10 XASM

STVNT

DD NONUNE N =

A FOCAL INTERPRETER FQOR THE 8080

LocC

0000
0001
0000
0000

0000
0000
0003

0005

0005
0006
0007
0008
0009
000A
000B
ooocC
000D
000E
000F

0012
0013
0014
0015
0016
0017
0018
0019
001A
0018
0o1cC

0BJECT COOE

C3

Ce
S5F
A
CE
57
79
CE

Cc3

De

64
00

00

00

00"

EB

00

00

00

04
20

11

SOURCE STATEMENT

¢ @ @0 ac o+ 20 we @ ac eo we

XXX2

PROCT:
INTEL
INTRP?

SPAD:

SPAD:

SPAD:

SBANK
MUL X4 $

MULP3:
MuLP2:

MULP1:2

H RAM
DIVXS:
OP4S?2

oP3S:

oP2s:

WRITTEN BY ROBERT ARNSTEIN

COMPLIMENTS OF PROCFSSOR TECHNOLOGY

A FOCAL INTFRPRETER FOR THE 8080 MICROPROCFSSOR

FaLL 1975
5628 MEAOOw CRFST NRYVF
TEXAS 75230

(214) 368-6820

)

PAGE 1

FOCAL IS A REGISTERED TRADEMARK OF NIGITAL FQUIPEMENT CORPORATION

tASSEMBLE FOR PROCFSSOR TECHNOLOGY
{ASSEMRIE FOR INTELLFC/80

{ADD
‘4TH
+3RD
tADD

i{3RD

OPFRAND
PARTTAL
PARTIAIL

OPFRAND

PARTTAL

3RD FRACTION
PRODUCT
PRODUCT
2ND FRACTION

PRODUCT

2ND PARTIAL PRODUCT
{ADD OPFRAND 1ST FRACTION

iTO ROM CODE

$SUB DIVISOR 4TH FRACTION

‘{REMAINNER 23RN FRACTION
iSUB DIVISOR 3RD FRACTION

{REMAINDER 3RN FRACTION
{REMAINDER 2NN FRACTION
iSUB DIVISDR 2ND FRACTION

{REMAINDER 2NN FRACTION

NALLAS,
EGV 0
EGy 1
EGU 0
EGu 0
It PROCT
OKRG 0
JMP START
D 8192
ENOF
IF INTEL
OkG 10H
Dw 1000H
ENOF
It XXX
ORG 0
JMP START
Dw 8192
ENDF
EGu $
AUL 0
[AMV] >%-1
MOV EWA
MOV AsD
ACl 0
Ewu >$~1
MUV DeA
MOV AsC
ACl 0
Ewy >%-1
JMP MUL X5
DIvIDE SUBROUTINE
Sul 0
EGU >$-1
MUV AdL
Sbl 0
EGU >%-1
MUV LeA
MOV AeH
Stl 0
LGy >8~-1
MGV HeA
MUV AWE

{REMAINNER 1ST FRACTION

©1976 ProcessorTechnology-Corporation
PRINTED IN U.S.A.
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anad XASM
STWNT

€6
€7
<8
€9
€0
€1
€2
£3
€4
€5
€6
€7
€8
€9
70
71
72
73
74
75
76
77
78
79
8o
e1
82
83
a4
5
86
87
88
29
<0
<1
c2
€3
<4
€5
c6
c7
<8
29
100
101
102
103
104
105
1€6
107
108
109
110

A FOCAL INTERPRETER FQOR THE 8080

LocC

001D
001E
001F
0020
0021
0022

0023
0024
0025
0026
0027
0028
0029
002A
0028
002C
002D
002E
002F
0030

0033
0033
0034
0035
0036
0037
0038
0039
003A
0034
0ou8

0066
0069

006A
006D
0070

0071
0072
0074
0075
0076
0077
0078
0078
007C

0BJECT COOE

DE /00)
5F

3E 00
Co

ce 00
6F

7C

CE 00
67
.
CE og)
S5F

3E 00
€3 s7
co 41
E9

21 25
22 711
o

D1

06 04
7€

23

Fs

0S

c2 74
D5

c3 41

12

00

o4

16
14

00

o4

SOURCE STATEMENT

PAGE 2

Sbl 0 {SUB DIVISOR 1ST FRACTION
0P1S:  EGu >8-1
MOV EvA iREMAINNER 1ST FRACTION
MVl AvO {REMAINDER 4TH FRACTION
OP4A: EGu >$-1
RET {RETURN TO ROM
DIVX6:
ALl 0 {ADD DIVISOR 3RD FRACTION
OP3A: EGU >$-1
MUV LeA {REMAINDER 23RN FRACTION
MCv AvH {REMAINDER 2ND FRACTION
ACl 0 1ADD DIVISOR 2NN FRACTION
OP2A: EGu >$-1
MOV HyA {REMAINDER 2ND FRACTION
MLV AVE {FEMAINDER 1ST FRACTION
ACl 0 {ADD DIVISOR 1ST FRACTION
OP1A: EQU >$-1
MOV EoA {REMAINNER 1ST FRACTION
MV1 A0 $tREMAINDER 4TH FRACTION
oP4X: EGU >$-1
JMP pDIVX2 {TO ROM CONE
; RAM LUCATIONS USED BY THE BINARY
: FLOATING POINT SYSTEM
OVER? EGu >$
DE 0 {INITIALLY CLFAR
PREX$ EGu OVER+1 {PREVIOUS EXPONENT
ACCE: Equ PREX+1 {ACCUMULATOR EXPONENT
ACCS: EGU ACCE+1 {ACCUMULATOR SIGN
ACC1: EGu ACCS+1 {ACCUMUI ATOR 1ST FRACTION
ACC2: Equ ACCl+1 sACCUMUL ATOR 2ND FRACTION
ACC3: EGU ACC2+1 {ACCUMULATOR 3RD FRACTION
SF: EGu ACC34+1 iSUBTRACTTON FLAG
DS 20
DS 30 iSCRATCH FpOR FUNCTIONS
+ CHECKS STACK THFN CALLS ROUTINE POINTFD TO BU HEL
i RECURSIVE SuBROUTINE CALL
PUSHJ CALL PCHK {CHECK SP
PCH. iCALL ROUTINE
{RECURSIVE SUBROUTINE RETURN
RETRN: Lx1 HeFRST
SHLD PC
RET
i SAVE DATA ON STACK. H&L POINT TO WHATS SAVED AFTER POINT BFHIND IT
t DeEsBeAyHee DESTROYED
PUSHF ¢ PUP D ${SAVE RFTIUIRN ADORESS
MV B«WORDS  iB IS COUNTFR
PF1: MOV AeM {GET A WORD
INX H
PUSH PSW iSAVE ON STACK
LCR 8 iCOUNT DOWN
JNZ PF1 {LOOP
PLSH o iRESTORF RETURN ADDRESS ©1976 ProcessorTechnology-Corporation
JmP PCHK iCHECK STACK AND RETURN PRINTED IN U.S.A.
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STVNT Loc OBJECT coDtL SOURCE STATELMENT -
111
112 i RESTCRE DATA FROM STACK. H&L POGINT TO PLACE TO PUT IT. DESTROYS AeD.F
113 007F D1 POPF ¢ pLP D {SAVE RFTUR! ADDRESS
114 0080 61 o0& 00 Lxl B+WORDS {SET UP LNOP CONTROL
115 0083 09 DAD B8
116 0084 F1 POPF1: PGP PSK GET WORD
117 0085 2B DCA H
118 0086 77 MGV MeA {RESTORE 17
119 0087 oD DCR c {COUNT NOWN
120 0088 c2 84 00 JNe POPF1 {CONTINUE
121 0088 De PUSH D {RESTORF RETURN ADDRFSS
122 008C { RET
123
124 ) i GETS A CHARACTER FROA COMBUF ADDRFSS RY AXOUT
125 t CHECKS FOK TRAN. PUTS CHARACTER IN CHAR
126 it NO PARAMETERS
127 { UNPACK A CHARACTFR. DESTROYS A«HeLeRsC oD
128 008D 01 9E 14 GETC: Lxl 3eDOMPSW {POINT R TO OMP SWITCH
129 0090 2A 6F 14 GETC2: LHLO AXOUT +GET BUFFFR ADDRESS
120 0093 7E MOV AeM {GET CHAR
121 0094 23 INX H {BUMP POINTFR
122 0095 22 eF 14 SHLOD AXOQUT i SAVE
123 0098 32 85 14 STA CHAR {SAVE CHAR
124 0098 Fe 3F crl " {CHECK FOR ?
125 0090 c2 g2 00 JN¢ ut2 iNO TRACE
126 00AOC 30 77 14 LLA DEBGSW +1TEST FOR TRACE EMNABLED
127 00A3 A7 ANA A {SET FLAGS
118 00AY co RN¢ {RET TRACF DPISARLED
129 00AS 0A LLax B {GET DUMP SWITCH + FLIP
140 00A6 AT ANA A 1SET FLAG
141 00A7 3£ 00 MV} AsO
142 00A9 €2 AE 00 JN¢ uT3
13 00AC 3f 01 mMv1 Ael tFLIP TO 1
14l 00AE 02 urs:e STAX 8
145 00AF €3 90 00 JMP GETC2 {GET NEXT CHARACTER INSTEAD
146 00R2 0A uta: LUAX B IGET DMPSW
147 00B3 57 MCy DA 1 SAVE
1u8 00BY 3N 77 14 LLA DEBGSW iLOAD DFBGSW
149 00B7 82 AUD D tAND DMPSW
1€0 00B8 co RNZ iIF BOTH ARF ZERO
161 0089 ch 1B 01 CALL PRNTC {THEN PRINT
162 00BC €9 RET
13
184 i SAVE CHAR 1IN BUFFFR POINTED TO BY ACTIN
15€ i IF CHAR IS KUBOUT LAST CHAR CELETEC
166 i CHECKS FOR UVERFLOW
1€7 { PACK A CHARALCTER, DE3TROYS He L A
1£8 00BD 30 85 14 PACKC: LLA CHAR {GET CHAR
1e9 00C0O ern 6D 14 Lhiu AXIN iPOINT Hel TO BUFFFR
1¢0 00C3 FE 7F CHl RUBOUT 11S CHAR RUROUT?
1€1 00C5 tn D05 00 Jé rUB1 1JUMP IF SC
162 oo0cs8 77 (A" oA iSTORE CHARACTER
1€3 00C9 23 IhX H {EUMP PNINTER
164 00CA 22 6D 1u Skl AXIN {SAVE POINTFR ©1976 ProcessorTechnology-Corporation

1¢S 00CD 3 Itx H {TEST GOT OQVERFLOW PRINTED IN U.S.A.
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STNNT Loc OBJECT CODE SOURCE STATEMENT

1€6 00CE 3E FF MV A¢3770 iBUFFER ENDS WITH 377

1€7 00D0 BE crMP M iTEST

1¢8 0oD1 cC oC 03 ce ERROR2 iCALL IF FRROR (OVERFLOW)
1€9 00DY4 c9 RET

170 00D5 2B RUBL: DCX H {BACKUP PNINTER

171 0006 3E FF MVl A43770 1377 BEGIN OF BUFFER

172 00D8 BE CMP M

173 0009 ca RZ {RETURN OF BUFFER EMPTY
174 00DA 22 6D 14 SHLD AXIN {SAVE POINTER

175 00DD 3E sC MvI Av1340 {EXHO RUBOUT

176 00DF cO 1B 01 CAuL PRNTC

177 00E2 c9 RET

178

179 it ROUTINE MATCHES A CHAR WITH ONE IN A LIST AND BRANCHES
180 i TO CORRESPONDING ROUTINE. RETURNS ON A NO-MATCHe. B+C POINT
181 t TO CHAR LIST, H,L POINT TO ADDRESS LIST UPON ENTRY
182 ' i 2ERO ENDS CHAR CHECK LIST

183 i SORE AND BRANCH ON AC OR CHAR. DESTROYS D

104 00E3 A7 SORTJ: ANA A t IS AC=07?

185 00EY4 C2 EA 00 INZ SRT2 1AC <>04 USE TIT

186 00E7 3A 85 14 LOA CHAR {ELSE USE CHAR

187 00EA 57 SRT2: MGV DA {SAVE CHAR

108 00EB 0A SRT1: LLAX B 1GET 1ST COMPARE CHARACTER
109 00EC A7 ANA A {SET FLAGS

150 00ED c8 R< {ZERO = END OF LIST. NO MATCH
151 00EE BA CMP D IMATCH?

1c2 00EF CA F8 00 Jz MATCH {JUMP IF FOUND

1¢3 00F2 03 INX B 1CHECK NEXT CHAR

164 00F3 23 INX H {ADVANCE POINTER

165 00FY4 23 INX H iTO NEXT ADDR IN TABLE

1€6 00FS C3 EB 00 JNP SRT1 1CONTINUE SFARCH

197 00F8 SE MATCH: MGV EoM IMATCH FOUND

1¢8 00F9 23 INX H iLOAD ADDRESS FROM

1€9 00FA 56 MGV DM {TABLE

200 00FB EB XCHG {AND BRANCH TO IT

201 00FC D1 PUP D iREMOVE RFT ADDR FROM STACK
202 00FD £9 PCHL

203

204 t ROUTINE TO CHECK CHAR AGAINST A TABLE

205 i BeC POINT TQO TABLE

206 i NUMBER STGRED IN SRTCN IS DISTANCE TN TABLE

207 i RETURNS TG PC+3 IF NOT FOUND

208 t SORT CHAR AGAINST TABLE+ DESTORYS BeCoHeLoAsD

2n9 00FE 21 85 14 SORTC: Lxl HeCHAR {POINT Hel TO CHAR

210 0101 16 00 MVl D0 IRESET COUNTER

211 0103 oA SRC2: LDax B tGET 1ST CHAR

212 0104 A7 ANA A {SET FLAGS

213 0105 CA 16 01 Jz SEXC 1ZERO = END OF TABLE

214 0108 BE CMP M {TEST

215 0109 CA 11 01 Jz SRC1 {FOUND MATCH

216 010C 14 INR D {INCR COUNTER

217 0100 03 INX 8

218 010E c3 03 01 JMP SRC2 {CHECK NEXT

219 0111 74 SRC1: MOV AsD 1GET COUNT ©1976 ProcessorTechnology-Corporation

220 0112 32 7C 14 STA SRTCN tSAVE COUNT PRINTED IN U.S.A.
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/ STVNT Loc OBJECT CODE SOURCE STATEMENT
221 0115 c9 RET
222 0116 E1 SEXC: PCP H {GET RET ANDDRESS
223 0117 23 IhX H iCALCULATF RET ADDRFSS
224 0118 23 INX H {RETURN
225 0119 23 INX H
226 011A E9 PCHL tRETURN
227
228 t IF A=0y PKINT CHARs ELSE PRINT A
229 i PRINT AC CT CHAR., DESTROYS A
220 IF XXX
221 PRNTC:? ANA A I1SET FLAGS
222 Jh¢ PTC1 t{ZERO = USF CHAR
223 LLA CHAR
224 PTC1: MOy FEeA §SAVE CHARACTFR
215 cHl LF iDONT ECHn LINE FEED
236 RZ
227 Ckl CR
38 Jh¢ XO0UTL
529 IN KYBRD
240 AND 07FH
o441 Crl 03H iC.C. BREAK
242 Ce RECOVER
243 MVi A+CR
o4y CALL X0UTL
45 MVl EWLF
246 XOUTL: IN TEST iCRT READY?
o247 ALA A
o248 JF XouUTL
249 VOV AE tRESTORF CHARACTER
seQ ouT CRT 1OUTPUT
o RET
px2 ENOF
se3 IF INTEL
SEY PRNTC: ANA A
s2e§ JN¢ PTC1
ss6 LLA CHAR
287 PTC1: CP1 LF iDONT ECHN LINE FEED
o8 R¢
2e9 crl CR
2¢0 Jhe XOUTL
se1 CALL 3812H
€2 ANA A
€3 JF pTC2
sl CALL x133
2€é5 CFrl 03H tC.Ces RREAK
2¢6 ce RECOVER
2€¢7 pPTC2: MV I A+CR
2¢8 CALL X0UTL
2€¢9 mMvl A+RUBOUT
270 CALL X0UTL
271 MV 1 AsLF
272 XOUTL MCv CeA
273 CALL 809H
274 RET ’ ©1976 ProcessorTechnology-Corporation

275 ENOF PRINTED IN U.S.A.
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STMNT

276
2717
278
279
280
201
282
283
onYy
nes
086
287
288
289
2¢c0
scy
nec2
oc3
2¢cy
2¢5
2¢6
2¢7
2¢c8
2¢c9
z00
21
202
303
ICY
xrS
N6
307
z08
zC9
310
z11
312
313
314
215
316
317
218
319
320
321
3z2

A FOCAL INTERPRETER FOR THE 8080 PAGE 6

LocC

0118
011cC
011F
0122
0124
0125
0127
012A
0120
012€
0131
0134
0136
0139
0138
013E
0140
0143

0145
0146
0148
0149
014
014D
014E
0150

0151
0154
0157
015A
015D
015t
015F
0160
01le1l

0164

OBUECT CoDE

A7
ce2
3A

4F
DB
07
00
D2
79
D3
C9

3A

22
85
0A
oD
45
2E
29
36
03
00
45
0A

00

00

46

01

iB

87

14

01
04

01
o4

03
01

01

01

o4
14

00

01

14

SOURCE STATEVENT

It PROCT
PRNTC: AlA A
Jlie pTC1
LLA CHAR
PTC1: Crl LF
Re
CK1l CR
JhZ XCUTL
CALL STAT
ANA A
JF pTC2
CALL x133
CP1l 03H
Cz RECOVER
pTC2: MV1] AsCR
CALL XOQUTL
MV1 AoLF
CALL XxOUTL
MV1 Ae0
: X0oUTL JRIVER (OUTPUT)
X0UTL: MOV CeA $SAVE TFMP IN RFG €
TBE: I 4 iCHECK TBRF
RLLC PUT IN CARRY
NUP $:TO FOOL THE FXPFRTS
JihC TBE
MOV AsC
ouTt 1 tOUTPUT IT
RET {ALL DONE
ENDF
IF INTRP
PRNTC: ANA A
Jh¢ PTC1
LLa CHAR
PTC1:
XOUTL: ou1 3
RET
ENDF
i READS A CHAR AND PRINTS FCHO IF NECFSSARY
i READ DATA INTO A CHARACTER AND PRINT IT
READC: CALe XI33 {READ A CHAR
STA CHAR $SAVE IT
Lx1 B+ECHOLST :POINT R TO LIST
CALL SORTC $STORC
NCP SFETURN + 3
NOGP
RET IYESe RFTURN
Sug A iCLEAR A
JMP PRNTC 1ECHO

i PRINTS XXeXx ACCORDING TO LINENO .
i PRINT C(LINENO) ©1976 ProcessorTechnology-Corporation

PRNTLN: LLA LINENO+1  iGET LINENO PRINTED IN U.S.A.
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STWNT LoC OBJECT CODE SOURCE STATEMENT

311 0167 (D 7B 01 CALL PRNT iPRINT 2 DIGITS
312 016A 3E 2E Myl Av®,r

313 016C (0 18 01 CALL PRNTC tPRINT n.w
314 016F 3A 86 14 LLA L INENO

325 0172 cbD 7B 01 CALL PRNT iPRINT STFP
X126 0175 3€ 20 My 1 A+SP tPRINT SPACF
327 0177 b 18 01 CALL PRNTC

318 017A c9 RET

329 0178 57 PRNT MLV DA 1SAVE

240 017¢C t6 FO ARl 0FOH iGET 1ST nIGIT
341 017¢ OF REC

742 017F OF RkC

43 0180 OF Rh(

44 0181 OF RhC

24s 0182 c6 30 AL 600 iMAKE CHAR
346 0184 FE 3A (o Ve

247 0186 FA 8B 01 Jh $+5

148 0189 c6 07 AL} TAY=19rag

149 0188 (b 18 01 CALL PRNTC

€0 018E 7A MOV AD tGET 2ND

21 018F £6 OF AN 0FH

2€2 0191 Ce 30 ALL 600

3€3 0193 FE 3A Crl L

3%y 0195 FA 9A 01 Jm $+5

3¢5 0198 ce 07 ALlL 'A*='91=1

156 019A ¢b 1B 01 CALL PRNTC

3€7 019D c9 RET

38

3¢9 t RETURNS NCT FOUND

30 i RERURNS+3 FUUND

%61 t THIS LN=FLUND LTNE OR NEXT LARGER

22 t LASTLN = LESSER AND/OR LAST

33 i TEXTp IS Sti

34 FINDULN:

2¢S 019€ 21 25 16 Lx1 HeCFRS

126 01A1 22 15 14 Shib LASTLN tINIT POINTFRS
e 7 01A4 €2 713 14 Fa2: ShiLu THISLN

