lobl 011c34k .Jbts tSbS 
CS<4.3 Ollbfi 16".:>v.30h' Llid H!::>TPl,I 
Cb44 Oll/UI U44liS'.:> AOt; .2 
C6i.+'j 0lllll lo0001 LUA 1,l 
C64b 0/17c! 010U1Lt At\iU MSKO 
Cb47 0fll310/34blk ~-lA uUILN 
C61.rn Oli741 lti000l LUA l,I 
Cni.+'-1 U1l7SI U01721 ALF,ALF 
C 6 '.) 0 0 7 1 7 6 I 0 l 0 (> 7 4 A f .i U M S K 0 
C 6 '5 1 u l 1 I 7 I 0 0 :~ u v 4 C 11tif\ , UJA 
C ;:, ":. 2 u I 2 11 U I 1 4 2 0 2 7 h A U A L S I P T , I 
C655 
c o':.4 

C 6':.S 

Co5b 
c b':> 7 
C6So 

Ui2.0ll 002021 
11 l c O c I U 2 l c 2 1 k 

vl~U31 Uo5461R 
tj I 2 1) 4 I 0 ':) !J u S 4 

Of20SI 0272111-< 
u 7 206 I 1 iit)2l.JiJ 

1j l c! o I I 1 u u lJ 2 7 t< 

:::,~A,t<S~:) 

J i'-W t. b-1 
L[JA uUTLf\J 
Cf' A • 1 
JMP tSCMl 
1v-1PY L~lPT,l 

CbS'-1 
Cob {J 

C6o1 
C 6bc:'. 

0/2101 00?.0Ul t<b~ 

\J72lll 1':'121.J27r< t.SCHl LUA LS.lt.JT,I 
o 12121 Qi.J7400 CCB 
07c!.l.:SI U4S02/k Al)rj LSI Pl 

,c b 6 _) 
Cbn4 
c hb':l 
Cb ob 

0121'-ll 076027k Sltj LSfPT 
o721~JI Ub74olk 
I) { 2 l b I (i (J 7 0 0 ~ 
l.J I 2 1 ·1 I 1 4 b u 2 I k 

C :, o 7 iJ I 2 2 1) I () o t> o 2 1 
Cbod 01~21! 01':>2741.; 
C 6 o "-J l) I 2 r!. 2 ! 1 4 2 v 2 I K l: b 

ChlO 01225! vOlOUO 
C~71 u72r!.4l lbS030k 
Coli:'. Ufc::'.2~1 1qooo1 
C 6 I .S IJ I r!. c: 6 I (J.3 2 2 6 .:S i-< 

Cb74 u72271 ll205Uk 
Cbl~ t1fc.SOI Oo~02lk 
c:.,10 ti-12.H! u440:>2 
Cbll Uf2~2i 0/bv2ik 
Co.76 u72.'.'>5i v~7Tc6t< 
C6/Y** 

Ll1b UU l LN 
U•1d, l f\J t~ 

Al>d LSlPT,I 
;i~o, KS~ 

J~d t.Rr<UR 

AUA LSTPT,l 
ALS 
LDl:1 HSTPT,l 
AUA 1 , I 
I Ok FLGtH 
.'.:)I A H~TPT,l 
LUfJ LSTPT 
A[)f-3 Ml 
0 I t:) LS T PT 
J l'il.) fOr<Ml 

Cb du*** l r\l II t G ~ t~ IL t A ~ U ti SCRIPT * * 
Cbdl** 
C n 0 C () { 2 _5 4 ! (J I) U V \) iJ f_ ~ b ~ i\J li p 
C6o5 0125~1 0172bbk JStj Ul-'CHK 

c f.:>b 4 
c bd':J 

(; 6tib 

C687 
Cbd.:3 

"c 6 ti 9 

0~12~bl 1..10~021 

U I r!. YI i u 2 l c ~ 5 i'< 

tJ 1 2 4 U I {J n 0 u o 1 
07241! 01 l':lll':lt..: 
o7ct~ci o~724'::>n: 

o 124.Si 1u42o{J t .. bbl 
U/r!.441 lU()UOl 

~~ij, KS0 
J f,·1 p t_ S d 1 
Ll>A Ii 
J Sb FT ti UP 
JhP *+..5 
OLD 1 ,I 
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I~TEGERilt COLUMN SUBSCRIPT 

INTEGERIZ~ RUW SUBSCRIPT 
Ft.TCti 

suescr<IPT 
t:WUNUS 

bAVt: 
CULUMl\l HOUND 

t:XTRACT 
kUW 

t3UUl\l0 

ACTUAL 
kOW SUb0CRIPT 

ll::.GAL'.:' 
rv O 
Yl:.S 
C UL UM ~4 i'*1 A f k l X '? 
YES 

NO, CU~PUTE ADDRESS DISPLACEMENT 

UUE lU ROWS 

Ul\JS TACK 
ROW 

SU8SCrHPT 
ACTUAL 

l\lU 

COLUMN 
SUtSSCRlPT 

LEG AL'! 

YES, ADD IN COLUMN DISPLACEMENT 
DUU~LE DISPLACEMENT 
COMPUTE 

ACTUAL 
ADO V.A. tHT 

AUURESS 
U:\l~TACK 

VALIDATE SU~SCMIPT 

SU~SCRIPT uN UISK? 
NU, F~TCH &UHSCklPT 

YES, ftTCH FROM DISK 



PA Gt u 0 g ti 14 l l 
txt.CU lt:i ·1 h'~ Pkuf.:il·O.M 

C6~o u I~ 4 '·)1 Ull14/k 
(.; h91 07 24 b[ l I S02 7 r-< 'c 69~ (l/2t.t7i o <,SO:SUR 
C695 o I 2':)01 127234K 

JSB SHFIX 
STts LSTPT,I 
lSZ t1Sf P1 
J iv1 P E S d S , I 
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l f ,J T E G E R I Z E 
SAVE IN OPERATOR STACK 
POP OPERAND STACK 



P A 1; ~ U v g ~ # 1 1 4 : _ 4 9 P r,,; S ll N • , 1 1 MA R • , 1 'H 9 
':.XtCUltl f:-1':: Pr<UGkJ.\M 

C6'1':>** 
C ? S b * * * C X ~ C u T r:. ;:) l 0 r< t. * * 

'CbY7** 
Ci)'-16 012':'.>l i U6~(JjLIR ESTK LDU TLMPS+7 IS Nf:.Xl UPt.RAT(JR 
CoYY o7.~:.,ci O\J60lJc' ~ld A~ ~NU-U~-FURMULA? 
C I \J 0 v I c: :d ! 0 c ':> v V :1 t<: J~P FOklU NO, OEF~R ANO STORE 
C7v1 Olc'')l.i! U':>~U:>1t-< LPb ltMPS+b Y~5, FlkST STUR~ OPERATOR USED? 
C702 <1l2:>:i1 ui'.-150':.:it< JHJ t_~l R2 YE:.!:> 
C7v3 072.Soi l02030h, t.Sft<l LDA HSf PT,I Stf 
C7Ui~ 

Clv'::J 
CfUb 
c 1 lj 7 
c 1()8 
c 7,;g 
c 7 1 () 
(.. 7 11 
C7i2 
c 7 l .S 
C7l4 
c 7 J ':; 

c 7 i b 

C717 
C7i8 
C719 
C 7 c.'O 
c 7 21 

,c 7 c.2 
C7c3 
c 7 24· 
C72S 
C ·1 co 
C727 
C7c:.C. 
C7i~ 

C7SO 
c 7_~ 1 
C752 
C755 
C734 
C735 
cno 
C757 
cl .:$6 
c 7 .5 9 
C74U 
C7i.;1 
C742 
c 7 4.S 
C744 
c 7 4i:, 
C746 
C747 

"'c14b 
c 7 14 g 

u72S71 01=:o:i6r< 
U l2.6v ! 06~ll'.J.:St< 

01261 I !J020ell 

Ul2bc!./ Ucl.Hlk 
072b511€J4U(JiJ 
0/2641 Ul515ul'( 
(J/26'.::>i 01')2\J".>bk' 

072b6 Ov20r.:1o 
072b7 017.Sj4k' 
07270 l/SU'.:::>br< 
(;7271 On3150R 
U72/C. (J_SbO'.:lbk' 
01275 0U2U04 
V l C 7 4 1 b 4 I) (.J lJ 

0727':J v73l~Ok 
U72.76 Ob~0'.Jot\ 

07277 V020~(J 

OL5UO 017354k 
v/301 11:,v':>t>K 
0 I -:iv2 (:r.i S 150f< 
07 30j 05SCi_H1R 
073041 Oc7 i16k 
(J13o'.:>I 0172bbK 
0 7 30br (1 7~0'.J.:Sk 

Ul.5U7 Ct.:St>U5U"' 
Ul.SlO u27c'.':>bl< 
ul.:$11 0122c2k 
(; 1 j 1 2: v 7 5 l .S 0 I< 

u7..115 G1720lik 
tJl_H4 010001 
(Jl3l':J ()62U':)bk 

(J/516, 00.21.kO 
07)1fl vl7!d4R 
(J l .51'.'." V 17'_)0 ~OK 

V 1 .3 2 1 ! I) _') " U ':) b K 

o732cl U.57lj0k 
u7.:S251 vh31:Svr< 
U/324! l l 7c'.V4K 

0 l 3 2 ':ii li 7 0 0 0 1 
lJ 7 32bl (i02V5bk 

o'i s~71 v\J2020 
07.Bvl 017.5541'< 
v/~11! 17')\J50t< 
0 l 5 5 2: v .'SS 0 !, o K 
0 ·1 .s ~ ji 0 ?. 7 7 7 b k 
v 7 .:S .:) 41 0 0 0 I) 0 lJ 

STA f~MPS+9 .Ot.SlI~ATlUN 
L D A T t f'ii P S + 6 S U UR C i:. A D U R t. S t-> I N ( A ) 
bSA SOURCE ADDR. UN bISK? 
JMP ESlR4 YES, TRANSFER DATA 
LDH O,l TRANSFE~ HIGH 
STA fMP2 SAV~ SOUkC~ ADUR. 
LDA TtMPS+9 .UESTlNATlUN ADDR ON DISK1 
SSA 
J~b tSfR5 SlURE DATA & RETURN (P+2) 
~le Tl:.MPS+Y,I PAKl o~ SUUkCE 
LDA TMP2 
l!:>Z ll::.MPS+9 
!NA 
LDo 0,1 
S l A T 1"1i-' 2 

UPDATi:: 
PUINlt.RS 

TRANSFER LOW 

Ll.iA r t. (Vil·' s + 9 
SAVE SOURCE AODR. 
.UESlINAllON ADDR. ON 0 I SK·: 

b~A 

Jbe ~Sl~5 Y~S, ~fURE 
Slb TEMPS+g,1 PAKT UF 
LLIA TMP2 

DATA & HETURN (P+2) 
StJURCt: 

lbZ HSTPT 
JMP fOkll 

t.STt<d Jt;ti UPCht< 
~To lE1vlt-'S+6 
ISL HSlPT 
J r-. i p t s l t< l 

POP STACK 

SAVE AOORt::SS 
u F t.J lJ Aid l T Y 

YES, POP HIGH-CUR~ 

SlAC~ ANO EXECUTE 
k t M iJ V E V • A • d I T 
SAVt SUURCt AOORESS 

STORE 
t. S T K 4 A l\J 0 I 1\J F 

~IA TMP2 
Jbtj lH<t.AD 
~1A u 

HlGH PART OF ~UURCE--> (A) 

LU A f E i'-H-' S + 9 
SSA 
JSb l:.!:>T~S 

STB ltHPS+9,l 
l!)Z ll:.MPS+9 
ISL fMt-i2 

.DESTI~ATIUN ON DISK? 

YfS, STORE LOW PA~T 0F SOURCE 

UPUATI:. PUiNTt.f.<S 

LOA TMP2 GtT ~uURCt AOUR. 
JSb UH~AU LOW PA~T OF SOURCE --> (A) 
8TA Ii 

L t; A f E lvi r' S + g 
SSA 
JSb 
s I t3 1 t i"i p s + 9 I l 

.Ut81INATIU~ ON DISK? 

Y~S, STORE HIGH PART OF SOURCE 

lSZ HSfPl PUP HIGH CORE 
Jt·P FOl<ll 

t::S Ti<:, l\llJP 



pµ1_;t_ 0100 ~11 

'::.Xt.CU ft-..1 1 i!f PHUbr<Al"1 

(, 1'::.i0 (1/5:S~)t vl 222£!R 
(. 7'::d 07 .S5hi {; n l 32r-. 

'"co u 1 IJ/5571 Ub0V01 
COu2 01~401 Cl7l':>lk 
CO Cd 01.1411 OlSl~c>R 
c 0 (i 4 01 .. 1'l21 0 .:S7 :B4k 
c f)li 'J 013431 lc7534~ 
CV Vb** 
COlil*** CALL AU IJ ** 
GOU~** 
C0u9 u/544 OL714~R ~FAU 
COlO 0734S vl740~k 
C011 0134ol vo71':)2k 
C012 Ol3t,/I 0277711-< 
C015** 
C014*** c AL. L SubTr1ACT 
COl".:>** 
C016 OlYSoi 01114=~k EFSo 
con 0 7 .:bl I 017412R 
c 0 l /j 0 l Y52 t Oull'.:lct< 
COi4 \J 7 3531 u27771R 
CO?O** 
C021*** CALL v;uL l IPLY 
C022:** 
COr.::.5 013i,41 (d714Sk' t.FMP 
c () 2 4 o 7 3':lio:> I Ui1421R 
COC.':i tU .:S ':i b I U07152K 
~c 02b (J/5':17i 02777lr< 
COc7** 
C02M*** CA~L 1JlVlUC. ** 
C Oc:lJ** 
coso 0 7 .:Sb u I 017145h EFL) V 
CU..51 Ol.Sbll U i7 4.SVk 
COS? 0 l 362! 0071':>2R 
C0.'>5 u7.fo31 0271711-< 
CO~Lt** 
COY·)*** t.Xt..CLHi: ... 

** 
CU36** 
c I) 3 7 V7.1b4I l6S03VK t.PWR 
c tJ .. 3 6 Ol.St1Si 077130:~ 
c o.:;g 01 .:SiJ~I 0115641i 
CD40 Ol5b7I (J l ~ 1 .30t< 
C041 (J/""~101 u17 Lb Or< 
c i) '-I 2 073711 02I 5 l 41-< 

c 04.5 07372[ 1025V1 
C0~/4 07 37 31 Uc:7 4LlbR 
c !)45 0 l "!17 41 01714.Sr\ 
C04b 0737L;J Ol74b4t"f 1-<PwR 
C047 0 I::, 7 6 (,02U20 

C04~ Uf :511 iJl".:>274R 

** 

** 

c 0 !.j y ()/LfOU bASt.R 

co~o u l 41) (J On71'.:J1R 
Cu ':i I v/401 11:,o67R 

"c1h2 07402 0174211"' 
cf) '5 3 014().) (j (J 7 1 ') 2 r( 

A l\D INF 
~TA 1MP3 
LUA. t:> 
J 0 rs DST OR 
u t- f r Ml-'.~ 
lSl i-_STk>S 
JP,,p t.STR~, I 

J bb ~I f1JOP 
JSl:3 .FAD. 
Ul:-.F ol!W2 
JMP FOkMU 

J0H t>I l'J (J p 
JSd .F~:>b. 

u E: f bli'W2 
Jt-llP f Ur<MO 

JSd tSlNOP 
J~d • f- MP. 
UtF Bil\102 
J~·;p FOr<MO 

J ~!j ~INuP 

J s tj .Fuv. 
Utf bIH02 
J ~;p FUr<MO 

LlJB HSTPT,I 
~ T t5 T Mr> 2 
J ~ t) i-/PAk 
UtF IMP2 
JS\3 IFlX 
J t•:P * + .s 
sos 
JMP EPv~ R 1 
J Sd HI 1\JUP 
J ~ i3 t-'CHK 
S~A 

J ti d 1:.tH<OR 
t. (.~ u * 
LGd bli~01 

J s tj .LUGA,I 
JSB .FMP. 
IJ t:: F dlr\iU2 
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REMOVE:. V.A. tHT 
Al\IO SAVE 

(A)--> V.A. ON DISK 

LOAD 

11\1 T E G E ~ ~t 
YES 
f\i l) 

CHECK ARGUMENTS 
1\1 E G A T I V E H A SE ~? 
YES 

I~ D , l 0 A [) 1; A S C. 
l A K E l\i A T U I-< A L L 0 G 

MULTIPLY BY POWER 



r1A1; '=. U l U l ft 1 .'i 4 : 4 9 P f"'1 SUN. , 11 MAR. , 197 9 
:.n:.CUft1 fh~ i-1~UGRAM 

(, 0 ~ 4 (J/4041 Ol72U6t-< J5B .tXP l::.XPONENTIATE:. 
COSS 074(1:,1 0277'7lr< Jfli,f' FOkMO RESULT 

"c o :la ui4Ubi 017463R EPViR 1 ST8 TTl SAVE ~n1;N 

c 0 :, 7 074U-I! (J1J?020 SSi3 SAVE 
C 0St1 014101 (J lJ 7 lJ u 4 Lt-·b, l l\Jti A8SOLLJiE VALUE 
C O':J9 0/411! 0 77 464R !Jll:S rrc OF POvJER 
C060 v/412 1 0171'-LSR J ~)t~ t.HN(JP 

COol 01413 iJl746'-H< I Pv'Jt\ J s tJ t-' c t-1~ CHl:.CK ARGUIViENTS 
COb2 v7414 0671Slk LUB hlNOl STORE 
CI.Jo 3 0 7 4 l :, 013l'Jlk: STA l5 lhHJl 
COb4 v74lb 0771'.:>2t< 518 tHN02 BASE 
C065 07417 0622blli L [J A HU1\JE 11H TI AL I L.E 
COo6 07420 072U~lR STA '1 j RESULT 
COt1 01421 (,b{)()'.)I_:, L [)A .2 TO 
CObd 01422 Ol20'J2K ~TA TT 14 1. 0 
COSY U1423 067464t< l.hNi-<l LUb TTc DIVIDE PO~i\IER 

COIO 01424: 0 (1 t4 u 31 ~LB,bRS tH c 
c 0 i 1 (1/425: 027444K J f-,p I I-' v~ R 3 ~"VAS ODD 
c (} l 2 (J/4261 0ll464K ~TH TT~ V\ A & E\JE.N 
Cl)1~3 U/427i (H1 ~ U 0 2 1PwR2 bl 1:3 Z E.RO'! 
c (j 1 4 ()74501 0~.'7 4'.:>'.:>K Jt•!P I Pv·vR 4 NO 
C !) I .:S 014..Sli Ub:S4b.5r< LUA TTl 'l' E5 
(, () 7 b l)/4.S2 1 U02Uc0 5~->A POSITIVE POWER'! 
cl) i 7 O/LLBI 027~5/t\' Jr1Y IPVJk5 NO 
CO/b 074341 062lJ'.Jlt< LOA TT:S YES,LOAD 
c () 1 y u 14 31:11 (Jb~0~(>.1-( Ll>b TT4 Rt.SULT 
C Ot> J 0743bi (i2777lt< Jt-:P FlH<MO 

,.c 0 1:1 1 01437! 062261h' l PvH< ':> LUA HONE LUAD 
C Ot2 074401 Cb4055 urn .2 1 • 0 
c 00~ 0/4411 01~U04X JS8 .FOV OIVIIJt tH 
COd4 U I 442 1 (J (I 0051 K u I: f rr..s RESULT 
COo'.J 074431 (J 2 77 7 11-\ JMP f Oi·H-.10 
c •) ~6 uf 4441 077464h' l PVJ~ 5 ~ l ts l r c SAVE POWER 
c {)(', 7 U144~1 0031'.)lk LUA tj HJO 1 Lu AD 
COMM v I 44bl 067 i ·:,,ct-\ LU8 t:HNu2 HASE:. 
(. 0 (} 9 074471 Olt,iJ(llX f- t·'1P TT.5 MULTIPLY BY RESULT-SO-FAR 

O 14".lUI (Hi 0 u -:d r< 
COYO 014':51! 0720".)lt< STA fT 5 SA Vt PAR1 IAL 
C091 v74:,c:: 01~01:12h;· ~TB rT4 RESULT 
coc;~ 0 /4'::dl 0674641\ LUd f Tc LUAO POWE~< 
cu 9 _'i \Jf4':J41 027421'1< J rv,p IPvllR2 
c 0'-14 011-J.'J'ji Ordl':ilr< 1 Pwl-<4 LD A oll'J(Jl LOAD 
c 0 '-1 ') 0 l 4':1bl 06 7 1 ':i2r< LPB ti I i\02 bA:St 
COS6 Ul4':J71 Ctl':i001X f l•iP d .l rvU 1 SC~UARl IT 

V/t.ibOI GUll:llR 

lU'H 0 14611 Ul3l':>lt-< ::»!A t1li'lUl SAVI:. 
c o<-rn vl4b2i 0171':>2~ 0Tb b I t~U 2 RESIJL 1 
C099 0 l qt, '3i 027423k JMP 1p~l\j~1 

c 11; () * * 
Cll)l*** 11. t> u t\:: VAL JU 0 I-' I:. R A f l 0 1\J ** 
C1l;c1"'* 
(. 1 u 3 () / i.ih41 (1uOOOO Pl:t-IK NOP 
.Clull lit4r.S (1(71'::>lh' ;:) r tj b 1t\iU1 LOAD 

,(; 10 5 0 14ot' U731:,0k STA ·1 MP2 

C1U6 014671 (lh31'.:J2K LUA d l1\iU2 



!"'id,':: 0102 P:l5 
~ X [:_ C U l t l l n i:_ jJ k l1 G k'. A M 

c 1 \.I 7 (J/4/Ui 002(JcO 

c lUb 1)'/ 41 l I (• (- 7 14 7 '::') Ii 

'c lUY 014721 164UVO 
(, l j 0 v/41.Sl vojl50k 
c 1j l 01474 027SO(lk 
c 1 1 () o147':J u12c'22t-< PCKl 
c 1 1 5 iJ747b 01 7 c'.04R 

c 1 14 ·07477 064UOU 
c Ji~ Ol':lUU 06315Ut< 
c 1. lb vlSvl 002UtJ~ 

c 1 l 7 u1sr12 027:)1-'5k 
Cl lo 0 I ':)\LS (Ju~ {.l i) .:s 
CllY \1 l j (J 41 vl6r!..74k 
c 1 2 (j OfjO'.:Ji PUWl::-.R 
c 1 cl 0 / '.J l) ':Ji vtJ':>i121 
cl 2 cl G /'JG hi 0c:1·.')r'1t< 
c 1 c'. :s li/':1071 vl'=>2l4k 

c 1 c1
" 

U/':>101 062r.::'2c~ it<( 1 NG 
c 1 c: '::i 07'.Jlll vb 4u :'.:> 1 
Cle~ 11 l ::il ~I 0277711-x 
C 1c'.7 07':Jl:li 0{)6110.s PCHKl 
Clcb v l ':> 1 4 ! Vc7':,64R 

c 129 u/~Jl~I lcl464h' 
c Lrn** 
Cl..:>l*** i:.xE:.CtilC: > ** 
(, l .S2** 
c 1 .)~ v7516 () l 7 1 4 ;SI<\ t.bTkf 

,.c 13'4 07517 017412t~ 

c l..~5 v 1 ':Jcv 0071':)2r< 
c 1 _~6 0 I ':>21 VOcU20 
c l .i 7 v l 'J22. v27::>blh 

Cl .Sc Ol-:J2.5 i.127 '"J ':J 7 K 

c 1 39* * 
Cl14U*** tXl:.LUTt: < ** 
C14l** 
c J. ii C' u I '::le 4 01/14.~k t:.L~l 

cl 4 ..s Ol':l?.5 (il74let< 
C144 () 11J2b 007l'J2r< 
C145 0 / ";,2, 7 002v2n 
c l4b v1'":J.StJ tJ27'.:>b4h'. 
Cl47 lj/j,ji ()~7-:,tdk 

c 14h* * 
C149*** 1:-:xt.Ct1Tt = ** 
(; 1 ':;I)** 
(, 1'.:)1 u 1 :>.:Sci I) Ll 1 14 !) t< t c.CJL 
c l 'J2 075351 017t412r<. 

c 1 S .'l u '7 ':J 541 0U11 '::>~ f< 

C1S4 0 7':d'.JI (Ju 20 02 t:. E tJ L 1 
(. 1 jf-) u 7':1561 t1c7j6lk 
(, 1 '.:ob U /':JS II (J,-;7':>641-< 

S~A 

J r.•p PCKl 
LU8 A, 1 
LL A T Mt-'2 
Jr·1P *+4 
A ~vO INF 
J ~ti URl:-_AU 
LUl:S A 

LUA T r.-11·'?. 
'd I. A 
J r«;P PCHKl 
~Zb,K'SS 

J~B tl-h<DR 
tL.!U * 
~~(:j, k'!:>~ 

Jt-1P FALSE 
J~6 t. k tdJ R 
L[1A lNt-
LL>b i-12 
J 1v;p f ORMO 
S/..B,RS0 
.Jl\!P I RUt . 
Jr·:P PCHK, 

J ~cl b 11'-JUP 
J5d .F8b. 
DEF bli\J(J2 
::;,~A 

J fv:p FALSE. 
J r.,p tNt.fH 

J !:H:i ~;I NOP 
J~d .F0H. 
Dt.F oHW~ 
SSA 
Jjl.p rRUE 

J "'' p FALSE:. 

J0B 1ill>10P 
.J ~ t\ .FSB. 
ULF tSlNU2 
SZA 
J r•iP FALSE 
J t·:P fklJE 

I 
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P 0 ~ E R (J 1\1 D I S K ? 
YES 
NJ, LUAD POwfR FROM COR~ 

LOAD POWE~ FRUM UISK 

NO 
Y E S , P U 1.'J l: R Z E R 0 ? 
YtS 

ND, POWER POSITIVE? 
YES 
NU 
USE PObITlVE 

INFINITY 

P 0 IN E t~ l E R 0 '? 
Yt:.S, RETURN 1.0 
NU 

COMPUTE UPt:kAND 

M:.GATlVE'? 
YES 
(\; l) 

COl'Y1PUTE UPERANO 

f\! E G A T I VE 't 
y t. ~ 
1\10 

CUMPUTt: OPt:RAND 

Zt:RO'? 
f\10 

YE~ 



PHbt. U10.5 ~1]5 

;:xt.LUTtl l 1;t. Pt-:UbRAIVi 

~l':H'\** 

C1S9*** t:XLCt1Tt >= ** 
"c lt)O** 
CJbl o7'J40I 
Clbc Uf":Jt411 
Cli:~d Of-:,421 
Clh4 07':::>4.:Sl 
Clo':J v/':)441 
Cl·'.:>b u/~1-t'Ji 

Cln7** 

01714..Sk 
vl74lck 
0u71':12k 
(; U 2Uc.0 
v27'.J6lt< 
027S64k 

Cl oh*** t Xl-:.LUTt <= 
Clo\1** 
(; 1 7 i) 07'::>46 0171~5~ 

c 171 (I 7 ':J4 7 017Li!2k 
c 1 12 u I S'.:to 0U11'.::>2k 
(, 1 i :s U7':>':Jl L•\)2llc'.'.U 

c 1 14 0/S~2 V27'Jb4k 
C11S ~,-1 ~':d U27'::d'::>k 
( 1 f6** 
(. 1 I I*.** t:: Ab.CUl t.. if 

Clih** 
C179 1)75':'41 (il714:ik 
(. 1 6 (I 0 I '::!SS i Ul7412k 
c 1 bl u 1 '::>':lb I (J lj 11 :l2k' 
cl ~r' (1 I':> '-JI i 0 0 ~ u \) 2 
Clo.3 0 7 '.JbU ! Oc'7'::lti4k 

Clc.4** 

t:.GlH<I:. 

** 

t:.LOkl:: 

** 
Ehlf.:UL 

t. j\I El~ 1 

JSH iHl\IOP 
jSb • F ~R. 
lJ t:. F bif\JU2 
~SA 

J ~'tP FALSE. 
J fv p HWE. 

J bl:> HI NOP 
Jt>o .rt>b. 
Ut.F dHW2 
~~A 
J t,,p lkUE: 
JMP ft. tJ L 1 

J0B t~lr1JOP 

JS8 .F~B. 

Ul:.F tsil'JU2 
SZA 
J ~.·;p fRUf: 

~lb5*** ~EW L~GICAL VALUES ** 
Clt.b** 
Clb7 u7'Jbl un2400 FALSi: CLA 
C 1 o t'l \I I 'S h 2 v u <:> 4 0 v C L ts 

Clt4 U7So~ 0~7/7lk J~P fUkMO 
(, 1 Y o U I ':::J h 4 (J 6 2 2 o 1 n: 1 RU t. l D A H (JI~ E 

ClSl U7Sb':J1 0o4oS:, LDK .2 
C 1 Y~ 01'.:lbbi U~77 t lR Jt·'1P f-U~MU 

CPd** 
c 1 9 4 * * * t. x E c 11 I t u j\J /\ k y - * * 
ClY~** 
C1'?·6 \)l'J671 Ol7252R EUMlN JSB Sl IOP 
ClY7 01':>70! Ul1c11k JSB Ah:INV 
Cl'-1b 0/':;711 l1r-'f171h: JMP FORMU 

C 2 1) O * * * f.: i\ i:. l U J t. L t F i · tl k A C K t::. 1 * * 
C 2v l * * 
C2u2 O/S/21 (.J5~\J2 l k l:.ltH<C 15Z LSTPT 
C20~~ O/':J751 0S':>201 h LUtj ~CCNT 
C.2tJ4 07':1741 017r~.54K JSo ~LWST 
C2GS Ol':J7~1 vll24.5r< J~H bH~lP 

C20b Ol":Jlol vt7S2Jr< J!:>B RSCHK 
(,2o/ v/':J/71 0c.7')64ii J i>'lf) I t<UE: 
C206** 
C 2 U 4 * * * l:_ A I::. (, 1 J T t. 1'~ l.J T * * 
C2i0** ! 

~c 211 u 1b1j() I u 1 1 c:'. :l c> ~ t. Nu r J ~a s Tr o P 
C 2 i 2 \J 7 b v 11 0 0 ~ u v 2 ~ I A 
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CUMPUTt. OPERA NO 

PU~ IT I VE't 
j\jt) 

YES 

COMPUTE OPERANO 

I\ t G A 1 I V I:. ~: 
YES 
NO 

COMPU1E OPERAND 

l\I UN - Z E I-< U 't 
YES 

LOAD 
Zt.RO 

LOAD 
ONt: 

LDAO NUMBER 
NEGATE i\1UMBER 

LOAD SUBSCRIPT CU MM A 
INFORMATION v110RO 

STACK IT 
~TACK 

1 

LOAD OPERAND 
Z f R O'r' 



p Ab\.:_ i) ] () 4 IJ:l], ."l 4:49 PM SUN., 11 MAR., 1979 
~X~LUlb JHE P~UGkAM 

C2i-S (J l 6 U c!..I o,~/':lblr< J 1\•;p i..: ALSE NO 
(.~ 1 L~ Olt.03i u275b4t< Ji"•? TRUE. YEH 

,.c 2 1 :, * 
C2ib iJ/b041 ouoooo NXSlH-J 1\IOP EVALUATE FORMULA ANO FIND 
C217 0 7 6 \}':Ji Cil~v45k STl3 l tilf,PS t\lE X l SEQUENCE NUMBER 
(, 2 l b olovbl 01 ':>~j':>f.t' JS3 r F.. TC H 
C21Y u7buil {Jlll601-< JSl:5 IFIX INTEGERIZE SEQUENCE 
C2iU 0161 (JI OOOUvtJ NUP i\iUMd Et( 
c 2c:' 1 (J/6111 Un0(}{)1 LOA 1:1 

C222 0 f bl 2i 127 6 0 lH< Jl't1P N x S fJN, I 
C225* 
C224 062':'> 1 ! XSA t: 1.4 u XECh+2 



Pl-\G~ vlvj f.1.L~ 4:49 PM SllN., 11 MAR., 1979 
~XtC0li f"~ PKUGRAM 

C2C.6* 
C2c:7* 
'c 2 c e * 
C2c:9* 
C2SO* 
C251* 
c?.. ~2* 
c 2.55* 
C 2-34-A-
C 235* 
C2.Sb* 
C23'7* 
C25t·* 
C2:54* 
C240* 
C24l* 
(;242* 
C2'-+5* 
C244* 
c 24'::>* 
C24b* 
c 2it 7 
C24d 
c 2 4 '-! 
c 2 '.::. () 
C2jl 

01613 00000(1 
U/1)14: v7~0:,l1-<' 
0 7 0 1 '.:, 0 l ,, 0 6 C'. 

llfblb 040V47 
Ofoll 01.12v2t~ 

C 2 S ? U 7 b c U I lJ <:! 7 6 2 4 k 

~2S5 v/bil 062051~ 

C 2'.J4 (1 7b2c·: •} 7Ooo1 
Cc'.~j 016~3 U27bjbk 
c .:: j h lJ l 6 2 if ' u 0 2 (J 2 (l 

c2~1 vtoc~ u~7h.55K 

C2~b U/b2b 0620~JK 
C2'::.9 1Jlb2/' Ul1JU44 

C2o0 ul65u 070UUl 
C261 U/ojl, 00~004 
C2t2 
(. 2o .:> 
C2b4 
C 2r.i '.::i 

C2ob 
C2o7 
C2c.8 
C2o'1 
Cc?IO 
C211 
C2/2 
C215 
(. 214 
C21S 
C27o 
C217 
C?..lb 
rec 1 '1 

cc' 6 0 

Olb52 v27656r-; 
(J/b.Sj, 007400 

ulb.3~' U600~6 

0lb5-:i1 \J..S2v'.:)lr.' 
Olo::S61 (J7~\1':)c:'R 

0 76371 O"t:,uS~'Sk 
Ulb4(J 1 0b6u l UR 
0/64111J276b2K 
07642 loOvul 
U fb4!J I U'::>2U'::>l~ 

0764411.?7615k 
U/64:>! U':'.l2U~il-\' 

u 7646; Oc7ob /1-?. 
07647 1 0'::>2U'.:dr< 
076'..1(1 v21ob7K 
u 16~1 i 1601.JOl 
0/b':J2! lJ1<.JUb2 
016'-:Jjl ll:lOubC' 
0 {6'14! 027661r< 

****************************** 
SYMBOL l Atl.E SEARCH SUBROUT 1.1\iE 

****************************** 

l ii t~ ;s U b k U U T I I'~ E I S C A L L t:. 0 v\t I l H T b E. I 0 E N T I F I E k T 0 B E 
StA~CHtL FUR IN A • lHE SUBROUTINE RETURNS WITH 
fH~ AOURt:.55 UF THE MATCHING ENTRY IN B OR -1 IN 
d I~ Th~Kb I~ NO MATCHING ENT~Y 

lHt FULLO~LNG RULES A~PLY WHEN SEARCHING FOR ARRAYS 

lYP~ 1 Cl DIMENSION) SEARCH FLlR CORRESPONDING TYPE 1 
UR TYP~ 3 A~HAY. If lYPE 3 IS FOUND CHANGE THE ENTRY 
TYt-'t Tu fYt-'E 1 

TY~E 2 l2 OIMENSIONS) S~ARCH ~OR CORRESPONDING TYPES 
Ok TYPt ~ AkRAY. If TYPE 3 TS FURNO CHANGE THE ENTRY 
TYPt. TU lYPE 2 

TYPt 3 (U~Ul~ENSIONEU) SEARCH FOR CORRESPONDING 
TY~t 3 LK IYPE 1 OR TYPE 2 ARRAY 

SS Y MT 1·~CP 

~IA ~lt.IVIP 

fl.. I\. (J • l 
AC'A M4 

STORE IDE~TIFIER 

lSLlLAT~ ID£NTIFIER TYPE :: 

SSA, PH\ 
J t .. ,p * + 4 
LDA ~lEMP 

:, 1 A 1 
J r•: r' .) Y M 1 1 + 3 
SSA 
J ~ P SY .Vl T 1 
llJA Sl"f.MP 
AtdJ MSrd 
t> TA 1 

Jt--P *+4 
SYMT 1 LCtJ 

LG A • 5 
HR ~lt:iviP 

bl A 5H~tv'P+1 

~Td STtMP+2 
Uib .'.)Yf>;TF 

J rv. t-' !:> 'r i"• T 4 
SYM12 LliA 1,1 

C F- A ~ T t ivi P 
J r11; P S S Y iv T , I 
L f-i A ::> T f:_fJ1 P + 1 
Jf\-P ~H':T3 

LFA STtMP+2 
j r~· p ::> y 1v; T 3 
LGA 1,1 

JUMP !F ARRAY TYPE 
RE.STORE A 
STURE IN i1 

SKIP IF UNOIMENSIONED 

RE:STOkt: A 
1777718 ~ET TYPE TO 1 

S~T TYPE IN 8 TU 2 

SET DIME~SIONED FLAG IN B 

SET TYP~ lU UNDEFINED 
310R'E A 
STORE l3 
START OF SYMBOL TABLE 

PlC~ UP lSf wo~D OF ENTRY 
CUMPARE ~IlH IDENTIFIER 
M A T C H ? R E. T UR r~ 
COMPAKE WITH OIFFERENT DI~. 

