
-II 1P 0 XAS'-1 A FOCAL INTrRPRETER roR Tiff 8080 Pl\ Gr l 

c;;n"JT LOC OLJECT COJE SOUR Cr STAH.V.ENT 

1 CGMf'Ll 'JIUJl S r;r PHorr~!:.OR T[CHNOLOr-.Y 

" 3 A FOCAL. rnTrfll'R[l[R F"CJR THf BOBO ll!TrROPRC'lCrSSOH 
4 
5 FOCAL IS A REGJSTlR£0 TRA0£~1\RK OF rJTf>ITl\L rouIPfME~JT CrRP'.'!RA TI Ol·l 
l: 
7 WRITTL~ [JY noH£F!T ARN!:.TfIN rl\LL 1971) 
8 %28 l\![AOOV< CRF"ST nRTVr 
9 O/\l Ll\S, TEMS 75230 ( 214, :IF.8•"68?0 

10 
11 
12 0000 xxx: [(.i.J 0 
1 3 0001 PkOCT: u • ., l :ASS[Mq(( FnR PRorrs~oR TECHrJOLOGY 
1-4 0000 HJHL: r 1.nJ 0 I ASS[Mql E rriR INTfl UC/BU 
15 oaoo INTRP: (!....i r. 
16 If PR OCT 
J7 0000 Okb 0 
18 0000 C3 6 '+ 0'+ ..,,.,p START 
19 0003 (10 20 SPAD: 01'1 ll192 
;:o [l,;.,F 
21 If rrJTEL 
22 01'\, lOH 
;:3 SPAO: 011. lOOOH 
;:4 El\liJF 
;:5 If xxx 
26 OHG 0 
';7 J,.,p STl\HT 
;A SPAD: [)II. £<192 
;9 rr.cir 
~o 0005 SBANK u .... ! 
~1 MULX'+: 
112 0005 C:6 00 AL J. 0 ;-1100 OPrR11Nr. 3RD rFlArTION 
'."3 0006 MULP3: u.u >t-1 ,.,,. 0007 5F ML\I ('A PHii PAR TT llL PRODUCT' 
"25 0008 71\ Mt.II A' lJ :3HD PAPTJll.1 PRO(JUCT 
~6 0009 C( ('!0 l•l l 0 I AQO OPrRANO 2ND F"Rl\C'TIOr~ 
~7 . OOOA MULP2: ti..u )$-1 
28 OOOB 57 ML\/ £1, A ;3RD PARTTAL rRoourT 
-.9 0 l)Q(. 79 ~Lii A•C 2~0 PARTIAL PROOUC'T 
110 0000 C( 00 AU 0 IADO QPF"RANn lST rR11.rTION 
41 000[ MULP1: ( '-U )$-1 
112 OOOF C3 rn 11 .;,. p MULX5 ;TO ROM CODE 
113 Rl\M Dh .I.OE ~UBROUTilff 
II'+ DIVXS: 
q5 0012 06 00 SLl 0 !SUB DIVI~OR '+TH FPACTION 
116 0013 OP,.S: - u. u )!-1 
47 001'+ 70 ML11 A•L ;R[MAllllOrR 3Rn FPACTION 
118 0015 Ol oo SLl 0 ISUB DIVISOR 3Rn rRl\fTION 
119 0016 OP3S: [(.U )!-1 
!O 0017 6r Ml\/ L ti\ IP[MAINnrR 3Rfl FR llf.T ION 
c: 1 00j8 1C ~~ L" I\ • If IR[VAINOfR <>Nn fRl\CTTO~J 
"2 0019 0( 00 Sbl 0 ;SUR DIVI~O~ <>Nn· rRACT lOfJ 
c 3 OOlA OP2S: LC.u >,-1 ©1976 Processor:rechnology·Corporation c4 OOlU 67 "'"\I H,I\ I flEMAilllOER nm rRArTJON 
!5 OOlC 78 ~IV~ I\ ' E. ;REMl\INnER tST ff..f\rTION PRINTED IN U.S.A. 



At'!l'IO XllSM A FOCAL INTrRPRET[R roR TH£ 8080 Pl\ Gr ~ 

"n1 rn LCC OBJECT CODE SOURC[ s TA H. ~.rrn 

r:f 0010 DE 00 SL! ( ;SU8 DIVJC\rJR 1ST rr.11cT1orJ 
~7 001[ OPls: (C,,..i >!-l 
cf' OOH SF 1-iLv r , A ; R(M/\lr-.Jf'rR 1ST f"RllrTION 
c ') 0020 3( 00 n.i /\. 0 ;REM/\INnrR 4TH rru.rTION 
fO 0021 OP4A: Et. ... )$-l 
"1 0022 C9 f< l T ;R(TliRN TU ROM 
?2 DIVX6: 
~3 0023 C6 00 l\Ll 0 :11Dn DIVIc:;nR 3RO f"RllCTIOIJ 
?4 0024 OP311: [(,.u )$-l 
i::s 0025 6F Ml\I L•A IRfMlllNOfR "Rn FHACTION 
l: 6 0026 7C Ml II II, H IREMllINOER :> N () FRACTION 
n 0027 CE 00 /Ill 0 ;ADO DIVIC\OR 2NO FRllCTior, 
f.8 002b OP2A: . [_(,. u )$-1 
l:9 0029 67 M(.,\/ Ht A :REMAINOfR :>Nn rR flf TION 
70 002A 78 !I'll/ II, E :FE"'AINOFR lST f"Rf.CTION 
71 0028 CE 00 /\Cl 0 ;ADO D.IVIC\OR lST f"RllCT!ON 
72 002C OPlA: [C.U >S-1 
73 0020 5F' Mu\I ft A ;R[MAINnF:R 1 ST FR/\ CTI ON 
74 002[ 3E 00 r.1v l II, C ;fi[MAll\JOER 4TH Ff.fCTJON 
75 002F OP4X! Et.u )$•1 
76 0030 C3 57 12 Jl".P n1vx2 :TO R0"1 COr)F 
77 R llM L(;CAT!Ot!S usro RY THE RINA RY 
78 FLOATlN;,, POH1T SYSTEM 
79 0033 OVER: [_ c. u )$ 

eo 0033 00 Dl 0 ;INJTIAlLY CLF"llR 
el 0034 PREx: El. u GVLR+l :PRrvious DPONDJT 
n 0035 Accr: u.u rRfX+l ;ACCUMULATOR fXP0t 1frJT 
P3 0036 Aces: LC..u l\ClE+l ; l\CClJMIJI I\ TOR SI Gt, 
114 0037 ACC1: E.<..u l\CCS+l ; /ICCUMUI llTOR lST F"Rl\CTIOIJ 
~5 0038 11cc2: E <.iv lllll+l :f.CCUMllt /\T(W 2NO Ff'/\CTIOrJ 
P6 0039 ACC3: lt..u l\CC2+1 ; ACClJMUI ATOR 3Rn rRACTIOtJ 
P1 003A SF: EC.u ACC3+1 :SURTRAiTTON FLAG 
118 0034 OS ;> 0 
P9 0048 uS 30 ;~CRATCH FOR FUNCT Io~.;S 
"0 
<; 1 ; CHECKS STACI'. THHJ CALLS RvUTINE. PrlINTr:O Tn p, ll fig, L 
<; 2 ; Rf CURSIVE.. SuBROUTlrJE CALL 
c; 3 0066 CD 41 04 PUSHJ: CALL PCHK I CHECK SP 
<;4 0069 [9 Plrl~ ;CALL ROUTINE 
c; 5 :RECURSIVE SuRROUT IriE RETUHN 
C:6 006A 21 25 16 RE lRN: U<. l HtFRST 
c; 7 0060 22 71 14 SllLJ PC 
r; 8 0070 (. 9 Rll 
<;9 

HO ; SAVE DATA C~ STl\CKt HS.L· POINT TO WHATS SAVE[' AFTER POHJT RF>il N'l IT 
1('\ 1 : Q,E,g,l\,lfn. DESTROYEO 
, '12 0071 01 PUSHF: Pu? D ;SAVE RF"TllRrJ /\DORE SS 
1('\ 3 0072 06 04 MVl 8tWCROS ; [' IS COUtHF"R 
H'4 0074 7E PFl: ~'.Ov A,"" ;HT A WORO 
, 1"5 0075 23 lfl.X II 
H6 0076 F5 Pl.JSrl PSW ;SAVE ON STACK 
1"7 0077 05 [J( r\ tJ :COUNT OOW"J 
1('8 0078 C2 74 00 Jt,, PF! :LOOP 
ir9 0078 D5 PL.Sri l ;RESlORF RETURN 11onRrss © 1976 Processor:rechnology·Corporatlon 
11 Q. 007C C3 41 04 J~,p PCHK ; CHECK STACK ANn R(TlJRN PRINTED IN U.S.A. 



Rl'lllO XAS14 

1 Jl 
112 
113 
1111 
115 
1t6 
117 
118 
119 
120 
121 
t22 
t23 
t21f 
125 
tU• 
127 
,28 
129 
no 
1!1 
1!2 
1~3 
1!4 
t!S 
1!6 
t!7 
ns 
1!9 
1110 
1q1 
1112 

. ~q3 
\q4 
1q5 
\q6 
1117 
1q8 
1q9 
1!0 
1!1 
1•2 
1~3 
t!lf 
1!! 
, ! f, 

1c7 
1!8 
1•9 
HO 
Hl 
1 F 2 
1(3 
11'4 
1(! 

A f"OCAL I1nrflPREH~ roR llil 8080 PA Gr 3 

LOC 

oon 
0080 
0083 
0084 
ooes 
0086 
0087 
0088 
0088 
ooec 

0080 
0090 
0093 
0094 
0095 
0098 
0096 
0090 
OOAO 
OOA3 
OOA'4 
OOAS 
00A6 
OOA7 
OOA9 
OOAC 
OOAE 
OOAF 
OOB2 
0063 
00011 
0087 
0088 
0069 
oooc 

0080 
ooco 
OOC3 
DOCS 
OOC8 
OOC9 
00(11 
coco 

Oh.IECl COOL 

01 
01 Oii 00 
09 
F 1 
28 
77 
00 
C2 84 00 
05 
C9 

01 9E 14 
2A 6F llf 
7£: 
23 
22 6F' 1lf 
32 85 llf 
FE 3F 
C2 82 00 
3A 77 111 
A7 
co 
DA 
A7 
3[ 00 
C2 AE 00 
3E 01 
D2 
C3 90 00 
DA 
57 
3A 77 1lf 
82 
co 
co 18 01 
C9 

3A 85 14 
"' 60 llf 
rr ?r 
lA (15 00 
77 
23 
22 60 lit 
, 2 

·~ 

~OURCf 51/IHll,flJl 

; R[SlOR( 
POPF: 

or, 1 A 

f'l-P 
L>.l 
DAiJ 
PC..P 
Ot>. 
MC. 'i 
OtR 
JtliL 
PUSH 
RE.l 

rnnM STACt<t' lt&l POINl TO PLAr.l TO PUT IT. DESTROYS A.n.r 

POPFl: 

[} 

£h~OROS 

B 
PSW 
II 
~hA 

c 
POPF1 

; 5AVE Rf"T11Rr1 ADORFSS 
;SET UP LOOP CONlROL 

GET ~ORO 

;RESTORE IT 
;COWJT OOWl\I 
I CONTINUE 

D !RESTORE RETURN AODRFSS 

I GETS A CHARACTER FROM COMBUF ADDRrs~ AY AXOUT 
I CHECKS FOk lRAN. PUTS CHARACTER IN CHAR 
; NO PARAMETlRS 
I UNPACK A CHARACTrR. DESTROYS A.H.LeRtf:tO 
GETC: LXl BtDMPSW ;POI~T R TO D~P SWITCH 
GETC2: LHLu AXOUT ;GET BUFFrR ADDRESS 

MLv AtM ;GET CHAR 
IlllX II IBUMP POINTF"R 
SHL~ AXOUT ;SAVE 
STA CHAR ;SAVE CHAR 
Cf-'l •?' !CHECK.FOR ? 
JN£ UT2 INC TRAr.E 
l~A OEBGSW ITEST FOR TRACE ENABLED 
AtliA A 1S£T FLAG~ 
RN£ ;RET TRACr nISAALEO 
LLAX B ;GET"OUMP SWITCK + FLIP 

UT3: 

u12: 

ANA A ;SET FLAG 
M\I J. A oO 
JNt UT3 
Mvl Atl 
STAX 8 
JP':P GETC2 
ltJA>. 13 
Mt~ C'ltA 
L[.;A 0£:8GSW 
ACJO o· 
RI\£ 
CALL 
Rtl 

PRNTC 

IFLIP TO t 

;GET NEXT CHARACTER 
IG£:T DMPSW 
ISAVE. 
;LOAD Df8GSW 
IAND 0'4PSW 
IIF BOTH ARE lERO 
ITHEN PRINT 

; SAVf CHAR l~ ourrrR POINTLD TO BY Ar.TIN 
If tHAR I~ kUOOUT LAST CHAR DEL£:T£:0 
CllfCt<S ror, OVERn.ow 

I PACI< A CHARkCHR • OE~TROYS Ht Lt A 
PAC~C: LLA rlfAR IGrT CHAR 

lhLw AXIN I POir-.iT Hel TO RUFF'fR 
Cl·l RUBOUT I JS. CHAR RUROUT? 
Ji ~UBl IJUMP tr ~o 
~L~ ~·A ;~TORE tHARACTfR 
Jf,X H IE:UMP POINTER 
ShL.i.. llXIN !SAVE. POINTf"R 
If.). H ; H Sl GOT OVfRHOW 

INSTEAO 

©1976 Processor:rechnology·Corporatlon 
PRINTED IN U.S.A. 



!HlPOc. XASM ·- A FOCAi Il\ITF"RPRETF"R_ FnR T~F" AnAn 

1€6 
H7 
1E8 
H9 
170 

'71 
172 
173 
17 r+ 
175 
176 
177 
178 
179 
ieo 
tel 
11' 2 
1e3 
1 e t.t 
H!5 
te6 
te7 
11' 8 
te9 
1c;0 
1c;1 
1c;2 
1c;3 
1c;4 
1c;5 
1c;6 
1 ';7 
1 c;8 
1';9 
?CO 
2Cll 
2c2 
2C3 
2C4 
2~5 
2C6 
2C1 
208 
2r9 
?10 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

LOC 

OOCE 
0000 
0001 
0004 
0005 
0006 
0008 
0009 
CODA 
OODD 
OODF 
OOE2 

OOE3 
OOE'+ 
OOE7 
ODEA 
OOEB 
OOEC 
OD.ED 
OOEE 
OOEF 
OOF2 
OOF3 
0DF4 
OOF5 
OOF8 
OOF9 
OOFA 
OOFB 
OOFC 
OOFD 

OOFE 
·0101 
0103 
0104 
0105 
0108 
0109 
OlOC 
0100 
010E 
0111 
0112 

OBJECT CODE 

3E ff 
BE 
cc oc 03 
C9 
28 
3E FF 
BE 
CB 
22 6D 14 
3E 5C 
CD 1B · 01 
C9 

A7 
C2 EA 00 
3A 85 14 
57 
OA 
A7 
CB 
BA 
CA F8 00 
03 
23 
23 

· C3 EB 00 
5E 
23 
56 
EB 
01 
E9 

21 85 14 
16 00 
OA 
A7 
CA 16 01 
BE 
CA 11 01 
14 
03 
C3 03 01 
7A 
32 7C lit 

SOURCE STAHMt_N 1 

MVl 
Cl'·P 
ct 
RlT 
DO 
MVl 
CIV1P 
Rl 
Sh LO 
MVl 
CA1..L. 
RE.T 

At3770 
M 
ERROR2 

;BUFFER ENO~ WITH 377 
;TEST 
;CALL IF F"RROR !OVERFLOW! 

RUBl: I BACKUP POINTER H 
At3770 
M 

1377 BEi.IN OF BUFFER 

AXIN 
Atl340 
PRNTC 

!RETURN OF RUFFER EMPTY 
;SAVE POINTER 
IEXHO RUBOUT 

ROUTINE MAT~HES A CHAR WITH ONE IN A LIST AND BRANCHES 
TO CORRESPONDING ROUTINE. RETURNS nN A NO-MATCH. B,C POINT 

I TO CHAR Ll$T, HoL POINT TO ADDRESS LIST UPON rNTRY 
ZERO ENDS CHAR CHECK LIST 

I SORE AND BRANCH ON AC OR CHAR, DESTROYS D 
SORTJ: ANA A I IS AC:O? 

JNZ SRT2 ;AC <>O, USE IT 
LLA CHAR ;ELSE USE CHAR 

SRT2: MCiv D•A 1SAVE CHAR 
SRTl: LLAX 8 1GET lST r.OMPARE CHARACTER 

ANA A !SET FLAGS 
RL :ZERO : END OF LISTt NO MATCH 
CMP D I MATCH? 
Jl MATCH !JUMP IF FOUND 
INX R !CHECK NEXT CHAR 
INX H !ADVANCE POINTER 
INX H ITO NEXT ADDR IN TARLE 
J~P SRTl !CONTINUE SfARCH 

MATCH: MG\/ EtM !MATCH FOIJND 
INX H !LOAD ADDRESS FROM 
MG\/ OtM I TABLE 
XCHG !AND BRANr.H TO IT 
pCip D ;REMOVE RFT ADDR FROM STACK 
PC.HL 

I ROUTINE TO ~HECK CHAR AGAINST A TABLE 
9,c POINT TO TARLE 
NUMBER STORED IN SRTCN IS OISTANCF TN TABLE 
RETURNS TO PC+3 IF NOT FOUND 

I SORT CHAR AGAINST TABLE· UESTORYS a.c.H.LtAtD 
SORTC: LXl HoCHAR !POINT H1I TO CHAR 

SRC2: 

SRCl: 

MV l D.• 0 I RESET COUNTER 
LDAX B 1G£T lST r.HAR 
ANA A ;SET FLAG~ 
Jl SEXC !ZERO : ENO OF TABLE 
C~P ~ !TEST 
JZ SRCl :FOUND MATCH 
INR D ;INCR COUNTER 
Ill<X B 
JMP SRC2 
MOV AtD 
STA SRTCN 

!CHECK NEXT 
IGET COUNT 
!SAVE COUNT 

©1976 Processor:rechnol~gy·Corporatlon 
PRINTED IN U.S.A. 



""~ 0 Xl\S!A 

;>;: 1 
:> ~ 2 
';: 3 
;>;: 4 
?. ;: 5 
;>;: 6 

';: 7 
;>;: 8 
?;:q 

?~0 
?~1 
?~2 
,~3 

;>~4 

'~ '5 
., ~ 6 
?~7 

?~8 

?~9 

;>40 
;>Ill 

?42 
?43 
?44 
?45 
;>46 

?47 
;>48 
.,49 
?•0 
?rl 

?c2 

'"' 3 ;>&::4 
,.,5 
')C 6 
:>" 7 
?"8 
')&::9 

.,E 0 
?f 1 
?E2 
?E 3 
?f 4 
?f5 
?f 6 
;>f 7 

?E8 
;>fq 

?70 
?71 
?12 
?73 
?74 
?75 

A 

LGC 

0115 
0116 
0117 
0118 
0119 
OllA 

FOCAL lNTrRPRETfR- roR 

OBJ£ CT CODE 

(9 
[l 

23 
23 
23 
[9 

THf 8080 

SOURCl STAllV1£ IJl 

Rl 1 
S[XC: PlP 

11. )I. 
Ir.>. 
11.ll 
Pl rl._ 

II 
II 

II 
II 

;r[T RET AnnRf5S 
;CllLCULl\T• Rfl 11nrnrss. 
!FE TURN 

I RETURN 

Ir A:Q, Pfd.\;T CHl\R, fLSE PRINT A 
PR INT l\C t l Clll\R, DESTROY!> /I 

If xxx 
PRNTC: ~~A I\ ISET FLl\GS 

PTCl: 

XOUTL: 

PRNTC: 

PTCl: 

PTC2: 

XOUTL: 

Jr.1. PTCl ; 7[RO = us• CHAR 
LLA CHl\R 
MC.,~ 

CVi 
R.£ 
Ul 
Jl•l. 
11. 
Ar.I 
Ul 
Ct. 
M'v l 
CALI.. 
Mii l 
If, 
Al.A 
J~ 

l'C.,v 
OuT 
RU 
U.i.;F 
If 
Ar.A 
JJl.L 
LLA 
Cl-'l 
R.:: 
Cf' l 
Jr-11. 
CALL. 
111-. A 
•• JF 

CR 
xotJTL 
1<YBRO 
C 7r II 
03H 
RE. COVER 
I\, CR 
XO'.JTL 
F • LF 
T[ST 
11 
i OIJTL 
fl 'E 
CRT 

INTEL 
fl 
PT Cl 
<.HAR 
l F 

rR 
XOUTL 
381211 
fl 
PTC2 
Xl33 

I SllVE CHl\RllrTrR 
;GONT ECHn LINE rrrn 

;c.c. BREAK 

: CRT READY? 

IRESTORr rHl\Rl\CTfR 
I OUTPUT 

:OONT rrnn LINE rrrn 

03H 1c.c. RREAK 
pE::OVER 
A• CR 
XOUTL 
l\oRUROUT 
XOUTL 
I\ IL F 
Ct A 

Pl\f,V 

CALL 
Cf-' l 
Cl 
Miil 
CALL 
Miil 
CA1..1.. 
Mii I 
M(, 11 

CA1..L 
l\ll 
[11.lJF 

;t;809H 
© 1976 Processor:rechnology·Corporatlon 
PRINTED IN U.S.A. 



AntiO XllSM A FOCllL INTfRPRETfR roR TH£ 8080 PllGr 

<:T11NT LOC OBJECT CODE SOURCE STAiEtviENT 

:>76 If PROE:T 
'?77 0118 A7 PRNTC: Al11A A 
'78 OllC C2 22 01 Jr•' PTCl 
,79 OllF 3A 85 14 LLA CHAR 
'PO 0122 FE OA PTCl: Cl-'l LF 
'Pl 0124 ca RL 
?1!12 0125 FE OD Cf'! CR 
?P3 0127 C2 45 01 Jt;l XCJUTL 
,114 012A CD 2E 04 CAL..L STAT 
,.cs 012D A7 ANA /I 
:>1'6 012E F2 39 01 Jf" PTC2 
:>e7 0131 co 36 04 CALL .a:I 33 
;:>PB 0134 FE 03 CPl 0?1H 
:>1' 9 0136 cc (3 03 CL RECOVER 
?<;0 0139 3E OD PTC2: MV l A•CR 

'" 1 
0138 tD 45 01 Ct'. LL XC1UTL 

.,., 2 013E 3E OA M\/ 1 A•LF 

'" 3 
0140 CD 45 01 CALL XOUTL 

?<;4 0143 3E 00 M\/ 1 A•O 
. 2<; 5 XOUTL uRIVER (OUTPUT> . 

::><;6 
2-:1 0145 4F XOUTL: ~CJ11 Ct A ;SAVE TFMP IN REG r. 
2<;8 0146 DB 00 TBE: Ir" 0 ;CHECK TAF" 
;:><;9 0148 07 RU. PUT IN CARRY 
.,. r o 0itt9 00 N(JP ; : TO FOOL THE E"XPrRTS 
11\rl 014A 02 46 01 Jr.c TBE 
-.;r 2 014[) 79 "' (, ~ A•C 
11\C3 014[ D3 01 Oul 1 ;OUTPUT IT 
'IC 4 0150 C9 REl ;ALL DONE 
11rs 
11\r6 [l\QF 
11\C7 IF INTRP 
11\C8 PRNTC: Af,A A 
11r9 Jr.£ PT Cl 
11\1 0 LL A CHAR 
1111 PTCl: 
'i12 XOUTL: Oul 3 
313 RU 
'114 E.l\OF 
1115 
11\16 I READS A ChAR ANO PRINTS ECHO IF NECF"SSARY 
'i]7 : READ DATA l~TO A CHARACTER ANO PRINT IT 

·..;1 A 0151 co 36 04 REAOC: CALI.. XI33 !READ A CHAR 
319 0154 32 85 14 Sl A CHAR ;SAVE IT 
3;: 0 0157 01 3A 15 L)<. 1 R•ECHOLST :POINT R TO LIST 
11\:; 1 015A co rE 00 CALL SCRTC ISTORC 
322 0150 00 NC.P ;PETURN + 3 
323 015E 00 NvP 
~:?4 015F C9 RU !YES, RrTtlRN 
3;<5 0160 97 Sl.Jd A !CLEAR A 
326 0161 C3 lB 01 J~,p PRNTC :ECHO 
3t:7 
328 . PRINTS XX.XX ACCORDING TO LIN ENO • ©1976 Processor:rechnology·Corporation 3<9 ; PRINT C(L!NlNO) 
3:.ZO 0164 3A 87 14 PRNTLN: LLA l I~•ENO+l I GET LINE NO PRINTED IN U.S.A. 



Jtn110 X/\SM A FOCAL INTrRPRETrR roR TH£ 8080 P/\Gr 7 

<::Tl\/ N.T LOC Ol!JECT CODE SOUR Cf STAlf..~ENT 

'I~ 1 0167 co 7B 01 CALL PRNT ;PRINT ' ntc;ns 
'\'12 016A 3( 2E M\l l /\.~ .. 
1\~ 3 016C co 1B 01 CALL. PRNTC ;PRHJT II• ff 
.., .. 4 016F 3A 86 14 LLA l lt~[NO 
3:»5 0172 co 78 01 CALL PRNT ;PRINT STf."P 
'li'l6 0175 3E 20 Ml/ l At SP I PR HJT SPAC:f." 
'I 'I 7 0177 co 1E.I 01 CA1..L. PRf·JTC 
'PA 017A (9 Rll 
'1:29 0178 57 PRNT: MC.\/ <" 'A ISAVE. 
'140 017C E.6 FO At,.l oroH ;G[T lST nJr.IT 
'141 017[ OF RkC 
1\42 017F OF Rht. 
1143 0180 CJF Rk(. 
1\lf 4 0181 OF Rk (; 
'145 0182 (6 30 A(..l f.00 H~AKE. CHAR 
'11!6 0184 FE 31\ CPl ' : ' · .. 47 0186 rA ~ti 01 J1"1 s+s 
1\48 0189 (6 07 A(...l '11'•'9 1 •1 
1149 01eo co 18 01 CALL PRNTC 
1\~0 018( 7A Mv'J 11.0 1GrT 2NO 
'I~ 1 018F E.6 OF Af<.l OFH 
'1"2 0191 (6 30 ALl f,00 
'IJ~3 0193 FE: 3A Cl- l . : ' 
"\'!: 4 0195 FA 91\ 01 Jf", :.+5 
11~5 0198 (6 07 AL l •11•-•9•-1 
1\~6 019A co 18 01 CALL PRtJTC: 
1\~ 7 0190 C9 Rl T 
11!'8 
"1~9 RETUR~S NvT FOUND 
'II 0 RERURNS+3 FuUND 
1\11 . THIS LN=fv.JlllO L trJE OR NEXT LARGER 
1\i:2 LASTLN : Ll~SER ANO/OR L~ST 
"113 TEXTp IS SL I 
"114 FHJOLN: 
1115 019E 21 25 16 D.l lltCFRS 
,, 6 01Al 22 7S 14 Sl1Lu LllSTLN I INIT POINTf."RS 

. T,17 01/14 22 73 14 r2: Sli L fJ TlllSLN 
1118 01A7 23 IlliX. It 
1\f9 01.AS 23 I I\ x. H !POINT TO fl IN 1.INr 
1\7 0 01/19 23 lf\J). It 
T,71 OlAA 3A 87 14 LLA LINEN0+1 
T,72 01110 ~E OP .., 
'17 3 OlAE DA C4 01 Jt FEND3 
"174 0181 C2 CF 01 Jf"4: f INDM 
"175 0184 28 F3: DU. II 
"17 f, OHiS 3A 86 14 L.(..A LINENO 
"177 oms BE 01,p p.1 

'178 0189 DA (4 01 JC. FEN03 
T,79 ornc (2 CF 01 JI~.:: F ItJON 
1\flO OlflF [)1 F4: PLP 0 
'!Pl 01CO 13 Ihlt D 
'IP2 01Cl 13 11.x. n 
'V3 01c2 13 If,)t [) 
'1fl4 01C3 OS Pli~tt 0 © 1976 Proce11or:rechnology·Corporatlon 
'!PS 01C4 2A 73 14 FEND3: l..hl.~ TIHSLN PRINTED IN U.S.A. 



sinrio Xl\SM A FOCAL INTrRPRET[R roR THE 8080 P/\GF 

c::T111fH LOC 0£iJECT CODE SOURC[ ST Al OlENT 

'7.t'f 01(7 <'3 If,). If 
7.P7 01C8 23 If,, l\ H 
""8 01(9 23 If,)\ H 
'V9 OlCA 23 1 r. x II 
7.<;0 OlCB 22 6r· 11+ St.Lu AX OUT 
'l!C 1 01Cl t 9 Rl T 
"IC:2 01cr 2A 73 14 rINDN: Lhl..J TllISLN 
"I'S 3 0102 22 75 14 Sl:L_.J LllSTUJ 
"IC:4 0105 7[ pt.(, \I II • "1 

. v; 5 01[)6 23 lf1o)l. H 
"IC:6 0107 b6 Mt\I HtM 
7.<;7 01(18 6F l'!Llt L•A 
"110:8 0109 84 Cf\ A H· 
"IC:9 OlOA CA C4 01 .JZ H:N03 
11r o 0100 C3 A4 01 .;r-.P r2 
11r1 
11r2 TE RMI ANTE 3..JrF[p[[l LINf 
4C3 I INSERT LI~E POINTfRfs, H:LA~TLNt R::RUFR 
4r4 01[0 2A 82 14 ENDLN: LhLi.J HLJFR 
41'5 01[3 44 Mt.II fl. fl 
,, r I: OH 4 40 Mt.It C•L 
4r7 01[5 2A 60 14 lit Lu /\XIN 
11r8 OH8 E.8 Xt rl;,, 
4r9 01£9 2A 75 11+ LhL..i LllSTLN 
Ltl 0 01EC 7[ M.t.11 I\' M 
411 01ED 02 SlA>. n 
412 01[[ 23 If,). H 
413 01EF 03 lf,). fl 
414 01ro 7E ML\I I\. I'll 
1415 OlFl (J2 Sl Al\ A 
(j 16 01F2 28 Ot>. H 
u17 01F3 OB DC.>. [l 
(j 18 01f4 3A 82 14 LLA Bllf R 

"419 OtF7 77 Mt'v. "'•A 
4,0 01r8 23 I l'vll. H 
4;:1 01F9 3A 83 14 LlA r,llfR+l 
4;:2 OlFC 77 l\l'vv M•A 
4;:3 01ro lB E3: XtH;,, 
11;:4 OlrE 22 P-2 14 S~t1..i.J AUFR 
4;:5 0201 22 7A 14 Sl-1..u Ll\STV 
4;:6 0204 t9 Hll 
4~7 
4::8 NO Pl\RllME l ll<S 
4;9 I DELETES LlAulNG SPACFS FROM CO~MAND 
(j 11 0 I IGNORE SPAC.t.s AMO LEADING ZEROS 
4 11 1 0205 3A 85 14 SP NOR: , ·1..LA CHAR· IG[T CHAR 
4112 0208 FE ;>0 Cf 1 ' ' ;IS IT A ~PACf? 
4 11 3 020A co Rfllc'. 
4!4 020£3 CD AD DO CAL.L.. (,[TC lf>ET NEXT CH/\RAr.T[R 
4115 020[ (3 05 02 ..ir- p Sl'tJOR ;IGNORE SPl\C[S 
4~6 
427 G£T A LlNL 11 FRn~ Cll/IRACTLRS 
4'.18 IF ALL• Ll !\llNO IS 

© 1976 Processor:rechnology·Corporallon 4;t9 FORM LINtM1 (TWO RYTfSl A~ OCR CHAR LTNf H 
41.!0 GROUP II Il'v bYTlS OF LINENOt LINE II TN AYH ~ PRINTED IN U.S.A. 



AMO XASM A FOCAL INTERPRETER FOR THE 8080 PAGE 9 

"T1tNT LOC OBJECT CODE SOURCE STAlE~ENT 

441 I RETURNS RU>uL T I~ LINENO ANO IN DoE 
442 . UNPACK ANL ~ORM A LINE NUMBER, DE~TROYS Ao E ' 443 0211 CD 05 02 GETLN: CA(..L SP NOR IIGNORE LrAnING SPACrS 
444 0214 3A 85 14 LLA CHAR 
445 0217 FE 41 CF· 1 •A' I "ALL" IS SPECIAL 
446 0219 CA A5 02 Jl ALL 
447 021c co 89 02 CALI.. lESTN ITESTl 
41!8 021F C3 BF 02 J~,p GZERR ; ILLEGAL GROUP ZERO ISE 
449 0222 C3 8F 02 J~ p GZERR ;OTHER 
4!':0 0225 3A 85 14 Lu A CHAR 
4".1 0228 E6 OF Ml OFH ; ISOLATF" nil.IT 
4!':2 022A SF Muv E1A ; SAVE OIGIT 
u!': 3 0228 co 8D 00 CA1-L GETC ;GET NEXT 
4".4 022E CD 89 02 CAL1- TES TN 1TEST2 
11".5 0231 C3 47 02 Jl-•P GTl ;PERI On (ONF" nIGIT GROUP # > 
4".6 0234 C3 8F 02 Jt-'·P GZERR ;OTHER 
4".7 0237 78 11,(.,\i AtE ;GET HIGH OROFR OVER DIGIT 
4!:8 0238 07 RLC 
4!:9 0239 07 RLC 
4€0 023A 07 RL.(. 

· 4E 1 0238 07 · RLC 
uE2 023C SF Muv EoA !FIX GROUP 
4f3 0230 3A 85 1'+ LLA CHAR 
4€4 0240 (6 OF Al\l OFH 
4ES 0242 F5 Pu5H PSW SAVE A 
4€ f, 0243 CD 80 00 CALL GETC !GET NEXT CHAR 
4€7 02~16 Fl PCiP PSW 
4e8 0247 83 GTl: ORA E 
4€9 0248 CA 8F 02 Ji.. GZERR I ILLEGAL !=ROUP ZERO 
U70 0?48 32 87 14 STA LINENO+l 
471 024E CD p.9 ·02 CAL(. TES TN 1TEST 
472 0251 C3 5A 02 Jf>i,p GT2 1PERI0!1 
in3 0254 C3 86 02 Jr< p GEF<R ;OTHER 
474 0257 C3 8F 02 J,..,,p GZERR ITOO LARGF" GROUP 
4'75 025A CD PD 00 GT2: CJ'.11.L GETC !=GET NEXT CHAR 
476 025D CD 89 02 CAL.L TES TN ITEST3 
4., 7 0260 C3 8F 02 JIJ,p GZERR !PERIOD 
478 0263 C3 86 02 Jl'1P GERR I OTHER 
479 0266 3A 85 14 LLA CHAR 
4eO 0269 E6 OF At-.l DFH IGET DIGIT 
ue1 0268 07 RLC ;MOVE OVER 
4!'2 026C 07 RLC 
4F3 02'>0 07 RLC. 
4P4 026( 07 RU. 
4!'5 026F SF MC.V EtA ISAVE 
r;i:>G 0270 co 80 00 CAL..L GETC ;READ LAST CHllR 
41'7 0273 CD 89 02 CAL.I.. TES TN I TEST4 
41'8 0276 C3 86 02 J,,,p GERR 1PERIOO 
4P9 0279 C3 92 02 JMP GT4 ; OTHER 
4 <; 0 027C 3A 85 14 LLA CHl\R ;DIGIT 
u <; 1 027F [6 OF ALl OFH 
4<;2 0281 83 GT3: Oh A E 
4<;3 0282 51= MuV [,A 
4e4 0283 CD 80 00 CALI.. GETC I CHECK Sl7( ©1976 Processor:rechnology·Corporation 
u<;5 0286 co 89 02 CAL.L. TES HJ ;TEST PRINTED IN U.S.A. 



PllPO XASM A FOCAL INTERPRETER FOR THE 8080 PAGE 

<:;'T'11NT LOC OBJECT CODE SOURCE s 

4<;6 0?89 C3 fl6 02 Jiv.P c;ERR I PER IOO 
4S 7 028C C3 92 02 Jl'IP GT4 ;OK 
4<;8 028F CD cc 03 GZERR: CA._v ERROR2 ;GTHER :ILLFGl\L FRO UP ZERO 
4S9 0292 78 GT4: MLV I\' E 
'1 r o 0293 32 86 14 S1 A L INnJO ;SAVE 
c:;r1 0296 A7 Ar,A A 
r; r 2 0297 CA AO 02 JL GROUP ;STEP IS 0 
c; r 3 029A 3E 80 M\il r., 2000 ;SETP 
c; r, 4 029\; 32 84 14 ST A ~;l\GSW 
o:;n5 029F C9 Rll 
"'r6 02AO 97 GROUP: sua t, ;GROUP 
"-r1 02A1 32 84 14 ST A rJl\GSW 
"':r8 021\4 C9 Rll 
"\C9 021\5 3E 01 ALL: Mii i I\ • 1 
"\10 02A7 32 84 14 STA t1AGSW ; l\LL 
"ill 02AA 3E 7F Mii l AoRU80UT 
'11 2 02AC 32 85 14 STA CHAR 
'5, 3 02AF 21 01 00 U\l H, 1 
'11 4 0282 22 136 14 Sf1L.i.J LlrJENO 
"i1 5 0285 C9 RU 
"\1f 0286 CD f'lC 03 GERR: CALL [RR0R4 I BAD LINE 1l 
c;17 
"i18 RETURNS IF PER Inn 
c,7 9 RETURNS+3 lF NON-DIGIT 
"i:iO RfTURNS+6 lF Dir,IT 
"? 1 NO PARAMETLf{S 
"i?2 TEST FOR H.kIOD, OTH[R, NlJMRER DESTROYS HoloRtCtA 
c;,3 0289 01 03 00 TES TN: U.l p,3 ;re INCREMENT 
c~4 02BC El PCP H ; C,ET RETUR"J AnORESS 
c::-;5 0280 / 3A 85 14 ,, LLA CHAR ;GET CHARACTER To TEST 
c;::f 02co FE 2E Cfl , . ' ;TEST l='rlR PF"RtOO 
"i,7 02C2 CA Ol 02 JL fl 1 
5?8 02C5 FE 3A Cf l :31111 
5;:9 02C7 F2 oo 02 .Jt f~3 
., .. 0 02CA FE 30 CPl 30H 
•p 1 02CC F 11 oo 02 Jr<, B3 
C\'12 02CF 09 DAI.I !l ;YES 
""3 0200 09 03: DAI.I fl 
"i'l4 0201 97 Bl: Sv3 .I\ :CLEAR AC 
"· .. 5 0202 E9 Pl rl1.. 
"i.,, E> 
')"17 ; TEST SORH.:.i FOR LEFT PARE!~ 

"'"8 I RETURN+3 lF so 
"i'l9 ; SKIP IF s<suRTCN<ll <I.F:. IHJloPAR I 
c; 4 0 0203 3A 7C 14. TS TL PR: LU A SRTCrJ 
"i4 l 0206 47 MGv 8' A 
"i42 0207 06 09 SL.il 9 ; <127 
"i43 0209 FO RP 
"iu4 02DA u PGP H !GET RETURN AOO~ESS 
"i ti '5 0206 78 MGv A•8 
"itl6 02DC [16 06 SL, l 6 1)5? 
"i4 7 02DE FA ES 02 J(V, T2 ;tiO 
"i48 02rl 23 I r.x \l 
c:49 G?E2 23 Ir.}\ H © 1976 Processor.:rechnology·Corporatlon 
"jC Q 02[3 23 ir. )\ II PRINTED IN U.S.A. 