%¢ 8 01A7 23 INX H

3¢9 01A8 23 IhX H tPOINT YO # IN | INF
370 01A9 23 INX H

771 01AA 3A 87 14 Lea LINENO+1

372 01AD EE CrvP v

x73 01AE DA Cc4 01 JC FEND3

194 01B1 t2 ¢cF 01 JN¢ f INDM

%75 0184 2B F3: oex H

x76 0165 3A 86 14 LLa L INENO

277 01p8 BE (VP M

3178 01B9 DA c4 01 Je FEND3

%79 018C c2 CcF 01 Jh¢ F INDN

380 01BF D1 F4: PLP D

301 01¢0 13 10X )

1p2 o1c1 13 16X n

%93 01c2 13 1hX 0

28y 01C3 o]} PUSH f ©1976 ProcessorTechnology-Corporation

305 01C4 2A 73 14 FEND3: LhLo THISLN PRINTED IN U.S.A
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STVNT

1€
ze7
208
P9
xc
zc]
3c?
3c3
Icy
3ch
2C6
zc?7
xc8
€9
ur0
ury
ur?
4c3
ury
4rsS
uré
4c7
urs8
4r9
410
411
412
413
414
u1%S
416
uy7
418
4419
420

&=
A%
DN E OGN -

FEFEFEFFEF
ASTLC RV ERV BV BVt ]

s &
NN
[= 2N ]

41
ur
423
4ry
42§
426
y27
4z8
429
4y0

A FOCAL INTERPRETER FQOR THE 8080

Loc

01C7
01C8
01C9
01CA
01CB
01cCt

01CF
0102
01095
0106
0107
0108
0109
01DA
0100

01E0
01€3
014
01ES
01¢8
01€9
01¢eC
01ED
01CE
O1EF
01F0
01F1
01F2
01F3
01F4
01F7
01F8
01F9
01FC
01FD
01FE
0201
0204

0205
0208
020A
0208
020t

OLJECT CODE

3A
FE
co

3

6F

73
75

c4
AY4

82

(3]

75

82

83

a2
7A

85
20

eD
05

14

14
14

01

14

14

14

14

14

14
14

14

00
02

SOURCE STATEMENT

ILx
10X
I0x
1t
ShiLu
RET

FINOCNZ Lhed

St
MOV
IhX
MCV
MLy
ChA
Je
JMP

H
H
H
H
AXOUT

THISUN
LLASTLHN
AeM

H

HeM
LeA

H
FEND3
F2

TERMIANTE SUFFERED LINE
INSERT LINE POIMTERES,
ENDLNZ Lheu

MLV
MOV
LhLo
xcro
Lheu
MCv
STAX
Itx
Itx
MCv
STAX
DCx
DCX
LLA
MOy
INX
LLa
MOV

E3: XCHo

i
:

i

Shicu
St vy
RET

BUFR
Bet
ColL
AXIN

LASTLN
ANeM

B

H

3

AvM

R

H

&

BUFR
Mo A

H
RUFR+1
Me A

RUFR
LASTV

NO PARAMETERS
DELETES LEAUING SPACFS FRUM COMMAND
IGNORE SPALeS AMD LEADING ZEROS

SPNOR ¢ LLA

. as e oo

crl
RN
CAcLL
JMP

CHAR

GETC
SPHOR

H=LASTLN+ R=RUFR

1GET CHAR
IS IT A SPACE?

{GET NEXT CHARACTER

i IGNORE SPACES

GET A LINEL 4 FROM CHARACTLRS
IF ALLe« LINENO 1S

FORM L INENU

(TWo BYTES)

AS DCA CHAR LINF #

GROUP # IN oYTES OF LINENU. LINE # TN BYTE

2

PAGF a

©1976 ProcessorTechnology-Corporation
PRINTED IN U.S.A.
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STUNT Loc OBJECT COODE SOURCE STATEMENT

uy1 t RETURNS RESULT TN LINENO AND IN D.E

442 i UNPACK ANL FORM A LINE NUMBER, DESTROYS A« F
uy3 0211 €D 05 02 GETLN: CALL SPNOR tIGNORE LFANING SPACFS
uuy 0214 34 85 14 LLA CHAR

445 0217 FE 41 CF1 *AY I"ALL" IS SPECIAL
4y6 0219 CA A5 02 Je ALL

447 021C CD B9 02 CALL TESTN tTEST1

4y8 021F C3 8F 02 JMP GZERR {ILLEGAL GROUP ZERO ISE
449 0222 C3 8F 02 JbP GZERR {OTHER

40 0225 34 85 14 LLa CHAR

ut1 0228 Ee OF AN OFH tISOLATF NIGIT

yc2 022A SF MCv EeA iSAVE DIGIT

ut3 0228 cCD 8D o0 CALL GETC iGET NEXT

usy 022E cb B9 02 CALL TESTN iTEST2

u€s 0231 C3 47 02 JMP GT1 {PERION (ONF DIGIT GROUP #)
uce6 0234 C3 8F 02 JMP GZERR 1 OTHER

ue7 0237 78 MOV AVE iGET HIGH ORDFR QVER DIGIT
4uc8 0238 07 RLL

4&9 0239 07 RLC

4EOD 023A 07 RLC

Ué1l 0238 07 RLC

u€?2 023C SF N MOV E«A {FIX GROUP

uel 023D 3A 85 14 LLA CHAR

LEY 0240 E6e OF AN 0FH

ueS 0242 FS PUSH PSW SAVE A

uée6 0243 cD 8D 00 CALC GETC {GET NEXT CHAR

4e7 0246 F1 PCP PSK

ues 0247 B3 6T1: OKA £

4€9 0248 CA 8F 02 Je GZERR {ILLEGAL FROUP ZERO
470 02u4B 32 87 14 STA LINEMNO+1

471 024E cD p9 02 CalL TESTN $TEST

uy2 0251 €3 5A 02 JNP 6T2 {tPERION

093 0254 C3 B6 02 JbP GEKRR {GTHER

474 0257 €3 8F 02 JMP GZERR 1700 LARGF GROUP
47% 025A cD &aD 00 GT2: ChuL GETC FGET NEXT CHAR

u76 0250 CD B9 02 CALL TESTN {TEST3

477 0260 C3 8F 02 JNP GZERR {PERIOD

478 0263 C3 B6 02 JMP GERR {0THER

479 0266 34 85 14 LLa CHAR

400 0269 Eé6é OF ANL OFH 1GET DIGIT

upl 0268 07 RLL iMOVE OVER

ue2 026C 07 KLC

ue3 026D 07 RLC

uey 026E 07 RLC

4es 026F SF MOV EvA 1SAVE

Y 0270 €O 8D 00 CALL GETC {KEAD LAST CHAR

ue?y 0273 cD B9 02 CaLL TESTN tTESTY

4ES 0276 C3 B6 02 JMP GERR {PERION

up9 0279 3 92 02 JNP GTY {OTHER

ucQ 027¢ 3A 85 14 LLA CHAR iDIGIT

yc1 027F (6 OF Al l 0FH

uec2 0281 83 GT3: OkA E

uc3 0282 SF MLV EeA

uecy 0283 CD &D 00 CALL GETC iCHECK SI7€ ©19176 ProcessorTechnology-Corporation

ucsh 0286 cCDO B9 02 ChLL TESTH i TEST PRINTED IN U.S.A.
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STVNT

yce
yc7
uch
4cs
sc0
cr1
[ ]
ac3
any
505
N6
ar7
sS08
sC9
510
=11
512
513
514
5195
81¢€
517
518
519
520
521
q22
523
g2y
[ 3-3:]
Ro6
€27
528
529
520
a1
512
€13
sS4
€15
516
517
28
519
Suf
541
q42
Su3
LY
945
qsué
Su7
S48
«u9
S€0

A FOCAL INTERPRETER FOR THE 8080

Loc 0OBJECT COOE SOURCE STATEMENT
0289 c3 pe 02 JMP GERR
028C €3 92 02 JFP 6T
028f cD ©C 03 GZEFR: Che f RROR2
0292 78 GTu: AR AE
0293 32 86 14 STA LINEMO
0296 A7 ALA A
0297 CA A0 02 J¢ GROUP
029A 3L 80 MV 1 A«2000
029C 32 84 14 STa MAGSW
029F c9 RET
02A0 97 GROUP Sug A
02A1 32 84 14 STA 1IAGSW
02A4 c9 RET
02AS5 3 01 ALL? MV Aol
02A7 32 84 14 STA MAGSW
02AA 38 7F AR} A+«RUBOUT
02AC 32 85 14 STA CHAR
02AF 21 01 OO0 Lx1 Hel
02B2 22 B6 14 Shivu L INENO
0285 c9 RET
0286 cb nc 03 GERR: CALL ERRORY
i RETURNS IF PERIND
{ RETURNS+3 1F NON-DIGIT
;s RETURNS+6 1F DIGIT
i NC PARAMETERS
+ TEST FOR HERIOD., OTHER,
0289 01 03 00 TESTNS Lxl Pe3
02BC el PCP X
0280 34 85 14 LLa CHAR
02C0 FE 2E CH1l ',
02ce cA D1 02 Je¢ 11
02cS FE 3A ctl 3AH
o2c7 F2 DO 02 Jt 3
02CA FE 30 CF1 30H
02ccC FA DO 02 JM B3
02CF 09 DAV B
0200 09 B3: DAv B
0201 97 B1: Su3 A
0202 E9 pPLHc
: TEST SORTCLN FOR LEFT PAREN
1 RETURN+3 1F SO
i SKIP IF S<CSURTCNCIY (I.F.
02D3 3A 7C 14 TSTLPR: Lba SRTCH
.02D6 47 MOV BeA
0207 De 09 Sul 9
02D9 FO R¥F
02LA 1 PP H
020b 78 MGV AeB
020C ve 06 SLl 6
02DL FA ES 02 Jm T2
02r1 23 Inx H
[l 3 I0.x "
02t 3 <3 1A H

PAGE

{PERIOND

10K

{CTHER (TLLFGAL FPOUP ZFkO
{SAVE

iSTEP IS 0

iSETP

iGROUP

SALL

iBAD LINE 3

NUMBER DESTROYS HesL«RsCoA

1PC INCREMENT

+GET RETURN ANDRESS
{GET CHARACTER TO TEST
iTEST FOR PFRIOD

1 YES

{CLEAR AC

ANLoPAR)

i<12?

$GET RETURN ANDRESS

1>57
tho

©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.
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Anpe0 XASM
STVMT

5¢1
q€2
5¢3
sey
5%95
5¢6
5¢7
5¢8
5€9
s€0
€1
RE2
5€3
5€4
S€S
5€6
s€7
R€E8
R€9
570
571
572
573
574
575
57€
e77
=78
579
se0
YD1
S92
cp3
LY X
SFS
5906
507
58
€09
5¢0
secl
s€2
5¢3
5S4
€c§
SC6
5¢c7
cc8
£c9
AC0
A1
“re
AC3
aCU
arsS

A FOCAL INTERPRETER FQR THE 8080

Loc

o2t4
025
o2tce

02E7
02E8
02€8B
02€C
02ED
02FE
02EF
02F0
02F1
02F2
02F3

02F4
02F5
02F6
02F9
02FC
02FF
0300
0301
0302
0303
0304
0305
0306
0307
0308
0308
0300
0310
0311
0312
0313
0316
0317
0318
0319
031cC
031D
031t
031F
0320
0321
0322

OBJECT COOE

£S
97
£9

47
3A
B8

87

05
3D
FE

85
46
25

B9

1F

14

02
15
00

14

03

02

03

SOURCE STATELMFMT

FCric
T2: SbLo
PCHL

§ SKIP IF G(AL)=G(LINENO)

TSTGRP: MUV
LLA
cvP
MCv
RNZ
XTHL
INX
IhX
INX
XTHL
RET

BeA

L INENO+1

R
AB

X

PAGE 11

"TEST THE NATURE OF AN ALPHABETIC

RETURNS TEKM

RETURN+3 NUMBER

L
H
{
:
i RETURN+9 A_PHANUMERIC
i
T

RETURN+6
TERM: NUMBER: FUMCTIONS

ESTCS PUSH B
PLSH D
CALL SPNOR
LxI R« TERMS
CALL SORTC
PCP D
PCLP B
RET
PuLP D
PGP B
PCP H
IhX H
INX H
INX H
LA CHAR
ctl 'F
JZ XT3
PLSH H
PLSH B8
PLSH D
CALL TESTN
PUP D
PCP 8]
RET
JMP xT2
POUP D
FCP fe
RL1

XTe: PUP D
PLP R
PCP "
Ihx e

LETTER ANN TIGNORE SPACES

1 IGNORE SPACES
tTEST TFRMINATORS

{SORTCN IS SET

iNOT TERM

+TEST FOR 'F°*
i1 YES

{PERIOD
sCTHER

tNUMBER

©1976 ProcessorTechnology-Corporation
PRINTED IN U.S.A.



ANFD XASM
STVNT

arE
7
“r8
A9
€10
A11
A12
A13
A14
5158
A16
A7
618
419

DRI IAIDIIIN
DV VY VBV
DN E O

Pl
)y
0

NI n
Mo N
N - O

A23
A2l
629
A16
27
A28
429
Au0
A4l
AUQ
A43
AUY
AUS
fub
AyT
au8
Ay9
A0
A€ 1
AE2
fEe3
654
AES
AE 6
67
A8
(]
(¢ 0

A FOCAL INTERPRETER FOR THE 8080

Loc

0323
0324
0325
0326
0327
0328

0329
032C
032D
032E
032F
0330
0333
0335
0337
033A
033D
033t
0341
0343
0346
0347
034A
0348
034cC
034F
0352
0353
0354
03595
0356
0357
0354
0350
035¢€
035SF
0362
0363
0364
0365
0366
0367
0368
0369
036C
036D
03¢6E
036F
0370
0371
0374
0375

OBJECT coODE

23
23
23
23
23
€9

9t

78
o4
01
77
8D

85
oD
3A
7A

7F
73

64
73

75

25

9F

01

15
14
00
14
03

15

14
14

o4
14

14

16

03

SOURCE STATEMENT

I0x
It.x
XT3: Ilx
INX
ILX
P(.H;

FUNCHAIN A LINE,

H
H
H
H

{REMOVE OLD cinE ofF TEXT

DELETE: Cheo
KET
P
NOP
SLs
S1a
MV
My
sTa

D1: CALL
INR
LLA
cHl
Jhe
[ A
STA
CrA
IAR
STA
LhiLu
INX
Irx
MLV
IhX
OhA
J&
LhLu
MCv
MCv
Lhiwv
LCAX
MLy
Inx
INX
LLCAX
DCXx
MOV
Lx1

DOK ¢ MLy
MOy
INX
MOy
OkA
Ju
CCx
MLV

FINDLN

A
TEMP+1
4
Al
DEBGSW
GETC

E

CHAR
CR

D1

AWt
TEMP

A

CHTR
THISLN
H

H

A'M

H

M
START
THISULN
BeH
CeL
LASTLN
R

MeA

H

8]

B

R

v A
HeCFRS
FeM
AWE

H

DeM

n

DONE

H

AO

PAGE

TRET?: TEINiF:A

RECOVER SPACE

{FIMD THF LINF
$ALREADY GONF

{COUNT POTINTER AND LINE NUMBFR
iCISABLF TRACF

tMEASURF | FNGTH OF LINE TO DELFTE

{SAVE COUNT

$AND NEGATIVE CounT
tCHECK FOR FINISHED
tPOINT TO LINE #

iCHECK FOR LINE ZFRO

t IGNGRF | INF ZFRO DELETE
ISET UP POINTER

{DISCONNECT

{START AT LINF O
1GET NEXT LINE

tD+E POINT TO NEXT LINE

ICHECK FOR FIMISHED

©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.
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2ne 0 XASM A FOCAL INTFRPRETER FOR THE 8080 PAGF 13

<TeNT LoC OBJECT CoDLt SOURCE STATLVENT

fel 0376 £8 Yz R

6F2 0377 LA 98 03 JC 1r2 tTHISLN >?

63 0374 (2 82 03 Jhe 3 iL0T EQUAL

AFY 0370 78 ML v AE

hES 037€ B9 crp c tTEST LOW ORDER

fE6 037F LA 98 03 Jt G2 {CREATER

6F7 03682 LS D3: FLSH H iSAVE POINTFR

6¢8 0383 2A  7F 14 Lbcy ChTR tGET DISPI ACEVMENT
6€9 0386 19 04 DAD y {£DD DISPCO

270 0387 22 7C 15 ShiLu TYEMP2 i SAVE

71 038A t1 FCP H {RESTORF POTINTER
672 0388 3A 7C 15 LLA TEMP2 iGET NEW POINTER
A713 038E 77 MOv MeA tREPLACF auDh

ey 038F 23 IMX H

515 0390 3A 7D 15 LLA TEMP24+1

£76 03393 77 MOV MeA

€17 0394 £8 XCrs {GET NEXT

<78 0395 3 e&C 03 JN.P COK {CONTINUE

79 0398 ES D2: PUSH H $THISLN> :SAVE POINTER
/80 0399 21 00 0O Lxil tie O iCISp IS o

af1 039¢ €3 86 03 JhP ot

82

83 i GARBAGE CCLLECTTICN (LINE DELETED)

484 039F 2A 73 14 DONE : LhLy THISLM 1GARBAGF €OI LFCTION
~85 03A2 ES PULSH H $XRT

A86 03A3 £EB XCHS

~87 03r4 2A 7A 15 Lhio TEMP iGET DISP

~e8 03A7 19 DAD C tADD

589 03A8 ES . PLSH H $XRT2

~c0 03A9 2A 82 14 Lhio BUFR

acl 03aC EB XCHo

fec2 03AD 2A 7F 14 LhLy CNTR

Acd 0380 19 LaD n {CALCULATF NEW FND OF BUFR
hcl 031 22 82 14 Shid BUFR

fcS 03BY 2A 6D 14 Lhio AXIN

A€6 0387 7C MOy AvH

ac? o3R8 2F CrMA SCALCULATF COUNT FOR LINE MOVEMENT
sc8 0389 67 MCv HeA

cc9 03BA 70 MCv AL

7¢0 0388 2F CrA

7r1 036C 6F MUV LeA

702 038D C1 PLP 0 IXRT2

703 03RE DS PLSH D iSAVE

T4 03BF 19 OAC C

7¢5S 03¢0 4y MLV BeH

706 03c1 4D MOV coL 16+C HOLD COUNT

707 03c2 2A 6D 14 LbLo AXIN

7c8 035 £8 XCHo

79 03Ce 2A T7F 14 Lhiu CHTR

710 03C9 19 DLD D iCALCULATF NEW AXIM POINTER
711 03CA 22 6D 14 ShiLv AXIN

712 03CD L1 PCP 8] 1 XRT2

713 03CE £l PLP H {1 XRT

;:; gigg %9 N1z ;tex va SVEMCRY SHIFT tooP ©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.



anp0 XASM
STVNT

716
717
718
719

70
71
752
7%3
7s4
75
726
77
7<8
7<9
7¢0
Tel
Te2
Te3
TeH
T€5
7¢€6
Te7
7¢8
T€¢9
770

A FOCAL INTERPRETER FOR THE 8080

Loc OBJECT CODE SOURCE STATEMENT
0301 03 Ihx
03ne 23 INX
03D3 13 IhX
0304 78 MOV
03D5 61 OhA
0306 C2 CF 03 Jhe
03D9 c3 29 03 JMP

+ ERRORS

03DC ERRORS: EGUL
03DC E1l ERR2: PCLP
030D 22 86 14 Shiu
03E0 c3 E9 03 Jih.P
03E3 21 00 00 RECOVER: LXxI
03E6 22 86 14 Shiy
03E9 06 20 R3: MVv1
03EB 21 AB 15 Lxl
03EE 22 6D 14 SHLO
03F1 36 00 R2: MVi
03F3 23 INX
03F4 0% DCR
03FS C2 F1 03 JNZ
03F8 2A 03 00 LHLU
03FB F9 SFHL
03FC 3E 0D Myl
03FE cCD 1B 01 CALL
0401 3E 3F MV]
0403 cC0O 1B 01 CALL
o4gé CD 64 01 Cheu
0409 2A 71 14 Lheu
040C 23 INA
040D 23 INK
040E 7E MCv
040F 23 INX
0410 66 MOV
0411 6F MOV
04312 By OkA
0413 CA 26 04 Je
0416 22 86 14 StiLu
0419 3E 40 MV
0418 CDO 1B 01 CALL
041E 3E 20 Mv1
0420 cCD 18 01 CALL
0423 cCO 64 01 CALL
0y26 3c oD Ry MV ]
0428 CDO 1B 01 CALL
0428 C3 64 04 JMP

i READS KEYLOARD.

i INPUT WAIT

X133:

It
IN
ANA
Ji
ANl

PAGF 14

B

H

0

AVE {FINISHFD?
C

Cri1 +hO

DELETE

3

H {GET ERROR MUMBER
LINENO

R3

HeO $SET UP INIT COUNTER
L INENO

Be+400

He«OPTRO tFIX I/0 RUFFFRS
AXIN

Me0 iCLEAR BUFFFR

H

B8

R2

SPAD

A+CR

PRNTC

AV

PRNTC {PRINT

PRNTLN {PRINT FRROR
pC

H

H

AM

H

HeM

LeA

H {AND LINE # UNLESS ZFRO
R4

LINENO {GET LOC. OF ERROR
Av'a’ iPRINT @
PRNTC

ASP

PRNTC {PRINT SPACF
PRNTLN $PRINT 1| INE @
A«CR

PRNTC

START

RETURNS CHARACTER IN A

XXX
KYBRD IREAD KFYROARD
A {SET FLAGS
’7‘ :_33 fgg;;’;”g Azi $$ ©1976 Processor-Technology-Corporation
(]
PRINTED IN U.S.A.