COMPARE WITH OIFFERENT DIM. 

Af\0 • 7 
Ct-'!~ • 7 

ISOLATE tNTRY TYPt 
FU111CTIUN 

. . . . 
J fv.P * + ~ YE:.S 



P A G E U 1 0 b 1.1- J 5 
E x t L u 1 t I I h t ~ k' u (:; k A jVj 

C2Hl u l 6 ':1 ':)! {i 4 0 IJ 4 f 
C.282 U765bl UU2lidU 

"c2d.5 o 7 6 ':J /I () u "\] u 4 

c 2ti4 U7bt.O! l;U':>004 

c 20:1 07601! 044i)":>':J 
C2co Ol6o~: C ':">S (1 1 lk ~Hlf r4 
c i::'b,. v/6h~i tr U 7 4 0 1 
t: 2db (J/h641 027b42k 
c 2 0 '1 0 7nb':JI (162v'.:llr\ 
C2YO (1 I bi::: bl 1r>.1b1 5K 
C291 oinb/i (;b2V'Jlk SYHf.3 
c::~ y c' vl6lUI {1 -~ ':> iJ ':l .3 k. 

Ccq5 () 7 b 7 11 (;t)~UOl 

C2S4 U7o7cl 1 7 0 (n) l 
C2Y5 076751 1C:lb1 _") t< 

C2Sf** 
C2Yb*** tkkU~ TAhlt ** 
C2Y'1** 
C300 Ulb/4! V00071t-< E.1-\R 
C _< 0 1 Li I 6 7 S ! (J v 1 b q :S K 
c .'S u r: 0 l b 7 b 1

1 (; u 1 I \) '.:') K 

C 'SIJ5 Ol6ll I (;!l2c)U2k: 
,C S U 4 0 I I 0 0 ! v U 0 ':-> 5 2 k 

C..Sli~ v7701 I Ou266c'.!'< 
c 5 t1 n v no 21 o (12.s1 / r< 
C.50? Ol7U51 002.:S.3r!k 
C:'>uf v77o41 oo2S':".l1R 
C.fo9 v77o'::Ji 002_'S7lk 
C '51 (J U llU61 002.57bk 
CSil q//071 v02425R 
C:Slc 011101 uv2!.fq7t-< 
CS13 017 lll 002ltoltt: 
C _") i 4 \J 1 7 1 2 i (; \J 2 4 1 4 K 

(<Si~ 0/7151 0Ul122k 
(Sib 011141 002':>45k 
C.sl7 0/7151 <J004c'7K 
C ~i I::'> u 17 I bl 00?.'~Jb~t-< 

C s l 9 v 7 7 1 7 I 0 ,; ?. o 1 l r< 
C:Sc() u7?2UI V02651R 
C~c.l vr-fcll 011267'::.H~ 
C5c.c'. Ollr:~C:.i lnJ2/061-< 
C.~23 ollc3i 0U?.l61K 
C Sc.4 U77241 U0~500lk 
(,_~c'i., v/12'.JI OO:S015k 
C _5c~b t.H 7 2b I 01J 30C::4t< 
Cjc7 01721100304':iR 
C :~ c 6 v 77 .5 u I v I.I 5 v b 4 k 

1
C.'>2.9 0113110Uj~Ut)K 

~ C .5 -5 0 O l 7 5 2 I 0 u .'.S 2 b c: ~ 
C :L3 1 0 1 7 3 3 I 0 ,13 .S l 2 k 

ADA M4 

S~A 

i f,18 

I f\1B 
AD t3 .2 
CPH S Yiv1T A 
CC8,t-t'SS 
,_n.p ~YM.f 2 

LIJ A ~Ht.MP 
Jf••P SSY.'H, I 
LLA S Tr.MP 
l~l 0TcMP+2 
kSS 
~lA 1 , I 
J t•: .;.i ::>SYfvJT, 

Ut.f t.Ur+l 
Ut:-.F HlLE 
ut:F lNVSC 
Ut.F SYr..;El 

1 

tJ E F i'Jll M E R + 1 
Dt.F ;')Yt.16 
u !'.:. f-- 0 y 1\1 t_ 2 
u t-. F ~ Y f\J E 3 
Utf bYM:_4+1 
ut:F 5Yr~E5 

Pl:.r -'SYl>JE6+1 
UtF SY1d:7 
Ut.F SYNE8+1 
UtF SYi\IE9 
L) i:: F ~ y t 1 0 
ul::F CALl:.R 
DEF 0Yt.11+1 
ut:F SYE:.12 
Ut:r SYt_l.3 
l)f.:f ::;Yt:.14 
OEF ~Yt.15 
Ut.F ~Yl.:.17 

Uf.F :Ht, 18 
IJE:F ~iYt19 

uf:-F 5Yt.2v 
ut:F ~Yi:-21 

UE:.F S YE22 
UEF ::>Yt.~3 

L) E: f b Y t 2 4 + 1 

utF f SCEl+l 
uEF F~CE2+1 
UE.f- FSCE3+1 
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AR k A Y '! 
YES INC~EMENT PUINTER 
INCREMENT POINTER 
ADD 2 ru ~'UINTER 

S Y MB UL T A H L E. t X H A U S T ED 't 
YE.S 
NO, CHECK NEXT ENTRY FOR MATCH 
RETRIEVE SYMBOL 

RETURN WITH B NEGATIVE 
RE::iTURE A 
DlMENSIUNEO IUE:NTIFIER? 
1\lU, SK IP 
YES CHANG~ lST WORD OF ENTRY TO 
APPROPR!Al~ UIMENSION TYPE 

PREMATURE 8TATEME~T END 
INPUT EXCtEOS 71 CHARACTERS 
SYSTEM CUMMAND NOT RECOGNIZED 
i\I U ST A T t ME 11.l T TY Pt F 0 UN D 
HAU EXPONENT PART 
NO Lt TH.:.k' t~HERE EXPECTED 
LtT STAT~ME~T HAS NO STORE 
ILLEGAL COM STATEMENT 
~"O FUNCTIUN IDENTIFIER (OR BAD) 
MI8Sl~G PA~AMETER 

MlbSING ASSIGNMENT OPERATOR 
MISSING 'THtN" 
MI~SING OR IMPROPER FUR-VARIABLE 
tll I s s I N G II T 0 II 

HAD 'STEP• PART I~ FOR STATEMENT 
CALLt.D k(Jl.ITH~t. DOES NOT EXIST 
WRUNG NUMBER OF CALL PARAMETERS 
NO CONSTANT WHERE EXPECTED 
NO VARIABLE WHERE EXPECT~O 
NO CLOSING QUOTE FOR STRING 
PRINT JUXTAPOSES FORMULAS 
lMPMOPER WORD IN MAT STATEMENT 
NO CUMMA WHERE EXPECTED 
IMPROPER ARRAY FUNCTION 
f'll 0 SU d SC i-< I P T w HE k E E X PE C TED 
AR~AY INVE~SIUN INTO SELF 
MISSING ~ULTIPLICATION OPERATOR 
IMPROPER ARRAY OPERATOR 
ARRAY MUlllPLICATION INTO SELF 
MISSING LEFT PARENTHESIS 
MISSING ~IGHT PAMENTHESIS 
UNRECUGNIZEO UPE~AND 
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c _·s.) 2 
C .s :'d 

'c .s:; 4 
c .:S.:i'::J 
c .53 6 
c ~:: 7 
(556 
(, :~:; g 
c ~4 0 
(. _-;,:. 1 

C .SL.t c 
c <4 ~ 

c 5~ 4 

c -~~ ':) 
c 5 ~ t) 

c _l.,'-t 7 
c -~'-I ,j 
c -~ 4 '1 
(j':::;() 

c -~ s 1 
c ~'Jc 
c ~ 'J 5 
c _') ') 4 
(.S":,') 

c 5:J) 

C~3':)e. 

,c -~ i::, 9 
C .-Sc 1.) 

c -~ b 1 
C-562 
c 5 0 .5 
(, .fo '~ 
c 'Sh:, 
c 5 0 I) 

c .fo 7 
C Ci&c, 

E:~f.CUTU ·1,-1t r'RUbkAt·"I 

(J 7 I ~ 4 ! 0 1.J .5 :, ll IH< 

on.s:,1 003-:i-,_rn 
(Jl/5hl 004.S74k 
o / 7 :n 1 o 1} o u 1 c K 

iJ l l 4 0 I () I) :i) 4 0 6 k 

077411 0017'.::il+k 
0/742! OO'J4')LlK 
u/743: Out_:,:ib~1r< 
U//44 OO~l.4~.5k 

u774:, 00".>ollk 
0774b 'JU':17d.it"< 
v7747 ()(15442~< 

0 1 I '.::ii) U U 5 :J S 1 t< 

l)7/jl 0056U3k 
un:i2 uu1144K 
U77:dl v0Sb4Uk 
tJ/7<:,4! uv7r:.2dk 
() 7 7 ~:., s i 0 \} 1 5 u .. 5 k 
oi'/'::l6i 0074UUk 
0/7571 OU7~0':lk 
l) I 7 b 0 I () O '> c'. 14 6 t< 

Of7bll 0u~"J7UI-< 
1.I 7 7 h 2 ! 0 0 ':i ·~1 7 4 h 
V/7b51 OO:,.B.5t< 
O 7 7 64 I 001C:41 i-< 

o ·17 6 5 I 0 1 2 (J O O k 
u/7bb! 01?.vn7R 
0/7~1101~151!"< 
0 7 7 7 0 I (J 1 ~ b 7 (I k 
077711 01042'.::!k 
u/7721 0107/o~ 
07'/731 iJlllOlik 

017741 i'(Ct:.RR 
07774 I OU0727t< 
Ul/7':>1 U\J01(~5rt 
0rnb10111'.:l6t< 
011771011H2k 

C 5tY 1 tJOU(J I (JUOuOo 

D t. F-

i.Jf. F 
1.H: F 
DtF 
D t F 
ul::F 
Dr_ F 
iJ t F 
OE.F 
lJl:.F 
Utf 
Df F 
IJ t F 
UtF 
U t: F 
UI: f 
Ut::f 
DEF 
0 t F 
DEF 
UFF 
IJtF 
Utf 
Ut_F 
tH:F 
utF 
ut:F 
UEF 
UtF 
Utf 
OEF 
IJ t F 
f. t.~U 
L) E. f 
ut:F 
U E F 
0 E. F 
NCJP 

ARrff 1 
ARt-<E2 
~Yt.25+1 

i>JUtOF+l 
f Sct:4+1 
PRt.RR 
!V1tk4 

t•1t: Rb 
iVitK 3 
fvl f: I-< b 

r111SYM 
MLUP6 
MEk':> 
Mt.t-?10 
;Vtf: k 9 
Mck7 
t.b 
EB 
tiA!'3Et-< 
PCJV\ER 
XtCS 
t~ 

t.5 
t.4 
1:.1+1 
t. 7 
LERh1+1 
LCHt<.5 
LDuM1 
r~GEt\ 

Sf~r<ER 

LllbEk' 

* 
UVtffR 
UNOE.R 
LNLR 
t.XPER 

MISSING SUBSCRIPr 
~ISSING ARRAY IOENT!FIER 
MISSING OR BAD INTtGER 
CHARACltt-<.!:) AFTEF< STATEMC.NT END 
UUT U~ CORE DURING 8YNTAX 
PHOTO REAOtR NOT READY 
FUNCTION MULTIPLY DEFINED 
UNMATCH~D FUR STATEMENT 
lJl\IMATCHED NEXT 
OUT OF SlUkAGE-SYM~Ol TABLE 
INCUN~ISTENT DIMENSIONS 
LAST STATt:ME.f\JT IS NOT 'END' 
ARRAY DUUHLE DIMENSIONED 
~O OF Oik~NSIONS UNSPECIFIED 
Al-<RA Y TOU LARGE 
CJUT Uf SlURAGE-Al~RAY ALLOCATION 
SU~SCRIPl TUO LARG~ 

UNDEFINED OPERAND ACCESSED 
NEGATIVE HASE POWERED TO REAL 
ZERO TO ZERO PU~ER 

MISSING STAl~M£NT 
GOSUdS NESTED 10 DEEP 
klTURN FINDS NU ADDRESS 
U Ill 0 F D A T A 
~ul OF SlURAGE - EXECUTION 
kE-DIMENSIONED ARRAY TOO LARGE 
DIMENS10~8 NOl CUMPATIBLE 
~ATRIX U~ASSIGNEU 
NEARLY SINGULAR MATRIX 
ARGUMENT TOO LARGE 
SQRT HAS NEGATIVE ARGUMENT 
LOG OF i\IE:.GATlVE ARGUMENT 
** RtCUVERABLE E~RORS FOLLOW ** 
IJVE:.iffLO~'\J 

UIWERF LOVx 
LUG OF ZU<O 
EXPONENTIAL OVERFLOv-J 

c .~/\) lOUUl I iJOl~l(JK u t: F L K 1 l\J G Z E R U T 0 i\J E G A ·1 l V E P 0 W E. R 
C.:S11****** ! td: C U V t I~ A o L C. E. R R 0 R E ND * * * * * * * 
c.s12 1tni02! uorvo5k 
C31 .. ~ lvOo:SI 0Ul'::l46K 
(, S 1 Li 1 () d I) 4 ! \) 1 ') (j 7 'J f.< 

C n 'J 1 tJ U II ~ I (J 0 ~ ~ 3 ':> K 

C'Slb lvvOoi Uv2v42k 
c .n 7 * 
C Hd+. 

tJ E F t~ t< t K R 
utF NOCOR 
UEF U 1A1 
Ut.F ::>Ytl 
Ut F i>JOF IL 

C.S7Y lu0U71 vOS41c EHL.lf--f- uC1 b412 
c .5 b u 1 1J l.i 1 (J i v 4 :'. .., ~ c. t\ s c .'S I t, !'( !-( () R 

lvdlll 0~"11117 
lUU12i IJ'Jl!J4V 

C 5 o 1 1 u 0 1 3 i IJ u 0 1.i t1 0 t. H r F b S S c 
C :3 o 2 1 o 0 1 S 1 U 2 'J 1 1 1 L t·i U F F A S C ':) , 11\J L I f\J E 

lUIJlbi (147U40 

lv0Ui V'-4".-1111 

UUT UF CURE DURING BUFFER ALLOCATION 
INVALID UISK ADDR 
INVALID COND. EXECUTABLE STATEMENT 

FILE NOT ON DISK 



P 1H; t. IJ l 0 ~ Ir+ l s 
'::: )( t: C U Tt: i 1 H i: ~ l-d.J 1; ~ A i"l 

lUOc:!.t)I 04710".) 

ll1021 U~0\140 

1 u 0 c 2 0 IJ ~) 0 D 0 L NH F F t} ~ s 5 
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0:.Xc.CUTc I I H':::: Pr<ObRAM 

C 5a')** 
C 5 d b * * * F' id:: D E c l r~ E D F U i\J C r l u 1\ j UMP T At-3 L t. * * 

'C 3 cl l * * 
C ~:e lOOc!.'.JI 00705br< 
C.5'.iY 10(J2bi 01.0b:>lH,; 
c 5'-11) 
C SY 1 
c ·~s2 
CY·~ 5 
c si.; 4 
C V-1 5 
C .3Y'."'i 

C 'SS 1 

C~98 

c _'S '1 y 

c 14 0 0 * * 

l 0 0 2 7 i 1jl 0 6 :, 2 K 

100.501 0101.tlsti: 
100 .. 'll I OlO':dlR 
lv0!>21 ull204t< 
lvU15101 llJ1:>R 
lu(.1:S4 ! Ol 1J647R 
lUlJ.3':'.)i UlU7/2i' 
10056iOl10o2r< 
lOO!J7 I OliJ745k' 

1001..tU I Ul 1l7-5k 

PUf T 

C 1~ U 1 * * * u UT P U f A 1\i U f\'Hj E r< 
C4V2** 

Utf- ETAB 
UtF ~SIN 

iJtF ECUS 
iJ E f- t:TAN 
Ut:F t:ATf\J 
UE F i::.t XP 
DEF t. Ll.J G 
UEF t:AbS 
iJ t F t. S l" R 
IJEF t. INT 
UEF l::Rl\JO 
Ut.F ESG1\J 

** 
Ci~v~ lUOLJllvOOOOO N lJMOl rWt' 
Ct-tv4 lVU421 U/3~6bR 
c 41i'..1 
c ~i)6 
c tf I] 7 
c /4 () d 
c1-1u'1 

lOU4.Si 002041 
10044 I U2btJ'J6!'< 
l IJ04S I 00?.0d l 
1 OU4b I v~SO':'dt< 
l UiJ47 ! 01721 lr:;, 

c 14 i ~) 1 !) 0 ') 1) I 0 7 j 5 0 b t< 

CLI i l 1.iJO'"ll I Ob21'.:>!Jr<' 
rC :'.l i ~ 1 0 \J S 2. ! tJ o ?. u o 1 
C q 1 5 I o o S ~ I v ,., 2 1 4 1 r< 1·\J ::> 1 
C414 lOU'.)41 V7~04lk' 
C.~l 'J lUU':l'JI IJ"1.3.Sb'"K 
C'~lb ltJLl'.:)ol V7':>.Sjlt~ i'.J~2 

Ci.Ji! 1oll')71U17lb0t-< 
C-'..!ld 1V\J60 I OOOOuO 
C4lg lUObll 102201 
C,.tc:O lu0o210~S113t'I'. 

C4c:l** 
Cqc2*** uut~ur A~ I~TEG~k 

C4c~** 

~1A f.Xt-'Of\I 
::, !: L, t< SS 
J r .. q.> 1\1 s r' 
::,SA, KS~ 
j (\:;f-i 1\1 s 1 
JSB ARINV 
.S 1 A t.XPUI\: 
L IJ /.\, • 4:> 
k&S 
LOA .32 
SlA SIGN 
LUA t.Xf-'UN 
Sld Gt:TOG 
J~d If IX 
l\llP 
~UC 

Jf\- p '~UIVi02 

** 
C:.124 10Ub51 Ov240U CLA 
C :.4 c: '::> 1 0 0 b 4 I iJ I S i) b 2 !-< :-5 1 ~ t:! 1 + l 
C4c:'o lUUoSI 0·4~2'J'jr( Ae6 f..1000 

c1~21 100061006\121 ~srs,r<s~ 

C4c!'5 l(JU671 04005b ADA .3 
C!-ic:Y lUOlOI U40Ubl ADA .6 
C!.UO lU0/11 t)42U~dk AOA ccrn 
C 4 5 1 l 0 (J l 2 I 0 0 3 IJ 0 4 C ('., A , l f\I A 
Cll.52 1007 .. 31 0720b0k STA Hlt5Xl+l 
C4_~_5 100741 06S272r< LOb ~AkM 

C '..i "' 4 l u v 7 ':::> I 0 u 6 0 2 1 ::; b d , i'< s ~ 
C r~ .S 'J 1 u o 7 b I 0 C: :, 1 V 2 R J M ~ * + 'I 
C·~3o lOv771 v421.3ct{ 
C 1~S7 1011JVI OV?.v2U 
P°(.~j.~ 101011 027UOr!.i-< 
C 14~9 10102.I G42lot_.r< 

ADA .21 
t.-.5A 
J JV: P ·N R I:. R R - 1 
AIJA .74 

NUMBE~ Ii".J (A) AND (BJ 
SA VE NUMtsER 
SlGN? 
NU 
Y~S, NEGATIVE NUMBtR? 
ND 
YtS, INVERT IT 

sruF~t. 

SIGN 

~AVE NUMrH:.R 
li\ITEGEtHZE 

WAS IT A~ lNlEGER? 
f\tJ 

SAVE 
lNTtGE.ht 

5 uR MORI:: 
C H A R AC TE RS 't 

YES 
CUMPUTE 

END-OF-Flt.LO 
SAVE. MARKER TO 

E.NIJ-OF-FIELD 

E:\JIJUGH 



;.:>AG~ t>ll(> lt115 

c 440 
C441 

~c 442 
(, 4 L4 .5 
c 14 4 4 
c 4 '-1 ':> 

C446 
C44l 
c ·~4b 
C449 
c 4 i (J 

(, 4 51 
C 1-i 52 

t: X t. C d T U 1 H l: ? r< U b R A iVJ 

1.Ul05i 002V20 
101Ut4i U71.+61"< 
lOluS! Ob~u4l!-~ 
10106 (;0200c:' 
1U1U7! Cil7477h: 
l U 1 1 \J i 0 o 2 0 b c K 

1 0 1 l 1 ! (; 1 7 l ~ 2 i\' 
10112112':>U41h'. 
lv1151 003400 PJUMU2 

ldll4! v/.30~7R 
l IJ 11 ':JI (JQ33b61'\ 

10116! 0o~d51"' 
101111 OlSuO~X 
1 \) 1 c' () I 0 I) 0 2 b 'J ~· 

SSA 
JStj uuru~ 
LDA SIGN 
SZA 
J58 1JUfCR 
LUA dl+1 
JSd OUTIN 
Jr- P NUMUT, I 
CCA 
~TA FFLAG 
LfJ A t: X PON 
LDB GETUG 
FAU iJ!AXFX 

C4'::i3 101211 002021 ~~A,:-<S;:> 

c '·Li 4 1 v l 2 c!. I 0 2 ~ l 5 2 k j f\'1 p i\J u f111 u 5 
C4':)':J 1Ulc131 06336td~ LGA EXPON 

LOB GF.:TOG 
FA 0 M liiJF X 

C!b6 10121.+I 06b3':>1K 
C4-:,7 1u12s1 Ol6U02X 

c 1'..j ~.j 

c 4':)9 
c 1-i t () 

c 14b 1 
c ·~b2 
ct.it,~ 

C r4 ti 4 

rC "405 
c 4 en 
C4o7 

1 0 1 2 tJ i v u 'J 2 b 11-< 
1Ul2/! 0"J~lC.IK 
lUl.50! 002021 
1 1) 1 _5 1 I 0 S 7 !J .5 7 k 

1Vl521 UoqtJ"{u 

101 BI V4So20K 
101341 U07UV4 

1 U 1 .. ~ 'J I IJ I ':i V 6 d I< 
1Ul.5bi (J4~:.>l6'Jt"< 

101.Sll 00'10~U 
101401. Ul 7t4blk 

LDH .1~ 

b~A, r<Sb 
l::>Z FFLAG 

l\:UMU~ LIJo • l ':J 
A[;t) CCNT 
CH:S,TNti 
SH~ f"1LBX1+1 
ADB • 7 ':J 
S5d 
J5B UUTLf\J 

C LI b 9 * * * u U r .,:- U T A F L U A T l l\l G P U 1 :1, T !'J UM B E ~ 
Ct.+"IV** 
C 14 I 1 1 U l 4 1 o-,336bt< 

Ul50bbK 
l)o~d51K 

01722.!Jk' 
0771-~Vt< 

LDA tXPON 
STA MAN11 
LDB Gt.TOG 
J5d .FLUN 
~;l b i'-1 A 1\JT 2 
::,TA tXP 
LOA Sibi\! 
SZA 

c iJ l 2 
c 4 l ~'i 

C4/4 
C!.US 
C4 1 o 
C'411 
(, 14 I ti 
C41Y 

1I)142 
1 (J 1 4 3 
10144 
101~':) 

1 O 1 li ,,, 0 1 2 1J 4 2 R 
ll/147 Uh2041~ 
1 !) 1 i.., u 1) t) 2 I) I) 2 
lOi':Jl V17.:.+77R 

(41":",() lVl':lr!. U0?•4UU 

JS8 OUlC~ 

CLA 
C4dl 101~3 015Sbbk ~TA EXPON 
c 4l'"',2 
c 4t j 

c /..j. ~ 4 

C4o5 
c '.4 () b 

C4d/ 
C4ijo 
C~dY 

(. 4":10 

'c 4 q 1 

C4S2 

lUl'.:'114 0"J204c'K CPA EXP 
lOl~j U~S2U0rl JMP ~UUT4 

101~6 01~77/~ EUUT2 JSd MBY1U 
101S7'0h~J4~~ LDA ~XP 
10160 I \JU3U04 cr-,•A, INA 
10161 lvi.J~O~D ~SA 

1O1 r,c I U2S J n'::lk J1v,p *+:S 
1UltdlOH5boK lSL t.XPON 
1 u 1 6 '~ ! u 2 S 1 '.'.l b k J tv: P E. U lJ T 2 
10l6jlU17U3U~ J~b UdYlO 
llllbb 1 li"J~.'Shnk LOA E.X.PON 
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SIGN'! 
YES, OUTPUT IT 
OUTPUT 

THE INTEGER 

SE.l 'FIXED' 
FLAG FALSE 

L:JAO 
f\JUMBER 

IS NUf..1dER LESS THAN 

99999Y.5 ? 
NO 
YES, IS 

i\IUMUER 
LESS ·1 HAN 

0. 09999995'? 

NO, SET FFLAG : 0 AND SKIP 
YES, LOAD 'FLUATING' FIELD WIOTH 
SAVE 

ENO-OF-FIELD 
MARKER 

ROOM 
ENOUGH'? 

** 

U!'JPACK 

NUMBE.R 

SI GN't 
YES, OUTPUT lT 
INITIALIZ~ COUNTER 

FOR DECIMAL EXPONENT 
E X P 0 NE N r Z E. R 0 '? 
YE~ 
l\1 (l, 

MULTIPLY 
NUfv'itH:::R AY 10 

UNTIL 
IT IS 

GREAT Et< 
THAN 1 

01V1Ut. ::SY 10 



P1,Gt Ulil ~15 

C4S5 
C4S4 
'c 4SS 
c 14y 6 
(., 4Y7 

(, 4Yo 

C 141.f Y 
C 'JG <1 

c ~\; 1 
C '1u2 
G '.-,u ~ 
c ':Ju 4 

(, '-) u ':) 
(, [., l; 6 

C 'JC 7 
c ~)ld) 
c '::i \.1 '-1 

cs i (j 

CSil 
CSL:' 
C 5 L5 
v) i 4 

cs1:, 
CSJb 
C '::d I 
CS18 
cs1g 

rC ~ 2 iJ 
(.I) 2 1 
c ':le.? 
C ':->c j, 

C~c4 

C '")c: ~) 

(l)c:r) 

c <:>r:: l 
C'.Jc'CS 

(, :1 c~ '1 

c 'J.)(1 

Cr).) 1 

C '::>.52 
C55) 
c ':).34 

C':d~ 

CS.)b 
c 5:: 1 

CS.;;9 
c '5 4 0 
c 1J41 
C'::i '-l 2 
Ci:>t.t!> 

c ':>44 
(C:,4') 

'c .;::;'- 6 
c. s~1 

l: ;( t c u ft_ I T H ~: I-' i< u G 1'( A M 

l 01 t:.,. f Oh~i>14~K 

1.!JllO 0070U4 
1U1ll OOS021 
10172 02':>cUh·? 
iu11.s vr~.:Sbbk' 

10174 i)llu.Suh· 
1 \} 1 7 ':J 0 0 ~') 4 u u 
lvilb 04_~3hbh'. 

1 (I 1 7 7 v ?. " l 6 7 R 

t_IJUl 3 LDt{ tXP 
C fl/: b , 1 1\I b 

0SH,kS~ 

JM!--' t.OUT4 

~:>TA i:Xl-'ON 
Jt>t~ DrHlO 
CCA 
ADA txPOf\J 
J IV. P I:: U u T 3 

1 U c 0 (1 v \) j o U () i:. U U I 4 C r1: A 
lu2ul 0t~'S.SbtJK :i1A tXl-101'\f 
li.1c02 Uh4ll44 LGt1 M7 
1 0 c!. I.I .5 I 0 7 ~ .S l ':') k tl T o t-< t T C R 
1Oc0£-i I U U '7 4UiJ CCn 
lV2tJ':>I 0f74blR Slo UUlLf\J 
l o 2 o b I 0 '::J 7 ll ~ l k C P H F F L A G 
1 0 2 '; 7 I 0 2 .:, r.!. 1 o k J f"' P E U u T 6 
1uc.1ut oo.:Suoo c1v·A 
luc.'.lll vlS4blk ~lA UUlLN 
1 u 2 1 2 I fl':) 0 O ~ 4 C P A • 1 
1 U2 l ..SI 02~22c:'R JMP tOUT '.:i 
lUC'!.141 uu2ur.~l SS.A,~S~ 

l 0 c:'. l '::'\ i IJ ~ :, c j u k J (\lj I-' t. u u l 7 + 2 
1U2lb1Ul~5SlK EUUfb JS~ GETDG 
1Vc'.lfl0421':>4k' ADA .4t.' 
l Oc:'.2v I U 174 7 7 rf. J SU UUlC R 
1 V r:'. 2 1 I 0 2 S 2 3 2 k ,J fvi P t. 0 U T 8 
lv2ccl On21~ck t.uurs LDA .46 
tOc:2.3i017477k JS;-3 lJUlCR 
1Uc~4iuo21S4~ LGA .4b 
1 o c:'? :, o 2 ~ <- 5 r t< J ~': P 1::. u u T 6 - 1 
lv2cb 0.1l4blk EUUll ISL UUlLN 
1 lJ 2 2 l 0 2 :, c:' 1 b K ,J 1'<1 P t:. U U T 6 
lllc~O 062l'Jc:k LOA .46 
lu~jl Ul7477k JSb UUlCR 
1U232 U~~51~K EOU18 ISZ KElCR 
l Or.:'. .:S3 IJC.':l2dbk 
1 UC:54 I 0n2U20k 
102Y:il 072347R 
1 Uc.Sb I Oo211 l i R 
l I.I ~ 5 7 I 0 7 ~ j j u K 
1024UI vl~d':)li-< 
lUc'.411 0400'-'b 
lv2t.+?: 0U2uc:'.\J 
1 IJC.45 I 026 .SU bk'. 
102441 OD.5'-4UO 

J f'.:P I: U UT 7 
LUA CCNT 
!:>TA hllJMOl 
LD.4-\ oAlJDR 
~ T J\ ''~ U M 0 3 
Jt;H btlUG 
A (J A f•i :_, 

SSA 
Jf'<P EOUT 1 
CLA 

10214'.:'li ()I :5Uo6~ t.RNlJl ~11".!. SYMCr< 
1 <.k 14 b I 0 1 ~ .S-7 '..) t< J 5 b k t 1 C R 
1112471 O'.::>d~ck 
1 O~'.J{J I V26244t< 

lOc'.':>11011.S':dK' 
lfJ~'Jc:>I o~sco'::JK 
1J2'.:'.'1~11 0~0Ub4 

102':>41 02'J2':>7~ 
1 iJ 2 ".:) s ! 0 '~ 2 i j ..., h'. 

CPA .4b 
J f•' P t. k N D 1 - l 
JSH OlbCK 
J tv1P ERf'JD2 
CPA • 9 

J 1v1P * + 3 
A[)A .44 
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OIVIL>t 
flJUMBtR 

BY 10 
UNTIL 

I 1 I 5 
LESS 

THAN 
1 

SET t:XPONt:l\iT 
10 Tl-Wt:. VALUE-1 

SET OIG!l 
COUNTE4 

S E f U t: C L..,1 A L 
POINT FLAG 

FIXElJ POH'11? 
1\10 

YES, SE.T 
UEClMAL PUINT FLAG 

• 1 ? 
YES 
LtADlNG DECIMAL POINT? 
YES 
OUTPUT 

A 
DIGIT 

OUTPUl 
IJECIMAL POINT 

OUTPUT 
LEADING ZERU 

DECIMAL PUINT NEXT? 
1~0 

YES, 
OUTPUT lT 

MORE MANTISSA'[ 
YES 
j\jLJ, 

SAVE 
OUTPUT 

POHHEh'S 
NEXT OIGir 

rIVE Uk 
GRt.A lER'? 