PnFO XASM A to CAL INTERPRETER FOR THE 8080 PAGf 11 

<:TP.1 ~lT LOC OBJECT CODE SOURCE STAlE.!lif;NT 

5" 1 02(4 £9 PC.di.. 
"i"2 0?[5 97 T2: Suj fl. 
5c: 3 02E6 £9 PLHl 
"i" 11 
"i~S I SKIP IF GIALJ:G<LINENOI 
"i!' 6 02E7 47 TSTGRP: M<.i II R1A 
5!'7 02E8 3A 87 14 LLA tINENO+l 
5!'8 02E8 88 CMP fl 
'1" 9 02EC 78 MCI/ fl. I f3 
c;EO 02£0 co RNl 
"if! 02fE u Xl 1"11.. 
"iE2 02tF 23 11\iX II 
c;E 3 02FO 23 IM\ H 
c:;E4 02Fl 23 ll\;X II 
c;E5 02F2 E3 XTHl 
'iE6 02F3 C9' RU 
"E7 
"E8 TEST THE ~,Al URE OF AN ALPHABETIC 
"f:'.9 RETURNS TlkM 
<;7 0 I RETURN+3 l\ivr.\BER 
C\71 RETURN+6 f 
'i72 RETURN+9 A1,..PHANUMERIC 
"i73 I TERM1 NUMEJE.R; FUt!CTION: LETTER ANn IGNORE SPACES 
'i74 02f4 cs TESTC: Pl!SH B 
"i75 02F5 05 Pl! S r1 D 
"i 7f; 02F6 c.o 05 02 CA1..1... SPNOR !IGNORE SPllCES 
r:77 02F9 01 30 15 LXl 81TERMS I TEST TF'RMINATORS 
<;78 02FC CD FE 00 CA1...1.. SOR TC 
t;79 02rF Dl pc,p 0 
<;p 0 0300 Cl pc,p fJ 

"" 1 
0301 C9 Rll ISORTCN IS SET 

<\P? 0302 Dl PuP D 
c;p 3 0303 Cl pc,p B 
c::p4 0304 El PLP H :NOT ·TERM 
"iF 5 0305 23 H,l\ H 
"-P6 0306 23 If'. X H 
"\P1 0307 23 I 1' x H 
"iPB 0308 3A 85 14 LLA CHAR 
""' 9 0308 FE 46 Cf l 'F' ;TEST FOR 'F' 
") c; (l 0300 Cf\ 25 03 Jl XT3 :YES 
i::c l. 0310 £5 Pu5H H 
c;c;2 0311 cs Pu5H B 
')<; 3 0312 05 Pu5rl D 
c:;<;l.i 0313 CD 89 02 CALL TES TN 
c;<; 5 0316 Dl PtiP 0 
c:: <; 6 0317 Cl PlP R 
c:;<; 7 0318 C9 Rll ;PERIOD 
,c;<; 8 0319 C3 1F 03 JIV:P XT2 ;ClHLR 
c::<;9 031C Dl Pl.JP 0 
MO 0310 Cl f'L P R 
i;r 1 031[ L9 Rl 1 l fJUMBER 
.;r? 031F 01 XT2: Pl.JP 0 
I; C3 0320 Cl pc,p n 
<',('Li 0321 El PtP 1t ©1976 Processor·Technology·Corporation .:. r 5 0322 23 nx H PRINTED IN U.S.A. 



PllPO XASM A roCAL INTERPRETER FOR THE 8080 PAGE 

<; 'T'll flT LOC 08.JECT CODE SOURCE STAllliiENT 

e, r E 0323 23 ir.x fl. 
i..r7 0324 23 zr,x H 
i;r8 0325 23 XT3: I 1, x H 
hr9 0326 23 lf\iX H 
f.10 0327 23 If\. II. H 
e, 11 0328 E9 PC. HL I RET: T:N1F:A 
1;12 
i;13 ;UNCHAIN A Ll.\j[, RECOVER SPACE 
e,14 IRE.MOVE OLD LlNE OF TEXT c,, 5 0329 CD 9E 01 DELETE: Ct11..L FINDLN ;F"HJD THF LTNF 
~,, 6 032C C9 RlT ; ALRE.AFJY c;Q~JE i;, 7 0320 00 NLP 
618 032[ 00 l\iuP 
1;19 032F 97 SL>~ A 
6;;0 0330 32 7E3 15 Si A TEMP+l 
e:.;; l 0333 lE 04 Ml/ l ft4 !COUNT POTl\JTER ANO LINE NU~8fR 
t;:;2 0335 3E C'll Mvl A•l ;[')ISllBLF TRACF 
e,;; 3 0337 32 77 14 STA ornGsw 
6?4 033A CD 80 00 01: CALL GETC l"EASURF" tE"NGTH OF LINE TO DELFTE 
ie,;;5 0330 lC If\JR E 
6;;6 033E 3A 85 14 LLA CHAR 
f,;;7 0341 FE 00 CH CR 
i;;;B 0343 C2 3A 03 Jf\.2. 01 
1;;;9 0346 78 "'o v A•[ 
<;"20 031.t7 32 7A 15 Si A TEMP ISAV[ COUNT 
e,~l 034A 2F Cll-A ;AND NEGATIVE COUNT 
e,22 0348 3C Il\.R A 
i; :z 3 034C 32 7F 14 ST A OHR 
i; .. 4 034F 2A 73 1 '+ U1Lu tHISUJ I CHECK FOR FINISHED 
i:,25 0352 23 lf\iX H 
h:' 6 0353 23 Ir.l\ H ;POINT TO LINE ~ .,,,7 0354 7E ML \I A•M 
t;" 8 0355 23 H•X H 
e, .. g 0356 86 Ok A M :CHECK roR LINE ZfRO 
l',4 0 0357 CA 64 04 .J '- START ;IGNOR> LTllJF ZfRO nELETE 
(,41 035A 2A 73 14 LhLu THISLN 
l'..4 2 0350 44 MC. 11 fl• II ISET UP POINTER 
e,4 3 035E 40 ML\/ C•L 
i; 4 4 035F 2A 75 14 LhLu LASTLN I DISCONNECT 
i:-,45 0362 OA LLAl\ R 
646 0363 77 ML-. M,A 
l;t.i 7 0364 23 IhX H 
e:.08 0365 03 Il\.X Cl 
1;49 0366 OA LLAX 8 
i;c: 0 0367 OB DO fl 
i; c: 1 0368 17 M(.,y VI. A 
6~2 0369 21 25 16 LXl HeCFRS ;START AT LINF 0 
i;c: 3 036( ~E DOK: ~(,\I r.M I GET tJEX l LINf 
f,C:lj 0360 78 ~,(;\I I\• E 
i;c5 036E 23 I fl.l\ If 
F,"' 6 03f,F 56 MCv O•M ;Q,[ POINT TO NEXT LINE 
f..,C:7 0370 82 Of<A n 

"'"' 8 
03il CA 9F 03 Ji. DONE ICHrtK FOR FHJISHETJ 

.;~ 9 0374 28 cc.x H ©1976 Processor·Technology·Corporation 
/'.,f 0 0375 7A MC, II AtD PRINTED IN U.S.A. 



0 ·'l1>0 XASM A FOCAL INTrRPRETER roR THE 8080 Pl\GF 13 

C::T"1fJT LOC 08.JECT CODE SOURCE STl\TE.\\ENT 

r..n 0376 BB en R 
(.,f2 0377 uA 98 03 .J(. D2 :THISLN >? 
(.,f 3 037A C.2 82 03 .Jf,l 03 ; r;oT [QIJAI 
(.,f 4 0370 78 Mlv I\' E 
(,f 5 037[ 89 OP c TEST LOW ORnrR 
(,(.6 03~F [iA 98 03 .J(. D2 GREATER 
(.,f1 0382 ES 03: Pli5rl H ~AVE POINTfR 
(,f 8 03€3 2A 7F 11+ Lltl..iJ CNTR GET DISPI ACEWENT ,,,. 9 03€6 19 04: DA:l (' '"DO DISP<O 
e, 7 0 0387 22 7C 15 Sl1LCi TEMP;> SAVE 
i::.71 038A u H.P H RESTORf POT NT ER 
f..12 0386 3A 7C 15 LLA TE:MP2 GET NEW POINTER 
"13 038( 77 Ml.V IV'' A REPLACf OLO 
e..74 038F 23 H,ll H 
c.75 0390 3A 70 1s LLA TEMP2+1 
F,76 0393 77 MC..\I rt, A 
e, 17 0394 lB )((.rll;, !GET NEXT 
e..78 039S (. 3 6C 03 JP'.P DOK :CONTINUE 
r,79 0398 E5 02: . P1.;!:111 H :THISLN> :SAVE POINTER 
e,eo 0399 21 00 00 Lll 1 HtO : CI Sp IS 0 
e.e 1 039C C3 86 03 Jfi,p 04 
e..e2 
i::.1!3 I GARBAGE CL1..LECTTON CLINE IJEL ETED > 
C.1!4 039F 2A 73 14 DONE: LltL.CJ THISUJ IGl\RBAGI'" l".01.LFCTIOtJ 
.;PS 03A2 ES PL.5H H IXRT 
i;e6 03A3 f.B )((.H;; 
e..e7 03f,4 2A · 7A lS LhL:. TEMP ;GET DISP 
i;P. B 03r.1 19 DA) (' 11100 
t,1'9 03A8 ES Pli!:>H H ;XRT2 
f,C 0 03A9 2A 82 14 L111...:. l3UFR 
.c,c 1 03t>C EB 

1'+ / 
XUl<. 

e,c 2 03AD / 2A 7F LhL;J CNTR 
e,e3 0380 19 DAD [) ;CALCULATF" NEW FNO OF BUFR 
t,e4 0381 22 82 14 Slii .. ;J BUFR. 
f,C 5 0384 2A 60 14 Lin .. .:. flXIN 
,;c6 0387 7C MLIJ fl, H 
e,e 7 03E'8 2F OA ICALCULATF" COllNT FOR LINE ~OVEMENT 
"'~ 8 0389 67 iv.c.11 Ht A 
e.e 9 03GA 70 Mlll Atl 
7(0 .03BB 2F OA 
7r1 038C 6F MLV Lt A 
1r2 0380 (.ll PC.P D ;XRT2 
71"3 038E 05 PL !>ti D :SAVE. 
7r4 03BF 19 Of\~ D 
7r5 03C0 44 1\1!(.,y BtH 
7r6 03Cl 40 MC. II C•L 18 'C HOI D cnmir 
7r7 03C2 2A 60 14 LhLu AXIN 
1ra 03C5 E:.B XC.H..., 
7r9 03C6 2A 7F 14 LltLiJ Cr.JTR 
710 03C9 19 DAD n ICALCULATI'" ~IE!.. AXIN POINTER 
711 03CA 22 60 14 Shi.i.I flXHJ 
71~ 03CD Ci 1 PlP 0 :XRT2 
713 03CE El Pl.P H ;XRT 
714 03CF lA DNl: LL All 0 1'-'EMORY SHil='T LOOP © 1976 Processor·Technology·Corporation 715 0300 77 MC..w tu'• A PRINTED IN U.S.A. 



PllPO XASM A roCAL INTERPRETER FOR THE 8080 PAGE 

c;Tt.tNT LOC OBJECT CODE SOURCE STl\TE.MENT 

716 0301 03 lrJll. B 
717 0302 23 ·Il\.ll. II . 
718 0303 13 Ill. ll. D 
719 0304 78 M(, II AtB :FINISl-ffD? 
7?0 0305 81 Ok A c 
121 0306 c2 CF 03 Jl\,l CtJ1 : tJO 
722 0309 C3 29 03 Jr- p OE LE TE 
723 
724 ; ERRORS 
725 030C ERRORS: EC..l.J $ 
726 03DC [1 ERR2: pc, p H ;GET ERROR NUMBER 
7-;7 0300 22 86 14 Sh\..u l INENO 
7?8 03EO C3 E9 03 Jl'.P R3 
729 03(3 21 00 00 RECOVER: LXJ. HtO ;SET UP INIT COUNTER 
7~0 03E6 22 86 14 Sr1L:.i LINENO 
7~1 03[9 06 20 R3: M"1 9,400 
n2 03EB 21 AB 15 LXl HtOPTRO ;FIX I/O RUF"FFRS 
7?3 03[[ 22 60 14 Sit LO AXIN 
77.4 03rl 36" 00 R2: M'lll MtO ; CLEAR RUFl=TR 
7;i5 03F3 23 Il\X H 
7:-6 03F4 05 OlR 8 
77.7 03F5 C2 Fl 03 Ji'Jl R2 
72 8 03F8 2A 03 00 Lhl..u SPAD 
7~9 03FB F9 SPHL 
7q0 03FC 3E OD M'IJl II• CR 
741 03FE CD 1B 01 CALI.. PRNTC 
742 0401 3E 3F MVl A''?' 
743 04U3 co is 01 CALl. PRNTC I PRINT 
71;4 0406 CD 64 Ol Ci-ll.1. PRNTLN :PRHJT [RROR 
7ti5 04C9 2A 71 14 Lhi..i.i PC 
71;6 040C 23 rr,,.. H 
747 0400 23 IN 1. H 
748 04CE 7E Ml II AtM 
·749 040F 23 If\ X H 
7«0 0410 66 Mu II HtM 
7"1 0411 6F MCll l•A 
7"'2 0412 84 Ok A H I AND "LINE II UNLESS ZrRO 
70::3 0413 CA 26 04 JL R4 
7!"4 0416 22 86 14 Sh1-u LINENO IGET LOC. OF ERROR 
7c:5 0419 3E 40 MVl A''@' :PRINT @ 
7&:6 . 0418 CD 1B 01 CA1.l. PRNTC 
7=7 041[ 3E 20 Mii I At SP 
7"8 0420 CD 18 01 CALL. PRNTC I PRINT SPA CF 
7&:~ 0423 co 64 01 CAl.L pRNTLN :PRINT I INE @ 
7E 0 0426 3E OD R4: MVI At CR 
1n 0428 CD lB 01 CALl. PRNTC 
7~2 042£3 C3 64 04 J~.p START 
7E3 
7E4 ; READS KEYllOARDt RETURNS CHARACTER IN A 
7E5 ; INPUT WAI'T 
7E6 II xxx 
1n XI.33: u. KYBR[l !READ KrYROARQ 
7E8 Ar'A A ;SET FLAGS 
7E9 Jf XI.33 i!l.OTHINc; RE"Ar:J ©1976 Processor:rechnology·Corporation 
770 111, I 7FH ;STRIP PARITY PRINTED IN U.S.A. 



pn.110 XASM A FOCAL INTfRPRETER FOR THE 8080 Pl\ Gr 1~ 

<:T.,tJT LCC OOJECT CODl SOURCE STAH\\ENT 

771 Rl 1 
7 7 2 [r,~F 

773 II INTEL 
774 XI33: CAi.~ 3803H 
77'5 Jlf, l 7Flt 
77 6 RLT 
777 Ef,CJF 
778 If HJTRP 
779 XI33: It. 0 
7eO Al.l 7FH 
7t'1 RE 1 
7112 U.i:IF 
7!'3 
1e4 If PRO CT 
1es 042[ DB 00 STAT: It. 0 ;GET DEV STl\TllS 
1e6 0430 [6 40 Ar.1 40H 
1e1 0432 ca RZ :RETURN IF ZERO !NO CHARI 
7€8 0433 97 SL3 A ; ll'AKE IT FF 
7!''9 0434 30 Dlk A 
7'!0 043'5 C9 RU 
7«; 1 XI33: 
'"1'!2 0436 CD 2E 04 IN8: CAI.I. STAT 
..,c; 3 0439 CA 36 04 J£ IN8 
7'!4 043C OB 01. If, 1 
.7C:5 043[ E6 7F Ard 127 
7'!6 Oij40 C9 Rll 
7<;7 
7$8 
7'!9 lf,OF 
r. c 0 
"c· 1 ; CHE CJ STl\lK FOR OVERFLOW, HtltOtFtA nrsTRoYrn 
"c 2 0441 ES PCHK: Pl-~rl H ;S/IV[ H~L 
P.{'3 0442 [)5 PL~rl c ; SllVE oxr 
AC4 0443 21 00 00 ll\ l fhO :CLEAR ·H,1 
t1C 5 0446 39 OA(.J SP ; Gf T SP 
tl( 6 0447 [8 XL rli.> 
Pr7 0448 2A 7A 14 lliLCJ LtlSTV .,SUBS T ~ l\C T 
ti,r A 044ll 7C 1-'.Lv II• H 
0('9 044C 2F OA 
11] 0 0440 67 Ml~ H•A 
P1} 044[ 70 ML 11 A•l 
", 2 044F 2F OA 
0 13 0450 bf Ml,~ L • A 
n14 0451 23 lf ,X H 
0 is 0452 19 OflJ f) I LOWEST LOCATION 
11 16 0453 7C fll Ii AoH 
n17 0454 /1 7 Af,A A ;TEST 
ni.8 0455 I C cc 03 u l RROR.5 
1119 0458 C2 61 04 JI.£ PCHK2 
11 r o 0458 [35 CH1 L 
q;: 1 045C (.;6 0 I\ SLl 120 I WITHIN lrN STtlCK LOCAl lONS? 
il;;;? 045[ LC [l( 03 Cl rr<R0fl3 ; IF < 0 TH( STACK OVf Rf LO·• 
";:3 0461 Cl PCHK2: PC..P D 
~~4 0462 E 1 f'L p H © 1976 Processor:rechnology·Corporat ion 11;:5 0463 C9 Hll ;5Tl\CK OK 

PRINTED IN U.S.A. 



PllPO XASM A FOCAL INTERPRETER FOR THE 8080 PAGE Hi 

<;T1,1rJT LOC OBJECT CODE SOURCE STATE.!11ENT 

.cie6 
An I COMMAND Ir•Pi.JT OP IVER 
11;;A 0464 21 64 15 START: Dl lftCFRSX !GET PC :')0 
1'129 0467 22 71 .14 SliL;J PC 
A~O 046A 3E (3 M'v I Ao0C3H ISET UP RF"START AT 0 

. 1u1 046C 32 00 00 S1A 0 ,,,..;:> 046F ?l f3 03 LXI H' RECOYEFl 
A:> 3 0472 22 01 00 ShL.tl 1 
.q24 0475 97 sua A 
1125 0476 32 33 00 STA OVER+SCR8 !CLEAR fJllF"RFLOW 
l'\~6 0479 32 8( 14 SH\ LIST3+1 I RESET MOO I FY 
'1~7 047C 32 77 1'+ Sl4 OCBGSW 
I\ 'I 8 047F 3E 01 M'v l A tl 
.q .. 9 0481 32 9E 14 SlA OMPSW I INIT UNPACK /\NO TRACE SI.ITCH 
1'14 0 04e.4 2A 03 00 IBAR: LhL.u SPAD !GET STACI< START LOC 
Aul 0487 F9 Sf'l"iL ;SET STACK POINTER 
.q [j 2 0488 21 04 15 L Xl HoCO!'lBUF 
<lq 3 0488 22 60 14 Sl1Li:i AXlN 
<1q4 048E 3E 2A M'v l II•'*' 
Qq5 0490 c.rJ 18 01 CALL PRNTC 
1'146 0493 CD 51 01 IGNOR: CALL RC ADC 
147 0496 97 SLi3 A 
Rc.8 0497 01 8A 14 U\l B•lIST7 
tll.!9 049A 21 C4 14 LXl H• PJLIST 
QO: 0 0490 CD E3 00 Ct1LL SORTJ 
II" 1 04AO co 130 00 (ALL P/ICKC 
"'" 2 04A3 C3 93 04 J~·P IGNOR 
?!3 
pc4 . COMMAND 11\PWT PPoCESSoR ' Ile: 5 04A6 co BO 00 IRETN: CALL PACf~C IPUT CR IN RU!="FTR 
i>i:G 04f,9 97 sLa A 
fl.C 7 04/IA co lB 01 CA.._1,. PRNTC 
j'.\C: 8 04110 21 [!4 15 L>. l lloCOM8UF ; INIT1J\l.I7E TEXTp 
'1=9 0480 22 ff 14 GONE: SltL~ AX OUT ;SAVE IN POYNTER 
l>f. 0 0483 CD 80 00 CALL.. G[TC ; READ 1ST CHARACrrR 
Qj'.1 0486 2A 03 QC, LhLJ Sf'AD :GE.T STH1< START LOC 
Af.2 0489 F9 SrHL ;SET STACK POINTER 
l>." 3 04EiA CD 05 02 CALL Sf'NOR ;IGNORE LF"AOING RLANKS 
Af.4 0480 co 89 02 CALL TES HJ :Is THERE A LINr tt 
Qf.5 04CO (.3 er 02 J~P G?Er:!R :PERIOD, ILLE(;AL 1ST CHARACTER 
<lf.6 04C3 (3 04 05· JH INPTX l IMMEOAITF" CO~'ll.IAN[) 
P,f. 7 Oi;C6 3E 01 r.i:v l A tl FLIEN ti 
Ai: e 04C8 32 77 14 SH ornGsw ;DISABLr TRACE 
Af.9 04CB co 11 02 C 111.L GETU~ -,READ LINF" NU~F!ER 
S70 04CE 3A 84 14 LLA ~1/IG% :TEST l='OR SJNGLF LINF" 
P.71 0401 FE 80 Cf l 2000 
p,72 0403 C4 nc 03 er,, Ef<HOR3 ; BAD LINE. 
$73 0406 2A 82 14 LhL..J RUFR :SET POINTERS 
J:\74 0409 23 Ir1l\ II 
1175 040A 23 IM1 H 
P.76 0408 E.[3 XC.H.., 
877 040C 2A 86 14 LHL..; LHJOJO ;SAVE LINF" ti 
P78 04DF tB X(H:, 
A79 04EO 73 ~Lv M•[ © 1976 Processor·Technology·Corporatlon 
C\P 0 04f1 23 If,)\ H PRINTED IN U.S.A. 



IHIPO XASM A FOCAL INTrRPRETEH FOR TH( 8080 PAGF: 17 

C:T•;NT LCC OBJECT CODE SOURCE ST A H.·~·ENT 

II Pl 04E2 72 ,,.,(.,\f ~.D 
Pp 2 04[3 23 If,)\ H 
f!p 3 04E4 22 6D 14 SI ii .. :.i AXIN 
1>1'4 04E7 to 05 02 CALL sPrJOR ;IGNORE SPACES AFTER LINl 11 
RPS 04EA (3 FO 04 JI<? SRETN 
l'lll6 04U:. CD 80 DO Cfl;..1.. GETC IPEAG lST CHl\R AFTER LINE @ 
P,e1 04FO CD BO 00 SRETN: CALL Pl\CKC !SAVE TFXT 
ii pa 04F3 3A 85 14 LL I\ CHAR 
!'IP9 04F6 FE OD en CR ;TEST ENO or LINE 

"'" 0 
04F8 C2 ED 04 JI,£. SREHJ-3 ;r,oT ENn 

A<; l 04FB CD 29 03 CALL DELETE IPEMOVE OL LirJE IF ANY 
P'32 04FE CD EO 01 CALL UJDUJ ~INSERT Nrw LINE 
A'S 3 0501 C3 64 04 JP. p START IREINIT POINTERS 
o<;4 0504 21 £3 7 05 INPTX: Dl HoPROC !CALL PROr 
A'S5 0507 CD 66 00 CA~L pUSHJ 
A'S6 050A 2A 71 14 LfiLl'.I PC ;CHECK NEXT LINE 
P'S7 0500 7E MC..11 I\'~ FEND OF PROr.RA~? 
P, <; 8 050E SF Mt,\/ Et A 
0<;9 050F 23 If.,)I. H 
qQO 0510 56 ,.,, (.\I OtM 
qCl 0511 86 Of\ A ,,. 
qC2 0512 EB XCHC, 
<=103 0513 CA 64 04 Ji. START !YES 
qC4 0516 22 71 14 Sl1LC. PC 
qC5 0513 23 I l\X II 
qQ6 051A 23 Hix H 
qC7 O'ilB 23 Ir.JI. H 
q()8 051C 23 rr.x H 
qC9 0510 C3 80 04 J~ p ('.ONE IPRrJCESS NF:lCT CO~MANO 
q10 
qll RECURSIZE OPERATE• EXECUTE. OR CALL 
"'12 0520 CD 11 02 DO: C/1LL GETUJ ;EXECUTE ONE LINE• GPOUP OR ALL 
Cl13 0523 2A 71 . 1 '+ U1LD PC 
C!14 0526 ES Pu5.rl H !SAVE Pr. 
q,5 0527 2A 6F 14 LhLu TEXTP 
« 1 6 O'i2A E5 Pli 5. r1 H 
q17 0528 21 84 14 DGRP: Ud IJ,NAGSW ;SAVE NAGsw. CHAR, LINENO 
q,8 052[ CD 71 00 CALL pUSHF 
q19 0531 3A 84 14 LLA NAGSw ; CHECK Sw YTCH 
<l20 0 0534 A7 At.A II 
q21 0535 FA 88 05 J1'1 DOONr ;ONE LINE 
q22 0538 CD 9[ 01 . CALL FlNDIN ;INIT FOR GROUP, SET THISUJ 
q23 0538 00 NvP 
'124 053C 00 NvP 
q25 053() 00 tJli p 
q;:6 053E 2A 73 14 Lli1..li THISLN 
<l'27 051.! l 22 71 14 Sl1LD PC 
q;ia 0544 23 n,;. H 
CJe9 0545 23 I I. ll. H 
Cj'I 0 0546 23 H,ll. H 
q .. l 051!7 7E 1-'(.,11 A•M I SET GROUP wO 
q~2 0548 28 DO H 
t"j'I 3 0549 CD [7 02 CAL..L TSTGRP !CHECK VAi IOITY 

© 1976 Processor:fechnology·Corporation '"1"4 054C co DC 03 U1LL £RROR2 ; ~iO SUCH r.RnUP 
q" <; 

•. v 054F 21 B'+ 05 DGRPl; l)d Ht PROCESS ;PROCESS rowMANn PRINTED IN U.S.A. 



Pnt•O XASM A roCAL INTERPRETER FOR THE 8080 PAGf '18 

<;TJ.1NT LOC OBJECT CODE SOURCE STATEMENT 

q~6 0552 CD 66 00 CAl.L PUSHJ. 
q~7 0555 21 84 14 LXl HtNllGSW 
q.,.g 0558 CD 7F 00 CALL . POPF ;RESTORF" 
q~9 0558 2A 71 14 L111..D PC :CHECK EOT 
91!0 055E 7E MOIJ AtM 
qu 055F /23/ rr,x H 
'11.l2 0560 86 ORA M 
'JI! 3 0561 CA 9A 05 Ji DC ONT !DONE 
q44 0564 28 OtX H 
945 0565 5E MOV [tM 
946 0566 23 n .. x H 
947 0567 56 MLV D •..., 
948 0568 EB XLHG 
949 0569 23 INX H 
9!'0 056A 23 If\IX H !POINT TO LINENO 
9•1 0566 3A 84 14 L(JA NAGSW !CHECK FOR <;ROUP 
qc2 056E A7 Af'..A A 
q•3 056F CA 75 05 JZ DR3 
9_,4 0572 F2 7E 05 J~' OR2 100 ALL 
9!'5 0575 23 DR3: H.1X H 
'1C::6 0576 7E Mui/ AtM 
'1!'7 0577 26 ocx· H 
'1!'8 0578 CD E7 02 CALL TSTGRP 
9!'9 057B C3 9A 05 .;iv.P OCONT !NOT IN GROUP 
9E0 057E SE DR2: MOV EtM ;GET NEXT LINENO 
9El 057F 23 H.li H 
9E2 0580 56 MCV D•M 
<!(!3 0581 EB XlrlG 
9E4 0582 22 86 14 SH1.D LINENO 
q,::5 0585 C3 28 05 J~.P OGRP !CONTINUE SUBROUTINE 
9E6 0588 CD 9E 01 OOONE: CAL.L FINDLN ;f"IND THE LINE 
9(:7 0586 co DC 03 CALL ERROR2 ;NO SUCH I INE 
9E8 058E 21 84 05 LXl Ht PROCESS !EXECUTE TT 
<Ji; 9 0591 CD 66 00 CALL. pUSHJ 
970 0594 21 84 14 LX l HtNAGSW !RESTORE r:HAR 
"l71 0597 CD 7F 00 CALL POPF 
q·72 059A El DCONT: PLP H ;RESTORF" TEXT POINTrRs 
973 0598 22 6F 14 Shl..iJ TEXlp 
974 059E El PCP H ;RESTORE PC 
975 059F 22 71 14 SHl..O PC 
976 05A2 C3 !37 05 J~,p PROC !CONTINUE PROCESSING 
'177 
<!78 I PRIMARY CLNlROL AND TRANSFER 
979 05A5 co 11 02 GOTO: CAL.I.. GETLN !READ LINF'" @ 

qll 0 05A8 CD 9E 01 CAL1.. FINDLN !LOCATE IT 
91?1 051\B CD DC 03 C/ILL ERR0R2 ;NOT THf"RE 
9e2 05AE 2A 73 14 LHLD THISLN FSET PC 
91?3 0581 22 71 14 S~11.u PC 
91?4 0584 CD 80 00 PROCESS: CAL1.. GETC ;TEST ENO or:- LINE 
9e5 0587 3A 85 14 PROC: LLA CHAR ;FIRST CHAR READY =· USE PROC 
'3t! 6 05BA FE OD CFl CR 
9e7 05EC C2 co 05 Jf\;£ PC2 
9e8 OSBF C9 PCl: RU !EXIT PROCESS 
qp9 OSCO 01 lF 15 PC2! LXJ. B•GlIST ;IGNORE SPACE AND I ©1976 Processor:rechnology·Corporatlon 
9<:0 05C3 CD FE 00 CALL SOR TC PRINTED IN U.S.A. 



·~'11'0 XASM A FOCAL INTERPRETER FOR THE 8080 PAGF" 19 

~T11NT. LOC OBJECT CODE SOURCE STAH.14ENT 

qi;1 05C6 C3 94 05 Jl\l,P PROCESS 
<Ji;2 05C9 3A 85 14 L(.;A CHAR ISAVE COMMAND CHARACTER 
9433 oscc· rs PlJSH PSW 
9t;4 OSCO co 80 00 P4: CALL GETC ;GO TO PER~INATOR 
9t;5 0500 01 lF 15 LXl BtGLIST 
9«;:6 0'.;03 co FE 00 CALL SORTC 
9t;7 0506 C3 oc OS JMP PC3 
9':!8 OSD9 C3 CD 05 J"1P P4 
9!9 PC3: 

10('! 0 IF INTEL 
, 0('! 1 CALL: 3812H SCHECK l='OR r..c. BRF.'AK 
1002 Af'iA A 
n1e3 JP PC3A ;CNO CHAR AVAIL 
1004 CAl..L XI33 ;GET CHAR 
1005 CFl 03H 1c.c. 
1ao6 Ci. RECOVER I BREAK 
1 0Cl7 Ef'iOF 
11108 If xxx 
11109 Il\i KY BRO tC • .:. BREAK CHECK 
l 'll 0 At•l 07FH 
1 n11 CPl 03H 1c.c. 
1,,, 2 C£ RECOVER ;BREAK 
t ,,, 3 rnoF 
1 ,,14 IF PR OCT 
11)1 ~ OSDC co 2£ 04. CALL STAT 
11'!16 05DF A7 Al\iA A 
11117 05ED F2 EB 05 JP PC3A 
11)18 05E.3 co 36 04 CALL XI33 
1019 05E6 FE 03 CPI 0311 
l 'l20 05E8 cc E3 03 Cl RECOVER 
10H ENDF 
1022 OSEB Fl PC3A: PuP PSW 
10~3 05EC 01 DE 14 LXl BtCOMLST &DO COMMAND 
Hl24 OSEF 21 EE 14 U\l HtCOMGO 
1 !'125 05F2 CD E3 00 CALL SORTJ 
1 n26 OSFS CD DC 03 CALL ERROR2 &ILLEGAL COMMAND 
1 ri,7 
11128 I OUTPUT COMMAND TEXT 
1n29 05F8 3E 01 WRITE.: MVl A•l 
1n~o 05FA 32 77 14 STA OEBGSW &DISABLE TRACE 
, t\'.' 1 OSFO co 11 02 CALL GETLN ;GET LINENO 
1 "'.12 0600 CD 9E 01 ws: CALL FINDLN ;SEARCH FOR LINE 
1 n'.13 0603 C3 4A 06 JMP WTESTG aNOT THERE nR GROUP 
1n~4 0606 2A 86 14 LHLO LINENO 
1n~s 0609 7C MCiV AtH 
, 1'\!6 060A 65 Ok A l 
10!7 0606 CA 11 06 Jl W3 
1 n!8 060E co 61f. 01 CA I.I. PRNTLN CPR INT LINE # ANO Q SP 
10~9 0611 CD 80 00 W3: CALL GETC 
1"40 0614 97 Sli6 A 
1111! 1 0615 CD lB 01 CALL PRNTC CPR INT UN£ TEXT 
1n112 0618 3A 85 H LCiA CHAR 
11\1! 3 0618 FE OD Cf-1 CR CTEST ENO OF LINr 
1n44 0610 C2 n 06 "'"'' W3 © 1976 Proceasor:fechnok>tay.Corporatlon 11'145 0620 2A 73 llf. .LHL.O THISLN PRINTED IN U.S.A. 



PnPO XASM A roCAL INT(RPRETrR FOR THE 8080 PAGE 

c;nNT LOC OBJECT CODE SOURCE STATE.MENT 

10116 0623 7E Ml.JI! l\t M 
1 !')117 0624 5F .· MOii E: 'A 
l n1.18 0625 23 INX II 
10119 0626 56 MOii 01M 
l 'l~ 0 0627 B6 Of<.A ~ ;TEST END OF TEXT 
l !'l~l 0628 EB XC.HG 
10!:2 0629 CA 52 06 WTST2: Jl W6 1EXIT1 DO NEXT ????? LINE 
l 0'!'3 062C 23 Il'.X H 
10"4 0621 23 INX fl ;POINT TO LINE NO OF NEXT 
10'!'5 062E 3A 84 14 LCA NAGSW 
11'l~6 0631 A7 AfllA A 
1 !'Jt<7 0632 FA 38 06 J"1· t..J4 
, o,.8 063!5 23 INX H 
, 0~9 0636 7E MCJV AtM 
1OE0 0637 2B DC.X H 

•1f"t:l 0638 CD E7 02 W4: CALL TSTGRP ITRY NEXT LINENO FOR GROUP 
10E2 0638. C3 56 06 J"1P riX 
11'1(!3 063E EB WALL: X(HG &SET LIN ENO 
10E4 063F lA LDAX D 

· 1 OE5 0640 6F MOV l.' A 
10E6 0641 13 .Il\X D 
11'E7 0642 lA LDAX D 
, nee 0643 67 MOii HtA 
1 !')(!9 0644 22 86 14 Sh LO LIN ENO 
1n10 061.17 C3 00 06 JfJ1P W5 
10'1 064A 2A 73 14 WTESTG: LHLQ THISLN I INIT GROUP PRINTOUT 
1072 0640 7C MOV A1H 
1073 064E B5 ORA L 
1074 064F C3 29 06 J"11P wTST2 
107!5 0652 32 77 14 W6: STA DEBGSW 
1076 0655 C9 Rll 
1077 0656 3A 84 14 wx: Lu A MAGSW 
1 078 0659 A7 ANA A 
1079 065A FA 52 06 JM il6 
tOPO 06!50 CA 52 06 JZ i.16 
10p1 0660 97 Sl.JB A 
Hlti2 0661 CD lB 01 CA~L PRNTC IPRINT CR 
tnt=3 0664 C3 3E 06 .J"iP WALL 
, nei+ 
10/15 I COMPUTED TRANSFER 
10P6 0667 co 05 02 JUMP: CAI.I. SPNOR !IGNORE VRLANKS 
10P7 066A co 02· 09 CALL FVAL !EVALUATE INSIDES 

· 1nea 0660 lE 20 MVl [132 
10(19 066F co SE 12 CAL.I. FIX 1TAKE INTF"GER 
tOt;O 0672 7A MOii A•O 
1ncn 0673 C3 93 06 JMP !3 !USE IF To RARANCH 
10«;2 
10«;3 I CONDITIONAi.. TRANSFER P~OCESS 
10«;4 0676 co F'+ 02 IF: CALL TES TC I IGNORE SPACES A.ND TEST 
1oc;s 0679 co B2 09 CAL.I. EVAL IT 
10«;6 067C 00 NOP IN• OU~P THE <EFOPE 
1 Oc;7 0670 1E OD MVl [10 
1nc;e 067F 01 00 00 LXI B10 IF .. •SKIP 
10«;9 0682 co 01 OF CAL.L l"ST ©1976 Proceuor:rechnology-<:orporatlon 111"'0 0685 3E 00 MVI II• 0 PRINTED IN U.S.A. 



~!'lPO Xf\Sl.4 A FOCf\L lNTrRPRETER FOR THE 8080 PAGE n 
<:Tt1~iT LOC OBJECT CODE SOURCE STATE..~ENT 

1 11" l 0687 CA 92 06 J£ IZ 
, , "2 068A F2 91 06 Jr IP 
111" 3 0680 2A F6 14 IF3: LltLi.J C0MG0+8 ; TRANSFTR 
11r:4 0690 [9 Pt HL 
11C5 0691 3C IP! If\.R A 
1 lr6 0692 3C IZ: 11, f{ fl 
111'1 7 0693 32 7A 15 I3: ST A TEMP 
nra 0696 97 Sl.io A 
1 H9 0697 01 20 15 LXl 1 • TLIST 
, 110 069A 21 D8 14 L>-l HtllIST 
1111 069D CD [3 00 CALL SCRTJ ;SEARCH FOR ti CR 
1112 06AO CD 80 00 Cl.Lt.. GETC 
, 113 06A3 C3 96 06 Jl>.P 13+3 
it 14 0 E.J\6 CD BD 00 IFl: CA1-L Gl TC 
, ll 5 06fl9 3A 7A 15 LLA TEMP 
1116 06AC 3D DLR I\ 
i 117 061\D C2 93 06 Jl\JL I3 
1118 0680 C3 80 06 J~,p IF3 
, 119 
1120 ' LOOP CONTkOt.. ANn ASSIGNMENT 
1121 I FOR AND Sll 
112? I SET IS FOR "ITH MO LOOP CONTROL 
1123 SET: 
1124 0683 21 Bl 08 FOR: LXl HtGETVAR ;LOOPS, ETC 
1125 0686 co 66 00 CALL PUS HJ ;LOOK J::'OR "=" NEXT 
,, 26 0689 (5 Pu SH H 
1127 068A CD 05 02 Cl\Lt.. SPNOR !IGNORE SPllCES , 1n 06RD 3A 85 14 LL A CHAR 
1129 06C0 FE 30 Cf-'l '::. 
11~0 06C2 C4 DC 03 Cf\.L ERROR4 !LEFT OF = RAne F"OP OR SET 
11 ~1 06C5 CD 8D 00 CAt..L. GETC 
,, ~2 06C8 CD B2 09 CAt..t.. EVAL 
,, :it3 06C8 E.1 PLP H 
,, ~4 06CC 22 78 14 Shl.IJ PTl 
11 ~5 06CF CD 01 OF CAL.l. TST 
!1~G 06D2 2A 78 14 LhLl.i PTl 
11 ~7 0605 CD 86 OF CAl.t.. srn 
,, ,!8 0608 97 sua A 
,,~9 0609 01 20 15 LXl uoTLIST 
11ti0 o6Dc 21 02 14 LXJ. H•FLSTl 
111.11 06DF CD [3 00 CALL SORTJ !TEST LAST CHAR FROM EVAL 
11ti2 06[2 co DC 03 CALL ERROR4 ;EXCESS R-PAR 
11I.I3 06E5 2A 78 14 FINCR: U11..:.i PTl ;SAVl VARTgt_[ ADDRESS 
11114 06[8 ES Pu SH H 
11 ti5 06[9 21 AF 09 LXl H•E.VAL-3 I EVALUATE INCREMENT IF ANY 1, (j 6 06EC CD 66 00 CALL PLISHJ 
,, 117 06EF 97 sua A 
11(j8 06FO 01 20 15 LXl 8•TLIST 
11 u9 06F3 21 cc 14 UIJ. H•FLST2 
,, l<Q 06F6 CD [3 00 CALL. SORTJ ITEST TrRM!NATORS 
, , "1 06F9 CD DC 03 CALL FPROR4 !ILLEGAL TERMINATOR JN FOR 
, , c: 2 06FC CD 01 OF FLIMIT: CAI..!.. r:;r 
, , "'3 06H 21 4E 15 LXl ll•f"LARG 
,, 1<4 0702 (.[) 86 OF CAi..t.. srn ©1976 Proceuor:rechno!ogy·Corporatlon ,, !"5 0705 21 4( 15 LXl H··FLARG PRINTED IN U.S.A. 