ARNPOD XASM
STWNT

771
772
773
774
775
776
777
778
779
780
781
782
783
78y
785
786
787
788
789
7¢€0
7¢1
7¢c2
7¢€3
7¢4
7¢S
7¢6
77
7¢8
7¢€9
aCO
aCl
ac2
AC3
a0y
acs
al6
RF7
arg
at9g
710
811
A12
nt3
a1y
195
16
n17
a18
n{9
820
821
az2
8e3
Rz Yy
a55

A FOCAL INTERPRETER FQR THE 8080

LocC

042E
0430
0432
0433
043y
0435

0436
0439
043C
043E
o440

0441
0442
0443
0446
0447
nu4s
0uuB
0u4c
044D
04Y4E
04U4F
0450
0451
0452
0453
0454
0455
0458
0458
04SC
04SE
0461
0462
0463

00
40

2E
36

7F

00

7A

nc
61

0A
ol

OBJECT CoOOL

04
04

0o

14

03
o4

03

SOURCE STATEMENT

XI133:

X1332

STAT?S

XI133:
INB:

¢ CHECJ STACK FOR

PCHK

PCHK2}

RET
ENOF
If
CAce
AN1

RET

ENOF
IFf
IN
All
RET
ENOF

IF
Ik
ANI
R¢
suL3
DCR
RET

CALL
JZ
IN
ANl
RET

ENOF

PLSH
PLSH
Lx1
DAl
Xerb
LHLO
MOV
chA
MCyv
MUV
CrMA
MOV
INX
DAD
MOV
Af‘c A
Cchr
Jhve
CkA
sul
CccC
PCP
pCLP
RET

PAGE

INTEL
3803H
7FH

INTRP
0
TFH

PROCT

0 1GET DEV STATUS

40H

iRETURN IF Z2ERO (MO CHAR)
IMAKE IT FF

>

STAT
IN8

127

OVERFLOWs HeLeDsE«A NFSTROYED

H iSAVE HRL

C iSAVE DRE

HeO $CLEAR Hai

SP iGET SP

LASTV “SUBSTRACT

AvH

HeA

AL

LeA

H

D tLOWEST LNCATION
A«H

A {TEST

ERRORS

PCHK?2

L

120 IWITHIN TFN STACK LOCATIONS?
FRROR3 tIF < 0 THE STACK OVFRFLO™
D

H

{STACK Ok

PRINTED IN U.S.A.
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aNa0 XASM

<TWNT

o2 ® DX
ISR
Vol -BRN I

ay

11
212
/813
a1y
A1
]rg
a7
R18
a19
240
agl
/42
3
ey
ays
ay6é
147
aus8
84S
ae(Q
[e1
nep
ac3
asly
ack
aeg
rRe?
neg
aeg
ae0
LY
Q¢ 2
2¢3
AeYy
¢S
Re6
Re¢7
¢ 8
ae9
370
R71
872
8713
74
275
RI6
a7
978
R79
380

A FGCAL INTERPRETER FQR THE 8080

LocC ORJECT CODE SOURCE STATLVENT

v COMMAND I0.PuT DRPIVER
046y 21 64 15 START: Lxi HeCFRSX
0467 22 71 14 ShiLy PC
0y6A 3t c3 AR AeOC3H
046C 32 00 00 S1a 0
04 6F 21 FE3 03 Lx1 tHeRECOVER
0472 22 1 00 ShLO 1
0475 97 Sus A
0476 32 33 00 STA OVER+SCRB
0479 32 8E 14 SThA LIST3+1
047C 32 77 14 STA DEBGSW
047F 3E 01 MV Al
0481 32 9E 14 STA DMPSW
o048y 2A 03 00 IBAR? Lhiy SPAD
0487 F9 SkHL
0488 21 D4 15 Lxl HeCONMBUF
0488 22 6D 14 Shivy AXIN
048E 3E 2A MV} Aot %
0490 (0 1B 01 CALL PRNTC
0493 cCD 51 01 IGNOR CALL READC
0496 97 SL3 A
0497 01 8&A 14 Lxl1 BeLISTY?
049A 21 C4 14 LX1 He INLIST
049D cCh €3 00 CuLL SORTJ
04A0 cb gD 00 CALL PACKC
0443 c3 93 04 JMP IGNOR

i CoMMAND INPUT PRQOCESSQR
04he cD BD 00 IRETN CALL PACKC
o04ns 97 SL3 A
04AA (D 18 01 CACL PRNTC
04 AD 21 Y 15 Lxl e COMBUF
0480 22 €F 14 GONE ShLy AXGCUT
ouB3 cCD 8D 00 CALL GETC
oyBe 2A 03 0C Lhyo <SPAD
o049 F9 St HL
o4bA ChD 05 02 CALL SPMOR
048D CD B9 02 CALL JESTN
o4Co (3 gF 02 JMP GZERR
o4c3 c3 o4 05 JMP INPTX
04Cé 3E 01 [ AR Ael
o4c8 32 77 14 STa DEBGSW
04CB D 11 02 ChaLL GETLHN
Ju4CE 3A 84 14 LLA 1AGSHh
04D1 FE &0 CtH1 2000
0403 4 pPC 03 Chve ERROR3
o4Ce A €2 14 Lhiu BUFR
04D9 c3 ItLx H
04DA 23 IhX H
0408 LB XCHo
o4ncC 2A €6 14 LHLo L INEMO
04CF £B8 XCHY
OU4EDO 73 MLV Mo
04E1 z3 Itux H

PAGF

tGET PC =>0

iSET UP RFSTART AT O

iCLEAR OVFRFLOW

tRESET MONDIFY

{INIT UNPACK AND TRACE SwITCH
{GET STACK START LOC

1SET STACK POINTER

{tPUT CR IN RUFFFR

(INITIALIZE TEXTP
iSAVE IN POINTER
tREAD 15T CHARACTFR
iGET STACK START LoC

tSET STACK POINTER

{IGNORE LFADIMNG RLANKS

IS THERE A LINF #

{PERIOO. TLLEGAL 1ST CHARACTFR
$IMMEDAITF COMMAND

FLIEN #

+CISABLF TRACFE

“READ LINF NUVBER

$TEST FOR SINGLF LINF

iPAD LINE
iSET POINTERS

iSAVE LINF #

©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.
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a8np0 XASM
STVNT

8e1
ag2
8e3
ey
885
806
se7
Rp8
8ge9
/S0
AS1
/€2
aS3
asSy
RGS
/€6
ac7
RS8
AS9
900
901
902
903
904
905
906
907
908
909
910
911
212
913
914
915
Q16
917
918
919
920
921
922

924
925
926
as?7
928
9:9
9120
921
922
923
Qzy
925

A FOCAL INTERPRETER FOR THE 8080

LocC 0BJECT CODE SOURCE STATEMENT
04E2 72 MUV MeD
O4E3 23 INX H
O4EY 22 6D 14 ShLU AXIN
O4ET (D 05 02 CALL SPNOR
O4EA €C3 FO O JMP SRETN
O4ED co 8D o0 CAcL GETC
04FO cb BD 00 SRETN: CALL PACKC
04F3 3A 85 14 LLA CHAR
0u4F6 FE oD crPl CR
04F8 c2 ED o4 Jh¢ SRETN=3
04FB cCD 29 03 CALL DELETE
O4FE cb EO 01 CALL EMNDLN
0501 C3 64 04 JMP START
0504 21 B7 05 INPTX S Lxl He«PROC
0507 cCD 66 00 CA.L PUSHJ
0s0A 2A 71 14 LHLD pC
050D 7E MOV AeM
050E SF MLV EeA
050F 23 INX H
0510 56 MOV DeM
0511 Bé OkA v
0512 EB XCHG
0513 CA 64 04 Jz START
0516 22 71 14 SHLO PC
0519 23 INX H
051A 23 INX H
0518 23 INX H
051C 23 INX H
0510 C3 BO 04 JNP GONE

t RECURSIZE OPERATE.
0520 ¢b 11 02 Do: CALL GETLN
0523 2A 71 14 LHLO pC
0526 ES PUSH H
0527 2A 6F 14 LHLU TEXTP
052A ES PLSH H
0528 21 84 14 DGRP? Lx1 HeNAGSW
052E co 71 00 CALL PUSHF
0531 3n 84 14 LLA NAGSW
0534 A7 ANA A
0535 FA 88 05 JM DOONE
0538 cCb 9t 01 CALL FINDLN
0538 00 NCP
053C 00 NOP
053D 00 NUP
053E 2A 73 14 LHLO THISLN
0541 22 71 14 She0 pPC
0544 23 INX H
0545 23 IhX H
0546 23 INX H
0547 TE MOV AeM
0548 2B DCx H
0549 cCbD E7 02 CALL TSTGRP
054C cCO DC 03 CALL ERROR2
054F 21 B4 05 DGRP1: Lxl H+PROCESS

PAGE

+IGNORE SPACES AFTER LINE #

{READ 1ST CHAR AFTER LINE @
ISAVE TFXT

{TEST END OF LINE
{NOT END

{REMOVE OL LINE
~INSERT NFW LINE
tREINIT PNINTERS
{CALL PROC

IF ANY

$CHECK NEXT LINE

FEND OF PROGRAM?

tYES

tPROCESS NEXT COMMAND

EXECUTE OR CALL

{EXECUTE ONE LINEs GROUP OR ALL

tSAVE PC

{SAVE NAGSWe CHARs LINENO

1CHECK SWITCH

iONE LINE

$INIT FOR GROUP, SET THISLN

tSET GROUP WO

$CHECK VAL IDITY
$NO SUCH GROUP

{PROCESS COMMAND PRINTED IN U.S.A.
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©1976 ProcessorTechnology-Corporation



anNpg0 XASM
STWNT

Q16
917
928
919
940
y1
ay2
943
Y
945
946
947
948
949
9¢0
CLS
9&2
ge3
9sh
9s5
96
9e7
98
969
9¢0
9¢1l
9¢2
93
9¢l .
9¢5
9¢6
9¢7
9¢8
9¢9
970
971
972
973
974
978
976
977
918
979
900
9ea1
982
9e3
994
9e5
qee
a7
988
9e9
9<c0

A FOCAL INTERPRETER FOR THE 8080

LocC

0552
0555
0558
0558
0S5E
05SF
0560
0561
0564
0565
0566
0567
0568
0569
056A
0568
0S6E
056F
0572
0575
0576
0577
0578
0578
0S7E
0S7F
0580
0581
0s82
0585
0588
0588
058E
0591
0594
0597
059A
0598
059E
059F
05A2

0SAS
05A8
05AB
05AE
0581
0S84
0587
0SBA
05KC
0SBF
05Cco
05C3

OBJECT COOE

CcoD
21
cD
2A
7€
23
Bée
CA
28
SE
23
Sé6

66
ey
7F
71

9A

84

75
7€

E7
9A

11
gE
DC

71
8D
85
oD
co

1F
FE

00
14
00
14

05

14

05
05

02
05

SOURCE STATEMENT

DR3:

DR2:

DOONE:

DCONT:

t PRIMARY
GOTO:

PROCESS:

PROC?

PC12
pPc2:

CALL
LXx1
CALL
L b
MGV
INX
OkA
Je
DCX
MGV
IhX
MOV
XCHG
INX
INX
Loa
ANA
J<
Jb
INX
MOV
DCX
CALL
JNP
MOV
INX
MCv
XCHG
SHLO
JNP
CALL
CALL
Lxi
CALL
LXI
CALL
PLP
SHLU
PCP
SHLO
JMP

CUNTROL
CALL
CALL
CaLL
LHLO
SHLU
CALL
LLA
CF1
JN ¢
RET
Lxid
CALL

PUSHJ
HeNAGSW
POPF
PC
AeM

H

¥
DCONT
H

EeM

H

DM

H

H
NAGSW
A

DR3
DR2

H

AeM

H
TSTGRP
DCONT
EWM

H

DeM

LINENO
DGRP
FINDLN
ERROR2
H+PROCESS
PUSHY
HeNAGSW
POPF

H

TEXTP

H

PC

PROC

{RESTORF
iCHECK EOT

iDONE

IPOINT TO LINENO
{CHECK FOR GROUP

100 ALL

{NOT IN GROUP
iGET NEXT LINENO

iCONTINUE SUBROUTINE

tFIND THE LINE
INO SUCH 1 INE
tEXECUTE 71T

{RESTORE CHAR

PAGF 18

{RESTORF TEXT POINTERS

tRESTORE PC

$CONTINUE PROCESSING

AND TRANSFER

GETLN
FINDLN
ERROR2
THISLN
PC
GETC
CHAR
CR

pC2

BeGLIST
SORTC

tREAD LINF a
iLOCATE IT
{NOT THFRE
FSET PC

iTEST END OF LINE
iFIRST CHAR READY

{EXIT PROCESS
i IGNORE SPACE AND

.

USE PROC

©19176 ProcessorTechnology-Corporation
PRINTED IN U.S.A.



RNe0 XASM A FOCAL INTERPRETER FOR THE 8080 PAGF 19

STWNT LocC OBJECT CODE SOURCE STATEMENT

9¢c1 05Ce C3 B4 05 JNMP PROCESS

9¢2 05C9 3A 85 14 LLA CHAR {SAVE COMMAND CHARACTER
963 05CC FS PUSH PSW

9ey 05CD cCD 8D o0 P43 CALL GETC iGO TO PERMINATOR
9¢c§ 0500 01 1F 15 Lxi BeGLIST

9¢cé 0503 CD FE 00 CALL SORTC

9¢7 0506 C3 pC 05 JMP PC3

9¢8 0SD9 C3 cD 05 JMP PY

9¢9 PC3:

1000 IF INTEL

1001 CaLL 3812H {CHECK FOR C.C. BRFAK
1002 ANA A

1003 JP PC3A {CNO CHAR AVAIL
1004 . calL X133 iGET CHAR

1005 CF1 03H $1C.C,

1006 Ce RECOVER $BREAK

1007 ENDF

1008 It XXX

1009 IN KYBRD tC.Ce BREAK CHECK
1010 AN1 07FH

1011 crPl 03H tCeCe

1012 Ce RECOVER {BREAK

1N13 ENDF

1n14 IF PROCT

1n15 0sDC cCD 2E o4 CALL STAT

1116 05DF A7 ANA A

1017 05€E0 F2 EB 05 JP PC3A

1018 05E3 CD 36 04 CALL X133

1019 05€E6 FE 03 cPl 03H

1020 0SES8 CC E3 03 ce RECOVER

1021 ENOF

1n22 05EB F1 PC3A: PULP PSW

1023 05EC 01 DE 14 Lxl B+COMLST (D0 COMMAND

1024 0SEF 21 EE 14 LXI He+COMGO

1025 05F2 cD E3 00 CALL SORTJ

1026 05FS CO pC 03 CALL ERROR2 tILLEGAL COMMAND
1027

1028 t OUTPUT COMMAND TEXT

1029 05F8 3 01 WRITE: MV] Avl

1020 0SFA 32 77 14 STA DEBGSW tDISABLF TRACE
1021 0S5FD cD 11 o2 CALL GETLN {GET LINENO

1n22 0600 CD SE 01 W5 CALL FINDLN iSEARCH FOR LINE
1023 0603 C3 4A 06 JMP WTESTG tNOT THERE DR GROUP
1024 0606 2A 86 14 LHLO LINENO

1025 0609 7C MOV AsH

1026 060A BS OKA L

1027 0608 CA 11 06 JZ W3

1028 060E CD 64 01 CALL PRNTLN tPRINT LINE # AND Q@ SP
10%9 0611 cbD 8D 00 W3: CALL GETC

1040 0614 97 Su3 A

1041 0615 cCO 1B 01 CALL PRNTC tPRINT LINE TEXT
1042 0618 3A 85 14 LGA CHAR

1043 0618 FE oD CFl CR tTEST END OF LINE
1044 061D c2 11 06 JNZ w3

1n4% 0620 2A 73 14 Chio THISLN ©19176 ProcessorTechnology-Corporation

PRINTED IN U.S.A.



ARNE0 XASM
STVWNT

1046
1047
1048
1049
10e0
101
102
103
10y
1055
1N&6
10«7
108
10=9
10¢0
10€l
10€2
10¢3
10¢4
10€5
1N0€6
10e7
10¢8
1ne9
1070
1071
1072
1073
10974
1075
1076
1077
1078
1079
1080
10p1
1002
1003
1084
1085
1006
1087
1008
1089
1090
10¢c1
1062
1053
10c4
10¢5
106
10¢7
10¢8
10¢€9
11n0

A FOCAL INTERPRETER FOR THE 8080

Loc

0623
0624
0625
0626
0627
0628
0629
062C
0620
062E
0631
0632
0635
0636
0637
0638

0638 -

063E
063F
0640
0641
0642
0643
0644
0647
064A
064D
064E
064F
0652
0655
0656
0659
065A
065D
0660
0661
Ogel

0667
066A
066D
066F
0672
0673

0676
0679
067C
0670
067F
0682
0685

OBJECT CODE

7€
SF
23
56
Bée
EB
CA
23
23

cD
cD
1€
cD
7A
Cc3

52

84

38

E7
56

86

73

29
77

84

52
52

18
3E

05
B2
20
8E

93

F4
B2

00
00
D1
00

06

14

06

02
)

14
06
14

o6
14
14

oe
06

01
06
02
09
12
oe

02
09

00
OF

SOURCE STATEMENT

WTST2:

WALL?

WTESTG:

Wé:

t COMPUTED TRANSFER

JUMP?