NO 
Stl Ut.ClMAL 

POINT COUNTER 
RETRIEVE CHARACTER 
Ot.CIMAL PUINT'!' 
YES, FLAG IT 
r\l 0 , D I G l l .. t 
tv 0 
Yl:.S, 9? 
y t tl 
NO, BUMP 
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t X t C U fr. 1 i 11 ':: PK 0 b t-< A Fl 

C1:'4i':i l () 2 s 61 Ot".'bSoll-< J jV;p tRNfn IJIGIT 1 
.C r:;4 y l Oc'.~ 71 On2l'::l4K LUA .48 OVERLAY 

"c s::io 1 () 2 h \11 Ul 7477H-' ,J S3 UUlCR A ZERO 
c j:,; 1 J1Jcoll v l ~ .. '51 ~t'I'. ,J ~) t3 1-<E:TCR BACKSPACE 
CS~C' l O~hci UOS400 CCA DtCRtMtNT 
C5~3 1 V2631 04306bk Ali A SYMCK DECIMAL PO ll'fl 
C)~4 1 u c b /,jl 11r'Sr'4!Jt-<: Jf""P ERroJ01 COUNTt.R 
C ':JS~ l ll2b~)i vl747lR ER1\1U2 Jjd uu fCh: RE. S 1 Utd:. CrlARACTER 
CSSn 102ht;i v:)75ooi-( ISZ t.XPON CORRECT 
c '.) 'j ·1 102671 V IJ !) 0 0 0 NOP EXPONENT 
c ".'l'.Jd 1u21ol i.Jn21'.:>SR L 0 A .49 OVERLAY A 1 
c 1)'-:J't l l.12 7 1 i C•h7U37R U1i3 f FLAG FIXED 
CSto 1v2 7 c'.i (; U60 U~ 0Zo PO I I~ T 'f 
C561 1027 .51 (,~6101i-< ,J Ht-J EfNIJ3 NO 
C'i62 10274! 0174771-C JS!:3 UUTCR YES, OUTPUT Ct1ARACTER 
C ':Jo."> 102-rsr (Jt-,21'541~ LOA .4H PREPARE TO OVERLAY A ZERO 
CSo4 1V27bl v.57 •Johk lbl SYMCK DECI!ViAL PU INT N£ X T'? 
CSb:, 102·n1 026C:74h" Jl»:P *-3 1\lU 

c 566 11)3001 0621 ':>2k LOA .4b YES 
(; ~!J 7 10·~011 01147/K. Ek l\ID .3 JSB UUTCR 
c ~6'5 103021 0 b? :S 4 Ir.' Lu A i\lUMO 1 RES10Rf: 
C ':>o '-1 103\Jj[ (J l 2U2(1h: STA CC1\1T OUTPUT 
C57u 103041 0 b 2 .5 s (j" LOA h1Uiv103 POINlERS 
c ~7 i }UjO~[ U12ul1K' ~n A BA UDR 
C'Jlr::.. lU30bl 0.4,.71.1.:Slk EUUl 1 lSZ FFLAG NO, FIXED POINT? 
c ':11) 1U:S07 1 (1 2 b -~ .s h h'. J ~-; r> t:OUT9 y t. s 
CS14 1 0 3 1 ll Oi:_,2161~: LUA E NO, 

,cs 1 'J lv.511 0174771-< J :Jo uurcR OUTPUT , E, 

C~lo 1.0312 Ot->'.215UR LIJA • 4'::i LUAD ,_ ,, 

('.j 17 1031:-s On7 :566R L0!3 tXPON POSITIVE 
C ':JI b 10.514 (iU':>Ot!.1.1 ~i~B EXPONENT'? 
c Lj 19 10315 0U7iJO':> Cl'v:r-s, um' RSS NU 
CioU lv3lo (1 6 2 1 L~ /' k LUA .45 YES, LOAD , +, 

c 5 t: l 10.:S1 7 077566k ST;, t X t-'Of'i 
c :>be:'. 1V320 011477k JSB OLJ"I CR OUTPUT SIGN 
CSo5 10321 Ob7.:Sohh L [) t3 EX PON 
C5c4 105221 062154r; LO A .4M COMPUTE 
LSc.·:i 1v32 31 044l.H-!i A[•5 MlO 
c ':)66 ltJ.3241 0USl.J20 ~51i EXPOl\iE.f\lT 
CSt7 103~~1 02'::>.:dOtc! J f"!J..> *+5 
C'Jt1K 1 l) :> r? 6 ! 002004 1 h /\ UIGil 
c 52i9 l1J3271 0cb..S2.~t( JMP *-4 
C54U 1u:Bo1 (J4:,1':!7k A.Dci .Sh COMPUTE 
C "SS 1 10331! v I 7 .'Sbbt< ::l lb t:XPlJN StCUNLl DibIT 
CS92 10552! 017477k JSB UUTCR OllTPUT 
C~'-15 1u.=d.51 lib 3 5oht( U:·A t:Xt1Ui\i 

C'JY4 lO"S-541 0174/ik J~d OUT Ck l::.XPUNt:.NT 
CS9'J 1u.:u~1 l2SUlllk .J f•; p i\IUMO T, I 
c ssr) 103.561 0l':d7'.JK C.UUTY Jbd r<tlCR RETRIEVE CHARACTER 
CSS7 liJ.S:S71 (i ') ~] ':::> 4 k CPA .4b ZERO'? 
C5S'o l\J.3401 02?54-~K Jl"';P EOUlO YES 
(; ':)9 9 10.5411 (! 11 Ll 7 I k Jbd UUICR NO, RESTOr<E CHARACTER 
C6iJ(J 10~421 lc:'.~V41R J t~·P !\IUMOT, I 

,...c 6 1.i 1 10.3431 Ob214lh: t.UU 1 v LD A • 3c'. OVERLAY 
(.; 6G2 1 V.54LJ I 017477h j5b OUTCR A BLANK 



PAbt 011_'> i;15 Li : 4 y p {VI ~ lJ 1-.J • , 1 1 M A R • , 1 9 7 9 
t. x I:. cu T f I l i1 t r-1 K lJ Gk A i•i 

Cbu.S 10..:Sl+'Jl 0 l '-j .~I '.'.:Ir.: JSb t<t.. l CR BACKSPACE 
Cb04 103461 02':>5.:SbK JI\' p t.UUT9 
'c bus 1U34l I 000u011 l\lUMOl 65~ 

C bu 6 10_;i;j(j[ 0 t) ovuv l\JUM03 b~S 1 



PAbt Oli4 13 
tXcLUT lrlE ~klJG~AM 

C6Uo** 
C 6 O Y * * * 1; t f Li I. 1.~ I T 

ifc b .1 o * * 
C.:.,il 103S::,1 (l1_1t)t./Ou 

CoJ2 
CbL'i 
C614 
CbiS 
Cblh 
CS17 
Col~ 

Cbl9 
C6c0 
c 6c:1 
C622 
Che; 
C624 
Cbi:':i 
C hc'b 

C "c' 7 
C62:1 
c b c. '-1 

Cb.;\J 
(,631** 

lV-5':)2 
10 3'::1.5 
10354 
1 v3s:, 
10 .:5'.Jbi 
105'.)71 
lu36Ui 
10.5611 
1\J5hc~! 

J 0.3h.51 

lU.564 
l ll :s f:I j 

1o:St)n 
10.56 7 
11.J.57\J 
1 1J :.H 1 
10.:572 
10:575 
liJ574 

l,l")/l/h 
llbSU42r< 
(J(J]UQLl 

012c5Uh 
li(;l200 
OOSu2ll 
(ic'.> 5 :Jbk 

v10U74 

li7?.4SO"' 
CnSU4<:1.t~ 

001ooq 
0Ci150U 

OO<:>Ui:4 
U2~56 1JR 

vc:3ubnk 
067 l _"){Jk 

0 1 6 I 4 c: 1~ 
\)n2451JK 

1c.,5s1 t~ 

ru UUTf-JUl ** 

Gt TDG 1\JUP 
J ~8 Mb Y 1 (J 
Lld:S tXI"' 
c !\iii, l f\Jlj 

ti. t" D H I WI S K 
"'Al 
SSd,INH 
J i•1P *-2 
Ar' ; l) !Vl s t\ () 
bTA NlHliCK 
LUb 1:-.XP 
C f\i; d, 1 N ti 
~AR 

6 s tj, 1f\i1_;, 
Jf\'P *-2 
XlJ~ rw1Ai'JT1 
Lin! fv'i A 1\J T 2 
J~l:.l 1\JORML 
LU A t\JUMC K 
.. I f\: P (; E rD G , I 
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MULTIPLY BY 10 
GEl EXPON~NT IN (B) 

AS Nf:GAT IVE 
KEEP 5 HIGH BITS OF (A) 
NORMALIZE TO ~IT 15 
ROTATt INTEGER 

lNTU (AJ 
EXTRACl 

DIGIT 
ROT AH. 

t;ACK 

h~ E 1Vi0 VE:: 
UlGIT 

NORMALIZE REMAINDER 
LOAD (A) h1ITH DIGIT 

C6~2*** k~Akl~Vt CHA~AClEK F~UM OUTPUT HUFFER ** 
C6.::iS** 
Cb .5 q 1 t.d 7 ':>I 0 0 q U o (J RE TC R N (: P 

,.c 0 :>:, 
Ch5b 
Cn37 
C63b 
C6..S9 
Cb~v 

c bi.+ 1 
Cbi.+C' 
c 6"4 ~ 

c 644 

C64S 
c 6 if b 

c bid 
c i?i;b* 
((j4g* 

1 \} j 7 b i (1 f':I t, I) c \; H 

1 ~) !J 7 l I 0 L1 4 o ~ ,~ 
lt14Uul (j/hU2{'ih'. 

l04Ull lbC.OllK 

1040~1 vO~Oll 

1 o 4 <J.S I u (J 1 f c 7 
1 v 4 () 4 1

, 0 1 0 0 7 4 

l Cl 4 o S I u o 4 o l <.1 

1V406i 12S57'::1H: 
1 v 4 0 7 I (J h s IJ 1 7 t( 
1tJ4101 0i.14U:;,C' 
1 o t.t 1 1 I C1 7 ':J o 1 7 re. 
10412112~5/~H-i 

LUd CCt'JT 
At..:d 1'41 
Slb LCNf 
LUA HADOR,I 
0LM,r<Sb 
t'.LF,AU-
ANO M5KO 
Slb 
J ~,, P R 1.: r c R , r 
LUB t;AUDR 
AU 1-.1 tv11 
~TB KAUDR 
Jrv.p KtlCR,l 

OECRtJ!lENl 
CHARACTER 

COUN1 
POSITION 

AND 
tXTRACT 

CHARACTER 
FIRSl CHARACTER OF WORD? 
NO 
YES, DECfd:MENT 

t:HJF FER 
PO!Nlt:R 



;.)AGi:-. 011':! ~115 

L J u I"(,, i< y t-1•J 1J Tl f'J t ;') 

c bl) 1 * 
c 6':.2* 

'c 6:.5 * 
c 6':i4* 
Cbj':i* 
CiJS6* 
Co':::.7* 
c b:..h* 
C6:.9 

Cbcu 
(, 6 6 1 
C6b2 

Cbt4 
C6o':i 
( ht.6 

C 6 a 1 
C6td 
C6o9 
C67o 
ch 71 

C012 
(, b 1 .~ 
Chl4 

f 

Cb1S 
Cb7h 
G 617 
(, 6 1 b 

C619 

10413101'.:>00lX 
10414 1 OJO'J02k 

lU4l~I 072'.:.1061'< 
1U4l 6 i u·l">':iU7h 
lv4111 OltJV02X 
104cu 1u1 o::iv4h 
10421 i 0174£~':.>t< 

1J42c 1 117 iff) 
1 1J 4 2 5 I O 1 7 4 2 o "'-
1V4c4 I Ol'_,2f4k 
l1J42~1 ijl/4:STH 

1U42.6l 017217h 
1V427 I iJl744':H~ 
lvL15Ui 000002 
1V4jl i Vl~iJUc:.X 

l u452' 0 j Oj\.ioK 

l 043:.5' u7 2SOnr\ 
1(;454 U/7'"J07R 
l04Y:> Ol':>Oi1.SX 
1 u 4 :s 6 0 1 0 ') l) 4 k 

lu457 \Jl~Oj/R 

l U44{J (; iJ 2v20 
10441 02~47l.!t< 

ltJ4li2 Ub~'::ll4t< 

1 iJ44~1 Uh'.>'::ll :it, 
CbdU 10444 U1b0U5X 

l IJ 4 4 L~) 1)10:)0bk 

C nc 1 1044b (J 7 ?. :d 'J " 
C6o2 lU447 I 0"1?=>1 1 t< 

~ oc .5 104':>0 I l)1':>001X 
104'::1 I 01 1J':dvk 

c b ij 4 1 1J 4 ~2 I Vl~vOlX 

l \) 4 '::) .3 I \) l ()J l 4 t< 

C6d5 104':>4! 0 1'-'1j u-' x 
1'.)4'.J:J: 0lt)::i04r< 

Cbbb l 1J 4 <:>o: ul7531t< 
Cbh7 1U£4':17 I OlO~lbk 
C0db 1046u I u 1':>001 x 

10461 I 0 1 0 ':i l 0 l"i 

CncY lo462! vl~'.:>lvr<: 
Cb SO 1 \Jl~b;i I Ol~~:'.'11K 
C6Sl l04b4 I Ot>~1U37K I 

Cb '1 c' l ') £.i 6 ';) i u 0 20c'iJ 
C 6Y 4) 1 U46o I Ur!.647/k 
C6'14 l0467i Oh2':J04k 
~·co~·~ 104/01 (Jb'=''.:10::1t< 

Cb'16 lUL!ll I 01SiJ04X 
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****************************** 
SUtlkUU f lfJf.: TU CALCULATt TAN(X) 

****************************** 

lALLtD bY A JMP ETAN WITH lH~ ARGUMENT 
I~ flUATlNG kAO!ANS lN THE ~~G!STtRS. 

T11E: FLUATlf\Jb RESUL I IS RETURM:.D IN A & B 

ETAN r jvip 

bl A 
0Tti 
F- AU 

Jbe 
lJ t:: c 
JSB 
,J b tS 

Th:G E. f~ J5b 
J5B 
J5G 
IJ E: c 
F- A IJ 

::, 1 A 
~ ll~ 

f Sb 

~TA 

;:,SA 

Jl'-.P 
LOA 
LDH 
f Sb 

tHJlHl bf A 
6TB 
I- IV p 

FtvY 

F 0 e 

J ~:;!:~ 

Ot:F 
Ff\.,P 

~l A 
~TH 

L lJ A 
:)SA 
,J j\I; p 
LOA 
Li.JB 
1-DV 

t-lJPf 

X TI:. fvi P 
XTE:MP+l 
Kl 

.1-'Wt-< 2 
-2 
.IUH 
tRkUk 
FLOAT 
Ak J NV 
.1.:.<v11R 2 
I'!. 
X T t. MP 

X.TEMP 
Xll:.MP+l 
K 1 

SHUX 

tL~t:l 

t\ C:.'.: 

K2+1 
XltMP 

y T t.:'W 
YH_MP+l 
YT t:~"!P 

K2 

t\ 1 

• CHE.e 
COl:.FF 
YTtMP 

YTt:.MP 
YTt.MP+l 
jbUX 

t:LSE2 
Kl 
Kl+l 
r'Tl::::MP 

x=x-4*ENTIER((X+1)/4) 

Tt.MPURAkY 
x < 1 "? 
YES 
Nll 

Y= 2-X 

x < 1 '! 
YES 
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L J c h' .A k Y i ;..;· iJ 1J T 1 1\i t S 

1:.)4ir:: VlU':)lUK 

Cb "i I 

'c a'-1t· 
C6S9 

104751 VcSl\)lR jrvP FOH12 
104JLil 062':>061X t.LSl:.l LDA XIEMP 
1 V4-/ '.:) i 06~'"JV 1 k LUO X Tf:.NIP+ 1 

C 1 U O 1 V 4 7 6 I V r::'. ~ 4 4 b I-< J tv: P l:.S U T H 1 Y : X 
Clvl 104771Uh2~10k EL~E2 LDA YT~MP 

C7vc lihOO 1 Oo'°:>Jl lK LUb YTE1V1P+l 
C105 lO~lll 1 02':>101;-< J1V.P FUkl2 
C104* 
c Iv·) 1uso21 \.)'J0'::174 FuPI UtC 1.273239'545 !~/PI 

liJ'.:JO.)i lt.ilUOC' 
C 7 \; b 1 (I':) U 4 i iJ 4 0 t) t) U K 1 DEC l. 

c 1\Jl 
C1uo 
C1td 
c 11 () 

c 7 l 1 

C1i2 

C 7 l.S 

C114 

1 \I ':J 0 "'.:) I V 0 Q (I tJ C 
10'::>06 i I) 00 0 u 0 
10510 I (J00dO() 

10:,12 I uoouuo 
10~14! OllOOVO 
l O'::i 1 Si Vu 0 u o 4 
1 u ':> l 6 i ~) 1 4::> i) b 1 
lU'::>l 7 I v/S.Sl'.::i 
10:-:,20 I Ob60 34 
10':.c11! 11~12~ 
105221 0'.J70..1':i 
1 \J'.::>~3 iv 'SiJ 5.:S~ 

10':)241 0so·1~::, 
1 1} J 2 ~ I 1 1 4 I q '::> 

Cl lo 1\.1':.i~S(.JI OlSllc 
l \J'::l.51: OoS I td 

C 11 7 l U'::>.S~ I Ubti'J21J 
lU'.J.:U I lh.5115 

C 7 1 d 1 U '.J .'.S 4 I 0 1 t) Yl 2 
lU'::>:'.'.iS1 !Jl41Jll2 

c 7 1 9 1 0 '.::>5 6 i \) d 0 \) \) u 

X T t,;4P b55 2 
YTt.MP bSS 2 
u T t. 1"l P e S S 2 
K2 UtC 2. 

l.Ji:.C 2. 0131 bbE.-7 

Ut:C 2.t:)04816E:-6 

IJE.C 5.Y06637t-~ 

U E C :, • 4 4 1 7 O .5 8 E - 14 

UEC 7.~~bl01~78E-3 

Dt:C .10675.592857 

DE:C l.'1701474227 

u c 1 (J 



;)Abt: Ull7 1"115 
L I rH A K Y I k 11 u T 11,J t ~ 

Cl C: l * 
C722* 

~(. 7 2 3 * 
C1c.4* 
(7C:~* 

(726* 
\, 7 27 * 
CJcb* 
C729* 
(. 7 ::.0 
C I.:> 1 
(7j2_ 

C 7 _B 
c 7 54 
c 7 !,':;) 
cl fo 
Cl57 
cl ~8 
C/.5Y 
c 7 '-f 0 

C714l 
c 1 14 2 
c 7 !..f _') 

C7~4 

,,c 7 4'.) 

Cli.ib 
C747 
c 1 t.4 d 

C/49 
c /':)() 
c 7 :..1 
Cl:,r:, 
(. 7 j ~ 

l. 7 '°j'J, 

C7'J:i 
c l '::i 6 
C I ':.I 7 
C1Sf:4. 
C fJ G l 
c I) 0 c:' 

COv5 
CI) \j 4 

COGS 
CUu6 
c () d 7 
c 0 l.Jb 
c ;) \] 9 

LOiO 
'

1

C !J 1 l 

1U~d71 

lo~4UI 

lij5411 
10542! 
105431 
10':>441 
1054'.:>I 
lv~46 

10547 
lvS':,O 
1u5':) 1 
1 l)'.J'Jc::'. 

1 OS':d 
10S'.J4 
lOS'JS 
l IJ ~J:) 0 

1US57 
l IJ':>hO 

lv~t>l 

1 0':>62 
lvS631 
1 V':>h4 ! 

lU'Jb'::>I 
1 ()*Jbb: 

lUSo7! 
lUSlvl 
1()~7 1 I 

lv:J7c1 
1057.)1 
10S741 
lv'3J7SI 
iv:>loi 
1U4=i 7 I 1 

lUbOl1 
1tJbO1 
106U2 
Ivoo5 
10604 
lOov':l 
lv606 
1060( I 

l1Jbl01 
10611! 
10ol2i 
lvoLSi 
106141 

012'::>06~ 

07S".:i07h: 
060001 
01U074 
073U:J7k 
00?002 
l.11)0010 

02660 ,51'{ 

vb2':)04R 
0 h 'J ':l\) :, t< 

01l'.)U04X 

i.JlOSOoR 
072''.:>12t< 
\J7Sj15h: 
vlSOOlX 
iJl0'.:)12h 
Ul~OOlX 

010':ll4K 
IJ 1"00 3X 
o l D1:i0t.Jr< 
017.S3lk 
o 1 Obcc~R 
Ol?OOlX 
vl<J'.Jlc'k 
IJ721:'>1(Jr< 
07".>:Jllt\ 
U630.37K 

002002 
OUOU10 
vc:,bubK 
Uo?~H)6K 

uu~o2u 

U2~bllf{ 

ub2616K 

06Sbl1r< 
vc:~,ol.5k 

0b2~0bk 

Uob'.Ju?t-< 
U2'::>:,S3K 
U62':"ll0t< 

U66:d lr-< 
02b1Ulh 
06~6c'UR 

lJt>bbclk 
Ol~v03X. 

010':'.llUk 
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****************************** 
SUBRUUTINt TO CALCULATE ATN(X) 
****************************** 

CALLEO bY A JMP ~ATN WITH THE ARGUMENT 
I~ ~LuAllNG ~UINT FORM IN THE REGISTERS. 
r HE F Lu A l L'J G R E SUL T I t\J THE I~ ANGE - P I I 2 
TO Pl/~ IS R~TURNEO IN A & B 

EA TN STA Xlt-_MP 
s l t; XTtMP+l 
LLA 1 
AhO t•IS K 0 
SlA SBUX TAN = EX!-> OF (X) 
'::IL A 
::,LA Al:>S ( x) > 1 'i 
Jl'-P ELSl NU 
LUA Kl 
LDB Kl+l 
fl) v Ot.MP U=l/X 

t3TH1 SlA UTEMP 
STB l1Tt.fv1P+ 1 
F~'P UTE MP 

FIYP K2 

f- t. a Kl 

J&8 .CHEB 
UtF COt:F 
F ~;p UTtMP 

SlA YTl::MP 
ti 1 ~ y l 1:-_ !"1p+1 Y=U•CHEbYC2*U**2-1) 
LOA Sb OX 
bZA 
!:>LA l.i.dS(X)>l 'f 

J ''" r' 
t.lb2 NO 

UJA XTE:MP 
S~A X<U : 
J fl/• ti t:LS3 YtS 
Lu A I-' J b y 2 
LDB PlbY2+1 
Jt-·;P t.L~.3+2 Ai"~S = Pl/2 - y 

tUH LUA Xll:MP 
L[)b X Tt.MP+ l 
J IV p ts TH 1 u=x 

t.L~2 LUA YltMP 
Luci YTtMP+l 
Jj\;p FUkl2 ANSvvr_f{ = y 

tU:d LljA. Ml-'2 

l U t3 i111Pc+ 1 
f ~!i YTEMP 



Pl-\1,:l!:: Ollb ~1'.J 

Ll::.HU\KYI KuU I I1H:b 

co12 
c 0 l 5 * 

'co i 4 

COi~ 

CUi6 

Coll 

Cf) i b 

c () .i '-1 

C IJ c! U 

c 0 i. 1 

c 'kc 

c 0 c'. .5 

C Ur!.4 

cn..:.:i 

l, Uch 

f 

cur:t'.'1* 
COcg* 
CO..)U* 
c 1) .~ l * 
C0.52* 
c 0 j_"l * 
C051H· 

(03'1* 
CO.Sb* 
c o.s l 
C 0 3c> 
cu..)'.; 

lVol::>I 

l06l&i 
l0bl71 
lun2ol 
lub211 
106221 
1062'~1 

106241 
l Obc~I 
1062bl 
10621! 
1Vb5UI 
llJb~ll 

l065c 
loh.B 
10654 
1u6 :S::> 
liJb5h 

1U6:5/ 
l Ob40 

lU64li 
1 Ob42i 
luoLJ31 
1Ub441 
l Ob4'.Ji 
1U64bl 

J\jbilll 

1 Oo')vl 
106".Jll 

02".> 1u1 k 

Oh220l 
lf:>6402 
1 l ':) ':> 7 0 
u114oc:: 
10':>671 
io2:51::, 
05':>.B'.:J 
1.., 6 .5 2 .3 
151b\J1 
1:'>71.51 
U40(>5_'S 
0 _)., l .57 

lllUL~ 

l 2~3.545 
(Jb0~42 

000Y:>l 
lc2:,7~ 

062.7":J1 
0':>'1471 
107-56~ 

1 l 1620 
14731.S 
070~20 

1~50!J2 

0 l) 000 0 

vu?.020 
C172llt< 
l12Slulx 
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Jrv·,p FOiH2 

PihY2 UEC 1.':l707963268 Pl/2 

MP2 ur c -l.~707963268 •Pl/2 

COEF j) I: c -1 •. B 0 34t::-b 

Ut. C 8.b4888E-8 

IH.C -~Jo. <19186E-8 

Ul::.C .5.d21u_s1t:.-6 

lJ I::. c -2.6215196E-5 

Ut.C 1.t>574297E:-~ 

UtC -1.38l195004E-3 

l>EC .01113584206 

Di.:.C -.105h92924S 

utc 1.762747174 

ucr 0 

****************************** 
SUti~OUlJN~ Tu COMPUTE ABS(X) 
****************************** 

CALLED ~y A JMP EABS ~ITH THE ARGLJ~ENT 

l 1\J f L (J A T I t\i G P 0 I N T F 0 R i'>1 I 1'11 T h E R E G I S T E R S • 
THt AB:)OLUIE VALUE IN FLOATli\JG POINT 
15 ~tTUKNEU lN A ~ H 

t.Ati8 !:>~A NEGATIVE.? 
J btj AklNV YES, i\lE.GA TE IT 
JhP f 01-< 12 



P A b t. U 1 l Y ltl l ':'.J 4:49 PM SUN., 11 MAR., 1979 
I_ 1 ~ ~ A h'. Y i ,.... U ~J f I i'-J E S 

C04l* 
(; 0 42* 

****************************** 
SUHROUllN~ TU CALCULATE SIN(X) 

'cu 4 . .s *. ****************************** 
C Ut.t4* 
CO~S* 

(, 0 ifr> * 
C041* 
c (J ... b * 
C04Y 

CALL~D bY A JMP ESlN WlTH THE ARGUMENT 
IN FLUAll~G ~ADIANS IN TME kEGISTERS. 
THt FLUATl~G RESUll IS RETURNED IN A & B 

1UhS21 Ul~U02X ECU~ 
1uoS3i vlOr,lbh: 

COi::JU 106541 OlSOUlX E:.Sll\i 
1 db':JSi (, 1U7 241-< 

c ()~ 1 106~6 i (J 7 250':-it< 
CO':::i2 lvb'::J71 07~:,UlR 
CO'.:::d 

co:,4 
C,)'..;~) 

C O"::ib 
CV";;/ 
(, !}':Jb 

c 0~'-1 

lU6bOi 01:,002X 
i UbfJ l v 1 a '.:}!)4t\ 

l U6n2 U l 7 44':lk 
1V6b5 117/7~ 

10bb4 01742Uk 
1 \Jbt)j 02'.:>4~4K 

l1J6b6 1Jl74.57k 
1 lJ b 0 7 I V l ") (J 1) 1 )\ 
lilolJi OLOI2br< 

CiJoO 106711 Ol~OOc'X 
1ub12: o i o:,ubR 

COt>l lvbl.Si 072'::106k 
c I) b 2 1 IJ 6 7 4 I u 7 ~ '.) 0 7 ,..: 
J•COt:;~ 1Ub7'.Ji v1~(Jli5X 

lUb/bi 1)10'::104~ 

CUtA lOb// 1 002v21J 
COt-':J lUlOUI 02'17U7~ 

COnn 
COn7 
c () 0 6 

C0b9 
c (j 1 n 
C07i 
C012 
C075 

C0/4 
cf) 7.., 
C07b 

C077 
1... o I c 
C01Y 

Iu7oi1 On~'-:1141"\' 
lu7u2' (J66:.11Sr.: 
l iJ I iJ j ', o 1 S v lJ 5 x 
lU/04' Ol0':>06k 

1070'.:>I Ol?:>Obt< 
107U6i (jf':.>'S07t-(. 
1 \J 7 0 7 I 0 6 2 :, \J o r.: P A S T 
lUllol On~':)U/k 
1 U 7 1 1 I U l S u iJ 1 x 
1vI1c 1 01 'J ':)dbr< 
1 \J ·1 l 5 I V 1 7 4 4 j K 

10714! t){F)OOl 
1V7 l'.JI iJl':>01)5X 
107lt'll IJ10'J\14i-< 

10/ 171 01 7 ~.:SlK 
10121) i Ul 0 I .SU!"< 
l072110lS0UlX 
1072<::.! OlU~V6k 

COou liJ/2j[ Vr':>lOlh' 

COc:l* 

FAD PloY2 

t-MP fOPJ 

STA XTt:MP 

STM XTt.MP+l 
F A.0 Kl 

J SB .Pwi-<2 
UEC -2 
J~d • It:-_ f\JT 
Jfv:P TRbt:R-1 
J~d FLOAT 
FfviP MM4 

FA U XTl::JliP 

bl A XTt:MP 
STH XlErviP+l 
f Sts Kl 

0bA 
JMP PAST 
LUA K2 
LC10 K2+1 
f ~d XTtMP 

STA XltMP 
~lb Xlf.MP+l 
L DA xTE:::MP 
LO(~ XTLMP+l 
FI\ f-' x. T i::fvl P 

J So • P vH< 2 
ut.c 1 
r:· 58 I'\ 1 

JSH .CHE.B 
Uf:F CUtF-1 
f-ivlt:.. Xlt.MP 

COoi::: J<J724!lJ':l 1i:,74 TUPI Ute .b3h619712 
lUfr!~,: 141,JOJ 

r C ll ~, 3 l V 7 t!. b i 1 U 1J •J 0 0 f•1 M 4 
1U72t I UO'JOU4 

UEC -Ll. 

X=2*X/Pl 

ERkOk If EXPUNENT >= 15 

x < 1 ·r 
YES 

ANS = X+CH~HY (2*X**2-1) 

2/Pl 



pµ,r;t_ 0120 1#1'"1 

L l L) r-rn R Y I r: u ~n J '" 1:. b 

c (J b 4 1073ul (i '-!lb V ::J 

'c Oti'J 
ltJl:Sl! (1 /?.I 5 _'S 

10752! l .Slil4:S 

101551 lOW7':l1 
COoh 1IJ7 j 4 ! 0£.t':J2bl 

1U73~1 1 "J7 :Sh~J 
COc7 1 v7 3bl 15·1171 

10/5/I Ultt777 
c 0 (i 6 1074ul u'JOb'::tb 

1 <> 7 Li· 1 I 107 00 4 

c 0 0'7 1U/4c!! vvuvou 
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COl:.F 1 Ut C l.18496E-h 

DtC -1. 36Sb75E-t4 

UtC Y.118016E-3 

IJt C -.2852615692 

UtC c>.~S25579248 

UCT u 

***************************** 
::>UBRUUI lNE: Tu COMPUH:. RND (X) 

***************************** 

l rl E A R G l.1 ME: l\i T U F f-<N D I S A 0 UM t.1 Y 0 NE 
lHE KOUllN~ GENEkATES A RANDOM NUMBER 
I~ lh~ A & H KEGISlERS 

COl..Jl* 
COY2* 
c 0 q '.S* 
CU94* 
COS':>* 
C0~;6* 

COCJ/* 
C O~c•* 
COS9* 
C10U* 
c 1 Li 1 1Uf4.51 002400 t.RND CLA X IS INITIALLY 1 

INITIALIZE EXPONENT 
COfVtPUlt 

,c 1 l.12 

c 1 (J j 

c 1v4 
cl li ':l 
Cl Go 
c 10 7 
C1G8 
Clv4 
c 1 i (i 

c 1J l 
Cll2 
( 11. 5 
c 11 1.+ 
c 1 l ':) 
(, ll 0 

c in 
c 1 l f!, 

c 1 l '1 
c 1r.:~0 
c 1 c'. 1 
c 1c.2 
c 1 I'.'. -~l 

10744[ 072v'~c'.t\ 
1 v J ti ~ I O ti ~ 0 t.J 5 t< 

107461 001<100 
lu/471 042U~5R 
1 v 7 :i u i !J h ., {) 4 ~ k 
107~:>1 I 004vbS 
l1Jl~c1·1 0400Ul 
l ll l ':'d I UbS(144k 

l\i7'.:>4i 00'::>2/"J 
101'.J~i OU?.iJ04 
1 0 7 'J b i I) 0 q I) 6 b 
1 IJ l 'j 7 i () 4 6 {j 4 4 K 
11H6iJ I UOlbl':t 
lU761 ! O\J!:l04 
107621 04'12bSR 
1U76.:S I Ou2iJ40 
107641002004 
lli76':li OOlbb:J 

1U7h6i \J72U45t\ 

107671 Oli:,044r< 
10/701 U1S647h 
107711 02'J11Jlk 

!JT A t:Xt-' 
LOA XH 
ALS 
AGA Hi 
LDB xL 
C..U:., tHb 
A fJ A 1 

HIGH 
PART 

2*XH 
+ .XH + 

XL *2"' 1 :> 
LDrl XL 
RbL,CLt,SLB,l:.:.Rb 
l f\:A 

ADD XL [15] TO 
(A) (FROM 2*XL) 

CLE,t:LH 2*XL 
AOt3 XL + XL 
l:LA, CLE:., SLA, t:.kA ADD OVERFLOW 

Tu (A) CLt.,HllA 
AUH F U-it:H 
SEZ 
lfvA 
1:.L A, CU:, ERA 
STA XH 
0lb XL 
J5H .P~CK 

J t··P r Uk 1 2 

ADD IN lkAILlNG BIT OF XL•2"'15 
ALJD OVERF Lm-V 

l 0 (A) 
EHASE A [15J 
STLlRt 

lNTC.GER 
NOkMALIZE AND PACK 



PAt,t_ U121 #l'":i 
l_ltif~AkY] r<l1 1JI l1JtS 

c12:,* 
Clc.'b* 
~c 1 c. 7 * 
(, 1 2 !.~ * 
c 1c_·4 * 
c 1 j{J * 
C13l* 
C132* 
c 1 .s ~ 
c 1 '.S,4 

cl j ') 

Cl5h 
cl .. ~ 7 
Cl5~ 

c 1 3 '1 
~ 1 '-+ (J 

Cl~l 
c 1 4 (! 
C145 
cl <-4 4 
c 1 !:J s 

cl i.4 0 

c J. 4 1 
(, 11.f b 
C14g 

re 1 ~ i) 
(, 1 '; 1 

c 1 ') s 
C1S4 
c 1:. ':i 
cl ':Jb 

c 1 ';. 7 
(, 1'.J0 
( 1 '.:Y 

C 10 IJ 

c l t. l 
c l !J 2 
Cle.) 
c 1t:.4 
Clo~ 

c 1 t)t) 

Clc7 
Clbo 
Cltg 
C 1 I U 

'c 111 

1077c.:: 
1017 5 
l 0714 
l !) { 7 '.::1 

1 o77b 
107771 
1 1 0 0 (J 
11001 
110 li2 
11003 
ll00<4 
11005 
1 l u Ob 
llV07 
llUlOI 
1 1 v 1 1 
1 1012 
11013 
ll(Jl'4 

1101'.:> 
11016 
J l (J 1 7 
110201 
11v21 ! 

l1U~2! 