PnFO XASM A FOCAL INTERPRETER FOR THE 8080 PAGf 

<;T1"NT LOC OBJECT CODE ·SOURCE STAH.'11ENT 

11!'6 0708 CD 71 00 CALL PUS HF 
11!'7 0708 21 AF 09 L)i; l lt.LVllL•3 IGET LIMIT INO ERROR DETECT[ 
'l, !' 8 070E CD 66 00 CALL PUSHJ 
ti r:9 0711 CD Dl OF CALL TST 
1H0 0714 21 4[ 15 l)<. l lltFLARG 
lHl 0717 co R6 OF CALL STR 
11€2 071A 21 4E 15 / FCONT: L>-l H.FLARG ;SAVE LT MIT 
1H3 0710 / CD 71 00 CALL PLISHF 
, U:4 0720 21 6F 14 LJ<. l HtTEXTP 
1H5 0723 CD. 71 00 CALL PUS HF !SAVE TFXT OF ORJECT STMTS 
1H6 0726 21 84 05 LX l Hi PROCESS 
1H7 0729 CD 66 00 CALL PUSHJ !DO OBJF"CT 
11f8 072C 21 6F 14 LXl fltlEXTP 
1 H9 072F CD 7F 00 ·CALI.. POPF !RESTORE REMAINING TF"XT 
1170 0732 21 4E 15 LXl H•FLARG 
1171 0735 co 7F 00 CAl..I.. PC Pt ;GET LIMIT 
in2 0738 21 78 15 LXl H.ITFRl 
1173 0738 CD .7F 00 CALL PCPF ;GET INC 
1174 073E El PC..P H 
1,.., 5 073F 22 78 14 Sh Lu PTl ;GET VARIRLF" ADnRESS 
1116 0742 CD E6 OF CAi..L LOO 
lt77 0745 21 78 15 LXl H•ITERl 
11. 78 0748 CD 4F 10 CALL II [I 
, 179 0748 2A 78 14 U11..0 Pl'l 
1 HO 074E CD 86 OF CALI.. STR 
n el 0751 21 78 15 LJ<. l H•ITERl 
1 H'2 0754 CD E6 OF CALI.. LOO 
l1P3 0757 CD 01 OF CALL TST 
1 te4 075A F5 Pu SH rsw 
, 1!'5 0758 2A 78 14 LhLC.. '."Jn 
1H6 075E CD E6 OF CALI.. LCD 
, 1!' 7 0761 Fl PuP pSw 
lH8 0762 21 4E 15 LXl H•FLARG 
1.1f9 0765. F2 E.F 07 JP CLDTST 
1 ViO 0768 CD 4C 10 CALL SB 
11~1 0768 ra R~1 
1 PE2 076C C3 76 07 Jl"P FC!RMR 
11~3 076F CD 4C 10 OLOTST: CAl..L sr: 
11-; 4 0772 CA 76 07' Jl FOR MR 
11-;s 0775 FO RP 
11'06 0776 2A 78 14 FORMR: LHLD Pll 
11<;7 0779 ES PLSH H ISAVE AODRESS 
11<;8 077A 21 78 15 LXl HtlTERl 
11<;9 077D CD 71 00 CALL PLISHF ISAVE INC AGAIN 
i,ro 0780 C3 lA 07 JMP HONT 
l?l'l 0783 21 62 15 FINFIN: LXl HtFLTONF: 
Dr2 0786 CD 71 00 CALL pUSHF 1SET INC TO ONE 
l'C3 0789 CD 01 OF CALL TST 
1;>('4 078C 21 4E 15 LXl H•FLARG 
'.121'5 078F CD 86 OF CALL srn 
12()6 0792 C3 lA 07 Jf.'1P FCONT 
t::i C7 
PC8 INPUT-OUTPUT STATEMENTS 
l?r9 0795 97 ASK: sua II ;REMEM8ER WHICH CALL © 1976 ProceHor:rechnology·Corporatlon 
1210 0796 2F O.A PRINTED IN U.S.A. 



KnpO XASM A FOCAL INTfRPRETER FOR THE 8080 PAGf :?3 

._TNtJT LOC OBJECT CODE SOURCE STAh~ENT 

1211 0797 32 7E 14 TYPE: STA ATSW 
1;>12 079A 97 TASK: SL.ti A 
1213 079B 32 77 14 STA OEBGSW IPE•ENARL~ TRACf 
1214 079E Cll lA 15 LXl A•ALIST 1SPfCIAl r.HllR? 
i215 07Al 21 28 15 L)'.l H•ATLIST 
1216 07A4 co E3 OCJ CALL SORTJ 
1237 07A7 3A· 7E 14 LLA 11 'TSW 
1218 07AA 3C If,R A lTEST QUOTE SWITCH 
1?19 07AB C2 FD 07 Jr~t: T'fPE2 ITYPE 
, 220 07AE 21 Bl 08 LXl H•GETVAR 
1221 0781 co 66 00 CAt..t.. PUS HJ 100 ASK·S~T UP PTl 
1;>2 2 0784 3A 85 14 Lu A CHAR ISAVE HJ-I HJ[ CHAR 
1223 0787 F5 PL.SH PSW 
1224 0788 [5 PL!:>11 II 
1225 07B9 3E . 3A M\I l A 1 ':' I TYPE COLON 
12(6 07BB CD 10 01 CALL F"~NTC 
1?~7 078[ 21 AB 15 LXl 11 •IO RUF 
1228 07Cl 22 60 14 Sl1LU /IXIN 
12:.i9 07C4 CD 51 01 AK2: CAt..l.. READC 
1?!0 07C7 CD BO 00 CAl,...l.. p~CKC 
, 2 ! 1 07CA 97 stia A 
12:!2 07CB 01 71 15 LXl St SPECIAL 
12?3 07CE 21 56 15 LX l Ht INFIX 
1.2!4 070:•. co E3 00 CALL SORTJ 
, ::>~5 0704 C3 C4 07 Jr-,p AX2 
12 :! 6 0707 co RD co AK3: CALL PAC.KC 
12~7 070A 2A 6F 14 U1L.D AX OUT 
12!8 0700 [5 Pli Sri H 
l2?9 070[ 21 AB 15 LXl HtIOBUF 
, ?ll 0 07El 22 6F 14 Sf!Lu AX OUT 
1 :>41 07E'+ CD AF 09 CAL.L EVAL-3 
1242 07E7 El PlJP H 
121!3 07[8 22 6F 14 SH1..D AX OUT 
, ?41.! 07EB cD Dl OF CAl..L TST 
1245 07EE El PC..P H 
1 ~)!~ 6 07EF CD 86 OF CALL STR 
, 247 07F2 fl AKS: PuP rsw 
1 ?48 07'3 32 85 14 STA CllAR 
1;>49 07F6 C3 95 07 J~1P ASK I CONTINUE: 
, :>et 0 07F9 El AK4: PC.i? II 
, ::>= 1. 07rA C3 F2 07 J~1P l\K5 
1?s2 07FD 21 82 09 TYPE2: LXl · HoEV/\L ;Do TYPE 
, ?" 3 0800 to 66 00 CALL PUS HJ 
12c 4 0803 21 AB 15 LXl HtIOBUF 
l::>c:S 0806 tD 84 13 CALL (JU 
1;>•6 0809 21 AB 15 LXl HoIOBUF 
12c7 00oc 06 OD MVl Etl3 
12•8 080[ 7E TYP: Muv I\' M 
1 ?s9 080F C6 30 AGl £,OQ 
i ::>E 0 0811 CD lB 01 CALL PRNTC 
1 ?El 0814 05 DC. R fl 
1?E2 0815 23 Ifl.l\ II 
, ?f 3 0816 C2 OE 08 JI~~ -rYP 

©1976 Proceszor:rechnology·Corporatlon PE4 0819 C3 97 07 ..,,., p HPE 
12E5 081C 3E 01 TQUOT: MVl 1\91 1DISABLF" TRACF PRINTED IN U.S.A. 



PnPO XASM A roCAL INTERPRETER FOR THE 8080 PAGE 2:.. 

<:TP1NT LOC OBJECT CODE SOURCE STAH .. ll1ENT 

1?f6 081[ 32 77 14 Sl A uEBGSW 
1?!=7 0821 CD 8D 00 TQ2! C11L1.. GETC ;TYOE LI Tf"Rl\LS 
DE 8 0824 97 SL.8 (\ 

1?E9 0825 01 7E 15 U\1 8tTLST2 
, '70 0828 21 52 15 L)<. l H•TLST3 
1 ?71 0828 CD E3 00 Ct•LL SOHTJ 
1?72 082[ 97 SL.8 II 
1 '73 082F . CD 18. 01 CA1..L PRNTC 
, ?7 4 0832 C3 21 08 JMP TQ2 
1 ::>75 0835 CD 8D 00 TINTR: CALL GETC I PASS 'II; 
1?76 0838 CD 11 02 CA1..1.. GETLN ;READ l="ORMAT CONTROL 
, '77 0838 2A 86 14 UtLD LlNOJD 
ina 083[ 22 70 15 Sh1..u FISW ISAVE l="ORMAT CODE 
, ;:>79 0841 C3 9A 07 J'°'1P TASK 
1?1'0 0844 3E OD TCRL2: l"i\l l A,CR ISPLAR:r.R ALONE 
1 ?Pl 0846 CD 1B 01 CALL PRNTC 
1::.>P2 0849 3E OD TCRLF: M\ll At CR I) IS ROTH 
1 ?P 3 0848 co 45 01 CALL XOUTL 
l?P4 084[ co ·so 00 TASK4: CALL GETC IMOVE TO NEXT CHARACTER 
i ::>PS 0851 C3 9A 07 Jr.-,p TASK 
i?l'6 
1 ?P7 I SEARCH ROLT.1.NES 
1 ?1'8 0854 CD 11 02 MODIFY: CALL GETLN !READ lINF"NO 
1 ?!19 Oe57 co 9E 01 CALL FINDLN !LOOP IT UP 
, ::><; 0 085A co DC 03 CALL ERROR2 INON·EXIST(NCF" 
1::><;1 0850 CD 64 01 CA1..1.. PRNTLN 
i::>c;2 0860 2A 82 14 UtL~ RU'-R ; SET POINTERS 
1?<;3 0863 23 u.x If 
1?<;4 0864 23 Il';X H 
, ?C:5 OS65 11 86 14 LXl OtLINENO ;COPY SAMF" LINE # 
1:>c;6 0868 lA LLAX L. 
1 :><; 7 0869 77 ML\/ I\( I A 
1 ::ic; a 086A 13 11\).. 0 
1'.:)C:9 0868 23 I I\ l\ H 
1'I('0 086C lA LLAA 0 
1 'l!'l 0860 77 MC..V M•A 
1 '11'2 086( 23 Ill.X H 
111"3 086F 22 6D 14 Sf-tLu l\XIN ;FOR INPUT 
1'11'4 0872 CD 36 04. SCONT: CALL xI33 ;READ, NO !'.CHO 
nrs 0875 32 BE 14 STA LIST3+1 1SAVE SFl\RCH CHAR 
1'11'6 0878 3E 01 M\l l I\. 1 
1 'IC7 087A 32 77 14 STA. ornGsw ;NQ BREAK~ 
nee 0870 CD ao 00 SCHAR: CALL GETC ;TYPE + Tf"ST -F.F. 
nr9 0880 97 Sl.JB A 
1'; 1 0 0881 co 1B 01 CAL.L PRNTC I TYPE 
nu 0884 97 Sl.JB A 
n12 0885 01 80 14 LXl 81LIST3 
1113 0888 21 16 15 LXl HtlISTGO 
1'H4 0888 co t3 00 CALL SORTJ !LOOK !="OR MATCH 
1"i 1 5 088[ CD BO 00 CALL Pl\CKC ; SAVE RFW LtNE 
1116 0891 C3 70 08 JMP SC HAR 
131.7 0894 2A 82 14 SBAR: LhLu BUFR ; RESTART RUFF(R ADDRESS 
1318 0897 23 If\.X H 

©1976 Processor:rechnology·Corporatlon 1,, 9 0898 23 INX It 
11\;:i 0 0899 23 rr.x H PRINTED IN l!.S.A. 



AnPO XASI>' A FOCAL INTrRPRETER FOR THE 8080 Pl\GF" 25 

<;h~JT LOC OBJECT CODE SOURCE STATE.111ENT 

nn 089A 23 II'.~ H 
1'1:::? 0898 22 60 14 Sh'-i.i l\XIN ;SET POINTERS 
1'123 089( co 51 01 SFOUND: CA'-L RE ADC ;READ KF"YROARn 
1'3:>4 08Al 97 SIJ3 fl 
1325 08A2 01 88 14 LXl 8•L!ST6 
, .'1:::6 08A5 21 oc 15 U\l ll•SRNLST 
nn 08A8 co E3 00 CALL SORTJ 
1'128 08AB c.o . RD 00 SGOT: CAL .... Pl\CKC :PACK CHAR 
1'1:::9 08AE C3 9E 08 J,..p SFOUNO P 10RE 
n~o 
1'1~1 :GET A VARIABLE FROM Vl\RIARLE LIST 
13~2 lEXIT- H & L POINT TO VALUE PART Or= VARTARLF" 
13!'3 :PUSHES AXOUT PAST VARNAME 
1'1:'14 0861 co 05 02 GET VAR: CALL SPNOR l IGNORE 81 ANKS 
1'I~5 OP.84 3A 85 14 LLA CHAR :GET FIR5T r.HAR OF NAME 
1'I'I6 0887 47 Mu II n,A ;SAVE 
1'1'.'.'7 0888 C5 Pu5rl n 
13:!8 0889 co 80 00 CALL GETC :GET SCNO CHAR OF NAME 
13:!9 088C Cl 

02 / 
PuP R 

1'14 0 0860 /co F4 CA1.1.. TES TC 
1'1'11 o8cO C3 Ol 08 Jli<.P IJOT A 
1'142 08C3 00 NuP 
B43 08C4 00 NuP 
1'144 08C5 00 NuP 
1'14 5 08C6 00 NuP 
1'146 08C7 00 NuP 
1'147 08C8 00 l'lLP 
, '14 8 08C9 3A 85 14 LlA CHAR 
1 "149 oecc 4F MCJIJ C•A ;ALPHA--SAVE 
p;!'.0 OSCO cs Pu SH 8 
1 "I!: l oecE C3 07 08 JMP GV2 
1'1!:2 0801 OE 40 NOTA: Mv J. c. •@• ISURSTITUF" FOR 2NO CHAR IF ..,ISSING 
1'1!:3 0803 C5 Pli5H 0 
1"1!'.4 0804 C3 DA 08 Jr.i,p GV28 
, ~~ 5 0807 CD 80 00 GV2: CALL GETC 
1"I ~ 6 080A CD F4 02 GV2B: CALI.. TES TC 
Pl!'.7 0800 C3 (9 08 .J,..,p GV2A cT 
1 ~C:8 08(0 C3 07 o·e J,..,? GV2 ;tJ 
n!:9 08E3 C3 07 OB Jr-,p GV2 IF 
1'1F 0 08(6 C3 07 08 Jf.o,p GV2 IV 
Pl F 1 08E9 CD 03 02 GV2A: CA-.L TSTLPR 
ni::2 08EC C3 32 09 uMP rJOSUB· 
ni::3 08EF CD 80 09 CALL (CALL 
1 "!F4 08F2 21 35 00 LU HtACCE+SCkB 
1"1F5 08F5 to 71 00 CALL pUSHF 
1"1F6 08F8 2A 78 14 U1Li:> PTl 
PlF7 08FO to EG OF CALL '- 0 0 
1'1F 8 08FE 1[ 20 Mii l [o32 
1"1F9 0'300 CD 8E 12 CALL FIX !CONVERT TO FIXED 
, "170 0903 5A ML\/ E'•D ISAV SURSr.RTPT 
1 "171 0904 51 Mt II [l, c lLEl\ST ~Ir.~TFICANT PORTION 
1'172 0905 [8 Xt Hr-. 
1'173 0906 22 7A 15 ShL.i TEMP 
n74 0909 21 35 00 LXl HtACCE+SCKB © 1976 Processor:rechnology·CorporaUon 
'1"175 090C co 7F 00 CALL POPF PRINTED IN U.S.A. 



Pnt'O XASM A roCAL INTERPRETER FOR THE 8080 PAGE 2(11 

<:T"1 NT LOC OBJECT CODE SOURCE STATEMENT 

n76 090F 2A 7A 15 LHL..CI TEMP 
n11 0912 ES PL::.H H 
1 '78 0913 2A 6F 14 LllLD AX OUT ;POINT rntNTER PAST VARNAME 
1"79 0916 28 ocx II 
Pl.CO 0917 7E GVS: MCJ II AtM 
1 :1jl' l 0918 FE 29 Cf-'l ' ) t 
1 ~P2 091A C4 DC 03 Ci'Jl ERROR4. 
, '\I' 3 0910 CD 80 00 CALL GETC 
Bl'4 0920 CD F4 02 GV6A: CA'-L TES TC 
13·e5 0923 C3 36 09 J,.1P PJOVR .. 2 
Bl'6 0926 C3 2C 09 J,_.P GV6 tN nn 0929 C3 2C 09 J",p GV6 ;F 
Bes 092C co 80 00 GV6: CA .. L GETC ;V 
ne9 092F C3 20 09 J,_1P GV6A 
nc;O 0932 11 00 00 NOSUB: L>'-1 o.o HJO SURSCRIPT MEANS MAKE IT ZERO 
1'5'Sl 0935 05 PL::.H D 
1 '\C2 0936 [il PC..P D 
B«.:3 0937 Cl pc,p B 
13c:4 0938 2A 82 14 FNDVR: LHi..iJ STRTV ;OCHECK VARIARLE LIST 
nc;s 093B 3·A 7A 14 GV3: LLA LAS TV !FIRST HALF OF 
1'.!% 093E BO ClllP l ;END OF VARS CHECK 
13'S7 093F CA 65 09 JZ HC 
13'S8 094.2 7E GV4: Mu\/ A' jll: 
1 '\ S.9 0943 El8 cr-.p B lCHECK VARNAMF: 
14rO 0944 23 Il\X H 
1 41"1 0945 C2 5B 09 JI\{. NOPEl 
141'2 0948 7E Mu II A•M 
t4r3 0949 89 C1'.P c ;CHECK VARNAM( 2ND CHAR 
141'4 094A 23 INX H 
141'5 0948 C2 5C 09 JNl NOPE2 
14C6 094E 7E Mu\/ A' Jll, 
14C7 094F BA O,P D ;CHECK SURSCRIPT 
141'8 0950 23 Ir'JlC. H 
141'19 0951 C2 50 09 JNl NOPE3 
1410 0954 7E MO\/ AtM 
1411 0955 BB C1'1P E ;CHECK :>Nn HALF OF SUBSCRIPT 
1412 0956 23 INX H 
1413 0957 ca RZ ;RETURN IF F"OUND 
1414 0958 C3 SE 09 J~.p NOPE 
1415 0958 23 NOPEl: u.x H 
1416 095.C 23 · NOPE2: It. x II 
1417 0950 23 NOPE.3: INX H 
itq8 095;E 23 NOPE: INX H 
1419 095F 23 IN>- H 
11t20 0960 23 11\X H 
1421 0961 23 INX H 
14;i2 0962 C3 38 09 JMP GV3 ITRY NEXT VARIAALE 
14;;:3 0965 3A 7B 14 HC: L(;A LASTV+1 ;CHECK 2Nn HALF END OF VARS 
14;;:4 0968 BC C1'1P H 
14;l5 0%9 C2 42 09 Jt-il (. !4 !NOT ENn OF VARS 
, 4;::6 0%C 70 M(JV MtB :NOT CRFATEn YET 
1427 096.D 23 It.X H 
1428 096( 71 MvV M1C 
14::9 096F 23 It. X H ©1976 Processor:rechnology·Corporatlon 
14'20 0970 .72 Mu\/ 1\11' [) PRINTED IN U.S.A. 



MPO XASM A FOCAL INTERPRETER FOR THr 8080 PllGr n 
o;T11MT LOC OBJECT CODE SOURCE STl\Tl~1ENT 

H~1 0971 23 INX II 
l4 22 0972 73 Mvv ~ ,[ . 
14?3 0973 23 xr~x H &NOW CRF"ATEn 
14:'4 09714 [5 Pu SH II !SAVE POINTF"R TO VALUE 
1425 0975 97 Sl>3 . /I 
14!6 0976 77 Mtv M •I\ 
11.127 0977 23 Ii.x H 
1428 0978 23 lt-.X H 
1429 0979 23 n.x H 
1440 097A 23 It-.X H 
1441 0978 22 7A 14 Sh1..iJ LAS TV 1..-11or VARJllRLF"-SAVF" NEW ENO OF LIST 
1442 097[ El PvP H 
1443 097F C9 Hll &RETURN POINTF"R TO VALUE 
14114 
1445 0980 21 35 00 ECALL: LU H d\CCE:+SCkB 
1446 0983 co 71 00 CAI.I.. PUSllF" 
141.17 0986 ~A 70 14 LC:.A LAST OP 
14118 0989 rs Pl>SH pSw 
141!9 098A 3A 81 14 LLA sn: 
14~0 0980 FS PvSH PSw 
14!: 1 098E: 21 AF 09 LXl HttVAL-3 
,ll!2 0991 co f,6 00 ClrLL pUSllJ 
1ll!:3 . 0994 Fl PCJP PSW 
14!:4 0995 32 81 14 STA sn: 
14!:5 0998 Fl PCJP PSW 
, ,, !:6 0999 32 70 14 ST A LAST(lp 
14!:7 099C tD 01 OF CALL TST 
1U!:8 099F 21 6C 15 LXl HtFLAC 
14e9 09112 22 78 14 Sii 1.. CJ PTl 
1tiE0 09115 co 136 OF CALL STH 
14E1 09A8 21 35 00 LXl lf,flCCt+SCHB 
14E2 09AB co 7F oo· CALL POPF 
14E3 09AE C9 Rll 
14E4 09AF CD 80 00 CALL GETC 
1465 0982 97 E:VAL: Sl.16 A 
14E6 0983 32 81 14 STA STC 
140 0986 3A es 14 LLA CH.~R 
14E8 0989 FE 28 CF· 1 •+• &TEST F'OR UNARY + 
14E9 0986 CA 04 OA Jt. ENUM 
1470 098[ FE . 2D Cf-1 ' .. ' &TEST F'OR UNARY ----11471 09CO CA 04 OA Jt. fNUM 
\47? 09C3 CD F4 02 EVALC: CALI.. TES TC 
1473 09C6 C3 ED 09 J"P ETRMl' IT 
1474 09C9 C3 04 OA J"P ENU~ ;tJ 
1475 09CC C3 53 OA J,.,,p EFl.iN 1F 
14H 09CF CD Bl 08 VAR GET: CAl..L GE'TVl\R :VAR 
1477 0902 22 78 14 SllL.G rT1 
1478 0905 C3 98 OA .JfJ,p l DO 
1479 0908 3A 7C 14 OPNEXT: LLA SRTCN 
14('0 0908 32 70 14 STA LAST OP 
14P1 090( co F4 02 CAl..L TE.STC 
1 l.IP2 09[1 C3 rs 09 J".P rnm~i H 
14P3 09[4 ·co DC 03 CAi..l.. ERROR If. ;N 
14F4 09[7 CD oc 03 CAl..L f PROR4 :F ©1976 Proce11or:rechnology·Corporatlon 
14!1'5 09EA co DC 03 CAL.L ERROR4 :VAR PRINTED IN U.S.A. 



PllPO XASM A roCAL INTERPRETER FOR THE 8080 PAGE 2111 

<.:Tv NT LOC OBJECT CODE SOURCE STAH.!.\ENT 

14P6 09ED 3A 7C 14 ETRMl: LLA SRTCM 
14e7 09FO fE 06 CF l f:, nJULL PARrNS 
14P8 09F"2 CA 09 OA JZ ELf'Afl 
l4P9 09F5 CD 03 02 ETRMN: CAl.L TS Tl, PR 
14<;0 09F"8 C3 FE 09 Jl'·P ETH2 
14<;1 09FB CD oc 03 CALL ERHOR4 IOP MI<>SING 
14<;2 09FE CD 80 00 ETR2: CtiLL GETC 
14'0 3 OAOl C3 C3 09 J~1P · EVl\LC. 
i4c4 OA04 21 82 15 ENUM! LX.l HoOATBUF 
14<;5 OA07 £5 PliSH H 
14<;6 OA08 01 3D 15 ENLP: LXl Go"!'ERMS 
14<; 7 OAOB CD F"E 00 CALL SOHTC 
14C:8 OAOE C3 2F CA Jl\l1P rJUMD 
14<;9 OAll E.1 ENL3: f'(, p H 
1<\I'0 0A12 3A 85 14 Lu A CH.~R 

1"c1 OA15 06 30 SLi l 600 
1"\1"2 0A17 77 ML II Mt A 
1"\C3 0Al8 23 I l\X. H 
1 "iC4 OA19 FE 15 cf- J. •[' .. 600 
1"il'5 OAlB (; 2 28 OA J(l,L. ENL2 
1S::l'6· OAlE ES Pl.JSH H 
1 s::r7 OAlF CD 8D 00 CALL GETC 
p;(' B OA22 CD 05 02 CAL.L SPNOR 
1 s::c9 OA25 C3 11 OA Jf.,p FNL3 
ic;10. 0A28 [5 ENL2! Pl; SH H 
, c; 11 Or.29 CD BD 00 CALL GETC 
! .,, 2 OA2C C3 08 OA JIV1P ENLP 
l s::1 3 0112F El NUMD: PC.P H 
1514 0A30 36 FF iv,\/ 1 v,,OFFH 
l '51 5 0A32 CD 01 OF CALL TST 
, c: 1 6 OA35 21 4E 15 Dl HoFLARG 
1 C\17 0A38 CD 86 OF CALL STH 
] '518 0A3B 21 82 15 Ll\ l H•OATBUF 
, 51 '3 OA3E CD C2 12 CALL 1rJP 
1a;;;0 OA41 21 6C 15 LXl H,FLAC 
p;;;1 0A44 22 78 14 SltLO pT1 
, r:,;;2 0A47 to 86 OF CALL STR 
, "\;; 3 OA4A 21 4E 15 LX l HoFLARG 
1 "\;;4 01140 CD E6 OF CAl.L LOO 
, '5;; 5 CASO C3 98 OA Jrt,P EDO 
1 "\;;6 0A53 21 35 0-0 E·FUN: L>-1 HtllCCE+SCkB 
15;;7 OA56 CD 71 00 CALL PUS HF ISAVE ACCIJN! 
1"i;;8 QA59 CD 80 00 CAl.L. GETC ; GET FUNCTION CODE 
1 '5;;9 0A5C CD BD 00 CA1,.1.. GETC 
, "\'I 0 OA5F 3A 85 14 LC A CH.<\R 
1"\:Zl OA62 F5 PliSH PS'N !SAVE l='llNc:TioN coDr 
1""2 0A63 CD 80 00 FUN3: CAL.1.. GETC ; IV'OVE TO EXPRfSSIOM 
l c; .. 3 OA66 CD F4 02 CALL TESTC 
1 ")'Z4 OA69 (3 75 OA Jf>.,p FUN2 IT 
1"'i"5 OA6C (.3 63 OA v"'IP ;· L1N3 ;tJ 
1 ")~6 OA6F C3 63 OA .;MP FUN3 IF 
1"i"7 0A72 C3 63 OA ..i';\P FUN3 ;VAR 
15:r8 OA75 CD 03 02 FUN2: CALL TSTLPR IMUST 8[ A ( 

1.")2 9 0A78 c.o DC 03 (1'L.I.. [RROR6 ;NO PARfN © 1976 Processor:rechnology-Corporet Ion 
151; 0 01\78 CD 80 09 FUN4: CA1.1.. EC ALL !EVALUATE FUNCTION INPUT PRINTED IN U.S.A. 



80P0 XASM A FOCAL INTERPRETER FOR THE 8080 Pl\GF" 29 

~TMNT LOC OBJECT CODE: SOURCE STATE.llJENT 

1541 OA7E Fl pc,p PSw IRESTORf FUNCTION CODE 
, 5112 OA7F 21 8F OA LXl H1EFUN3 IGET RETURN.AOORESS 
1543 OA82 ES PvSH H !SAVE ON STACK 
15114 01183 01 67 1 If LU o,FNTRb. IGET FUNCTION CODES 
1 S45 OA86 21 9F 14 Llll H•FNTBF ;ADDRESS OF FUNCTIONS 
15116 0A89 CD E3 00 CALL SORTJ ;GOTO FUNCTION 
1547 OA8C co oc 03 CALL ERROR6 IBAD FUNCTION CODE 
1548 OA8F 21 35 00 EFUN3: U. l 11,ACCE+SCRB 
1549 OA92 CD 7F 00 CALL POPF IKETURN FROM FUNCTIONS, RESTORE ACCU14 
15!'0 OA95 C3 EC OA JfllP ELPR2 
'5!"1 ETERM: 
15': 2 0A98 3A 81 n EOo: LlA STE 
1 "i"3 0A9B A7 Al'<A A 
15~4 OA9C 3E: 01 MV 1 Atl 
15~5 0A9E 32 81 14 STA STE 
15"6 OAAl C2 AD QA Jt~' Er ST 
15!7 OAA4 2i E6 OF LXl H1LOO 
15!'8 OAr.7 22 C7 OA SHLIJ FLOP+1 
1"i!"9 OAAA C:3 C3 OA Jf4,p FLQP .. 3 
l "iEO OAAD 3A 70 14 EFST: LLA LAS TOP 
1 C::El OABO 21 c;io 14 U.l HtOPTBL 
15E2 OAB3 30 ELP: OC.R A 
1"ie3 OAB4 23 Il'llll. H 
1 "iE4 0AB5 23 Il'<ll. H 
1'5E5 OA86 CA BC OA Jl EF"ND 
1'iE6 OAB9 C3 63 OA Ji1<1P ELP 
PiE7 OABC SE EFNO: MCJ\/ EeM 
p;ES OABD 23 Il'llll. H 
l5E9 OABE 56 MC:.\/ Q,M 
1'i10 OARF [8 XC.H~-
15'71 0AC0 22 c7 OA · ShLiJ FLOP+l 
1"\72 OAC3 2A 78 14 LHL" PTl 
1573 OAC6 CD E6 OF FLOP: CALL LOO 
t'i74 0AC9 3A 33 00 LLA oVER+SCRB 
t 'i'7 5 OACC A7 ANA A 
1~76 OACO Ci+ oc 03 C~.t. fRROR6 IOVERFLOw 
l"i77 OADO 3A 7C 1~ LLA SRTCN 
1 "i78 0AD3 06 09 Sl.Jl 9 
P\79 0AD5 fA os 09 JI\'; OP NEXT 
1 "iPO OAD8 C9 Rll 
1"iF 1 OAD9 3A 70 14 ELPAR: U .. A LAS TOP 
l '5!12 OADC F5 Pt.!>H pSw 
1 "i113 OADO 3A 81 11f LLA STE 
1";11 '+ OAEO F5 PliSH PSw 
1 "iP5 OAEl co 80 09 CAL&.. ECALL 
p:;p6 OAElf n pc,p p<;W 
1c;p7 OAES 32 81 14 STA sf[ 
1 "iF8 0At8 F1 PCiP pSW 
1 "iF9 0AE9 32 70 14 SU LASTOP 
l"ic; 0 OAEC co 80 00 ELPR2: CALL GETC 
l'i<:l OAEF co F'+ 02 CALL TES TC ;SET SRTCN 
1'i"l2 0AF2 ·c3 98 OA JP.1? f.TERM 
1"iC::3 OAFS C3 98 OA Jl\l,P FTERM © 1976 Processor:rechnology·Corporatlon 11\C: 4 OAFS C3 98 OA Jf4,p ETERM 
1'i"l5 OAFB C3 98 OA J,..-,p ETE.RM PRINTED IN U.S.A. 



Pnt•O XASM A roCAL INTERPRETER FOR THE 8080 P Al.t 30 

<:;Tt.rNT LOC OBJECT CODE SOURCE STATE"1ENT 

ic;<; 6 
l"i';7 I ERASE SINGl.:l LINES• GROUPS, OR VARIRLES 
1c;c;8 OAFE 3E 01 ERASE: M\IJ. A•l !TURN OFF TRACE 
'l'i<;9 0800 32 77 14 STA DEBGSW 
H.C 0 0803 CD F4 02 CALL TESTc: ;TEST 3FCONO WORD IF ANY 
1601 0806 C3 60 OB J"P ERVX FERASE VARIBLES 
H>r.2 0809 C3 2E OB J"P ERL !LINES OR GROUPS 
HC.3 OBOC co DC 03 CALL ERROR3 
, t; C' 4 080F 3A 85 14 LU A CHAR I ALL n::xT 
H,!;5 0812 FE .1+1 Cf- l 'A• 
1. t:.C 6 0814+ C4 oc 03 C!l.l ERROR3 !BAD ARr. TN ERASE 
HC7 0817 21 2A 16 ERT: LXl HtBUFBEG !ERASE ALL TEXT 
HC8 OBlA 22 82 14 SHLO 8UFR 
16C9 OBlD 21 25 16 LXl HtCFRS 
11!. l 0 0820 36 00 MVl NI, 0 
H.11 0822 23 H1X II 
1612 OB23 36 00 Mii l M•O 
1"13 OB25 2A 82 14 ERV: Lf1Lu STRTV !ERASE VARIRLrS 
1614 0828 22 iA 14 SI I Lu LllSTV 
1t;15 0B2B C3 64 04 Jl'P START ;FIX POINTERS 
1616 082E CD 11 02 ERL: CALL GETLN 1ERASE l INES 
1617 0831 2A 82 14 LHL:l AUFR ;PROTECT REST OF lINf 
1618 0834 22 60 14 SltLD AXIN 
1619 0837 CD 29 03 ERG: CALL ·DELETE ;EXTRACT A LINE 
16;:0 0S3A 2A 73 14 Ll1Lu THISLN 
16;::1 0830 23 I!l.X H 
16::2 0S3E 23 lf>JX ll 
'623 0B3F 22 73 14 Sh Lu THISLN 
H;;:4 08'!2 3A 84 14 LCA NAGSW 
t6::i5 0845 A7 All.A r 
1 i;::6 0846 FA 48 OB J1'1 ERl. 
16~7 0849 23 . 11,x H 
16;:8 0B4A 7( MOv A•M 
16?9 OB4B CD E7 02 ERl: CALL TSTGRP lSKIP 
16~0 084( C3 25 06 JMP ERV 
16~ 1 0851 2A 73 14 Llt1..CJ THISLN 
lf.?2 0854 11 86 14 LXl O•lINENO 
16? 3 0857 7E Muv A• ~I 
16'.'4 OR58 12 STAX 0 
1.6"5 0859 23 rr~x H 
15:'6 0B5A 13 I!l.X D 
H;-.7 OBSB 7E MC..v AtM 
16?8 OB5C 12 SlAX D 
H>•9 0850 C3 37 08 JP.IP ERG 
1640 0860 2A 82 14 ERVX: LHLu STRTV 1INIT VARIBLES BY 
1641 0863 22 7A 14 SH Lu LAS TV !INDIRECT COMNIAND 
1642 0866 C9 RU 
1643 
1644 l SYMBOL TAllLE. TYPEOUT ROUTINE 
1645 OB67 3E 4E TDUMP: MVl A•' N' 
164 6. 0869 CD 18 01 CA1..L PHNTC 
1647 086C 3E 49 Mvl A•'l' 
H,48 OB6E CD 18 01 CALL PRNTC © 1976 Processor:rechnology·CorporaUon 
1649 0871 C9 RlT PRINTED IN U.S.A. 
16"0 



1 f, "1 
1f,c:2 
Hi! 3 
1f',C:4 
1(,C: 5 
1i:,c:6 
H,0:7 

1(,c:8 
, ic;c:9 

, hf 0 
, {,fl 

Hf2 
HI" 3 
lf,/'.4 

161"5 
11;€ 6 
HO 
1 ,;~ B 
16€9 
H.70 
H71 
1,; 12 
1,; 7 3 
H,74 
, ,;.7 5 
H,76 
H77 
H, 78 
1!;79 
lt;? Q 

He 1 
Hf'2 
HP3 
1f:.F4 
i ,;!''5 
HP6 
107 
Hf' 8 
H,e9 
H,t;O 
!F,cl 
u;e 2 
!f,c3 
H,c4 
v;cs 
H,t;6 
1i:.c7 
Hr;8 
1 i:.e9 

i7rO 
i7rl 
17r2 
17r3 
17r4 
ti'r5 

A roC/\L INTrRPRETER TOR THE 8080 PAGF 31 

LOC 

0872 

0873 
0874 
0877 
0879 
087C 
0870 
0880 
0882 

OB85 
0886 
0859 
OB8A 
0880 
0890 
0893 
0896 
0899 
0B9C 
0B9F 
08A2 
OBA4 
OBr.5 
OR/16 
OBA7 
08!18 
OBA9 
OBAC 
0 t:J.~ E 
orrn1 
osr,3 
0886 
OBB8 

OOJECT CODE 

C9 

(5 

CO 01 OF 
2[ 45 
CD [!6 OF 
El 
CO E6 OF 
2( 45 
C3 2C 10 

AF 
21 49 00 
77 
21 en oB 
C3 9F" OB 
2A F3 OB 
22 49 00 
2A rs OB 
22 48 00 
21 8F OB 
22 51 00 
lE 20 
cs 
05 
AF 
47 
4f 
co 77 12 
2E 40 
CD fl6 OF' 
2( 45 
co E6 or 
2E 49 
co 04 10 

SOURCE STAllMENT· 

:FLCATING Pvlt\IT Fll~JCTIONS 
I I~PUT TO fL~ATING POINT FUNCTIONS I~ POINTro TO BY PTl (LHLO PTll 
; IrJPUT IS 4 BYTE~ LONG. IT USUALLY rOMES FROM THE' ARGUMENT TO rnr l"U~JCT!ON. 
I OUTPUT FRLM FLOATING POINT FUNCTION~ ~HOULD RE THE FOUR BYTES POINTEO 
; TO BY PTl, 
XUSR: Rl l 

IDV: 

I 
FMACL 

FMACE: 

FMACC: 

FMACD: 

I~VERSE DIVIDE ROUTINF 
Pl!~H 
CA~1.. 

M\i l 
CALL 
PvP 
CALL 
MVI 
JMP 

H 
TST 
L•>IOVT 
sTR 
H 
l 00 
L • >InVT 
nIV 

!FLOATING POINT ACCUMULATOR TO REGISTERS 

!DIVISOR TO STOREAGE 

1DIVIDENE TO FLAOTING POINT ACCUMULATOR 
!ADDRESS nIVISOR 
!RETURN THROUGH DIV ROUTINE 

Sl!dROUT!~[ FOR FVALUATION OF ELEMENTARY 
FLNlTION MACLAURIN SERIES 

E~TkY F'MACE FOR EXPCNENTIAL TYPf SERIESoE.G. 
[~TRY FMACL FOR LOGARITHll!IC TYPE SfRIESt E.G. 

ARtTAN(Zl:Z/1-Z••3/3+Z••5/5• ••• 
Sll-ll=fl,/AII) + X•Sllllt ~INl=O. 

Iri BOTH SERIES DELn21AIIll llllJST BE CONSTANT 
ENTER WITH X IN FMACX, AINI 11\J o, O(AIN•lll I"J C:e 
D••~ll\(ll' lN Bo 
RESli1..TS TN FMACS, wHEN AIIl < o. 

2 L~VELS OF STACK USED BEYOND FLOATING POI~T PACKAGE 

XkA 
U.l 
Mvll 

LXl 
.;!'J,P 
U11..u 
ShL" 
LhLCi 
Sh Lu 
LXl 
Sl1Lu 
M\i l 
Pl-SH 
PUS rl 
XkA 
ML\i 
ll'Cll 
CALI.. 
Mid 
C/ILL 
Mii l 
CAL1. 
M\d 
Ct.L1.. 

A 
HtFMACS 
1-•h A 

HoFMACB 
FMl\CC 
F'ONE 
FMACS 
FONE+2 
FMACS+2 
HtFMACA 
FMt,CG 
[ '~~2 
B 
(] 

A 

ct 11 

;CLEAR A-REGISTER FOR LO~ TYPE SERIE~ 
;POINT TO SIGMA 
I ZERO STOREn 
!PRESET BRANCH R 
lJOINT conE 
;MOVE 1.0 Tn SIGMA FOR EXP TYPE SERirS 

!PRESET BRANCH A 
1STORE PRESFT BRANCH 
!COUNT FOR FLOATING OF Alli 
;CHAIN RUL[ LOOP 
SAVE AIIl. D(AIIlle D••21Allll 
!ZERO THF LFAD POSTTIONS OF l\(Il 

rLT !FLOAT Alli 
l. ,)fl"l\CT ;INTO TrMP 
STR 
L•>FMl\CX ILOl\D THF ARGlfMFNT 
LOD 
L1>FMACS ;SIGMA SO rAR 
r.1u1. 