PAGE 20

{TEST END OF TEXT
tEXITe DO NEXT 2?2?2272 LINE

{POINT TO LINENO OF NEXT

$TRY NEXT LINENO FOR GROUP

{SET LINENO

tINIT GROUP PRINTOUT

{PRINT CR

t IGNORE VRLANKS
tEVALUATE INSIDES

tTAKE INTFGER

tUSE IF To BARANCH

{ CONDITIONAL TRANSFER PROCESS

IF:

MGV AsM
MGV EeA
INX H

MOV DeM
OkA v
XCHG

Ja wé
INX H

INX H

LCA NAGSW
ANA A

JM W4
INX H

MOV AeM
DCX H
CALL TSTGRP
JMP WX
XCHG

LCAX D

MOV LeA
INX D
LOAX D

MGV HeA
ShLG LINENO
JMP W5
LHLD THISLN
MCvV AH
ORA L

JMP WTST2
STa DEBGSW
RET

LUA NAGSW
ANA A

JM Wé

Ja Wé
suB A
CALL PRNTC
JNMP WALL
CALL SPNOR
CALL EVAL
Myl E«32
CALL FIX
MOV A+D
JMP 13
CALL TESTC
CALL EVAL
NOP

MV1 E«0
LXI B0
CALL TST
MV1 A0

t{ IGNORE SPACES AND TEST
R
iNe DUMP THE (EFOPE

{F==SKIP

©1976 ProcessorTechnology-Corporation
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ARNe0 XASM
<t hT

11r1
1102
11r3
114
1105
1106
1107
11r8
11¢9
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1120
1921
1122
1123
11324
1125
1126
1127
1128
1129
1140
11461l
1142
1143
11ub4
1145
1146
1147
11u8
11uS
1150
11%1
112
113
1184
11¢5

A FOCAL IMTERPRETER FOR THE 8080 PAGE
LoC 0BJeECT COOt SOURCE STATLwEUT
0687 CA 92 06 Je¢ 17
068A F2 91 06 Ji 1P
0680 2A F6 14 1F3: LhiLo cCOMGO+8 i TRANSFFR
0690 ES PCHL
0691 3C 1P INR A
0692 3C 12: I1LK A
0693 32 7A 15 13: ST1A TEMP
0696 97 Sto A
0697 01 20 15 Lxl ReTLIST
069A 21 D8 14 Lxi He ILIST
069D cD E3 00 CALL SORTJ tSEARCH FNR 4+iCR
06A0 co 8D 00 CALL GETC
06A3 €3 96 06 JMP 1343
06A6 ¢D 8D 0O IF1: CALL GETC
06A9 3A 7A 15 LLA TEMP
06AC 30 DCR A
06AD c2 93 06 JN¢ 13
0680 C3 8D 06 JMP IF3
t LOOP CONTHKUL AND ASSIGNMENT
i FOR AND SET
t SET IS FOKk wITH MO LOOP CONTROL
SET:
06B3 21 B1 08 FOR: Lxl HeGETVAR i{LOOPS. ETC
06B6 CDO 66 00 CALL PUSHJ iLOOK FOR "=" NEXT
0689 ES PULUSH H
06BA CD 05 02 CALL SPNOR { IGNORE SPACES
06RD 3A 85 14 LLA CHAR
06CO FE 3D CF1 1= .
06C2 c4 DE 03 CN¢ ERRORY tLEFT OF = RADe. FOR OR SET
06CS cD 8D 00 CALL GETC
0e6C8 cD B2 09 CALL EVAL
06CB El PULP H
06cce 22 78 14 SHLU pPT1
06CF cCO D1 OF CALL TST
0eDe 2A 78 14 LELD PT1
06D5 cCD B6 OF CALL STR
06D8 97 Sug A
06D9 01 20 15 LXx1 BeTLIST
0eDC 21 D2 14 LXxy HeFLST1
060DF cDh E3 o0 CALL SORTY tTEST LAST CHAR FROM EVAL
06E2 cb pC 03 CALL ERRORY $EXCESS R-PAR
06ES 2A 78 14 FINCR? Loy PT1 iSAVE VARTSBLE ADDRESS
06ES8 ES PUSH H
06E9 21 AF 09 Lxl HeEVAL=-3 (EVALUATE INCREMENT IF ANY
06EC CO 66 00 CALL PUSHY
06EF 97 sug A
06F0 01 20 15 Lxl BeTLIST
06F3 21 ¢cC 14 Lxi HeFLST2
06F6 cCO E3 o0 CALL SORTY $TEST TFRMINATORS
06F9 cb pcC 03 CALL FRRORY $ILLEGAL TERMINATOR IN FOR
06FC c0O N1 OF FLIMIT: CALL TST
06FF 21 4E 15 Lxl HeFLARG
0702 CD B6 OF CALL STR
0705 21 4E 15 Lx1 HeFLARG

PRINTED IN U.S.A.

21

©1976 ProcessorTechnology-Corporation



ANe0 XASM
STVNT

1156
1157
118
119
11€0
11¢1
11¢2
11¢3
1164
11€5
11¢6
11€7
11¢8
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1191
1182
1183
1184
1185
1186
1127
1188
1189
11¢€0
11¢1
11¢€2
113
114
11¢5
11¢6
117
11¢8
11¢9
1500
1201
1002
1203
1204
1205
1206
12€7
1208
1209
1210

A FOCAL INTERPRETER FOR THE 8080

Loc

0708
0708
070E
0711
0714
0717
071A
071D
0720
0723
0726
0729
072C
072F
0732
0735
0738
0738
073t
073F
0742
0745
0748
0748
074E
0751
0754
0757
075A
0758
075E
0761
0762
0765
0768
0768
076C
076F
0772
0775
0776
0779
077A
0770
0780
0783
0786
0789
078cC
078F
0792

0795
0796

OBJECT COOE

Cco
21

71
AF
66
D1
4E
B6
4E
71
6F
71
B4
66
6F
7F
4E
7F
78
7F

SOURCE STATEMENT

FCONT:

OLDTST:

FORMR;

FINFIN:

CALL
Lxl
CALLC
CALL
Lxi
CALL
Lxi
CALL
Lxl
CALL
Lxl
CALL
Lxl
CALL
Lx1
CALL
Lx1
CALL
PLP
ShLU
CALL
Lxl
CALL
LheO
CALL
Lxl
CALL
CALL
PUSH
Lhio
CALL
PULP
LX1
JP
CALL
RM
JVP
CALL

PUSHF
Het VAL=3
PUSHY
TST
HesFLARG
STR
H«FLARG
PUSHF
He TEXTP
PUSHF
H+PROCESS
PUSHJ
HeTEXTP
POPF
HeFLARG
POPF

He ITFR1
POPF

H

PT1

LoD
HeITER1
AD

PT1

STR

He ITER1
LOD

TST

PSW

PT1

LoD

PSW
HeFLARG
cLODTST
:]

FORMR
sB
FORMR

PT1

H

He ITER1
PUSHF
FCONY
HeFLTONF
PUSHF
TST
HeFLARG
STR
FCONT

t INPUT-QUTPUT STATEMENTS

ASK:

su3
CMA

A

PAGF 22

$GET LIMIT (NO ERROR DETECTE

§SAVE LIMIT

iSAVE TFXT OF ORJECT STMTS
1D0 OBuUFCT

iRESTORE REMAINING TFXT
IGET LIMIT

iGET INC

iGET VARIRLF ADDRESS

1SAVE ADDRESS

§SAVE INC AGAIN

$SET INC TO ONE

{REMEMBER WHICH CALL ©1976 Processor-Technology-Corporation
PRINTED IN U.S.A.



#0p0 XASM
STHUNT

1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1220
1221
12322
1223
12024
1235
1226
1237
1228
1229
1240
1241
1242
1243
1244
1245
1246
1047
1248
1249
12«0
1ol
1282
1283
1254
12¢5
1o%=6
12«7
12«8
12«9
12¢0
12¢€1
12€2
12¢€3
1264
12€5

A FOCAL INTERPRETER FOR THE 8080

LocC

0797
079A
0798
079E
07A1
07a4
07A7
07AA
07A8B
07AE
0781
0784

0787 .

0788
0789
0788
07BE
07C1
07C4
07C7
07CA
07¢B
07CE
07D1
07D4
0707
07DA
070D
07DE
071
07EY4
07E7
07E8
07E8B
07EE
O07EF
07F2
07F3
07F6
07F9
07FA
07FD
0800
0803
0806
0809
080C
080E
080F
0811
0814
0815
0816
0819
081cC

OBJECT CODE

7E

14

01
15
14
01
00

15
15
00
07
GO
14
15
09

14
OF

0OF

14

07

00
15
13
15

01

o8
07

SOURCE STATEMENT

TYPE: STA

TASK: suB
STA
Lxl
Lxl
CALL
LLA
INR
JIe
Lxi
CALL
LUA

PLSH PSwW

PLSH
MV1
CALL
Lxl
ShiL0
AK2: CALL
CALL
SuL3
LX1
Lxl
CALL
JMP
AK3: CALL
LhLO
PLSH
LxI
SHLU
CALL
PUP
SHLD
CALL
PGP
CALL
AKS? PUP
STA
JMP
AKY 2 POUP
JMP
TYPE2: Lxl1
CALL
Lxl
CALL
LX1I
MV
TYP: MUV
ALl
CALL
DCR
INX
JNC
JN.P
TQUOT: MV1

ATSW

A

DEBGSW
BeALIST
HeATLIST
SORTJ
ATSW

A

TYPE2
He«GETVAR
PUSHJ
CHAR

H

Ae® 2
PRNTC
1+ IOBUF
AXIN
READC
PACKC

A
B+SPECIAL
HeINFIX
SORTJ
AKR
PACKC
AXOUT

H
He+IOBUF
AXOUT
EVAL=-3
H

AXOUT
TST

H

STR

PSW
CHAR
ASK

H

AKS
HeEVAL
PUSHJ
H+IOBUF
ou
HeIOBUF
Bel3
AWM

600
PRNTC

B

H

TYP
TYPE
Avl

tDISABLF TRACE

PAGE 23

{RE=-ENARLF TRACF
1SPECIAL CHAR?

$TEST QUOTE SWITCH
iTYPE

{00 ASK=SFT UP PT1
{SAVE IN-L. INE CHAR

$TYPE COLON

§ CONTINUE

{100 TYPE

©1976 ProcessorTechnology-Corporation
PRINTED IN U.S.A.



ane0 XASM A FOCAL INTERPRETER FQOR THE 8080 PAGE 24

STUNT Loc 0BJECT CODE SOURCE STATEMENT

12¢6 081E 32 77 14 S1a (EBGSW

19¢7 0821 D aD 00 T2 CALc GETC iTYOE LITFRALS

12¢8 0824 97 sLs A

17¢9 0825 01 7€ 15 Lx1 BeTLST2

1270 0828 21 52 15 Lxl HeTLST3

1271 0828 cCh E3 00 CALL SORTJ

1272 082E 97 sLa A

1273 082F CD 1B 01 CALL PRNTC

1274 0832 c3 21 08 JMP TGZ

1275 0835 CO &b 00 TINTR: CALL GETC {PASS ¥

1276 0838 cO 11 02 CAcL GETLN {READ FORMAT CONTROL

1277 0838 2A 86 14 LhLD LINEND

1278 . 083E 22 70 15 SHwU FISW iSAVE FORMAT CODE

1279 0841 €3 9a 07 JNP TASK

1280 0844 3E 0D TCRL2: Myl A+CR iSPLAR=CR AIONE

1201 0846 . cO 1B 01 CALL PRNTC

1592 0849 3E 0D TCRLF: MVl AsCR i) IS ROTH

1583 0848 C0 45 01 CALL - XxOUTL

1084 084E cD 8D 00 TASK4 S CALL GETC {MOVE To NEXT CHARACTER

1285 0851 C3 9A 07 JNP TASK

1286 :

1507 : i SEARCH ROLTINES

1268 . 0854 o 11 02 MODIFY:  CALL GETLN {READ LINFNO

1289 0857 CD 9E 01 CALL FINDLN iLOOP IT UP

10¢0 085A cb pC 03 : CALL ERROR2 INON~EXTSTENCF

17¢1 0850 c0 64 01 CALw PRNTLN

10¢c2 0860 2A 82 14 LhLO BUFR iSET POINTERS

12¢3 0863 23 INX H

12¢4 0864 23 INX H

1565 0865 11 . 86 14 LxI D'LINEND :iCOPY SAMF LINE #

12¢6 0868 1A LLAX 0

1227 0869 77 MLV Y

1o¢8 086A 13 INX D -

12¢9 0868B 23 INX H

1300 086C 1A LLAX 0

1301 086D 77 MOV MeA

1302 086E 23 INX H

1303 086F 22 6D 14 SHLU AXIN {FOR INPUT

1304 0872 CD 36 04 SCONT? CALL x133 {READy NO FCHO

1305 0875 32 8E 14 STA LIST3+41  {SAVE SFARCH CHAR

1306 0878 3E 01 MVl Avd

1307 087A 32 77 14 STA DEBGSW INO BREAKS

1308 087D cD 8D 00 SCHAR: CALL GETC iTYPE + TFST -F.F.

1309 0880 97 suB A

1310 0881 co 18 o1 CALL PRNTC ITYPE

1311 0884 97 sus A

1312 0885 01 8D 14 Lx1 BeLIST3

1313 0888 21 16 15 Lxl HeLISTGO

1314 0888 cO E3 00 CALL SORTY iLOOK FOR MATCH

1%15 088E co BD 00 CALL PACKC iSAVE BFW LINE

1316 0891 c3 7D 08 JNP SCHAR

1317 0894 2A 82 14 SBAR: LHLD BUFR {RESTART RUFFER ADDRESS
0897 23 INX H

:2:8 0898 23 INX H ©1976 ProcessorTechnology-Corporation
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ANAD XASM
STWNT

1321
1322
1323
1324
1325
1326
1327
1328
1329
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
13%1
13€2
13€3
13€4
1%%5
13%6
13€7
1358
1359
13¢0
13¢1
13¢2
1%¢3
1364
13¢5
13¢6
13¢7
13¢8
13¢9
1370
1371
1372
1373
1374
1375

A FOCAL INTFRPRETER FQR THE 8080 PAGF
LOC OBJECT CODE SOURCE STATEMFNT
089A 23 ILX H
0898 22 6D 14 ShiLu AXIN {SET POINTERS
089t cbh 51 01 SFOUND CALL READC tREAD KFYROARD
08A1 97 ) A
08A2 01 88 14 LXxl BeLISTE
08A5 21 0C 15 Lxi HeSRNLST
08A8 cCD E3 00 CALL SORTJ
08AB cD RBD 00 SGOT: CALLC PACKC tPACK CHAR
08AE C3 9E 08 JMP SFOUND $VORE
{GET A VARIABLE FROM VARIABLE LIST
{EXIT=- H & L POINT TO VALUE PART OF VARTABLF
iPUSHECS AXOUT PAST VARNAME
0881 - CDO 0S5 02 GETVAR: CALL SPNOR t IGNORE Bt ANKS
0aBy 3A 85 14 LLA CHAR tGET FIRST CHAR OF NAME
08B7 47 MOV BeA $SAVE
0888 CcS PULSH 3!
08B9 CD 8D 00 CALL GETC {GET SCND CHAR OF NAME
08BC C1 PUP B
088D CD F4 02 CALL TESTC
oaco c3 p1 08 JMP NOTA
08C3 00 NOP
08CY4 00 NOP
08CS (11} NGP
08cCé 00 NOP
08c7 00 NOP
08cs8 00 NCGP
08C9 3A 85 14 LLa CHAR
o8acc 4F MOV CeA {ALPHA=-=SAVE
08CD cs PUSH B
08CE c3 D7 08 JMP GVe
0801 0E 40 NOTA? MV Ce'ar {SURSTITUF FOR 2ND CHAR IF MISSING
08D3 c5 PLUSH B
08D4% c3 pa 08 JMP 6ves
0807 cD 8D 00 GV2: CALL GETC
08DA CDO F4 02 Gven: CALL TESTC
080D C3 E9 08 JMP GV2A tT
08€E0 c3 D7 08 JMP cve N
08E3 c3 p7 08 JMP GVe tF
08E6 c3 D7 08 JMP GV2 H
08E9 cD D3 o2 GV2A: CALL TSTLPR
08EC c3 32 09 JMP NOSUB
08EF cbD 80 09 CALL ECALL
08F2 21 35 00 Lxl HeACCE+SCKB
08FS ¢bD 71 o0 CALL PUSHF
08F8 2A 78 14 LhLy PT1
08FB CO E6 OF CALL LOD
08FE 1 20 MVl Ee32
0900 chD 8E 12 cALL FIX {CONVERT TO FIXED
0903 5A MGV ED {SAV SURSCRIPT
0904 51 MCy DeC iLEAST SIGNTIFICANT PORTION
0905 4] XCHG
0906 22 7A 15 SHLU TEMP
0909 21 35 00 Lx1 HeACCE+SCRB
090C chD 7F 00 CALL POPF

PRINTED IN U.S.A.
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RAPD XASM

STYNT

1376
1377
1378
1379
1300
1321
1392
1383
1304
1385
1306
1387
1388
1389
1350
1361
13¢2
13¢3
13¢cy
13¢S
13¢6
13¢7
1358
13%¢9
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1420

A FOCAL INTFRPRETER FOR THE 8080
LOC 0BJECT CODE
090F A 7A 15
0912 €5
0913 2A 6F 14
0916 28
0917 7€ GVS:
0918 FE 29
091A C4 ©C 03
0910 CD 8D 00
0920 cC0 F4 02 GV6A:
0923 €3 36 09
0926 €3 2C 09
0929 €3 2C 09
092¢C CO 8D 00 GV6!
092F €3 20 09
0932 11 00 00 NOSUB':
0935 DS
0936 o1
0937 c1
0938 2A 82 14 FNDVR:
0938 30 7A 14 GV3:
093E BD
093F CA 65 09
0942 7€ GVu:
0943 B8
0944 23
0945 c2 s8 09
0948 7E
0949 89
094A 23 .
09uB c2 sC 09
094E 7€
094F BA
0950 23
0951 c2 so 09
0954 7€
0955 BB
0956 23
0957 c8
0958 €3 SsE 09
0958 23 NOPE1:
095C 23 NOPE2:
095D 23 NOPE3:
09SE 23 NOPE ;
095F 23
0960 23
0961 23
0962 €3 3B 09
0965 3A 7B 14 HC:
0968 BC
0969 €2 42 09
096C 70
096D 23
096E 71
096F 23
0970 72

SOURCE STATEMENT

Ly
pPLSH
LhiLy
DCx
MOV
CH1
(o '
CALL
CAvL
JMP
JMP
JN.P
CA.L
JMP
Lx1
PUSH
PLP
PUP
LHeO
LLA
CNMP
J
MGV
CnmP
INX
JNC
MOV
CMP
INX
JNC
MOV
(o A
INX
JUN¢
MCvV
CMP
InNX
RZ
JMP
INX
INX
INX
INX
INX
INX
INX
JMP
LLA
CMP
JNZ
MOV
INX
MOV
INX
MOV

TEMP

H
AXOUT
H

AM
')'
ERRORY
GETC
TESTC
FNDVR=~2
GVe
GVé
GETC
GV6A
D0

STRTV
LASTY

HC
AeM

NOPE1
AM

H
NOPE2
A'M

NOPE3
AvM

NOPE

GV3
LASTV+1
H

GV4

MeB

H

MeC

H

MeD

PAGF

iPOINT POINTER PAST VARNANE

HL]
iF
WV

iNO SURSCRIPT MEANS MAKE IT ZERO
iDCHECK VARIABLE LIST

tFIRST HAIF OF
{END OF VARS CHECK

iCHECK VARNAMFE

$CHECK VARNAMF 2ND CHAR

{CHECK SURSCRIPT

{CHECK 2NN HALF OF SUBSCRIPT

tRETURN IF FOUND

{TRY NEXT VARIARLE
{CHECK 2ND HALF END OF VARS

tNOT END OF VARS
iNOT CRFATED YET

©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.
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ARAPOD XASM

STWNT

111
1412
1423
1424
1425
1426
1427
1428
14129
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1482
1uc3
1454
1485
1u4%6
1487
1458
1459
14€0
1u€l
1u€2
14€3
1464
14€5
14€6
1ue7
14€8
14€9
1470
1471
1472
1473
1474
1475
1476
1477
1478
14979
14p0
1401
1up2
1403
14FY
14RS

A FOCAL INTERPRETER FQR THE 8080

Loc

0971
0972
0973
0974
0975
0976
0977
0978
0979
037A
0978
097E
097F

0980
0983
0986
0989
098A
098D
098E
0991
0994
0995
0998
0999
099C
099F
09A2
09A5
09Aa8
09AB
09AE
0SAF
o9B2
0983
0986
0989
0988
098E
09co
09c3
09ceé6
09C9
09ccC
09CF
0902
0905
0908
0908
09DE
09E1
094
09E€7
09€EA

OBJECT COOE

23

73

23

ES

97

77

23

23

23

23

22 7A 14
El

c9

21 35 00
co 71 00
3A 7D 14
FS

3A 81 14
FS

21 aAF 09
CD €6 00
F1

32 81 14
F1

32 70 14
(b Dn1 OF
21 6C 15
22 78 14
CO Bé6 OF
21 35 00
cD 7F 00
c9

cbD 8D OO0
97

32 81 14
3A 85 14
FE 2B

CA o4 OA
FE 2D

CA 04 OA
tD F4 02
c3 €D 09
C3 04 OA
c3 53 O0A
cCO B1 08
22 78 14
c3 98 0A
3A 7C 14
32 7D 14
cO F4 02
C3 FS 09
cb poC 03
Cbh DbC 03
Cb oC 03

SOURCE STATEMENT

ECALL?