110251 
110241 
1102 ':)I 
110261 
110 c:'7 I 
110301 
110.51 i 

11v52 i 

llv53! 
11V.54i 
1103SI 
1105bi 
110571 
110401 
llV'-'l I 

11042! 
11043' 
11044 
110 l.15 

11I)46 

l 1047 
11 U~v 

() (J 2 () 0 3 
v2Sl0lk 
0020c:10 
01'=>2I4k 
07 ?.':lObf< 
017c25K 
OiJ0031 
v27o41R 
0400'52 
v73037t< 
0/':J'J07k 
Ob~':>Obl" 

OlSUOlX 
011o:i1.i;..; 
V l 61J O~>. 
0 11 t) h (.) K 

072'J101"( 
076'.:ll lr< 
Oh?.~06k 

Ot>S'J07~ 

\) 1 ':>I} lJ ~ )( 

010':)ll}t\ 
01SUU2X 
(J l 0 ') 1 () k 

{) 1 7 44'.:Jk 

117777 
072':110i-< 
t.l T~:Jl lk 
062':J0bk 
0 6 S :JO 7 R 
Olbl.i04X 
010".:>luR 
01sou2x 
0l0':>10t, 
v72~)10R 

v/6':Jl lr< 
Ol7l~lf':Jk 

0 •) 0 0 () () 
0261 I) l r< 
(J/:-riU.57k 
0 ,_. 4 U I 4 

07bS07K. 
062SUb~: 

Ol~oOlX 

Ollv'::>2k 
vl~OOc~X 

0 l l 0::>6R 
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****************************** 
S U b R 0 U ·1 1 NI: T U C A l C U l A T E. S Q R ( X ) 

****************************** 

CALLt.O cY A JMP f.S[rn ~v!TH TttE. ARGUMENT 
IN FLOAllNG POINT FURM IN THE REGISTERS. 
THE FLuATlNG ~ESULT IS RETURNED IN A & B 

l:.S t~~ SZA,~SS x=o ? 
Jfv p FUkl2 y l:.S' ANS = 0 
~SA X<O 't 
j Sb EkkOR YES ERROR 

51.JRER STA XTtMP 
J!'.:,jj .fLUN 
SLA,ARS EXP(X) ODO? 
J fVJJ UOD 
AD A. Hl 
SlA SBUX SBUX=EXP(;(X)/2-1 
::>lb XTEMP+l LOW MANllSSA/2 
LDA xTEMP 
I-~·: p SA2 

FAD St32 

ts'l H2 STA YTt.MP 
s Tti YTtMP+l 
LDA X ft.MP 
LDB XTf.:MP+l 
r u v Y It.MP 

I- A lJ YTtMP 

JSe • P ~'liR 2 
iJEC -1 
STA YH:YP 
~Tb YTt.MP+l Y=(Y+X/Y)/2 
LDA XTt.MP 
LOb XH:.MP+l 
FDV YTEMP 

FAU Y TE:.MP 

ti 1 A Y l t_MP 
STb YH::.MP+ 1 
JSB .PWR2 

5t:WX OCT 0 
J IV:P fUk12 ANS :: lP+F/P)*2**SBOX 

ODU ::, l A ~bUX SHOX = l:XP(X)/2 
ADS MSI'- 0 
t»T d XTl:.MP+l LOW MANTISSl\/2 
L [J A XTtMP 
F tv ~ SAl 

t-AO ~bl 



P 1\ 1 ~ ':: o 1 2 2 I# 1 '::> 

Llt1~?A.;-.;YI !'('LJi..Jl lNES 
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C172 
Cll.3* 

f c 1 7 ,, 

c 11 ':i 

c 1 l 6 

c 1 i 7 

Ct/Y* 
Clc;O* 
Clcl* 
Clc·2* 
Clt~5* 

Clc4* 
Clo'J* 
Clf'.6* 
c 1 t. 7 * 
Clt.tH 

Clt9* 
c] y (J 

"c 1s1 
cl "3 ~ 
Cl~-3 

c l '-14 
Cl Y'.J 
cl 'fo 
Gl~l 

C198 
ClY9 
c 2 () 0 

110'11! (; ~ 7 \) 12h 
I 

I 

11 O~c'.! v70(J(J0 
llth31 v {) 0 0 \Jl} 

llO'St.il 01.iisuoo 
llOS:ii 0000 u u 
11(156! 043':J24 
110':171 04':d n 
llObOI 0660\JO 
llOhli 000.577 

Jt-.P tS T ti 2 Y::SBl+SAl*X 

SAl utc .875 

SA2 Dt .. C .518125 

Su 1 0 t.. c .27863 

s t3 2 Df:C • 4c:' 18 7 5 

****************************** 
SU~RuUllNf Tu CALCULATE INTCXJ 
****************************** 

CALLtO ey A JMP EI~r WITH THE ARGUMENT 
U\J F L U A T I I\' b 1-> 0 I NT F o RM I N Hi t. R E G I S T E I-< S • 
~NTIERlX) 15 FLOATED AND RETURNED IN A & B 

CALCULAlE~ THE FLOATING POINT EQUIVALENT 
UF t.Nl ltl-<lX) 

I 

1 lUbc! 077J3'7k Eii\ll 
l l l)b.S I v64v 11 
11064107':>04d: 
11065'1 067037k 
lltJbbi 017lb1JR 
1liJb71 U27U72k 
l lv70 I 01~)647K 
llU/11 Oc'1101k 
1 1 (J 7 2 I u b 3 .:s I 7 k E I l\J T 1 
1 1 1J 7 .5 I i.1 6 l 0 ~~ I K 

11074! 02"101R 

s l tS 

LOB 
s l t) 

LDb 
J5b 
JkP 
JSB 
Jr• r' 
L [!A 
LDB 
JMP 

::>tHJ X 
• ~'Sl 
i:.Xt-' 

5BUX 
IFIX 
t.INTl 
• P JI.CK 
f-(j t< 1 2 
GElCR 
~~ux 

f Ot-< 12 

SAVE LOW i!WRD 
PRESET BIAS FOR 

t.Hr~AKY POINl 
24-BIT 

IN ·1 EGER'? 
NU 
YES, PACK IT 

F?ETRlEVf 
NUMBE~ 



i-JAG'.: (>lc_S ~l':J 

L l h r< A r< Y I k u 'J r I iJ I:: S 

C2ll2* 
C20i* 

'c 2 v 4 * 
C2US* 
C2Ub* 
C207* 
c .~l} b* 
c2og* 
C2i0 
C~ll 

Cdi2 
C21S 
c21q 
c ~ 1 ".:> 

c 2 i IJ 

C217 
C2id 
C2iY 
C22U 
c 2c:l 
c cc-'~ 
C2C.s 
( 1~C4 

c 2 c: '.:> 

c 2 r: b 

c 2 c. 7 
,c 2c e 
C22Sl 
c 2 .$ 0 

C2 .. H 

c 2.Sc:'. 
c 2, :S 

C2S•:t 

c 2.,:;;-, 

C c!. 5 I 
c 2 .s a 
c ~ .:i '-1 
c;~r.:to 

'c 214 ~ 

l 1075 
11 U7h 

i 1 on 
1 1 i (i () 

1 1 1011 
111oc.1 
lli\J::SI 
111041 
1 l l \J '.JI 
1 l J. 1) b I 
11107! 
llll(Ji 
111111 
111121 
1 l 1 1 .:S I 

11114! 
1 1 11:; I 

llllbl 
1 l l 1 71 
lllcUI 
lllcll 
llli!2! 
1 11r~3 i 

111241 
llir!':li 
lll~t> 

1 1 1 ? 7 
111.50 
l 11 51 
lllj2 
11133 
11 L~4 
1 l 1 .S ':) I 

lll5oi 
11 L~7 I 
1l14() 
ll ltd 
l ! 14 2 
1114.5 
11144 
11 l lb 
1 11 !~6 I 

111t-i?f 
1 li ':>O ! 

1 1 l .., 1 ! 

1 l 1'.'.J2 i 

lll:di 

Ul7t>77R 
0~Sl0lk 

ooouoo 
0 0 2 0 I) 3 
0 271 :i':H( 
0020~(} 

\) l 62., 4k 
012':l0bk 
(1 l 7 22 5K 

Oh5o7r< 
Ul74.37R 
012~11_,i-( 

07~'J11R 

062:,Qbk 
0 b <:>:, ()7 r< 

U 1 f.>VU2 X 
01 llolk 
072'.:)lC'I"( 
O/b':>l3k 
062:506r< 
vn6:,01r< 
Ol~003X 

\) 1 1 l b 1 R 
01SOU4X 
Ul.O'Jlc:t-< 
012''.)lc;ik 

076':;;1-5R 
UlbUOlX 
010".Jlc.t< 
OJ~OtJ3X 

011171K 
iJ72'::H)61' 
07bS07t<. 
\Jt)316i'H' 
0b11 l l)j' 
0 l '.>0 0 4 x 
Ql!)':Jl)bk 
Ul~Oo2X 

\Jlllb":lt< 
0l':>0\)1 x 
() l 0':)12k 
1) is 0 u j x 
(JiJ02nlt< 
Ol60oc::x 
OlO':>lOt-< 
Ol':>!JOlX 
Olllb5k 
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****************************** 
SUtHWUTlNt TO CALCULATE:. LOG(X) 

****************************** 

CALLED bY A JMP ELUG Wllh THE ARGUMENT 
IN FLGAT1NG POINT ~O~M IN THE REGISTERS. 
T H t F L U A T I l'J b R E S UL T 1 S R E. r U h'. M: 0 I N A & B 

EUJG J~t3 .LOG 
,J rv: p FOt-<12 

• l UG NUP 
!:>ZA,RSS 
Jfl.iP .LUGl 
bSA 
J5H UdWR 

LUG!:-_!-\ 0lA XTU•W 
JSd • FLUi\J 
~lB XTi:.MP+l 
JSd FLU AT 
STA y T t r111 P 
Slb YH:MP+l 
l. DA XTlMP 
LOB Xlt•VlP+l 
FAD r<22 

STA UT f::.MP 
ST ti UTt.MP+l 
LUA X TE.MP 
L iJ H XH:.MP+l 

FSB k22 

I- D V UH.MP 

STA UTtMP 
ST8 UTErvlP+l 
.,:· fv p UTl:.MP 

f SH CCC 

t:iT A XTEMP 
~TB XTt.MP+l 
LlJA r··ie 
LLB Mb+l 
r=-u v XH.f'v1P 

FAO AAA 

F r.--p UTE:MP 

Ft) 8 HALF 

rAU y T t. rv1 P 

f- iv: p U:c:'. 

NON-ZERO ARGUMENT? 

YES, POSITIVE ARGUMENT? 
NU 
YE5 

Y=EXPO(X) 

u=x+SCH<l0.5) 

LJ: (X-SQR' (0 .S)) /U 



p ~ l; c. (j l ~ i--f ~! l .·:> 

~ ltH< M< Y i k i.i U f HH: ~ 

C 2'-lo 
C247* 

'c 2 .... ~j 
C249 
C2~0 

L2':d 
C2':l2* 
C253 

( 2 5Li 

c 2:; 5 

C256 

c 251 

c 2'::.4*· 
C2o(I* 
C.2td* 
C.262* 
C2t3* 

,c 264* 
C ~o':l* 
C.1~b6* 

C2.o7* 
C2ot* 
C2n9* 
C21v* 
C 2 I 1 
C?f 2 
C2/~ 

C2.T4 
C?.IS 
C276 
C ,?_1 I 
C2.lb 
C2t9 

1 Ll'-J4! 

l 11')51 
111~)6! 

ll1~7i 

lllnUI 

lllbll 
11162! 
lllbSI 
lli641 
l 1 1 iJ '.::> i 

lllt)bi 
1 11071 
1 1 1 1 o I 
111711 
11112! 

11 i 7 =~I 
111741 
111 7 ~ 
111'{6 
1 1 l 77 
11200 
11201 
11~1.)C: 

llC:U.5 

lii'.7ti//r-( 

(,J:,c/Llk 

0o~C::.6.5ti 

06Sl7~k 

1210/IH 

(J'.:)'Jc:::Uc~ 

Ol~vl)O 

0'J4211 
(; fJ ~ 0 () (j 

\J':Jlc'oO 
0Hl4Ll2 
lc561Jb 
()ql~41j'4 

0o'5tl 1 o 
Or:>SUV~ 

iJU6400 
00200:5 
Oc'~lUH< 

00·2vc:1 
Ob4 us:, 
On22b5k 
00'-'UUC"' 
Vul.SOU 
U~':>lOH< 
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J l'vY .LOG, I ANS=LUGC2)*(EXPO(X)-0.5+U* 
lA-8/X)) 

.LUbl J ~i tS Ef.UWR LOG OF ZERO 
Uvb< L(j A MNt:G RETUt<N 

LDb 'd 7 1 6 NEGATIVE 
,J f,'d.) .LUG, I INFINITY 

R22 IJ EC .lv7ltJ6781 ~rnR(0.5) 

U::.2 UrC .69.51471806 LOG bASE E OF 2 

AAA UtC 1 .c.92.0070981 

MB DEC -2.h398577035 

CCC u I: c l.bS67o26S01 

********~********************* 
SUtH.:Uu r ll'\IE TU COMPUTE SGN (X) 

****************************** 

CALLtU ~y A JMP tSGN WITH lHE A~GUMENT 

IN FLOATI~G POINT FORM IN lHE REGISTERS. 
UN kt.TUF·m A & B CONTAlf\I lHf:. FULLU~vING: 

lF X>O 
IF x=o 
1f :x < 0 

l::.SG1-J 

'lHcl\I +1 . 
·1 Ht_11J 0 
1 ril: N -1. 

CLB 
SZA,KSS 
JMP F0~12 

50A,r?S~ 

LDe .c 
L[J A FU3B T 
b z lj 
r<M< 
JMP ~Ofd2 

ZERCV.? 
YES 

N 0 , P 0 S I T I V E '? 
YES, SET EXPONENT 
LllAD MANTISSA 
POSIT I VE 't 
Y t S , C 01rn EC T t,1 A NT I SS A 



i--'1-lbE {Jlr!.'J ln1·1 
Lldf..'L\F\YI t-;11•J "I liJt0 

C2d1* 
C2o2* 

'c 2 c 5 * 
C?o4* 
c 20~)* 
C2o6* 
C2o7* 
C2tib* 
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****************************** 
SIJdHuUrJl'H-_ lU CALCULATE C:XP(X) 

***W************************** 

CALLtu bY A JMP EEXP w!Th TH~ ARGUMENT 
IN ~LUAl!NG POINT FORM I~ TH~ HtGISTERS. 
lME FLUATlNG r<ESUL1 1S RE.TURNED IN A & B 

C289 112041 0172061-< t:EXP JSB .EXP 
C2YO llcU~I iJ2~101l-< .JMP FOti12 
c,~91 112U61 OOOIJvO .Ext-' f\J(1P 

C ~ q 2 1 1 2 u 7 I 0 l :, o 0 1 X t- r·i P L 2 t 
112LO! 0115271-< 

C2Y_s 11211! (17250bk 
C294 1121ci 07'=1'J07K. 
CcYS 11C:l .51Ol7 1~i:'.llt< 

C2Yb 112141 02730hR 
C,.>_'-if llcl~I 073.30IR 
C . .:>Sd 1121bl v17437t< 
(,~YY 112171 072'.:lllik 
C500 1 lC:.cUI 01~(-)llh'. 
C~Gl llc:c:il! Ot>5501K 
CSv2 11222: O.:.t~Yi'::d" 
c_~v--' 1122j1 vo2021 
C 5 v 4 1 1 2 2 4 I O c:. 7 3 1 1 f< 
C.S\Vi 11225 1

, fJ4 3 H ht-< 
C.'>vb l 122bl vO~U20 
~C 1 lJ7 1 l 2 2 7 I o 2 7 s u 5 " 
C-31..;d 112.SUI U62"JV6k' 
C50Y 112.511 Vb~'::l\)?k 
C31v 112.:Scl 111S005X 

112_BI vlO'JlOR 
(51 l 112-141 01?':)06!-< 
C S l 2 11 c 3 S '1 ll l 6;:, I) i K 

CH5 112561 VlbUOlX 
11c!>71 UlU'::>Ob!-< 

(, H4 l l24V I Ol~~ld< 
CS15 11241107b~l~K 

c 1in 112421 UlbUOcX 
1124..SI Oll517h' 

C517 11244! 012':Jl0t-< 
c <,Ji; 1124~! 07'1':Jllr< 

C .~ i 9 l 1 ~ 4 6 I 0 h .) j 2 1 t< 

C ~c:I) 1124 7 I vb 7 S22r<. 
C~2l 112':Ju1 VlSOUL~X 

1 1 c:. S 1 0 1 0 ') 1 t: R 
C)c~ 112':12!072-:,1uf.: 
CSc.3 112~1.SIO/'J':lllk 

C.5C.4 112~410rd5~3t< 

(., 'S 2 ':-1 1 1 2 '"l 'J I 0 b ·1 S ~ 4 K 
C.~c:b 112'.JhlOlbUUlX 

ll~'-:ill vl1J':il2k 
c :5 2 7 1 1 2 h v I IJ 1 6 v \) c x 

1 1 2 b 1 \) 1 1 ~ c ~ K 

C52d llC.bC.i Ul'10U5X 

~Jl A XTFMP 
Sfb XTt:.MP+l 
J SH • It.NT 
.JMI-' .EXP1 
SlA lNfE 
J !)!j FLuAT 
j ·1 A YltMP 
;:) 1 ts YTf.MP+l 
LL1A IIHE 
AUA f-'1124 
bSA,kS0 
J t-';P t:: X Pt.R- 1 
ADA .244 
SSA 

Jfl.:P LEt-d: 
LDA X 11:.MP 
LDB OtMP+l 
t- ~ t; YTtMP 

STA XTl:.iV!P 
STB f... TE:.MP+ 1 
r l"•P XTtMP 

~lA UTLMP 
SIH UT tf"1P+ 1 
I- At) AAAA 

~TA YTtMP 
()Td YTtlv\P+l 
l u A ;:)\:3 b" 
LU!J ddtH~+l 

FOV 'f TEMP 

;:, TA YTE.:'VIP 
t;T tj YTEMP+l 
LOA cc cc 
LUd CCCC+l 
f- iv: p IJTtMP 

f AU uooo 

,.. jt) Xll::MP 

HHE = nJT!ER(X) 

Y=E:NTIER(X) 

HJTE >= l 24 ? 
Yt:S, C.RRUR 
1 N T E < - 1 2 0 '? 

YES,ANS=O 

X=X-ENTIE.K(X) 

Y=HBBti/Y 
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L J t:i"" A I"< YI rdJ 'J T 1 f\J I::: S 

l 1 2 b _51 o 1 O'Joor< 
C~2Y 1126 Lil 01suosx F~o Y Ti:.MP ,,. 

1 12n<J
1

1 Ol(nlUk 
C.530 11 c'.661 (J l 2 '.) 1 0 t< STA YTErvJp 
c 331 1126 li (i I ~ ':ll 1 1"\'. STB YTt:MP+l Y=-X+DOOU+CCCC*X**2-Y 
c 5 .s 2 112101 lib:?SOhK LUA XTEMP 
C333 112711 (lb b '"l IJ / K LU8 XTtr4P+1 
c j 3 /4 11272 1

, 01':>D04X: F I) V 'flt.MP 
1 I c I 5 1 \J 1 \) ':) 1 0 j( 

(. s :3 ~ 1 lc7L~[ Vl':lU02X FAD ~i ALF 
1121:.ii GO O~o 1 t< 

c 5 .. '.Sh l 127bl 0 3'7 .'S d 1 k lSZ I r-.J l E 
C.3.'.S7 1 127ll uoouou r~Oi:> 

C_Bb 11.:SU0 I L 1 744'.:Jt\ J~3 .PwR2 
c 5 .:S" 115011 (J00vuo INH: UC f 0 
c _s 4 0 11302! 12720t)R J~;p .EXP, I ANS:(O.S+X/Y)*2**INTE 
C.541 ll.30.:SI (J 0 ~40 (i l E. t-( t CLA 
(. .s 4 c 113041 00':>400 CLt1 
C5c.t.'.S 11-'0~i l~7?uok Jf"•P .EXP, I Al\JS=O 
(, 544 11.3061 Otd40bl-I'. • E X:P 1 LLIA X2fMP 
c j4:_., 113011 (Ji)~ 0 2 0 dt, A 
c -~'+h 1 LHUI 027 ~ldk JMP ZERl: 
c .3 4 7 11311! (JJ')~ll-!1-\ J~t) ERkUR 
C~i..+8 11312! 062222k E XPl:.1'< l IJ A INF 
C ."i4Y 1 l .:S 1 5 I Oo4ll:J1 Un; M2 
c ~~o 113141, 1c72U61-? Jf'.tP .EXP,! 
C!>~l* 

,.c s:,2 1151~1 117604 ivi 124 UE:.C -lr.'.4 
c 'S::r3 llSlb OOO .. "'b4 .244 UI: C c44 
c .S:r4 lLH 7 0 :'.d '.:nc AAAA tH::C d7 .. t.t17497202 

11520 160416 
c ')j~ 115211 04".>417 t:HitHi i) t. c bl l.9"/2269':) 

lL~?.2: 01 i:,424 

c 'S':.)6 11.32.31 04.B72 cc cc Uf C .05465735903 
l 1..:S24 l OIU!.)11 

c .5 '-..J l 11.ScSI V476'4.5 DUOU Ut.C 9.YS4~957K21 
1 13~6 i 001410 

CY:. H 11.52ll 05612'::1 L2E u E- c 1.442b95U409 
11.1.501 017002 
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L 1 b t( At<. y ~ i.J 1J I 11\J E 8 

C '.Seu* 
(.fol* 

****************************** 

'c fo2 *. 
(. .fo ., * 
C5t:i4* 
c ~Sb'.1* 

ti lJ ~ k 0 UT 1 N !:: TU C 0 MP UTE CH t:fH ( X ) 

****************************** 

CALLING S~LlU~NCE: 

C .5-:;,h* LUA X (FLOATING) 
C5~7* L0H X+J 
C36d* JS8 .Crl~H (RESULT FLUAT!NG) 
C~oY* DtF C (TABLE OF CHEbY.COEFFS.,FLOATING) 
C .3 I o * 
l. ~f 1 11.S.:>1 I 000000 .CHt:t:S NOP 
C.~12 ll3.S210l~U01X f-f\·P !\2 

C :1 I 5 l 1 ::> 3 4 i v I 5 4 U b t< 
C.574 1 Lj3~)i i;l74v7k 
C51S 11:;.5bl lb7.:UH< 
(. .S 1 h 1 1 j 3 7 I 0 l ·7 ,~ l 4 k 

C317 11340! 160U01 
c 570 11.3'41 I vu6li04 
c.n.;i 11 . .34c> 1 164\Jol 
CScO 113LJ3iv7~41h~· 

C~cl ll_"i441Vl7'~llr< 

L .s.:2 1154~ I OtJ?.'-iVll 
C3c.3 ll546I01~54lr!r< 

C:Sd4 ll.54'1107:5415k 
C ~ t3 S 1 1 3 ~ 0 ! CJ .~ 7 4 l 4 k L 0 P C 

,c -~ .:j b 1 1 .S ~ 1 i 0 5 7 4 l 4 K 
C~c7 113'.J21 lo5Lil4K 
CSt8 113':dl002!J03 
C 169 113~.:.t ! 027 376R 
C .~ 9 0 1 1 .5':J '.:J [ 0 6 3 4 1 ~ K 

CY~l 115''.)o:vb71-tl3H 
C3Y2 ll.5'::>71u75410k 
C.~SS 1151'.)v!07741lt-< 
(jY4 1136l[Vb5~lbK 

C~9~ 115b2 0h7417k 
C3Yo lljh5 073412K 
C~97 ll~o4 077413R 
C5Yb 11.fo~ivlSOvlx 

c ~s 9 

c 4 \) u 

c 4 U 1 
c 4 li r.: 
c 4 v -~ 
c 4 t) 4 
c ·.i IJ ") 

C40b 

C LI V 7 

c 4 v () 

11..'Sntr 
l 1 j t)I i 

J 1 .:J l 0 I 
11.5 / 1 I 

115121 
1L:S731 
ll.S7<.+! 
11.Ht:i I 
1 1 .S 7 6 I 
11j17 I 
114001 
1140 1 I 

114021 
ll4Uj! 
114041 

Vll'10~'t< 
01600~);, 

U11410h'. 
(Jlb002X 
111. 141 Li K 

0 l :s 41 td< 

Oll417k 
027 Y:JO!'\ 
0654lb~·· 

vo7417K 
01"V05X 
0114101< 
IJlSOUlX 
VU026lk 
O<i75.'.S1~ 

CllUl 

~TA X2.lMP 
i:)]n X2TMP+1 
LlJB .C11EB,I 
811:1 ClMP 
LLA 1,1 
1 I\ B 
LLdi l,I 
01A UTMP 
~ l b u l f !l p + 1 
CLA 
~TA ti T fvlP 
~TA bTHP+l 
I&Z CH'iP 
J!)Z CTMP 
LOA crr-w,1 
SZA,r-<SS 
JrvP cuuT 
LDA olMP 
LDb b Tl\iP+ 1 
STA ATMP 
~ l d A H:P+ 1 
LDA UTMP 
LDb IJTrviP+ 1 
b TA b T r~.P 
S T b b T l'•t P + 1 
P\'VP .X2lr4P 

F58 A 1 l\;P 

f- AU CTMP,1 

STA U Tf11~P 

blo 0Trv:P+1 
JI'- p LOPC 
LUA U lf'"iP 
LUo D T f'.1P+ 1 
FS3 A _I MP 

FIVP HALF 

lSl .CHE8 

C POINTS TU COEFFICIENT lABLE 

GET FIRST COEFF 

C ( N): U 'r 
ZERO FLAGS END OF TABLE 
NU 

A=B 

U::C (N) -A+B*X2 



PAbC:. Ul~b '#1':> 
L lri t< A ''<Y I R d U l I NE ~ 

C4U9 
C.41!1* 

fc 411 
C412 
C4L<J 
c 4 j 4 
(, 4 l :i 

C4l'7* 
C41K* 
C414* 
C4i0* 
c 4c:_ 1 * 
( I.fr. C:: * 
c 4r.:' .'l* 
(424* 
(, 4c::''.:J* 

CLl-cb* 
C4c:7* 
C4ch* 
C 4c!Y* 
C'.i.30 
C4 .. H 

.iC q 32 
c 45 <) 

C LI 5 4 
c 4.) ::i 
c 4 .3 b 
c 4 37 
C4jb 
c 4 .:5'-;I 
(440 
c '-+ '-t 1 
c 4 Lj 2 
Ct44:\ 
(.44Ll 

1 140 ':ii l 27B1 K 

1 14 (J b
1

I (J(_1Q(l(l(J 

1 141 (J ! 0 () 0 uo () 
1 ] 4121 (10000U 
1 1414! 0 0 D (J 0 0 
1 141 bi (JiJl)\)(1U 

111.i2v1 OU0 1Juo 
114211 U73406h' 
114221 vbOOvl 
11423! 010074 
11424! 0000.3.'i 
1142':'.>i U~743lk 
114261 OLl225'::lk 
l 1 4 2 I I 0 ;) 2 o 2 1 
114j0[ l.-!.74c'.Ok' 

114.S 1 ! 057 420tt 
l 14~s2: v~:d4Uht< 
114531 01'71oOR 
llt4..S41 000000 
1143~1 voOvvl 
1143bl 1.~742()1-( 
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J11i:p .CHt:t3, I AN8= (0-A) I 2 

x2TMP tis s 2 
A Tl'•1P b5S 2 
b T 1\!iP ;;SS 2 
CTMP t1SS 2 
iJ T 1\1 P d~S !'!. 

******************************************** 
SUb~UUll~~ TU COMPUT~ TH~ ENTIER OF A NUMBER 
~rlObE tX~0N~NT IS LESS lriA~ lS 
******************************************** 

CALLING StGUtNCE: 

LO t\ X 
LUA X+l 

( F L 0 A T I t\I G ) 

J Sd • H::i\iT 
JSd tkt-<01-? 

(RESULT INlERGER) 
l~XIl IF EXPOCXJ>14) 

• l t. t'J T N ll r> 
5TA Xi::'TMP 
L [l A 1 
AM> MSK 0 
~LA,1-<Ak 

Jl\·;p *+4 
ADA rvq~ 

S!;A, t"<::>0 
J f\1 P • It. l\J T , I 
l S l • l i::. l'J T 
LIJA A2li'4P 
JSB IFlX 
t\llJP 
L [)A 1 
J t•d-' • I t N T , I 

STORt. HIGH PART 
MOVE LOW PART TO A 
ISULATt. EXPOfi.JENT 

IF NEGATIVE OK 

E.l(PO(X) > 14 
YES, E~ROR RETURN 
NU BUMP RETURN POINT 
RESTORE HIGH PART 
CALL ENllER 

PUT RESULT INTO (A) 



PAG':: Ul29 i/:11~ 

L 1 i1 i-; H. '""- y i k I I u I I i J t. s 

Cll 1~b* 

(. ll'-i 7 * 
-'c 4 L.j e * 
C4<49* 
C4~0* 

c 4 ':) 1 * 
C4'::i2* 
C4~3* 
c 4 :i4 
c 4 ~:, 
C456 
c 4:.0 7 
c 4 s (~ 
( 4'j'1 

(·!.ltd* 
C4b2* 
C4t-·5* 
C4t.4* 
C4o5* 
((166* 

C4t,/* 
c 4bh * 

,.c 4 b 9 * 
C410* 
C471* 
C412* 
C413* 
C414* 
C 14 IS* 
C lU 6 
c 417 
C4/8 
c 4 '19 
c 14 0 0 
CL+cl 
C4c2 
C4~3 

c 48, 4 

C4o:J 
C46t-i 
C4d7 
C4CiM 
c lj t 9 

C4Sl 
cl~ s c:'. 

C4S3 
"c 444 
c ·~ '-j':J 

114.~·11 0 u 0 () u li 
l 144 (JI 06t~o-7o 

l 14 .... 11 07~U4c't( 
11442 1 0ur:,.~oo 

i l 4td[ vlt>647~ 
11444! 1274571-< 

1 1 14 .'.1 ~ l 0 0 0 () 0 (} 
11446! 002003 
11447 I 027461~ 
114SO Ol340bK 
111.!':)l 01722.:Si-< 
114'::>c': (J/7407k 
llt.i'j31 l4344Sk 
114541 OU1200 
l 1 4 S ".J i () 1 0 I) / 4 

11'-lSbi lJ/ 1)001 
ll4'J/I 0474lHR 
l 1460 I 0td4UbK 
1 lllbl I 05744SR 
l1462l 127445r( 

1 i 46 ~'S ! oo !JO u U 
1 l 4h4 I Ou U u vu 
0vO'J1 
ovv~2 

1 1 () 5 '71 

4;49 PM SUN., 11 MAR., 197'1 

****************************** 
s u 8 tW u r U1~ t T u F L 0 A T A r,J H\J T E c; Et-( 

****************************** 

C A l LE. D b Y J S 1'$ F L 0 A f ~'V l TH I NT E GI:. R l N A 
TH~ fLUATING ~OINT EQUIVALENl IS RETURNEO 
IN A 6 b 

FLUit T l\ilJ p 
LOB • 1 ',:) 
Slb E. x p 

CLH 
JSH .PACK 
J t-:P FLUAT, I 

**************************************** 
8UdkUUTIN~ Tu MULTIPLY HY A POWER OF Two 
**************************************** 

C A L L I N f.:i S l:_LJLH:. N C E 

LOA X 
LOd X+l 
J- So • P~\k 2 
uEC N 

(i-:LOAflNG) 

( 1~ t. S U L T F L 0 A T I hH;) 
( !NT.t:Gl::.R Pu~'JER) 

~~TUkNb ~lfH X*2~N IN A&8 
l'JU CHE.CK IS MADE FU~ EXPONENT 
OVc:.RFLUv" U!-< UNOEr<FLiJw 

.PWKC: !\JU p 
~ZA,~S~ x=o t 
J fv, p .t<tT YES, ANS:O 
STA X2TMP 
JSB .FLUN 
:s 1 ~ x2rMP+1 
ADA .Pwk'2,I 
t-<AL 
M~u !viS f\ 0 l\J E /v E X PU = ( 0 L D E X P 0 ) + N 
::,TA 1 
AQ!j X2TMP+l KEEP ULU MANTISSA 
l [J A X2 fr-1P 

• h' t T lSZ .PV'JR2 
JMP .Pw11t<2,1 

l T 1 bSS l 
TT2 u~S 1 
TT3 tb>U T tr•lP S+ 4 
1T4 tl.:.U f Et-.PS+S 
FF LAG tOU SHUX 
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'"! A r r' 1 x r< G u T .it'-1 !::_ s 

C~Sl* ***************************** 
(, I~ s cl * MA T I~ l x ~) T l•i T t. x E c u T I 0 f IJ c 0 l\j l Ru L 
CQ99* ***************************** 
CS00 
CSvl 
C SL.2 
C ':JG 5 
C504 
CLS0'.J 
C Silo 
C'.:lul 
C5Gh 
C'5G9 
C :-, 1 V 

cs i 1 * 
( ':J 12 
C515 
CS14 
c '1 is 
c :s 16 
CSl 7 
CS18 
CSlY 
C520 
cs c' 1 
C52c 
c '")c- 5 

,iC Sc'4 
CSc.~ 

c '1c'b 
C 5 c~ 7 
C St:::b 
CS24 
cs 3 (J 

cs .j 1 
c 1)32 
cs.n 
c s·34 
cs .5 ~ 

CS.56 
c 5 .5 7 
CS HI 
CS:.9 
c 1::l40 

cs l4 l 
c 5 ij 2 
c 54 :s 
CSi.+4 
CSt40:, 
CSqb 
C-:lq 7 
C'St..to 
c 1:)'-lg 

~-(lj':.;0 

c:., ':)} 

l l4b'.:>i 

l l 4bbi 
ll4bll 
1147(11 
ll47li 
114721 
114131 
114741 
1 14 l i.J I 
114761 
114711 

11':l0 U I 
11SU11 
1150C! 
115V.SI 
11504! 
1150'.:>I 
11:io6I 
ll':>U71 
11~101 
i1:,111 
11~12! 

11515! 
11S14! 
1151:>1 
111'.Jlbl 
11:,171 
11 ~2 VI 
11 ':>21 ! 

11~221 

11~2-~i 
11 :>2'4! 
11 '.Jc '.Jl 
1 l ':>2bl 
1 1'.Jr!..7 ! 

11 ':>301 
111::>311 
11552 1 

115331 
l l '.:>541 
11 '::> :S Sr 
ll~d6! 

1 1':)3 7 
11~4UI 

115411 
11S·42I 
1154 .:SI 
1 l j 4 41 
11':l4 '=>t 

115461 
ll:i4ll 

017Uoi'K EMAT 
05SU45R 
01211.Sk 
VU200c 
02'7 62.vt< 
() 1 7 Vbc:'.ii: 
012c1~VK 

v72u":J7K 
0~22151'< 

002ln.Jl 
01~671!'1'. 

Ol7v6c:'~ E1'•iAT 1 
0121761-< 
00200.5 
02~2.Br-< 
OllbL'ik 
(J0':>007 
vc'73Uci-< 
(d~U4'.:iK 

160001 
01 ~22r1l·"< 
(il21J6li« 
Ob?.OS7R 
05221:.Sh: 
027S71H'. 
01-44U'S'J 
1b0(J01 
0 7 2v6r.:'.1"< 
0101}7'-• 
(.;()3U04 

V 7 21J6.~I-( 
(J 7 20641"\ 
lbO(JJl 
001P.7 
010U7Q 
00 _3l) u lf 
07206'::>k 
Ol'JU/bt< 
0v240o 
v12U0li\ 
\Jb2V~'JK: 

U'.J2UjlK 

027':i':HIK 
l117Ub?.~ 

0122c!JK 
(.h2200t< 
li5':.v01r< 
(;27:>':JOK 
(>U~400 tMA l C'. 
U".16110lt< 
(; l 7 4 4 (H< 

J So LU t tvlP 
I::; l TEMPS 
Af\!D :111SK 1 A : 
SLA 
J IV. p Ef"'1A T7 
J ~!j LDT MP 
Al\U OPt"lSK 
STA :Vil lj X 1 
Cf- A tWUP 
KSS 
J !),j PRr\Jli\ 

J ~:1 LD TiliP 
A ~~D MSKl 
.'.::ilA,r<S~ 

J f'cP XtC4 
JS8 :SSYMT 
l ~; B I ~ z H I R s s 
J r.,p t. 8-1 
l~Z IEMPS 
LDA l , I 
A r\,l) l Nf 
STA lj 1 
LG A i·1L tiX l 
Cl-' A ROOP 
J ~IP tMATS 
A[) t::> .2 
LUA 1 , 1 
SlA i:H -t 1 
ANO 1"1SK 0 
et-:A, l NA 
SlA ud 
STA n2+1 
UJA 1 , I 
ALF,ALF 
A fJO MSKO 
Cf'.':A, l NA 
;:>TA tJ 3 
JSb LCHK2 
Cl.A 
bTA i'-'lC KS 
LUA f t.rvlPS 
Ct--A PRADO 
J fv;p tMAT3 
Jbd LO P,1p 

Af140 UPMSK 

CPA tHLIOU 
.LSL !v".C r< S 
.J t·1 p EMAT3 
(; L d 
CPB MCr<S 
J ~) 13 f:UE:LM 

f11A T Rt:AO .. . . 
MAT PRINT? 

NO 
y t: s 

SAVE 
TYPE. 

PRINT? 
f\JO 

YES 

LOAD 
OPERAND 

1\iULL'? (ENO OF MAT 
y t. s 

NlJ I SEARCrl THE 
F OUNO'! 