©1976 Processor:rechnology.Corporatlon 
PRINTED IN U.S.A. 



Pnt'O XASM 

<;T1o1NT 

17r6 
'171'7 
171'8 
11r9 
1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
17;::0 
17;1 
1722 
, 7;::3 
1724 
17;:5 
17'6 
17;::7 
1"'';: 8 
17;:9 
, 7'20 
t 7'.'1 
17'.'2 
17~3 
17"'4 
17"'5 
17:Z6 
17'27 
17:'18 
17~9 
171.10 
171.11 
171.12 
1743 
171.14 
171.15 
17116 
17117 
17118 
17119 
nc:o 
17"1 
17c2 
17c3 
17"4 
11c5 
17C6 
17C:7 
17"8 
, 71:9 
·11~0 

A roCAL INTERPRETER FOR THE 8080 PAGE' 32 

LOC 

OBBB· 
OBBE 
OBBF 
0BC2 
08C5 
OBC8 
OBCB 
OBCE 
0801 

·0804 
08D7 
08D9 
OADC 
OBOE 
0BE1 
OBE3 
08E6 
0BE7 
08(8 
OBE9 
OBEA 
OBEB 
OBEC 
OBED 
0Bf E 
OBEF 
OE3FO 

osr3 
0Br4 
0BF5 
08F6 
0BF7 

·00ra 
0BF9 
OBFA 
OBFB 
OBFC 
0BFD 
OBFE 

OBJECT CODE 

2A 
[9 
21 
CD 
21 
C3 
21 
CD 
21 
CD 
2E 
CD 
2E 
co 
2E 
CD 
Dl 
Cl 
7A 
91 
C.8 
08 
57 
79 
90 
4F 
C3 

51 

4D 
2C 
r3 
OE 
49 
86 
f"3 
[6 
4D 
2c 
49 
4F 
49 
R6 

114 

00 

00 
10 
00 
OB 
00 
OF 
OB 
OF 

10 . 

10 

or 

OB 

61 
00 
00 
00 
81 
49 
OF 
DC 
60 
31 
12 
18 

SOURCE STAT~~ENT 

FMACA: 

FMACB: 

LHL~ 

Pt Hi.. 
LXl 

CALL 
LXl 
JMP 
LXl 
CALL 
L>.l 
Cl11..1.. 

M\/l 
CALL 

MVl 

rMACG 

H,FMACT 
OIV 
Ht FON[ 
FMACF 
HtFMACS 
STR 
H,FONE 
LOLl 
L•>FMACT 
DIV 

;CHOOSE THF" RRANCll 

!POINTS Tn 1.0 
IRE.JOIN cn~MON coor 

I X.SIG114A 
!LOAD 1.0 

11/AII> 
!POINT TO X*SIGMA 

FMACF: CALL 
Lt>FMACS 

110 
L•>FMACS 
STR 

M\/ l 
CAl..L 
Pt:P 
pc,p 
MGv 
Sua 
Rl 
Rt 
Mvv 
Muv 
SlJB 
MC.V 
.JMP 

D 
B 
AtD 
c 

n.A 
11. c 
u· 
C•A 
f"MACO 

;STORE NEXT LINK 

IAII) AND 3' 
1DIA> ANO 0••21A> 

IDONE IF 7ERO 
10R NEGATIVr 
IAII•ll 
:DIAII-1)) 

;DIAII•2)) 
;NEXT ITERATION 

I ?????'?????? 
FONE: Ot 81H 

0 Dt 
Dt 
Dt 

0 
(1 

FPIV2: Dt 81H 
49H· 
OFH 
ODCH 

DC. 
DC. 
Dt ;PI/2 

FLN2: DC AOH 
31H 
72H 
18H 

I. 
I 

DC. 
DC. 
DC. LN 2 

SlN£-C05INE USING ~ACLAURTN Sf"RIES 

ENTRY F~IN FOR SINIX) 
E~lkY FCOS FOR COSIX> 

FNTER WITH X 1N RAnTANS IN Fl OATING POINT ACCU~ULATOR 
<lF ABSIX) > 2••24•PI. ovrRFLOW FLAG Is SET> 

WkllTEN OY o.c. JUELICH• 16~·79~. R6 
Ml~~ILE SYSTEMS ~lVISIONe RnCKWFLL INTERNATID~AL CORP. 
Af'RlL 1975 

E~lRIES TO FlOATING POINT PACKAGE 
© 1976 Proce11or:rechnology·Corporatlon 

3 LE.V[LS or STACK USED BE YONO Fl OATtNG POitJT P/\CKA(;E. PRINTED IN U.S.A. 



~t'!PO XASM A FOCAL INTERPRETER FOR THE 8080 PAGf 33 

<;TvtJT LOC OEJJE.CT CODE SOURCE STAH!liENT 

170 FCOS: 
17F2 OBFF 2A 78 111 UH.CJ PTl 
17f3 0C02 CD E6 OF CAl..L LOO 
1 7 f Ii OC05 co C5 OF FCOSO: CAI.I. CHS ICOMPLEMfNT THE ANGLf 
17€5 0C08 21 F7 OB LXl HoFP!V2 
17€6 OCOB CD 4F 10 CALI. 110 
17E7 OCOE C3 17 oc J"P FSINCI 
1ue FSIN: 
l7E9 OCll 2A 78 111 Lill.CJ PTl 
1770 0Cl4 CD [6 OF CA1.1.. LOO 
1771 0C17 CD Dl OF FSINO: CAl..1.. TST !FETCH ARr.UMENT 
1772 OClA 2E 55 Miil l, >FSINX ; TO SAVE IT 
1773 OClC co 86 OF CALL STR 
, 774 OClF 21 F7 OB LX l HoFPIV2 I REDUCE X TO REVOLUTIONS "' 4 1775 oc22 CD 2C. 10 CAI.I. DIV 
1776 Oc25 1( lA Mii l f. • 26 
1777 0C27 CD 8E 12 CA1..1.. FIX 
1778 0C2A DA 42 10 Jl OVERF I QUIT IF ANGLE TOO LOARGE 
1779 0C20 1E lA M\il Eo26 
1720 0C2F 16 00 M\i l o.o !WIPE OUT FRACTIONAL REVOLUTIONS 
17!l 1 0C31 CD 77 12 CALL FLT :INTEGER PART OF RFVOLUTIO~S 
11e2 0(34 21 F7 08 LXl HoFP!V2 1TO RAnIANS 
17~3 OC37 CD 04 10 CALL .'1.Ul 
171'4 OC3A CD C5 OF CALI. CHS I SUBTRACT INTrGRAL PART 
17!!5 OC3D 2E 55 FSINA: Mii l L • >FSINX I SUM IS REDUCED 
17eG 0C3F. CD 4F 10 CAl..L 1\0 
17!:7 OC42 2E 55 Mvl Lo>FSINX I SAVE IT 
11ea 0C44 CD 136 OF CALL STk 
1729 0C47 co cs OF CAl..1.. ABS !FORCE ANFLF" INTO REnUCEO RANGE 
1 7'; 0 OC4A 21 F7 OB LXl HoFPI\12 
17': 1 0C40 co 4C 10 CALI. SB 
, 7':2 ocso FA 71 oc J"l rs I NB ;IF NEGATJV[ OR ZERO 
17'E3 0C53 CA 71 oc JZ !="SINA CTHEN AN~ E IS REDUCED 
17C.:4 0C56 21 n OB L>-1 HoFP:iV2 :AASIXl-PI 
17C.:5 0(59 co 4C 10 CAI.I. SB 
, 7'S6 OC5C SF • Mu II f•A ISAVE A-RF"GtSTER 
17C.:7 0C50 2[ 56 MVl Lo>FSINx+l 
17'E8 0C5F 7E MCiV A' '1f, 
17C.:9 0(60 [6 80 Af"l 80H cSIGN or x 
1 iico OC62 EE 80 XRl 80H : INVERTro 
1~Cl . OC61i 118 XkA 8 l•SIGNIXl•IABSIXl-PII 
1~C2 0C65 47 MC,v B•A 
1 J:\03 0C66 78 MCJ IJ AtE IRESTORF" A•REr.ISTER 
1AC4 0C67 28 00. H : PO IrJT TO FS rnx 
1 "1C5 0C68 co £36 OF CA1..1.. STR ; REDUCED X 
1 llC6 0C6U CD p,E OF CALI. ZHO ;CLEAR ACCUMULATOR 
1 l"lC7 OC6E C3 30 cc J"P FSINil !REPEAT UNTIL ARS!Xl <= PI/2 
PlC8 I 
1~C9 OC7l 2E 55 FSINB: ~Vl Lo>FSINX 
ll''i 0 0C73 co [6 OF CALL LOO 
, 1:111 OC76 2[ 55 Mii l Lt>FSINX 
, jl 1 2 OC78 co 04 10 Ctd .. L MUL 
1 Ai 3 OC7B co cs OF Cl1LL CHS I •X•>1:2 
1A14 0C7E 2E 45 Mvl L • >Fi~ACX ©1976 Processor·Technology·Corporatlon 
Pl5 ocso co 86 OF C/\1.I.. STR ITC MAC! AllRIN SERIES PRINTED IN U.S.A. 



i;il'lpO XASM A FOCAL INTERPRETER FOR THE 8080 1'AGF: ~34 

~Tt.1NT LOC OBJECT CODE SOURCE STATt:."IENT 

11' 16 0C83 16 48 MVl 0.12 19-.s, 11 TERM DISCAROEQ, 18 RITS l'REC:ISION 
1 P.17 0C85 OE lE M'v l Ce30 ;9•8-7•f. 
iP.18 0C87 06 08 ~" l B•8 1(9•8-7•61•(7•6-5•4) 
1P19 0C89 CD 90 OB CALL FMACf 
1112 0 0C8C 2E 49 M'vl Lo>FMACS ISUM OF SFRIES I X 
Hl21 0C8E CD E6 OF CALL LOO 
i 11;:: 2 OC91 2E 55 MVl L • >FSINX 
lP.23 0C93 CD 04 10 CAL1.. llllUL 
11124 0C96 FE 81 CF-1 81H !SEE IF TAIL NEEDS CLEANING 
1":::5 0C98 DA Al oc J(. FSINC INO, MAr.NTTUDE IS < lo/ 
1P.;::6 0C98 2E 38 MVl LoACC2 
1 P;::7 OC9D AF Xf\A A IZEROS FOR THE TAIL 
11\;:: 8 0C9E 77 MCiV Mo A 
1"l;::9 0C9F 2C Il\.R L 
18!0 OCAO 77 MOV Mo A 
1? :itl OCAl CD 01 OF FSINC: CALL TST IRESTORf FLAGS AND REGISTERS 
ll'l!2 0CA4 2A 78 14 Lit LU PT1 
18!3 0CA7 CD [36 OF CALL STR 
18!4 OCAA C9 Rll 
1P.:!5 ART AN RnuTrnr: USING MACLAURIN SERIES 
1P.:!6 E~TRY FATAN FOR ARCTANIXl, WITH X IN FLOATING ACCUMULATOR 
1R!7 R[5~LT RETURNED IN FLOATING ACCUMULATOR 
18!8 Wf\l lTlN BY O.c. JUELICH 
111!9 
11\1.j 0 FOUR LEVELS OF STACK USED RrYOND FLO~TINF POI~T PACK:AGE: 
1 f.141 ARTN: 
1P42 OCAB 2A 78 14 LHLO PTl 
1tl43 OCAE CD E6 O.F CALL LOO 
1 R4 It OCBl CD 01 oF FATAN: C.ALL TST IGET F. P. ACC. INTO REGISTERS 
1 f.145 0CB4. C8 RZ 
11\46 ocss FE 81 Cl-'l 8lf-l 1TEST EC:XPONENT 
11147 OCB7 DA ED oc JC. FAlNl !RETURN TO CALLER FROM FATl\Jl 
'l.P48 OCBA 21 F3 OB L:Xl HoFOrJE ;1.0 
1tl49 OCBO co 73 OB CALL rov 11.01x 
1 "! !' 0 occo co ED oc CALL FATN1 ;GET ARC:TAN<l/Xl 
1P!'1 OCC3 2E 59 MVl Lt>FllTNU ISIGN!Tl•IPI/2-ABSITll 
11\!'2 occs CD 86 OF CALL STR 
U!!;3 0CC8 21 F7 OB LXl HtFPIV2 IPI/2 
11\!'lt OCCB CD E6 OF CALL LOO 
1A!'5 OCCE 5F • M(;li Et A !SAVE A-RrGISTER 
18!'6 OCCF 2E 5A Mii 1 Lt>FATNU+l 
11\C: 7 OCDl 7E Muv AtM ITO A-RFGISTER 
1tl!'8 0CD2 E6 80 Al\ I 80H 
11\"'9 OCD4 BO ORA 8 ; ATTACH To PI/2 
HIEO . 0CD5 47 MuV B•A 
l~El 0C06 78 1-1(; v ·A,E ;RESTORF A-REGISTER 
1AE2 OCD7 2E 55 M\I 1 Lo:>FATNT !SAVE SIGNITl•PI/2 
i PE 3 OC09 CD (l6 OF CALL STR 
18E4 ococ 2E 55 MVl L•>FATNT 
18E5 OCDE CD E6 OF CALL LOO 
1RE6 OCEl 2E 59 MVl L•>FATNU l•SIGN (Tl•IPI/2-AASITll 
rnn 0CE3 CD 4C 10 CAL1.. SB t=SIGN<Tl•ARSITl=T 
1 11 E8 0CE6 2A 78 14 lhLiJ PT1 ©1976 Processor:rechnology·Corporatlon HlE9 0CE9 CD 86 OF CA1..L STR 
1A70 OCEC C9 RU PRINTED IN U .. S.A. 



"nPO XASM 

11'171 
1 A'12 
1 A'13 
1874 
1875 
1876 
1A77 
1 '178 
1879 
18!!0 
'l'IP1 
1ae2 
iAP3 
1 F!P4 
, 81'5 
1A1'6 
18127 
1Ae8 
1AF9 
1R'E0 
1Ac:i1 
1 Ac;_, 
lJ:!'E3 
, Cl c; 4 

'! A'E 5 
1A% 
lAC.:7 
1 A58 
tA'E9 
1qCO 
1'101 
'1'102 
MC3 
'qC4 
1'1C5 
lC1C6 
1"107 
1'108 
, q09 
1ei10 
1 ei11 
M12 
11!J13 
1 q14 
1'115 
1'116 
1C!17 
1Cl18 
ll!Jl9 
l q;:O 
, q;: 1 
iq;:2 
1 q;:3 
, q;:4 

1 q;:5 

A FOCAL INTERPRETER FOR THE 8080 PAGF" 

LCC OBJECT CODE SOURCE STATl~ENT 

ocrn 
OCEF 
0CF2 
OCF4 
0CF7 
OCFA 
OCFD 
0000 
0003 
0006 
0008 
0008 
0000 
0010 
0012 
0013 
0016 
0018 
0018 
001E 
0020 
0023 
0025 
0027 
0029 
002C 
002E 
0031 
0033 
0036 
0037 
003A 
0030 
003E 

0D3F 
0042 
0045 
0048 
004A 
0040 
004F 
0051 
0053 
0056 

2E 55 
CO 86 OF 
2E 55 
co 04 10 
21 r3 OB 
CD 4F 10 
CO 9E OE 
21 F3 OB 
CO 4F 10 
2E 5S 
CO 73 OB 
2E 55 
CO 86 OF 
2E 59 
3C 
CD 86. OF 
2E 5S 
co 04 10 
CO CS OF 
2E 45 
CO 86 OF 
16 OB 
OE 02 
06 00 
co 8S 08 
2E 49 
CO E6 OF 
2E· S9 
co 04 10 
ES 
i::.A 78 14 
CD 86 OF 
El 
C9 

2A 78 14 
CD E6 OF 
CO 01 OF 
2E 55 
to P6 OF 
2E 53 
36 oo 
06 80 
FA 63 OD 
n: as 

' f"ATNl: 

I 
FHYS: 

FSINH: 

E'vAL..UATr ARCTAN O·F ARGUEMNTS ~ 1. 
M'vl L•>FATNT !POINT TO TFMP 
CAl.L.. STR 
MVl Lo>FATNT 
CAL..1. MUL 
LXl HtFO~JE 
CALI.. AD 
CALL. FSQRT 
LX l H, FOtJE 
CA..:1.. AD 
M'vl Lt>FllTNT 
CAL..L.. IDV 
Miil L•>FATNT 
CALI.. STR 
M'vl L•>FATNU 
If'<R A 
CA1..L. STR 
MVl Lo>FATNT 
CA1..L. IVUL 
CAi..1... CHS 
MVl ·L•>FMACX 
CALL.. STR 
MV l 0t11 
M'vl C•2 
Miil RoO 
CAL.I.. rMACL 

I TANI TIU? 

llo0•SQRTITANITl••2+1.0I 
:TANITI 
I TAN IT n I 

ITERM 1~ nISCARnEo. 16 AITS PRECI~IO~ IN RANFE 
1111-91 
I 111 .. 91-19•71 

M'vl L•>FMACS llT/21/TANIT/21 
CAL..L.. LOO 
MVl L•>FATNU 1•!2•TANIT/211 
CA1..1.. MUL 
Pl..511 H 
LhL..u PTl 
CA1...1.. STR 
PC..P H 
RU 
EXPuNENTIAL AND HYBPERBOLIC SIN ROUTINr 
USl~G MACLAURIN SERIES FOR SINH 
Ef';lRY FrxP FOR EXPIXI 
[f';l~Y FSINH FOR F~INHIXI 

ENTER WITH X IN FIOATING POINT ACCUMULATOR 
RETURNS WlTH FUNCTin~ IN FOOATTNG POI~T ACCUMULATOR 
IF FUNCTIU~ EXCEEns 2••127. OVERFLOW FLAG IS SET 

W~llTEN RY O.c. JUELICH 
5 l.EVEU; OF STACK USED BEYONn FLOATt~1G POINT PACKAGE 

LHLLl 
CAL..L. 
CAi..1.. 
M\il 
CALL 
MVl 
~JV l 
St..l 
J~. 

Cl l 

PTl 
LOO 
TST 
L•>FSNHX 
STR 
L•>FSNHO 
~.o 
80H 
FSNHA 
8 

!FETCH FLOATING POINT ACCUMULATOR 
;SAVE ARGllMf"NT 

IAOORESS nouALING COUNTER 

:REMOVE OFFSET FROM A 
IDOUBLTNG COUNT ANO X ARl O,Ke 
lfLIMlNATE OVfRSIZr ODUNBLI~G 

© 1976 Processor:rechnology·Corporat Ion 
PRINTED IN U.S.A. 



Pnt•O XASM A roCAL INTERPRETER FOR THE 8080 PAGf 36 

<;T.,,, NT LOC OBJECT CODE SOURCE STAlE.MENT 

M26 0058 F2 42 10 JP OVE."F :RETURN THROUGH OVFRFLOW ROUTINE 
1q;:7 0058 77 MC,,v M•A :SAVE THE DOUBLING ARGUMENTS 
1928 005C 2( 55 MVl L•>FSNHX !BRING ARGUMENT INTP RANGE 
1()29 005E 36 80 Mli l ~.80H 

19"0 0060 CD E6 OF CALL LOO !PUT X INTO FLOATING ACCU~ULATOR 
1()1!1 0063 2E 55 FSNHA: MVl L•>FSNHX 
19!2 0065 co 04 10 CAi..i.. MIJL ll<•U2 
19!3 0068 2E 45 MVl L•>FMACX 
1n4 006A co B6 OF CALL STR 
19!5 0060 16 2A M\/l Ot42 17•6. 9 TFRM DISCARDED, 18 BITS PRECISION 
19:36 006F OE 16 MVl Ce22 17*6 .. 5•4 
191!7 0071 06 08 MVl p 8 1(7*6•5•4)P(5•4•3•2> 
1()!8 0073 CD 90 OB UILL FM ACE 
1()!9 0076 2E 49 M\11 "L • )FMACS 
1 '14 () 0078 CD (6 OF CALL LOO 

. , '341 007B 2[ 55 MVl L•>FSNHX 
1942 0070 CD 04 10 CAL1.. MUL 
1"H43 0080 -·· 2E 55 Mii l L•>FSNHX 1SINH(X> 
1944 0082 CD 86 OF CALL STR 
1'345 0085 2E 55 M\i l L•>FSNHX ISINH(Xl••2 
1 qq6 0087 co 04 10 CALL MUL 
ll!l47 OOBA 21 F3 OB LXl HtFONE 1+1.0 
, 9t<8 0080 CD 4F 10 CALL AD 
1CJ(!9 0090 CD 9E OE CALL FSG:!RT ICOSH(Xl FOR DOUBLING AND F"OR EXP(X.., 
lqcQ 0093 2E 45 MVl L•>FMACX ITEMP 
19': l 0095 CD 86 OF CALL STR , q:: 2 0098 2E 53 FSNHB: MVl L•>FSNHD IADDRESS DOUBLING COUNT 
19!3 009A 35 OC.R M ITALLY AT LOOP TOP 
19~4 0098 FA C9 OD JM FSNHC: !DONE WHt.N NEGATIVr 
1CJ~5 0D9E 2E r+ 5 MVl L•>FMACX ICOSH(X/2) 
1CJ~6 OOAO CD E6 OF CALL LOO 
1Cl"7 OOA3 2E 55 M\i l L•>FSNHX ISINH(X/2l 
1"1"8 OOA5 CD 04 10 CALL MUL 
19~9 OOA8 3C INR A ;2.•SINHIX/~l•CQSHIX/2l 
t9E0 OOA9 2E 55 MV l L•>FSNHX· ISINHIX> 
P3El OOA8 CD 86 OF CALL STH 
l9E2 ODAE 2E 45 Mii l L•>FMACX gCOSH(X/2) 
lCJE3 ODBO CD E6 OF CALL LOO 
l9E4 0083 2E 45 MV l L,)FMACX 
19(;5 0085 co 0 r+ 10 CALL MUL 
19E6 OD88 2E 35 MVl L .. ~CCE 12.•COSHIX/21••2 
1C!E7 OD.BA 34 INR M 
t cii:e OOBB 21 F3 OB LXl H,FONE ; .. 1. 
1 C!tc9 ODSE co t;C 10 CALL SB 
1970 OD Cl 2E 45 M\/ l L•>FMACX l=COSH(Xl 
1"171 00C3 CD 86 OF CALL sni 
1 q72 OOC6 C3 98 OD JMP FSilJHB tTEST THE DOUBLING COUNT 
1°73 OOC9 2E 55 FSNHC: MVl L•>FSNHX 
1q74 ODCB co E6 OF CALL LOD 
, q75 OOCE E5 Pl.JSH H 
1 q76 OOCF 2A 78 14 UtL:. PTl 
1Cl77 0002 CD 86 OF CA1..L STR 
1 CJ78 0005 E..1 f"(; p H ©1976 Processor:rechnology·Corporatlon 
1g79 0006 C9 RLl PRINTED IN U.S.A. 1qeo FEXP: 
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~hNT LOC OBJECT CODE SOURCE STATE.MENT 

19P 1 0007 2A 78 11+ LHLD PT1 
19l'2 OOOA CD (6 OF CALL. LOO 
191'3 ODDO CD 01 OF FEXPO: CAL.1. TST 
19ec+ ODEO F2 09 OE JP FEXPP 
1925 0DE3 2E 33 "'Vl L•OVER ;SAVE OVERFLOW FLAG 
19P6 ODES SE MCJ\I foM 
19n 00(6 36 00 Mii l ft.'. 0 lCLEAR OVFRFLOW FLAG 
191:8 OOE8 2E c+F Ml/ l LoFExov .. scR 
191'9 ODEA 73 Mu \I Mt E. IOLO FLAG TO SAVE CELL 
1950 ODEB CD ca OF CALL ABS 
1951 ODEE CD 09 OE CALL. FEXPP IEXP(~X! IN ACC 
195 2 ODFl 2E 51+ MVl Lo>FEXOV lGET OLn ovrRFLOW FLAG ·BACK 
19C:3 00F3 5E MCV EoM 
1954 0QF4 2E 33 M\/ l Lo>OVER !PICK UP NEW ONE TO TEST 
1955 OOF6 7E MCi v AtM 
19<;6 OOF7 73 MOv Mot ;RtSTORr OLn OVERFLOW FLAG 
19<;7 0DF8 A7 ANA A !SET FLAG~ 
1998 0DF9 C2 BE OF Jf'<l ZRO !RECIPROCAL or OVERFLOW IS ZERO 
19<;9 OOFC 21 F3 08 LXl HoFONE 
2oco OOFF CD 73 OB CAl..L IDV lle/EXP(PX):EXPIX) 
20 e 1 OE02 2A 78 1'+ UIL.0 PTl 
21'l02 OE05 CD 86 OF CAL.L sTR 
2!'J03 0(08 C9 RU 
21J('4 0E09 CD 45 O{) FEXPP: CALL FSINH ISINHIX> 
2nes OEOC 2E 45 MVl Lo>F~ACX l+COSH!XI 
2006 OEOE· co c+F 10 CALL AD :=EXPIX> 
?007 0(11 ES PlJSH H 
::>0(!8 0(12 2A 78 14 LHLC. PTl 
20('9 OE15 co 86 OF C'ALL STR 
:>n10 OE18 El POP H 
?. n 11 0(19 C9 RE.T 
::>n 12 NATURAL LOGARITHM ROUTINE USING MACLAURIN SERIES 
::in13 ENTRY FLOG FOR LN!ANS<Xllt WITH X I~ FLOATING POINT ACCUMULATO~ 
::>n ! '+ RlSuLT IS RETURNED IN FLOATING POINT ACCUMULATOR 
?015 IF ~ = 0 THE OVERFLOW FLAG TS SET 
? IJ16 3 LEVELS OF STACK USED 
21'!'7 FLOG: 
2n1s OElA 2A 78 14 UlLD PTl 
21119 OE1D co E6 OF CALL LOO 
='020 OE20 CD cs or FLOGo: CALL /\BS &FORCE ARGUMENT POSITIVE, SET ZERO FLAG 
?1')21 OE23 CA 42 10 Jl OVERF !RETURN THROUGH ovrRFLOW ROUTINE 
?n22 0E26 06 81 SU! 81H ;REMOVE EXPONENT OFFSET 
::>n?3 0E28 2E 53 Ml/ 1 Lo>FLOGE 
?024 OE2A 77 Ml.IV Mo A 
?l'l25 0E28 3E 81 Mii I At81H I NORPl,ALI ZE ARGUEMENT 
2n26 OE2D 2E 5!i Mii 1 Lt>FLOGX 
::>nH 0E2F CD 86 OF CALL STR !CALL IT X 
2028 0[32 2E 5$ MVI L•>FLOGX 
?029 OCH CD [6 OF CALL LOO 
;:>n~O OE37 21 F3 OB LXl HoFONE 
2n~1 OE3A co 4F 10 CALL AD 
?n!? OE3D 2E 49 Mii I L•>FMACS 
?r'\:!3 OE3F CD 86 OF CALL STR lX+l.O 
?l'l?4 0(1+2 2E 56 MVl L•>FLOGX © 1976 Proceuor:rechnology·Corporatlon 
2r'\:!5 0Elt4 CD [6 OF CAl..L LOD PRINTED IN U.S.A. 
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<'1'1'.'6 
::>n '.'7 
?!'l'.!8 
::>n .. 9 
?040 
?01!1 
'?f11.12 
:?nq 3 
?nq4 
<'045 
21'!46 
20ti7 
;>nqe 
20ti9 
?O!:O 
'?0!1 
?!'l!:2 
?0!'3 
;>nc4 
?l'l•5 
?01:6 
::>1')1:7 
::>nee 
?0!'9 
2 lif 0 
::>ni=: 1 
::>nf 2 
::>nf3 
::>ntt4 
::>OE5 
?Of6 
2nn 
2nf8 
::>llE9 
::>n70 
2071 
?0'? 2 
?073 
:::0074 
?1'175 
?076 
?!'l77 
;:>!'l78 
2079 
:::onpo 
::>npl 
;:>OP2 
2nP3 
21'11'4 
?OPS 
2np6 
2!'lp7 
?OF8 
:>np9 
:>n~o 

A FOCAL INTERPRETER FOR THE 8080 PAGE 38 

LOC OBJECT CODE SOURCE STATEMENT 

0E47 
0E4A 
OE40 
0E4F 
0E52 
0(54 
OE57 
OE59 
OE5C 
OE5E 
OE6l 
OE63 
0[65 
OE67 
OE6A 
0E6c· 
OE60 
OE70 
OE72 
OE75 
0E77 
OE7A 
OE7C 
0E7D 
0E7F 
0[80 
OE8l 
OE83 
OE86 
OE89 
0E8C 
OE8E 
OE91 
0E94 
0[97 
OE98 
OE9B 

OE9E 
OE Al 
OEA2 
0EA4 
OEA7 
0EA8 
0EA9 
OEAB 

OEAD 
OEBO 
0EB2 
OEB3 
OE85 
OEB8 
OEBA 
OEBD 

21 
co 
2E 
co 
2[ 
CD 
2E 
CD 
2E 
co 
16 
OE 
06 
CD 
2[ 
34 
co 
2E 
co 
2[ 
CD 
2E 
7E 
06 
48 
50 
lE 
co 
21 
co 
2[ 
CD 
2A 
CD 
C9 
2A 
CD 

co 
ca 
2E 
co 
A7 
lF 
C6 
2E 

co 
16 
05 
2E 
co 
2E 
CD 
2E 

F3 OB 
4C 10 
49 
2C 10 
56 
96 OF 
50 
04 10 
45 
B6 OF 
09 
02 
00 
85 OB 
49 

E6 OF 
5.1" 
04 10 
51.f 
86 OF 
53 

00 

08 
77 12 
FB OB 
04 10 
sf; 
4F 10 
78 14 
f36 OF 

78 14 
E6 OF 

ca OF 

45 
86 OF 

40 
49 

66 .OF 
05 

45 
E6 OF 
49 
2c 10 
49 

LXl 
CALL 
MV l 
CALL 
MVl 
CALL 
MVl 
CALL 
MVl 
CALL 
MVl 
MVl 
MVl 
CALL 
MVl 
HJR 
CAL.L 
M\/ l 
CAL.L 
MV l 
CALL 
MVl 
M(,V 
MV l. 
MC..11 
MC..V 
MVl 
CALL 
LXl 
CAL.L 
MVl 
CALL 
U11..D 
CALL 
RU 

XSQT: UtLO 
CAL1.. 

I ONE LllllL 
FSQRT: CALI.. 

RZ 
M\I 1 
CALL 
ANA 
RAR 
Aul 
MV~ 

ITERATE 
CALL 
M\11 
Pu SH 

FSQRL: MV 1 
CALL 
MVl 
CALL 
Mii l 

HeFONE 
SB 
Lo>FMACS 
DIV 
L•FLOGX 
STR 
L•>FLOGX 
MUL • 
L. >n,,AcX 
STR 

1x-1.1 

cx-1.0111x+t.o> 

1<cx-1.011cx+1.o>l•2 
fl. 9 
C12 

IDISCARn 11 TERM FOR 18 BIT PRECISIO~ 
19-7 

B•O 
FMACL 
Lo>FMACS 
~ 

I (9-71-<7-51 

!DOUBLE THE SUM 
LOO 
LoFLOGX 
MUL 
Lo>FLOGX 
STR 
L.>FLOGE 
A•M 

!LOGARITHM OF FRACTIONAL PART 

!EXPONENT AS INTEGFR 
[l. 0 
C•B 
o,B 
Eo8 !BINARY SCAIE FOR EXPONENT 
FLT 
HoFLN2 
'1'UL 
L•>FLOGX 
AD 

!LOGARITHM OF 2••EXPONENT 
1LOGARITHM OF FRACTIONAL PART 

PTl 
STR 

PTl IPOOINT Tn INPUT 
LOO !LOAD IT 

OF STACK ustD. BEYOND FLOATING PACKAGE 
ABS !FORCE ARr.UMNET PSOITIVEo SET ZERRO FLAG 

IPETURlll 0111 7ERO 
Lo>FSQRN ;STRRAGF FOR ARGUMENy 
STR 
A !RESET CARRY RIT 

1HALVE THE FXPONENT 
40H . . I RESTORE THE oFFSET 
Lo>FSQ~X ;STORE THE FIRST 

STR 
o.s 
D 
Lo>FSQRN 
LOO 
Lo>F"SQRX 
DIV 
L•>FSQRX 

!ITERATION COUNT 
ISTACKEn 
!LOAD THE ARGUMENT 

!DIVIDE BY ITERATE 

IADD ITERATE 
© t 976 Proceuor:Yechnology.Corpor111Uon 
PRINTED IN U.S.A. 
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<;TP1NT LOC OBJECT CODE SOURCE STATtMENT 

::>0<;1 OEBF CD 4F 10 CAL.L l\D 
;:>11<;2 0EC2 06 01 Svl 1 IVHALVE THE RFSULT 
;;>fl<; 3 0EC4 2E 49 M\I l Lt>FSQRX ; RESTORf NO:T ITERATf 
:>0<;4 OEC6 CD E36 OF CAL.L STR 
? I')<; 5 OEC9 Dl PUP 0 ;RESTORE TTERATION COUNT 
:>('1<;6 OECA 15 OL F( D ;TALLY 
::>l'J<; 7 OECB CA 02 OE Ji FSQRf ;EXIT WHEN COllNT EXHl\USTEO 
;;>I')<; 8 OECE 05 PliSH D ; !SAVE TT OTHFRWISF 
;>"1<;9 OECF C3 83 OE Ji".P FSG.';L ITO NEXT TTFRATION 
:>uO OED2 2E 49 FSQRE: MVl L•>FSQRX ;RESULT Tn ACCUMULATnR 
?1r1 OED4 co E6 OF CALL LOO 
:>H2 OED7 ES PliSrl H 
?11' 3 OED8 2A 78 14 LH1..i.i PTl !POINT TO OllTPUT 
?H4 OEOB CD 06 OF CALL sTR 
?irs OEOE El P(JP H 
?1C~ OEOF C9 Rll 
?H1 
?HS I PSUEOO RA~. DOM NllMBER GENEf<ATOR 
?H9 OEEO 21 27 15 XRAN: Lll l HtRAN0+3 
::>110 0EE3 06 08 M\I l a.a 
?111 0[[5 7E Mu II A•M 
?112 0E£6 07 RNl: RLL 
?113 0EE7 07 RU. 
?114 OEE8 07 RLC 
?115 0[(9 AE X1'A M 
?116 OEEA 17 RAL 
?111 OEEB 17 RAL 
?118 OEEC 28 DLX H 
?119 OEED 2B DO H 
:>120 OEEE 28 DU. H 
2121 0£tF OE 04 MV 1 C•'+ 
:>122 OEFl 7E RN2: MuV AtM 
?123 OEF'2 17 RAL 
?124 OtF3 77 Mvv Mt A 
?125 OEF4 23 H.X H 
::>126 OEF5 OD DC.R c 
?t27 0EF6 C2 Fl OE Jt,l RN2 
2128 OEF9 28 DU. H 
?129 OEFA, 05 DC.R B 
?\?0 OEFB C2 [6 OE Jlllt. RNl 
?1!1 OEFE 21 24 15 LX l HtRANO 
21!2 OFOl CD E6 OF CALL LOD 
21?3 OF04 2A 78 14 LhLi.> Pil 
21~4 OF07 3£ 80 M'li l At80H 
?1?S OF09 CD £l6 OF CALL STR 
21!6 OFOC C9 RU 
21!7 OFOO 2A 78 14 XABS: Ll1LD PTl ;GET VALUr TO OPERATE ON 
21!8 OF10 CD [6 OF CALL LOO ILOAO IT 
21?9 OF13 co CB OF CALI.. t18S ;TAKE ARS 
?tuO OF16 2A 78 14 LhLD PTl IGET AOnRrss TO PUT IT 
?l !! 1 OF19 co 86 OF CALL STR ;SAVE RFSllLT 
:>11.12 OFlC C9 Rll 
?1!!3 OFlD 2A 78 14 XINT: LIH.D PT1 tGET VALUF TO OPERATE ON 
?1114 OF20 CD E6 OF CA._L LOD lLOAO IT ©1976 Proceuor:Yochnology·Corporation 
:>ius OF23 lE 20 M\i l Et.32 !SCALING FACTOR IS 32 PRINTED IN U.S.A. 
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<::TUNT LOC OBJECT CODE SOURCE STATE.~1ENT 

:>1ii6 OF"25 co BE 12 CALL nx .IT AKE INTF"GF"R 
2147 0F"28 lE 20 M\I l Et32 
?i.48 OF2A CD 71 12 CA"-L FLT ffLOAT RESULT 
::>tu9 OF2D 2A 78 14 Lh"-u PTl !GET RESToRr ADDRESS 
2111:0 OF30 co 86 OF CALL STR ;SAVE RESIJLT 
:> 1 1< l OF33 C9 RU 
?11<2 OF34 2A 78 14 XSGN: LHLD PTl IGET AOnRF"SS OF=' OPERAND 
2111:3 Oi:-37 CD E6 OF CALL LOO I LOAD IT 
2!11:4 OF3A CD 01 OF CALL TST ;TEST IFRT 
:> 1"'5 OF30 CA 50 OF JZ XSGl ;ZERO 
2111:6 OF40 FA 54 OF JM XSG2 ILESS THAN ZERO 
:> 111: 7 OF43 21 62 15 LXl He FL TONE ;)Q, RESUI T:l 
2111:8 OF46 CD E6 OF CALL LOO ILOAD 1 
?111:9 OF"49 2A 78 14 XSG3: LllLD PTl ; GET POINTF"R TO RESULT 
::>ti:O OF4C CD 86 OF CALL STR !STORE RESULT 
21.0 OF4F· C9 RlT 
?H2 OF50 97 XSGl: suo A l~AKE EXPnNENT ZERO 
210 OF51 C3 49 OF ""'·p XSG3 I RESULT IS 7ERO 
?H4 OF54 21 62 15 XSG2: LXl HtFLTONE 1(0 
2H5 OF57 CD- E6 OF CALL LOO ;GET ONE 
='H6 OF5A / CD cs OF CALL CHS ;~AKE IT NEG 
2H7 OFSD C3 49 OF J"':P XSG3 
?H8 I 
2H9, IRAISE TO A P~WER 
2170 ;ARGUMENT MuSl BE POSITIVE INTEGER 
?111 I I WORKS LI Kl A FLnATING POINT PACKAGE ROUTINE l 
2172 OF60 21 35 00 FLEX: LX 1 H,ACCE+SCRB 
::>173 OF63 CD 71 00 CAl..L pUSHF 
?174 OF66 2A 78 l '+ LHLD PTl 
2175 OF69 CD [6 OF CALL LOO 
2176 OF6C CD Dl OF CALL TST 
::>177 OF6F CA A6 OF JZ ZFEX 
='178 OF72 FC oc 03 CPJI ERRCR6 I NEGATIVE 
?179 OF75 lE 20 M\11 Et32 
2111 0 OF77 CD 8E 12 CALL FIX 
::>1n OF7A 5A MOv EtD 
211'2 OF78 51 M(J \/ o.c 
21113 OF7C EB XCH~ 
211!4 OF7D 22 7A 15 SHLi.J TEMP 
2125 OF80 21 35 00 LXl H•ACCE+SCRB 
21P.6 OF83 CD 7F 00 . CALL POPF 
211:7 OF86 97 Sl.JB A 
2H'8 OF"87 32 39 00 STA ACC3 
21F9 OF8A CD 01 OF CA"-L TST 
:>1c;O OF80 21 6C 15 LX.l H•FLAC. 
"1<;1 OF90 CD 86 OF . CALL STR 
21c;2 OF93 2A 7A 15 FLLP: LliLO TEMP 
::>1<;3 OF% 28 DCX H 
?'l. «; 4 OF97 7C M(J\/ AeH 
21<;5 OF98 BS ORA L 
21'S6 OF99 ca R.i'. 
::>1c;7 OF9A 22 7A 15 SttLO TEMP 
?1<; 8 OF9D 21 6C 15 LX l H •FL AC ©1976 Processor:rechnology·Corporatlon ::>1 <;9 OFAO CD 04 10 CALL MUL 
::>;>CO OFf\3 C3 93 OF J,..,,p FLLP . PRINTED IN U.S.A. 
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°'T&1NT LOC OBJECT CODE 

nr1 OFA6 21 6C · 15 
?;>r2 OFA9 c.o 7F 00 

. ??i 3 OFAC 21 62 15 
::>:>r4 OFAF CD [6 OF 
::>:>rs OF82 C9 
't>?i6 OFB3 C9 
??i7 

FOR THE 8080 

SOURCE STATE.rvtENT 

ZFEX: L)( 1 
CAl.t... 
LX l 
CALI.. 
Rll 

LIBRARY: RLT 

~t. FL AC 
POPF 
HtFLTONE 
LOO 

PAGF" 41 

©1976 Processor:rechnology·Corporatlon 
PRINTED IN U.S.A. 
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ST,..NT 

:>::>r9 
::>210 
:nu 
?212 
2213 
2214 
?215 
nH, 
::>217 
?218 
?219 
n20 
2221 
2222 
22;; 3 
2224 
2225 
2226 
?227 
2228 
?229. 
n~o 
?2~1 
?;)32 
::>:>~3 
2:>~4 

n?s 
n?6 
2:>?7 
?:>~8 
??39 
?:>40 
2;:i41 
?:>42 
2:>43 
2:>44 
2?45 
2?46 
??'l7 

2248 
;>;)49 
,, .. o 
?:>=1 
22c2 · 
ni:3 
''"4 ,, .. 5 
22"'6 
nc:7 
22" 8 
,, .. 9 
ni;o 
no 
'nf2 
,,~3 

A roCAL INTERPRETER FOR THE 8080 PAGf 42 

LOC OBJECT CODE SOURCE STATEMENT 

* * 8008 BINARY FLOATING POINT SYSTEM 

* * THE 8008 Bl~ARY rLOATING POINT SY~Tr~ CONSISTS OF A SEf OF SUBqOUT!~J[S 
* OESIGNES TO PERFORM ARITHMETIC OPtRATIONS ON NUMERIC QUANTITIES 
* RfPRESENTEO IN MFMORy. 