EVAL:?

EVALC:

VARGET ¢

OPNEXT:

INX
MOV
IhX
PusH
Su3
MCv
IivX
INX
Irx
INX
ShiLu
PUP
RET

Lxl
CALL
LA
PUSH
LUA
PLUSH
Lxl
CALL
POUP
STA
POUP
STA
CALL
Lxl
SHiLu
CALL
Lxl
CALL
RE1
CALL
su3
STA
LLA
CFl
Je¢
CFl
Je
CALL
JMP
JMP
JM.P
CALL
SHLU
JMP
LLA
STA
CALL
JMP
CALL
ChLL
CALL

MoE
H
H

Mo A
H
H

LASTV
H

iMOW CRFATED

PAGE 27

iSAVE POINTFR TO VALUE

iVADE VARTARLF=-SAVF NEW END OF LIST

{tRETURN PNINTFR TO VALUE

HeACCE+SCKB

PUSHF
LASTOP
PSW
STE
PSw

HeEVAL=-3

PUSHY
PSW
STE
PSw

LASTOP

TST
HeFLAC
PT1
STR

HeACCE+SCRB

POPF

GETC

A

STE
CHAR
14
ENUM
et
ENUM
TESTC
ETRM1
ENUV
EFUN
GETVAR
PT1

t 00
SRTCN
LASTOP
TESTC
ETRMN
ERRORY
f PRORY
ERRORY

ITEST FOR UNARY +

{TEST FOR UNARY =

T
H
iF
$VAR

‘
]

i VAR

©1976 Processor-Technology-Corporation
PRINTED IN U.S.A.



RAPQ XASM
STWNT

1486
1487
1ue8
1up9
14¢0
14¢c1
14¢c2
1u4¢c3
14¢c4
14¢S
14c6
14¢7
14¢8
14¢9
1500
1501
18502
1503
1504
1505
1816
1807
1508
1809
1510
1511
19512
1513
1514
1515
1816
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1540

A FOCAL INTFRPRETER FQR THE 8080
LocC OBJUECT CoODE SOURCE STATLMENT
09t D 3A  7C 14 ETRM1: LLA SRTCH
09F 0 FE 06 CH1 6 iLULL PARFNS
09Fe2 CA D9 O0A J ELPAR
09F 5 cb D3 ¢2 ETRMN CALL TSTLPR
09F 8 C3 FE 09 JM.P ETR2
09FB cb nC 03 CALL ERRORY iCP MISSING
09FE cCD 8D 00 ETR2: ChLL GETC
0AO01 c3 ¢3 09 JMP EVALC
CAOQY 21 82 15 ENUM? Lxi HeDATBUF
0AQ07 ES PLSH H
0A08 01 30 15 ENLP? Lxl Re¢ TERMS
0AOB CDO FE 00 CALL SORTC
0AOE c3 2F 0A JkiP NUMD
0All £l ENL3S PCP H
0al2 3A 85 14 LA CHAR
0A1S - De 30 Sul «00
0A17 77 MLV MeA
0A18 23 INX H
0A19 FE 15 CHi 'E'~-600
0AlB c2 28 o0a JN ENL2
0AlE ES PULSH H
0Al1F cbD 8D 00 CALL GETC
0A22 cD 05 02 CALL SPNOR
0A2S C3 11 OA JMP FNL3
0n28 ES ENL2: PLSH H
0A29 cb 8D 00 CALL GETC
0A2C C3 08 O0A JrNP ENLP
0A2F El NUMD PCP H
0A30 36 FF AR vy OFFH
0A32 ¢cbh D1 OF CALL TST
0A3S 21 Uu4E 15 Lal He«FLARG
0A38 cCD B6 OF CALL STR
0A3B 21 82 15 Lx1 tHi+DATBUF
0A3E CDO c2 12 CALL 1HP
0A41 21 6C 15 Lxl HeFLAC
oAUy 22 78 14 ShLD pT1
0A47 tb Bé6 OF CALL STR
OAUA 21 4E 15 Lxl HeFLARG
0A4D cCD E6&6 0oF CALL LoD
0ASO C3 98 O0A JMP EDO
0AS3 21 35 00 EFUNS Lx1 HeACCE+SCRB
0AS6 co 71 00 CALL PUSHF 1SAVE ACCUM
0AS9S cD 8D o0 CALL GETC iGET FUNCTION CODE
0ASC cb 8D o0 CALL GETC
OASF 3A 85 14 LLA CHAR
0A62 FS PUSH PSW {1SAVE FUNCTION CODF
0A63 cD 8D 00 FUN3: CALL GETC sMOVE TO EXPRESSIOM
0A66 CD F4 02 CALL TESTC
0A69 3 75 0A JMP FUN2 1T
0A6C (3 63 0A v P FUN3 HY
0A6F cC3 63 0A JMpP FUN3 iF
0A72 C3 63 O0A wp FUN3 { VAR
0A75 cCO D3 02 FUNZ2? CALL TSTLPR tMUST BE A (
0Aa78 cbD nC 03 CaLL ERRORG iNO PARFN
0AT7B cCoO 80 09 FUNY CALL ECALL tEVALUATE FUNCTION INPUT

PAGE 28

©1976 ProcessorTechnology-Corporation
PRINTED IN U.S.A.



#0p0 XASM
STVNT

1541
1542
1543
1544
1545
1546
1547
1548
1549
150
15¢1
152
15¢3
15¢4
1555
15%6
15¢7
15¢8
159
15€0
18€1
15€2
15€3
1564
15€5
15€6
15€7
15€8
15€9
1570
1571
1572
1573
1574
1575
1876
1577
1578
1579
1580
1501
1582
1503
1504
1525
1506
15p7
1508
1589
15¢0
15¢1
15¢2
15¢€3
15¢€4
15¢S

A FOCAL INTERPRETER FOR THE 8080

LocC

0A7E
OATF
0A82
on83
0A86
0ae9
0A8C
0ABF
0A92
0A95

0A98
0A98B
0A9C
0A9E
0AAl
0AAY
0AA7
OAAA
0AAD
0ABO
0AB3
0ABY4
0ABS
0ABé
0AB9
0ABC
0ABD
0ABE
0ABF
0ACO
0AC3
0ACE
0ACO
oacc
0ACD
0ADO
0AD3
0ADS
0ADS
0AD9
0ADC
0ADD
0AEQ
0AE1
0AEY
0AES
OAE 8
OAE9
OAEC
0AEF
0AF2
0AFS
0AF 8
OAFB

OBJECT CODE

BC
B3

0A

14
14
00
03
00
0o
0A

14

0A
14
OF
00

03
14

09

14

SOURCE STATEMENT

EFUN3

ETERM?
EDO:

EFST:

ELP?

EFND:

FLOP?

ELPAR?

ELPR2?

PCP
Lxi
PLSH
Lxl
Lxl
CALL
CALL
Lxl
CALL
JMP

LLA
AlA
MV
STa
JN¢
Lxl
SHLU
JMP
LCA
Lxi
DCR
INX
INX
JZ
JMP
MOV
INX
MGy
XCHo
Shiu
LHLO
CALL
LUA
ANA
Che
LCA
Sui
JM
RET
LLA
PUSH
LLa
PUSH
CALL
PULP
STA
PLP
STA
CALL
CALL
JMP
JMP
JMP
JMP

PSW
HeEFUN3
H
Be«FNTBL
HeFNTBF
SORTY
FRRORG

PAGF 29

{KESTORF FUNCTION CODE
iGET RETURN ANDDRESS
1SAVE ON STACK

{GEY FUNCTION CODES
tADDRESS 0OF FUNCTIONS
{GOTO FUNCTION

tBAD FUNCTION CODE

HeACCE+SCRB

POPF
ELPR2

STE

A

Ael
STE
EFST
H«LOD
FLOP+1
FLOP~3
LASTOP
HyOPTBL
A

H

H

EFND
ELP
E«M

H

DM

FLOP+1
PT1

LoD
OVER+SCRB

A
FRROR6
SRTCN
9
OPNEXT

LASTOP
PSW
STE
PSW
ECALL
PSW
STE
PSW
LASToOP
GETC
TESTC
ETERM
ETERM
ETERM
ETERM

tRETURN FROM FUNCTIONSs RESTORE ACCUM

${OVERFLOW

{SET SRTCN

©1976 ProcessorTechnology-Corporation
PRINTED IN U.S.A.



ANPQD XASM
STWNT

15¢€6
15¢7
15¢8
1%¢c9
1600
1601
1402
1603
1404
1605
14C6
1607
1408
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1620
1621
1622
1623
1624
1615
1626
1627
1628
1A29
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
16¢€0

A FOCAL INTFRPRETER FOR THE 8080

Loc

OAFE
0800
0803
0806
0809
0BOC
0B0F
0B12
0B1Y
0B17
0B1A
0810
0820
0B22
0B23
0825
0828
0828
0B2E
0B31
0834
0837
0B3A
083D
0B3E
0B3F
og42
084S
0B46
049
0B4A
0B4B
0B4E
0851
0S4
0B57
0R58
0859
0B5A
0BsB
085SC
oBSD
0860
0B63
0B66

0867
0B69
0B6C
0Bet
0871

OBJECT CoODE

3t
(o]
3E
cD
cs

37
82
7A

02
0B
14
14

08
14
14

01

01

SOURCE STATEMENT

{ ERASE SINOLL LINESe GROUPSe OR VARIRLFS

ERASE:

ERT:

ERV:

ERL:

ERG:

ER1:

ERVX:

TOUMP S

PAGF 30

©1976 ProcessorTechnology-Corporation

MV i Ael iTURN OFF TRACF
STA DEBGSW
CALL TESTC STEST 3FCOND WORD IF ANY
JMP ERVX FERASE VARIBLES
JMP ERL ILINES OR GROUPS
CALL ERROR3
LUA CHAR TALL TEXT
CkFi A
Che ERROR3 {BEAD ARG TN ERASFE
Lx1 HeBUFBEG {ERASE ALL TEXT
SHLOD BUFR
Lxl H«CFRS
MVl ny 0
INX H
MV 1 M0
Lhto STRTV tERASE VARIRLFS
ShLo LASTV
JVP START iFIX POINTERS
CALL GETLN tERASE L INES
LHLO BUFR {PROTECT REST OF L INF
ShLU AXIN
CALL DELETE iEXTRACT A L INE
LhLy THISLN
INX H
INX H
SHLu THISLN
LCA NAGSW
ANA A
JM ER1
INX H
MOV AeM
CALL TSTGRP 1SKIP
JNP ERV
Lho THISLN
Lxl D+LINMNENQ
MOV AeM
STAX D
InX H
INX 0
MOV AM
STAX D
JMP ERG
LHLU STRTV $INIT VARIBLES BRY
SHLU LASTV tINDIRFCT COMMAND
RET
{ SYMBOL TAGLLE TYPEOUT ROUTINE
MV1 As*'N?
CALL PRNTC
MV Av']
CALL PRNTC
RET

PRINTED IN U.S.A.



Ane0 XASM

STVNT

161
1652
163
1654
165
1656
1657
1658
169
16€0
16€1
16€2
1663
1664
16€5
16€6
1667
16¢8
16€9
1470
171
1672
1673
1674
1475
1676
1£77
1678
1479
1480
1681
1402
1483
1484
189
1486
1687
1<F8
1+€9
16¢0
1acl
162
16c3
164ct
165
164¢6
14c?
178
1¢c9
17r0
17r1
17¢2
17¢3
17r b4
17r %

A FOCAL INTERPRETER FOR THE 8080

Loc

0872

0873
0874
0877
0879
0B7C
0870
0880
0B82

0B8S
0B86
0869
0B8A
0880
0890
0893
0896
0p99
089C
0B9F
0BA2
0BAY
08AS
0BA6
08Aa7
oBAs8
0BAY
08AC
03AE
0881
o3
oBre
0nt:8

0BJECT CODE

D1
B6

E6
uS
2C

77
ub
ne
45
t6
49
a4

OF
OF
OF

10

00

08
08
08
00
08
00
(1]3]
00

12
oF
oF

10

PAGE 31

SOURCE STATEMENT

FLOATING PUINT FUNCTIONS
INPUT TO FLUATING POINT FUNCTIONS IS POINTED TO 8Y PT1 (LHLD PT1)
INPUT IS 4 BYTES LONG. IT USUALLY CcOMES FRCM THE ARGUMENT TO THE FUNCTION.
OUTPUT FRUM FLOATING POINT FUNCTIONS SHOULD RE THE FOUR BYTES POINTED
T0 BY PT1,

XUSR ¢
I

MACL
FMACE

FMACC:

FMACD?

RET

INVERSE DIVIDE ROUTINF

PUSH H

CAvL TST tFLOATING POINT ACCUMULATOR TO REGISTERS
Myl Le>IDVT

CALL STR {DIVISOR TO STOREAGE

PLP H

CALL LoD {DIVIDENE TO FLAOTING POINT ACCUMULATOR
MVl L«OINVT tADDRESS NIVISOR

JMP nIv {RETURN THROUGH DIV ROUTINE

SUBROUTINE FOR FVALUATION OF ELEMENTARY
FUNCTIOMN MACLAURIN SERIES

ENTRY FMACE FOR EXPCNENTIAL TYPE SERIESE.G.
ENTRY FmMACL FOR LOGARITHMIC TYPF SERIESs E.Ge.
ARCTAN(Z)Y=2/1=2%%3/342%%5/5= ...
S(I=1)=(1./A(1) + X*S(I))s S(N)=0.

IN BOTH SERIES DEL#**2(A(I)) MUST BE CONSTANT
ENTER WITH X IN FMACXe A(N) IN De DC(A(N=1)) IN C»
D*x*2(A(1)) IN B.

RESULTS TN FMACS. WHEN A(I) < 0.

2 LLVELS OF STACK USED BEYOND FLOATING POINT PACKAGE

XKA A iCLEAR A-REGISTER FOR LOG TYPE SERIES
Lxl He«FMACS {POINT TO SIGMA

MOV MeA {ZERO STOREDN

Lxl HeFMACB {PRESET BRANCH B

JMP FMACC {JOINT CcoONnE

Lheo FONE {MOVE 1.0 Tn SIGMA FOR EXP TYPE SERIES

Shio FMACS
LhLo FONE+2

ShLU FMACS+2

LxI H'FMACA  {PRESET BRANCH A

ShLU FMACG {STORE PRESFT BRANCH

Mv I E432 1COUNT FOR FLOATING OF A(I)

PUSH 8 {CHAIN RULE LOOP

PUSH D SAVE A(T)e D(ACI))s D**2(A(1))

XKA A $ZERO THF LFAD POSITIONS OF A(I)

MOV BeA

MCv CeA

CALL FLT {FLOAT A(T)

MV { +OFMACT {INTO TFMP

CALL STR

MV 1 L +>FNVACX  iLOAD THF ARGUMENT

ChLC 1 0D

"l L >FVACS $SIGMA SO FAR ©1976 ProcessorTechnology-Corporation
Chio vuL PRINTED IN U.S.A.



RNF0 XASM A FOCAL INTERPRETER FOR THE 8080 PAGF 12

STLNT toc OBJECT COOE SOURCE STATEMENT

1766 onpB cA 1 GC LHLY FMACG iCHCOSE THE RRANCH
17¢7 oBer 8] PCHL

17r8 0RGF 21 40D 00 FMACA Lx1 HFMACT

17¢9 0nCe (6 2cC 10 CALL oIV

1710 0BCS 1 3 ¢©B LXx1 tisFONE tPOINTS 10 1,0

1711 0BCc8 c3 ont 08 JMP FMACF tFEJCIN CommeQr CODF
1712 0BCB 21 49 00 FMACB Lxl HeFMACS

1713 0BCE CD Rré OF CALL <TR {X*SIGMA

1714 0801 21 F3 08 Lxl M FOMNE sLOAD 1.0

1715 0804 (D t6 Of Chen Lou

1716 08D7 2€ 4D MV 1 L +OFMACT

1717 0809 b 2C 10 ChLvL DIV t1/7A(1)

1718 0BDC 2E 49 Myl Le>FMACS (POINT TO X*SIGMA
1719 oBDE CO u4F 10 FMACF ¢ ChALL aD

17:0 ose 1l 2E 49 MV 1 L +DFMACS STORE MEXT LINK
1721 0BE3 CD R6 OF ChcLL STR

1722 o0BE6 D1 PCP D tA(T) AMD 32

1723 0BE7 c1 PP y tUCA) ANC N»%2(A)
1724 0BE S8 7A MGV AU

172% 0BES 91 Sus C

1776 0BEA c8 R« 1DONE TIF 7ERO

1727 0BEB D8 RC tOR NEGATIVF

1728 0BEC 57 MOV NeA tA(TI=1)

1729 0BED 79 MOV AeC iLCA(I=1))

1720 0BEE 90 Sug 1)

1721 oBeF 4F MLV CoA t0(A(I=2))

1722 0BFO C3 a4 0B JMP FMACD iNEXT ITERATION
1723 i 2772222272727

1724 0BF3 81 FONE ¢ DC 81H

1725 0BF U4 00 0] € 0

17126 0BF 5 00 DC 0

1727 0BF 6 00 DC 0

1728 0BF7 81 FPIV2: DC 81H

1729 0B8F8 49 DC 49H

1740 0BF9 OF DC OFH

1741 OBFA (8] DC 00OCH iplvze

1742 0BFB 80 FLN2? DC A0H

1743 08FC 31 DC 31H

1744 0BFD 72 DC 72H

17458 0BFE 18 DC 18H LN 2

17u6 {

1747 H SINE-COSIMNE USING MACLAURTIN SFRIES
1748 H

1749 H ENTRY FSIN FOR SInN(X)

17¢0 : ENTRY Fec0OS FOR COS(X)

171 H FMTER WITH X IN RANTANS IN FILOATING POINT ACCUMULATOR
172 : (1F ABS(X) > 2*%24*PI, OVFRFLOW FLAG IS SET)
17¢3 i

17¢4 : WKITTEN PY O0.Ce JUELICHs 165=796¢ R6E
17¢9 H MISSILE SYSTFMS DIVISION. ROCKWFLL. INTFRNATIONAL CORP,
17€6 $ AFRIL 1975

177 i

17¢8 l ENTRIES TO FLOATING POINT PACKAGE
17¢9 : ©1976 ProcessorTechnology-Corporation
17¢0 4 3 LEVELS OF STACK USED BEYONN FLOATING POINT PACKAGE., PRINTED IN U.S.A.