N(J 

YES 
8AVE ARRAY 

BASE ADDRESS 

kEAD? 
YES 
i'JU 
~AVE. 

D I ME N S I 0 1\i S 
SE: T 

COLUMN 
CUUNTtKS 

SET 

ROW 

CUUNTt:.R 
SET DELIMITE:R 

SET Ol::LH-1ITE.R 
AS COMMA 

MURE 
ST AT t Mt. N f'? 

i\iO 

y E. s 
EXTRACT DELIMITER . : . 
YE~ 

COMMA 
DELIMETE:t~'! 

y t. s 

PR! NT) 

SYMBOL TABLE. 



~Al?E 01~1 til'.J 
\j A l I< l x I< u lJ T 11 J t s 

CSjr! ll':l':"JU1Ol7j2r!i-t l::.MAT3 J~d UULD 
C5':)3 llSSll OOOOblR Of.:f tH 
'c~:.4 1 J ':J'.)2~ l.d">OblR ISL bl 
C'-l~S 11'.:l::>:S! 05'.>0blK ISZ bl 
C'J0:,6 1 l':)SL+I 017q26f~ ,JSH E!\iUUT 
<.S:-1 l l'::i':l':,1 u.s~Ob.3~ l~Z d2 
Cl):,8 
c !:i-:)9 

C 'Jc O 
CSol 
C'.:lc.1".'. 
C'Jt.3 
C St.4 
C '"lo".::1 
C ':Sch 
(, ~b 7 
CScb 
c :,t;9* 
c ".)1 u 
CSll 
c '-)12 
c '~7 :'.S 

c '.:) 14 
c ·~ 7 s 
C':Jlh 
cs., 7 
L:, 1 M 

,c 'J 1 g 
( S G () 

C '.:ic 1 
CSc2 
C ':":>c .3 
CSc4 
C rv;S 
c )on 
C'.)o7 
C '; t M 
C C,c.Y 

c ':"I '1 u 
C S"i 1 
csq2 
C:J'-1~* 
CS'14 
C S'-1 ', 
C S"io 
CS'-11 
C '")Y8 
c '-)'-19 

c 6 l, (1 

ChUl 
Cove 
Cbtd 
Cn04 
'c bU S 
c 6 li 6 

11 '.:l':-l6i ur..754St1' 
11~'171 llll46lr< 
11Sh01 Ul74blk 

J tv•·P 
JSB 
J~b 

11 Sbl i Ob~Uh4k LOA 

EilllA 12 
OUTLl\J 
uUTL~ 

fj 2 + 1 
b2 11~62 v720b3R ~TA 

1 l':>h..:i· 0_5<,0b':iR lbZ !i3 
1 1 So Ll j 0 2 7 ':.i S (1 R J rv: P C:.1v;,1..\ T 3 
11 ~1hS Ub604'..:IK i:YlA T 4 l Dt:I rt. ~'iP S 

PRADO 
Xl:C 4 
t:MATl 

11~66 U~6U31~ CP8 
1 1 1::> h 7 I 0 2 ':> 2 .:S s R J ~) p 
115"/0 1 l)27SU0R Jiv,j:-1 

tl1:Jl1107?1Jb3R EMAlS ~lH be 
11:.72! tJ1706i:k J~H LOTMP 
1 1 S 1 .5 i v l 2 2 2 (i R At" 0 I) P M S K 
11~7 41 06b04':1R LDH l tr-1.PS 
1 1 '.:> 7 S I 0 :, b (J .3 1 r<: C Pd PR A DD 
lljlbi 00240U CLA 
11':.71! Oj22oht< CPA t.11100 
llbiJUI Ul7l44K 

llbOll Uh20b~Sr< 
11602 I ()(~005~ 

llb\Jj! ln()(j()() 

1160"' I I) 17130R 
1 l b 0 ':) i u 0 1 1 llO 

110U61Ou30V4 
1 1 b U 7 : 0 I ~ u b ~ f < 
1 lolOi 01S324!-\ EHAT6 
116111Ul7.342t< 
1 lo12i OOOOblH 
l lbl.SI o.s~Ot>l~ 
llol4103SOblr< 
llbl':.1! v.561'J61JR 
116161027610k 
116171 027':;o'::iR 

J~b r<EUIM 
LUA t)2 
AIJA .2 
LUA 0 I l 
J5o MOlM 

Cfv'A I !f'.JA 
SlA tj3 
JSo FOATA 
J~B UDbT 
OtF tH 
lSZ 111 
Ib:Z tH 
ltlZ d3 
Jt<P t.MA T 6 
Jl\iP ti'-1AT 4 

llt:>i::'.01 vl7bl5k l-_MA17 .J~e ::->SYMT 
1 1br:!1 ! 0 IJ ~ () 0 4 I l'l D 
11 b22! lbVvOl LUA l ,l 
llb;.::~'SI 012222t< Af\;D !Nf 
116241 0 l ~Uo:if~ Sl A t)5 
l 16c:'Si v76ub.SK :,Tt:S 1·12: 

l lbcbl 1.1440:)':,l AlJb .2 
116<!7i lbOUUl LUA lrl 
llb.:SUI (Jl~Ot>br< STA t33+1 
l lb.51 ! U0<-40£~ CLA, ll\lt\ 
1 1 6 5 2 I 0 7 ~'S 1-H-l: u k S 1 A E l) t l M 
1 1 6 ~B I U ] 7 iJ o 2 i-< t NI A T 0 J ~ ti l iJ 1 M P 

ISL lt:.MPS 

.. . . 
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LOAD 
NEXT 

E.ltMENT 

UUTPUT IT 
RUW CUMPLt.TE'? 
NO 
YES, DO 

SPACING 
t<ESET 

COLUMN COUNTER 
A R t< A Y E X Ii A U S T ED 'f 
1\1 (J 

YES, MORc. 
STATEME.Nl'? 
NO 

YFS 

SAV~ SYMBOL lAtlLE POINTER 
f:XTRACT 

NEXT iJPERATUR 
ST ATC.ME.NI 

E X H A U S T t. D '? 
YES 

YES, REDIME~SION ARRAY 
LOAD 

ARr<AY 
DlMENSIUNS 

SI:. T 
ARkAY 

ELEMtl\JT 
CU lJf\I TE f< 

FEfCH VALUE 
STORE:. 

IT 

ARRAY EXHAUSTED'? 
NO 
y t_ 5 

SAVE 
oASE AOURESS 

lJF .DESTINATION 

ARi-<AY 
~AVE SYM8UL TABLE ADDRESS 
::,A VE 

IT::> 
DlMf .. NSlONS 

ASSUMt:. MAT 
t<EPLACf:.MENT 

LUAO NEXT 
UPtk A!'JD 



•)Abt: ul.:S2 itll':> 

c 61)7 

)C 6 u 8 
c b (j 9 

'vi A I k l x H li U l I ~,;I:: S 

1 1 b 3 ~ i (; 1) d 0 2 0 S ~ A 

116~6 0~77~~R J~P EMA11 
llb37 01~17bk ~MAT8 A~D MS~l 
llb4U lit>?l>O-~ ~ZA,RS:; 

11641 027713k J~P tMAlO 
llbQ2 017bl~k JSB SSYMT 

11\Jti 
LuA 1,1 
Af\JD INF 
STA 111 
A [1 b • 2 
L[J A 1 ,l 
S T A 1:5 1 + 1 
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ARRAY FUNCTION.? 
y t. s 
r\IO 
SCALAR MULTIPLICATION? 
YES 

NU 
SAVE 

BASE 

ADDf~ESS AND 
OHH::NSIONS 

OF FIRST 
SOURCE ARRAY 

C6lO 
c 6 i 1 
C612 
c 6 1 :; 
Cbl4 
c b j ':J 
C616 
C6i7 
c b le) 
Cni9 
Cbc:O 
C oc'. J 

C 6c>) 

11645 0 1)6004 
llbl.14 lbOuOl 
1164~ 012222R 
ll64b 0720611-< 
ll61n 0l~4055 

1161)01 lbOGOl 
116~1: 0720b2k 
116:,2 ObSUt.i5R 
116':'31 G~':>031H 
116':!4! Or!.7b7qr< 
llo':"lSi 01'7v62R 

LOB TEMPS STATEMENT 
u· d PR ADD E X HA UST ED "f 
.IMP t:MAT9 YES 

Cbc.:S J5B LDlMP NO EXT~ACT 

Cbc:ll 11656: 001727 AND 
RECORD 

EMAT 
OPERATOR 

C0?S llb:,71 G10u72 
Cbc6 ll6b0 040U4j 
Ch~! 11661 1 0/3440~ 

Ch~fi 11662 0170b2~ 

ALF,ALF 
Al\;0 .b.S 
AGA Mb 
SlA t:DtLM 
Jbd LDTMP 
Al\:[) MSKl 
JS!:) SSYMT 
H.:i.3 

SAVE 
Cnc:'.Y 116h51 012176!-< 
CtL~(J ll6b4i Ol7bl3R 
tb-'1 116651 00':>004 
C6~2 116h6 lbOOOl 
C b .) 5 1 1 b b I ; 0 1 2 2 2 2 i( 

,<;b34 116/UI 012Ub5r< 
Cb5':> llb7li U44u5S 

116-/2' ln0\)01 
1167:.:S 1 v7 2v64k 

LUA 1,1 
Ai\!0 !NF 
~1A o2 
ADd .2 
LlJA 1, 1 
STA 112+1 

c fdb 
c 6,:-; 7 

C63o* 
C6i4 1 1 6 7 4 1 0 6 3 4 4 0 k. E 1111 A T 9 L U A t. 0 E L M 
(; bi.40 

C oi..i 1 
c 642 
<; 6 Lt ..s * 
C6~4 

c b <4 ':) 

C n...+o 
c !j ~ 7 
C64d 
Ch49 
lb'.:.0 

l lbl~'1 04Htl0t< ADA LMAP 
llb761 ll4vOO JS!i o,I 
llo77 0<:,23.5R Jl\t-' Xt_C4 

11ICJO·ll1700h'. Ul,AP Of F LHASE-1, I 
11701101~1~1~ LHA~t UtF ~tPLC 

11702ii)l2134r< OEF AUU 
1 1 7 (J .3 i 0 l ?. l 4 4 t( D E F S U ti 
11l(l4i01~314k' DEF MULT 
l I 70:J! 1)122121-< 
11106 Ul?lnfk 

~'J':.il 11101ivl~220R 

Dt.F SltR 
DEF LCUN 
u t:: F LIU 1\1 

DEF LINV 
Dt.F ft<AfJ 
Ot.f- SMuLT 

C6~2 1111UiU12424r< 
CSS3 11111101~~~2~ 

Cb':.4 11712: Ul~lbcr< 
C '1':.S* 
C S:::;6 
Cb'::.l 
C6SK 
Ch':l9 
'c b".J u 
(; bo 1 

1l1 l .5 i Ot>O Ob~ 
11714 1 01·~q4.l)!'( 

11 ll'.JI 01'12":>':li-< 
11716i 0720:>7~ 
11717 U7S06Uf'< 
117 2v ! o s~u4:iM: 

tMAlU LL·A .lo 
8TA EOt.:LM 
JStj Ft'ICH 
STA MLbXl 
STB f"1LbX1+1 
ISZ ftMPS 

BASE ADDRESS 

AND t>IMENSHJNS 

OF SECOND 

SOURCE ARRAY 

TRANSFER TO 
APPROPRIATE 

ROUTINE 

SE'l SMULl 
UPERAlDR 
EVALUATt 
AND SAVE 

SCALAR 
GU TO 



P~t~~ \Jl.:SS f:tlJ 
v1 A T f-< J r.. R v ;J T I ;\j t. S 

Coo2 
Ci:>n3 
'c "e. 4 * 
C ':)O~ 
c '.:> t~ 6 

Cnn7 
C':1t)8 

CSb-1 
cr,10 
Cr-, I 1 
C6/2 
Cb15 
c ~ 114 

c b 1 ':> 
C6/o 

c b 77 * 
c 6 1 (j 
C b I g 

C6"0 
c n?"'-1. 
c 6~12 

C6c 1-.t* 
,C 60"'.l * 
C:.)b6* 
c ':Hi l 
C6cB 
Cbt-1 
C69U 
c b'11 
ct)"; 2 
C6'i.1 
c 6..,.4 
c !:J9':1 
Cb4b 
C ;)y l 
Ctdo 
C !''.) '-19 
Cl•J(I 
C 1ll1 
Cli;,2 
c l 0 .s 
t.: l 0 4 
c 1 ~j '::> 

c 1\J6 
C7JI 
Cl\Jb 
c 7 u <; 
C710 

'Cl i 1 
C712 

1 1 7 21 r OSS04'S~ 

11122! 027bSSk 

111231 OO!lr!.-1 
117c41 vOll~c 
1172i:)1 (; l !Hi 7 1 
1 11 c:. b: v'40 U 45 
1172(: 0 7 3 4 4 (I I-< 

117.501 0 ~ ') (J 1.+ .3 
1 l 7 5 1 I v~l~uco 

1 l l 5c::: u?7737t< 
1 11..S.1, 011Ub,.-.k 
llljlJ! 03~\)4')!"(' 
11/_~ji u-5SU4':JR 
117:1bi vc.76~7'r{. 

IL l Yf 1 Uh~()4~1-< 

1 l 7 4 0 ! v::i~o~lt-< 

1 l l 4 1 i v?..1674R 
11"/t.i~ Ul7744f< 
11"74_'51 0~76141-( 

11744: uooouv 
1 l l 14 :, ! 0 1 '::> U 0 1 R 
ll7Lt61 u05/27 
lllt~/I Ul".>OhbR 
11/:)Uj (J0~404 
111~1 i 0..S'.l045k 
l l /~211Jl7tJb2K 
117':13i 01222(Jf< 
l 17'::J4i 0S22l)~k 
1 l 7'.::l'.:>i U277bOR 
11 l"J6i vl')\JIJlk 
l l 7'J7 i Uj'1{)4':lk 

1l1bU I i.d~U4Sk 
11/hl[ V'ib'Jbol"! 

117h21 07,0bbR 
11 Hd I vh21ib3R 
1l7641 (J 14iJIJ'::>:J 

11/6':.lll7~0UO 

11 /bb! U~UO':JC: 
1176 7 I 1bO\J00 
117701017l.5UR 
lll71i 0120001-? 
i 1 rr c. 1 G 1:> 2 u b b h: 
1177310171.)Uk 
11 / ~/ l4[ \JO 30U4 
11 rt :-ii (J4~Uh0k 
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ISZ T U-iPS PROCESS 
Jf•:P tMATU SOUkCE A~RAY 

E:.!JiA 11 ALF,ALF E:.XTRACT 
ALF,RAL : : : 
A f•;LJ .31 TYPE 
AUA ["18 t-<t.CtoW EMAT 
~TA t.01:.LM OPl:.f<A TOR TY Pt 
A [J A 1Y1t) I rJ V OR 
0 f: A Tr\ 1\1 't 
J iv p t.MA12 Ntl 
JSd LDT MP YES, Lu AD 
ISZ IEMPS SOURCE 
lSZ I t:;.11,1ps ARkAY 
Jf\Y t:.MAT8 SYMIJOL 

tMA12 LUM TEMPS kEDIMENSlONING 
CPl:.i PRADO PA RT'! 
J l"!P tMAT9 NU 
J St:S t-<EIJIM YtS 
J r1.p i:.MAT9 

******************************* 
su~kOUTlN~ TU REOIMfNSlON A~kAY 
******************************* 
REDlM l\ll•P 

JS6 MCl\S 
o L F, ti Lf 
::>lo H 3-r 1 
CLo,!Nb 
lbZ Tt:HPS 
J~d UH MP 
A ~!U OPMSK 
CPA d2ll00 
J l'-'lt-> t-<l:Ull 
J s t3 MCKS 
lbl I t. 1•·1 PS 

Rf~Ull U>l Tf.J1P S 
ADM ti 3+1 
s l ti 1U+l 
LGA t52 
A{) A .2 
;) l 8 o, 1 
AUA jVf 1 
L [)A 1J' l 
JSb f'<f [) l fvi 

STA i'vll t) x 1+1 
LDA :i 3 + 1 
j~B :vJO 1 M 
U 1?J\, INA 
A [J A 1v1L BX 1+1 

: . . 

EVALUATE 
AND SAVE 

tWW COUNT 
LOAD Dt~AULT COLUMN COUNT 
SINGLE 

DI r-iENS I Oi'+J 
ARR A Y'? 

YES 
NO, EVALUATE COLUMN COUNT 
MOVE PAST 

RIGHT BRACKET 
PACK 

UlMENSlONS 
STORE IN 

SYMBOL 
TAt3LE 

COM PU H:. 
PHY~ICAL 

A~RAY ~PACE 

SIZt. 
COMPUTt 

NE~"J srzr: 
f~ E vv 

SIZE 



PHGt 0154 '111'.::l 
".:l A T K l " k G u T frJ t. ~ 

C715 11 77 b 002020 
C7J4 l 1777i Ol:,c:'.f4R 

"C 1 .is 12unu1 lc7144R 

S~i A 

,J ~ o t: k' iW R 
E7 J r.; P k E u I M , I 
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NO 
YE~ 

ACCt:PTABLE'? 



PHl.)i:. 015':) f11l':i 
Vi A 1 r( I x k u u T .l i'J t.. ~ 

c 7 17 * 
C7lb* 

fc 11 g * 
Cl?O 
C721 
C7c2 
cl 2 .s 
cl c:4 
c 7 2~) 
C 7 c'.h 

c ., c.: 7 
(,72.d 

l ~ 0 0 1 I (.1\)(.1 U iJ 0 
12002, o 1 ~c':l5t< 
1200.51 (!1714/K. 
120\J4! \;11<'::>\J(Ji4 

} 2 U IJ ':) ! (J '") tJ i) \) 1 
1 2 (; u 6 ! O 4 O o/ ~ 
120071 Oll~O!'.'.'.l 

12Ul(Ji U1~72~1R 
1 2 l) l 1 I 1 2 6 0 l) 1 K 

• 
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****************************************** 
SU~RUUf l~~ TU EVALUATE ~ CHECK A SUBSCRIPT 
****************************************** 
MCl\S i\IL,P 

JS~ Fl: TCH 
J :.:rn Sbl- IX 
il'Jd 
LUA 1 
AUA M2':16 
~SA,t<S~:i 

J 1v1P t. h-1 
J t-. P 1V: C I\ S , I 

CALL FOR EVALUATION 
CONVE~T lO INTEGER (ROUNDED) 
UNBIAS SUBSCRIPT 
PlJl INTU (A) 
LESS THAN 

2~6! 

1\JU 
YES, RETURN SUBSCRIPT IN (8) 
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f\/j A l h 1 A h1 u u 1 J 1\1 t_ j 

L l .50 * 
C7~1************·********************************* 
~7S~****** MAl~lX ~UUflNE~ ******** 
(7~j*******~************************************* 
C l 5 4 * C A L L HH< \Ii A f r< I X d P t. R A I 1 U l\J I ~ M A U E L'H T H F (J UR * 
C 1 3 S * PA'."( A i·H: If t: i< S , trn l.J T 1 N t. NU Jv1 u t. h: A i\l 0 Au DR t ~ S 0 F * 
C 7 .:; t1 * S Y 1 ·l D 1; l I T A ~ l t u F T HR I: E M A T R I C E S • F U R SC A l A R * 
C737*MULT,L~Sl }j ADU~ESS U~ SCALAR VALUE * 
C l .5 ~ * d r1 t ,-( A r [ U 11 Li U F F u R ~·1 b 5 ::: tj 1 0 P B 2 * 
Cl.,'·1*lrti:. AIJ(),"'\t.S.S Uf THE: HASE: l\UURESS OF MATRICtS* 
c 7 q 0 * 1 ~ 1..:7 1 v r. I\ l i ·.i L"i 1 , b r!.. , ts ~ • l ti t: L) I M E:. l\! s I u N s 0 F A * 
C 7 '-+ 1 * 1lll A I K I )( I I ~ G l V f: l'J IN ["j ( l ) + l , t< 0 W S 11\J I": 1.) ST S l G * 
C l <.+ 2 * P A 1-< I l f·l Br-' J A 1"JD CUL U fvli\J l f\: Lt:. A .S T S I G PA ~ T ( LS tJ ) * 
C743*******~************************************* 
c 1 i.+4* 

c 7 4 '-'* 
Cl46* 

C747*******~************************************* 
Cf48*** SJb~UUTIN~ G~N~~AL *** 
c1~4********************************************* 
C7'jV*b5=LJ1 UP :k ~Ub~UUfHH:. CuMPUTES AN ELEMENT* 
c 7 s 1 * u F u 3 A ;\;Li l !'Jc K t: M E l\J r ~ T lJ r~ i:. x I E Lt::. Mt. N 1 • r rl E * 
c 1 :i 2 * t.1 pt' rO'.\ i 11 u '" i Ii µ T l s p Er< F lJ 1-w E. u A l\l D 
C I ":. .s * r ~ l t. r··H\ T r< I C t. ::> I N C R t. M t. i\J I t U A t< E 

* 
* c / ':J 4 * :'-'\ u o IF lt: 1J ti Y K u u i r 1\J t ::> A n u , s u e , K E P L * 

C 11) ':l * S C A U\ k ! M U L T , C U f\i , Lt. k' 0 , I I) I~ • tW U T 1 N t C H E: C K S * 
C7L)o•CuAF'ATlit3l'_JTY UF THREt. fi!Al~ICf:S USING SIJH * 

,c 7 ::, 7 *- C u .•.:; r' A k I: ( 0 A r< A f •I t 1 E k' S S U P P L I t. IJ I N R t G A , H ) * 
C7S~*******~************************************* 
Cl~9* 

(. 7 bO 

c 7 6 l 
C7b2 
Cl t) ~ 
C7o4• 
(, u u 1 
c () ll 2 
cou~ 
c i) (i 4 

CdU::> 
c:} u 6 
CU07• 
C tJ Ub 
c !) u 9 
c ·} l u 
C01l 
C012 
Cu13 
c 0 i. 4 
COl~ 

c \)lb 

c 017 
'co 1 b 
COl9 

120121 0 0 0 0 0 {J bt:Nl::k' 
1 r:' u l 3 i U6~v64k 

l~Vl41 (Jb.:.,0621-< 

120151 Ol':>!Jtdt< 

1C:Ulb1 Uo2Ub2K GE.:N2 
1201 'Ii Oo~U6brt 
l 2 o 2 \J I 0 1 S u b :> t-< 

120211 1U02UO 
1.-:'(J~c!i 0 l 3c"7 5K 

12v2.S! O(J".Suv4 
1~024! 0135lc!K 

l 20d':J1 0 l l .S22K LOOP 
12V26: uoOOolk 
lc:'V2/i 0.$':->Vtdk 

lc:'.\J.501 0.S':>UblK 
120511 126052k 
120521 l!UOU{JO MUlJ 
1 2 O Y5 ! Li l 1 .S 4 2 R 
120 '.SLJI OUOOb'::)k 
120 Y:i1 0 .~".:>Ul'.>':Jt< 
lc:'U56 05SV6':°>K 
l 2\.LS7 U:JIJU4b 

1 2 U 1.t 0 I 0 4 2 V 6 C k 

NLIP 

LUA !j2 + 1 
LU ts tj 1 + 1 
JSB CUMPR 

LL> A t;l ·t-1 
LDn b3+1 
J ~) d CUM PR 
MPY T ~ 

OiA, l NA 
STA Lf->JV 

,j 01:5 DULO 
ut.F t; 1 
l~l bl 
ISL til 
J f,~p * + l, I 
bS~ 1 
J~o OUST 
DEF ts3 
l~l b.S 
l~L n3 
LUA Vi~ 

AUA ~·1(JU2 

SUHROUTINE GEN~RAL 
LUAO D1M FOR MATRIX 2 
LLlAD DIM FOR MATMIX 1 
CHtCKS kUW ANU COL OIM 
A~t. COMPArIHLE 
LUAD UIM ~Uk MATRIX 1 
LOAD OIM FUR MAT~IX 3 
CHECK RUIN ANIJ COL DIM 

COLUMNS IN (AJ, ROWS IN T3 

-l·WINS*COLUMNS 
COM~UT~S ~3=U1 OP H2 
LOAO 

Nt.XT 

&TLiRE 

SUUt<CE 
l:.LEMENT 

1\IE X T 
UEST I l\JA T 101\J 

E..Lt::MENT 



i:. A G E u 1 ~ I 'µ 1 7 
V1 A I ,... l x: Ru u T I 1\1 t: s 

c i) c'.{) 1c:'V4 l i vu?.u~l 

c 1Jc! l 1c0 q2 I Oc.'b0'45h! 

'c Oc2 12U4.SI (i 1f:>(J6~k 

C Oc 3 l2\.Jll4i U_<;SiJb.5k 
c (Jc. 4 120W:JI V .-; 7 51 ~ R 
c '.J25 12QL"bi v r:'.~V~Sf< 
c {) 26 1204li 12Su12R 
C027 12U')(I 0l2050k 
C Oc.'.8 12U51 v 1 74U3k 
c \) 2 y 12052 1 UO llb.5R 
c \) ~ 0 12v:d 02~~.Bk 
c 0) 1 120'::>4 0174lc'R 
c !)~2 1 cO i=> lu00b3K 
c () .:S j lc:v::>o U2oU .. Bk 
CU .S4 120.., 1 01742lk 
c 0 .s :> 120bV (J{)0123k 
(. f) .56 1cOb1 02b05.5t< 
c i) ~ 7 lcUh2 000000 
ct) .58 * 
c \} ~ 9 *. 

MODl 

MOU2 

t>t:>f\, RS:S 
J t•+) * + -~ 
lSZ K2 
l~l tj2 

ISL LPlV 
JMP LOUP 
J r•11-> G E l\J i:· R , I 
DEF * 
JSH .FAD. 
uE:F d2,I 
J t•iP t-10D+ 1 
J ~fj .F~H. 

OEr ij 2, I 
J f'wdj MOU+l 
J ~t} • FHP. 
IJ E F Mo XL 
J!•W f•'1UU + 1 
b0~ 1 
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Ct)MPUTE NEXT ELl::MENT 

CU40****•**************************************** 
CJ~l**** SUbKuUTINE CUVPAkt **** 
CU42*******~************************************* 
C045*RU!ITir\Jt C'Jr'1.PAt-it.~ UlM u~ lNU MATkICES GIVEN* 
c () '-+ 4 * r rl i:. I K [) l H I l\l R E G 1 b r t. k ~ A , d 

C 1) 4 5 * D l Mt: 1'J S [ lJ !\'. 5 A Kt:. b I \It i\J 1 f\i 8 ( I ) + 2 
* 
* 

C04~*******t************************************* 
rC0~1* 
c 0 48 12U65 0 \) 0 1j 0 (l CUMPk' hlL1 P 
c ()4<; 1206'+ OSO Ou 1 CPA 1 E1.rnAL 't 
c ;) °'.:; u 12.(ih':J 002001 t-<t>S Yt:S 

c •hl 12066 016274k LEKR .J t.B ERROR 1\:0 
c ;1 'Sc 1 r.:'Oh 7 v (1 l lei ALf,AU- ~AVE 

( lb-~ 1,.: 0 I U 0l00l4 Al\iO tv1SKO # tJF 
C0~4 12071 073273r< ::>TA T3 ROWS 
c 1.b ':'i 12072 OoOUUl L [J A 1 
C O':;b l 20 L.S 010074 M·lD :"J0K 0 SAVE # 
cl) J 7 12074 073il!+k Sl A T4 UF COLUMi\JS 
c 0':l8 120/ '::> 12~0651-< Jlvt-' COMPR, l 
c ()0:,9• 

CUnO* 
Ci)61*******~************************************* 
COtir'****-;;* i ~iJrskUUT H.iE LCHK ****** 
CDb~*******~************************************* 
C 1) n 4 * T t. :, TS II f-1 A l 1\J u EL t: ME f\J T l f\i A i11 ~ Al RI X IS * 
C 0 o ~ * U !\J A ~ 5 I 1~ 1\ t: r) • i:. N f I'< Y 1 C Ht L K S M J\ T R I C E S G 1 VE l\J B Y * 
C 0 b 6 * B 1 A !'>JLJ I l:" 2 A. hJ U t. t\f T I-< Y 2 C H E:. C K S 0 f\J L Y K 1 * 
CIJb7*******~************************************* 
COoK* 
COtY 
CO/(J 
c 0 7 1 
CU12 

"C o l .S 
CfJ7<J 

I 

lcU761 UOOVOU 
12Vl710~2U7bk 

1 2 1 0 0 I 0 I 2 1 l) 2 ""' 
lclOl v2~1\161-i 

1 2 1 \} 2 v i JI) u () (J 

12105 Vh':::>(Jojk 

LCHK2 1-.!LP 
L[1A LCHK2 
~TA LChKl 
J f•1P * + ':J 

LC HK 1 l\Jl1P 

LU:> be:' BASE AU!JR 



P1~GI:. vl.'6 IQ17 
,.,-, A l h' l 1 ''\ Li u T i I \l t: ::> 

c () 15 
C0/6 

"c 1.) 1 1 
CO lb 
COl9 
CObO 
Cuol* 
COd2 
C!Jb.~ 

C0d4 
cu c':i 
CO db 
(Obi 
coo~ 

C06~ 

C OYi.i 
CvYl 
(,0Yr!. 
cog~ 

COS4 
CJY~ 
(t)"-16 

COY7 
c d s ti 
(.()I..) 9 

CllJO* 
c 1u1 * 

1210£.+! 0620b4k 
12U1ij! Gl~lld< 
1 2 1 u b I 0 t) tdl b 1 K 

121 1HI t1b206?R 
121101 016112R 
1211111261021-< 

l 2 l 1 21 0 0 0 (i 0 (J LC HK 4 
121131 v77t:!.76k 
121141 017150R 
1211~1 001100 
121lbi 00~004 
12117! U/5277k 
l~lcUI (Jl 7 S2~r< LCHK6 
121211 01.52/bk 
1212c! 057t:!.7o~ 
l·~lc'.SI (d72.76rf. 
121241 ()':)226.Sr< 

12125 024::>12/R 
12126 0~61.HK 
1~1271 Vl::lb2o4k 
1~L3UI 01Sr.::174k 
121311 0Hr!.77R LCHK~ 
lc.1212: 02<:>1i:?(Jt< 
l~LBI 12~112~< 

LDA b2+1 
J Sb LCHK4 
L !J t:S lj 1 
L Ii A Kl+l 
J::, l::i LCHK4 
,J MP LCHK1,l 

(j(jp 

Slt:3 Tb 
Jbo 1"1l) [ M 

AkS 
C !'ii A, l NA 
~IA f7 
JSH DIJLD 
Ul::F rb 
ISZ 16 
10z lb 
Cl-1A MNt..G 
j fvtP *+2 
JMP LCHK:i 
(.;I-' t3 i'•iNt.G + 1 
J~o t.1~ rW f< 
15Z rt 
Jfvip LCtiKb 
.JH·) LCHK4,I 
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1-<0iN ANO COL DH11. 