* * EACH NUMERlL QUANTITY OCCUPIED FOUR CONSECUTIVF WORDS 132 BITS> OF 
* MEMORY· THl LARGEST M~GNlTUOE THATN CAN BE REPRESENTED IS APPQOXIMATELY 
* 3.6 TIMES lEN To THE 38TH PCSWER. THt SMALLEST NON-ZERO MAGNITUDE THAT 
* CAN BE REPRESENTFD IS lPPROXIMATELY 2.7 TIME TFN TO THE MINUS ~9TH POSWER. 
* EACH NUMEklL QUANTITY IS REPRESE~TEn WITH A PRECISION OF ONE PART TN 
* APPROXIMATE~Y 16,000,JOO. 

* * THE SOFTWARE CONSTitUTING THE FLOATTNt. POINT SYSTEM IS DIVIDED INTO 
* n.o SECTIONS. rACH OF wHICH OCCUPI•S 
* 3 BANKS OF ROM OR RAM. SlCTION 1 IS INOEPENnENT OF OTHER SOFT~ARE. 
* SECTION 2 lS OPERABLE ONLY WHEN SECTinN 1 IS AVAILABLE IN MEMO~Y. IN 
* ADDITION TO MEMnRY REQUIHlD FOR PRO~RAM, 63 WORDS OF RAM ARE USED AS 
* SCRATCHPAL, 

* * SOFTWARE SE.L TION 1 CONlAir•S THE FOLi O\.IING SURROUTI1~Es: 

* * LOO • LOAD SPECIFIED DATA INTO THE FLOATING POINT ACCU~ULATOR. 
* ADD • ADO sPECIFIED DATA TO THF FLOATING POINT ACCUMULATOR, 
* SUB. SUBTRACT SPECIFIED DATA FROM THE FLOATING POINT ACCUMULATOR, 
* MUL - MULTIPLY SPECIFIED DATA TIME THE FLnATING PnI~JT ACCUMULATOR. 
* DIV - LlIVIDE SPECIFIED DATA INTO THE FLnATING POINT ACCUMJLATnR. 
* TST • SET r.ONTROL BITS TO INnir.ATE ATTRTRUTEs OF THE FLOATING PnINT 
* ACCUMULATOR. 
* CHS LHANGE THE SIGN OF THE Fl DATING PPINT ACCUMULATOR• 
* ABS - SET THE SIGN OF THE FLnATING POINT ACCUMULATOR POSITIVE. 
* sTR p ~TORr IN SPECIFIED MEMORY THF" VALUE IN THE REGISTERS AS 
* RETURNED Ry OTHER S0BROUTINES. 
* INIT • MOVf CODE FROM ROM TO RAM IN PpEPARATION FOR EXECUTION'OF THE 
* MUL AND DIV SUBROUTINFS. 

* * SOFTWARE SECTION 2 CONTAINS· SUBROUTTNFS WHICH ARE·USEO TO CONVERT DATA 
* BETWEEN THE BIN~RY FLOATING POINT FORMAT AND A DECIMAL FORMAT SUITABLE 
* FOR ENTRY OF DISPLAY ON IhPUT/OUTPUT FQUIPMENT. THE DECIMAL FORMAT rs 
* STORED IN MlMORY AS A SERIES OF CHARACTERS. RELATIVELY SIMPLE INPUT;OUTPUT 
* ROUTINES ~A' BE USED TO IhTERFACE THE MEMORY RESIDENT CHARACTER STRINGS WITH 
* ANY TYPE OF PHYSICAL I/O DEVICE• 

* * THE CHARACTER STRINGS CONSIST OF RCn REPRESENTATIONS OF DECIMAL Dit.ITS ANO 
* ARBITRARY RlPREsENTATICNs OF+, -· • ANn EXPONfNTIAL sIGN <LETTER El. AND 
* SPACE. CHARACTrR STRINGS MAY NOT CROSS MEMORY BANK BOUNDARIES. AN INPUT 
* STRING IS lHEREFORE LIMITED To 25~ CHARACTERS. AN OUTPUT STRI~G cn~JSISTS 
* OF 13 CHARACTERS. 

* * THE OUT s~aRoUTJNE GENERATES CHARACTER STRINGS I~ 2 FORMATS: T~E CHOICE 
* OF FORMAT i:IE.PENns ON THE MAGNITUor nF THE VALUE REPRESENTED. 

* 
* 
* 

MAGNITUDES REWifEN .1000000 ANn 999999 0 ARE REPRESENTED BY A SPACE 
OR MlNws SJGNt SEVEN DECIMAL DTGtTS AND APPROPRIATELY POSITIONED 
DECI~1A1.. POINT. ANO FOUR SPACES. ©1976 Processor·Technology·Corporatlon 
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??ft4 

??~5 

? ?EIS 
,,~7 

??1!8 
??f9 
, ;:>7 0 
,,., 1 

''72 
, :>'7 3 

?2H 
<':>75 
'?76 
:>:>77 
:>:>78 
:> :>7 9 
,,~o 

??Ill 

:>2~2 

?:),03 
?:)1'4 
?:)P5 

''" 6 :>;;1'7 
??1'8 
? :>.F 9 
?:>«;0 
:>:::>«;1 
?:>«;2 
??<;3 
??C4 
??<;5 
:>::><;6 ,,,n 
:>::J«;B 
??<;9 
?'l\!'0 
''l\!'1 
''iC2 
?'it: 3 
?'ir4 
?'l\('5 

?~('6 

?'l\t1 
?T,('8 

:> 'i l" 9 
? 'i 1 0 
:n11 
?'i12 
, '51 3 
?'l\14 
:> 'i 1 5 
?'i16 
?:317 
?'l\1 B 

A FOCAL INTERPRETER f OR TH£ 8080 

LOC OBJECT CODE SOURCE STA1l1!1ENT 

• MAGNlluDES OUTSIDE THE RANGE AR( RfPRESfNTEO BY A SPACE O~ MINUS ~IGN, 
• A VALUL BEWTElN 1.000000 ANO 9.999999, AN EXPONE~TIAL SIG~. ANO A 
* SIGNlO T~O DIGIT POWlR OF TEN. 
• 
* THE INP SUBROUTINE CONVERTS CHARACTFR STRINGS IN EITHER OF THE AROVE TWO 
* FGRMATSt {;R II MnoIFIED VERSION OF THEIV'. THE LEADING SIGN MAY ~E !NCIUDED 
* OR OMITTEL, ANY NUMBER OF DIGITS MAY Bf USED TO INDICATE THE VALUF, 
* WITH OR ~llHOUT AN INCLUDED OECI~AL POINT. IF A POWER-OF-TEN ~ULTIPLIFR IS 
* INDICATED 11 MAY BE SIGNEU OR UNSIGNED ANO MAY CONTAI~ ONE ~R TWO DIGITS. 
* AN IrJPUT 51RING IS TERMINATED BY THF: FIRST CHARACTLR wHICH JEPARTS FPOM THE 
• THE FOLLOhl~G ARf EXAMPLES OF INPUT ANO CORRFSPONOING OUTPUT C~ARArTrP 
• STRINGS• 

* • • • 
* 
* • 

3.H1593 
-,OOC..l!v00000001 

+l,6E5 
+l.6E"i 
l2345f.789 
54321F-10 
-C:718?81828[9 

3.141593 
.. 1.000000[-13 

160000.0 
11.<'345f.8F+08 

5.432100F-06 
.. 2.71828? 

• 
* • 

BLOB RINARY FLOATING POINT SYSTEM 

• THE bvlJ8 BINARY FLOAll~G POINT SYSTEM CONSISTS OF A SET o~ 
* SUOROUTINlS DESIGNED TO PlRFORM OPERATIONS IN NUMERIC QUANTITIES 
* REPRESENTlJ IN A SPECIFIC NOTATION. SURROUTINES ARE PROVIDED TO PfRFORM 
• A VARIETY uF ARITHMETIC Al'.D RELATED OPERATIONS. 

* * THE 5uoROUTIN~S ARE UESIGNEn Tn RE STORFO AND EXECUTED IN 
* REAO-oNLY-~lMORy (~OM) ANU REQUIRE THE FIR~T PORTION OF A RANK or READ-WRITE­
* ~EMORY(~A~I FOR SCRATCHPAU MEMORY. THE SUBROUTINES ARE SEPARATED INTO A 
* NUMBER OF PACKAGES, EACH CONTAINHIG SUBROUTHIES FOR A GROUP OF RELATED 
* OPERATION5o Tl!r AMOUNT OF MEMORY (ROM ANO RAM! RfQUIRfD FOR I'JSTALLATTON 
• OF THE SY!:>H.M Is DEPENDENT UPON THE COMRINATIOM OF PACKAGES TO BE USED. 
* SCRATCHPll~ -EMORY IS INITIALIZED RY A UTILITY SUBROUTINE WHICH ~UST 8E 
• EXECUTED E.iE.F"ORE OTHER SUBROUTINES A'RE EXECUTED THE FIRST Til.IE. 

* * IN GL~LRALa THE SUBROUTINES HAVE SIMIL!AR ENTRY AND EXIT CONDTTIONSt 
* UNLESS" SPl;..LFIED DIFFERENTLY IN rm: Df"SCRIPTION OF A SPECIFIC <;UPROUTHJr. THE 
* SUBROUTINL~ HAVE THE FOLLOWING. CHARACTERISTICS. 

* • SUBRuulINE~ REQUIRING ONE OPfRANn TAKE IT FROM I\~ INTE~NAL FLOATING 
* POINT ACCL~uLATORa SUBROUTINES REQllIPING TWO OPERAND TAKE ONE FRO~ THE 
* ACCUMlJLATuR ANO THE OTHER FROM THr M(,.,ORY LOCATION INDICATED BY TH• CO,JTENTS 
* OF THE H A~O L REGISTERS UPOl\i ErJTRY. TllE rJlll"'H IC RfS:JL T OF EACH OPERflTIOrJ IS 
* STORED Ir; lHE ACCUMULATOR Al\.D IS RETURNED TO THI:: CALLER IN THE A1 A, C, AND 0 
* REGISTERS. 

* * UPON EXIT FROM THE ARITHll'UIC SURROUTTNFs, n1r PROPERTIES OF TYE RFSUL T 
* ARE HJDICA 1 E.O BY THE Sf TT lN\,S OF THr CO~ITRDL BITS. 
* CARR~ BIT = 1 THE Rf SULT rxcrEns THE CAPACITY OF THE ACCUl.IUL ATOR. THr 
* OTHER LONTROL RlTS, THE CONTENTS OF TH( YAR1~ARf 
* RfGISTlRSt ANO THE C0NHIHS OF THE ACCl!Mi.JLATOP llRF 
• MfANGINGL[SS· THIS ~ITUATION Is ALSO IN~IC~Tra ny A 
* NON·ZEKO QUANTITY REING STOREO IN A FLAG ~ORO. 
* CARRY dIT : 0 THE RESULT IS IN RANGE. THr ZERO AMO SIGN gITS l\Rf 

© 1976 Processor·Technology·Corporatlon 
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'! PIT'l I 

?'H 9 
::>3:! 0 
?321 
?322 
?'I' 3 
? 32 4 
::>325 
?'126 
?327 
? "128 
?329 
n?O 
?"l?l 
?3'!2 
?3!3 
?'3~4 
?3:!5 
?3:!6 
?'\~7 

?3~8 

?3!9 
?1\40 
?341 
?342 
;:>'143 
?344 
?"145 
?'11.!6 
?'1,1\7 
/"148 
::>"149 
?'1!'0 
?1\!'1 
?3'!:2 
;:>'\!' 3 
?"1!'4 
?'1!'5 
?"l".6 
?'I!' 7 
::>11!'8 
;:>"1!'9 
?'If 0 
?'Ii: 1 
?'Jf2 
;:>'If 3 
?"lf4 
?>:i:5 

?1\~6 
?'li:7 
?~i:8 
::ni:9 
::>qO 
?311 
?""12 
?'17 3 

LUL uti..ncr -couL 

PllGI" 44 

SOURCE ~TJIT[V1ENT 

• 
• 

PROP£RLY Sf'Tt M,Jn Tiff A, 8, C, l\tJO n f<[GISTERS CONTAJrJ 
A RE.PRt.:.SENTATtON nr THf VALUE OF T-1( ACCUMULATOR. 

• ZlRt '.JIT 
• = 1 THE Rr!:iUL T Of' THf nPrRl\TION IS ZERO OR A QUl\NTITY TOO 

~MALL TO BE R•PR•srNTEO • 

* ZERt GIT = 0 THE Rf'SULT IS NON-ZERO. 
• SI GI' ciIT = 1 THE h[!:iuLT IS NFr.ATIVE 

* SIGl<i BIT = 0 THE Rf!:iULT IS POSITIVE 

* * DATA ARE Rl"PRE.SENTEO IN A l~OTATION WHICH RfCORDS rIGHT BITS [XPmJF'N, 
• ONE BIT Of !:iIGN, AND TWENTY FOUR RITS OF FRACTION. 
• THE LARGEST MAGNITUDE T~AT CAN B• Rl"PRESf'NTrn rs APPROXIMATELY 3.6 * 10 ** 38. 
*THE SMl\LLl::; I-JON-ZERO MAGNITUDE IS APPROXI'-'ATELY 2.7 •. 10 ** -39. Tiff 
* RESOLTUIO~ ~F THE ~OT~TIO~ IS APPROXIMATELY 6., * 10 •• •8• I.E., RETTf'R THAN 
* SEVEN DlCl~AL DIGIT PRECISION, 

* 
* 
• Dl\Tll VALUES ARE Rf PRlSfNTEO TN FOUR CONSErTIVE MEMORY WOR1S WHICH MUST 
*Bf IN SAMl :.JACK OF MEMORY· THE INTERPRfTATION OF THf"Sf wORD Ic; SHOW~! 

* BELO\rlo 
* WORD l IF N0~1~ZERCJ, THIS CONTAINS THE rXPONE"JT PLUS A =!IAS OF 

* 
* 
* 
* 
* 

200 OCTAL. THE EXPGNENT INOICATES THE POWER OF 2 RY 
WHICH THE FRACTION le; MULTIPLTEn TO ORTflIN T4E llEPRFSFNTrD 
VALUE. FI THIS WORD TS ZERO THE RfPRrsrrnro VALUE I<; ZFRO 
AND WORDS 2, 3, ANO 4 ARE MEANINGLESS. 

• WORD'• BIT 7 
* THIS BIT INDICATES THE SIGN OF THE VALUr: 
* 0 IF POSITIVE. 1 IF NEr.ATivr. 
* WORD~t BITS 6·0 
• THESE BITS PLUS AN llSSlJMMEO 1 INT AIT 7 ARE THE ~OST 
* SIGNIFICANT BITS OF THF FRACTION. THE FRACTION IS <;TORf'D 
• HJ ABSOLL'Tl FORl-1 IUNc;Ir.NF Ol WITH THF 'lAl')lX POINT 
* POSITIONED TO THE LEFT or AIT 7. THE Vl'ILU[ OF THE FRACTION 
* IS THUS USS THAN 1.0 /\NO [QlJ/IL TO OR GREATER T'1EN o.i:;. 
* WORD ~ THIS WORD CONTAINS THF c;Er.OND MOST SIGNIFICANT EIG4T BTTS OF THE 
• FRllrTION. 
* WORD 4 THIS WORD CONTAINS THI" f EAST SIGNIFICANT EIGHT BITS OF THE 

* • 
* 
* 
* 
* 
* 
* • 
* 
* 
* 
* 

FRAC'TlOtJ, 

[XAMl-'LE.S 01=' DATA NOTATION. 

VllLUL WoROl woRD2 
o.o 000 xxx 

+l•O 201 ouo 
-1. () 201 2co 
+0.1 175 114 

-100.1 207 310 

FLOAllr-.G POINT ACCUMULATflR. 

WnR03 WORl'J4 
xxx x xx x = OONT CARE 
oco 000 
oro 000 
314 314 
06:>; 063 

* THE F LuATING POINT AC.CU"'ULATOR CON<;ISTS OF 5 .SCRf\TCHPAD wnRDS 
* CONTAININu RESPFCTIVFLY THE ACCUMIJlATnR ()(POIJF:NT, THE ACCUMULATOR SH;N, 
• ANO THREE r.uRDS OF llrCUIVlJLATOR FRArTTON. lHF rxPor.rNT os RECO~OEn t-.TTH A 
• BIAS or 2L.u UCTllL. l\N fXf'Ollfl\JT .io"n r.F Zf'"HC HJOICllT>s THl\T TH'"" V/\t UI TN Tiff_ 
• l\CCUMULAlLK IS 7ERO MJO THE REMl\HJING WC1RDS OF THE t\CCIJMlJLATOR ARE Mf l'INHJGLl<;S 
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?~74 

2"J75 
?-.:76 
?7<77 
?-.:78 
?;7'9 
?">:1'0 
?"ll'l 
?")p2 
:?"Jl'3 
2"124 
?'J\P5 
?7<1'6 
?-.:p7 
2-..iis 
?">:1'19 
::>;c;o 
?;c;1 
?"t,c;2 
?;c; 3 
?"\C4 
?"t,<;5 
:? 7<C: 6 
;:> 7<t; 7 
;:i;c;a 
? ;c; 9 

A FOCAL INTERPRETER FOR THE 8080 PA Gr 

LDC OEl.JECT CODE SOURCE STATE.~ENT 

* THE SIGN W\JKD HOLDS 000 IF THE ACCUMULATOR IS NEGATIVE• 200 IF POSITIVE. THE 
* FRACTION lS RECORDED AS A NORMAL17En POSITIVE VALUl wITH THE RADIX POINT TO 
* THE LEFT uF THE MOST SIGNIFICANT RIT OF THE rIRST FRACTION NOR~. .. 
* OVERF~uw FLAG. 

* * THE uvlRFLOw FLAG \.IO!{Q IS PRnvrn•D AS A CONVENIE\JCE TO THE usrR ('!!=" THE 
* FLOATING POlNT SYSTEM. THE WORD rs INITIALL y SET TO ZERO MIO l.IAY RE RESET 
* TO ZERO BY lHE lJSER AT :rn TIME. wl·fftl ANY OF THE SYSTEM ROUTI\JES f'lETECT 
* AN OVERFLOw CDNnITION THE OVERFLOW FLAG IS SET NON•ZERO, T~US THE USER MAY 
* CLEAR THE FLAG. PERFOR~ A SEQUENCr OF LOATING POINT OPFRATIONs. ANn rtfFCK THE 
*FLAG TO OlllRMINr IF AN 01/ERFLOW OCC:URRFn MJYWHERE Ir-.J THE SEQurnCE. 

* * SIGNIFICANCE INDEX. 

* * THE fLuATING POINT ADD AND SUBTRACT SURROUTINES RETURN A ~IGNIFICANCE 
* INDEX TO THE. USER wHFN THL RESULT OF THE OP(RATION IS NOT ZERO. THIS TNOEX 
*GIVES AN l'i.;ICATION OF THL CHAl\GE IN Tiff Vl\LUf OF THE ACCUMUU.TOR fXPON(NT AS 
* A RESULT uF THE ARITHMETIL OPERATTON PERFORMED. IT IS USED PRil.IARILY FOR 
* COMPARISO~ uF TWO VALUES wHICH ARF FXPECTEO TO BE EQUl\l , RUT W~ICH Ml\Y DIFFER 
* BY A SMALL AMOUNT our TO MEASUREMFNT OR ROUNn-oFF ERROR. llS A~ EXl\MPLF, A 
* sIGNIFICA~CE. INnrx OF 354 OCTAL 1-2n nECIMALl INDICATES THAT THE RFSULT OF 
* THE OPERA 11 UN Is srir.ALLER THAT THE GPER MIDS RY A r ACT OR or l\PPR ::ix !"11\ TFL y 
*ONE MILLiuN (2 ** 20), 
* THE FLOATl ~r, POH!T TEST, COMPLEMENT AND AROLSUTE SUBROUTINES RETURN THF 
* SIGNIFICA~Cl INnrx FROM l\N IMMEDIATELY PREC[fDING ADD OR SUSTRl\CT OPERATION. 
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:>4C1 
:>4C2 
:>4r3 
:>4('4 
24!'5 
:>4r6 
24!'7 
:>4('8 
:>4C9 
2410 
2u11 
2412 
:>41 3 
2414 
2415 
2416 
21.;i 7 
?418 
?419 
2u:;O 
2421 
2422 
2423 
24:;4 

2425 
24;!6 
24:;7 
24:;8 
24;i9 
24:20 
24~1 

24::2 
24:!3 
24:!4 
24?5 
;Hp(, 

24~7 
?4:28 
24=9 
241;0 
:>441 
241.!2 
241.!3 
241.!4 
2445 
24116 
:::>41.!7 
2448 
24119 
24:0 
24!:1 
?r.;!:2 
::>r.1!:3 
:::>4:4 
:>4:5 

Loe OElJECT CODE SOURCE STAiE.MENT 

* 6u08 RINARY FLOATING POINT SYSTEM 

* * ARITHMETIC. AND UTILITY PACKAGE 

* * THE ARITll~ElIC AND UTILITY SUBROUTINr PA:KAGr OF THE 8008 RINARY FLOATING 
* PCINT SYSiE.M CONTAINS SURROUTINES FOR PERFORMI~G THE 9ASIC ARITHMETIC AND 
* UTILITY OPERATIONS AVAILAULE IN THE SYSTEM. 

* 
* * STORE REGISlERS SUBROUTINl 

* * THE STORE RE.GISTERS SUBROUTINE STORrs THE CONTfNTS OF THE 
* Ae B, c, ANJ D REGISTERS IN FOUR CONSrCUTIVf MEMORY LOCATIONS 
* <IN THE SAME. BANK OF RAM!. THE AnORESS WHrRr THE FIRST WORD 
* WILL BE ST~RED TS INOICATlO BY THF [ONTENTS OF THE H AND L 
* REGISTERS 

* * ENTRY POil\IT 
* STR 
* * ENTRY CONLlTIONS 

* A REblSTER = 1ST WORO TO BE sTnRro 
* B REGlSTER = 2ND WORU TO BE SToRrD 

* c REGlSTER = 3Ro WORD TO BE STnRF::O 

* D REGlSTER = 4TH WORD TO BE STnRF"D 

* H RE Cl STER = MS 6 BITS OF MEl\f.ORY AODRESS 

* L RE(,~STER = LS 8 BITS OF MEMORY ADDRESS 

* * EXIT CONDlllONS 
* THE LONTENTS OF THE REGISTERS sTnRrD IN THE SPECIFIED 
* MEMORY LOCATION 

* * REGISTERS ALTERED 
* L 
* * MAXIMUM suaROUTINE LEVELS USED 
* 0 
* 
* *FLOATING ~OlNT IOAD SUBROUTINE 

* * THE. FlOATIN~ POINT LOAD SUBROUTINE PLACES THE SPECIFIED 
* FLOATING f'OlNT OPERAND IN THE FLOATT~G POINT ACCUMULATOR. 

* * ENTRY PO Il'T 
* LOO 
* * ENTRY CONLllIONS 
* H REGISTER = 6 MS BT.TS OF OPrRAND ADDRESS 
* L REGlSTER : LS 8 BITS OF QPFRAND ADDRESS 

* * EXIT CONDlllONS 
* CONTR~~ BITS SET AS DEFINED FOR THF SYSTE~ 
* A REGISTER : ACCU~ULATOR EXPONFNT 
* B REGISTER : ACCUMULATOR SIGN ANn 1ST FRACTION 
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?4!:6 
?4!;7 
?4!:8 
?4!:9 
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;>14£:2 
:>4E3 
?4E4 
?4E5 
?r4ff, 

?4f7 
?4€8 
?4(9 
?470 

:>in1 
?4i2 
?4"13 
?474 
:>ui5 
;:>476 
?IJ.77 

?478 
:;1479 
?4PO 
?421 
?14P2 
?4P3 
?41>4 
?4f'5 
?4P6 
?4?7 
::i4F8 
?4P9 
24t;O 
?4<:1 
:?4S2 
?4S3 
?4Cj4 
:>4S 5 
?4S6 
?4S7 
?4S8 
?4C:9 
::ii:;ro 
?"irl 
?"'C2 
::>c;r3 
?"ir'4 
?cs rs 
'"1:6 
., 'i r7 
?'5C8 
?"'1"9 
?C:: 1 0 

A roCAL INTrRPRETrR FOR ·THE 8080 PA Gr 

LOC OB.JECT CODE SOURCr STAlE~ENT 

• C REul~TER : 
• D Rlvl~TER : 
• 
• REGISTERS ALTlRrD 
• ALL 
• 

ACCUMULATOR 2NO FRACTION 
ACCU~ULAlrR 3Rn FRACTION 

• MAXIMUM S~BROUTTNE LfVELS USED 
• l 

• • 
• FLOATING Pu!NT ADD SU8ROUTir1[ 

• THE FLOATIN~ POINT ADD SUUROUTINE Anos THE SPECIFIED 
• FLOATING ~ uHJT OPERAND TO lHE VALUE IN THE FLOATING POINT 
* ACCUMULATCJR AND PLACES THL SUM IN THE Fl OATHJG POINT 
• ACCUMULATtR. 

* * ENTRY POH, T 
* ADD 
• 
•ENTRY CONlllIONS 
• H REbl~TER = MS 6 BITS or OPtRAND ADDRESS 
* L REGl~TER = LS 8 AITS OF OPrRAND ADDRESS 

* •EXIT CONDlllONS 
• IF OvlRFLOw 
• LuCATION -OVER- SlT NON-ZFRO 
* IF Nu uVlRFLOW 
* CONTkOL BITS SET AS UEFINED FOR THE SYSTEM 
* A RlGISTlR = ACCUMULATOR tXPONENT 
* B q~GISTER = ACCUMULATOR Sl~N A~O lST FRACTIO~ 
* C RlGISTER : ACCUMULATOR ?Nn FRACTION 
* D RlGISTER : ACCUMULATOR 3Rn FRACTION 
• E RlGIST[R = SIGN!FICAhCE JNotx 
• 

.• REGISTERS.ALTERrn 
• ALL 

* * MAXIMUM s~aRoUTINES LEVLES USED 
• 2 

* • * FLOATING POINT SUBTRACT SU8ROUTINr 

* * THE FLOATlNt. POHJT SUBTRACT SUBROUTINE SUATRllCTS THE SPECIFIED 
• FLOATING PC;HJT OPERAND FR(JM THE VALllf IN TH[ FLOATING POINT 
• ACCUMULATLf< ANO PLACES Tfll OIFFERfNC[ IN THE FlOATHiG POINT 
* ACCUMULATUR. 

* • ErJTRY POil\.l 
* s l)Q 

* • ENTRY CONLllION~ 
• H R[Gl~TER = MS 6 HITS OF OPFRAt\ln nnoHrss 
• l HE0~~TER : LS 8 BITS OF OPfRA~D AODPESS 
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'i I •HI I 

? "\ 11 
? ''\1 2 
<''513 
::>c:;14 
?'515 
;;>" 16 
?'i17 
2"i18 
2"i19 
2'52 0 
2"i21 
?"J22 
2"i23 
:?'i~'+ 
::>'525 
?c;:::6 
?'5:;7 
2'528 
2"\(9 
2'520 
2"i= 1 
?"i'.'2 
?"\=3 
?"i'.' 4 
?'\25 
?5~6 
?"\~7 

?'5~8 

25=9 
?5(10 
;;>')(j 1 
?"i42 
?'54 3 
?'i44 
?"iq5 
?'i46 
?"51;7 
:;>C,4 8 
?"ill 9 
?5C:0 
25!'1 
?51:2 
::>5C:3 
?5!'4 
?"iC:5 
?'ii: 6 
2'1"7 
?')&: 8 
:>C,c 9 

2"iEO 
?')fl 
;;>c:f2 
?"\€3 
?<:,E4 

?c:;E'5 

LUI.. uts..Jt.CT ·cout SOURCE STATl~ENT 

* * lXIT CONOlllO~S 
* CONTku~ BITS SET AS uEFINEO FOR THF SYSTE~ 
• IF OvlRFLOW 
• LL~ATION -OVER- SlT NON-ZERO 
* IF Nu uVERFLO~ 
* A RlGISTfR = ACCUMULATOR EXPONENT 
* 8 K~GISTFR = ACCUMULATOR SI~N ANO 1ST FRACTIO~ 
* C RlGISTER = ACCUMULATOR 2Nn FRACTIGN 
* 0 RlGISTER : ACCUMULATOR 3Rn FRACTION 
* E RlGISTER = SIGNIFICANCE INOfX 
• * REGISTERS ALTERFD 
* ALL 
• * MAXIMUM Su8kOUTINE LEVLES USED 
* 2 
* 
* • FLOATING POlNT MULTIPLY suBROUTINr 

* • THE FLOATlN~ POINT MULTIPLY SUBROUTTNf: ~ULTIPLYES THE 
• SPECIFIED F~OATT~G POINT OPERAND RY THE VALUF IN THE FLOATl~G 
• POINT ACCuMuLATOR AND PLALES THE PRODUCT IN rHr FLOATING 
* POINT ACCuMuLATOR. 
• 
• ENTRY POil\iT 
• MUL 
• 
•ENTRY CONLllIONS 
• H Rlbl~TER : MS 6 BITS QF OPFRANO ADDRESS 
* l HEbA~TlR : LS 8 HITS OF OPFRAND ADDRESS 
• 
* EXIT COIJDI T lONS 

* CONTkOi.. BITs sET AS uEF INED rDR nir SYS TE~ 
• IF Q\llKFLOW 
• LuLATION •OVER• Sl:..T.NONZERO 
• IF NL uVERFLOw 
• A RlGISTER = /ICCUMULATOR FXPONENT 

* [3 r<i..GISTCR = ACCUMULATOR Slr.N AND lST FRACTIO"J 

* c !'{1:..GISHP = ACCUP'IULATOR ~Nn FRl'ICTIClN 
• D RE.GI STER = ACCUMULATOR 3Rn FRACTION 

• 
• REGISTERS Ai..TERFD 
• All 
• * MAXI~UM S~3ROUTTNE LFVELS usrn 
• 2 

• 
* • FLOATING Pu.LNT OIVIDE SlJAkOUTilllE 
• 
• THE FLOATlNu POHJT orvrnr SUBROUTTNF flIVIDES THE Sf.'ECIFIEn 
* FLOATING fvHJT OPlRArJO INTO THF VALlJF HJ THF FLOAT!N(; POINT ©1976 Processor:rechnology.Corporatlon 
* ACCUMULATuR /IND PLACFS THl QUOTinJT HJ THE Fl OATINC, POINT PRINTED IN U.S.A. 
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:;>t.Ef, 

?'ifl 
?"'EB 
2"iE9 
;:u:;70 
~"71 
::>')72 
')::; 7 3 
?"i74 
?"75 
?":76 
::>o:,77 
?"'78 
?<;79 
;:>cop 0 
? "i pl 
?t.p 2 
?"iP 3 
?c;p4 

::>o;p 5 
')')i:t6 

25~7 
?"iF 8 
?c;p9 
2"i<;O 
2"i';l 
:?"iS2 
')C'. «; 3 
?5S4 
'"i<: 5 
'"iCJ6 
?t.t;7 
?"i<;8 
;>r:,c; 9 
?6C'O 
UC 1 
::>e..C2 · 
?60 3 
?1",l' 4 
?!=,1;5 

?!=,CE 
?M:1 
?,;ca 
?6t'9 
?1;10 
2e..11 
?e.,12 
?>,13 

?614 
;:> {, 1 5 
?t:,16 
') f 1 7 
?618 
?i; 1 9 
?F;:O 

A FOCAL INTrRPRETER FoR THf 8080 PAGE 49 

LOC OBJECT CODE SOURCE STA1l~ENT 

* ACCUMULllTLR. 

* * ENTRY POH. T 
"' DIV 
* * E~TRY CONLllIONS 
* H REGl~TER : MS 6 BI1S OF OPfRAND llDDRESS 
* L HEGl~TER : LS 8 BITS OF OPFRAND llDDRESS 

* 
* EXIT CONDlllONS 

* CONTRul.. BITS SET l\S UEFINED FOR THr SYSTEM 

* IF O\iE.kFLOW 

* LuLATION -OVER·· Sf..T NON-ZrRO 

* IF Nu i.IVERFLO\.J 

* A Rc.GlSTrR = ACCUMULATOR EXPONENT 
* B ~lGIST[R = ACCUMULATOR Slc;N ANO lST FRACTIO"J 
* c RlGISTER = ACCUl-1ULATOR ::>Nn FRllCTICrJ 

* D rtlGISTER = ACCUMULATOR 3Rn ::-RACTION 

* * REGISTERS ALTERED 
* ALL 
* * MAXIMUM SLBROUTINE LEVELS USED 
* 2 .. 
* * FLOATING f·DlNT ABSOLUTE SUBROUTINE 

* * THE FLOAT.ING POINT ABSOLUTE SU.BROUTTNf SETS THF SIGN OF THE 
* VALUE IN THl FLOATING POINT ACCUMULATOR POSITIVE. 

* * ENTRY POH~l 
* ABS 
• 
•ENTRY CONLllIONS 
* NONE 
• * EXIT COND1110NS 
* CONTkUl.. BITS sET AS uErINED roR THF SYSTE~ 
* A RlGISTER = ACCUMULATOR EXPONENT 
* B R~GISTER = ACCUMULATOR SIGN AND lST FRACTION 
* C RlGISTER = ACCUMULATOR 2Nn FRllCTION 
* D RlGISTER = ACCUMULATOR ~Rn rRnCTIGN 
* E REt.l~TER = SIGNirIL.ANCE lNDEXt IF THE PREVIOUS 
* OPERATION WAS AN ADn OR SURTRACT 

* * REGISTERS ALTERFO 
* ALL 
* * MAXI~UM SL3ROUTINE LEVELS USED 
* 0 
• 
* * FLOATING HllNT .7fRO SURROUTINE 

* 

© 1976 Processor:rechnology·Corporatlon 
PRINTED IN U.S.A. 



-· ----A,,-p-U-xlrS-rr- A FOCAL IITTfRPf{E:Tr-R roR THE 808U _________ _ ------- . - -· -- -P-llGT-. - so· 

?6::1 
?6';2 
n::3 
2!02 4 
?l',(!5 
2626 
?6';7 
n:: a 
?6';9 
?6110 
?6~1 
?6 "! 2 
::>6~3 
?1',114 

?6~5 
26116 
?6~7 
?6'Z8 
26~9 
?640 
?641 
?642 
?643 
?644 
2645 
?646 
?(,47 
;>!';48 
?649 
;>l;c:O 
?6"1 
?6':2 
?6~3 

?6t::4 
?6:5 
;>(,c: 6 

?6<:7 
::>6:8 
?6':9 
?6/!'. 0 
nn 
?6€2 
::>&;(: 3 
:>6f 4 
:>6E5 
:>6€ 6 
?6(:1 
?6€8 
:>J;t-9 
?i;70 
?671 
?(.,12 
?67 3 
?t:..74 

::>i;75 

LDC: 0th.IE CT C: ODt.. SOURCE ST Al lll\ENT 

* THE FLOATINt> POHJT Zf"RO SUBR.OUTINF" PLACFS THF VALUE ZERO IN 
* THE FLOATl~u POINT ACCUMULATOR. 