ARNPO XASM A FOCAL INTERPRETER FOR THE 8080 PAGF 33

STUNT Loc 0BJECT COOE SOURCE STATEMENT

17¢1 Fcos:

17¢2 0BFF 2A 78 1M Lhid PT1

17€3 0coz2 CO E6 OF CALL LOD

17¢4 0co05 CO ¢c5 OF FCOSO: CALL CHS {COMPLEMENT THE ANGLF

17€5 ocos 21 F7 08 Lxl HFPTIV2

17¢6 ocosB CD 4F 10 CALL AD

17¢7 0COE €3 17 ocC JKP FSINO

17¢8 FSIN:

17€9 0c11 2A 78 14 LhLO PT1

1770 0c14 CD E6 OF CAcL LOD

1771 oci17 ¢D D1 OF FSINO: Cheo TST {FETCH ARGUMENT

1772 0C1A 2E 55 MVl LeDFSINX :TO SAVF IT

1773 ocic CD B6 OF CALL STR

1774 0C1F 21 F7 08 Lxl HeFPIV2 {REDUCE X TO REVOLUTIONS * 4
1775 0c22 €D 2Cc 10 CALL DIV

1776 0c2s 1€ 1A Mvl £426

1777 0oca7 c0 BE 12 CALL FIX

1778 0C2A DA 42 10 Je OVERF tQUIT IF ANGLE TOO LOARGE
1779 0c20 1E 1A MVl E426

17€0 0C2F 16 00 Mvi D0 tWIPE OUT FRAGTIONAL REVOLUTIONS
1781 0c31 0 77 12 CALL FLT {INTEGER PART OF RFVOLUTIONS
1782 oc3uy 21 F7 08 Lxl HeFPIV2 iTO RANIANS

1783 0c37 cD o4 10 CALL MUL

1784 0C3A D ¢S5 oF CALL CHS {SUBTRACT INTFGRAL PART

178% 0c3D 2E S5 FSINAS MV1 L+DFSINX $SUM IS REDUCED

1786 0C3F ¢D 4F 10 CALL AD

1787 ocu2 2E 55 Myl LeDFSINX 1SAVE IT

1788 ocuy ¢D B6 OF CALL STR

1789 ocu7 CD c8 OF CALL ABS tFORCE ANFLF INTO REDUCED RANGE
170 0CY4A 21 F7 08 Lxl H FPTV2

17¢1 ocuD ¢D 4C 10 CALL sB

17¢€2 0cso0 FA 71 o0C JM FSINB {1IF NEGATIVE OR ZERO

17¢3 0Ccs3 cA 71 OC Jz FSINB tTHEN ANGIE IS REDUCED

17¢4 0Ccs56 21 fF7 08B Ll HeFPIy2 {ABS(X) =PI

17¢5 0c59 CD 4C 10 CALL S8

17%6 ocsc 5F MOV FoA 1SAVE A-RFGISTER

1757 0csD 2E 56 Myl LeDFSINX+1

17¢€8 0CSF 7€ MOV AeM

17¢9 0ce0 €6 80 AN] 80H tSIGN OF X

1800 0Ce2 EE 80 xRl 60H { INVERTFD

1801 o0ceu Y:} XK A B 1«SIGN(X)*(ABS(X)=PT)

1A€2 0CcéS 47 MOV BeA

1803 0Cé6 78 MUV AE tRESTORF A~REGISTER

18CY 0ce7 28 DCX H iPOINT TO FSINX

1RCS 0ces CO Bé OF CALL STR {REDUCED X

1806 oces €0 pE OF CALL ZRO tCLEAR ACCUMULATOR

1807 0C6E €3 30 «cC JMP FSINA {REPEAT UNTIL ARS(X) <= PI/2
1808 H

1809 oc71 2E 55 FSINB: vVl L+ DFSINX

1810 0c73 CD E6 OF CALL LOD

1991 0c7e 2E 55 Myl L« DFSINX

1812 ocvs CD0 o4 10 CALL MUL

1813 oc7e CD €S OF ChLL cHS PeXaa2

1914 0C7E 28 45 My 1 L+ DFMACX ©1976 ProcessorTechnology-Corporation

1215 0Ccs0 cD ee6 OF CALL STR $TO MACI AURIN SERIFS PRINTED IN U.S.A.



ANEO XASM
STWNT

1216
1817
1818
1219
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1820
1821
1822
1823
1824
1825
1826
1827
18128
1829
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
18¢1
1852
18¢3
1R%Y4
18%5
18%6
1857
18«8
189
18¢0
18¢1
1R¢2
18¢3
18¢4
18¢5
18¢6
18¢7
17¢8
18¢9
1870

A FOCAL INTERPRETER FOR THE 8080

LocC 0BJECT CODE

0cs3 16 48

0csas 0E 1E

0ocs7 06 08

0cs9 cCD 90 0B

ocsac 2E 49

0C8E CD €6 OF

0co1 2E 55

0Cc93 cO o4 10

0coe FE 81

0cos DA A1 0OC

ocss 2E 38

0c9D AF

0Cc9E 77

0C9F 2C

0CAO 77

ocal | cD D1 OF FSINC?

0CAY4 2A 78 14

0CA7 CD B6 OF

0CAA co
{
L
H
{
:
ARTN?

ocas 2A 78 14

0CAE CDO E6 OF

oCB1l ChD D1 of FATAN?

ocB4 cs

0cBS FE 81

ocae7 DA ED oC

0CBA 21 F3 08B

0ceD cO 73 08

occCo C0O ED o€

0cc3 2E 59

0ces CO Bé OF

occse 21 F7 0B

occs cD €6 0oF

0CCE SF

0CCF 2E 5A

0cD1 7E

0cD2 £E6 80

0CcD4 BO

0CDS 47

ocpeé 78

0coD7 2E 55

0cD9 CO Bé OF

ocDC 2E 55

0CDE CD E6 OF

0CEl 2E 59

0CE3 CD 4C 10

0CE6 2A 78 14

0CE9 CD B6é6 OF

0CEC Cc9

SOURCE STATEMENT

MV1
AR
LATDt
CALL
My]
CALL
MVl
CALL
CFl
Je
Myl
XRA
MOV
INR
MOV
CALL
LHLD
CALL
RET

De72
C+30

Be8
FMACE
L«>FMACS
LOD
Le>FSINX
MUL

81H
FSINC
LeACC2

A

MeA

L

MeA

TST

PT1

STR

PAGF

19%84+ 11 TERM DISCARDED.,
19%8=-7x¢
1(9%B=T%6)=(7*6-5%4)

tSUM OF SFRIES 7/ X

tSEE IF TATIL NEEDS CLEANING
iNOs MAGNTTUDE IS < 1./

tZEROS FOR THE TAIL

{RESTORE FLAGS AND REGISTERS

AKTAN ROUTINE USING MACLAURIN SERIES

ENTRY FATAN FOR ARCTAN(X). WITH X IN FLOATING ACCUMULATOR
RESULT RETURNED IN FLOATING ACCUMULATOR

WRITTEN BY O.C.

JUELICH

FOUR LEVELS OF STACK USED RFYOND FLOATINF POINT PACKAGE

LHLO
CALL
CALL
RZ
CF1
JC
Lxl
CALL
CALL
MVl
CALL
X1
CALL
MOV
MV
MOV
ANI
ORA
MCvV
MUV
mMvl
CALL
MV1
CALL
MVl
CALL
Lhiy
CALL
RET

PT1
LOD
TST

81H
FATN1
HeFONE
10V
FATN1
LeDOFATNU
STR
HeFPIV2
LOD

EsA

LeOFATNU+1

AvM

80H

B

BeA

AE
LeOFATNT
STR
Le«OFATNT
LOD
Le«>FATNU
SB

PT1

STR

tGET F. P. ACC. INTO REGISTERS

tTEST ECXPONENT

tRETURN TO CALLER FROM FATN1
11.0

11.,0/X

t{GET ARCTAN(1/X)
I1SIGN(T)*(PTI/2=-ABS(T))

tP1/2

{SAVE A-RFGISTER

tTO A-RFGISTER

{ATTACH To PI/2

{RESTORF A-REGISTER
{SAVE SIGNI(T)*PI/2

t*SIGN (T)*(PI/2-ABS(T))
§=SIGN(T)xARS(T)=T

©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.
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80p0 XASM
STVNT

1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1801
18¢2
1883
1804
1885
1886
1887
1308
1889
180
181
18¢2
18¢€3
1acy
1865
126
18¢S7
18S8
18€9
1900
1901
1902
1903
19C4
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925

A FOCAL INTERPRETER FOR THE 8080

Loc OBJECT CODE
L

0CED 2E S5 FATN1:

O0CEF cCO Bé6 OF

0CF2 2E 55

OCF&4 CO o4 10

OCF7 21 F3 08B

OCFA CD 4F 10

0CFD CD 9E OE

0000 21 F3 o8B

0003 CD uF 10

0006 2E 55

0po8 CO 73 o8

o0posB 2E 55

000D cD B6 OF

0010 2E 59

0012 3C

0013 CO Bé6 OF

0016 2E 55

0018 CO o4 10

0018 CD ¢5 OF

0D1E 2E 45

0020 CO B6 OF

0023 le 0B

0D2% 0E 02

0027 06 00

0D29 CO 85 o8

0D02C 2E 49

002t CD E6 OF

0031 2E 59

0033 CO o4 10

0D36 ES

0037 2A 78 14

0D3A CDO B6 OF

0D3D £l

0D3E c9
L
i
L
$
{
{
i
i
FHYS?

0D3F 2A 78 14

0042 CO E6 OF

o045 CO D1 oOF FSINH?

JoLX:] 2E S5

004A (b pé OF

004D 2E 53

0D4F 36 00

0DS1 pée 80

0DS3 FA €3 0D

0056 FE o8

PAGF 35

SOURCE STATEMENT

EVALUATF ARCTAN OF ARGUEMNTS & 1.

Myl LeOFATNT (POINT TO TEMP
CALL STR

MV1 LeD>FATNT

CALL MUL iTAN(T) %>

Lxl He«FOMNE

CALL aD

CALL FSQRT

LxI HesFONE

CALL AD 11,04SORT(TAN(T)*%2+41,.0)
MV 1 LeDFATNT TAN(T)

CALL 10V tTAN(T/2)

MV 1 LeDFATNT

CALL STR

MVl Le>FATNU

INR A 12sTAN(T/2)
CALL STR

MV LeOFATNT

CALL MUL

CAcLe CHS 1=TAN(T/2)%%2
MV1 Le>FMACX

CALL STR

MVl Ds11 {TERM 13 NISCARDED. 16 BITS PRECISION IN RANFE
MV1 Ce2 1(11-9)

MVl BeO $1(119)=(9=7)
CALL FMACL

MV 1 LeDFMACS (T/2)/TAN(T/2)
CALL LOD

MV LeOFATNU 1% (2%TAN(T/2))
CALL MUL

PLSH H

Lhio PT1

CAcL STR

PCLP H

RET

EXPUNENTIAL AND HYBPERBOLIC SIN ROUTINE
USING MACLAURIN SERIES FOR SINH
ENTRY FFXP FOR EXP(X)
ENTRY FSINH FOR FSINH(X)
ENTER WITH X IN FIOATING POINT ACCUMULATOR
RETURNS WITH FUNCTION IN FOOATING POINT ACCUMULATOR
IF FUNCTIUN EXCEENS 2%x%127, OVERFLOW FLAG IS SET
WKITTEN BY 0.C. JUELICH
S LEVELS OF STACK USED BEYOND FLOATIMG POINT PACKAGE

LHLO PT1

CALL LOD

CAcL TST IFETCH FLOATING POINT ACCUMULATOR

Myl L+DFSNHX $SAVE ARGUMENT

CALL STR

MV ] L+>FSNHD {ADDRESS NOUBLING COUNTER

MV M0

sul 80H {REMOVE OFFSET FROM A

JN FSNHA tDOUBLTING COUMT AND X ARE D.ke ©1976 ProcessorTechnology-Corporation
cil1 8 SELIMINATE OVERSIZF DOUNBLING PRINTED IN U.S.A.
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STWNT Loc OBJECT CODE SOURCE STATEMENT

1926 0058 F2 42 10 JF OVERF {KETURN THROUGH OVERFLOW ROUTINE
1927 0058 77 MOV M+A $SAVE THE DOUBLING ARGUMENTS
1928 0DSC 2E S5 Mvl Le>FSNHX iBRING ARGUMENT INTP RANGE

1929 0DSE 36 80 MV 1 Mo 80H

1920 0060 CO E6 OF CALL LOD tPUT X INTO FLOATING ACCUMULATOR
19121 0D63 2E 55 FSNHA? Mv1l L ¢« DFSNHX

1912 0D65 CDO o4 10 CALL MUL IX%x%2

1923 0D68 2E 45 MVI LeOFMACX

1924 0D6A CD B6&6 OF CALL STR

1925 0060 16 2A MV Delt2 17x6y 9 TFRM DISCARDED, 18 BITS PRECISION
1926 0D6F 0E 16 MVI Ce22 17%6=5*4

1927 0D71 06 08 MV B8 1 (T%6"5%4) e (SkY=I%x2)

1918 0073 CD 90 0B CALL FMACE

1929 0076 2E 49 mMvi L+>FMACS

1940 0078 CD E6 OF CALL LoD

1941 0078 2E 55 Mvil L+ OF SNHX

1942 0D7D cD o4 10 CALL muL

1943 0p8o 2E 55 MV LeDFSNHX tSINH(X)

1944 0082 CD Bé OF CALL STR

1945 0085 2E 55 MVl LeDFSNHX $SINH(X)*%x2

1946 0D87 co o4 10 CALL MUL

1947 0D8A 21 F3 08B Lx1 HeFONE t+1.0

1948 008D CD 4F 10 CALL AD

1949 0090 cD 9E OE CALL FSQRT 1COSH(X) FOR DOUBLING AND FOR EXP (X~
1950 0093 2E 45 MVI LeOFMACX 1TEMP

19¢1 0095 cD B6 0OF CALL STR

1982 0098 2E 53 FSNHB?$ MVI L« >FSNHD tADDRESS DOUBLING COUNT

19%3 0D9A 35 DCR M $TALLY AT LOOP TOP

19¢y oD9B FA c9 0D JM FSNHC tOONE WHEN NEGATIVFE

1958 0D9E 2E 45 Myl LeOFMACX 1COSH(Xx/2)

196 0DAO CO E6 OF CALL LOD

197 0DA3 2E 55 Mv1i LeOFSNHX 1SINH(X/2)

19=8 0DAS cCO o4 10 CALL MUL

19«9 0DAS8 3C INR A 12.%xSINH(X/72)%COSH(X/2)

19€0 0DA9 2€ S5 Mvi LeOFSNHX  $SINH(X)

19¢1 oDAB cD 86 OF CALL STR

19¢2 0DAE 2E 45 Mvi LeDFMACX (COSH(X/2)

19¢3 0DBO CO Eé OF CALL LOD

19¢l4 oDB3 2E 4S mMvi L+ >FMACX

19¢9% 0D0BS cCoO o4 10 CALL muL

19¢€6 ooB8 2E 35 MVl L+ACCE $12.%COSH(X/2)%%2

19¢7 0DBA 3y INR M

19¢8 o088 21 F3 0B Lxl H+FONE irl.

19¢9 0DBE CD 4C 10 CALL SB

1970 0D0C1 2E 45 MV ] Le>FMACX $=COSH(X)

1971 oDC3 cDO B6 OF CALL STR

1972 0DC6 c3 98 0D JMP FSNHB {TEST THE DOUBLING COUNT

1073 00C9 2E S5 FSNHC$ MVI L + SFSNHX

1974 oocs C0O E6&6 OF CALL LOD

1975 0DCE ES PUSH H

1976 0DCF 2A 78 14 LHLT PT1

1977 0DD2 cCD Bé OF CALL STR

1978 0005 €l pee H ©1976 ProcessorTechnology-Corporation
1979 ooDe €9 RET PRINTED IN U.S.A.

1980 FEXP?



8ne0 XASM A FOCAL INTERPRETER FOR THE 8080 PAGF 37

STWNT Loc 0BJECT CODE SOURCE STATEMENT

19e1 0007 2A 78 14 LHLD PT1

1982 0DDA CD E6 OF CALL LOD

1903 0DDD CD D1 OF FEXPO: CALL TST

19284 0DEO F2a 09 OEF JP FEXPP

1985 ODE3 2E 33 MV L+OVER 1SAVE OVERFLOW FLAG

1906 0DES SE MOV FoM

1987 DDE6 36 00 MVl My 0 1CLEAR OVERFLOW FLAG

1908 0DEB 2E  uF MVl L+FEXOV~SCR

1989 0DEA 73 MOV MoE 10LD FLAG TO SAVE CELL

1950 0DEB CD c8 OF CALL ABS

19¢1 0DEE Cb 09 OE CALL FEXPP tEXP(=X) IN ACC

19¢2 00F1 2E  s4 MVl L«DFEXOV $GET OLD OVFRFLOW FLAG BACK
19¢3 00F3 5€ MOV EoM

1964 0DF Y4 2E 33 MV1 L«DOVER  tPICK UP NEW ONE TO TEST

1955 0DF6 7€ MGV AWM

1956 0DF7 73 MGV Mo E {RESTORF OLD OVERFLOW FLAG
19¢7 0DF8 A7 ANA A {SET FLAGS

1998 0DF9 c2 BE OF JINZ ZRO tRECIPROCAL OF OVERFLOW IS ZERO
19¢9 00OFC 21 F3 08 Lx1 He«FONE

2000 ODFF cD 73 08 CALL 10V (1 ZEXP(«X)=EXP (X)

2001 0E02 2A 78 14 LHLO PT1

2002 0E0S CO B6 OF CALL STR

2003 0E08 c9 REY

2004 0E09 CO 45 0D FEXPP: CALL FSINH ISINH(X)

2005 0EOC 2E 45 MV1 LeDFMACX :+COSH(X)

2006 0EOE CO 4F 10 CALL AD {=EXP(X)

2007 0F11 ES PUSH H

2008 0E12 2A 78 14 LHLT PT1

2009 0E1S CD Bé OF CALL STR

2010 0F18 E1 POP H

2011 0E19 c9 RET

2012 t NATURAL LOGARITHM ROUTINE USING MACLAURIN SERIES

2013 i ENTRY FLOG FOR LN(ANS(X))s WITH X IN FLOATING POINT ACCUMULATOR
2014 : RESULT IS RETURNED IN FLOATING POINT ACCUMULATOR
2015 : IF X = 0 THE OVERFLOW FLAG TS SET

2016 { 3 LEVELS UF STACK USED

2n17 FLOG:

2n18 0E1A 2A 78 14 LHLD PT1

2n19 0E1D CD E6 OF CALL LOD

2020 0E20 CD €8 OoF FLOGO: CALL ABS {FORCE ARGUMENT POSITIVE. SET ZERO FLAG
2n21 0E23 CA 42 10 Jz OVERF tPETURN THROUGH OVERFLOW ROUTINE
2nz2 0E26 De 81 Sul 81H tREMOVE EXPONENT OFFSET

2023 0£28 2E 53 MV1 L«>FLOGE

2024 0E2A 77 MUV Mo A

2025 0E28B 3E 81 MV A+81H tNORMALTZE ARGUEMENT

2026 0E2D 2E S8 MV1 L¢OFLOGX

2027 0E2F CD B6 OF CALL STR 1CALL IT X

2028 0E32 2E S¥ MVI L+>FLOGX

2029 0E34 CD E6 OF CALL LOD

2n20 0E37 21 F3 0B Lx1 HeFONE

2n21 . 0E3A CO 4F 10 CALL AD

20122 0E3D 2E 49 MVI L+ >FMACS

2023 0E3F CO 86 OF CALL STR 1X+1,0

2024 0E42 2E 5§ MV Le>FLOGX ©1976 ProcessorTechnology-Corporation

2025 OE44 CD E6 OF CALL LOD PRINTED IN U.S.A.
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STVNT Loc OBJECT CODE SOURCE STATEMENT

2016 OE47 21 F3 08B LX1 HeFONE

2n27 0E4A c0 4C 10 CALL S8 IX=1./

2018 0E4D 2E 49 MVl Le+DFMACS

2029 OE4F chb 2Cc 10 CALL DIV

2040 0ES2 2E 5§ MVl L+FLOGX

2041 0ES4 cCDO B6 OF CALL STR (X=1,01/(X+1.0)

2042 0ES7 2E S0 MVi L+DFLOGX

2043 0ESS cO o4 10 CALL MUL

2nyy 0ESC 2E 45 MV1 LedFMACX

2045 0ESE cCh B6 OF CALL STR 1((X=1,0)/(X+1.0))%2

2046 oEe61l 16 09 MVl D«9 tDISCARN 11 TERM FOR 18 BIT PRECISION
2047 0E63 0E 02 MV Ce2 19=7

2ny8 0E6S 06 00 Mv1 B0 $1(9«7)=(7=-5)

2049 0E67 cCO 85 08B CALL FMACL

2050 0E6A 2E 49 MV1 L+OFMACS

20%1 0E6C 34 INR v tDOUBLE THE SUM

202 0E6D c0O E6 OF CALL LOD

20e3 0E70 2E S§ MVl L+FLOGX

204 0E72 cCD o4 10 CALL MUL tLOGARITHM OF FRACTIONAL PART
20es 0E75 2E S§ MVl L+ D>FLOGX

206 0E77 cCD B6é OF CALL STR

20e7 0E7A 2E 53 MV1 L+>FLOGE

2ne8 0E7C 7€ MOV AeM tEXPONENT AS INTEGFER

2ne9 0E7D 06 00 MV B0

20¢g0 0E7F 48 MOV CeB

2Nel 0E80 S0 MOV DB

2n0¢2 0E81 1E 08 mMvil E¢8 tBINARY SCALE FOR EXPONENT
2neg3 0E83 co 77 12 CALL FLT

2nel 0E86 21 FB 0B Lxl HeFLN2

20€5 0E89 CO o4 10 CALL VUL ILOGARITHM OF 2xxEXPONENT
206 0ES8C 2e S8 MVi LeDFLOGX tLOGARITHM OF FRACTIONAL PART
20e7 0E8E €0 4F 10 CALL AD

2n¢e8 0E91 2A 78 14 the0 PT1

20€9 0E9Y cb Bé OF CALL STR

2090 0E97 c9 RET

2071 0E98 2A 78 14 XSQT: LHLO PT1 tPOOINT TO INPUT

2072 0E9B cO E6 OF CALL LOD iLOAD IT

2073 H ONE LEVEL OF STACK USED. BEYOND FLOATING PACKAGE
2074 0E9E cD c8 OF FSGRT: (of YN ABS tFORCE ARGUMNET PSOITIVE. SET ZERRO FLAG
2075 0EAL cs R2 {RETURN ON ZERO

2076 0EA2 2E 45 Mvl L«OFSGRN $STRRAGF FOR ARGUMENY

2077 0EAY c0O Bé& OF CALL STR

2078 0EA7 AT ANA A {RESET CARRY BIT

2079 O0EAS8 1F RAR tHALVE THE FXPONENT

2na0 0EA9 c6 uo ALl 40H {RESTQRE THE OFFSET

2nel 0EAB 2E 49 MV LeDFSQRX :(STORE THE FIRST

2082 : ITERATE

20p3 0EAD cD B6 OF CALL STR X

2npy 0EBO 16 05 Mvl D¢5S {ITERATION COUNT

205 0EB2 DS PUSH D tSTACKED

2ne6 0EB3 2E 45 FSQRL: MV1 L+DFSQGRN 1LOAD THE ARGUMENT

2np7 0ERS cCO E6 OF CALL LOD

20p8 0EBS8 2E 49 MVl L+>FSQRX (DIVIDE BY ITERATE

> 2 : 9 0EBA co 2C 10 CALL DIV ©1976 ProcessorTechnology-Corporation

2neo 0EBD 2E 49 MVl L+>FSQRX :ADD ITERATE PRINTED IN U.S.A.