TEST EACH TERM OF B2 
BA::,t:: AOOR 
RUw ANO COL DIM. 
TEST EAC~ TERM OF Bl 

SUdROlJTINE TO TEST TERMS 
SAVE. 
COMPUTE SIZE OF MATRIX 
&ET f\JEGATIVE 

COUNTER FOR t.LEME.NTS 
LOAO 

EU:.MENT 

CO~PA~t WITH PRESET QTY. 

tRROk 'MAr UNASSIGNED' 
DONE.? 
NO 
YES 

~102*******~************************************* 
C1U3**** jUb~9UT1Nt MAl~lX ADO **** 
ClU4*******~*****************~******************* 
C 1 li '1 * b 1 , ti 2 , tU C d 1\J T A l N A IJ 0 Ii t_ S S Ur l::S A SI:. AD 0 Rt: ~ S 0 F * 
c 1 \; D * T H K t. t. !11l A l ~ 1 I~ t. !::> • R u lJ T l i\l c t-_ " E c u T E s b 3 :: B 1 + 8 2 * 
C 1 u 7 * d Y MUD 11 r Y l i·J L~ l NS 1 K I f\i k U U l 1 iJ I:. Gt l\J t:. I-< AL * 
ClUb*******~************************************* 
ClOY* 
c 1 l \] 
c l i 1 
Cll2 
C 1 L~ 
(, 1 l 4 
Cl15 
c l1 t:i 
c 117 
c 1 J f,* 

Cll9* 

lr!.154! ooooou AOD 
l 2 1 .s '.J i u b 0 1J ':l 4 

12i3bi 07~0b~k ADDl 
12.137! U4?.U':lUk 

121401 (J/2032k 
12141! 0161tJ2f< 
1i:1u2 1 01sutc'k 
12i4j 1 12')134r-: 

i\IUP 

LDA • 1 
SlA MOU2 
Au A :'-'lOLJ 1 
;.-:; l A MUI) 
J~b LCi-1Kl 
J ~ti L-. E i\l ER 
J~iP AO!J, I 

TEST bl,82 ~Ok UNASSIGNED TERMS 
R 0 U T I 1\J t G E. NE re A L 
EXIT TO ~AIN PROGRAM 

Cli0*******~************************************* 
C 1 i 1 * * * * ~5'.J r" t,dJ U 1 I f\d:. M A T ~) X ~ l.W l R A C T -* * * * 
(1~2*******~************************************* 
C 1 c: :5 * d 1 , o 2 , ~.d r~ U 1\1 I A IN ADU Rt: S ti U f 13 ASE ADU t< ES S U F * 
C 1 i. t:i * T H ~ t:. t H A 1 L< 1 L. I: ~ • t< u U T I N t t: X E C U T E: S 13 _3 = o 1 - H 2 * 
C l c:. S * B y i··l iJ tJ lff Y H~ b H.1 S f t-- H"' tdJ U T I "l E G E. 1'1 t h'. A L * 
C12~*******~************************************* 
C127* 

~(, 1 c ~ 1 2 l l~ 4 [ (J 0 0 :) u 0 ti u tj il.JOP Lt.T 
(. 1 2 q 1 c'. l Ii ~ I (j 6 2 1 i-l 4 f<. LUA ~Uti ADD DO 



P1-\b~ U l.5() 1'71 J 
1.1 A l h i ,_ h: l• u T l i\1 t b 

Cl~O 12i4b 012154R 
C131 1~147 Oh0057 
~lj~ l~l~U 02bl3hk 

01A ADD 
LUA .4 
JMP ADUl 
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RE.lURN 
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•i A l i-< l. X k G u T l i'J t !) 

c 1.:s4 * 
Cl3j*******~***************f********************* 

"c 1 3 b * * * * b l; H I..( u u r I f'J t. M A T k I x R F p L A c E * * * * 
Cl37********************************************* 
Cl~d*8l,~3 ~JV~ AUURESS UF bA8£ ADDRESS UF GIVEN* 
C l 3 9 * tJI A T K l X i A i \J ~ R t: C t I V JI-,; G i\i1 A l k 1 X R E S P E C T I VE L Y * 
Cl40********************************************* 
Cl4l 121':>1 vu0000 Rt:PLC NLP Lt::l 
Cl~2 12152 Ub21~1~ LDA kt~LC GEN~R DU 
Cl'45 121S31 V12012r< ~TA bUJER RC.TUhN 
Cl44 
c 1 '-4 '::> 

c 1 <46 
c 1 4 7 
Cl~d 

c 1 '-I '1 
Cl'.:>U* 
C151* 

121':)4 : 0 6 0 i) 6 4 Lf: t\ • 9 
1 c 1 ::, ~ 1 I) 7 2 0 o c R t< E P L 1 ti T A , .. ! U IJ 2 
1 2: 1 5 6 , IJ 4 ~ u ~ (i I'\ A fl A 1110 U 1 
1 ~ 1 ~ 7 ! 0 l 2 U 5 t: k ~ 1 A i-'i 0 [J 

1216l> OlbU7bb1 JSb LChK2 fEST ~1 ~Uk UNASSIGNED ~LEMENTS 
121ol 02~0lbK J~P GEN2 

Cl~2********************************************* 
C1j3**** ~UJtik:iUTlNt. MAlRIX SC/\lt'\R MULT **** 
Cl~4********************************************* 
Cl55•~1,o~ ~IVE AUO~ESS UF bASE ADDRES8 UF GIVEN* 
C 1 ~ 6 * ;"!A T k 1 X : A t'J 9 t< !': L L:. I V I l\i G M A T R 1 X R E S P E C l l V E l Y * 
C 1 :, l * ;.;1 b I.. L h aJ L U 5 A U 0 R E S S U F S C A L A k V A L U E * 
C15d********************************************* 
Cl':-9* 
ClbO 
,c 161 
c 1 r.2 
CJ. o.3 
Clo4 
Clo~)* 

C166* 

12162 OUOUOO SMULi 
l2if>.5: Oo2lb2k 
1~164 U72012K 
lcib:J1 ObOUbc: 
121t:)h i 0261 :Jjk 

NCP 
LGA ~fvtUL T 
;STA GU.ER 
LDr~ • 7 
J JV1 p t·d: p L1 

LEl 
GENER DU 

RE l Uf·d~ 

Clt7********************************************* 
Clbd**** SU':hU11TlNE. MATklX CON **** 
c1~q********************************************* 
c l 1 \) * s t I 3 i~ A l 1-< 1 x I u A L L 0 N t:. s • tB I s A l) 0 h: t. s s 0 F * 
C l 7 l * t:; A S t A ll) lJ ~ ':. ~i S U f- M A l R l X • * 
C172****W**************************************** 
c 1 15 * 
(174 121671 OOOVUU LCUN NOP 
C l l '::; 1 2 1 l U I 0 o 2 2 6 1 k L 0 t\ H U l'J t 
Cl/6 
cl 17 
Cl1~ 

cl 19 
c 1ci0 
Clot 
Clbc 
Clci~ 

Cld4 
Clo5 
Cltb 
'c 1e1 
(, 1 cc\ 

12111 1 Ot:>4V'J'.J LDb .2 
lcl72'0t2v:i7k LCOi\Jl STA Mlt)Xl 
1~17j U7~UbUK STH MlbXl+l 
12114! 06~UbhR LOA H3+1 
1 2 l l 'J I 0 1 7 1 _.; 0 k J t-i b 1''1 D l M 
12176 00110U Ak:S 
12177 U03UUil CMA,!NA 
12200 0/3512R ~TA LPJV 
12201 1 Oo20'.Jlk 
12202. vb60o0k 
12205 0 l 7 :S4?R LCUNc'. 
1c2V4: OvOOo':')t\' 
l 2 c: O '.:) I v .:'> ~.:nm ':1 t~ 

LUA 
LOB 
J 5 jj 
u t. f 
ISL 

•"•Lb x 1 
r.; L h X 1+1 
UD~T 

ti 5 
o.3 

~El 

CONST Ai\I T 

~Er 

1:.Ll:MEN1 
CUUNT£f-< 

LOAD 
C 0 rl.J S T A !'il 
STORE 

lN 
f\l£X T 
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'V:Ali"\lX ~<LUfHa:.S 

4:49 PM SUN., 11 MAR., 1979 

C H~g 
c 190 
'c 1 91 
c1s2 
c 19 .5* 
C1Y4* 

122061 U5~0nSk 
lc!.c:Oli O'S7j}c!.i-( 
1221vi 0c620~F.: 
1221ll 12Sl67t< 

lbL bS 
ISZ LPIV 
j lvY LCON2 
Jf'.P LCUN,I 

OONt't 
NO 

ClSS********************************************* 
C19t'**** i su11~udTlNt lliJAl~·IX LERO **** 
Cl~7*******~************************************* 
C 1 S b * St. f ~ r•. A l R I X l U Z ER Li • t1 5 l S A D 0 RE SS U F 1:3 A SE. * 
ClY9•AOURtSS uF MATRIX. Bl,b2 Akt REUUNOANT * 
c 2 0 u * st r t) 1 +: 0 A ;\ju lJ 5 E. ~ u H fo( u u r } I\/ t c u N , E i\i TH y 2 * 
C2Ul*******~************************************* 
c2u2* 

lr!.C.lcl OOOOIJLr 8li:t< 
1221.SI Oo2c!.12H 

HCt-1 
LDA ~Zl:.R 

!:>"IA LCUN 
CLA 
CLb 

CONVE.Rl 

LCUN 

ELEfVIENl 

c 2 \J j 

c 2 li 4 

C20:> 
C20b 
C2G7 
C2vo 
C2U9* 

1r:c:1 4 I 0l21b7 R 
lr.::~1'.::>i 0021..ioo 
122161 00':>40V 
lc.'2171 u26172R JH1 LCUNl TO SZt.R 

C2lU* 
C211********************************************* 
C212**** I ~U-,1-<Uul li"<i::. MAlkl)c llJl\J **** 
C215*******~************************************* 
C214~RuUTl~l SEIS UP IUENlllY MATRIX * 
C?IS*B3 IS ADOQESS OF dASE AOUkESS OF MATRIX * 

,c c. 1 b * u s t.. t> l l t< T \ I s t. r 1•1 A r r< I 'j T u A L L l E t< u s • 0 !\i * 
C 2 1 7 * R I:. 1 LI r< N I C h ':: C K r u R S tW A k' t iv, A T rt I X • * 
C2lo*******~************************************* 
C219* I 

C2cv l 222v I 01) 0 I) 00 l !Uhl 

C2c.1 12c:'.21 I 0o2vbSk 
C2~2 1 r:.22c I 013.5011< 
c 22.,; 122251 01:)(:12~ 
c 22'4 122241 062066k 
C.? ~? '=' 12~?.'::ll 001 7 d. 7 
C2c:b 122261 0"J2lJbM( 

C227 1222 71 0(J10l{) 

c2.::.l) 122 . .:SO I v2S0bb~ 
c .~~y 12c:Jll (i 1 ~1 7 6t< 

C 2.::iU 1 cr.::'.32 I U720'.:J1R 
C2.31 lc2.5jl (J \) 1 1 G U 
C252 122.341 0U3U04 

c 2 .S .5 1~25~1 01'2voUR 
C2.54 122.foi Vbl.SUlt< 
C23S 1~2.HI v7Svo5r< 
C23~ 1~~'401 Ot>22r)l!-< LlDNl 
c 2 51 122411 Vl 70S~rt 
C2.56 12c42 0vbu1J4 
c ,.::, .) lJ 122ld Ul":'OV~':l 

c 2'-1'0 12244 011(,551-< 
C241 12214 ~ iJ U6iJIJ4 'c 242 1 cc'.46 V46u':J7R 
C2id 12247 u:~6voUR 

l~C:P 

LDA rd 
SlA f Y 
J ~a SZE~ 

LDA tj 3 + 1 
ALF, AL~ 
CPA o3+1 
ALS,8LA 
JMP LERR 
Af,:D MSKl 
~TA iyil t; x 1 
ARS 
Cr·: A, lr\lA 
Sl A MltiXl+l 
LOH TY 
Slb tL~ 

LU I\ HUl'lt 

J ~ti ~ r r:S I 
l l\::S 

LUA .2 
Jbb s 'f tj I 
l l\J tj 

AU 1:3 r•iLtS X 1 
ISL 1-'iLli x 1+1 

SAVE HASt ADDRESS 
SEl. ALL ~ATRIX TO ZERO 
IS 

ARRAY 
SfWARt .. ? 

y t. s 
!\:U 
SAVE RO~-v 

LEf"c; TH 
~AVE 

k OIN 
CUUN'I tR 

Rtt;T Ul-(t. 

B3 
S TORf:. 

1.0 uN 

OIAGONAL 

MOVE TO NEXT OIAGONAL ELEMENT 
OOr..rE·? 



p,..r;t_ iJl4c'. ltf.17 
\u\ fl-< I x Ir< t: in 1 r~ t. ;; 

C2~4 122~0 026240R 
l24j 12251 12b220k 
~ 

JHP LIUNl 
J t·'i P L 1 u f\J , I 
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NO 
y E. s 
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:..j A T k i X ih' u U T I i\I t. ~ 

c 2'-t 7 * 
C248*******~************************************* 

Jlf c 2 i.t g * * * * SUH rW U T HJ f T k A I\: SP U S E * * * * * 
C2511*******~**********~************************** 
c 2:; 1 * r f'( MJ ~:>Pu~ t. u F F or< M H .5 u1 , r-J ) = T ( " 1 ( N , M ) ) * 
C2~~*bl,b~ G!V~ AUOH~SS UF MASt. ADUR~S~ OF GIVEN• 
C2j3*A~0 ~EC~lVl~G MATRICES ktSP~CllVELY. * 
C2~~*******~************************************* 
C2'.5'-=>* 
C2Sb 1225(~1 000000 11-<AN 
c 2::. 7 
C2:iK* 
C2~Y 

C2oo 
C2o1 
I... 2o2 
c c:'.b3* 
C2t4 

C.~b':> 

C2cb 
C2o7 
c 2tj~ 
C2t>'-'* 
C2/IJ* 
c.::,11* 
C272 

,;C27-1 
C214 
(215 
\, 21 !.:1 

c 2 77 
C27d 
C279 
c 2 ci t1 
C2dl 
Ccd2 
C?o5 
C2d4 
l2c:l 
C2oh 
C 2o ·1 
C2od 
C2dY* 
C2YO* 
C291 

122':di Vlbu7nr< 

1 ~254! 0l"l~0bbl-< 
122-::,51 0\1172/ 
12~~6i 0n6Ub~K 

l22':J7i 01 S(10..Sk 

1 2 2 b u ! l 0 () 2 u (J 
l~2hl: 01321..St< 
122h21 0F3512K 
122.s.s1 vb5c74~ 
1~264! GU501J4 

l~cn5i 01527:it< 

1~266i U0240U 
12267 I (Jl:,S2.7b'r< 
12~/0i vn72Io1~ 
12271 I OU':iOOCJ 
1c:'.272 04SiJblK 
12C:7ji OhUOI)] 

12c14 1 I) 1 7 •:) \) s k 

1221::, 017.54?k 
1 2c. lb vuOub~k 
1 er!. _I I 056065t-< 
l {:: 5 u {; (Jjb06:ik' 
l~:'S()l Ob3216k. 
1 c..:>02 0432"141-< 
1 c5td 01.32l6t.: 
12~1)4 O':'.:i.3312R 
1251l5 li c: •:d 1) 7 r< 
l ~:Sub 026~/Uk 

l 2 311 I I (J ~sub l h: 

c 2 y 2 1 2 5 1 v ! ll :S ~ 0 6 1 !'( 
t,::S5 12511 I \LH27'.Jk 
C2S4 1.~.:512 1 0r:'':>2bbR 
C2Y'::l 12.H3112S252t-< 

TkANl 

Li'1E x T 

f\J(jp 

Jb8 LCHK2 

LDA B3·d 
ALf ,ALF 
LUH dl+l 
Jtlb CUMPR 

STA LPiV 
LUA f 4 
0 A I I NA 
~lA T5 

LLA 
ti 1 A Tb 
Lf.JB 16 

ts L ~ 
AUb h] 

LUA jj 

JSH t- f HOP 
JSB DOST 
[J E. F b.3 
lbl tL~ 

I~Z rL~ 

L lJ A r 6 
ADA r 4 
:)"TA f h 

Cl-'A LP1V 
JMP *+c 
J fv,p LNt_XT 

I~Z t1 l 
.f SL LH 
lSZ rs 
,J IV p f ~: Af\J 1 
J t{.p TRA/\J, I 

TE~T Hl fOR UNASSIGNED TERMS 
CHE:.CK OIMEi\ISIOl\IS 
PARAMETERS UF B3 
lNTERCHANG~ RUW AND COLUMN 
PARAMETERS OF tH 
SUbRUUTINE COMPARE 
OIME~SIO~S COMPAlIBL~ 

#UF COLUMNS IN (A), #OF ROWS IN T3 

PRODUCT OF ROW*CUL 
SET 

COLUMN 
COUN'Tl::R 

lb IS INOICATOR TO SELECT 
WHICH ELEMENT IN A COL OF 
Bl IS TO dE TRANSPOSED 

SET 1o=0 
LOAD 

t\J E X 1 E. L t. 1'4 E N T 

OF COLUMN 
S10RE 

IN 
k(JV•J 

8t.T T6=T6+T4 
16 POINTS TU NEXT TERM IN 
A COLUMN TO BE TRANSPOSED 
T~Sl FUR LAST IN CUL 

SET ~ASE AOORESS TU FIRST 
Tf ~M IN NEXT COLUMN 

TRANSPOS~ NEXT COL 
EXIT TO ~A!N PROGRAM 



P~Gt V1'+4 ·1+17 ii : 4 9 P NI S U N • , l 1 M A R • , 1 9 7 9 
·•1t\ Ii-< l x !IWU fl r\ll::b 

c ;)l.n * 
L2Yd*******~*k*********************************** 

r'c 2 9 Y * * * * S !J 13 r< tJ UT I f-J t. MAT t< 1 x HU l T * * * * 
C~JO*******~************************************* 
C ..S li 1 * k' 0 U f i !\J ll: l S U F f UK !Vi ts .S l r-~ , P ) = b 1 ( M , N) * 112 ( i\J , P ) * 
C~U2*:il ,d2,1b.5 A~t: ADUt<tSSI:.~ OF BP.SE AODRt::.SSES OF* 

* 
C~U4*******•************************************* 
c -~ 1.h * 
C Sub 12.3141 OUOUOO MUL T Ni.JP 
C S V 7 l 2 j 1 ':J I 0 1 ':> 1 l) 2 k J S t} L C H t<. 1 
C..1vd* 
C 'SU~ 
c -~ l () 
cs 11 
G512 
C :S i..S 
CS14 
c_~ i :) 

C:Sl n 
cs 17 * 
C _., 1 H * 
C.519* 
c ~2' (} 
C .Sc.. l 
c 5i:2 
c 5 c. -~ 

,.c -~-:'..' 4 
C.S2':l 
( Sc' 6 
c kl 
c .-S 2 ij 
C5C:9* 
C BO* 
(_'5)1* 

c 5.5.~ 
C .~.:SS 
(; :") j !..f 

c _") .5 ") 
C Lfo 

1~.:Slbi 0620061"(' 
1 f! .:S 1 7 ! IJ 1 0 t) 7 4 
12520: 0 I 327bf.<. 
12-12l:Ob2064t< 
12522; 010074 
1252.3 ! U':d2lor< 
1 c'.524 I VO 2001 
i 2.s2:, 1 v.-?~066t< 

12~2611Jti20ook 

1r!.3~7 01OU7 ':I 
12.S:StJi tj/QUOl 
l c~.3.51 i 06~Ub4R 

12.B2! 001727 
lr!.3~.31 0100/4 
12.3_'S4i 040001 
1 ~ .:53'.J i t)6~06c'.~-< 

lc.S5b vl:,Ob5K 

125.H 06200.">i-< 
12~:S401 073c!.7':.lr< 
123!.I 11 0ti 327 -~1< 
1~54~' vv.Su04 
12.543' 07.~.SOlR 

LDA t:S3+ 1 
A NO :JJ ~I\ 0 
bl A f b 
LOA tJ2+1 
MW MSl\O 
LPA Tb 
t'<S~ 

J!V:t-' Ll:.HR 

LD A ::U+ 1 
A 1\JU :"12 ~ 6 
Sf A 1 
LDA !32+1 
ALF, AU­
Af\JU f-1SKO 

ADA 1 
urn B1+1 
J~B CUMPk 

LUA tj2 
~.nA rs 
LOA T 3 
C fv: A , lf\U\ 
~1 A lg 

C .. B7 
C:Bd 

12344 OoS2/6~ MUL14 LOA Th 
1~54~ 0U3U04 CNA,!NA 

c .S.3 9 1c3t~b lil33V2f~ &lA TlO 
c -~ t4 (i 
c .5 4 l 

12347· 06Sc:l':::>r< 
1 2 .s s u : (l l ~ 0 b ~ i< 

c -~ 4 2 1 2 .:S 'J 1 i u lJ ~ 4 0 u 
C5~.3 123'=>2· 073SO::St< 
(j.::f.q* 

C 51.fS* 
C.54b 123').Si u 13504t< 

C~<41* 
c .34o* 
G.5'-l:Y 12~.:>LI 0U':>400 

'c Y:)O 1 c3'1~ () 17 'S42K 

C :bl 123':i61 OiJQ,JoSt< 

!VI UL T .3 

LI) A TS 
~lA ts2 
CLA 
~)'1 A l 1 1 

STA 112 

CLH 
J S:.:S tJl)j T 
Utf tLS 

TEST Hl,b2 FOR UNASSIGNED TERMS 
CHt.CK DIMENSIONS 
PAt-<AMETt.:R~ OF o3 
SAVE COLUMN CUUNT 

PARAMETERS OF 82 

C ULIJIVINS E (JUA L 
IN NUMtH:IH 

l\IU 
CUM81NE b3,H2 PARAMETERS 
HHO (M, i'll) AND COMPARE 
WlTH THOSE OF Bl 
PtU<AMETt:h:S OF t:U 

STUR~ kUW IN MSP OF B 
PARAt·t1ETt.RS UF 82 
GET ROW COUNT 

11\! (A) 
CU 1'1 B I N t A A ND B 
PARAMtlEkS UF Bl 
COMPARE kOW AND COL 
OIMENBIONS AR~ COMPATIBLE 
t-1 , 1\J A R E S T U RE D I N T 3 , T 4 
SAVE H2 A~ .OtSTKUYED IN 
MtJLT 

~ET 

RU~J 

C..:UUf,Jll:.R 

SET COUNTl:.R 

RE5TURE BASE ADDRESS 82 

COUNTtR FOR 82. !NCR BY 
2*P ANO PuINfS TU NEXT TERM 
IN CUL TO ~E MULTIPLIED 
CUUNTER FuR ~1. !NCR BY 2 
A~D POINTS 10 NEXT TERM 
lN ROW TU Bt MULTIPLIED 

CLEAR TO ZERO 



P1~GE Ol4':l ~117 

If. A I •-< l < I.( u u T I •XJ i:. S 

c ·S':) 2 lc.5'"7 ! Ob:,u6U~ MULT2 
c .3':13 l 23bU I 0~7504R 

"c ~ ':l 4 L~ 3o 1 ! Ol7.510k 
c .'S':)') l~.5021 U66vb.Sk 
C.SSo 12.Sb.S! 047 30:~k 
c 3·5 7 123641 0600\Jl 
CS:,:;; 1 ~!>o'.:l I iJ17:>0':::ik 
c .SS'1 123661 01742lk 
c _sou 125t)71 1 l 3 31 (H< 

c fol 123101 0174v::Sk 
C.3t2 1~511 I ltJ')(Jb'::if-< 
c Sb 5 12 j 7 c'.1 0 1 7542r< 
C564 123151 OOOOo:-.R 
C .5oS 12.1741 OS7.:S04R 
c So6 1257'-:JI 03 7 504r< 
c .5o 7 12.:S/6! Ot>32lbh 
C.foM 12~771 0 0 1\)\)0 
C 3t.Y 124001 0 4 ·3 .. SO .S I< 
c 37 0 12401! 07"3 .:SO.Si< 
C .. H 1 * 
c 57 2* 
c 5 I ) 12402 Oo3274R 
c 3 f ll 1 c4 O .:S 0 0 1 v I) 0 
c .~ l '::i lc404 u')·3.1ULit< 
c:; 7 6 12t.+O':J V2'l4U"7R 
C.H7 1~406 U2'::d':l1K 
c ~Id* 

,c .'>7 9 * 
C .S d iJ * 
c .fr, 1 lc407 0.5".JVbSR 
C _fo2 12410 (>5 ~ u 6 ~k 
c fo3 12411 IJ3~063R 

c .s 0 4 1~412 (d1:>\)63r( 

c fr,':)* 
C :Stio* 
c _3 ':'.: 7 1~4131 0.37_fo2H 
C .3c'1 12414! 02::d':Jlt< 
C-36'·1* 
C _5'1o l c'. 41 ':> i (j b3c'. f 4K 
CYH 1?4161 O!Jl\JUO 
C .S92 121n11 04~0t>lt< 
c ~ ... ; 5 1242(JI 072oo1R 
C.594 124211 U57~1J1R 
C~'-1'.1 l 242c'. I 0~65441~ 
c 390 l.::4c.S! 1 c"::d l i.J K 

LDd dl 
AU Ii Tlc 
dTH Tlo 
LlJd bi:? 
A IJ B Tl 1 
LDA i 
J&B FTHLJP 
J ti d .FMP. 
0 t: F Tlo,I 
J s tS .FAO. 
ut-F lj 3 I I 
J ~ l:j UUST 
UEF d3 
ISL f 12 
lSZ T12 
l IJ A f b 

ALS 
ADA T 1 1 
~1A T 11 

L[; A T4 
ALS 
CPA T12 
Jf'.Y *+~ 

Jfv;p MIJLf 2 

l~Z o.S 
l til !:'} 5 
lSZ de 
lSZ d2 

ISL r 1 o 
JfV·P >'IULT3 

LUA T4 
ALS 
ADA dl 
~lA i3 1 
I~L T9 
Jt1;p 1•lUL T4 
J11•iP 1v•LJL f, I 

4:4y P~-1 SUN., 11 MAR., 1979 

C0MPUTE P~OO UF ONE TERM 
IN ROW BY ONE TERM IN COL 

COMPUTES kUNNING SUM 

S~LECT NEXT TERM IN ROW 

SELECT NEXT T~~M IN COL 

TEST IF HAVE MULT ONE ROW 
8Y Of\JE COLUMN 

MUL T Al\!D ADD If\J NEXT TERM 
SUMMATIU~ OF PRODUCTS FOR 
UNt lERM UF 83 IS DONE 
MULT SAME RO~ BY NEXT COL 
1:-JCR r<tCEIVIl\IG MAT 

8ASE AODk~SS OF NEXT COL 

TEST lf HAVE MULT ONE ROW 
BY All C0LUMNS 
SK!P lF INNEkPRODUCT DONE 
COMPUTE SAME ROW*NEXT COL 
SELt:CT f\Jf.:XT Rllv~ 

ADURESS Of NEXT ROW 

MULT ROW HY ALL COLUMNS 
EXIT 10 MAIN PROGRAM 



:-:'Abt U 146 r,t 1 I 
•1 A r i-< 1 x tw u r l l'J t. s 

C3YY*******~************************************* 
'C '~ 0 0 * * * * 5 ll d t( u I H 1 f\J E t•'l A T r? J X I 1\1 V E R T * * * * 
C401*******~************************************* 
(; 1-HJ 2. * UP t. t-< A I 11 U 1>1 U F i:: Uk M M A f 8 3 = l NV 13 1 * 
C4u3•81,tl~ ~~~ A0URESSE~ Of dA~E ADORE~S OF * 
C~V4*MAT~LXI lu bt lNVtkT~O ANU ~ECEIVI~G ~ATRIX * 
C 4 \.i ':) * k' t: :; PE C 11 1 V <:. L 'f • H 2 I S K I: DUN 0 A l\l T • ME T Ii 0 D US t: D * 
C 4 u 6 * l b G A U b ~ l A 1\j t:. L I M I l'J A f I U h V\ l f H C 0 l UM N * 
C'~lll*PlVUIH~G * 
C408*******~************************************* 
C409* 
C 4 l u 124 2 4 ! v Ou 0 o o L 11\1 V 1\J ti P 
C,411 1242~1 Oll)\)lb•< 
C4i2 
c 4 L5 
C414 
c 41 ':l* 
C4i6* 
c 417* 
(4lb 
c 4 i g 

C '~c'O 
C421 
c '422 
C425 
c f~c'.4 

,c 42'J 
C42b 
c 4c:. 7 
C42d 

c !.f j() 

C-'Bl 
c :'..l..S2 
c 4:; ~ 
c 1-i,) 4 

c 4j':J 

C·=43t) 
c '-4) 7 
c ,4 3d 
C4~4 
c 14 i.j () 

c q ... 1 
c •'.44~ 
C44S 
C444 
( '441::> 
(, 446 

C~t.+7 

C44h 
c '~ 4 '1 
c ~ j (l 

1c 4 51 
c 4':)2 

l242b! u620t>2k 
°J 24211 Un<::>Ui,hR 
12450! vlS063R 

124 .. 111 062ub:,K 
1245~1 v75.30St< 
1~4.3~~1 Ob?.Ob2R 
124341 U17150k 
12435! OO~U04 

124-561 OOlliJU 
lc'4j11 U7!J212't< 
124LIU 0l)l01)0 
l24t4l Ob".:>00/t< 
lc'.4~21 v0~004 

l~4431 U7C.:,063t? 

1244:,1 oo7uv4 
124461 U4SOO.SR 
1~4471 0411(J01 

le'.'4501 OO~U20 
1~4~11 uc.1~401-t 

124'.JC::! 01~151h: 
124S31 Ob.3.505R 
124':)4! 07~UbSrc 

1 2 t-1 ~ ~ i O 1 S 2 2 0 R 
lc4 . .)6i vb.5.h>::>R 
l ~4::i7 i ,.J / 2vo::-it-< 
1~4oUI vu·~400 

lc:4bll U7~5U4~ 
124b~! 0/ S50'.:lr< 
lc4b.)i iJoC::vo.Sk 
124f-)4! or~vblk 
1 2 li h 5 I v 1 7 .3 2 c t< L 11'4 1 1 
l.24bbl 0001.)blk 
12467[ U.5~Vblk 
1~4701 056Ublr< 
12471! Qj'JVolr< 

I 

121021 00~1J20 
124/.:SI Ul1217i-< 

J 51) LCt1K2 
LUA ol-t-1 
LDn ij3+1 
,Jt-;H CUr"IPR 

LUA d3 
~·1 A r 1 .s 
Ll1 A t5 1+1 
J ~ tS !"10 IM 
uv:A,li\JA 
A~~ 

SlA 12 
ALS 
LDt.1 FDiSK 
I f'-:d 

~18 i-12 
SH3 n3 
CMd,lNb 
AG ts LWAflll 
A I) A 1 
S0A 
JMP t: 1 
JSd rH:PLC 
LUA 115 
STA ~j 3 
JSo L l U!\J 
LCA T LS 
SlA rB 
CLA 
~lA 11 c 
STA r 1 _j 

LDA 112 
~n A '.'j 1 
J~i:; DOLD 
u E. f i:) 1 
I ti L ril 
ISL dl 
ISZ ti 1 
SS .A 
J ~ t3 ARll'JV 

SU l:HW I JT I NE MA TR I X I NV ER T 
TESl Hl FUR UNASSIGNED TERMS 
DIMthlSIONS OF MATRIX. Bl 
UIMENSIO~S OF MATRIX B3 
CHt:.CK OlfvitNSIONS 
RUW AND CUL VALUES T3,T4 
MAKE COPY OF MATRIX Bl 

11\1 Fkl:.E COl'<E 
SAVI:. 

t;3 
cur•iPUTE SIZE 

lJF MATklX 

~AVE 

t:LE:.MENl 
COU!\l"I' ER 

SAVE 
AODHtt;S OF 

FREE CORE 

COMPUTE SIZE. OF 
F RE.E COh'E AREA 

ENOUGH 
C u RE Lt. F l 'f 

1·~0 

YES, COPY SOU~CE MATRIX 
RESTOl<E 

i33 
SET .DESllNATIUN TO IDENTITY 
RESTOF<t:. ITS 

dASl::. AOORESS 
lNITIALJZE 

1"1 AX I MUM 
t.LEMENT 

COPY H2 INTO 81 AS 
82 NEt.DED LATER 

LUAO 
NEXT 

ELEMENT 

GET ABSULIJTE VALUE 
IF NU~dEk IS NEGATIVE 



PA'=-' E. 0 l l~ 7 # 17 
•1 A l r< l J<. tkuiJT INt:S 

C'~'S'S 124 "I 4 1) I :S 5 1 0 t< 

L 4':14 12475 0'17.Sllt< 
'c 41;.s 1c47b Ol'::>U05X 

l.~4 n I 013:SU4R 
c 14:, b 125001 002U2U 
c '4':. 7 12~01! 026':iU6R 
C4SB 1c::,02: U"'~H(1k 
C4~Y l 2,jl) j ! tJo75llR 
( 4 tHJ l 2':104 ! 07550£.lk 

c '~ t> 1 l2jv':J1 07750~K 
C4c2 l .2'.::>(1b: u 3 l 2 l ck LHHO 
c 4td l2'.J07 I u2bt.Jb':>K 
C4c4 l~':)t(J: Of:d5U~K 

c t.,i!)~ l2jll I U67.30~k 

(,, 4 t; b 12';) 1 i 01':>0u1 x 
12::115! 0 l _~.SObK 

C4o1 12'::> 14 I 0720':.llt< 
c ;fob 12~1Si 07~(Jb0k 

c i~bg lcj16i U021~1)U 
c /~ 1 tJ 12jl 7 Ol35lc't-< 
C 1H 1 12i:,,~01 0Y/274k 
C41~ 1~521 iJS7H2r< llNVl 
C41~ 12':>2c: Ub3512t-< 
(q/4 1~:,2.s 0':>5c74i-< 
C4l':> l 25r:'4' 12~424~ 
Ct.ilh* 

c f,4 7 1 * 
,c '.+ 7 ,:) l 2~2::, l 0~-~5121-< 

C479 125261 \Jo7 511'."'R 
c 0460 12':12 l f 01·3212.-< 
c 4 t. 1 12':1301 u 1 7 u ':>2k 
C4o2 lc:~dl! i)/3~11K 

C'Hd 125-'2~ 00~·'-+LltJ 
C4c4 12:d3 i 0 I 350lit< 
c 4t ':) 12:>34[ 0 7 33U':li-\ 
c i~d b 12S5':J I 0 l LS2c'.~ LINV2 
c f4 ti 7 12':>-56: 0 1 ·~ c. 7 1 i-< 

C4o8 li'':J.Hi 002020 
C4e.9 1254\JI Ol7..:'.17k 
C490 12541 ! v 7 3.5 l Ui< 
c !~ 91 12'..>42 ! 077~Hlh 

C 1~Y2 l 2'::1431 01'::>0\)5X 
12~t~q 1 01.5Sd4t< 

C-493 12r:,4:,1 0U201:'.0 
C '4YLI l 254bl (J2~1::.l':>':Jr< 

(, ·~Y".J 1.25471 V63.HOR 
C ·4Yb 125~01 06"1.Hlt< 
C4Y7 12'-:l':;l I v73504K 
C4S6 12'.::>:,2: 077~V5k 
c 1:.+Y9 1 c':l~3i 063272K 
c:,00 12':>':>41 v7327St< 
c ':) \) 1 1 c':Jl_J'.:il (JS7272~ LlNV7 
CS02 12~':161 U63272K 

'c:, u 3 12-:,s1I O'.'.:.S274t< 
C ':>U4 121:Jbul lir.'~~06~ 

0TA r 1 ti 
b1b ll 9 
f-Sb T12 

ti SA 
Jfv•P L U.H 0 
LOA I lb 
LUH r 14 
SlA f 12 
5 ., tj Tl5 
lSZ T2 
J1vf-' LI !\i 11 
LUA ., 12 
Lub l 1.S 
I- f• t) T 1 b 

SIA r•IL t\ X 1 
SlH :\'llMXl+l 
CLA 
!.">I A LPIV 
l&Z f 4 
lSZ LPlV 
LUA LPIV 
CPA r Li 
J(v.p LI''' V, I 

LL; A LPlV 
L tJ tS Lt-' l V 
t> TA f 2 
J5ti Un-tk 
01 A 

' 
1 

LLA 
bl A r 1 c'. 
~TA T 1 .3 
J ~ts UIJLL> 
Ut-_F I 1 
:, ~A 
J 5 t3 At( lr\J V 
0IA l l t\ 

Slb T 1 Y 
Fbo f 12 

S5A 
J r.;p L Ir~ V 7 
LUA Tld 
U;e llY 
SIA T12 
5T8 T15 
LUA f 2 
:, l A TS 
lSl T2 
LC1A 12 
CPA 14 
Jfv·p Llr-JV8 

1~:ti9 PM SU1''J., 11 MAR., 1979 

SAVE NUMbt:r< 

SUBTRACl EXISTING MAX. VALUE 

SKIP AND ~WAP IF POSITIVE 

ALL t:LEM~Nrs EXHAUSTED? 
1'1 LJ 
CUMPUTt: ~tLATIVE TOLERANCE 
TOL=ABSUU.JTE TUL * MAX VALUE 

AtiSOLUTE TOLERANCE 

F<t:LATIVE 
lOLERAhtCE 

lf H T I A L I Z t: P I V 0 T 

~ELlUIRt CUNSTANT (RUW+l) 
SELECT NEXT PIVOT 
Tt.Sl IF H1\VC. PROCESSED 
LAST PIVOT 
NORMAL EXIT TO MAIN PROG 
tiCAN PIVOTAL COLUMN FOR 
LARGt.ST ELEMENT 
COMPUTE AUD~E5S OF PIVOT 
CULUMN USING ROUTINE LWHR 
R U ~ C lJ U IH t: r< 
UN Rt.TURN, ADDRESS IN A 

112,113 I~ SfORE 
FOR Gkt:ATtSf VALUE 
LOAD FP t\iUMBEr< 

U~TAIN AB50LUTE VALUE 
IF NUMUER IS NEGATIVE 

~TURE VALUE OF FP NUMBER 

SU~TRACT EXISTING LARGEST VALUE 

SKIP ANU SWAP IF POSITIVE 
12 STILL CONTAINS MAX VALUE 
STO~E NEW MAX VALUE 

Si:.T TS TU PtJSITlUN IN 
CULUMN OF MAX VALUE 

TEST FO~ LAST Tt:RM IN COL 

SWAP ROt~S 



:.i h G '.:. u 1 4 f. V+ 1 7 4:q9 PM SUN., 11 MAR., 1979 
vi A l k i X lhi u U T I ' J f. ~ 

C Sv ':J 125ol! 063275R L [J A r .3 COMPUTE 
c 5 tl 6 lr.:'Snr~I vUlOOO ~LS l'l t: X T ADDkESS 
c ':'.) u l 125tdl u43c71t-< AUA T 1 IN PIVOT 
CSud 1 c'.5641 l•/3211K ~TA l 1 COLUMN 
C~U9 12jhSI 02~i:,3':JH Jtv~P LI fllV 2 SELECT NEXT TERM 
CSiO* si:vAP RO!NS LPIV AND 15 
c ::>l 1 1 !'."':l6bi vb3H2R L!f\JV8 LUA LPlV COMPUTE ADDRESS 
c ') 12 lc':Ja71 OOS404 cus,INb OF PIVOTAL R01/J 
c ':::d -5 12ij701 0170':>2k JSo LWHR 
(; '::) l Lf 12':> 711 015271k ~lA r 1 ADORE.SS OF PIVOTAL ROW 
(':) 1 s 12':112! vn3275J..: LUA f 5 
c ':>lb 125731 (H)6404 CLt1, Hm 
c :, 17 1!'.'"!'::)l41 Lil70~2t<' J~e LWt1R 
(, 516 12')7:)1 013212.K STA T2 AOOR UF RUW TO BE SWAPPED 
c :d 9 12'::J 16 I Ob . .L-;121-< LfJA LPIV 
C':)c:O 12:>771 00:,4oa Clt3,1NH COMPUTE ADDRESS OF 
c C) c'. l lc:'6\JOI 017064R J~d LwHR2 PIVOTAL 1-<0V\ IN I-MATRIX 
CS22 126011 073..Svlk STA 19 
c 'Jc:~ 126U2! 013:~ot:;k. t>lA 11 u KEEP COPY 
C ':)c. 4 126 0 31 0632l':J~ LOA rs 
CS?S 126u41 (jl)f,404 Clli, !Nb COMPUTE AOUR OF ROW TO 
(; ':1i6 126051 017Ub4k' JSl-3 LW11k 2 BE Sv'vAPPED IN I-MATRIX 
C'Ji.7 l cb I) b I 073.;05R STA I 1 1 
C1:JC:8 12.bt.H! V".>3e7~h LUA T3 
C~2'1 1i:'610 l (}I) 300 4 C!'t.·A, !NA 
cs 5(1 126111 013.Hi4i-< STA T 12 COUNTER FOR TERMS IN A ROW 
c ~:d 1 126121 017:i2cr< L lf'>i V .5 J~d OOLO SWAP ONE ELEMENT OF ROW 