* * ENTRY POINT 
* ZRO 
* * ENTRY CONullIONs 
* NONE 
* 
* EXIT CONDlllONS 

* CONTkOL BITS SET AS uEFINED rnR THE SYSTEM 
* A RE.GISTER = ACCUMULATOR f"XPOtJENT 
* £3 RC.GISTER = ACCUMULATOR Slr.N AND lST FRACTIOl\J 

* c Rt.GI STER = ACCUMULATOR :.>Nn F'"RACTION 

* 0 RE.GISTER = ACCUMULATOR 3Rn FRACTION 
* * REGISTERS ALTERFO 
* A•ll•L 
* * MAXIMUM S~BkOUTTNE LEVELS USED 
* 0 

* 
* * FLOATING FOlNT T[ST SUBROUTINE 

* * THE FLOAT1N'1 POINT TrST SUBROUTINf" 1 OADS THE VALUE IN THE 
* FLOATING f'O.lNT llCCUMUL/\Tflk INTO THE REGISTERS AND SETS THE 
* ZERO AND Sl<>N CONTROL RITS TO INOTCATE THE CORRESPONDING 
* ATTRIBUTES _,f THE VALUf. 
* ENTRY POil\il 
* TST 

"' * ENTRY cONullIONs 
* NONE 

* * EXIT CONDITlONS 
* CONTROL BITS SET AS DEFINED FOR THr SYSTEM 
* A RC.GISTFR : ACCUMULATOR F"llPCltJENT 
* B RlGISTER : ACCUMULATOR sir.N AND lST FRACTIO~ 
* C R~GISTER = ACCUMULATOR 'NO FRACTION 
* 0 Rt.GISTER = ACCUMULATOR 3P~ FRACTION 
* E RE&l~TER = SlGNIFIC..ANCf.INnrx. Ir THF PREVIOUS 
* QP[R/\TiuN WAS AN AOn OR SURTPACT 

* * REGISTERS ALTERFD 
* ALL 
* * MAXIMUM s~aRoUTINE LEVELS USED 
* 0 

* 
* * FLOATING ~OlNT roMPLFMENT SUBROUTJNf" 

* THE FLOATH.1"1 POINT COMPLEMENT SURROUTTNE CHMJGES THE 
* llRITHMETIC.. ~IGN OF THE VALUE HJ THE Fl OATHJG POINT 

© 1976 Processor·Technology·Corporatlon 
PRINTED· IN U.S.A. 
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'?f76 
?t:;77 
')e.,78 
?t:.79 
?F,eO 
?t,e1 
?i;e2 
?6e3 
2F;e <+ 
u,es 
?F.e6 
::>t;e 1 
?6eB 
?F,e9 
2,C:,<; 0 
::>i;c 1 · 
?t:;<; 2 
')i:.c3 

26<; '+ 
26<;5 
?fC6 
?e.,c7 

A FOCAL INTERPRETER FOR THE 8080 PAGf 51 

LOC OBJECT CODE SOURCE STATE.MENT 

* ACCUMULATOR. 
* ENTRY POir~T 
* CHS 
* * ENTRY CONullION~ 

* NONE 

* * EXIT CONDlllONS 
* CONTkOL BITS SET AS DEFINED FOR THE SYSTE~ 
* A ~EGISTER .: ACCUMULATOR FXPONENT 
* B ~lGISTER = ACCUMULATOR Slr.N A~D 1ST FRACTID~ 
* C R~GISTER = ACCUMULATOR ?Nn FRACTION 
* D ~~GISTER : ACCUMULATOR 3Rn FRACTION 
* [ REGl~TER E SIGNIFILANCE INnEx. IF THE PPEVIOUS 
* OPERATivN WAS AN ADn OR SURTRACT 

* * REGISTERS ALTERED 
* ALL 
* * MAXIMUM SU8ROUTTNE LEVELS USED 
* 0 
* 

©t 976 Processor:rechnology·Corporatlon 
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u,~9 

::>7rO 
27rl 
?71'2 
27r3 
?71'4 
271'5 
27r6 
no1 
nra 
?71"9 
2710 
2711 
2712 
?713 
2714 
:?715 
2716 
'-717 
2118 
?719 
n20 
2121 
2722 
2723 
'-7;4 
2725 
n::G. 
2727 
::>7;8 
'-729 
?7?0 
:?7?1 
?7?2 
::>n3 
::>7;-4 
?1!5 
27!6 
27?7 
:?7?8 
27?9 
'-71.10 
::>7t.i 1 
27112 
27113 
27114 
2745 
?746 
27117 
'-748 
?.749 
::n~o 
27~1 
27~2 
:>7• 3 

A FOCAL INTERPRETER FOR THE 8080 PAGf 

LOC 

OFB4 
OOOF 

0FB4 

0FB4 
OFB5 
OF'B6 
OFB7 
OFB8 
OFB9' 
OFBA 
OFBB 
OFBC 
OFBD 

OFBE 
OFCO 
OFC2 
OFC3 
0FC4 

. OFC5 
OFC7 

OFC8 
OFC9 
OFCB 
OFCD 
OFCE 
OFDO 

OFOl 
OFD3 
OFD5 
OFD6 

OBJECT CODE 

73 
2c 
77 
2C 1_ ~ 
70 
2c 2 ~ 
71 
2c. 2 ~ 
72 
C9 

26 00 
2E 35 
AF 
77 
C9 

3E 80 

AF 
26 00 
2E 36 
A6 
EE 80 
77 

26 00 
2E 35 
7E 
A7 

06 

SOURCE STATEMENT 

AR ITH: EQu $ 

ARTHB: l~v <ARlTH 

INIT: 

8008 Bl~ARY ~LOATI~G POINT SYSTFM 

MODIFIED FOR 8080 FALL 1975 

ARITHMElIC AND UTILITY PACKAGE 
PROGRAMMMER: CAL OHME 
SUPPLIED FROM INTEL'S USER LIRRARY 
DATE 2& DECEMBER 1973 
ARITH lS THF BEGGINING ADDRESS OF THE 
ARITHMElIC ANO UTILITY PACKAGr OF THE FLOATING 
POINT SYSTEM, 
SCR I~ THE AEGINNING ADDRESS OF THE 
RAM U5Eu AS sCRATCHPAU FOR THE SYSTEM 
THE RAM MULTIPLY 'ANO DIVIDE SUBROUTINES 
ARE MOVED FROM ROM TO RAM BY SURROUTINE 
INIT AND ARF EXECUTED IN RAM ONI Y. 
RAM MU~lIPLY SUBROUTINE. 
INIT 5U8ROUTINE ENTRY POINT 

[(wV $ 

STR SUBROUTINE ENTRY POINT 
Mvv M•E ;STORE 7EROETH WORD 
I~R L ITO ADDRESS FIRST WORD 

STR: 
1'1l( 11- STR1: 

MOV M•A ISTORE FIRST WORO 
I~R L ;To ADDRESS SECOND WORD 
MOV Me8 ;STORE SECOND WORD 

IN( ff I~R L !TO ADDRESS THIRD WORD 
MOY M,L' ITO STORE THIRD WORD 
IhR L ITO ADDPESS FOURTH WORD 
~LV M•D ;STORE FOURTH WORD 
Rll !RETURN TO CALLER 

FLOATINb POINT ZERO sUBROUTINF F~T· PNT• 
ZRo: MVl H,SCRB ITO ADDRESS SCRATCH BANK 
ZR01: MVl LtACCE ITO ADDR ~CCUM EXPONFNT 

XRA A I ZERO 
MOY M1A ;CLEAR ACCUMULATOR EXPONENT 

CHS: 

I 
ABS: 

TST: 
TST1: 

• RlT !RETURN TO CALLER 
FLOATlNb POINT CHS SUBROUTINt EMT. PNT. 

MVl A12000 IMASK FOR SIGN RIT 
Db 0060 ILBI INST To SKIP NEXT WO 

FLOATINb POINT ABS SUBROUTINE ENT. PNT. 
XkA . A IZERO 
MVl H1SCRB &TO ADDRESS SCRATCH ~ANK 
MVl L•ACCS ITO ADDRESS ACCUM SIGN 
A~A M !COMPLEMENT OF SIGN 
XRI 2000 !COMPLEMENT THE SIGN BIT 
MLV MeA IACCUMALOTOR SIGN 

FLOATlNb POINT TEST ENTRY POINT. 
MVl H,SCRB cTO ADDRESS SCRATCH RANK 
MV 1 · L, ACCE I TO ADOR ACC:UM EXPONENT 
MOv , A ,M ; ACCUMULATOR EXPONENT 
All..A 1 A I SET CONTROL RITS 

© 1976 Processor:rechnology·Corporatlon 
PRINTED IN U.S.A. 



<;Tit NT 

27".4 
?7'"5 
27"6 
27"'7 
27<:8 
27<:9 
27£:0 
21E1 
27~2 
?7E3 
;:>7 (: 4 
'-1f 5 
27£:6 
')1(: 7 
27(:8 
27€9 
~770 

2771 
2772 
?773 
2774 
2775 
2776 
2777 
2778. 
2779 
'720 
2721 
ne2 
?7<!3 
27!!4 
nes 
2726 
2727 
2728 
27!!9 
27'50 
27'H 
27'52 
27'53 
27'54 
27'55 
27'56 
27'57 
27'58 
27'59 
2RC0 
2!'101 
2AC2 
?1\03 
21304 
21'\05 
21306 
2~C7 
2808 

A FOCAL INTERPRETER FOR THE 8080 PA Gr 53 

LOC 

OF07 
OFDA 
OFDB 
OFDC 
OFDD 
OFDE 
OFOF 
OFEO 
OFEl 
OFE2 
OFE3 

OFE6 
OFE7 
OFE8 
OFEB 
OFEC 
OFED 
OFEE 
OFEF 
OFFO 
OFFl 

OFF2 
OFF.3 
OFFS 
OFF6 
OFF7 
OFF9 
OFFS 
OFFE 

OFFF 
1000 
1002 
1003 

1004 
1005 
1006 

• 1009 
1ooc 
lOOF 

1012 
1013 
1014 
1017 
1019 
lOlA 
lOlC 
101D 
101E 

1021 

OBJECT co:::>E 

CA OE OF 
5F 
2C 
7E 
2C 
AE 
2C 
4E 
2C 
56 
C3 F2 10 

7E 
A7 
CA AE .OF 
5F 
2C-)..':;, 
7E 
2C · 1. ~ 
4E 
2c l "':> 
56 

6F 
F6 80 
47 
AD 
26 00 
2E 35 
CD 84 OF 
A8 

47 
F6 01 
78 
C9 

7E 
A7 
C4 OD 11 
CA BE OF 
DA 42 10 
CD CS 11 

78 
A7 
FA 21 10 
2E 35 
7E 
DE 01 
77 
cs 
CD 34 11 

CD A8 11 

SOURCE STAlE.!l!ENT 

; 
LOO: 

JZ 
MOV 
If\iR 
MvV 
INR 
XRA 
INR 
MCV 
H,R 
MG\I 
J"'1P 

FLOATli'4f:. 
MOV 
Af\A 
Jl 
MOV 
If\iR 
MGV 
If\.R 

1 "'~ t4 Mull 
IN')( H IfliR 

Mui/ 

LODl: 

STORE THE 
Mull 
Of\l 
MO\/ 
XRA 
MVl 
MVl 
CALL 
XRA 

ZRO 
Et A 
L 
AtM 
L 
M 
L 
C•M 
L 
O•M 
ADD12 

POINT LOAO 
11 • M 
II 
ZRO 
E•A 
L 
A•M 
L 
CtM 
L 
OtM 

;IF ACCUMALOTOR IS ZERO 
IACCUM FXPONENT 
!TO ADOR ACCUM SIGN 
;ACCUM Sir.N 
!TO ADDR ACCUM lST FRACTION 
;ACCUM Sir.N AND lST FRACTIO~ 
ITO ADOR ACCUM 2ND FRACTION 
; ACCUMULATOR 2ND FRACTION 
;TO ADDR ACCUM 3RD FRACTION 
ACCUM 3RD FRACTION 
!TO SET EXIT CONDITIONS 

ENTRY POINT 
;OPERAND >XPONENT 
:SET CONTROL FLAGS 
!IF OPERAND IS ZERO 
!OPERAND FXPONENT 
!TO ADOR OP SIGN ANO lST 
;OPERAND sir.N AND lST DIGIT 
;TO ADDRESS OPERAND 2ND DIGIT 
!OPERAND ~ND FRACTION 
1TO ADDRESS OPERAND 3RD FRACTION 
;OPERAND ~RD FRACTION 

OPERAND 
L•A 
2000 
BtA 

IN THE ACCUMULATOR 

L 
HtSCRB 
L•ACCE 
s.TRO 

;OPERAND SIGN AND 1ST FRACTION 
!ACCUMULATOR lST FRACTION 
IACCUM lST FRACTIN 
lACCUM Sir.N 
;TO ADDRESS SCRATCH BANK 
!TO AODR ACCUM EXPONFNT 
:SET THE ACCUM 
IACCUM Sir.N AND lST FRACTION 

SET Cu~lROL 
MOV 

B 
BITS 
Rt A 

AND E:XIT 
IACCUM SI~N AND lST FRACTION 
ISET Slf.N BIT FOR EXIT 
IACCUM EXPONENT 

I 
RNOA: 

ORl 
MOii 

.RU 
FLOATING 

MCJy 
Af\iA 
CNZ. 
Jl 
JC 
CALL 

NORMALlt.E 
MOV 
ANA 
JM 
MVl 
MGV 
S8l 
MOV 
R2. 
CALL 

ROUND lF 
CALL 

1 
A•E 

;RETURN TO CALLER 
POTNT MUL SUBROUTINE ENTRY POINT. 

AtM ;OPERAND >XPONENT 
A ;SET CONTROL FLAG 
MDEX ;READ OPERAND IF NOT ZERO 
ZRO :IF ZERO OR UNDERFLOW 
OVERF' : IF OVERF'LOW 
MULX ;CALL F'IXfD MULT SUBRTN 

IF NECESSARY 
AoB llST PRODUCT 
A !SET CONROL BITS 
RNDA l!F NO NOR~ALIZATION REQUIRED 
LoACCE ;TO ADOR ACCUM EXPONENT 
A,M ;ACCUM fXPONENT 
1 !DECREMENT ACCUM EXPONE:NT 
M•A IACCUM EXPONENT 

&RETURN Tn CALLER IF' UNDERFLOW 
LSH 

NEC:ESSMH. 
ROND 

;CALL LHT SHIFT SUBROUTINE ©1976 Processor:rechnology-Corporstlon 

;CALL ROUNDING SUBROUTINE PRINTED IN U.S.A. 



Fll'IPO XASM 

2;0 9 
2A10 
2R11 
:nq 2 
2'113 
2Q, 14 
?'115 
? ''16 
?'117 
2A18 
2A19 
:?1320 
2'121 
2822 
?'1;:>3 
?'124 
?'125 
2826 
2'127 
2"128 
2'129 
21'!:!0 
21'1~ l 
::>a~ 2 
.?'1~3 
2'1!4 
2'1!5 
28~6 

28~7 

2'1~8 

28'19 
2'140 
?P4l 
?'142 
21343 
?Rf.14 
21'\ti5 
;:> !14 6 
2t:11.17 
;>P48 
?'\(J 9 
?'1"0 
2RC:l 
;>All 2 
?P,O: 3 
21\lt 4 
2Alt5 
2'1!'6 
?11!'7 
28!'8 
21'11t9 
?'Ii: 0 
::>l'!O 
;> p ~ 2 
?ti~ 3 

A FOCAL INTfRPRETER FOR THE 8080 PA Gt 

1024 
1027 
1028 
102A 
1028 

102C 
1020 
102[ 
1030 
1033 
1036 
1039 
103A 
1030 
103F 

1042 
1044 
1046 
1048 
1049 
104A 
1048 

104C 
104E 

104F 

1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 

1058 
.105A 
105C 
1050 
105E 

105F 
1060 
1061 

106'+ 
1065 
1066 
1068 
1069 

DA 42 10 
47 
F6 01 
78 
C9 

AF 
96 
FE 01 
D4 OD 11 
DA 42 10 
CA CO OF 
4F 
CD 08 12 
26 co 
DA 21 10 

26 00 
2E 33 
3E FF 
77 
07 
C9 

3E 80 

AF 

SE 
2C 
AE 
47 
2C 
4E 
2C 
56 

26 00 
2E 35 
7E 
20 
77 

7B 
A7 

00 

06 

CA 03 OF 

68 
78 
F6 80 
47 
AD 

DIV: 

JC. 

"li 11 
ORl 
M{JV 

RU 

OVERF 
El, A 
1 
A' E 

FLOATING POINT DIV 
XkA A 
SI.JS M 
CPl. 1 
c~c MDEX 
JC OVERF 
.JZ ZROl 
MOii c.A 
CAL1.. DIVX 
MVl H•SCR8 
JC R~JOA 

; IF OVE:RFI O\ol 
;ACCUM SIGN AND lST FRACTlOllJ 
I SET SIGN BIT 
;ACCUM EXPOENT 
!RETURN To CALLER 

SUBROUTINE ENTRY POINT. 
!ZERO 
;COMPLEMENT OF DIVISOR EXPOllJENT 
1SET CARRY IF DIVISION BY ZERO 
;READ OPERNAD IF NOT ZERO 
:IF OVERFLOW OR DIVISOON BY ZERO 
; IF UNOrRFLOW 
;DIVISOR lST FRACTION 
!CALL FIXFD DIV SURRTN 
:TO ADOR SCRATCH BANK 
;IF NO UNOERFLOW 

I SET OVERFLOW FLAG 
OVERF: MVl H•SCR8 ITO ADOR SCRATCH BANK 

!TO ADDR OVERFLOW FLAG 
!OVERFLOW FLAG 
lOVERFLOw FLAG 

; 
SB: 

AD: 

M\/l L•OVER 
MVl At3770 
IJ:{J\I Mt A 
Rli.. 
RET 
DB O 

FLOAT~NG POINT SUB 
MVl A•2000 
Du 0060 

FLOATING POINT ADD 
XkA A 

LOAD TH[ OPERAND 
MGll E,M 

;SET CARRY RIT FOR EXIT 
;RETURN To CALLER 
!CHECK SUM WORD 

SUBROUTINE ENTRY POINT 
;MASK TO CHANGE OP SIGN 
IL8I INST TO SKIP NEXT WO 

SUBROUTINE ENTRY POINT 
;ZERO 

IOPERANn FXPONENT 
I~R L 
XRA M 
MOV B•A 
I~R L 

. ; TO ADOR 
I OPERAND 
;OPERAND 
ITO ADDR 
I OPERAND 
;TO ADDA 
I OPERAND 

OP SIGN lST FRACTION 
SIGN AND lST FRACTION 
SIGN AND lST FRACTION 
oPrRANO 2MD 

MOii CtM 
IN I' 11 I11iR L 

MOV D•M 
SAVE INlTIAL EXPONENT 

?ND DIGIT 
OPERAND 3RD FRACTION 
~RD FRACTION 

MV l HI sCRB :TO ADOR sCRATCH PAD 
MVl L•ACCE :TO ADDR ACCUM EXPONENT 
Mull A•M IACCUMALOTR EXPONENT 

o~~ ~ OCR L :TO ADDR INITIAL EXPONENT 
MOV M,A !INITIAL FXPONENT 

CHECK FuR ZERO OpERAND 
.MGV AtE lOPERANO FXPONENT 
A~A A lSET CONTROL RITS 
JZ TSTl :IF OPERAND rs ZERO 

GENERAT( SURTRACTION FLAG, RESTORE 
SUPPRlS5ED FRACTION BIT 

Muv ~,B IOPERANn 
MGV A•1B ;OPERAllJD 
ORl 2000 I OPERAND 
Muv B•A !OPERAND 

SIGN AND FIRST 
SIGN AND FIRST 
1ST FRACTION 
1 ST FRACTION 

XkA L !OPERAND SIGN 

FRI\ CTI ON 
FRACTION 

© 1976 Processor:rechnology.Corporetlon 
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AOPO XASM A FOCAL INTERPRETER FOR THf 8080 PAGE 55 

<;T'< NT LOC OBJECT CODE SOURCE STAH.ll1ENT 

:>Bf: 4 106A 2E 36 Jll,ll l L•ACCS ;To /\DOR AC CUM SIGN 
?"IE5 l06C AE Xhtl M ; SUBTRACTTO~J FLA(, 
28f:6 1060 2E 3A Mii l Lt SF ;TO AOl"JR SURRRACTirlN FLAG 
28f:7 l06F 77 MuV Mt A ;SURTRACTTON FLAG 
2~f:8 DETER" lNE RF'LATIVE MAlillJITUDES OF 
;:>P,~9 OPERM.D ANO ACC.UM 
;:>870 1070 2E 35 Mid L•llCCE ITO AOOR ACCUll-1 EXPONENT 
21171 1072 7[ MLV A•M ;ACCUM EXPONENT 
?Fl72 1073 A7 Al~A /I :SET CONTROL ens 

. 2873 1071.! CA FE 10 Jt ADD17 I IF AC CUM IS ZERO 
?AH 1077 93 Su8 [ ;OIFFEROJ<:E HJ EXPONENTS 
:>875 1078 DA 86 10 JC. 11002 ;IF AC CUM SMALLER THAN OP 
?P.76 CHECK FOR INSIGNIFICANT OPERAND 
02877 1078 FA 03 OF J,.,, TSTl I IF OPF'RANO rs INSIGMIFICAllJT 
2878 107[ FE 19 CF· l 0310 :COl\APARf SHIFT courJT TO 25 
2879 1080 DA· A5 10 J(. 11DD3 1JOIN EACH PATH IF OP SIGNIF 
?8eO 1083 C3 D3 OF Jl\',P TSTl I OPER Al'Jn TS trJSIGNIFYCANT 
::ian I CHECK FuR INSIGNIFICANT ACCUMULATOR 
21'1!'2 1086 F2 FE 10 AD02: Jf' ADD17 ;IF ACC!JM IS INSIGNIFICANT 
28/1~ 1089 FE E7 01 3470 COMPARE SHIFT COUNT TO MINUS 25 
21l!"4 1088 DA FE 10 JC. ADD17 IIF AC CUM IS TNSIGNIFICM•T 
2Ae5 108[ 73 ML\I MtE ;OPERANn FXPONENT 
:;>P,J> 6 l08F 5F MuV (,A ; SHIFT COIJllJT 
28e7 1090 -2C.3A Mii l Lt SF ITO ADDRESS THE SUBTRACTIOllJ FLAG 
;:>ll i: 8 1092 7E Mu It AoM :SUBTRACTTON FLAG 
?P.e9 1093 2E 36 Mii l LoACCS :TO llDOR THF l\CCU"'1 SIGN 
?P.50 1095 AE XkA M I O.PERAllJD SIGN 
2P51 10% 77 ML\/ Mt A IACCUM Sir.N 
?'152 1097 AF XkA A IZERO 
;::> .,.; 3 1098 93 SlJ i3 E ;COMPLEMENT SHIFT OUNT 
:;>1151+ EX C HAt• C. E. ACCUMULATOR AND OPERANn 
:;>ll'E 5 1099 2c Ir.R L ;TO ADnR ACCUt-1 lST FRACTIOllJ 
?1156 l09A SE MC, y E•M IACCUM 1ST FRACTION 
;:.11«;7 1099 70 MuV M•8 ; OPERANn 1 ST FRACTION 
?AS 8 109C 43 Mu II B•E IACCUM lST FRACTION 
211'39 1090 2C H.R L :TO ADOR 211Jn FRACTION 
2900 l09E 5E MLv EtM ;ACCUMULATOR 2ND FRACTION 
?q() 1 109F 71 Mull 111.c ;OPERAND :>llJD FRACTION 
:::>9C2 lOAO 'tB Mu II CtE IACCUM :>Nn FRACTION 
;:>qC3 lOAl 2C I!l.R L ITO ADOR ACCUM 3RO FRACTION 
?904 lOA2 SE MG\/ E•M lACCUM 3Rn FRACTION 
2"l05 10A3 72 . Mu·v M•O I OPERAND 3RD FRACTION 
?9C6 lOA4 53 Ml,v D•E lACCUM 3Rn FRACTION 
2907 l POSIT !Dr..., THF OPERAND 
?<?08 l0A5 CD 41 11 ADD3: CA"-L RSH I POSITION THE OPERAND 
29C9 101\8 2[ 3A M\I l L • ">F ITO ADnR SURTRACTION FLAG 
;:>91 0 lOAA 7E l'OV AoM I SUBTRAl.T TCN FLAG 
:>q11 10118 A7 Af\.A A :SET CONTROL BITS 
?912 lOAC 2E 39 Mii l LtACC3 :TO ADOR ACC:lJM 3RO FRACTION 
2913 lOAE FA 05 10 .,,,., ADD9 I IF SURTRACTION REQUITRED 
;:>914 ADD ALOlND TO Al!GEND 
2915 1081 7£ MC. II I\' M 1AUGE~O 3RD FRACTfoN 
?'316 1082 82 ALLl D IAUGNED 3RO FRACTHJ 
:;iq17 1083 57 MOY O•A lSUM 3Rn FRACTION © 1976 Proceuor:rechnok>Qy.corporaUon 
2918 1084 20 OCR L :TO ADOR AUGEND 2ND FRACTIO~ PRINTED IN U.S.A. 



Fll'IPO XASM 

?q19 
?<i;.: 0 
?'1; 1 
:.>">;:>? 
?q;>3 
;>q;;4 
::>ens 
?q;; f, 

;>q;; 7 
?q;;8 
;?q;>9 

::.iq-.o 
:;oq·q 

?"l"J 2 
2'P3 
?"P4 

::>9~5 
2<1::6 
;>9 "f 7 
?'1 ... 8 
?9::9 
2940 
?"141 
29142 
;>g43 

?944 
?945 
2946 
?<H17 
2q48 
?"34 9 
;>'1!0 
29" 1 
2q~2 

:>911: 3 
?'1!''+ 
2qo:5 
29!6 
29!'7 
2q•a 
29"9 
2"!(.0 
29E1 
29E2 
291=3 
2qi: 4 
?CJ(.5 
?'11!6 
29(.7 
2'1E8 
29!=9 
:>970 
;>q71 
2972 
;>q73 

A FOCAL INTfRPRETER FOR THE 8080 

LOC 

1085 
1086 
1007 
1 OB ll 
1089 
lOOA 
1088 
1 0 P,C 

lOEF 
lOCO 
1 OCl 
10C2 
1oc3 
10(4 
10C5 
10C6 
1DC7 
10C8 
10C9 
lOCB 
lOCC 
lOCE 
1001 
1002 

1005 
1006 
1007 
1008 
1009 
lOOA 
1008 
lODC 
lOOD 
lODE 
lODF 
lOEO 
1DE1 
10E2 
lOE3 
10(6 
10E0 9 
lOEC 
lOEF 
10F2 
10F3 
10F5 
lOF6 
10F7 
lOF8 
lOF9 
lOFB 
lOFC 
lOFD 

O[JJE.,CT CODE 

7l 
€9 
4r 
20 
7l 
88 
47 
(J2 

lF 
47 
79 
lF 
4f" 
7A 
lF 
57 
lF 
5F 
2E 
7E 
(6 
DA 
17 
C3 

AF 
93 
SF 
7E 
9A 
57 
20 
7E 
99 
4F 
20 
7E 
98 
47 
DC 
F4 
F2 
co 
DA 
47 
2E 
78 
96 
6F 
78 
F6 
78 
50 
C9 

EC 

Ol 
42 

EC 

67 
7A 
co 
AS 
42 

01 

10 

10 

10 

1.1 
11 
OF 
11 
10 

SOURCE STAH~nJT 

r.'( \I 

A[., l 
M (, ~ 
DLR 
II.(;~ 

Al(.. 
ML\/ 
Jr,(.. 

RIGHT ~HIFT 
RAR 
Mu \I 
~till 

RAR 
Mu v 
Mu 11 
RAR 
Mu II 
RAR 
ML 11 
MVl 
Mu 11 
ALl 
JC. 
MGV 
Jl".P 

AtM 
c 
Ct A 
L 
AtM 
£3 
Gt A 
AD011 
SUM TO 

D•A 

Et A 
LtACCE 
AtM 
1 
ovrnF 
Mt A 
AD011 

I 
AD09: 

SUBTRACl 
XRA 
sua 

SURTRAHE"NO 

Mu 11 
MC! \I 
SLS 
MCJV 
DLR 
Mu II 
Sba 
MOV 
DC.K 
MCJV 
SbB 
Mu 11 

ADDlO: cc. 
CP 
JP 

ADOll: CALL 
.;c. 

ADD12: MOV 
MVl 
j\llUll 

sua 
Mvv 
MuV 
ORI 
MuV 
MvV 
RU 

A 
E 
Et A 
AtM 
D 
Q,A 
L 
A•M 
c 
Ct A 
L 
AtM 
R 
BtA 
COMP 
NORM 
ZROl 
ROND 
QVERF 
B•A 
L•P~EX 
A.E 
M 
Lt A 
AoB 
1 
A~E 

E1L 

IAUGNED ~ND rRACTION 
1ADO£ND 2ND FRACTION 
1SUM 2Nn FRACTIO~ 
;To AOnR AUC,NNO lST FRACTION 
IAUGlNn 1ST FRACTION 
;ADDEND 1ST FRACTION 
!SUM lST FRACTION 
IIF NO CARRY FROM 1ST DIGIT 

NOHMALIZEO POISITION 
IRJ(;HT SHIF"T SUM lST DIGIT 
1SUM lST FRACTION 
ISUM 2Nn FRACTION 
IRIGHT SHIFT SUM 2NO DIGIT 
!SUM 2NO FRACTIOM 
ISUM 3RO FRATION 
; IRIGllT SHIFT SUM 3RO FRACTIOtJ 
;SUM 3RO FRACTION 
t4TH FRACTTON=LOh RIT OF 3RD 
ISUM 4TH FRACTION 
;TO ADDRESS ACCUM fXPONENT 
IACCUM fXPONENT 
IINCREMFNT ACCUM EXPONENT 
; IF OVERVI OW 
I AC CUM fXPONOJT 
ITO ROUND FRACTION 

VHOM MINUFNO 
IMINUENO 4TH FRACTION IS ZERO 
ISUATRAHEND 4TH FRACTION 
;DIFFERENCE 4TH FRACTION 
!MINUEND ~RD FRACTION 
;SUBTRAHEND 3RD FRACTION 
lDIFFERFNCE 3RD FRACTION 
;To ADDRESS MINUEND ~NO FRACTION 
gMlNUEND 'NO FRACTION 
!SUBTRAHEND 2ND FRACTION 
&DIFFERENCE 2ND FRACTION 
1TO ADDRESS MINUEND. 1ST FRACTION 
;MINUEND 1ST FRACTION 
ISUBTRAHENO 1ST FRACTION 
IOIFFERENr.E 1ST FRACTION 
!COMPLEMENT IF NEGATIVE 
;NORMALIZF IF NECESSARY 
!IF UNDERFLOW OR ZERO 
!CALL ROUNDING ROUTINE 
!IF OVERFLOW 
;ACCUM ~ll.N ANO lST FRACTIO~ 
;TO ADDRESS PREV EXPONENT 
;ACCUM fXPONENT 
;DIFFERENCE IN EXPONENTS 
;DIFFERENCE IN EXPONENTS 
IACCUM Sil.N AND lST FRACTION 
;SET SIGN BIT FOR EXIT 

PA Gr 

;ACCUMULATOR EXPONENT 
!SIGNIFICANCE INDEX 
!RETURN To CALLER 

©1976 ProcHM>r.:rechnoiogy.Corporatlon 
PRINTED IN U.S.A. 



MPO XASM A FOCAL INTERPRETER FOR THE SOSO PAGf 57. 

C:T111 NT LOC OBJECT CODE SOURCE STATEMENT 

2q74 LOAD THE. ACCUMULATOR wITH THE OPERAND 
:>975 lOFE 2'E 3A ADD17: MVl L1SF ;TO ADDR SURTRACTION FLAG 
:>976 1100 7E MOV AtM ;SUBTRACTTON FLAG 
2977 1101 2( 36 MVl LtACCS ITO ADOR ACCUMULATOR SIGl\i 
::>C17S 1103 AE XkA M IOPERAf'.Jn SIGN 
::>979 1104 20 OC.R L ;TO ADDR ACCUM EXPONfNT 
2'3eO 11os CD 84 OF CALL STRO I SET THF" ACUM 
2'3/11 llOS A8 XRA B IACCUM sir.N AND FIRST FRACTION 
::>Clp2 1109 C3 F2 10 J~1P A0012 I JOIN EXIT CODE 
:>'3113 llOC 00 Du 0 ;CHECKSUM WORD 
::>'3~ If SUBROUTINE TO READ THE OPERAND AND 
;:i'3e5 CHECK THE ArCUMULATOR EXPONENT 
29/16 1100 47 MDEX: MCiV BtA !EXPONENT MIDIFIER 
?'=l1! 7 110[ 2C '""~ It-.R L ;TO ADOR OP SIGN, 1ST FRACTION 
29/18 110F 4E MOV C•M IOPERANn str.N AND 1ST FRACTION 
ne9- 1110 2C '" ~ 11\R L ITO ADDRESS OPERAND 2ND FRACTION 
29<;0 1111 56 MOV OtM ;OPERAND ::>ND FRACTION 
?.9H 1112 2C tu'I'- INR L ;TO ADDRESS OPERAND 3RD FRACTION 
::>9c;2 1113 SE MG\I EtM !OPERAND ~RD FRACTION 
::>9<;3 1114 26 00 M\/ l HtSCRB ITO ADDRESS SCRATCH BANK 
::?9c;4 1116 2E 35 MVI LtACCE ITO ADDRESS ACCUM EXPOENT 
29<;5 1118 7E MOV AtM IACCUM F"XPDNENT 
29C:6 1119 A7 All.A A ;SET CONTROL BITS 
29c;7 111~ cs RZ ;RETURN IF ACCUM ZERO 
29<:S lllB 80 ACiD B &RESULT EXPONENT PLUS BIAS 
2'3t;9 111C 47 MGll BtA ;RESULT EXPONENT PLUS BIAS 
'000 1110 lF RAR ;CARRY TO SGN 
3001 lllE AS X.kA 8 !CARRY ANn SIGN MUST DIFFER 
30C2 lllF 78 MvV AtB IRES-ULT EXPONENT PLUS BIAS 
3003 1120 06 so Mvl s.2000 IEXP BIAS SIGN MASK MS BIT 
'10{'4 1122 F2 30 11 .JF OVUN lIF OVERFI OW OR UNOERFLOW 
30C5 1125 90 SLij B &REMOVE EXESS EXP BIAS 
301'6 1126 cs RZ ;RETURN IF UNnERFLOW 
30('7 1127 77 MtV Mt A !RESULT EXPONfNT 
'IC'l~8 1128 2C IlliR L ;TO ADDRESS ACCUMULATOR SIG!IJ 
30C9 1129 7E M(JV AtM ;ACCUM Sir.N 
3010 112A A9 XkA c !RESULT SIGN TN SIGN BIT 
31)11 1128 AO ANA B RESULT SIGN 
3!'lt 2. 112C 77 MOV M•A RESULT SIGN 
31113 1120 79 MOV A•C OPERANn SIGN AND FIRST FRACTION 
3n11+ 112E BO Ok A B OPERANO 1ST FRACTION 
31')15 112F C9 Rll ~ETURN To CALLER 
31'!16 1130 07 OVUN: RLC SET CARRY BIT IF OVERFLOW 
'l!'lt7 1131 08 RC RETURN IF OVERFLOW 
3018 1132 AF XRA A ZERO 
'll'l19 1133 C9 RLT RETURN IF UNDERFLOW . 
31120 SUBRO~llNE TO LEFT SHIFT THE A• c. 
31'lH o. ANG E. REGISTERS ONE. BIT 
3t'l22 1134 78 LSH: MOV AtE !ORIGINAL CONTENTS OF E 
'1'12 3 1135 17 RAL :LEFT SHIFT E 
'lfl:?4 1136 .SF MOV Et A :RESTORE CONTFNTS OF E REGISTER 
31':?5 1137 7A LSH1: MGV AtD !ORIGINAL CONTNTS -OF D REGISTER 
3t'l:16 1138 17 RAL. I !LEFT SHin 0 

© 1976 Processor:rechnology.Corporatlon 31\H 1139 57 MOii O•A IRESTORE CONTENTS OF 0 REGISTER 
30:?8 113A 79 MOii AtC &ORIGINAL CONTENTS OF C REGISTER PRINTED IN U.S.A. 



P.1'1110 XASM 

30;:i9 
Vl'IO 
3n ~ 1 
3r,-.2 
'11?3 
31') 11 4 
111-.s 
'ln~6 
'll'J?.7 
31'1?8 
'111:!9 
30t4 0 
3'141 
3'142 
31143 
31'\Q 4 
3145 
31'14 6 
3fl47 
3111.18 
3fl49 
Vl"O 
1\l')C:1 

~'1"2 
31'l" 3 
31')11:4 
'll'l".'5 
'l!'lll:6. 
3011:7 
30"'.8 
30!'9 
31'JE0 
300 
3ne2 
'l'lE 3. 
30E4 
'll'lE5 
30E6 
3'10 
'l'lE8 
3!JE9 
3070 
31)71 
3'17 2 
3073 
30i 4 
'll'J75 
31)76 
3t'1i7 
31)78 
31179 
3neo 
30F1 
11ni=2 
31'lP3 

A FOCAL INTFRPRETER FOR THE 8080 PAGF 58 

LOC 

1138 
l13C 
113D 
l13E 
113F 
1140 

1141 
1143 
1145 
1146 
1149 
ll4A 
1148 
114C 
l14E 
114F 

1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
115A 
1158 
l15C 
115D 
115E 
115F 
1160 
1161 
1162 
1163 
1166 

1167 
1168 
1169 
1168 
116C 
1160 
116E 
116F 
1170 
1171 
1172 
1173 
1174 

OBJECT CODE 

17 
4F 
78 
BF 
47 
C9 

lE 
2E 
BO 
FA 
5A 
51 
48 
06 
95 
C2 

A7 
ca 
6F 
A7 
78 
lF 
47 
79 
lF 
4F 
7A 
lF 
57 
78 
lF 
5F 
20 
C2 
C9 

20 
7E 
EE 
77 
AF 
6F 
93 
5F 
70 
9A 
57 
70 
99 

00 
08 

52 

00 

45 

55 

80 

11 

11 

11 

SOURCE STATl~ENT 

I 
RSH: 
RSHO: 
RSHl: 

RSH2: 

RSH3: 

COMP: 

COMPl: 

RA~ CLEFT SHIFT C 
MUV c.A IRESTORF rONTFNTS OF c RlGJSTER 
MLv A,8 ;ORIGINAL CONTENTS OF B KEGISTEP 
AuC A :LEFT SHIFT B 
MLv B•A :RESTORE rONTFNTS nF 8 REGISTER 
Rll !RETURN Tn CALLER 

RIGHT ~HIFT THE R, Ct Dt ANO r RE~ISTFR 
BY THE. ~HIFT COUNT IN THE A RFGTSTEP 
SHIFT OPERAND TO REGISTER INDICATED BY 
SHIFT CuUNT 

MVl EtO 
Miil L• 0100 
Cl\i1P L 
JI-', RSH2 
Muv r.o 
MOV 01C 
MOV C1B 
M\11 R10 
SUB L 
JN£ RSHl 

IOPERANn 4TH FRACTION Is ZERO 
;EACH REG IS 8 BITS CF SHIFT 
ICOMPARf SHIFT COUNT TO 8 
!IF REQ SHIFT LESS THAN b 

;OPERANO 4TH FRACTION 
;OPERAND ~RD FRACTION 
;OPERAND ?NO FRACTION 
;CPERANn 1ST FRACTIO~ Is ZRRO 
!REDUCE SHIFT COUNT RY 1 REFG 
;IF ~ORF SHIFTS REWQUIR[O 

SHIFT OPERAND RIGHT RY ,.SHIFT COUNT-
BITS. 

A!llA 
RZ 
MO\/ 
At.A 
MOV 
RAR 
MOv 
MOV 
RAR 
MQV 
MCJ v 
RAR 
MCJ \I 
MOv 
RAR 
MO\/ 
OCR 

0 JNZ 
RU 

COMPLE.ME.NT 
OlR 
MO\/ 
XIU 
Muv 
XRA 
MOV 
Sl.JB 
MGV 
MOV 
S8B 
Mv\/ 
MuV 
SliB 

A 

Lt A 
A 
A•B 

BtA 
AtC 

Ct A 
A,0 

Q,A 
AtE 

Et A 
L 
RSH3 

THE B, 
L 
AtM 
2000 
Mt A 
A 
L•A 
E 
Et A 
A1L 
0 
OtA 
Atl 
c 

tSET CONTROL BITS 
;RETURN IF SHIFT COMPLETE 
I SHIFT rOttllJT 
;CLEAR rARRY RIT 
;OPERAND 1ST FRACTION 
!RIGHT SHTFT OP !ST FRACTION 
IOPERANO 1ST FRACTION 
!OPERAND ?!\JD FRACTION 
IFRIGHT SHIFT OP 2NO FRACTOIN 
!OPERAND 21\JD FRACTION 
:OPERAND ~RD FRACTION 
IRIGHT SHIFT Op 3RO FRACTIO~ 
;OPERAND ~RD FRACT00N 
IOPERANO 4TH FRACTION 
:RIGHT SHTFT OP 4TH FRACTION 
!OPERAND 4TH FRACTION 
IDECREMFNT SHIFT COUNT 
!IF MORE ~HIFTS REQUIRED 
!RETURN Tn CALLER 

Ct Dt ANO E RFGISTERS 
!TO ADOR ACCUM SIGN 
;ACCUMAI UTAOR SIGN 
!CHANGE STGN 
IACCUMALATOR SIGN 
; ZERO 
I ZERO 
;COMPLEMENT 4TH FRACTION 
;4TH FRACTION 
; ZERO 
!COMPLEMENT 3RD rAACTION 
13RD FRACTION 
lZERO 
!COMPLEMENT 2ND VFRACTION 

© 1976 Processor:rechnology·Corporatlon 
PRINTED IN U.S.A. 



sOpO XASM 

Sh NT 

30!!4 
30F5 
31'.!!!6 
301'7 
30!!8 
3'J!'9 
30<;0 
301!_!1 
30<;2 
30<;3 
3054 
3055 
30<;6 
3057 
3058 
3059 
31110 
3101 
31C2 
3103 
31!14 
310'5 
3106 
31C7 
3108 
31C9 
3110 
3111 
3112 
3113 
3114 
3115 
3116 
3117 
3118 
3119 
.'112 0 
3121 
3122 
3123 
3124 
3125 
.'1126 
3127 
3128 
3129 
3t!O 
3H1 
3t!2 
31!3 
31!4 
31~5 
31!6 
31!7 
3t!8 

A FOCAL INTERPRETER Fo~ THE 8080 PA Gr 59 

LOC 

1175 
1176 
1177 
1178 
1179 

117A 
ll7C 
1170 
117E 
1181 
1182 
1183 
1184 
1185 
1166 
1188 
1189 
l18C 
1180 
118E 
lf8F 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
ll9A 
1190 
119E 
llAO 
llA2 
11A3 
11A4 
11A5 

·l1A6 
11A7 

11A8 
llAA 
llAB 
llAC 
11AD 
1180 
1181 
1182 
1183 
1184 

1187 

OBJECT CODE 

4F 
70 
98 
47 
C9 

2E 20 
78 
A7 
C2 9A 11 
41 
4A 
53 
5F 
70 
06 08 
6F 
C2 7C 11 
C9 
20 ~ 
7B 
17 
5F 
7A 
17 
57 
79 
17 
4F 
78 
BF 
47 
F2 80 11 
70 
06 20 
2E 35 
86 
77 
CB 
lF 
A7 
C9 

2E 35 
78 
A7 
5E 
FC 87 11 
08 
78 
2C 
AE 
C3 87 OF 

SOURCE STAH:MENT 

MOV CtA 12NO FRACTION 
MOV A•L !ZERO 
S8B B !COMPLEMENT 1ST FRACTION 
MO~ BtA ;!ST FRACTION 
RET !RETURN To CALLER 

NORMALlZE THE REGI3TERS 
NORM: MVI Lt0400 IMAX NORMALIZING SHIFT 
NORMl: MGv AtB IIlST FRACTION 

ANA A ;SET CONTROL RITS 
JNZ NORM3 IIF lST FRACTION NONZERO 
MGV B•C llST FRACTION 
MDV CtD ;2NO FRACTION 
MOV D•E ;3RD FRACTION 
MGV EtA !ZEROTH 4TH FRACTIOLN 
MGv AtL ;NORMALIZTNG SHIFT COUNT 
Sul 0100 ;REDUCE SHIFT COUNT 
MOV L•A ;NORMALIZING SHIFT COUNT 
JNZ NORMl IIF FRACTTOLN NONZERO 
RET !IF FRATION ZERO 

NORM2: OCR L IDECRE~ENT SHIFT COUNT 
MOV A•E &ORIGINAL CONTENTS OF E 
RAL !LEFT SHIFT E 
MOv E•A ;RESTORE THE CONTENTS OF REGISTER E 
MOV AtO :ORIGINAL CONTENTS OD 0 REGISTER 
RAL !LEFT SHIFT D 
MOv D•A IRESTORF CONTENTS OF 0 REGISTER 
MOv AtC !ORIGINAL CONTENTS'OF C REGISTER 
RAL !LEFT SHIFT C 
MOv c.A !RESTORE THE CONTENTS OF c REGISTER 
MGV A•B ;ORIGINAL CONTENTS OF REGISTER B 
AuC A !LEFT SHIFT B 
MOV 8tA !RESTORE CONTENTS OF B REGISTER 

NORM3: JP NORM2 IIF NOT NORMALIZED 
~ov AtL INDRMALIZT~G SHIFT COUNT 
SUI 0400 1REMQVE BIAS 
MVI LtACCE ;TO ADOR ACCUM EXPONENT 
ADD M !ADJUST ACCUM EXPONENT 
MOv M•A !NEW ACCUM FXPONENT 
RZ ;RETURN IF ZERO EXPONENT 
RAR &BORROW BIT TO SIGN 
ANA A !SET SIGN TO IND. UNnERFLOW 
RET !RETURN TO CALLER 

I SUBROUTINE TO ROUND THE B, C, D REGISTERS 
ROND: MVI LtACCE ITO ADDR ACCUM EXPONENT 

MOV AtE 14TH FRACTION 
ANA A !SET CONTROL RITS 
MCV E•M IACCUM EXPONENT 
CM RNDR ICALL2NO LEVEL ROUNOFR 
RC I IF OBER Ft OW 
MUV AtB :lST FRACTION 
INR L ITO ADDR ACCUM SGN 
XRA M ;ACCUM SI~N AND lST FRACTION 
JMP STRl ;RETURN THRU STORE SUBR. 