ROAO XASM
STUNT

20c1
20e?2
2nc3
20¢<y
2ne5
20¢6
20e7
20c8
2nc9
21r0
2101
21¢2
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2110
2121
2122
2133
2124
2125
2126
2117
2128
2129
21u0
2141
2142
2143
21ub
2145

A FOCAL INTERPRETER FOR THE 8080

Loc

0EBF
0EC2
OECH
O0ECe
0EC9
O0ECA
0Ecs
0ECE
O0ECF
0ED2
0ED4
0ED7
0EDS8
0EDB
0EDE
OEDF

0EEO
OEE3
0EES
OEE6
0EE7
OEES8
0EE9
0EEA
0EEB
0EEC
0EED
OEEE
OEEF
0EF1
0EF2
0EF3
0EF4
0EFS
0EF6
0EF9
0EFA
0EFB
0EFE
0F01
OF 04
0F07
0F09
0FO0C
0Fo0D
0F10
0F13
OF16
0F19
OF1C
0F1D
0F20
0F23

0BJECT COOE

4F
01
49
B6

D2
B3
49
E6

78
Bé

27
08

o4

10

OF

0E
OE
OF

14
oF

15

0E

0t
15
0oF
14

OF
14
OF
14
OF

14
OF

SOURCE STATEMENT

FSQRE?

CALL
Ssul
MV1
CALL
PGP
DCR
J<
PUSH
JMP
MVl
CALL
PLSH
LHLY
CALL
POP
RET

AD

1

L «>FSQRX
STR

D

D
FSQRE

D

FSQRL

L +DFSQRX
LOD

H

PT1

STR

H

{VHALVE THE RESULT
{RESTORF NEXT ITERATF

{RESTORE TTERATION COUNT

sTALLY

EXIT WHEN COUNT EXHAUSTED

$iSAVE TT OTHFRWISF
1TO NEXT TTFRATION
{RESULT Tn ACCUMULATOR

{tPOINT TO OUTPUT

t PSUEDO RAMNDOM NUMBER GENERATOR

XRAN:

RN1:

RN2:

XABS?:

XINT?

LXxl
MVl
MCV
RLC
RLC
RLC
XkA
RAL
RAL
DLX
DCX
DLX
MVl
MOV
RAL
MUV
INX
DCR
JNZ
DCX
DCK
JNe
Lxi
CALL
LhLO
MVI
CALL
RET
LhiLD
CALL
CALL
LHLO
CALL
RET
LHLO
CALL
MV 1

HeRANOD+3
B8
AeM

RN1
HeRANO
LOD
PT1
A«80H
STR

PT1
LoD
ABS
PT1
STR

PT1
LOD
Ee32

{GET VALUF TO OPERATE ON
tLOAD 1IT

$TAKE ARS

{GET ADNRFSS TO PUT IT
$SAVE RESULT

{GET VALUF TO OPERATE ON
iLOAD IT
tSCALING FACTOR IS 32

PAGF 39
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STVNT

2146
2147
2148
2149
2150
21%1
21%2
21%3
21%4
21¢5
21%6
21%7
21%8
2159
21¢0
21€1
2162
21€3
21¢e4
21¢€5
21¢6
21€7
21¢8
21¢9
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2123
2184
2185
2186
2187
21¢8
2189
21¢0
21¢1
2152
21¢3
21¢4
21¢%
21¢6
21¢7
21¢8
21¢9
2200

L
tRAISE TO A PUWER

SOURCE STATEMENT

CALL
MV1
CALL
LhebU
CALL
RET
LHLD
CALL
CALL
JZ
JM
Lxl
CALL
LHLD
CALL
RET
sug
JNP
Lxl
CALL
CALL
JVpP

FIX
Ee32
FLT
PT1
STR

PT1

LOD

TST

XSG1
XSG2
HeFLTONE
LOD

PT1

STR

A

XS63
H+FLTONE
LoD

cHS

XSG3

PAGE

$TAKE INTFGFR

tFLOAT RESULT
tGET RESTORF ADDRESS
{SAVE RESULT

iGET ADDRFSS OF OPERAND
iLOAD 1IT

{TEST IFRT

i ZERO

{LESS THAN ZERO

i20¢ RESUIT=1

1LOAD 1

iGET POINTFR TO RESULT
t{STORE RESULT

I{MAKE EXPANENT ZERO
tRESULT IS ZERO

i<0

{GET ONE

{MAKE IT NEG

$tARGUMENT MUS1 BE POSITIVE INTEGER
{(WORKS LIKE A FLNATING POINT PACKAGE ROUTINE)
HeACCE+SCRB

A FOCAL INTERPRETER FOR THE 8080
Loc OBJECT CoODE
0F25 CD 8E 12
0F28 1e 20
0F2A cb 77 12
0F2D 2A 78 14
0F30 CD B6 OF
0F33 Cc9
0F34 2A 78 14 XSGN:
0F37 CD E6 OF
OF3A cCb Dl OF
0F3D CA SO0 OF
OFu40 FA sS4 OF
OF43 21 62 15
OF4e6 CD E6 OF
0F49 2A 78 14 XSG3:
0F4C CDO B6 OF
OF4F - c9
0F50 97 XSG1:2
0F51 C3 49 OF
OFS54 21 62 15 XSG23
0F57 CD E6 OF
OFSA 7 CD ¢S5 ©oF
0FSD C3 49 OF
0F60 21 35 00 FLEX?
OFe3 CO 71 00
0F66 2A 78 14
0F69 CD E6 OF
0FeC CD D1 oOF
OF6F CA A6 OF
0F72 Fc pc 03
0F7S 1E 20
0F77 cCO 8E 12
0F7A SA
0F78B 51
0F7C EB
0F7D 22 7A 15
0F80 21 35 00
0F83 cCO 7F 00
0F86 97
0F87 32 39 00
OFB8A CD D1 oF
0F8D 21 6C 15
0F90 CD B6 OF
0F93 2A 7A 15 FLLP?
0F96 2B
0F97 7C
0F98 B85
0F99 cs
0F9A 22 7A 15
0F9D 21 6C 15
0FAQ CD o4 10
OFA3 C3 93 0OF

Lxl
CALL
LHLO
CALL
CALL
JZ
CM
MV1
CALL
MOV
MOV
XCHG
SHLU
LXx1
CALL
sug
STA
CALL
LXI
CALL
LHLO
DCx
MOV
ORA
RZ
SHLU
Lxl
CALL
JMP

PUSHF
PT1
LOD
TST
2FEX
ERRORGE
Ee32
FIX
E«D
D+C

TEMP

tNEGATIVE

HeACCE+SCRB

POPF

A

ACC3
TST
HeFLAC
STR
TEMP

H

AsH

L

TEMP
HeFLAC
MUL
FLLP

©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.
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STWNT

2201
2202
22¢3
2204
2205
2206
2207

A FOCAL INTEFRPRETER FQR THE 8080

Loc

OFA6
0FA9
O0FAC
OF AF
0FB2
0FB3

OBJECT CODE

6C
7F
62
E6

15
00
15
OF

SOURCE STATEMENT

ZFEX?S

LIBRARY?

LXxl
CALL
LXx1
CALL
RET
RET

HeFLAC
POPF

He FLTONE
LOD

PAGF 41
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STUNT Loc OBJECT CODE SOURCE STATEMENT
2209 *
2210 * 8008 BINARY FLOATING POINT SYSTEM
2211 *
2212 * THE 8008 BINARY FLOATING POINT SYSTEM CONSISTS OF A SET OF SUBROUTINFS
2213 * DESIGNES TO PERFORM ARITHMETIC OPFRATIONS ON NUMERIC QUANTITIES
2214 * REPRESENTED IN MEMORY.
221S *
2216 * EACH NUMERLIC QUANTITY OCCUPIED FOUR CONSECUTIVE WORDS (32 BITS) OF
2217 * MEMORY. THE LARGEST MAGNITUDE THATN CAN BE REPRESENTED IS APPROXIMATELY
2218 * 3.6 TIMES TEN To THE 38TH PCSWER. THF SMALLEST NON=ZERO MAGNITUDE THAT
2219 * CAN BE REFRESENTED IS APPROXIMATELY 2.7 TIME TEN TO THE MINUS 39TH POSWER,
2220 * EACH NUMEKRIC QUANTITY IS REPRESENTEN WITH A PRECISION OF ONE PART TN
2221 * APPROXIMATELY 16.000,000.
2222 *
2223 * THE SOFTWARE CONSTITUTING THE FLOATING POINT SYSTEM Is DIVIDED INTO
2224 * ThO SECTIONS., FACH OF WHICH OCCUPIFS
222% * 3 BANKS OF ROM OR RAM, SECTION 1 IS INDEPENNENT OF OTHER SOFTWARE.
2226 * SECTION 2 1S OPERABLE ONLY WHEN SECTION 1 IS AVAILABLE IN MEMORY. 1IN
2227 * ADDITION TO MEMORY REQUIRED FOR PROGRAM. 63 WORDS OF RAM ARE USED AS
2228 * SCRATCHPAC.
2229 *
2230 * SOFTWARE SECTION 1 CONTAINS THE FoLI OWING SUBROUTINESS
2231 *
22322 * LOD - LOAD SPECIFIED DATA INTO THE FLOATING POINT ACCUMULATOR.
2223 x ADD - ADD gPECIFIED DATA TO THF FLOATING POINT ACCUMULATOR,
2234 * SUB~ SUBTRACT SPECIFLED DATA FROM THE FLOATING POINT ACCUMULATOR,
2235 * MUL = MULTIPLY SPECIFIED DATA TIME THE FLOATING POINT ACCUMULATOR.
293¢ 3 DIV = GIVIDE SPECIFIED DATA INTO THE FLOATING POINT ACCUMJLATOR,
22127 * TST = SET CONTROL BITS TO INNICATE ATTRIBUTES OF THE FLOATING POINT
2028 * LCCUMULATOR.
2529 * CHS = CHANGE THE SIGN OF THE FI.OATING PPINT ACCUMULATOR.
2540 * ABS = SET THE SIGN OF THE FLOATING POINT ACCUMULATOR POSITIVE,
2541 * STR = STORF IN SPECIFIED MEMORY THF VALUE IN THE REGISTERS AS
2542 * RETURNED By OTHER SUBROUTINES.
2243 * INIT = MOVE CODE FROM ROM TO RAM IN PREPARATION FOR EXECUTION OF THF
2044 * MUL AND DIV SUBROUTINFS,

4s *
que * SOFTWARE SELTION 2 CONTAINS SUBROUTINES WHICH ARE USED ToO CONVERT NATA
2247 * BETWEEN THE BINARY FLOATING POINT FORMAT AND A DECIMAL FORMAT SUITABLE
2248 * FOR ENTRY OF DISPLAY ON INPUT/OUTPUT FQUIPMENT. THE DECIMAL FORMAT IS
2549 * STORED IN MtMORY AS A SERIES OF CHARACTERS. RFLATIVELY SIMPLE INPUT /OUTPUT
200 * ROUTINES MAY BE USED TO INTERFACE THE MEMORY RESIDENT CHARACTER STRINGS WITH
2961 * ANY TYPE OF PHYSICAL I/O0 DEVICE.

[3 *
§:§§ * THE CHARACTER STRINGS CONSIST OF RCH REPRESENTATIONS OF DECIMAL DIGITS AND
20s4 * ARBITRARY REPRESENTATIONS OF +4 =, . AND EXPONFNTIAL SIGN (LETTER E). AND
22¢8§ * SPACE. CHARACTFR STRINGS MAY NOT CROSS MEMORY BANK BOUNDARIES. AN INPUT
20¢e6 * STRING IS THEREFORE LIMITED TO 256 CHARACTERS. AN OUTPUT STRING CONSISTS
227 * OF 13 CHARACTERS.
22«8 *
22«9 * THE OUT SUBROUTINE GENERATES CHARACTER STRINGS IN 2 FORMATS: THE CHOICE
22¢0 * OF FORMAT UELPENDS ON THE MAGNITUOF NF THE VALUE REPRESENTED.
22¢€1 * MAGNITUDES BEWTEEN ,1000000 AND 999999, ARE REPRESENTED BY A SPACE
22¢2 * OR MINUS SYGN« SEVEN DECIMAL DTGITS AND APPROPRIATELY POSITIONED
22¢3 * DECIMAL POINTs AND FOUR SPACES. ©1976 processor-‘l’echnologyCOl’POl’a'|°ﬂ
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20¢y * MAGNITUDES QUTSIDE THE RANGE ARE REPRESENTED BY A SPACE OR MINUS SIGN,
20¢5 * A VALUc BEWTEEN 1,000000 AND 9.999999, AN EXPONENTIAL SIGN. AND A
22€6 * SIGNED TWO DIGIT POWER OF TEN.
207 *
20¢8 * THE INP SUBROUTINE CONVERTS CHARACTFR STRINGS IN EITHER OF THE ABOVE TwO
22€9 * FORMATS, OR A MODIFIED VERSION OF THEM, THE LFADING SIGN MAY BE INCILUDED
2270 * OR OMITTEL, .ANY NUMBER OF DIGITS MAY BE USED TO INDICATE THE VALUF
2271 * WITH OR WITHOUT AN INCLUDED DECIMAL POINT. IF A POWER=-OF-TEN MULTIPLIER IS
2072 * INDICATED IT MAYy BE SIGNEU OR UNSIGNED AND MAY CONTAIN ONE OR TWO DIGITS.
2273 * AN INPUT STRING IS TERMINATED BY THE FIRST CHARACTER WHICH OEPARTS FROM THE
2274 * THE FOLLOWING ARE EXAMPLES OF INPUT AND CORRFSPONDING OUTPUT CHARACTER
227158 * STRINGS. i
2276 * 34141593 3,141593
2277 * -,0000000000001 ~1,000000E~13
2278 * +1,6E5
22719 * +1.6E5 160000.0
2280 * 123454789 11,234568F+08
2281 * S4321FE~10 5.432100F~06
2282 * -¢718281828E€9 ~2.718282
2283 *
2284 * €008 BINARY FLOATING POINT SYSTEM
2285 *
2086 * THE 8608 BINARY FLOATING POINT SYSTEM CONSISTS OF A SET OF
2287 * SUBROUTINES DESIGNED TC PERFORM OPERATIONS IN NUMERIC QUANTITIES
2288 * REPRESENTEU IN A SPECIFIC NOTATION. SURROUTINES ARF PROVIDED TO PERFORM
2289 * A VARIETY OF ARITHMETIC AND RELATED OPERATIONS.
22¢0 *
22¢e1 * THE SUSROUTINES ARE DESIGNED Tn RE STORFD AND EXECUTED IN
..PPe2 * READ~ONLY~MEMORY (ROM) ANDU REQUIRE THE FIRST PORTION OF A BANK OF READ=WRITE=
20¢3 * MEMORY(RAM) FOR SCRATCHPAD MEMORY. THE SUBROUTINES ARE SEPARATED INTO A
Poecy * NUMBER OF PACKAGES.s EACH CONTAINING SUBROUTIMES FOR A GROUP OF RELATED
. 20¢€S * OPERATIONS. THF AMOUNT OF MEMORY (ROM AND RAM) REQUIRED FOR INSTALLATION
22¢6 * OF THE SYSTEM Is DEPENDENT UPON THE COMBINATION OF PACKAGES TO BE USED.
22e7 * SCRATCHPAL MEMORY IS INITIALIZED BY A UTILITY SUBROUTINE WHICH MUST BE
22¢8 * EXECUTED BEFORE OTHER SUBROUTINES ARE EXECUTED THE FIRST TIME.
22¢9 *
2300 * IN GENERAL, THE SUBROUTINES HAVE SIMILIAR ENTRY AND EXIT CONDITIONS.
2301 * UNLESS SPELLFIED DIFFERENTLY IN THE DFSCRIPTION OF A SPECIFIC SUBROUTINE. THE.
2402 * SUBROUTINES HAVE THE FOLLOWING CHARACTERISTICS.
2303 *
2;34 * SUBRGUTINES REQUIRING ONE OPERANN TAKE IT FROM AN INTERNAL FLOATING
2305 * POINT ACCULMULATOR. SUBROUTINES REQUIRING TWD OPERAND TAKE ONE FROM THE
2306 * ACCUMULATUR AND THE OTHER FROM THF MEMORY LOCATION INDICATED BY THF CONTENTS
2307 * OF THE H ANO L REGISTERS UPON ENTRY. THE NUMERIC RESULT OF EACH OPERATION IS
2308 * STORED IN THE ACCUMULATOR AND IS RETURNED TO THE CALLER IN THE As R, Cs. AND D
2209 * REGISTERS.,
2310 *
2311 * UPON EXIT FROM THE ARITHMETIC SUBROUTINFS., THE PROPERTIES OF THE RFSULT
7392 * ARE INDICATED BY THE SETTINGS OF THF CONTROL RITS.
23132 * CARRY BIT = 1 THE RESULT EXCFEDS THE CAPACITY OF THE ACCUMULATOR. THE
2394 * OTHER COMTROL BRITSe THE CONTENTS OF THE YARODWARE
2345 * REGISTERSs AND THE CONTENTS OF THE ACCUMULATOR ARF
2316 * MEANGINGLESSe THIS SITUATION IS ALSO INDICATED RY A
2317 * NON~ZERO QUANTITY BEING STORED IN A FLAG WORD.
2318 * CARRY BIT = 0 THE RESULT IS IN RANGE. THE ZERQ AND SIGN 8ITS ARE

©1976 ProcessorTechnology-Corporation
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2319
2320
2321
2322
2323
2324
2325
2326
2327
23228
2329
2320
2321
2322
2323
2324
231§
2326
23127
2318
2329
C 2340 .
2341
2342
2343
2344
2345
2346
2347
2348
2349
23%0
2%E1
23€2
23%3
23E4
23%5
23%6
2387
23£8
23€9
23€0
2%¢1
232
23¢3
23¢4
23¢$5
2366
23¢7
2%¢8
23¢9
2370
2371
2372
23273

*****&*******'I'***l’***’l*l’**l****************i***l*******

SOURCE STATEMENT

PROPERLY SETes AND THF A, B, Cs AND D REGISTERS CONTATIN
A REPRLSENTATION OF THE VALUE OF THE ACCUMULATOR.