,c ':)32 l2bl3 0132711'\ Ut.F T 1 
C':d3 12614 (;73510k'. STA flb 
(, s .5 4 12olS v/751JR ST ti I lY 
CS35 lcblb (;115221-< J ~) ri ODLU 
( ;:') 3, b l 2611 ul32.72R U l:F f 2 
CSH l 2oc'. 01 \i l I~'>" d< J ~)b DlJ~T 

CS.56 lc62li 013271K UtF f 1 
C'5.:>9 1202c:: 0.57271k I~l r 1 
cs y () 12623' 0572/lk ISZ r1 
C5 1H 120241 Vb3510k LUA r 1 o 
c ~"' 2 1~i:,2:;1 067Sl1K Ll1H Tl 9 
C54.5 lc>o26i 017:'.l42t< J s tj UDt>T 
c:, 4 4 12b27i UL52lc'R Ot:F r2 
C::i4::i 12o~OI (Jj7272r< I~Z f 2 
c 'J 4 0 126.Sll (;57272R ISZ T2 
(, '-)4 7 1~032! Ul7322h' J s ti ODLD SWAP 1 ELEMENT OF wo~~ OF I MAT 
c .J 4 b 1~6_'53! 0135011'( Uf::.F f g 

C549 126341 073310R 81A -1 lb 
c 'y5 (J 126 ~:ll (} 17 51 lk ST lj r 1 Y 
c ::J :.1 126361 l) 1 7 _:) 2 (' t< J~e UIJLD 
CSS2 12td 71 O l 5 sv~~i< UtF 1 1 1 
c ':)'.::, 3 126401 ti i T542t< J Sri UU~T 

c -.,-::, 4 126411 Ul3501t< t) t f 19 
C':):J"i 1;:6421 ()q50lR l~L 19 
C':J ~ b 126431 057.:lUlrt; 15l T9 
c y::; 7 l2b£J4 U63510k LU A T 1 t) 

"c ~s~ lcoi.tS vv7.sllt< L (1 t3 T1Y 
c 'jj~ 12o4bi 017542k' JSK UU::5T 
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·v1 AT KI X R 0 u r 1 ... i:: S 

C St. 0 lcb471 0lB1J.5t-< Uf: F r 1 i 
CSol l c'.b':iO I 0S13o:Sk I5Z T 11 

f( '.:Hl 2 126:,11 057503R l~Z T 11 
V:Hd 126'J21 0573vlH'\ l5l T12 SKIP IF DUNE 
C l;)e, 4 lco:'.di Uc:':>bl2K J fv !-' LH\!V3 SVJAP NEXT E.LE.fvlf.NT 
(,jf:,':)* hAVE LARGt.S f l:.LEMENT I i\j 

c '.:1tb * PIVOIAL POSillUN. FIND 
C 'Jo 1 * VALUt AND TE::>T TO ZERO 
c ':"lbt>* f OR SINGULAR MATRIX 
c I.) t"· g 126541 063.5121"'1 LLA LPlV COMPUTE 
c C) 7 0 1265'.::i: On7312k LDK LPlV A OD RESS OF 
c..., 1 l 126')6[ Ollu':.12k J So Ltf~hR P 1 VU) 
(') 12 12657 0l3c!l1t-<:. :) l A r 1 t. LEiv1t N l 
C115 1 c'.obU 011.~cr.·r< J s ti IJD LI) PIVOT VALUE 
C'1 / 4 12661 iJl"1271t'( iJ t. F T 1 
(. 'J I ':J lcbb2 \n121J~U S&A Ol:>TAIN ABSOLUTE VALUE 
(':>76 lc'bt-d Oll217r< J 5ti At-< l!\1 V IF l\.ilJMl:H:. R IS f\JEGATIVE 
c 1) i 7 lcboi:+ U1Sv05X I- ::, !j MLBXl SUBTRACT TOLE.ERANCE AND 

lC:bbj 0uu0'::>7t< 
c:, 1 d 1 c'.bhh (J 1)? (J 2 0 t>S A. CDMPA!-<E 10 ZERO 
c 'S 1 9 lc:'.bb7 u lbcl4k JSb t_Rt<OR PHINT"Nl::AkLY SING MATRIX" 
c ':Joo* D l V ll>t: 1-'l VOT ROW AND ROW 
CSr.:;1* IN I-MAT tH PIVOT VALUE. 
c ~.:; 2 126701 vb5cllt"<' LDUMl U)A T 1 ADURESS OF p llJT ELEMENT 
C '='c3 l2b7l ! 013212.k bl A re: 
( ".)0 L+ lc'b72! 01;~2blr< LOA MONE. LIJAIJ 
c '1t'J5 1c:'b1 s i 064u::i'J LDB .2 1 • 0 

,C Sob 126141 Vl743l!R J ~ tj .FUV. 
c ') 6 7 1 r:. bl',) i 113c.llk Ut_f 11 ,I 
C ~e.d 12b7bl 01:~dlvi-< !:>TA r 1 d INVERSE UF PIVOT 
c ':)69 126 l7: 07751H< s l ts r 1 9 
C'J90* fv1LJL T ROW tH 1/PIVUT 
C~'-il* STAHlING AT PIVOT+l 
c:,92 1270(1 Ub3.Sl2R LUA LPlV 
c ':)'°;' 5 127()1 U73~03~ ~TA l 1 1 CUUNIER FOR RUvv 
C'-5 s 4 1C.70c: o!>7..$o~R L lh!Vb 1SL ·r 1 i I i\lC ~EME~T COUNTER 
C~95 l c:'. I 0-'> 06350.SR Ll.1 A fll 
c ':)~~ l~/04 (J::>5c174k CPA f 4 l t:S T FOH t:NO UF RO~J 

c ~'-1 7 lc!.lt.J'5 0r:':J717k ,J fv;p LHH2 
('.)91:\ lc:'./Ub i.J5727d< l~l r c:< ADU~t::SS OF Nt:XT ELEMENT 
C i:,9Y l C:7 0 7 0.'7272k l S.l f 2 
Cn00 1 2 7 1 (J 017~22h'. J~B ODLD 
(, hli 1 12711 U15c:'.l2r< UE::.F I 2 
c b li 2 12712 0 1 ~ () \) l x f 1v1p r 1 d 

1c715: 013!>10t-< 
Cou-5 12714! 017.:S42t-< J !) b DD bl 
c i'.) li 4 1271~1 013272i-c: Uf: f 1 2 
c 6 (, s 12/lbi 02.'::J7lJ2H J tv'P LINV6 
c 6\..ib* iv;UL T rWvv lN I-MATRIX BY 
c ".) \J 7 * 1/PIVOT. SKIP IF ELEMENT=O 
Cb vb 121171 0 6 3 .3 (1 C?R L I i\i 1 2 L 0 A T 1 (I ADORESS OF PIVOT ROW 
C 6u9 1 c/2UI 07jc.l"Jk bl A TS H~ 1-MATfUX 
c 6 l () 12-121 U63275R LUA 13 

'c bi 1 lc722 003\J1J4 L l'-i A, 1 i\l A SET 
Co12 12723 U7..3.S05R ti l A T 1 1 f<UW COUNTER 
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v,A ·1 :-<Ix fkUu T u~t.s 

c 6 l .5 
C614 
'c b 1 s 
Ch16 
C6!7 
ChJ8 
(619 

lc:72ti!Oll.S22R Lil\il.$ J5b UULD 
1212~ i 01 5cl:>R Ut.F Tj 
12726 I 002005 
12727 1 0060U2 
1 C:.7 30 I 02':> 7 -'2R 
1~7311 IJ~bl.fot\ 

12"1321 UlSiJVlX 
1~753i u13_;1or< 
127..54! 01LS4ck 
1273S1 01327:->t-< 

Coco 
C6d 
Cn22 i 2 / 3 6 r 0 ~ 1 2 7 ~ k L r 1\i 1 4 
C <:,c 3 
C624 
c bc:'.:J 
Cod'.)* 

c 62 7 * 
CocB* 
Cbc9 
c,,, :S 0 

127~7! U372l':JK. 
1~14(;1 0573051"? 
li..741! 02SI24t< 

lr:!./42! 0v24tlo 
12743! 0720611-< 

c ) j l 
Cb52 

1~/44!0~~UblR LINV4 

c ".3 .5 
Cb34 
G '15S 
C636 
Cb37 

lc/4~[vn2Ublk 

1~146: O<.:J32fLlr< 
1'3.147102?'.:>dlK 
lc1jO i 0':>.3312t-< 
127':)1 i 0 2S 7 44K 
127521 0620611'< 

Cb5t5 l~l'S.Si 01>':>404 
,c"3g lc7".::i41u11004k 
CbilU l~/'j>:ii 0/3SOSk 

C64l* 
Co42* 
e,:,43* 
C6~4* 

Cb45 
c b '4 b 
c b t.j. 7 
CbrH; 
(h4Y 
c h'50 
Cn51 
c b':J2* 
c b '::.3 * 
c o':-4* 
c o":J'.J 
Cn::c 
Co') I 
C b''-)H 

CtnY 
C 6':.U 

Cn61 
c 062 
Cnb5 
Cbt~ 

;c ooS 
C006 

lcl".:>6! Ob2061R 
127'J7 I \Ji-J7.H2r< 
121601 Ul70'Sd' 
127611 U13SU1k 
12l6c'. ! 017'::>0'.:lK 
12/tdl 0/3cl7R 
lc7b4i 0 77 :50 Ok 

1216~! V63.:Slck 
lc7n&i 01350':>1-< 
12/b7! Oo3'271" 
1e::17 v: 073272.R 
127711 OH3iJjt-<. 
1r:!.172 Ob 330".lt< 
121"13 D:J32/4R 
lC.714 027v16~( 

1r!.775 U.~7:S01R 

12176 v:S750lt'< 
12 n 7 Qj!i::_/i,.1-<. 

13oou v .":J 7 ~ 7 2 t< 

LI 11.JV':::i 

SZ.A,RS~ 

~Zo 

Jt•P *+2 
JiV1P Lil\i14 
Fr·~P T lt!i 

J$ti UObT 
ut:F rs 

SKIP MULTIPLICATION IF ZERO 

NOT ZERO 
ZERO 

18Z T~ NEXT ELE~ENT IN I-MATRIX 
I ~l 15 
l 5 Z T 1 1 D 0 N t:. ":' 
Jf\,p Lll\13 NU 

CLA 
STA Hl 
lSZ 111 
LDA dl 
Ct-'A f 4 
J ;v,p LlNVl 
LPA LPIV 
Jl\!,p LH"V4 
LDA ij 1 
CLo,INti 
.J Sts umt< 2 
STP. Tll 

L Li A tH 
u:.B LPIV 
JSo l !NIH( 

;::>TA 1 9 
JSb ~Th(JP 

~1A T7 
t1 r b Tb 

L[1 A lt-'-1 v 
bTA r 1 :s 
LUA T 1 
jf A f 2 
l~l T 1.S 
LLJA 11 ~ 
CFA TI.+ 
JMP Lil\115 
l~l T9 

l~l T9 
I~Z IC' 
15l T~ 

FlRFURM ROW MANIPULATIONS 
AIW SUtHkAC fl ONS TO REDUCE 
F' I V 0 T C 0 LUM N T 0 Z ER 0 

SE:.LECl :\JE:.Xl' h10v\ 

lEST FUR LAST ~ON 

SELECT NEXT PIVOT 
TEST 10 SKIP PIVUTAL ROW 
SKIP PIVOTAL ROW 

AUDRE.SS OF ROW TO HE TRANSFORMED 
lN 1-MAfRIX 

CONPUTE. t-.";ULTIPLIER WHICH 
IS lHAT ~LEMENT IN ROW TO 
BE T~ANSFORMEU WHICH LIES 
IN THE PIVOTAL COLUMN 

SAVE AUDRt.SS 

VALLI~ GF MULTIPLIER 

00 ELIMINATIO~ OF ROWS IN 
LlRIGlNAL MATRIX. START AT 
CllLUr"tN LPIV+l 

COUNTE.R 

TEST FOR LAST TEHM IN ROW 

TY IS AOD~H::ss OF 
~LEM~NT TU HE:. CHANGEU 
T2 IS AUbR UF CORRESPONDING 
tLEMtNT IN PIVOTAL ROW 



i:'AGt: vl'.J1 lt.tl7 
\Ii A T ~ [ '/.. ~< LilJ l 11\1 t. ~ 

Cbo7 
.~·bob 

"c "t c;i 
C~IO 

Coll 
C001 
COG.? 
COG.3 
C'Jl;4 

COu:i 
c !j 0 6 
c i) 0 7 
Cvuts* 
C 0v'1* 
CU l V* 
(011* 
C012* 
COL'i 
c 0 i 4 
COlS 
C016 
c 017 
c i1 l d 
c () l 4 
C02v 
cur.::l 

,c iJ ~ 2 
C02~ 

COd4 
c 02:5 
C02o 

COc7 
(, 1J c: 8 
c 0 c'.9 
c 0 .3 0 
c 0 .5 l 

C0~2 

co s·:S 
c l) 3 1.,i 

C 0 .:SS 
c 0 .s 6 
COj/ 
C05d 
COSY* 

150011 
150021 
1 jVldi 
1 ') 0 {) 41 
1 ; l) 0 '::> i 

150061 
l.5U\1ll 
l".>01 O! 
1..$0111 
150 1c1 
1 :S(Jl 5 ! 

15014! 
l5iJ15i 

1 .S 0 1 b I 

13Ul7! 
1 ~020 I 
150211 
i_so221 
L'>UC:.5i 
1 ~Uc4 I 
1 ~0251 
1.SUr:6 I 

l:SU271 
15050 
1~0~1 

1.~032 

1 .. 50.B 
1-:HJ ~ 4 I 

l.503S 1

1 

l..SO .fo I 

l!J05ll 
1 .S04U I 

15041 I 

i _;\j 42 ! 

1~0431 

15044[ 
15045[ 
1~0461 
130471 
1 j(]':i{J I 

l .SO'Jl : 

v o 32 7 7 f< 
lJh7.50iJR 

017421R 
113~72k 

G7~,S1UR 

077511R 
0175~2R 

0L5..'.l0lk 
01 blJO .SX 
(J 1 Bl th< 
0 l 7 -~ 4 c! i< 
V133UlK 
02~711k 

Ob3.S02k 
073275R 
Ur_, ~27 -~t< 
U03;)04 

0 ';5.)0".Jt< 
017.522k 
01327'.:d--? 
05727'.:JI~ 

037t::7Sk 
lJ02Utd 
OO~v02 

027(15.Sk 
0270t+'.Jt< 
u1S001X 
Ol!J277R 
073:S10k 
0l751lk 
u 1 7 .s 2 2t( 
0133031-< 
016u05X 
Ul:S.HUk 
(J17.342h 
015-SO_'Sr< 
O:S75U::SR 
on .. ~u.rn 
0.37 5i.)5i-.{ 
v27u2jR 
U267t.+4k 

L I i\J 1 5 

L I N 1 b 

L!Nll 

LUA r1 
LL!B ra 
J ~its .FMP. 
ut F T 2, I 
~:>TA Tl~ 
.2)11-3 TlY 
J ~rn IJDLD 
UtF T 9 
Fti3 T18 

JS8 OO::>T 
Ut~ rg 
Jl•lP L lf~V5 

LL1 A r 1 o 
STA TS 
LfJA T 3 
Cf'w'A, INA 
STA T 1 .5 
J s t3 UOLD 
UtF TS 
ISZ TS 
lSZ r~ 

blA,RS~ 

~ld 

J !V1P *+2 
J (Vo p Lll'H7 
F t~jp l 7 

S 1 A 1 lb 
.s lb T 1 4 
JSb DOLD 
UE:.f- T 1 1 
FSd TlH 

J~B IJO~T 

Ul:.f r 11 
lSZ r 11 
i&Z r 1 1 
15Z T 1-' 
J rv P LI l\J 18 
Jfv; p LINV4 
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MULTIPLIER•VALUE IN 
PIVOT Rm!IJ 

T~ANSFORM ELEMENT 

t>ELECT NtXT TE.RM 
00 ELIMI~ATION OF ROWS IN 
IOEf\JTITY l"lATRIX. START AT 
~EGINNING OF ROW AND LEAVE 
ELEMENT UNCHANGED WHEN ZERO 
1 1\J P 1 V 0 T A L R U w • 
ADDF<ESS OF 

PIVOTAL ROW 

St T 
COUNTER 

SKIP IF ZERO 

NOT ZE:.t-<O 
ZERG 

MULlIPLY BY lHE:. MULTIPLIE~ 

Sf:LECl Nt.XT TERM 
ELIMI~ATE NEXT ROW 

C04U* 
C041*******.************************************* 
C:)42***** ! ~lj6t<i1Ul H.Jt:. Lii\hk ***** 
C0~3*******~************************************* 
C044*SUM~LlUTlh~ CUMPUl~S AUORtjS UF AN ELEMENT * 
C 0 4 5 * l 1" r.11 AT if.! Ix b IVE: i\l BY B 2. i~ u l~ AND C 0 L VALUES * 
~0~b*A"t SU~PLIEU IN A,8. ADDRESS IS LEFT IN A * 
c 0 I.I l * E l\! r k y t i~ H Ii 2 c 0 Mp u T E s A 0 D ~' rr~ M A l lj 3 * 



p I~ G E (J 1 5 2 II+ 1 y 4:49 PrVl SUl\J., 11 MAR., 1979 
._, A r r< l x h: u 1 1 T I 1 ~ t s 

c o i:.1 8 * * * * * * *I* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
COi~Y* I 

fC OSO l 3U521 (:(HHHJO LWHI-< NUP 
co::.1 },S()'.)_~I Ullcllrt ~T~ T7 SAVE CULUMN # 

C052 13U':i41 040USC'.' ADA Ml 
C0~3 130'-,~I 100,~oo MPY f3 (A-1) *T3 

15\JSbi Ul .. SC.7.S!-< 
CO'J4 15U'"J71 0145c7 lR AUA f'l 
cu yj 

c 0'.)6 

COS? 
CO':JK 
C 0'::>9 
c 0 b (i 

C0ol 
C0o2 

c oc -~ 
C064 
c () 0 ':> 
G0b6 
CLlb7 
C0bB* 
COo9** 

1.SObOI U400'::>2 
130611 OCilOOU 
150621 (;4~l)63h1 
1 j u 6 .51 1 2 7 l.J:) 2 ~ 
l.50b4I UllOOOO 
1 5 v h ~I (; 17 2 77 R 
150661 v~oos2 
15Uh71 lU0200 
15\J/Ui C1327W 
1 .':i o 1 1 1 o 4 -3 c'. 1 n< 
1.5012! v40W::>2 
150151 l'lllOOU 
l5U141 0421Jb'.:lk 

1.su1s1 127vb4R 

Al.JA Ml 
ALS 
AUA ti2 
J 1"1 ~ l W H R , I 

LV-~Hh'.2 NUP 
~)'( !j T7 
AD A NI 1 

MPY T3 

ADA T7 
AUA Ml 
ALS 
AUA H3 
JfAP LWHR2,I 

+(B-1) 

UDR=B2+2((A-l)*T3+(B-1)) 

C011>**** Rt~~LEVt ANO STU~E SU8-PROGRAM PAkAMETERSO**** 
COil** 
(;Ol2* 

1 3 O I 6 O u 0 0 0 o $ E N 1 R r-... lJ P 
l Hl/71 07312lt< ::,1 A SORCE 

,c 0 7 3 
C0"/4 
C015 
C f) I b 

c () 17 
CO lb 
C07Y 

151001 lo7i.J7ht< LDo ~E.NTR,I 

1 .51011 07l12cK Slrj UE0T 
l-510c:I oo7o04 
1510~1 047Vl6t< 
.15iU41044V~Jl 

C060 1_51 o~I OoI004 
COdl 131061 07l125r< 
COoc'. 1 .. 11071 05I07':>rc 
COr.)::, l5110l 1h.3lc!.lf-( 
COc4 151111 ll31~~K 
C 0 b ') 1 .'.Sl 1 ~ I 0 6 -3 1 2 1 R 
COdb 1.311..11 U4U0'.:>2 
COt7 LH141 U73121f.< 
COb8 l:Hl~l 0_<S7122r< 
c I) 6 9 1 5 i 1 b I u s 1 1 2 3 K 

COSO LS1171 v~7110K 
COYl }jl20i lc'70/oR 
C0'-12 l.!>1211 OUOOUu 
c 09 _;; 
c I) 9 4 
( \) '-i ::i 

CUY6 
C0!..!7 
C 0'-iK 

"COSY 
ClUU 

l .512~1 vuOtiOO 
1 3 1 2 3 I 0 1)0 IJ (J u 
151241000000 
1512'::>1 G772b0k 
1.3126! 0732.bl'r< 
LH271 Ub5124~.( 
1 ~150 I 07 ~~r!_/01'\ 
1 'Sl :H I u b IJ u::;, 4 

.LOOP 

cl" [j, l f\) l:i 
A[H:S :l>El\l1R 

· A[; b !~12 

Cfl.;H, 1 !\l t1 

s Tt; cr·nr< 
.1 SL $ENTR 

LOA ::>lh<CE, 
SlA Ut.ST,I 
L[1A jOkCE 
ADA Ml 
:SlA 5 U I< CE. 
l~Z DEbT 
lSZ CNTR 
J r·•P .LUOP 

I 

Jt-;P Jif_i>JTR, I 
SUkCE l'JUP 
OE.ST ~JuP 

on R !\Juf-' 
tXt:CR l\iLll-' 

5i~s bUf-FR 
~lA dUFFL 
LI) A t: X l:. CR 
~TA !~ f: 1 
LD A • 1 

GET R~COkD FRUM CRT/TICKY-TICKY 



PAGE. Ol':d 41Y 
'viAlr<l::< tfd.JIJl U\Jt.b 

ClOl 1Sij2 
Clu2 l.:>153 
'c l G .S 1 5 1 3 4 
Clli4 1..HY:> 
c 1 1,; ') 1 .3 1 3 b 

c 1 IJ b 

Clvl 
c 1 lib 
C l v Y 
cl i 0 
c l 1 1 
C112 
Ll 15 
c 1i ll 
c 1 l '::) 
c 11 b 

1 5 i 57 
l .S 14U 

0751"."b'.)~ 

U6:Si.S6k 
Gl52bok 
ve:.72~4k 

() 0 IJ 4 0 1 
ouoooo 
v7126UR 

U'4Ul 
E.XE.C l 

~l A k C lJ 0 E 
LDA U401 
~;TA c Ol';wo 
j f-''t-' It:XEC 
ucr /~ u l 
1\JDP 
~Tb dUFFR 
LfvlA, IN A 
STA dUFFL 
LIJA t.Xt_CT 
~TA k'.t1 
LDA • 1 
SlA t<CliOE 
LOA • S 
SlA CONWD 
J f'.'P IE XE C 
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GtT RECORD FROM PHOTO READER 

c l l 7 

1 .s i 4 1 0 in u o l~ 
1.3142 0152671~ 

151431 Ub3LH~: 
l,'.Sl44 iJ1327iJR 
1H4~ I Ob0U':"J4 

L'Sl llh: 0 7 32b':Jt< 
1:5147 ! 0h0!Jo0 
15l':i01 0732bet< 
l.Sl'Jl 1 u212i:,4~ 

LH S2: uvOuuu 
15l':dl (Jl6t)01:.lX 
l.5l:J4! 01.:Sl':)lk 
131:i5 0000':>6 

~X~C~ N0P SET ENO OF TAPE 
C t l M 
c 11 y 
Cl20 
c 12 1 
c 1c.2 
c 12 :s 
c 1 r.4 * 

1 5 1 ':i b 0 l 3 1 6 (I R 
1.5i~7 i 1271-:Jb< 
1Sl60 OUO!O'::J 

Jsa EXtC 
ut F * + ..s 
!JE.f • 3 
UEf- CUN2 
Jfv:p i:.XtCS, I 

c u i\j 2 u c 1 (J (J 0 7 u 5 

C 1 c. ~ * * * t_ ,..; ft.~ w I TH C 11 Ah: AC I E. r< C 0U1'J T IN THE: 
Cl2n*** ~~ID l~E ~UFFf~ A00R~5S lN THE 'd' 
Clcl* 

'A' Ri::GISTE:R 
t<EGISTER. 

~128 l~lbl ouo0ou EXECW NLP W~ITE R~CUkU ON CRT 
l129 l~lb2 077260k ~ld ~UfFR 

C 1 -50 1.S1 o.5 0020~1 

CLH 
C1:5c: 
C 1 5 .S 
c l 3 l-1 

c 15':> 
Cl3b 
c 13 7 
c 1 _rn 
cl .5 9 
I., 1 '"* (J 

cl 41 
Cl42 
c 1 id 
C144 
c } '-1 '::) 

c 1 ~ ".) 
(147 
C 14 B 
Cl49 
(, l ') 0 

(.1~1 

ClS2* 

1 s l b 4 u 1) 3 v 0 4 
1516~ Ol:~2b7K 

l~i66 Otdlolk 
l:Sln7 0132101-< 
15170 OoOOS:J 
l-5171 01320':".ii-< 
1..Si12 102501 
1H7.:S 0122blR 
1 ,~ 1 I 4 0 6 7 2 b 4 R 
1.51/'::i 006021 
l.~176 027c01R 
15177 (;020U2 
15200 U~7'J7':Jt\ 

lSc.'.01 1U2::>0l 
1jc:'.02 1 (J122t)31-( 

1.5C:\l.5 00~\)Uc'. 

15204 OnOObl 
1 5 2 (15 0 u 2 tnL:S 
1 ~2db vt:>0\1:>4 

1 ~207 U 1'32b6R 
152.lU 0272'Jl-lt( 

~1j3***lADU~Ll 7-APk-71) 
'c 1s4 * 

SSA, t:.:S~ 
C jv, A, l N t\ 

~TA dUFFL 
LOA C.XtO.J 
,-,fA l'<l:.T 
LDA .2 
S 1 A i-( C (J I) t 
LIA vl 
Af\JU rlALF 
LGb Xll 
ssa,RS!:> 
J Mr' * + 5 
~I.A 

Jf\>P r<IJYP1 
L 1 A 0 1 
ANO fvl~H-_G 

~LA 

LUA • b 
52:A,t-<SS 
LUA • 1 
0 1 A C 0 l•J IND 
J f'w;~' 11:: XE C 

c 1 '.J ::i 1 j r.!. 1 1 ! (j 0 0 0 0 (I L p u N I\! l J p 



?iH:Jt: Ul~ll 1:/.1'-J 
·"IA 1 t'( J x Ruin l 1\IES 

Cl::.b 
i 1 j7 
c 1 'Jci 
C 1 'JY 
c 1 b \) 

Clol 
C1o2 
Clt:.3 
Clt4 
C 1 e :> 
Clb6 
Clb7 
c 1 6 t~ 
CloY 
c l l () 
c 1 11 
c 1 7 2 
Cll.S 
c 1 1 4 

c 115 
(, 116 
( 17 / 
c 11 b 

c l 1 CJ 

C 1 tHJ 

c 1d1 
Clo2 

,c 1t.3 
c 1(~4 
c l c. s 
c 1 t;b 

c 1 "".\ l 
Clo8 
ClbY 
c 1 '-1 l) 

c 191 
C1S2 
c 1 '-1.3 
cl \14 
C19S 
Gl~6 

C1S7 
ClS.:3 
Cl~9* 
c .? I.I()* 

C2vl 
C2v2 
c 20 _1 
Cc'. U 4 
(; 2 ()') 
C2Uo* 
C2l17* 

1521.2! UobUOc 5Zt3 
1 ) c'. l 5 0,.; 7 2 j ~I< J ;-., P LP UN 1 
13214 0h22~2K LOA U1~3 

1.Sc.1~10732.Slk' ::>IA Cl\l'HO 
152161 01SIJ05X LPUN~ JSb EXEC 
1SC:17101jc24H lJtF *+':> 
1 S220! OOOO':l':> 
1 S~21 i 01 S~27k' 
1.32~2 ! u 13230R 
l-'>c.231 00UoS4 
152t::'.410.572:511-< 

Utf .2 
UtF CONl 
Ut:F tWFR1 
Ut.F .1 
l&Z CNTHO 

l 5 2 2 j I 0 2 7 2 1 6 k J f•'i P L P lJ N 3 
15c26l lc7cllt\ J~P LPUN,I 
15c27t 000104 CUNl UCT 104 
1 5 2 SO I 0 O (HHJ U 1:1 U F k l 1\J l.: P 
1.5~.)1 i OiJ 0 v 00 Cf\l l HU NCP 
1 s 2 12 I u 1 7 c b u ~ L p u i\J 1 s 1 B e u r F R 
1 j c: -~ j i 0 l) 3 u 0 4 
1'.S?341 07~5267k 
l 5c'.351 vn5c'llt< 
1 ,5 c j 6 I 0 l 3 2 7 \J ~ 
1 ,3 2 =~ 7 I () h 0 0 5 7 
132.40i u73db6R 
1.3241 I 0?. 7 2S2h1 
l:.ic4C:[ 000000 
l.S243! 017cb0K 
152441 00~'SVU4 
l.5c4':il 0'/ 3.2b7H 
l5c:'.46i Ob3242r< 
152471073t::/OH 
1 52~0 i \)60061 
1.52~1 ! 01.:S2bbR 
l 52~ci IJhUV':l'::> 
l.Scj3i ul-.1cb':'lk 

l:XtCP 

LPUl\12 

15c.''J4I Ol~OO':JX lt:XEC 
l5c:'.'J':,)! Ul 32o2k 

1 ~ 2 ~ 6 I 0 1 .'S 2 b S k 

1.5r!S 71 u l '.Sr1h6K 
1.S2b01 U00000 bUFFR 
l.fr h 1 i I) l.fr:' h 7 t( 
132h2! O!':IOUOl 
15i::b_~l lc/c10t< 

1S2b4I vu 0 (J l) u x 11 
1526':>! 0 (J 'J 0 l) 0 RCUUi:. 
152661 \.) 11 0 0 0 \) ct) 1\1 \flJ t) 

132h7! 000000 tjLJf FL 
152"7 O I OoOOd(J RE 1 

L fv, A, IN A 
STA HUFFL 
LOA LPUN 
~lA ktl 
LUA .4 
STA CONWO 
J rv,p LPUl\J2 
l\JUP 
b 1 li t>Uf-FR 
C l"'iA, l NA 
SlA tSUfFL 
LUA EXt.CP 
S 1 A 1-<t l 
LliA .6 
STA L.ONWD 
LG A .2 
bf A r<CUOt 
t,X T EXEC 
JS8 t.XE.C 
L) f: F *+~ 
UEF ~CLJDE 

OtF cor·urn 
1\UP 

lJ t F tHJf- FL 
LOA 1 
Jf\. .• " !-\Er ,I 

K~~ 1 
bb~ 1 
t:S5 s l 
t~5S 1 
ti~~ 1 

4:49 PM SUN., 11 MAR., 1979 

PUNCH RECORU ON H.S. PUNCH 

LISl kECuh'.D UN LINE PRINTER 

C20o*******t************************************* 
~20g* CON~fANTS * 
C2iO*******fl'************************************* 



p ~ 1.; i:. ll l ':! 5 }J 1 '-j 
·"! A T t\ 1 X ik u u I 1 i JI-. S 

Cell* 
C2lc 
'cc i -" 
C2i4 
c 2 1 '.:l 
C2ib 
C211 
C 2Ui 
C219 
Cd20 
C221 
c 2 c ;? 
c 22_-, 
(, 2i::q 

c 2i':':i 

l 52111 OiJU•}OO T 1 
152/21 uuoouu 12 
152"131 OOOJUO T.3 
152741 OOOiJOV T4 
1 S27(:>1 uOOl.H)O T'.J 
1.:klol vOOOOU Tb 
l .527 7 I 00 1JvOll T7 
1 :tdiJO I 0U00l>ll Td 
lBvlldvOOUU TY 
1 5 3 I ) 2 I tj I) 1) I) l) u T 1 l) 
l .:U(d I i)IJ 1)UOIJ T 11 
1.Bo~10oouoo Tl2 
1 .B \J ':.) o o 0 o \) u T 1 3 
}j~Ub U4l4~3 Tlb 
1~.1u7! 1')77..)3 

b5~ 1 
LiSS l 
() 0 s l 
!:'55S l 
t~s s 1 
ts s s 1 
o~S 1 
B~S l 
d;:)S 1 
HSS 1 
b:SS 1 
() s 5 l 
oSS l 
ut:C +lt.-6 

C.22.h 
C 2c) 7 

l .'.S.311) i ouooou 
1 5 _, 1 1 i I.) 0 ') 0 tj 0 
1.5312! vuouvu 

Tltj bSS 1 

c 2dj 
C22Y 
C250 
Cc.51 
C2.S2 
c.~33** 

1 .B 1 3 i () u 0 \J u v 
140071 Ui)0000 
146101 000000 
147'Jll 000J01.J 

Tl9 oSS 1 
LPlV bS::> 1 
FINI!:> r:)SS nu 
LWAMA b~~ 1 
SnUFb bSS Y7 
SYMft:I bt:.S b4 

C 2 5 4 * * * P t. ii< ~ U I-{ ;;1 L D A 1 , I 
C25':l** 
C 2 j o 1 ':l 0 :, 1 I 0 0 0 U u U L 0 t:H i\J C P 

,C .~ j 7 1 'S v '.J 2 v o 0 \i 0 1 L D A t'.I 
C2~8 1~053 01720Uk J6b U~tAD 
c 2 5 '-J l ~ J j 4 ! 1 c 1 ID 1 K J i•'it-' L I) b I , I 
C240** 
Cc14l*** 
C~1.t2** 
C.~4_1 l::.>O':i':ll U\JOUOU STtH PJUP 
C2~4 l':J0':>61 077ljvR 
C24':J 1'")0'.:>71017ljlR 
C24h l~10oOi 0151jOr< 
C2q/ l'.Jvbll lt:'.71J5jt-< 
C24t)** 

C2':i0** 
C2~1 l~Ob2 uuouuo 
C2~~ l':>Ub~ Vh20~~k 
C 2':;_'> 1 'J(J64 li 1 7 c04k 
C2j4 l':>Ub~ 127ub2k 

:s1 d r11-1r-2 
J5d uSTUR 
lJE.F 1MP2 
J~·P STiil,I 

LD l MP i·JUP 
LDA TH··ips 
J t>l:S URt:. AD 
JiV:P LDTMP,l 

4:4g PM SUN., 11 MAR., 1979 

T~~PURARY CONSTANTS 

AKSOLUIE TOLERANCE 



Pkbt Vl':rn #1~ 4:49 PM SlJN., 11 MAR., 1979 
0l~K 0U~f c~!NG RUUT!NtS 

C256* 
C257*******~***************************************************** 
~2~d**** DISK dUFFtk SUHkUUTlNES ****** 
C2~9*******~***************************************************** 
C 2 t> 0 * .I\ U U rd::. ~ :::> C U N V E k S l 0 hi S lJ !:H<O l J1 I N E 
C2cl.* ff\:irt.t< :tdlh AOUkt:~~ liY A REG 
C2o2* 
c 2 t .. ~".) 