SECOND L.EVEL ROUNDING SUBROUTINF ©1976 Procesaor:reehnology.Corporatlon 
RNDR: INR D I ROUND 3Rl1 FRACTION PRINTED IN U.S.A. 



Rlll' 0 XASM A FOCAL lNTfRPRETER FOR TH[ 8080 PAGf 60 

<:;T!i NT LOC OBJECT CODE SOURCE STATE.:~ENT 

31?'3 1188 co RNZ &RETURN II=' NO CARRY 
3tt10 1189 oc Il\lR c ·;CARRY TO 2ND FRACTION 
'Hill llBA co Rl\l l. !RETURN II=' NO CARRY 
3142 1188 04 If'IR 8 !CARRY TO 1ST FRACTION 
3143 llBC co Rf'll !RETURN IF NO CARRY 
3144 llBD 78 MG\/ A•E ;ACCUM EXPOENT 
3145 llBE C6 01 AL.l 1 !INCREMENT ACCUM EXPONENT 
3146 llCO SF MOii E•A !NEW ACCUM fXPONENT 
~1117 llCl 06 80 MVI 9,2000 !NEW lST FRACTION 
3148 11C3 77 MOii Mt A INEW ACCUM FXPONENT 
31!19 11C4 C9 RE.T !RETURN Tn RONO SURROUTINE 
31!0 FIXEC POINT MULTIPLY SUBROUTINE 
31!:1 llCS 2E OE MULX: MVl LtMULPl 1TO ADOR 1ST MULTIPLICAND 
31~2 11C7 77 MOii Mt A 1ST MULTIPLtCAND 
31!3 11C8 2E OA MVl LtMULP2 !TO ADOR 'Nn MULTIPLICAND 
31!4 llCA. 72 MOii M•D 12ND MULTIPLICAND 
31 !:5 llCB 2E 06 MVl LtMULP3 !TO AODR ~RD MULTIPLICAND 
31!:6 llCD 73 MOii M•E IR3RD MULTIPLICAND 
31!7 llCE AF XRA A !CLEAR 6TH PRODUCT 
31!8 llCF SF: MOii E•A !CLEAR 5TH PRODUCT 
31!9 1100 S7 Mull D•A !CLEAR 4TH PRODUCT 
3H0 MULTIPL.Y BY EACH ACCUMULATOR 
3tel FRACTION IN TURN 
3te2 1101 2E 39 MVJ. LeACC3 ;TO ADOR 3RD FRACTION 
3te3 1103 CD EO 11 CAl.:L MULX2 !MULTIPLY BY ACCUM 3RD FRACTION 
3H4 1106 2E 38 MVl LoACC2 ITO ADOR ::>NO FRACTION 
3H5 11D8 co OD 11 CALL MULXl !MULTIPLY 8Y ACCUM 2ND FRACTioN 
31H> 1108 2E 37 MVl LoACCl ;TO AOOR tST FRACTION 
3167 I MUL TIPL.Y BY ONE ACCUMULATOR WORn 
3HS 1100 7A MULX1: Muv AtD l5TH PARTTAL PRODUCT 
3H9 llDE S9 MOii E1C PHH PARTTAL PRODUVT 
3170 llOF 50 MOV D•B 1·3RD PARTY AL .PROOUVT 
3171 11EO 46 MULX2: MOii B•M IMULTIPLIF="R 
3172 11E1 6F MOii Lo A 15TH PARTTAL PRODUCT 
3173 11E2 AF XRA A ;ZERO 
3174 11E3 4F MOii C•A 12ND PARTTAL PRODUCT 
317'5 11E4 90 SIJB B ;SET CARRY RIT FOR EXIT FLAG 
3176 11E5 DA Fl 11 .JC. MULX3 ;IF MULTIPLIER IS NOT ZERO 
3171 llES 4A MOIJ CoD 12ND PARTTAL PRODUCT 
3178 11E9 53 MOV D1E 13RO PARTIAL PRODUCT 
3179 11EA C9 RlT IMULT BY 7ERO COMPLETE 
3H0 I COMPLl TE: ADDITION OF MUL TIPLICANO. 
3!el llEB 4F MULXS: MOii C•A 12ND PARTTAL PRODUCT 
31e2 llEC 02 Fl 11 .Jl\l c MULX3 !IF NO CARRY TO lST PRODUCT 
3'123 llEF 04 If\iR B !ADD CARRY TO 1ST PRODUCT 
31e4 llFO A7 ANA A ;CLEAR CARRY BIT 
3H5 I LOOP FOR EAr.H BIT OF MULTIPLIER WORD. 
31e6 llFl 70 MULX3: MOii AoL 15TH PARTTAL PRODUCT, EXIT FLAG 
3H7 11F2 SF AOC A ;SHIFT EXTT FLAG OUT IF DONE 
3HS 11F3 cs RZ !EXIT IF MULTIPLICATION DONE 
31119 11F4 6F MOV Lo A ;5TH PART PRODUCT, EXIT FLAG 
3190 llFS 78 MOii AtE 14TH PARTIAL PRODUCT 
31c;1 11F6 17 RAL. !SHIFT 4TH PARTIAL PRODUCT 
3192 11F7 SF Mvll Et A 14TH PARTTAL PRODUCT © 1976 Proceuor:fechnology.corporat Ion 
31c;3 11F8 7A Mull A•D 13RD PARTIAL PRODUCT PRINTED IN U.S.A. 
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<;TJINT LOC OBJECT CODE SOURCE STATEMENT 

3tc;4 11F9 17 RAL rSHIFT 3Rn PARTIOL PRODUCT 
311;5 11FA 57 MGV OtA 13RO PARTTAL PRODUCT 
'11 c;6 11FB 79 MCV AtC 2NOD PARTTAL PRODUCT 
31. c;7 llFC 17 RAL !SHIFT ~Nn PARTIAL PRODUCT 
31 c;8 llFO 4F MOV Ct A 12ND PARTTAL PRODUCT 
31":9 11FE 78 MCV A,B llST PARTTAL PRODUCT ANO MULTIPLIER 
32C0 11FF lZ RAL ISHIFT lST PARTIAL PRODUCT ANO MULTIPLIER 
3~01 1200 47 MCIV BtA 11ST PARTTAL PRODUCT ANO MULTIPLIER 
3202 1201 02 Fl 11 Jr~c MULX3 !IF NO ADnITION REQUIRED 
3203 ADD ThE MULTIPLICAND TO THE PROnUCT 
3,04 IF THl MULTIPLIER BIT IS ONE. 
'l~C5 1204 7B M(;V A•E 14TH PARTTAL PRODUCT 
3::it: 6 1205 C3 05 00 JMP MULX4 ITO RAM CODF 
3U7 FIXED POINT DIVIDE SUBROUTINE 
3208 I SUBTRACT DIVISOR FROM ACCUMULATOR TO 
32C9 ; OBTAI~ lST REMAINDER 

. 3210 1208 2e: 39 OIVX: M\11 LtACC3 ITO ADDRESS AC CUM 3RO FRACTION 
3211 120A 7E MO\/ AtM IACCUMALTOR 3RO FRACTION 
3212 1206 93 SI.JS E !DIVISOR 3RD FRACTION 
3213 120C 77 MC\/ M•A ;REMAINDER 3RD FRACTION 
3214 1200 20 OCR L rTo ADDRESS ACCUM 2NO FRACTION 
3215 12or· 7E MOV AoM IACCUMAI OTOR 2ND FRACTIN 
3216 120F 9A SbB 0 rDIVISOR 'Nn FRACTION 
'1217 1210 77 MO\I Mt A &REMAINnfR 2ND FRACTION 
'1218 1211 2Ll DC.R L ITO ADDRESS ACCUM lST FRACTION 
3219 1212 7E MOV AtM IACCUMULATOR lST FRACTION 
3?20 1213 9'1 Sb8 c ;DIVISOR 1ST FRACTION 
3221 1214 77 MOV Mt A IREMAINnER 1ST FRACTION 
3222 HALVE TH~ DIVISOR ANO STORE RFOR 
3223 ADDITION OR SUBRRACTION 
322'+ 1215 79 MO\I A•C !DIVISOR 1ST FRACTION 
3225 1216 17 · RAI. !SET ACRRY AIT 
3226 1217 79 MCi11 A•C ;DIVISOR lST FRACTION 
3227 1218 lF RAR !HALF OIVTSOR. lST FRACTION 
3228 +2008 Tu COORRECT QUOTIENT 
3229 1219 2E lE MVl . LtOPlS ;TO ADOR 1ST SUBTRACT DIVISOR 
3230 1216 77 MOV Mo A llST SURRRACT DIVISOR 
32!1 121C 2£ 2C M\11 L•OPlA ITC AOOR .1 ST ADD DIVISOR 
3232 121E 77 MCiV Mt A llST ADD nIVISOR 
3233 121F 7A MOV AtO 1DIVISOR 'Nn FRACTION 
3234 1220 lF RAR !HALF OF nIVISOR 2Nn DIGIT 
3235 1221 2E 1A MV l L•OP2S ;To ADnR ?NO sUBTAACT DIVISOR 
3236 1223 77 MOV Mt A 12ND SUATRACT OIVISRO 
3?37 122'+ 2E 28 M\I 1 Lt0P2A ;TO ADDR 'ND ADD DIVISO~ 
32!8 1226 77 MC.V Mt A 12ND ADD OIVIOR 
3239 1227 78 MCI\/ AtE !DIVISOR ~RO FRACTION 
3?1f0 1228 lF HAR IJALF OF OIVISOR 3RD FRACTION 
32111 .1229 2E 16 M\11 Lt0P3S 1TO ADORE~S 3RD SUBRRACT DIVISOR 
3::>'+2 122B 77 MOV Mt A 13RO SUATRACT DIVISOR 
3?1f3 122C 2E 2'+ M\11 Lt0P3A ITO ADnRESS 3RO AnD OIVISOR 
3?1Jlf 122E 77 MCV Mt A 13RD AOD nIVISOR 
3245 122F 06 00 M\I l B•O 1INIT QUOTIENT lST FRACTION 
3::>46 1231 78 MOV AoB !DIVISOR FOURTH FRACTION 25 ZRRO 
3247 1232 lF RAR ILOW BIT OF DIVISOR 3RD FRACTION ©1976 Procesaor:t'echnology-corporatlon 
3:>48 1233 2E 13 M\I l L•OP4S ITC ADDRE~S 4TH SUBRRACT DIVISGR PRINTED IN U.S.A. 
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~TwNT LOC OBJECT CODE SOURCE STATEMENT 

3,qg 
32•0 
11,cl 
32!2 
3,~3 
3,.4 
32!'5 
3'•6 
3,~7 
3,•a· 
3;>~9 
32E0 
3;>E1 
3?E2 
32E3 
3'E4 
3'E5 
3'E6 
32E7 
''E8 
3:>E9 
3270 
3;>71 
~'72 
3::>73 
3274 
3:?75 
3276 
3?77 
3::>78 
3,79 
3,eo 
32~1 
32e2 
32e3 
321!4 
3,es 
3;>P.6 
321!7 
321!8 
32P.9 
3;>C.:0 
32<;1 
3,c;2 
32c;3 
32<;4 
32<;5 
3;>c;6 
32':7 
'12c;8 
3;u;9 
33C0 
3301 
'1302 
33C3 

1235 
1236 
1238 
1239 
123B 

123C 
123E 
123F 
1240 
1241 
1242 
1243 
1244 

1247 
1249 
124A 
124B 
124C 
124D 
124E 
124F 
1250 
1252 

1253 
1254 
1257 

1258 
1259 
125A 
1250 
125C 
125D 
125E 
125F 
1260 
1261 
1262 

1265 
1266 
1267 

126A 
126B 

126E 
126F 

77 
2E 21 
77 
2E 2F 
77 

2E 37 
7E 
2C 
56 
2C 
SE 
A7 
FA 6E 12 

2E 35 
4E 
oc 
ca 
71 
68 
62 
SF 
16 01 
48 

AF 
CD 12 00 
07 

78 
17 

. 08 
lF 
7D 
17 
6F 
7C 
17 
67 
CD 34 11 

7A 
OF 
DA 53 12 

7D 
C3 23 00 

68 
62 

MDV MtA ;4TH SURTRACT DIVISOR 
MVl Lt0P4A ITO ADORE~S 4TH ADD DIVISOR 
MvV MtA 14TH AOD nIVISOR 
MVl Lt0P4X !TO ADDRESS '+TH ADD DIVISOR 
Mvv MtA ;4TH Ann nIVISOR 

LOAD 15T REMAINDER, CHECK SIGN 
MVl LtACC1 !TO AODR REMAINDEP lST FRACTION 
MOV AtM • IREMAINnrR lST FRACTION 
I~R l ITC ADOR REMAINDER 2ND FRACTION 
MOV DeM !REMAINDER 2ND FRACTION 
I~R L ;TO ADOR REMAINDER ·3RO FRACTION 
MCv EtM IREMAINnER 3RD FRACTION 
A~A A !SET CONTROL BITS 
JM OIVX4 llF REMAINOFR IS BNEr,ATIVE 

ADJUST EXPONENT, POSITION REMAINDFR 
AND I~llIALYZE THE QUOTIENT 

MVl L1ACCE ;TO ADDRESS ACCUM EXPONENT 
MOV CtM ;QUOTIENT EXPONENT 
I~R C IINCREMfNT QUOTIENT EXPONENT 
RZ !RETURN IF OVERVLOW 
MCV M•C 1QUOTIENT EXPONENT 
MCV LtE 1REMEINOER 3RD FRACTION 
MCV H,D IREMAINDER ~ND FRACTION 
MvV EeA IREMAINOER 1ST FRACTION 
MVI D•l 1INITIAL17E QUOTIENT 3RO FRACTION 
MOV c.a IINITIALI7E QUOTIENT 2NO FRACTION 

SUBTRACT THr DIVISOR FROM THE RFAMAINDER 
I IF IT !S POSITIVE 
DIVXl: XRA A 

CALL DIVXS 
0Ivx2: RLC 

SHIFT THE RFMAINOER 
MvV A•B 
RAL 
RC. 
RAR 

A•L 

L1A 
AtH 

IREMAINDER 4TH FRACTION IS ZERO 
ICALL RAM srCTION 
iS~IFT REM ~TH FRACTION TO CY 

LlFT ONE RIT 
;QUOTIENT l~T FRACTION 
IMX BIT OF QUOTIENT TO CY 
;IF DIVISION COMPLETE 
;REMAINDER 4TH FRACTION TO CY 
;REMAINDER 3RO F•AZCTION 
ILEFT SHIFT REM 3RD FRACTION 
!REMAINDER 3RD FRACTION 
;REMAINDER 2ND FRACTION 
!LEFT SHIFT REM 2NO FRACTIN 

MOV 
RAL 
MOV 
MOV 
RAL 
MCV 
CALL 

~.A !REMAINDER 2Nn FRACTION 

BRANCH lF 
MOV 
RkC 

LSH !CALL LFFT SHIFT ROUTINE 
SURTARACTION IS REQLJlRD 

A•D ;QUOTIENT 3RD REMAINDER 

JC OIVXl 
IREM Slr,N INDIC TO CARRY BIT 
ITO SUB DIVISOR IF REM POS 

THE REMAINDER ADD THE DIVISOR IF 
I IS BNlGATIVE 
DIVX3: MOv Ail IREMAINDER 3RD FRACTION 

J~P DIVX6 1TO RAM CODE 
POSITION THF REMAINOEH ANO INITIALIZE 

I THE QuOTIENT 
DIVX4: MCv L•E 

11.!VV HtO 
;REMAINDER 3RO FRACTION 
!REMAINDER ~ND FRACTION 

© l 976 Procesaor:rechnology·Corporatlon 
PRINTED IN U.S.A. 



aoeo xAsM 

3'1t'4 
331"5 
3'1('6 
3'1C7 
3'1('8 
33('9 
'5'31 0 
3311 
3312 
3313 
3314 
3315 
3316 
3317 
3318 
~319. 
3320 
3'121 
3322 
3323 
3324 
3325 
3326 
3327 
3328 
3329 
3'3! 0 
33!1 
3'l!2 
33!3 
33!1+ 
33!5 
33!6 
33n 
33~8 
33!9 
3'l40 
:B41 
3342. 
3343 
3344 
3345 
3346 
3347 
3348 
3'149 
3'l!:O 
3'1!:1 
33!:2 
33!:3 
33!:4 
33!:5 
3'3!:6 
33!:7 
33!:8 

A FOCAL INTERPRETER FOR THE 8080 PAGF'. 

LOC 

1270 
1271 
1272 
1273 
1276 

003B 
003C 
0030 
003E 
003F 
0040 
0041 
0042 
0043 
0044 

1277 
1278 
1279 
127A 
127B 
127C 
127D 
127F 
1281 
1283 
1284 
1285 
1287 
1288 
1289 
128A 
128B 

128E 
1290 
1292 
1293 
1294 
1297 
1298 

OBJECT CODE 

SF 
50 
48 
C3 

GB 
SA 
51 
48 
47 
70 
EE 
26 
2E 
77 
2C 
36 
2C 
78 
A7 
17 
C3 

26 
2E 
7E 
A7 
CA 
78 
C6 

6A 

80 
oo 
35 

80 

E3 

00 
35 

BC 

7F 

12 
00 

10 

12 

SOURCE STATEMENT 

ADRL: 
ADRH: 
TMPl: 
TMP2: 
TMP3: 
VALE: 
VALl 
VAL2 
VAL3 
TMP4 
; 
; 
FLT: 

FIX: 

M(iV 
MOIJ 
MCJ IJ 
JMP 
DEi 

Et A 
OtB 
CtB 
OIVX3 
0 

;REMAINDER 1ST FRACTION 
&INITIALI7E QUOTIENT 3RO FRACTION 
I INITIALI7E QOUTIENT REMAINDER 2NO FQA TIO~J 
&ADD DIVISOR IF REM IS NEG. 
;CHECKSUM 

8008 Bl~ARY FLOATING POINT SYSTFM 
FORMAT CONVrRSirN PACKAGE 
PROGRAM~ER: CAL OHME 
DATE 26 DECfMBER 1973 
ARITH IS THE BEFINNING ADDRESS OF 
ARITHMElIC AND UTILITY PACKAGE OF THE FLOATING 
POINT S~STEM 
SCR IS THE REGINNING OF THE 
RAM USEO AS SCRATCHPAD FOR THE SYSTEM, 
RAM L0CATIONS USED BY THE BINARY 
FLOATING POINT SYSTE~ 

Ewv SF+l !CHARACTER SRTRING WORD 
EwU ADRL+l !CHARACTER STRING RANK 
EwU ADRH+l ;:TEMP STORAGE 
EQv TMP1+1 ITEMMP STORAGE 
E'U TMP2+1 ITEMMP STORAGE 
E~U TMP3+1 ;VALUE EXPONENT 
EQU VALE+l !VALUE lST FRACTION 
EwU VAL1+1 IVALUE 'In FRACTION 
EwU VAL2+1 !VALUE 3Rn FRACTION 
EQv VAL3+1 ;TEMP STORAGE 

SUBROUTlNE TO CONVERT FROM FIXEO 
POINT TU FLOATING POINT FORMAT• 

MOV L•E IINPUT EXPONENT 
MCV E•D 14TH INPUT FRACTION 
MOIJ OtC 13RO INPUT FRACTIN 
Muv c.B .&2NO INPUT FRACTION 
MOV BtA 11ST INPUT FRACTICN 
MCJV AtL IINPUT EXPONENT 
XHl 2000 !APPLY FXPONENT BIAS 
MVl HtSCRB :TO ADORE~S SCRATCH RANK 
MV! LoACCE :TO ADDR ACCUM EXPONENT 
MOV MtA IACCUM EXPONENT 
I~R L !TO ADDRESS ACCUM SIGN 
MVl Mt2000 &SET ACCUM SIGN POSITIVE 
I~R L ITO ADDR ACCUM 1ST FRACTION 
MOV AoB llST INPUT FRACTION 
A~A A ;SET SIGN SIT 
RA~ !INPUT SIGN TO CARRY 
JMP ADD10 ;COMPLETE CONVERSION 

SUBROUTINE TO CONVERT FROM FLOATING 
POINT Tu FISEX PCINT FORMAT 

MVl HtSCRB ;TO ADDRESS SCRATCH BANK 
Mvl LtACCE ITO ADOR ACr.UM EXPONFNT 
MOIJ A,M IACCUM EXPONENT 
A~A A ; SET CONTROL BITS. 
Jl FIXl &IF ACCUM IS SET TO ZERO 
MOV AtE : INPUT fXPONENT ©1976 Processor:rechnology-Corporatlon 
Aul 1 770 : APPLY RI A 5.,.1 PRINTED IN U.S.A. 
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<;T"NT LOC OBJECT CODE SOURCE STATEMENT 

'13!:9 129A % sua M ;S~lIFT COtlNT=l 
33,c:O 1298 08 RC. !RETURN IF ACCUM TOO LARGE 
3 'I i::1 129C FE 1F CPI 0370 ICOMPARt TO LARGt SHIFT 
3'1,c:2 129E 02 BC 12 Jfl<C. FIXl !IF ACCUM TOO SMALL 
33f 3 12Al C6 01 AG! 1 ;SHIFT COllNT 
3"\,c:4 12A3 2E 37 MVl LtACCl 1TO ADOR ACCUM lST FRACTION 
33,c:S 12A5 46 MuV RtM IACCUM lST FRACTION 
33,c:6 12A6 2C INR L I TO. ADOR ACCUM 2ND FRACT[ON 
33,c:7 l2A7 4E MOIJ CtM lACCUM ~Nn FRACTION 
33,C:8 12A8 2C INR L !TO ADOR ACCUM 3RO FRACTION 
33i:9 12A9 56 MCi IJ OtM ;ACCUM 3Rn FRACTOON 
3370 l2AA CD 41 11 CA1.I.. RSH ; POSIT ION THE FRACTION 
3371 12AD 2E 36 MVl LeACCS !TO ADOR ACCUM SIGN 
3372 12AF 7E MG IJ AtM IACCUM Sii.iil 
3373 1280 A7 At>JA A !SET CONTROL RITS 
3374 1281 F4 67 11 CP COMP ;COMPLEMENT FRACTION IF NEG 
3375 1284 . 3E 01 MVl Atl I ~JON•ZERO 
3376 1286 BO ORA B ; SET CONTROL RITS FOR EXIT 
3377 1287 78 MOV 1118 !UST RE AULT 
'1-.:78 1288 41 MGIJ BtC 12ND REAULT 
3379 1289 4A MGIJ C•D !3RD REAULT 
33l!O 128A 53 MGIJ DtE :4TH RESULT 
3"iel 1288 C9 RU !RETURN TO CALLER 

'331!2 12BC AF FIX1: XRA A :ZERO 
331:3 1280 '+ 7 MCJV BtA I ZERO 
3"il!4 i2BE '+F MOii Ct A !ZERO 
331!5 12BF 57 MLV DtA ; ZERO 
33l!6 12CO C9 RE.T !RETURN Tn CALLER 
">3P7 12Cl 00 DB 0 :CHECKSUM WORD 
311e8 INP Sl.JBROUTTNE ENTRY POINT 
3'1P9 INITIALIZE TEMPORARY !:>TORAGE 
'33'3 0 12C2 SE INP: Mu 11 E "" !FIRST rHARACTER OF STRINT 
33<;1 l2C3 CD 4C 14 CA~L sVAD ISET CHAR AnOR, PNT FLAG, EXP 
3"3'32 12C6 2C ifl<R L ITO ADDRESS VALUE SIGN 
33~3 12C7 36 80 Miil Mt2000 ;SET VALUF SIGN POSITIVE 
33<;4 12C9 2E 35 M'v l LtACCE ITO ADnR ACC:UM .EXPONtNT 
33<;5 12CB 72 MOv MtD ISET ACC:UM TO ZERO 
33S6 12CC 78 MLV AtE. ;FIRST CAHRACTER 
33<;7 12CD FE FO CPI 3600 !COMPARE TO SPACE 
33'?8 l2CF CA OF 12 JZ IN Pl ;IF SPACE CHARACTER 
33<;9 1202 FE FB CPl 3730 !COMPARE CHAR TO PLUS 
34!'0 1204 CA OF 12 JZ INPl ;IF PLUS SIGN 
34Cl 1207 FE FD CPl 3750 ICOMPARF TO MINUS 
34C2 1209 C2 ES 12 Jfl.Z INP2 IIF NOT MTNUS 
34('3 l2DC 2E 3F M'v l LoTMP3 1TO ADDR VALUE SIGN 
3t+('4 12DE 72 Mu IJ MtD ISET VALUF SIGN NEGATIVE 
34C5 ; ANALYZE. NEXT CHARACTER IN STRINI.. 
34C6 12DF CD 59 14 INPl: CALL CHl'lD !CALL CHAR ADOR SBRTN 
3407 12E2 7E MLV A•M HJEXT CHARACTER 
1l4C8 12E3 26 oo MVl HtSCRB ITO ADDRESS SCRATCH BANK 
34(')9 12E5 06 00 INP2: MVl g,Q IDIGIT 2Nn WO OR DEC EXP 
3410 12E7 FE FE CPI 3760 ;COMPARF TO DECIMAL POINT 
3411 12E9 CA 22 13 JZ INP3 ; INF DECIMAi. POINT 
3412 12EC FE 15 CPl 0250 ;COMPARF TO EXPONENT SIGN ©1976 Processor:rechnology.Corporatlon 
'541 3 l2EE CA 2C 13 J£ INP4 llF EXPONF"NT SIGN PRINTED IN U.S.A. 
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'l414 
3415 
'ltq 6 
'l417 
'l418 
3419 
3420 
34:.>1 
3422 
'l423 
3424 
3425 
34='6 
3427 
'3428 
'l429 
.H!O 
'14:!1 
'34!2 
'l4~3 

34~4 
34~5 
'l4!6 
34:!7 
H:!8" 
'l4:!9 
3440 
3441 
3442 
34q3 
34114 . 
34115 
'l41!6 
3447 
3448 
3449 
34:0 
34:1 
311:2 
34:3 
34':4 
34':5 
34:6 
34:7 
'l4:8 
34:9 
34€0 
'l4El 
34€2 
'l4€ 3 
34€4 
34€5 
34€6 
34€7 
34€8 

LOC 

12Fl 
12r3 
12F6 
12F8 
12F9 
12FC 
12FF 
1301 
130'l 
1305 
1306 
1308 
1309 
130A 
130C 
130F 
1311 
131'l 
1316 
1317 
1318 
1319 
131C 
1310 
131E 
131F · 
1322 
132'l 
1325 
1326 
1329 

132C 
l32F 
1330 
1331 
1333 
1334 
1337 
1339 

' 133A 
133D 
133E 
133F 
1341 
1343 
1346 
13'l7 
1348 
1349 
13'+9 

13'lE 
134F 
1350 

OBJECT CODE 

FE OA 
02 50 13 
2E 44 
77 
21 6'l 14 
co 04 10 
2E 40. 
CD 86 OF 
2C 
7E 
OE. 00 
48 
50 
lE 08 
co 77 . 12 
2E 40 
CD 4F 10 
2E 3E 
7£ 
A7 
CA OF 12 
2D 
46 
05 
70 
C3 OF 12 
2E 3E 
AE 
77 
C2 OF 12 
C3 5D 13 

co 59 14 
7E 
47 
D6 ro 
SF 
CA 30 13 
C6 02 
78 
C2 3F 13 
2C 
7E 
06 00 
FE CA 
02 50 13 
47 
2C 
7E 
FE OA 
02 56 13 

4F 
78 
87 

SOURCE STAH."1ENT 

C~l 0120 ;SET CARRY TF CHAR I~ DIGIT 
J~C INP8 IIF CHAR IS NOT A DIGIT 
Mvl L•TMP4 ;TO ~OnR r.URRFNT DIGIT 
MOV M1A ISAVE CURRENT DIGIT 
LXl H1FTEN ITO ADDR FLOATING SIGN 
CALL MUL ;MULTIPLY BY TEN 
Mvl L•VALE :To AODR VALUE 
CA~~ STR :STORE OLn VALUES TIMES TEN 
I~~ L :TO ADOR CURRENT DIGIT 
MOv AtM ;CURRENT nIGIT 
Mvl s.o lCLEAR ,Nn WORD OF DIGIT 
M0V C1B ;CLEA~ WORD OF DIGIT 
MOV DtB CLEAR 4THRO OF DIGIT 
MVl [10100 !INDICATE DTGIT IS IN REG A 
CA~L FLT !CONVERT nIGIT TO FLOATING PNT 
Mlil Lt VALE 
CA~L AD IADD OLD VALUE TIMES TEN 
Mvl LtTMP2 ITO ADnR ore PNT FLAG 
MGv A1M !DECIMAL POINT FLAG 
A~A A I SET CONTROi AITS 
Jl INPl IIF NO OEr. PNT rcNCOUNTEREO 
DtR L ;TO AOnR TNPUT EXPONfNT 
M0v BtM IINPUT fXPONENT 
DtR B !DECREMENT INPUT EXPONENT 
MOV M18 !UPDATE INPUT EXPONENT 
JMP INPl ITO GET NEXT CHARACTER 

INP3: MVl LtT~P2 :TO ADOR OEC PNT GFLAG 
XkA M IZERO IF FLAG SET 
Mvv MtA !SET DEC PNT FLAG 
J~l INPl ;IF LFLAG NOT ALREADY THERE 
JMP INP8 ;IF 2NO DF"C PT 

I PROCESS DECIMAL EXPONlNT 
INP4: CA~L CHAD I CALL CHAR l\DDR SBRTN 

MOV AtM INEXT CHARACTfR OF STRING 
M0v B•A ;CURRENT nCHARACTER 
·S~l 3750 ICOMPARF TO MINUS CHAR 
Mvv E·A !CHAR - MTNUS SIGN 
Jl INP5 ;IF MINUS SIGN 
AGl 2 COMPARE TO PLUS CHAR 
MOV A1B CURRENT CHARACTER 
JNZ INP6 IF NOT Pt US SIGN 

INP5: INR L TO ADDRESS NEXT CHAR 
MOV A•M NEXT CHARACTER OF STRING 

INP6: Mvl 810 POSSIALE ore EXPONENT 
CPI 120 SET CARRY TF CHAR IS DIGIT 
JNC INP8 IF CHAR TS NOT A DIGIT 
MOV AtA DEC EXP EQUAL DIGIT 
I~R L TO ADDRESS NEXT CHARACTER 
Mvv A1M !NEXT CHARACTER OF STRING 
CPl 120 ;SET CHARRY IF CHAR IS DIGIT 
JNC INP7 IIF CHAR TS NOT A DIGIT 

FORM COMPLETE DECIMAL EXPONENT• 
MOV C•A ;LS DIGIT OF DEC EXPONENT 
MOV A•B IMS DIGIT OF DEC EXP ©1976Processor:fechnology.Corporatlon 
Al.JO A 12 * MS DIGIT PRINTED IN U.S.A. 



q11110 XASM A FOCAL INTERPRETER fOR THE 8080 PllGI'" 66 

STlllNT LOC OBJECT CODE SOURCE STATE.MENT 

34E9 1351 87 AliJ A ;4 * MS DIGIT 
3470 1352 80 AlJu B rs * MS DIGIT 
3471 1353 87 ALiJ A ; ; 10 * MS DIGIT 
3472 1354 81 Ali CJ c ;lo • MS nir.IT + LS OIGIT 
~473 1355 47 MC.V BtA ;DECIMAL FXPONENT 
3474 1356 76 INP7: MOIJ A•E ISIGN OF nEC.fXPONfNT 
3475 1357 A7 At.A A tSET CONTROL BITS 
3476 1358 C2 50 13 JI'<£ INP8 IIF SIGN PLUS 
'1477 1358 90 Sl..d A ;COMPLEMENT ore f.XP 
3478 135C 47 MCJV At A IDECIAML FXPONENT 
3479 1350 26 00 INP8: M'v l HtSCRB ITO ADOR.ESS SCRATCH RANK 
34eO 135F 2E 3F MVl LtTMP3 ;TO ADDRESS INPUT SIGN 
34t! 1 1361 4E MC.v CtM I INPUT Sir,"J 
34(!2 1362 2E 36 M'vl LtACCS !TO ADORES$ ACCUM SIGN 
34t!3 1364 71 MOV MtC !ACCUMULATOR SIGN 

. 34t!4 1365 78 MOV A•B :DECIMAL EXPONENT 
34!!5 I CONVERT OECYMAL EXPONE.NT TO 8INARY 
34e6 1366 2E 30 INP9: MVl LtTMPl ;TO AOOR DEC EXPONENT 
34e7 1368 86 AuD M !ADJUST OFCIMAL EXPONENT 
34e8 1369 CA Dl OF JL TST ;IN DEX EXP IS ZERO 
34t!9 136C 77 MOV Mt A !CURRENT nECIMAL EXPONENT 
34t;O 136D 21 64 14 LXI HtFTEN ITO ADDR FLOATING TEN 
34'.:1 1370 F2 7B 13 .. JP INP10 IIF MULTIPLY REQUIRED 
34t; 2 1373 CD 2C 10 CALL DIV ;DIVIDE BY TEN 
3453· 1376 3E 01 M'vl · Atl ITO INCREMENT ore FXP 
34<;4 1378 C3 66 13 JMP HJP9 ITO TEST FOR COMPLfTfION 
3455 1378 CD 04 10 INP10: CAL.L MUL !MULTIPLY BY 10 
3456 137E DB RC. 1RETURN I~ OVERFLOW 
3457 137F 3E FF MVl A•3770 ITO DECREMENT DEC FXP 
34138 1381 C3 66 13 JIV1P HJP9 ITO TEST FOR COMPLETION 
3459 our S~3RoUTINE ENTRY POINT 
3'500 ; SAVE CHARACTER AODRESS ~ND ACCUMULATOR 
3501 1384 2D OU: DtR L IDECREMFNT CHARACTER ADnRESS 
3"502 1385 CD 4C 14 CAL.L SVAD ISET CHAR AODR, DIG CNTt DEC EXP 
3'303 1388 CD 01 OF CALL. TST ILOAD ACCllM TO REGISTERS 
3'504 1388 2E 40 MVl L•VALE ITO ADDR cAccUM SAVE AREA 
'1505 138D CD 66 OF CALL STR ;CALL REG STR SUBROUTINE 
3'506 OUTPUT S.IGN CHARACTER 
'1";('7 1390 CD 59 14 CAL1.. CHAD ;CALL CHAR ADDR SBRTN 
3508 1393 36 FO M'vl Mt3600 !STORE SPACF CHAR 
'5'509 1395 A7 ANA A ;TEST CONTROL BITS 
3'510 1396 CA 82 13 J£ OUT3 ;IF ACCUMULATOR IS ZERO 
3511 1399 5F MOV Et A !ACCUMULATOR EXPONfNT 
3512 139A 78 MOii AtB ;ACCUM SIGN AND lST FRACTION 
3'513 1398 A7 Al~A A ;SET CONTROL RITS 
3514 l39C 76 .MCJV A•E IACCUM FXpONENT 
3515 1390 F2 A2 13 JP OUTl IIF ACCUM IS POSITIVE 
'3 1H6 13A0 36 FD Miil M•3750 &CHANGE SIGN TO MINUS 
3''517 ;SCALE 
3518 SCALE AC.CUMULA OR TO ol = lo RANGE 
3519 13A2 FE 7E OUTl: CP4 1760 ICOMPARF TO SMALL FXPONENT 
3'320 13A4 21 64 14 OUT2: LXl llt FTEN ITO ADOR ~LOATING TEN 
3'521 13A7 DA BC 13 JC OUT4 :IF EXPOENT TOO SMALL 

© 1976 Processor:rechnology·CorporaUon 35:2 13AA FE 81 Cf'l 2010 ICOMPARf TO LARGE EXP 
3523 l3AC DA C7 13 Jt OUTS IIF EXP SMAI l ENO~GH PRINTED IN U.S.A. 



80P0 XASM A FOCAL INTERPRETER· FOR THE 8080 Pl\GF" 67 

ST~NT LOC OBJECT CODE SOURCE STATE.r<1ENT. 