C~o4 

C2o') 
C2bh 
C2b7 
C2oo 
C2n9 
(; 2 1 u 
( ~ 11 
C272 

l ':>Uo6 0U0000 
}':lUh-/. (JO~t.tOO 

l'JtJlO Gll121k 
1':.)U71 06b011C 
1 ::.> Ii l c (J r 7 1 2 2 R 
Jjo7.3 vO?.U20 
l~0/4 Ul~r!.ltH< 

l 'Jv"/':J1 v4.3126R 
} ':J07bl 002021 
l:>U7ll 02710'.:ik 

ACUrv NUf' 
CLb 
;;:,-f H ~UliT 

LUd FTt<AK 
~TH fCi\iT 
bSA 

05A, ~s~., 

C21:.S l'JlOut Ul-f.~12£tk' 
J 1v;p H\JC TR 
AUA .3o72 
A(.;A f·1l 28 
S~A,k~S 

JMP JNCSC 

C2/4 
c 21 ':J 
Ci.16 

l'-'llOll 04~12.Jk OIA2 
l':ilU2t 0()2021 

( 217 
C2lb* 
C27'1* 
c 2;.; 0 

l':ll\J31 0?.7107R 
l'Jlv41 12l066r< J :vi P A C u ilJ , I 

Ccol 
C C:.o2* 

,<.. 2 0 3 
C2~4 

C C'oi:, 

C2o6 
C 2c. 7 
C2~b* 
cc:: b '1 

C2SO 
C?9l 
c 2'-12 
C 2'-L3 
C294* 

1 ".l 1 tt 5 I 
l'Jl(l6i. 

1 :Ji o 7 I 

t ':i 1. 1 (J i 

15i11 I 

1~11 c'. ! 

l:Jl1_3: 

1 ':) l 1 4 
l':>ilSi 
l'::>llb: 
1 ') 1 l 7 I 

l~i2Ui 

057122R 
{J~11Jl':it'( 

0571~1R 

0b7121i-< 
U":J71-5~R 

v17ll4r< 
0 2 7 l i) 1 K 

vOOilO(J 
v.Hl22R 
OU~400 

0 77 1 C. 1 R 
1~71141-( 

H.JCTt-< JSZ TCNT 
Jl\·P DlAl 

11"(.;'.jC J.::iL SCi\JT 
LDb SCNT 
CPM ~IZf:. 

J Sf1 !Tr<K 
J tv p f) I A 2 

ITr<K NUP 
ISZ lCNT 
CL8 
STb ') Ci'J 1 
Jfv.p ITRK, 

C296 l'.°)121 i vuOt1UO SC;\ll 1:3SS 1 
C 297 1=>122: u n 0 u o (J lCNT b~S 1 
c.~ y ti 
C2YY 
c .:SIJ u 
c .~ tJ 1 
C .5L1 2 
c 5 t) ~'S 

C3v4 
c .~\) s 
C .s li h 

c 50 7 
C508 
'c -~\J9 
c -~ j 0 * 

1'.)125! ()11ouOO 
OPllc!.: 
l':llr:'/.41 VliSIJOU 

l'.:11.C.:Si 1/7bUU 
l 'J 120 i l 7 2 1) I) 11 

l':>lc'li ououuo 
1 5 l 3 (i I 0 () 0 U l) (J 

1 S 1 '_S 2 ! 0 I J 0 (J U LI 

1 ') 1 5 5 j l) I J U i) (J (} 

1':J1 ~4 i 00 I) u () (J 

1 'J 1 5 s i 0 (J 0 0 0 u 
1 '::>l 5 b i v i) <1 l u c'. 

l 1"11"" 

• 1c!0 
.5072 
Ml 2.e• 

b~S 

tGU 
lJ t c 
IJ EC 

1 
ti20 () 
_HJ'l r!. 
-1 ~.H 

IV13072 Ut.C -5072 
TMiJl 855 1 
1MP2 b~S 2 
l Mt-' 3 ts~S 1 
Ti'W4 8SS 1 
THPS SSS 1 
SILE oSS l 
Cw 1 UC I 1 Oc 

I 

~ET SECTOR COUNT TO ZERO 

SET TRACK CuUNT TO START OF W.A. 
AODR > 32767 

NO, l::RROR! 
CLl~PUTE TRACK ADDR. 

COMPUTE SECTOR AODR. 

f:I. OF St:.ClURS PE:R OISK TRACK 



P/\bE 01 ':JI # 1 Y 4;49 PM SUN., 11 MAR., 1979 
OJ~~ HUfF~~lNG ~UUTINES 

C..Sll* 0 U b ! T u '"< t A lJ 111,i TE R P.l t D l/i. ft: C 0 IJ E F h! UM U l SK b LIFF ER 
C.Hc* 

iC.H3 1~1.571 UIJOOOU REAUl ivCP 
C 3J 4 l::>lLl·t~! 01 ':'>UI):,>, 

c:31:i i:ii411 t1s1::>oh 
C316 
c.su 
c -51 a 

F G u 2 'l 

1 ) 1 14 2 i 0 \) 0 lj '.) 4 
1 '::l 1 4 ..5 I v 1 S 1 -~ b 1< 
1 ':, i 4 4 ! 1 J 0 1) (; 4 c 

L!-J O.HY Dtf bFkL 
C.:S.i.t.1 1:>14':>1 0UO!JuU 
C-3c:'U l'.:il4bl Ol':Jl2c'.k 
C:S~:l l":d'47101S12lk 
C5c:.2 lji'SOi 12/lj/ti 

C.:S.5d l'::JlbSi 114U!Jll 
C53Y 1 ':ilbb! 0h712..Sk 
Csito l=>lb-/! Oo3127k 
G_~iO 1S17U! 127l:Jlr< 
C34?* 
c .3 4 5 
C.S~4 

C .54S 
c ·~4 b 
(,jt.+] 

c .:5 ~ f) 

F G 1':J7 

1':1171! 0620V1C 
1':::11721 003Uv4 
l':ll/31 04.HS~m 
ljl741 042U\JSC 
l ':il l'Ji Gb7 lr~7k 
l'Jl"/b! 174000 

V'1 0549 I AUA bfl"<L 
c 3 4 9 l ':> 1 7 l I v 4 ~ i) u 0 
C Y:. 0 l 5 2 G 0 I 1 I ;4 U u o 
C Y::d 1 'J 2 u 1 I 0 b 7 l 2 ::s r. 
(, .S '.:j 2 1 ".) C::: U 2 ' (• o j l c I K 

C3::.3 l':l~v:Si lr.:'.71':'1r< 

J So t. x 1:.C 
uEF *+1 
L>E F • 1 
t)t_f' cw 1 
l> l: F d G l·J p G I I 

ul::.f oFr.:L 
tJE:F rer,.r 
L> E: F ~ C 1'11 l 
J ~: p K E A I) 1 I I 

Ci'-"A I 1 l~A 
AD A TMt; 4 
AUA PGl 
LL11i r 1vl iJ 1 
~Id U,1 

t<E~TUKr. (A) & (8) 

WRilE SAME INFO TO BOTH 
PAGE~ 

GET THf.: UATA 
~lU~E IN FI~ST PAGE 

INCREMENT AUOR lU PAGE 2 
ADA bFkL I~CRlMENT AOOR TO PAGE 2 
blt; u,l STORE IN SECOND PAGE 
Lua rM~· kESTtlRE (A) & (B) 
LDA TMt->1 
JlliiP us TOR I I 

C~j4*** 

c 55':::i* * I·? t n. 1
) 1 t'J T t. k ~11 t D I A T t C U D t. V I R T U A l A U D t'< t: S S 

C~1:.b*** 
C~57 lj2U4 OOU0UU URtAU ~UP 

~C:Sjb 1':-i2lJ') li/712.St< ~lB IMI-' SAVt. d 
C359 1::.206 linl:'5~k ~IA fi11H-'4 5AVE VIRTUAL ADOR 



PAG!: 01'.:)b #lY 4:49 PM SUN., 11 MAR., 197g 
i~1 1 J K o u f- I- t ·~ 1 '" G k U U 1 1. NE ~ 

c 5 bu 
C3tl 
c 3t.2 
C5".1'i 

l"JC:071 U1721.3k'. 
1 '.) 21 u i 1h0 0 u \) 
l':t21ll 0n712Sk 
l'::-1212! 1272tl4k 

c .56!.i* * * 

Jtib f-NUPG 
Lu A 0, 1 
LDb IMP 
J t~~ P IJ Rt: AD , I 

F l 1\J D D I ~ K P A G E C 0 R t< E S • T 0 A D D R • 
PICK UP DATA AT VIRTUAL ADDRESS 
~ESTORE B 

C .fo ':> * * t- HJ U ~ 11.i U LU AU D l Sr. PA b E C 0 R k E. t; P 0 ND I I\ G ·1 0 
C.Snb** Vl!RTUAL P.ODRESS 
C 5af *** 
c .~td 1 ::>21.51 ooooou f-rW~G 

c ~oY 1:>2141 Ot>3l.~_'Sk 
c.nv 1:,c:1:>i 0 U 3v 0 O 
c .3 11 l'::ic16 0a201oc 
C Sl c:. l '.:>~ 1 7 I 0 () 2V 20 
c 513 1::it:2 v I 0?725H< 
C.H4 i:,221 I U27~42R 
( '> 7 '-:J 1 ':)222: lJo513.3k F !\llLS 
(, -~ 16 1S2c'31 0 u 50 ll 0 

c .5 1 7 1":;,221.fl (Jll?UOOC 
C .j I b 1 522'.:i ! 002Lkl 
c 57 9 1':)2(!61 0172o0k 
C5c0 l'Jcc'.71 {)So)31.BK 
c _fo 1 l '.:1250 I uosovo 
t.::St.2 l ':ld 51 I (HJ2000C 

Fi; 1 '::i 7 
l~ 03o3 AUA b~RL 

C :st..~ 1 '.:12.32' 042UVO 

,c 5d4 l 'Jc5~'SI Ou2U20 
C .:S~S 1 j2:54 I 017260k 
C 5b6 l ':125'.JI Oh~OOUC 
C 5 c. 7 l ':l c ..S b I 0 o :5 v u 4 
Cfocl l':'J2::S/i 04~Sl3.5R 
C5t.Y l'.:.12401 (j42U04C 
c 5 ..,. () 

c .'S91 
C 5Y2 
(_Cj'::j _., 

c 3':14 
c 3 9:, 
C396 
C5Y7 
c :S 9 f) 
c .3 4 4 

c 4l1 () 

C4Ul 
CLiti2 
c l.i\j ·~ 

c 4 l} 4 

1.:,2L_q! 1?.721-~f\ 
1 '.:> 2 LI 2 I 0 ti 2 1..1 U l C F 1\i U 1 
1':'lc'45f Ol?Uut1C 
l':i2L1Ll! ub200:,c 
1 :,24~:>1 u I 2vu4C 
1':)2l~bi (}h~(J(Jqj-t 

l':Jcll"/I Vl~21J(J5C 
1~2':10! (J27c."22k 
l:,2'::>1! 0n2U02C fN02 
1 ~ 2 S 2 ! 0 I 2 li (H) C 
1 :, C ':) 5 ! (j b 2 \J I) 6 L 
l':>2':J4! U7?.UU4L 
1'::>21'.)':>i v62vt1'.:.>r< 
1::>2Sol 07~vv5C 
l':J2'J7i Uc.7~22~ 

i'iOP 
LC A f MP4 
C fll, A 
A fJ A PBPTR 
S ~'A 
J IVP F NU2 
JMP f l\l LJ 1 
LUA lMP4 
C1"'A 
ADA PGPTR 
SS.A, Rb!:i 
J0e ~WAP 
LUA T rv;P 4 
C fv; A 
A [I A PGPTR 

AL; A !jf k L 
~bA 

JS!::> SWl-\P 
LUA r'GPTR 
Cl"Ar!NA 
J-\UA T fv1t-' 4 
A \J A HGh1PG 

V.A. < END UF IM CODE STORAGE? 

NO, SET PUli\ilt:.kS fOR PAGE 2 
YES, StT POINlERS FOR PAGE 1 

VIRTUAL AUORESS >= 
dEGINNING OF CURRENT PAGE 

NO, GE:T Pk'UPER PAGE 
YES, VlklUAL ADDRESS > 

t. !\ID 0 I= C UR RE 1\1 T P A G E '? 

YE$, G~T PROPER PAGE 
NU, COMPUTE 

CORE COISK) BUFFER ADDRESS 

J ~-1P fNUPG,I 
LUA PGPTl 
~)"I A PGPTR 
LUA PGl 
STA tj 1; 1\1 PG 
LUA PTl 
~ ·1 A t->GP T 
J (\)j-i F i'JU 3 

LL" A Pl:JFT2 
t; TA PbPTR 
LDA PGi:::: 
ti l A t:SGl\iPG 
L11A Pfd 
STA t>GPT 
J r~:P FN1)3 

C40'°"l*** 
C40b** F 111\ 1 > i\ t\i U L U A lJ D l S !', P A G t 5 
C4U/*** 
C4vo l ':ic?61Ji ooouuo 5ii'1A!-J 

C4UY I'J26ll uo?.4Uu 
f c 4 j 0 l 'J 2 6 2 i 0 131 ~ 4 h' S vv f-1 1 
C 4 1 1 1 '::> c:'. h j I o o ,'i u o 4 

\JUP 
Cl.A 
S'lA lMl-'5 
Cfv, A , i 1\J ,4 

lNlfJALlZE PAbt POINTER 



i--' A l; ~ () 1 ":J 0, ~ l Y q:49 PM SUN., 11 MAR., 1979 
U 1 :-, K fJ G F F r q UH; K u U l lhJ E. S 

vu c'. l ':l26'4i 04513-51' i\ [) " TMP4 VIRTUAL ADDR. > PAGE POINTER? 
c 1+ l 5 1., 2 6 ~1 vU2U2ll SSA 

'c 4 14 l '::1206 027272.k J!VP :,')VJP2 NO, EXIT WITH ADDR 
c 41 ':I lj267 Ob:11~4k LDA f MPS YES, INCREMENT PAGE POINTER 

F 1":; 1 '::i8 
U~ 0416 A.UA tffRL fj'( bUFFER U:hlGHi 
C41h 1:,2701 Oi~21JOO AUA HFKL dY dUFF~R LENGTH 
CH7 1S2711 0c:'72hl'~k JMP ~~~1 CHECK AGAIN 

F •' l:J 159 
L \i u 41 t~ !:HW ~ LUA eF~L UtCt<t.MEi\JT PAGE POINTER HY 
C41b l ':>2121 Ub2vuu tiWP2 LUA dFKL OECRE.Mt:.NT PAGE:. POilHER 
C4i4 l '.:12 / j l Oo3vv4 CMA, lNA 1 tHJFFER LENGTH 
C4cti l '.:12 7 41 04.51.34k AO A f MPS 
cl.I c'. 1 l':JC.751 vt5l.S14r< STA TMPS AhiD SAVE 
C 4 c··2 l'J27ol litJ.21lvuc LOA PGPTR GET AIJORtS0 OF CU1~tH:.NT 
(, 4c'.3 l '.:>2"171 01.7Ubbk JSH ACUN 
c 424 1 :duOI 0 1'=>0 0 ') :x. JSB ~Xi:C RE TUR1\J TO DISK 
c1..i~·.) l1J5Ult 01':.dlOr< Df::F *+7 
c 1.i.c:b 1 ':l 5 IJ c'. I {JUOO'Jj U I: F .2 
C~c7 1 '.:).3031 0151 5bt\ i.H:.F CWl 
(, !~ 211 1':'5041 11) 0 0 (i 4 c u t:. F dGllJPG, I 

~ I' . •.7 1~4 

l,:\J U42Y uu- bFRL 
c '~29 l':dO'J 0 U 0 (JOU lJ t .. F t:!Ft-<L 

,c 1-is 0 1 '.:>.3Ub 01S122t< Utf f C1\lT 
(>-U l i·:d07 UlSlclt< ut.F .:;CNT 
C432 1S310 Orl3 l -~4k LUA TMPS GET AODRt:SS OF NEv~ CORE 
c 1..i,55 1:,:;11 112U05C ti 1 A 1-'GPT, I SfURE IN POINTER 
c 4 ji.j. l:dlc' 01200lJL ~lA PGPTR 
c 4 j') 1'J:S13 017v6M< J SLi ACUN 
c '" _j 6 l':l.5141 0171.Sl~ JSd REAIJl FETCH 
c !.f _) 1 1:>.:S1 5 ! 127~nu1< JMP ~WAP,l 

C4jB l ':>j 161 (JOOUOv SVOP1 ij bS 2 
C~3Y l:J32vt (J J 0 \) ijlj ~VOPc:: b~) s t:!. 

C~~O*******~********************~********** 
c '-i t.i 1 * * * * ::i u 13 ~· u 1J r 1 hi t. u 1 s K u u u 11 L c: L o A o * * * * * * * 
CQ~2*******~******************************* 
C4~~* PE~fUk~ UL0 ADR,l 
C444* 
C44~* CALL[NG S~LlUENCt: J~d OOLU 
C4~b* O~F AUk 
C(+47* 
C44b*******~********************~********** 
(.i44Y* 

c 4 ':i (J l ':'.d2C:i (P0{)(}lJI.) GOLD f\JUP 
c 4:) 1 1 '.J323 lb:U2~~ LOA UlJLD,I GET 
C4:;2 1 ::d24 160000 L CJ A A, I 

PAGE FRUM DISK 

DISK AOR 

c ,:.i55 1 ':Jj2:, 012~22k Af·1D INI- r<EMUVE V.A. BIT 
c l~'J4 l::dt!6 0 7 314 \) r< SlA VA Ai·~u SAVE 
c /_J ':) '::> l'J:527 05l.:S~2R lbl UULD l NCI-( td:. TURN (P+2) 

"c 1..+~6 l ':>33(J (117204t\ J s !j URtAD 
C 14 5 l 1':13~1 l17:5:S4lr< ;:, TA SV.LO 

BY 

CORE 

RES 

RES 

PAGE 

PAGE 
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1J I. ;:, K ~ UIF F t. ~ li\l c.; 1-W U ·1 HH: S 

c ·~ ':J f, 1 ::d .521 OS.75401-< u,z VA .INCR DISK ADR 
Clf'.JY l :L:S 3 .5( (i63.540R LDA VA 

fc 4ou 1 '::d54
1

I 017204t< Jsa DRr:AD 
c :fo 1 l 'J35'.::li vnqooo LIJH A 
Ci4c~ 1 ~35bl lJ td -~ 41 k LUA SV.LO 
C4b3 l'.:d371 12752cf\ JMP OIJLD,1 Rt:. TURN 
C4b4* I 

c 4 b :} 1~::$40 11 U000(J0 VA bSS 1 
C4t;h 15.SL+ll 00\)000 SV.LU HSS 1 

I 

C4bH*******~*************************************** 
c 4 o 'h * * * * s u t~ r< u u r l 1\H: o r s K o u lrn L f.. s r u R t. * * * * * * * * * * * * * * 
C4f(l****~**~*x************************************* 
C411* 
C412* 
C4l_~* 

c 1.i 14* 
c 14 f '.:l* 

C41'6* 

DST AIJt..:,I 

C~LLING SfQU~NCE: JSB DOST 
DE.F AOr< 

C477*******~*************************************** 
Ct.UiH 
C4/Y 
C4bU 

,.c 4d 1 
C4ti2 
C4t.5 
C464 
C4o1 
C t-fbo 

c /4 ;::, 7 
C48o 
C t...IC '-4 

c 4 9 () 
c 4'-? 1 
C4S2 
c 49 :S 

l':d4~i 000000 
153431 104400 
l'.:1.:'>441 0l'::l,3lnk 
1:dt~':JI 16.B42k 
l'::d4b[ ln0U00 
l':>jt!7I 01~~2cR 
1 ~3'.:>U I 0 l 3540~ 
1':dt)11 0 37 .5Ll2K 
i:d~2i Otd3lbr< 
1•:d'j~I 017151R 
1 ':i.:S'J4 015 ~L.f<H< 
1 :dS::i 0!>,7 54VR 

l':J.:5~b 063S17R 
l:d:i7 0171'.:llR 
1:.360 U1554(1R 
l':l361 ll)420U 
1 :d b 2 I u l 'J -~ 1 r} k 

l'.:d6..51 lc:'75~r'k 

l'1UP 
UST :,VUPl 

LL;A DDbT,I 
LUA A, I 
A f1J [J I i\JF 
.S T A VA 
ISL lJDST 
LCA SVUPl 
JSB DS ·1 OR 
UE: F VA 
!SZ VA 
LOA SVUPl+l 
J Si; DST OR 
Ut~ VA 
ULO SVUPl 

J fv,p rrns r, I 

SAVE OPERAND 

GET DISK AOR 

Al\lD SAVE 
INCR Re.TURN (P+2) 

RESTORl:. (A) & (B) 

C4S~****•********************************* 
C4Yb*** $u~~uUllNE F~TCH PA~AMETER *** 
C4S7*************************************** 
(t4~8* 

Ct4"3Y* 
CSUO* 
c '-) (1 l * 
CSU2* 
Cl.Jli5* 
CS1j4* 
C'-)ll~* 

'C':J0n* 

fET~H~S PAkAMLltR~ AT AUURESSES 
t:lT!lit.~ Ur-i UISK UR Ii\; LLH~t 

J~::; 1-/PAR 
Uf:F AOR 

t\' 1-d: ~ C. o. u k 1 S l H !: AUDRE.SS 0 F TH t. P At~ A Pi ET E:. R P 0 INTER 

C~07*************************************** 
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0ltiK ~Ufft~l~b RUUllNEb 

C 'JUB* 

c 5 u '1 

'c :ii o 
c:) 11 
C5l2 
c '.J l -~ 

I... 514 
cs 1 ':J 
CS lb 
t S l I 
c..., i ti 

c :d y 

CS2U 
C '::> c' 1. 

c:; e:: 2 
C Sc~ 
C'::)c'4* 
C Sc·:?* 
c 5c:6 * 
V::JC .. 7 * 
('~2~* 

l.':5r.~Y* 

CS.50* 
CS.:d * 
C S3c'.* 
C'J5!l* 

,.c S..34* 
C'::iY=>* 
c :dt.>* 
c 5.S 7 * 
CS.:>b* 
cs3g* 
c ':i40 * 
c ~id 
C S'-t2 

C:l4:S 
CSi4ii 
c:; 4 '.J 
CS46 
C541* 
CS,H1* 
C ':J4 Y* 
C ':>SO* 
C5':'11* 
C S'.:-2* 
c s=·.3* 
CC)S4* 
cr:J':J'-:>* 
C S':i6 
VS57 

"cs:. c 
(., 5 'J~, 

l':;,.5b4I ooovoo FI PAR 1\lliP 

L!JP, F/1-'AR,J 
ISL ~/PAr< 

LUA A,l 

1 :::>.:Sb5i lh35b 14k 
l':dnbl U:S7jb4k 

1'.:>5671 100000 
1~.3101 ul0t10l 
l':l.Slll 012222R 
1 ':l .:S 7 2 I (; 1 "3. :5 b I r-< 

1 '::J.SL11 v06v21 

~lA b GEl PAkAMtlfR ADDRESS ANO SAVE 
Ar,.u lNF 
~l/\ P//\OR 
0 5 ci, 1< s s 
JtviP *+4 l "::d/4 u2740UR 

1':>!>7~ 017522t< 
l':l.:S76 t)00~fo7t-< 

lS.:S/7 127_SnL.lk 
1':l4U0 10 4c'.O U 
l'J4Ul l003o7k 
1 '::>402 lc'7 So4k 
0v.So1 

JSd UOLD YtS, FETCH PAR f ROM DISK 
UtF P/ADR 
J i\: P r I P A R , I 
OLD PIAOR,l F~TCH PA~ FROM CURE 

J rv, P F I P A R , I 
P I A 0 R t (.; U ,vi V l 0 C 

*********************** 
SUMRUUf lNE FLOATING ADU 

*********************** 

r~lCuT~ fAU AU~,l 

A1)R= ADDRESS uF 2hi0 OPERAND. MA y at:. 
l l\1 C U I-< t: Uk U t\I lJ I SK 

C C\ L L I f\l G S t l.J U E i\l C t. : 

,n·>t1 • F A U • 
Ut.F ADR 

H hf I #15 uF A(Jt< IS SET 2NIJ 
uP~~ANO IS ASSUMED TU bE ON DISK. 

********************** 
l'..14t.dl vuuuoo .FAIJ. l'H:P 
l:J4041 1044v0 lJbl SVUPl SAVE OPt.t<AND # 1 
l:.>4Uz:il vl55lbf-~ 

CLA St:LECT ADD UP. 
GO 00 IT 

1'::>4061 l·\12400 
l':.:14071 Ul"?Li5/k 
1~41ol U.5140~k 

1~)4111 12740.11' 

jSt> AKITH 
ISL .fAIJ .. I 1\1 C R t: f\fi E N T R I:. l UR N 
J f.1 P • F A 0 • , I 

**************************** 
jLJtHWUI INt FLlJATING SUB Tl-< ACT 

**~************************* 

~:'itt l=LUAT!NG ADD FOR Df:SCRIPTIUN 

*****************W*********** 

l :>412! Ui.iUOOiJ • F Sl::I. i-Jl1P 

1')41..$! l0~4UU u~·1 ~VUP1 SAVE 
1'::>~141 \I 1 ':') _5} h !-( 

OPERAND # 

1'.J4 1 :,1 UbU05b LUA .3 St:LECT SUBTRACT 
l ., LI: l bl V17'~5lk' J :.ib At<!TH GL) 00 IT 

1 

OP. 
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0 I ~ I\ i·HJ f f- !-:-_ ' 1 i\I b IW u l l!\l E. s 

CSbU l':lLl171 (;_-S7412R ISZ .F~B. 

Jl"•1P .FSt;.,I 
INCREMt:NT RElURN 

,CSol 1'14c'OI 1r.!7412R 
C5b2* 
C Std* 
C~b4* 

CSbS* 
t5bh* 
CSbl* 
C'Jcb* 
c:,b'1* 
CSiV* 
CSll 
CS72 

c 5'1 '!_, 

CS74 
cs 7 ~ 
CS/6 

Iv 517 * 
CS Id* 
CS19* 
C'1c0* 
l:'JKl* 
CSM2* 
C '.::>c 5* 
C ~c4*­
C t;c;S* 
CSC:n 
c:,c;/ 

(506 
c ':'>b:.; 
(,, ') s 0 

C':JY1 
G~Y2* 

C'J'-:15* 
C~JY4* 

CS9S• 
C5Y6* 
C':J~7* 

c :'.:!96* 
c ':19'1* 
Co110* 
C6,Jl* 
C6U2* 
C6U.3* 
c bi) 4 
Cb VS 
c b1.)b 

CbU7 
c b 1}6 
c b1) 9 
CblO 
Coll 
c 6 i c: 

**************************** 
S U ti r< U U ·1 l i'-J 1-. F L U A f 1 N G M UL 1 I PL Y 

**************************** 

S t t F LI. 1 A l 11\1 G A u [1 r U R U E ~ C fH P T I 0 N 

**************************** 

l ':14211 ouoooo • t: MP. NUP 
1542(~1 1 1) ~ 4 v () tJST SVUPl SAVE 
1'.:J4r.!5 I 015 .. ~lbt< 

OPERAND # 

l '::14241 OoOOol LUA .b SELECT MULTIPLY 
l '142~i Ol74.57H Jbd AR!TH GU L>O IT 

1 

154cbl 0574..:lk l~Z • F jVJP. INCREMENT RETURN 
l '"J427 I 127421R .J i•i p .FhP.,I 

***************~********** 
S U H R U U T l N t:. F L u A ·1 I NG 0 I V I D E 

************************** 

!:itE FLUA l lr\iG ADO Fld-? Ot.SCRIPTIDl\I 

*************************** 

l'.Jt..i.301 (; iJ 0 v u v .FDV. f\JUP 
1:>4_51! 1 0 lj 1 i I} (l u~:n ~VUPl SAVE UPt: i< A NU # 1 
1~4,(:i Vl':dlot< 

OP. 

1545.::SI 0 b (J l) 6 ~ LOA .Y SE.LECl DIVIDE UP. 
1':>LL54! 
l ':>4S'JI 
1':>4.561 

017437k J ~li Ar< ITH GO t)U IT 
0 .. 57<+3\JR 10Z .Fl)V. INCREMENT 
127t.t.S0R J rv.P .Fuv.,I 

***************************** 
G~~~RAL A~lTHMETIC SUBROUTlN~ 

***************************** 

Rf:. TURN 

t:. X. f C iJ T t :::> A l\J A t\ 1 T HM t 1 l C U P E k A T 1 U l\I 8 E T w E: E N 
u A Ir A I ,>.J THE. A & ti Rt GIST ER S AN 0 l) AT A ST 0 I< ED 
l r-~ I C u l( c:. U t< U 1\1 T H t. 0 I S K • T H t: t~ t S U l 1 l $ R (:_ f U R f\J E D 
U~1 ltt':. A & tS RtGlSH:RS. 

****************************** 

l':l4171 UvOliOU ARI TH 
l':>4t.t(JI (Jl.t 5':JdltR 

1'.:14411 (J1546ft< 

l ":>442! 0td4.3lr< 
l ':>4451 {)4\)(J4b 

l ':1444 1 1t::i0000 
1:,414~1 160 () u (I 
1 '144hl (Ji)~ 1) 2 1 
l'J4471 (! 214 j .Sk 

;\jlJ p 
AUA • TAOR 
:'.i"I A UPHUO 
UH AklTH 
ADA MS 
l[;A A, l 

LOA A, I 
db A, i-<S:::l 
.JMP Ar<rrlu 

CUMPUTE ADDRfSS OF ARITH OP • 
l\l\ID SAVE IT 
GET ADDRt:tiS OF 

PARAMt:TER 
AUDRE.SS 

1vi A T • F l A G St T'? 
NO, PtWCtSS NORMALLY 
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c 61 _5 1 ':ill'Jol (1122221-< Ah10 INF Yf~S, 21'-JD OPERAND IS ON 
c bl .:i 1 :l4':d! loOOOO Li1A A, I GET PA~A:v1ETER ADDl-<ESS 
"chis 1 "14':.121 U274jhk Jr": P ARlH3 GO TO GET 2ND OPERAND 
c ;~,i h l:J4j.SI 160 IJ () () AR THO L DA A, I GET PARATER ADDRESS 
Ctd 7 1 :,4~41 (JI) ~021 ::>!:;A, RSS 2ND OPEriAND ON DISK 
C61n 1 ")45lj: (Jc74bOt< J~Y ARTHl NU, FETCrl IT FROM CORC. 
c t> i y l :i4':lbi Vl75Ul.)R ARTh.S JSB FTdOP YES, FtTCH IT FROM DISK 
C~2U l ~4':171 02746b( Jiv,~ A~Tli2 

(, 621 l ':14t.1Ji l \.) 420 0 AkTHl ULD A, r FETCH 2i'~D OPERAND FROM 
l :J46ll lUOOOU 

Cbi2 l ':)4621 1044\JU ARTHC'. U ~ T SVUP2 SA Vt_ T FJ.1 P 0 R A R I l Y 
1. ':l4o3t (i 1 ':>320R 

c ~)(:: -5 i:,46i.il 104200 DLO SVUPl Gl::T lST OPERAND 
l '"'l4oSI Ul5~16k 

c;:,c4 1 j4t16i l274t>fK ,Jr.-: P * + 1 , I GO Pt RF ORM OPERATION 
c ~ c' '.) 1':14671 (; (J 0 0 0 0 OPMUU NOP 
C bc:h l':l4lli1 0 l b\.IOc' x f AO ~VOP2 

1 ::>471 i 01':>-5201-< 
Ch27 1:,41c:1 1274 .. 37h J ~,'tP ARITH,I 
c 62~· 1'=>47 31 01'.:>00.SX f' ~tj SVUP2 

l'i474! (J l 'J.~2tJR 

c 6r:'g 1 '.:>4 l ~I 127Lt37k JMP ARITH,I 
CtdO l -:l4 7 b ! 01suo1x f-f>', p SV!JP2 

i :>4 771 01s·~2nR 
c~j1 1 .., ':lo u I 1274.Hk J ri:P ARlTH,I 
Ch-32 l':.l~Oli Olb0t>4X FDV SVUP2 

l':>jiJ2i IJ 15:.Sc::'.Uk 
,c b 33 l:l:.031 lc74.57h Jl\;P ARiTH,l 
c I:> _s 4 l '.::>Su 41 V15470R: .TAUk Of F UPMOD+l 
C65S** 
Cb.56*** 
ChYI** 
Cb.5h** 
Cb-54*** 
C64(J** 

Cb'-'l** 
Ch42** 
Ch45** 
CD44** 
Cb4".J** 

F~TC~ OPERAND FkU~ DISK TO A AND H 
I 

A p u ~ E S d 0 F u P t R A !\J D 1 N I f I A L L Y I N A R E G I S l E R 
J--'t-t\FiJkMS FGLLUWING OPft-<ATIUNS 

51 A ti 

LiJA t.S, 1 
I nJt; 

~Utl b,l 

C b 14 b * * t\ l L l\ U u '" E. j ~ ~ t_ l A I E: T U 0 I S K H U F F E R V I R T U A L A DU R E S S 
(b47** 

(. b 4 8 1 '::i :><1 S 1 o o 0 u o n F T ti 0 P i\ 0 P 
Cn49 ltj50ol 01~222k Af'.JD INF REMOVE D.A. BIT 
Cn~O l:J~Oll 070001 S1A t3 
(;:J':.1 l'::i:;,101017U':>1R JSB LOU! 
(. b:.~ 1 ':.>':d l i lj 7 3 l 30k 
C~S.5 l':l'J12i UO~v04 
C~54 11J::d31 Ul70':>1k 
(,0'jS 1j::>l410oqV\.hJ 

Cr-,':.6 l:i':>l'.JI ur.-,:51 ~'SOt< 

Cti":l/ 1~'.J161127'JO:H~' 

C6S9** 

b1A TMP2 
l i'Jt:s 

JSB l.OhI 
LUB A 
LDA fMP? 
J r>'• P F T H 0 P , I 

CnnV lj'::d7i UUOUOO LDOP2 i\J(1P 

DISK 

CORE 
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c ht> l 
,c 6b2 
(. 06 j 
c 0 t> 4 
CboS 
(, 'J- 6 6 
CSo7 
~'?bd 

Fr; 1 ':i9 

1 '.::>52 O I 
l':J':'J~l! 

I 

l S~c.'.21 
1'::>'::>~51 

1 ~':.>241 
1 ~'::12~1 
1 '::l':.>2ni 

Oo31~2k LUA 
v lJ ~~12\.1 ::>~A 

Ucl':l2ljR Jl'v1P 
lo01JUO LUA 
12hl/R Ji .. if-' 
017c::04h~ J !) t> 
127'=>171"' JIViP 

t. NU 
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t.NIRY 

1; * \) 0 0 7 t. k !-<'. u lh'. ~. * r u f A L * * to( l t. A s r-~ ~j y 2 u 6 7 - 1 b 0 1 1 * * 


	0001
	0002
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164