3'524 13AF co 2C 10 CALL DIV !DIVIDE BY TEM 
3'i25 1382 26 00 OUT3: M\i l HoSCRB ;To llDOR SCf<I\ TCH f1MJK 
3'i26 1384 2E 3E Mv l L•TMP2 ITO AOOR OECitvlAL EXPnN[NT 
35:>7 1386 SE MLv EeM IDECIMl\L rxPO~JENT 
3"i;'l8 1307 lC lfl.R [ ;INCREMNT OFCJMAL EXPONENT 
3'i29 1388 73 MC-V MoE I DEC IMAI FXPOtJENT 
3'i :> 0 1389 C3 )14 13 Jt-,p OUT2 ;TO TEST F" () R SCALING COMPLETF 
3'i!l 13BC co 04 10 OUr4: CAl..L MUL IMUL TI PLY 8Y TEN 
3'i .. 2 13BF 2E 3E MVl L•lMP2 ITO ADOR DECIMAL fXPONENT 
35:>3 13Cl 5E MuV EoM I DECIMAL f"XPONENT 
3'i :a 4 l3C2 lD Dc.R E ;OECREMF"NT DECIMllL EXPONE.NT 
3'i:2 5 13C3 73 Muv MoE IDECIA'-11\L EXPOEtllT 
'l'i .. G l3C'+ C3 A2 13 J"'P oun ;TO TE.ST F"OR SCALHJG COMPLETE 
31::;-.7 I ROUND THE VALU[ BY AOUHJG .00000005 
:1c:;:i e l3C7 co ce OF ours: CAL-. ABS ;SET ASCCUM POSITIVE 
3'i:" 9 l3CA 21 68 14 LX l HoRNOO ;To ADORE SS ROUNDER 
3540 13CO co 4F 10 CALL /\D lllDO THF ROlJNDER 
3541 1300 FE 81 cF-· .L 2010 ;CHECK FOR OVFRFLOW 
'1542 13D2 02 A4 13 Jl\i(; OUT2 IIF EXP Tno LllRGE 
3'i43 SET OlC.lT cnuNr 
3'i44 13D5 2E 3E M\i l LoTMP2 ITO l\DOR Dl'"rIMAL EXPONENT 
'l'i4 5 13[)7 7E Muv AoM lEOECI~llL EXPOllJFNT 
3546 1308 5F MGV EoA I DIGITS BrFnR DEC POINT 
3<\fl 7 1309 FE 08 CPl 0100 lfOMPARE TO LARGE EXP 
3~48 1308 DA EO 13 JC. OUT6 1IF ECXPONENT IN RANGE 
'1549 13DE lE 01 r-'i\i l Eol ; DIGITS REI=" ORE DEC POINT 
3550 13EO 93 OUT6: SUB [ I ADJUST ore EXPO~JHJT 
'l"i!' 1 13[1 77 ML11 1: •A ;DEC I AMAL rxPnNENT 
'l"i"? 13E2 3E 07 MVl fl. ' ., !TOTAL NUMRFR 01=" DIGITS 
350:3 l3E4 93 SLl:l E I DIGITS A!'.'ETER DECIMAL POINT 
35!'4 13E5 2C H•K L ;TO AOOR :>NO DIGIT CNT 
'1555 13E6 77 Mvv Mo A ; DIGITS AFTER DEC I l\ML COPOI~T 
3'i':6 l3E7 lD DC. R E 1DECREl.1f"NT DIGIT cou~n 
'15~7 13E8 78 M()V AoE I DIGITS. BE GORE DEC PNT 
V5=8 I OUTPUT ~IGNTF!CANT DIGITS. 
35!'9 13E9 2E 30 OUT7: MVl LtTMPl 1TO ADOR DIGIT COU~JT 
35E 0 l3EB 8& I\ [J lJ M I ADJUST DTGlT COUNT 
35El 13EC 77 MtJV M' I\ ;NEW DIGIT COUNT 
3"iE2 13ED FA OA 14 JIJ, ourn l IF COUNT TU OUT 
3'iE 3 1:3FO 21 64 14 LXl HorTEN ITO ADOR FLnATING TEN 
'lc:;E4 13F3 co 04 10 CALL MUL ; MULTIPLY RY TEN 
3<\E5 13F6 lE 08 MVI EtlOO ;TO PLACE DIGIT IN REG A 
3"iE6 13F8 co BE 12 CALL FIX ;CONVERT TO FIXEO FORMAT 
3'iE7 l3FB CD 59 14 CALL CHl\D !CALL CHAR ADOR SRTN 
'l"'E8 13FE 77 Mull Mo I\ ;OUTPUT DrCIMAL DIGIT 
'l5E9 13FF AF Xf< A fl I CLEAR CURRF"NT orr;IT 
3'i70 1400 lE 08 MVl EoOlOO IOINARY Sr.Al ING F/\CROR 
3'i7l 1402 CD 71 12 CALL FLT ;RESTORE" VALUf Nrnus DIGIT 
'l'i72 1405 3( FF MVl Ao3770 ;TO l\OJLJST OIGIT CNT 
~c, 13 1407 C3 E9 13 JMP OUT"/ ILOOP FOR NF"XT DIGIT 
'l'i74 l'+OA 2E 3F ours: MV l LoTMP3 no ADOR :>NO DIGIT CNT 
~c,75 140C 7E MCiV Adi ; GIG ITS AFTER DEC I Ill AL POINT 
'lc::;76 140D 36 FF MVl M.3770 !SET 21\10 r.OJNT NEGATIVE 
·"" 17 l4C'F A7 M1A fl !SET CONTROL RITS © 1976 Processor:rechnology.Corporat ion 
3"i78 1410 FA 1D 14 Jf'/1 OUT9 ;IF 2ND CnUtJT RAN OUT PRINTED IN U.S.A. 



1Jc;79 
1l"'iP0 
3'iP1 
'\"ii: 2 
'5C\P3 
'l'iP 4 
3"iP5 
3"iP6 
'l"ip7 
'5"i.118 
3"\~9 

3"i50 
1l"i91 
1!'552 
1l"i9 3 
:11'59 4 . 
'5"'5 5 
:11'596 
'5'597 
1!'158 
1JC::.<;9 
%CO· 
3,;c1 
3i;o 2 
3t.C-3 
v,r4. 
:11e,c 5 
3i;c6 
3F.1'7 
3t,C8 
3,.,09 
%10 
3611 
3612 
3613 
%14 
::561 5 
3616 
3617 
3618 
3€.19 
3620 
'1621 
36:!2 
1Jf,:! 3 
36,4 
3C.2 5 
36;i6 
3e,27 
11i;::8 
3i;;:9 
%~0 
:'IC,:" 1 
3f)• 2 
'51) :z 3 

ttlC 

1413 
1416 
1418 
141A 
1410 
141E 
141F 

1422 
1424 
1427 
1429 
l42A 
142B 
142C 
142[ 
l42F · 
1430 
1432 
1435 
1437 
l43A 
1430 
l43F 
1441 

1444 
1446 
1447 
1448 
1449 

144C 
1440 
l44E 
1450 
1451 
1453 
1455 
1458 

1459 
1458 
1450 
l45E 
l45F 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1468 

-OBJ.ECT 1:-C>or: -- - SOURCE STAlE.loltNT 

CD 59 14 
36 FE 
26 oo 
C3 E9 13 
20 
A6 
CA 44 14 

06 FB 
F2 2C 14 
06 FD 
4F 
AF 
91 
OE FF 
57 
oc 
D6 OA 
D2 2E 14 
3E 15 
CD 59 14 
CD l36 OF 
26 00 
2E 40 
C3 [6 OF 

3E FO 
47 
4F 
57 
C3 37 14 

70 
44 
OE 00 
51 
26 00 
2E 3B 
C.O 86 OF 
C9 

26 00 
2E 3B 
SE 
lC 
73 
2C 
66 
68 
C9 

84 
20 
00 
00 
68 

CAl..L CHAO &CALL CllAR tlOOR S!IRTN 
MVl Mt37~0 ISTORE nErI~AL POINT 
M\i 1 Ht SCRB !TO ADOR ~CRATCH RANK 
J~P OUT7 ;Lobr FOR NFXT DIGIT 

OUT9: DtR L ITO ADOR orr.IMAL EXPONENT 
A~A M ;DECIMAL FXPONENT 
JZ OUT13 : IF DECIMAL EXPONnlT IS ZERO 

OUTPUT DECIMAL EX~ONFNT 
MVl. Bt3730 !PLUS CHARAC'.TFR 
J~ OUTlO ;IF E.XPONFNT IS POSITIVE 
MV l Rt 3750 ; CHANGE: SllGN TO MU~WS 
MLV CtA NEGATIVF FXPONF~T 
XkA A ZERO 
SUB C COMPLEMENT EXPONENT 

OUTlO: M~l Ct3770 EMRRYO T~NS nIGIT 
OUTl 1: MLV OtA UNITS nir.IT 

INR C INCHE~FNT TENS DIGIT 
Sul 0120 REDUCE RFMAINDER 
J~C our11 IF MORF TENS 
Mvl At0250 EXPONENT SIGN 

OUT12: CAL.I.. CHAO ,CALL CHAR SBRTN 
CAL.I.. STR ;STORE I AST 4 CHARACTER 
MVl HtSCRR 1To ADnRESS SCRATCH RANK 
M~l LtVALE ;TO AOnREss ACCUM SAVE AREA 
JMP LOO IRESTORF ACCUM AND EXIT 

I OUTPUT 4 SPACES IF EXPONENT IS 7~RO. 
OUT13: MVl At3600 !SPACE rHARACTER 

I 
SVAO: 

I 
. CRAD: 

FTEN: 

RNOO: 

MDV n,A !SPACE C'.HARACTER 
M~V CtA !SPACE CHARACTER 
MLV D•A !SPACE CHARtlCTER 
JMP OUTl2 ITO STORE r.HARACTrRs 

SUBROUllNE TO SAVE CHARACTER ~TRTNG AnDR 
MGV AoL !CHARACTER SRRING WORD 
MLv RtH !CHARACTER STRING RANK 
MVl CtC !INPUT rxp OFR nif.IT CNT 
MuV o.t !DEC PNT FLAG OR ore EXP 
MVl HtSCRB ITO ADDRESS SCRATCH RANK, 
MVI ltADRL ITO AOnRE:SS STRING WORD 
CALL STR ;STORE A, R, C, ANn D 
RLT !RETURN Tn CALLER 

SUBROUllNE TO OBTAIN NEXT CHARArTrR ADOR 
MV l Ht SCRB I TO ADnRESS SCRATCH RANK 
M\il LtADRL ITO ACOR CHAR STRING WORD 
MuV Ee~ !CHARACTER STRING WORD 
I~R E ITO ADOR Nrxr CHAR 
MGV ~,t IUPOATF CHAR STRING WORD 
I~R l :TO AOOR CHAR STRINr. RANK 
MDv HtM !CHARACTER STRING RANK 
ML v L • E If.HAR Ac T rn s TR IN r, w 0 p D 
RlT !RETURN To CALLER 
Db ~J~O ;FLOATIN& TEN 
Db 0400 
DL 0 
Ql; 0 
Ob 1500 1.ooooooo"i 

© 1976 Processor:rechnology·Corporatlon 
PRINTED IN U.S.A. 



ROl'O XASM A roCAL I NTfRPRETER FOR THl 8080 Pl\ Gr (,CJ 

'iT'itiT LOC OBJECT cool SOURC£ STATUliErJT 

~t,~4 1469 56 OL 1260 
1\t:.?5 146A BF Db ;>170 
111',:>6 146f.l AD (;[.; 2550 
1\6 .. 7 146C 00 Ob 0 ICHECKSlJM woRn 
'If" 8 

. 
3f>• CJ :CONSTANTS \'AKIABI ES AND TAULES 
%:.0 0004 WORCS EGiU 4 I LENGTH 
11641 007F RUBOUT: u.u 7FH 
%42 0002 TEST: [(,IU 2 ;UART STATUS PORT 
'11'4 3 0003 CRT: lC.iv 3 :CRT OUTPllT PORT 
3644 0020 SP: EGiU • ' 3645 0000 cf<: ll.U 150 ;CARRIAGE RFTURN 
5e,4 6 OOOA LF: EC.u 120 
%47 0000 KYORD EG.U 0 IKEYE30ARO OUTPUT UH, INPlJT OP ORT 
3648 1460 00 00 AXIN: Ow 0 ;STORAGF Tf\JOEX 
1\C49 l46F TEXTP: [l.u $ 
y,c:o l46F 29 16 AXOUT: Ow FR STX ;OUTPUT INDFX 
1\6C l h71 64 15 PC: Ow FLTZER :PROGRAM r.OWJTER 
36!2 1473 00 00 THISLN: 0\\ 0 !LINE POINTER FROM FINDLN 
11e;o;3 1475 00 00 LASTLN; ow 0 !RACK POINTFR FROM A rINOL 
%C:4 1477 00 DEBGSW: 08 0 I DERUG SWTTCHI NmlXZFRO F QR LITERAL 
'36C: 5 1478 00 00 PTl: o-. 0 :VARIARLE POitJTER 
3hC:6 l47A 2A 16 LASTV: DV. uUFBEG ; AOOR E.. c;s ni:- LASTE VARIARLE 
36!7 147C 00 SRTCN: OE; 0 ; RESULT 01'" SORTOC 
'l\h ~ 8 1470 00 LASTOP: 0[) 0 !LAST OPERATION FOR fVAL 
'16C9 l47E EFOP: EC..U $ :FUNCTION CODE 
3f..E 0 147( 00 ATSW: Db 0 ; ASK~TYPE SwITCH 
:3GE 1 147F FO CNTR: Dll -200 ; DELETE ANf) ERROR COUNTER 
36E2 1480 FF Db OFFH 
36E3 1481 00 STE: Db 0 
'%E4 1482 STRTV: u.iu :l 
36E5 1482 2A 16 BUFR: Ow BUFBEG ;NEXT Lnc 
36E6 1484 01 NAGSW: Ob 1 I SWITCH (::>OO=ONEe l=ALL, O:GROUPl 
36E7 1485 OD CHAR: Db 150 I CHARACTER SAVE 
'%E8 1486 oo 00 LINENO: Olo. 0 :LINE. NO FROM GETLN <BCD l 
36!:9 1488 LIST6: Ef.iU $ I INPUT LI!';T FOR SFOUNO 
3670 1488 oc Db 140 :F.F. 
3671 1489 07 Db 7 ;BELL 
3672 148A LIST7: EQU $ 
11~73 148A 03 Db 3 I CONTROL r. FOR DEBUGGING 
3674 ltt8B SF 06 1370 !LEFT ARROW 
'16 75 148( OA CJL 120 .;LINE Ff En 
%'76 l48D LIST3: Ec,;u $ I EXCRETION LIST 
1\(, 77 148D OD DE. 150 ; LIST ARANCHER 
%78 148[ 00 Db 0 
'l!",79 li+8F 00 Db 0 tENO OF LT 'iT 
36€0 1490 OPTBL: [f.iU $ ;FLOATING POHJT CALL ADDRESSES 
3Ge1 1490 (3 03 Ow RECOVEH 
3i:;e2 1492 4F l(J DI-. l\D 
'Ii:;!' 3 1494 4C 10 ow SB 
~;,e '+ 1496 2( 10 DIN nxv 
.3h es 1498 ·04 10 or. MUL 
'\1'€6 149A 60 OF DV. FLEX 

©1976 Processor·Technology.Corporation '16€7 149C E3 03 Ow REcovrn 
'16€8 149E 00 DMPSW: l'L Ci ;SEARCH CHAR-VARil\8LEi O·TRACE PRINTED IN U.S.A. 



MP 0 XASM A FOCAL INTERPRETER FOR THE 8080 Pnr.IC 

<>n1tJT LOC OBJECT CODE SOURCE STl\TE.~ENT 

1lt;S:9 149F FNTBF: u . .J $ ;FUNCTION AnORESS[S 
1Jt;e 0 149F OD OF DI\ XABS ; ABSOLUTE' VALUt 
1Jt;el 14Al 34 OF 01-. XSGN ; SIG~. PART 
'lhe2 14A3 lD OF DI\ XHJT ;lrJHGER PART 
'\f,C3 14A5 [0 OE DI\ XRM·I ;RANDOM r·.11 J "1Fl ER 

. 'lh<:4 141\7 AB DC DI\ ARTN IARCTANf.E.NT 
'lt;<;5 141\9 07 OD DI\ FEXP ; E. XPONENT TAl FUNCTIONS 
'II', e 6 14AB 111 OE [Jlo, fLOG 
%e7 14AD 11 oc or. FSIN ; TRIG FlJNrTtONS 
~e;e8 l4AF FF OB or. FCOS 
'II;<: 9 1481 98 OE DI\ XSQ1 ISQUllRE ROOT 
'17r 0 1483 72 OB Cl\ XUSF: 
1l7rl 1485 3F 00 DI\ F!iYS ;HYPERBOLIC SIN 
37r2 1487 FNT8L: Er.u ~ ; LIST OF ronEn FUtJC:TION rJ AVE s 
'171" 3 1487 42 Db •B' !ABS 
'17r4 1488 47 OL 'G' 1SGN 
nr 5 1489 4E LL '~J' ; ITR 
'17r6 l4BA 41 Ob ' I\ • IPAN 
:ne7 1488 54 Dt:, •T• ;ARCTAN 
37.rS 14ElC 5B Db 'x' !EXP 
37r9 l4GD 4C DL 'L' ;LOG 
'3710 148E 49 Ob ' I ' ;SIN 
'1711 14BF 4F DL '0. :cos 
3712 14CO 51 Ob 'Q' ISQT 
'1713 14Cl 53 Ob 's' ;USER 
'1714 14C2 59 GL 'y' ;HYPERROLIC SIN 
3715 14(3 00 OB 0 ;END 
3716 14C4 INLlST: u.u $ ; HJPUT C".ONTROL CHARACTERS 
'1717 14C4 [3 03 01\ RECOVER !C.C=BREAK 
3718 14C6 84 04 ov. HlAR ;R.A.=RFSTART 
:H 1 9 14C8 93 04 or. IGNOR IL.F.=Ir.NnRr 
3720 14CA f16 04 DI\ IRE7N :C.R.=TERMINATE STRING 
3721 14CC FC 06 FLST2: Ow FLlfHT 1.:STANOARO 
3722 14CE 83 07 or. FI NF IN :=SHORT 
11723 1400 DC 03 ov. ERRORS :CR:OU"IR 
3724 1402 ES 06 FLSTl: 01'. FIN CR l:STANDARn roR,,,AT 
3725 1404 84 0 ~,. DI\ PROCESS ;:SET; PLllS, ••• 
37e6 llf06 BF 05 DV. PCl ;c.R.=SrT COMMAND 
3727 OSBF COMMENTS EC.I.I PCl ;ALSO COIJT Ill!UE 
3728 1408 116 06 I LI ST: DV. !Fl I ' 
37;;9 140A 84 05 01'. PROCESS .. 
37:!0 140C 8F 05 DV. PCl ;CR 
37?1 14C.E COMLST: EC,,U $ ;COMMANn DErooE LIST·SPEEO OPTIMIZED 
·n~2 140[ 53 Du •S' ISET 
37~3 14DF 46 DL 'F ' ; FOR 
37~4 l4EO 49 Db ' I ' I IF 
3 7:" 5 14El 44 Dll •o• 100 
37"6 14[2 47 Ot.; •G' :GO TO 
37:27 14[3 43 Oli 'c' I COMMENT 
37~8 14[4 41 Ob 'A' ;ASK 
37~9 l4E5 54 Ob •r• ;TYPf.. 
'1740 14[6 4C DL 'l.' ;LIBRARY 
'1741 14E7 45 Ob 'E' ; [RASE 
... 742 14E8 57 Dl 'w' ;WRITE ©1976 Processor:rechnology·Corporatlon 
3743 14E9 40 DL 'fi.'. ;MODIFY PRINTED IN U.S.A. 



lil"JPO XASM A FOCAL INTrRPRETER FOR THE 8080 PllGE 71 

C::Tl.'NT LOC. 08.JECT CODE SOURCE STAll~1ENT 

3744 l4EA 51 Ob 'Q' I QUIT 
'1745 l4EB 52 Oli 'R' I RETURN 
3746 14EC 4A DL •J' ;JUMP 
..,747 14EO 00 Du 0 ;END 
'171.j 8 ltiEE COMGO: lC..U $ ICOMMANn RrlllTINf AnnRESSlS 
'1749 l4EE 83 06 Ow SET 
'17<=0 l4FO 83 06 fJ v. F OF< 
37".:: 1 14F2 76 06 ov. IF 
37".::2 14F4 20 05 01-. no 
37"3 l4F6 A5 05 DI'. GOTO 
'17C:4 l4F8 CF 05 o ... cciMMrNT 
371:5 14FA 95 07 DI-. ASK 
'17C:6 l4FC 97 07 DI-. TYPE 
37c:7 l4FE 83 OF [Jr. LIBRARY 
37"8 1500 FE OA ov. EH ASE 
37~9 1502 F8 CJ5 ov. wRITE 
'17,:tl 1504 54 08 ov. MOCJIFY 
37El 1506 64 04 DI'. START ;QUIT 
37E2 1508 6A 00 DV. RETRN 
157E 3 150A 67 06 ov. JUMP 1COMPUTrn TRANSFER 
37E4 l50C SRNLST: E<.iU $ !MODIFY CONTROL TAnLE 
37€5 150C 70 08 or. SCH AR ;F.F.=CnNTINUf 
37€6 150E 72 08 or. SC ONT I BEL L=CHANGF SEARCH CHAR 
'17F:7 1510 E3 03 or. flECOVER 1c.c.=RREllK 
'I 7E 8 1512 94 OB ov. SBAR IB.A.=RFSTART 
'17F:9 1514 75 OB ov. SCONT+3 IL.F.=FINISH lINE AS WAS 
'1770 1516 LISTGO: E<.tu $ 
15771 1516 FO 04 DI'. SRUN IC.R.:FNn LYNE HERF, AS IS 
3772 1518 AB 08 DV. sGoT ;Cl;lAR=SrARCH CHAR 
3773 151A ALI ST: EC..U ! IASK•TYPE LIST OF CONTROLS 
3774 151A 25 OU • % ' 
3775 1516 22 08 ' It t 

3776 151C 21 OL 21H I ) 
'1771 1510 23 O!:l 430 
15778 151E 21+ Db • $ t 

3179 151F 20 GLIST: Dll ' ' ;7eo 15?0 2C TLIST: Ob ' . ' 
-'17121 1521 38. Db ' I ' 

')7€2 1522 OD Du CR 
'>7e3 1523 00 Db 0 
37S4 1524 34 12 RANO: D'- t234H 
'17€5 1526 34 12 [J v. 1234H 
37€6 1528 ATLIST: E<.iu $ IASK•TYPE CONTROL fHAR TABLE 
31e7 1528 35 OB 01\ TIN TR ·~-FORMAT nrLIMITER 
;1ea 152A lC 08 01-. TQUOT l"-LITFRAL nELIMITFR 
i7€9 l52C 44 08 DI!. TCRL2 ; ) -CR&LF 
'17':0 152£ 49 08 [JI<. TCRLF ;Ii-CR ONLll 
'17S 1 1530 67 OB Dll TO UMP 1$-0UMP SYMROL TABL. r 
37<;2 1532 4E 08 011 TASK4 ISP-TERMINATOR FOR NAMES 
'l7'5 3 1534 u[ 08 Ow TASKq !1-TERMYNATOR FOR rxrRESSirlNS 
i7':4 1536 84 05 DI'. PROCrss ll•TERMINATOR FOR fOMMANfJ 
'n'S5 1538 BF 05 DI'. PCl !CR-TERMINATOR FOR STRHJGS 
'17C: 6 l53A OD . ECHOLST: DL cf{ © 1976 Proce1sor:rechnology·Corporatlon 37':7 1538 7F DL RUBOUT 
37'58 l53C 00 DU 0 PRINTED IN U.S.A. 



M~O XASM A FOCAL INTrRPRETER FOR THE 8080 PAGF 72 

<;HNT LOC OBJECT CODE SOURCE STAlE.MENT 

37~9 1530 TERlllS: Et.u $ !TERMINATOR TABLE 
3BC0 1530 20 08 SP 
'IA( 1 153E 26 Db • '+' 
3AC2 153F 20 Db ,_, 
ltl\(3 1540 2F Db 'I' 3BC4 1541 2A Db '.' 
'l"C5 1542 SE Db 5EH ;Up ARR 
~AC6 1543 28 DL . ( ' 
3'107 1544 SB Db 5BH 
31JC8 1545 3C DL 740 
3!!!C9 1546 29 DB ' I ' 
'IP l 0 1547 50 OL 5DH 
31) 11 1548 3E Ob 760 
3!'112 1549 2C Db ' . ' 
'1'11 3 154A 38 OB . ; ' 
3cq4 1548 OD 08 CR 
3A15 154C 3D DE:. ·=· !TO ENO Gf"RTARG FROM SET 
3A16 154D 00 Db 0 IENO LI~T 
'3A17 154E 00 . 00 FLARG: or. 0 ;DATA STORAGE 
'3A18 1550 00 00 0\.. 0 
'IP19 1552 TLST3: El.iU $ ; LITERAL TERMINATORS 
3B20 1552 4E 08 Ow TASK4 'II . 
3P2l 1554 BF 05 or. rc1 ICR:AUTOMATINC QUOTE MATCH 
31'l22 1556 INFIX: EQU $ IDATA CONTROL CHARACTERS 
3'1~3 ],556 DC 03 ov. ERROR4 ;LEFT ARRni.1:KILL 
31'1:?4 1558 C4 07 Ow AK2 IRUFlOUT:Ir.NORE 
31325 155A C4 07 Ow AK2 ;LF=IGONORE 
31'126' 155C F9 07 Ow AK4 ; AL TN ODE 
31'l2 7' 155E 07 07 DI\ AK.3 I CR INF IN 
3A2B 1560• [3 03 Or. RECOVER 1c.c. 
'IP,;:9 1562 Bl FL TONE: Ob BH: 
'IA"O 1563 00 GL 0 
38?1 1564 oo 00 FLTZER: D~ 0 
M~2 156G 00 00 ov. 0 
319?3 1568 82 FL TTWO! Db 82H 
3R~4 1569 00 D!:J 0 
3'1?5 156A 00 00 01<. 0 
3"1~6 lSGC FLAC! OS 4 
3l'J27 1570 44 FISw: OB 1040 ;FLOATING OUTPUT FOR,..AT 
31938 1571 SPECIAL: • EbiU $ ;INPUT CHARACTERS 
38~9 1571 SF Db 1370 LEFT ARROW 
31'\40 1572 7F DE.! RUBOUT 
3"1tl 1 1573 OA Db LF 
3q42 1574 18 DB 330 IALT MOOE 
'1"14 3 1575 OD DL CR ;C.R. 
3!'144 1576 03 Oil 3 ;c.c. 
3"145 1577 00 08 0 END 
3"46 1578 oo 00 ITERl: or. c 
31947 157A oo 00 TEMP! Ow 0 ;TEMP STORAGE 
3848 157C 00 00 TEMP2 [i ... 0 
31\49 157E 22 TLST2: Du ' " ' ;QUOTE 
38"'0 l57F OD Db CR I FUNCTION OR NUMBIS NOT AN l\RG 
311"1 1580 00 08 0 ©1976 Processor:rechnology·Corporatlon 3'1"2 1581 FF Ob OFFH 
31Jr:3 1582 20 DATBUF: DC. PRINTED IN· U.S.A. 



P.l'!PO XASM 

<;T'JNT 

A FOCAL INTFRPRETER FOR THE 8080 

LOC 

15AA 
15AB 

OBJECT CODE 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
FF 
20 
20 
20 
20 
20 
2 (; 
20 
20 
20 
20 
20 
20 
20 
20 
20 

SOURCE STATlMENT. 

IOBUF: 
Ob 
DC. 

3770 lCUTCHAR. BUFFER 

PAGF" 73 
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P.l'!PO XASM 

<:;Tt1NT 

A FOCAL INTFRPRETER FOR THE 8080 

LOC 

1503 
1504 

OBJECT CODE 

20 
20 
20 
20 
20 
2C. 
20 
20 
2ei 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
FF 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

SOURCE STAH"iENT 

COME IN: DB 
oc. ' 

3770 

PAGF" 74 
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5TlllJT LOC OOJECT COJE SOURCE STAlt.'-'1ENT 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

3A!:8 1606 20 DC 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

:'ll'U:<) 1624 COME OUT: [bi iJ $ 
v~~o 1624 FF Ob 3770 
:vid 1625 co 00 rRST: Dr. 0 !TEXT POINHR ©1976 Processor:rechno!ogy·Corporation 
·u1i::? 1£,27 GO 00 Git. r ; [1U~MY I I NF" rn11-1;Rr P PRINTED IN U.S.A. 



MPO XASM A FOCAL INTfRPRETER FOR THE 8080 

<.;TtJNT LOC OBJECT CODE SOURCE STAH.lliENT 

'}t:\f 3 1629 OD FR STX: Ol 
3flf 4 162A 13UF!3EG: ((,.J 
V11'.5 15D4 COMf~UF: (( ... 1 

')'11' 6 1625 CFRS: [.(,. i.J 
'1."li:: 7 1564 CFRSX: Ec.u 
'IAf'.6 1SA8 OPTPO: [C.u 
'1Ri::9 0005 ScR: lbv 
'1'17 (l 0000 scRn: E l.1.1 
')A7l 0045 FSQRN: Eb. u 
'l'\72 0049 FSQPX: EC.v 
'1A73 00ti5 IOVT [(.U 
'1"!74 0045 FM ACX [(,,,, 

'1Fl7 5 0049 FM ACS u.v 
'1'176 0040 fMACT [QL 
1)877. 0051 FMACG [QL 
'1Fi78 0055 FSINX: El.ii.J 
3Fi79 0055 FAT r. T : u.v 
')8FO 0059 FATNU! u.u 
'IP.Pl 0053 FSNHD E<.U 
')PP2 00~4 HXCV u.u 
3flP3 0055 FSNHX [ (,. \J 

VlF4 0053 FLOGE: [{,iU 

'\'11'5 0050 FL OGX [ b.u 

VH'6 EMi 

PAGF 76 

CR : DUIV!MY rNn OF LI rJ[ 
1 
COMEHJ+l ;COll.~ANO RUFFFR START 
FRST ;ADORE<;<: OF FISRT LINE (f)LJYY.Y) 

r LT zrn :POINTER TO ZFRO f'\ATA 
IOGUF :CUTPUT PoHJTtRS 
snAN1< 
< SdArJK :fANk l\JO • OF SCRATCH PAO 
SCR+40H 
SCR+44H 
sCR+t.;OH 
SCR+40H 
SCR+44H • 

SCR+4RH 
SCR+4CH 

SCR+50H 
SCR+50H 
sCR+54H 
SCR+4EH 
SCR+4Fh 
SCR+50H 
SCR+4EH 
~I S<.R+56H 

© 1976 Processor:rechnology·Corporation 
PRINTED IN U.S.A. 
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1111~ OFC8 AC Cl 0037 ACC2 0038 AC.C3 0039 ACCE 0035 
occs 0036 AD 104F ADDlO lOE3 A~Dll lOEC ADD12 1GF2 
llrJC17 lOFE ADD2 1086 AD03 10A5 Au09 1005 ADRH 003C 
ll!'"IRL 0038 AK2 07C4 AK3 0707 ti"' 4 07F9 AK5 07F2 
llLTST 151A ALL 02A5 ARITll OFB4 ARTHB OOOF APHJ OCA8 
!\ <; !< 0795 ATLIS 1528 ATSW 147E A l!.I N 1460 Al'OUT 141=.F i:i, 0201 B3 0200 BUFBE 162A 3uFR 1482 CFRS 16::>5 
("FR SX 1561f CHAD 1459 CHAR 1485 ChS OFC5 O.TR 147F 
ro1.1BU 1504 COME I 1503 CO MEO 1624 C:'..MGO l4EE CGMLS 14nE 
C1.,"'°E OSBF COMP 1167 COMPl 116C ;.:R 0000 CPT 0003 
f) 1 033A 02 0398 03 0382 iJ '* 0386 DllT8U 15A2 
'"lt:r NT 059A DEB GS 1477 DEL ET 0329 DGRP 0528 DGRPl 054F 
l')T\; 102C OIVX 1208 OIVXl 1253 ::Jl VX2 1257 DIVX3 121=.A 
n!llX4 126E OIVX5 0012 DIVX6 0023 0"1PSW 149E ONl 03ri=-
nri 0520 DOK 036C DONE 039F CICIONE 0588 DR2 057[ 
nR! 0575 E3 OlFD EC ALL 098Q EC.HOL 153A mo 01\98 
fF,,,O OA8C EFOP 147[ EFST OAAO E.FUN OA53 EFUN3 OAAF 
fTi:: OA83 ELPAR Ol\09 ELPR2 OAEC UiOLN OlEO nlL2 0A::>8 
f'Jl 3 OAll ENLP Ot.08 ENUM OA04 ERl 084R ERASE OA!="E 
[!{ r- 0837 ·ERL OR2E ERR2 Q30C ERROR Q30C ERT OF:i1 7 
fRv 0825 ERVX 0860 ET ERM OA98 ElR2 09FE ETRM1 09>0 
ETRJ&N 09F5 EVAL 0982 EVALC 09C3 F2 01A4 F3 01R4 
F4 018F FAT AN OCBl FATNl OCEO FA TNT 0055 FATNU OO"i9 
FCl"NT 071A FCOS OBFF FCOSO 0C05 FEN03 OlC4 FEXOV OO"i4 
FOP 0007 FEXPO ODDO FEXPP OE09 FHYS 003F FI NCR 061'"5 
FHOL 019E FINDN OlCF FI NF I 0783 Fisw 1570 FIX 12A( 
Fhl 12BC FLAC 156C FLARG 154E F1..EX QF60 FLIMI 06FC 
l"llP OF93 FLN2 OPFB FLOG OElA FL.OGO OE20 FL OGE no o:;3 
FlrGX 0050 FLOP OACG FLSTl 1402 FLST2 14CC FLT 1277 
l="LTON 1562 FLTTW 1568 FLTZE 1564 FMACA OBBF FMACB OBrB 
f"MllCC 089F FMACO OBA!+ FM ACE 0890 F~ACF OE30E FM A CG OO"il 
FMllCL 0885 FMACS 0049 . FMACT 0040 FV\ACX 0045 n,ovR 0938 
F~liBF 149F FNTBL 1487 FONE 08F3 FuR 0683 FOR MR 0776 
FPTV2 OBF7 FRST 1625 FR STX 1629 F5IN OCll FSINO 0Ct7 
F<:;TNA QC30 FSHJB oC71 FSHJC oCAl FSINH oD45 FSINX 00">5 
F <;~HA 0063 FSNHB 0[198 FSrJHC OOC9 FSNHD 0053 FS~JHX 00">5 
F<;CRE 0(02 FSQRL 0EB3 FSQRN 0045 FSQRT 0E9E FSQRX 00!+9 
FTEN 1464 FUN2 OA75 FUN3 OA63 FUN4 OA78 GERR 02R6 
r.nc 0080 GETC2 0090 GETLN 0211 (>E.TVA 0881 GUST 151F 
r.o,, E 0480 GOTO 05A5 GROUP 02AO 'bll 0247 GT2 02">A 
r.r= 0281 . GT4 0292 GV2 0807 (:,112A 08[9 GV2B 08nA 
1.v= 0936 GV'I- 0942 GV5 0917 b\/6 092C GV6A 09;:>0 
£;7f"RR 028F HC 0965 13 0693 lt:lAR 0484 IDV 0873 
ll"JvT 0045 IF 0676 H"l 06t\6 lF3 0680 IGNOR 0493 
TLTST 1408 IN8 0436 INFIX 1556 lNIT OFB4 INLIS 14C4 
h1F 12C2 INPl 12DF INPlO 1378 1NP2 12E5 HJP3 13::>2 
I •1r::4 l32C INP5 1330 INP6 133F 1 :'.P7 1356 I ~;PB 13')0 
PIF9 1366 INPTX 0504 INTEL 0000 l1'1TRP 0000 IOBUF 15Ml 
IP 0691 IRETN 04A6 ITERl 1578 l( 0692 JUMP 06f'.7 
~YFRO 0000 LASTL 1475 LAS TO 1470 LAS TV 147A LF non A 
LTFRA OFB3· LINEN 1486 LIST3 1480 L.i.ST6 1488 LIST7 14AA 
uc:TG 1516 LUO OFE6 LOOl OFF3 LSH . 1134 LSHl 11 ?17 
"'/ITCH OOF8 MOEX 1100 MOO IF 0854 MuL 1004 "1ULP1 OOOE © 1976 Processor:rechnology·CorporaUon '-"tll P2 OOOA ,.-ULP.3 0006 MULX 11C5 M.;LXl 1100 "llJLX2 llFO 
V.Hl X3 llF°l ,.,.ULX4 0005 MULX5 11EB NAG SW 1484 NO Pf 09"iE PRINTED IN U.S.A. 



~~eo ~ICPROPROCESSOR CROSS ASSEMBLER 

•1nF fl 0958 ,,Qp.[ 2 O<i5C NOPE3 
•inc 112 1180 t, 0RM3 ll 9A tJOSUB 
n1 rTs 076F OPlA on2c OPlS 
nP-z l\ 0024 CP3S 0016 OP4A 
nP~rx 0908 CPTf3L 1490 OPTRO 
nlJj 1 0 1 '< <'c CUTll 142[ OUT12 
n!f'f 3 J.382 CUT4 13ElC OUTS 
"!J'T 8 l40A CUT9 1410 O\ii. R 
P4 05(0 PAC KC OCBO PC 
p(".2 05DC PC3A 05E8 PCl!K 
PtiFF 007F POPFl 0084 PFEX 
PfH Tl '0164 PROC 0587 PROCE 
PT("l 0122 PTc2 0139 PUS HF 
q~ 03(9 R4 0426 RANO 
RF"'TRN 006A RNl Of E6 RtJ2 
R•trP 1187 RONO 11 A8 RSH 
RC::l-2 1152 RSH3 1155 RUUl 
<::8MJI< 0005 SBAR 0894 SCH AR 
C::t:RB 0000 SET 0683 SEXC 
<:r,cT 08AB SOR TC OOFE SORTJ 
<:Of CI 1571 SPIJOR 0205 SRC1 
<::Pt>LS 150C SRTl OOEB SRT2 
"'T~ T 042[ ST[ 1481 STR 
<;T;:iTV 1482 SVl\D 14'+C T2 
TP> 0146 TCRL2 0844 TCRLF 
TFWP2 157C TERMS 1530 TEST 
Tr:xTP 146F TH ISL 1473 TINTR 
Tt <T3 iss2 TMPl 0030 TMP2 
T 'J;:: 0821 TQUOT 081C TST 
T<::'TLP 0203 TYP 080[ TYPE 
llT" OOAE VALl 0041 VAL2 
llr.i<GE 09CF "3 01",ll W4 
Wl\t l 063E WORDS 0004 WRITE 
W)( 0656 XABS OFOO XI33 
XRIHl OEEO XSGl or so XSG2 
ll'<::G'T 0[98 XT2 031F XT3 
no: 0FA6 ZRO OFBE ZROl 

t'l ERRQR(S) DETE.CTED DURING PASS 1 
c ERRQR(S) DE. TECTED DURING PASS 2 

... SYMBOL TABLE 

0950 NvRll-' 11 7 l\ 
0932 1'-ivT f\ 0801 
001( ;,P;>A Ou2P 
('021 uP4S OU13 
15A[l ""' 1384 
1437 uvT13 1444 
13C7 vvT6 l 3t r. 
0033 ~~[Rt l 04<' 
l'l 71 Pll nsm 
0441 P1..1il'< 2 . 0461 
0034 PRrJT 017£1 
(1584 i' f\ OCT 0001 
0071 PuSflJ 0066 
1524 i\lAOC 0151 
orr1 R\iOO 1468 
1141 ~:,HQ 1143 
0005 i\vBOU 007F 
087C !:>l.ONT 0872 
0116 SF 0031\ 
OOE3 SP 0020 
0111 :,"\c2 0103 
OOEA SkTCN 147( 
CF[l6 :, 1R0 0FB4 
02[5 TASK 079A 
0849 1 ;:.UMP 0867 
0002 H.STC 02F4 
0835 T ,_I ST 1520 
003[ T "IP3 003F 
OFD1 bT1 OFD3 
0797 Tl PE2 07FO 
0042 llAL3 0043 
0638 ... :i 0600 
05F8 "'1 EST 064A 
0436 X ;.NT OF lfJ 
OF54 x:,G3 OF49 
C325 -'U.Sk 0672 
OFCO 

NGRMl 
wrvio 
OF2S 
OP4X 
OUTl 
OUT2 
OUT7 
O\IUN 
Pt2 
PF 1 
PPtJTC 
PTl 
R2 
R[COV 
RhOA 
RSHl 
SB 
SCR 
SF OUN 
SPAD 
SR[TI\; 
START 
STRl 
TASK4 
TEJ'.IP 
TESTl\i 
TLST2 
H'P4 
TSTGR 
UT2 
VALE 
"E 
to.TST2 
XOUTL 
XSGN 
xxx 

PAGE 

n 1r: 
OA::>F 
001 ... 
rc::ir 
13A2 
15A4 
13F9 
1B(J 
0 Sr: 0 
r. 074 
fl Fl 
147f 
o3n 
03f3 
1 0 ::>1 
l 14'i 
104( 
(1005 
089( 
0003 
041="0 
04h4 
0FR7 
084[ 
157A 
02R9 
157[ 
004tt 
02F"7 
OOR:? 
0040 
06'i:? 
06?9 
014~ 
OF~4 

0000 

78 
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