ZERC 3IT = 1 THE RESULT OF THE OPERATION IS ZERO OR A QUANTITY TO0O
SMALL TC BE REPRFSFNTED,.

ZERG BIT = 0 THE RESULT IS NON-ZERD.

SIGN oIT = 1 THE RESULT IS NEGATIVE

SIGN BIT = 0 THE RESULT IS POSITIVE

DATA ARE RFPRESENTED IN A NOTATION WHICH RECORDS EIGHT BITS EXPOMNEN.,
ONE BIT OF SIGN. AND TWENTY FOUR RITS OF FRACTION,
THE LARGEST MAGNITUDF THAT CAN BF RFPRESFENTED IS APPROXIMATELY 3.6 * 10 *x 38,
THE SMALLES NON-ZERO MAGNITUDE IS APPROXIMATELY 2.7 % 10 %% <39, THF
RESOLTUION UF THE NOTATION IS APPROXIMATELY 6.2 # 10 #* 8, I.E.s RETTFR THAN
SEVEN DECIMAL DIGIT PRECISION.

DATA VALUES ARE REPRESENTED IN FOUR CONSECTIVE MEMORY WORNS WHICH MUST
BE IN SAME 3ACK OF MEMORY. THE INTERPRETATION OF THESE WORD IS SHOWN
BELOW.
WORD 1 IF NON-ZERU. THIS CONTAINS THE FXPONENT PLUS A 3IAS OF
200 OCTAL. THE EXPONENT INDICATES THE POWER OF 2 BY
WHICH THE FRACTION IS MULTIPLIED TO OBTAIN THE REPRFSFNTED
VALUE. FI THIS WORD IS ZERQ THE REPRESENTED VALUE IS ZFRO
AND WORDS 2+ 3+ AND 4 ARE MEANINGLESS.

WORDz+ BIT 7
THIS BIT INDICATES THE SIGN OF THE VALUE:
0 IF POSITIVEs 1 IF NEGATIVE.
WORDZs BITS 6-0
THESE BITS PLUS AN ASSUMMED 1 INT BIT 7 ARE THE MOST
SIGNIFICANT BITS OF THE FRACTIONM. THE FRACTION IS STORFD
TN ABSOLUTE FORM (UNSIGNED) WITH THFE RANIX POINT
POSITIONED TO THE _EFT OF BIT 7. THE VALUE OF THE FRACTION
IS THUS LESS THAN 1.0 AND EQUAL TO OR GREATER THEN 0.5
WORD 3 THIS WORD CONTAINS THF SFCOND MOST SIGNIFICANT EIGHT BTTS OF THE
FRACTION.
WORD 4 THIS WORD CONTAINS THF { EAST SIGNIFICANT EIGHT BITS OF THE
FRACTION,.

EXAMFLES OF DATA NOTATION.

VALUE WORD1 WoRD2 WORD3 WORDY
0.0 000 XXX XXX XXX X = DONT CARE
+140 201 000 000 000 -
-1.0 201 260 000 000
+0.1 175 114 314 314
-100,1 207 310 063 063

FLOATING POINT ACCUMULATOR,

THE FLUATING POINT ACCUMULATOR CONSISTS OF § SCRATCHPAD WORDS
CONTAINING RESPECTIVELY THE ACCUMULATOR EXPONENT. THE ACCUMULATOR SIGN,
AND THREE wURDS OF ACCUMULATOR FRACTION. THF EXPONENT OS RECORDEN WITH A
BIAS OF 20U OCTAL. AN EXPOMENT WORN OF ZFRC INDICATFS THAT THF VALUF TN THE
ACCUMULATCLR IS 7ERO AND THE REMAINING WORDS OF THE ACCUMULATOR ARE MEAMINGLESS

©1976 ProcessorTechnology-Corporation
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2374 * THE SIGN WORD HOLDS 000 IF THE ACCUMULATOR IS NEGATIVE. 200 IF POSITIVE. THE
2375 * FRACTION IS RECORDED AS A NORMALIZEN POSITIVE VALUE WITH THE RADIX POINT TO
2376 * THE LEFT OF THE MOST SIGNIFICANT BIT OF THE FIRST FRACTION NORN,

2377 * )

2378 * OVERF LUW FLAG,

23279, * .

2380 * THE CVERFLOW FLAG WORD IS PROVIDFD AS A CONVENIENCE TO THE USER OF THE
2381 * FLOATING POINT SYSTEM. THE WORD IS INITIALLY SET TO ZERO AND MAY RE RESET
23p2 * TO ZERO BY THE USER AT ANY TIME. WHEN ANY OF THE SYSTEM ROUTINES PETECT

2383 * AN OVERFLOw CONDITION THE OVERFLOW FLAG IS SET NON-ZERO. THUS THE USER MAY
2384 * CLEAR THE FLAG. PERFORM A SEQUENCF OF LOATING POINT OPFRATIONS. AND CHFCK THE
2385 * FLAG TO DEJERMINE IF AN OVERFLOW OCCURRFED AMYWHERE IN THE SEQUFENCE.

2386 *

2387 * SIGNIFICANCE INDEX.

2388 *

2389 * .THE FLGATING POINT ADD AND SUBTRACT SUBROUTINES RETURN A SIGNIFICANCE
23¢c0 * INDEX TO THE USER WHFN THE RESULT OF THE OPERATION IS NOT ZERO. THIS TINDEX
23¢1 * GIVES AN INUICATION OF THE CHANGE IN THF VALUE OF THE ACCUMULATOR EXPONENT AS
23c2 * A RESULT OF THE ARITHMETIC CPERATION PERFORMED. IT IS USED PRIMARILY FOR
23c3 * COMPARISON UF TWO VALUES WHICH ARF FXPECTED TO BE EQUALs BUT WHICH MAY DIFFER
23cy * BY A SMALL AMOUNT DUE TO MEASUREMFNT OR ROUND+OFF ERROR. AS AN EXAMPLF, A
2365 * SIGNIFICANCE INNEX OF 354 OCTAL (~-2n NECIMAL) INDICATES THAT THE RFSULT OF
236 * THE OPERAT1ON IS SMALLER THAT THE GPERANDS BY A FACTOR OF APPROXIMATFLY

23%¢7 * ONE MILLIGN (2 xx 20),

23¢c8 * THE FLOATING POTMT TEST. COMPLEMENYT AND AROLSUTE SUBROUTINES RETURN THF

23¢9 * SIGNIFICANCE INDEX FROM AN IMMEDIATFLY PRECEEDING ADD OR SUBTRACT OPERATION,

©1976 ProcessorTechnology-Corporation
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2401 * 8L08 RINARY FLOATING POINT SYSTEM

2402 * '

2u03 * ARITHMETIC AND UTILITY PACKAGE

2404 *

2405 * THE ARITHMETIC AND UTILITY SUBROUTINE PACKAGF OF THE 8008 BINARY FLOATING
2406 * PCINT SYSTEM CONTAINS SUBROUTINES FOR PERFORMING THE BASIC ARITHMETIC AND
2407 * UTILITY OFERATIONS AVAILABLE IN THE SYSTEM.

2408 *

2409 *

2410 * STORE REGISTERS SUBROUTINE

2411 *

2412 * THE STORE REGISTERS SUBROUTINE STORFS THE CONTENTS OF THE
2413 % Ae Be Co ANU D REGISTERS IN FOUR CONSFCUTIVE MEMORY LOCATIONS
2414 * (IN THE SAME BANK OF RAM). THE ADDRESS WHFRE THE FIRST WORD
2415 * WILL BE STGRED 1S INDICATED BY THF CONTENTS OF THE H AND L
2416 * REGISTERS

24497 *

2418 * ENTRY POINT

2419 * STR

2420 *

2u21 * ENTRY CONUITIONS

2492 * A REGISTER = 1ST WORD TO BE STORFD

2423 * B REGISTER = 2ND WORD To BE STORED

2424 * ¢ REGISTER = 3RD WORD TO BE STORED

2425 * D REGISTER = 4TH WORD TO BE STORFD

2426 * H REGISTER = MS 6 BITS OF MEMORY ADDRESS

o427 * L REGISTER = LS 8 BITS OF MEMORY ADDRESS

2428 *

2429 * EXIT CONDITLONS

2420 * THE COUNTENTS OF THE REGISTERS STORED IN THE SPECIFIED
24121 * MEMOKY LOCATION

2422 *

24123 *« REGISTERS ALTERED

2414 * L

2415 * .

2416 * MAXIMUM SUBROUTINE LEVELS USED

C 2427 * 0

2418 *

2429 *

2440 * FLOATING FOINT | OAD SUBROUTINE

2441 *

o442 % THE FLOATING POINT LOAD SUBROUTINE PLACES THE SPECIFIED

o443 * FLOATING FUINT OPERAND IN THE FLOATTNG POINT ACCUMULATOR.
2644 *

2445 * ENTRY POINT

2446 * LOD

2447 *

2448 * ENTRY CONDLITIONS

2449 * H REGISTER = 6 MS BITS OF OPERAND ADDRESS

2450 * L REGISTER = LS 8 BITS OF OPFRAND ADDRESS

2481 *

2482 x EXIT CONDIT1ONS

2453 * CONTROL BITS SET AS DEFINED FOR THFE SYSTEM

24EL * A REGISTER = ACCUMULATOR EXPONFNT ©1976 ProcessorTechnology-Corporation
2455 * B REGISTER = ACCUMULATOR SIGN ANM 1ST FRACTION PRINTED IN U.S.A
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2456 * C REGISTER = ACCUMULATOR 2ND FRACTION

2uET * D REGLSTER = ACCUMULATOR 3RND FRACTION

2458 *

24€9 * REGISTERS ALTERFD

24€0 * ALL

24€1 *

20€2 * MAXIMUM SUBROUTTINE LFVELS USED

2ue3 * 1

24€Y4 *

P4€S *

SBEB * FLOATING FUINT ADD SUBROUTIME

24€7 *

24€8 * THE FLOATING POINT ADD SUBROUTINE ANDS THE SPECIFIED

2u4€9 * FLOATING FUINT OPERAND TO THE VALUE IN THE FLOATING POINT
2470 * ACCUMULATOR AND PLACES THE SUM IN THE FLOATING POINT

2u71 * ACCUMULATCR.

2472 *

2473 * ENTRY POINT

2474 * ADD

2415 *

2476 = ENTRY CONL1TIONS

2477 * H REGISTER = MS 6 BITS OF OPFRAND ADDRESS

2478 * L REGISTER = LS 8 BITS OF OPFRAND ADDRESS

2479 *

24p0 * EXIT CONDITIONS

2401 * IF OVERFLOW

2482 * LGCATION -OVER= SET NON~=ZFRO

2u83 * IF NG OVERFLOW

ougl * CONTKOL BITS SET AS UEFINED FOR THE SYSTEM

2485 x A REGISTER = ACCUMULATOR EXPONENMT

2406 * B RcGISTER = ACCUMULATOR SIGN ANMD 1ST FRACTION
o487 * C REGISTER = ACCUMULAYOR 2NN FRACTION

PYYY: * D REGISTER = ACCUMULATOR 3RND FRACTION

249 * E REGISTER = SIGNIFICANCE INDEX

2450 * -

2ycl * REGISTERS ALTERED

24¢2 * ALL

2u63 *

2464 * MAXIMUM SUBROUTINES LEVLES USED

2455 * 2

2456 *

24¢c7 *

4S8 "% FLOATING POINT SUBTRACT SUBROUTINF

2459 *

2500 * THE FLOATING POINT SUBTRACT SUBROUTINE SUBTRACTS THE SPECIFIED
o501 * FLOATING PULNT OPERAND FRUM THE VALUE IN THE FLOATING POINT
2502 * ACCUMULATUR AND PLACES THt DIFFERENCE IN THE FLOATING POINT
2503 * ACCUMULATCR,

2504 *

2505 * ENTRY POINT

2506 * sSuB

2507 *

2508 * ENTRY CONL1T1IONS

2509 * H REGISTER = MS 6 BITS OF OPFRAND ADDRESS ©1976 ProcessorTechnology-Corporation
2610 * L REGISTER = LS 8 BITS OF OPFRAND ADDRESS PRINTED IN U.S.A.
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2511 *

2512 * EXIT CONDITIONS

2513 * CONTKOL BITS SET AS DEFINED FOR THE SYSTEM

2514 * IF OVERFLOwW

2515 * LCLATION -OVER- SET NON=ZFRO

2516 * IF NG UVERFLOW

2517 * A REGISTER = ACCUMULATOR EXPONENT

2518 * B REGISTER = ACCUMULATOR SIGN AND 1ST FRACTION
2519 * C REGISTER = ACCUMULATOR 2NN FRACTICN

2520 * D REGISTER = ACCUMULATOR 3RN FRACTION

2521 * E REGISTER = SIGNIFICANCE INDEX -
2522 *

2523 * REGISTERS ALTERFD

2;3?“ * aLL

2525 *

2526 * MAXIMUM SUBROUTINE LEVLES USED

2527 * 2

2528 *

2%29 *

2520 * FLOATING POINT MULTIPLY SUBROUTINF

2521 *

2512 * THE FLOATING POINT MULTIPLY SUBROUTINE MULTIPLIES THE

2523 * SPECIFIED FLOATING POINT OPERAND BRY THE VALUF IN THE FLOATING
o5xy * POINT ACCUMULATOR AND PLACES THE PRNDUCT IN THE FLOATING
2525 * POINT ACCUMULATOR,

2526 *

2527 * ENTRY POINT

2518 * MUL

2529 *

2540 * ENTRY COND1TIONS

2541 * H REGISTER = MS 6 BITS OF OQPFRAND ADDRESS

2542 * L REGLISTER = LS 8 BITS OF OPFRAND ADDRESS

2543 *

2544 * EXIT CONDIT1ONS

2545 * CONTROL BITs SET As DEFINED FOR THF SYSTEM

2546 * IF OVERFLOW

2547 * LUCATION ~OVERe SET NONZERD

2548 * IF NU OGVERFLOW

2549 * A REGISTER = ACCUMULATOR FXPONENT

o25€0 * B RLGISTER = ACCUMULATOR SIGN AND 1ST FRACTION
25%1 * C RLGISTER = ACCUMULATOR 2NN FRACTION

25€2 * D REGISTER = ACCUMULATCR zRNn FRACTION

2583 * -
2584 * REGISTERS ALTERFD

25€5 * ALL

25%6 *

257 * MAXIMUM SUBROUTINE LFVELS USED

258 * 2

25€9 *

25€0 *

25€1 * FLOATING PUANT DIVIDE SUBROUTINE

25€2 *

2563 * THE FLOATING POINT DIVIDE SUBROUTINF DIVIDES THE SPECIFIED
SEEYy * FLOATING FULNT OPERAND INTO THE VALUF IN THE FLOATING POINT ©1976 Processor-Technology-Corporation
25€5 * ACCUMULATUR AND PLACFS THE GQUOTIENT IN THE FLOATING POINT PRINTED IN U.S.A.
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25€6 * ACCUMULATCUR,

25€7 *

PRESB * ENTRY POINT

25€9 x DIV

2570 *

2571 * ENTRY CONDI1TIONS

2572 * H REGISTER = MS 6 BITS OF OPERAND ADDRESS

25173 * L REGISTER = LS 8 BITS OF OPFRAND ADDRESS

2574 *

2575 * EXIT CONDITLONS

2576 * CONTROL BITS SET AS DEFINED FOR THE SYSTEM

2577 * IF OVERFLOW

2578 * LOCATION -OVER= SET NON=ZFRO -
2579 * IF NU UVERFLOW

2<p0 * A ReGISTER = ACCUMULATOR EXPONENT

25901 * B REGISTER = ACCUMULATOR SIGN AND 1ST FRACTION
2rpe * C REGISTER = ACCUMULATOR 2NN FRACTION

2583 * D REGISTER = ACCUMULATOR 3RN FRACTION

o584 *

2%p5 * REGISTERS ALTERED

2506 * ALL

2587 *

258 * MAXIMUM SULBROUTINE LEVELS USED

2589 * 2

2550 *

25¢1 *

25¢c2 * FLOATING FOLNT ABSOLUTE SUBROUTINE

2%¢3 *

2564 % THE FLOATING POINT ABSOLUTE SUBROUTTINE SETS THE SIGN OF THE
25¢85 * VALUE IN THt FLOATING POINT ACCUMULATOR POSITIVE.

2556 *

25¢7 *x ENTRY POINT

25¢8 * ABS

25¢9 *

2600 * ENTRY CONL11IONS

2601 * NONE

2602 *

2603 * EXIT CONDITLONS

2enk * CONTKUL BITs SET As DEFINED FOR THF SYSTEM

2605 * A REGISTER = ACCUMULATOR EXPONENT

2606 * B REGISTER = ACCUMULATOR SIGN AND 1ST FRACTION
2607 * C REGISTER = ACCUMULATOR 2NN FRACTION

2608 * D REGISTER = ACCUMULATOR 3Rn FRACTION

2609 * E REGISTER = SIGNIFICANCE INDEX. IF THE PREVIOUS
2610 * OPERATION WAS AN ADND OR SUBTRACT
2611 *

2612 * REGISTERS ALTERFD

2613 * ALL

2614 *

2615 * MAXIMUM SUSROUTINE LEVELS USED

2616 * 0

?2A17 *

2618 * ©1976 ProcessorTechnology-Corporation
2619 * FLOATING POLINT ZFRO SUBROUTINE PRINTED IN U.S.A.
2620 * :



ANe0 XASM A FOCAL INTERPRETER FOR THE 8080 PAGE 50

STUNT Loc OBJECT CODE SOURCE STATEMENT

2621 * THE FLOATING POYNT ZERO SUBROUTINF PLACFES THE VALUE ZERO 1IN
2622 * THE FLLOATING POINT ACCUMULATOR.

2623 *

2624 * ENTRY POINT

2625 * ZRO

2626 *

2627 * ENTRY CONLITIONS

2628 * NONE

2629 *

2620 * EXIT CONDIT1ONS

2621 * CONTROL BITS SET AS UEFINED FOR THE SYSTEM

2622 * A REGISTER = ACCUMULATOR FXPONENT o
2623 * B REGISTER = ACCUMULATOR SIGN AND 1ST FRACTION

2624 * C ReGISTER = ACCUMULATOR 2ND FRACTION

2615 * D REGISTER = ACCUMULATOR 3RN FRACTION

2626 *

2627 * REGISTERS ALTERED

2618 x AvHil

2629 *

2640 * MAXIMUM SUBROUTINE LEVELS USED

2641 * 0

2642 *

2643 *

2644 * FLOATING FOINT TgST SUBROUTINE

2645 *

2646 * THE FLOATING POINT TEST SUBROUTINF ( 0ADS THE VALUE InN THE
2647 * FLOATING POINT ACCUMULATOR INTO THE REGISTERS AND SETS THE
2648 * ZERO AND S1GN CONTROL BITS TO INDICATE THE CORRESPONDING
2649 * ATTRIBUTES uF THE VALUE .

26%0 * ENTRY POINT

2681 * TST

2682 *

2653 * ENTRY COND1TIONS

2654 * NONE

2655 *

2686 * EXIT CONDITIONS

26%7 * CONTROL BITS SET AS DEFINED FOR THE SYSTEM

2628 * A REGISTER = ACCUMULATOR FXPOMNENT

2659 * B REGISTER = ACCUMULATOR SIGN AND 18T FRACTION

2660 * C ReGISTER = ACCUMULATOR 2ND FRACTION

26el * D RKcGISTER = ACCUMULATOR 3RN FRACTION

2662 * E REGISTER = SIGNIFICANCE INDEX., IF THE PREVIOUS

26€3 * OPERATIUN WAS AN ADD OR SURTRACT

26€4 -k o
26€5 * REGISTERS ALTERFD

26€6 * ALL

26€7 *

268 * MAXIMUM SUBROUTINE LEVELS USED

26¢9 * 0

2670 *

2671 *

2672 * FLOATING FOLNT COMPLFMENT SUBROUTINF

2673 * ‘
9274 * THE FLOATING POINT COMPLEMENT SUBROUTINE CHANGES THE ©1976 ProcessorTechnology-Corporation
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2676
2677
2478
26479
2680
2681
2682
283
2684
2685
2686
2687

2688 .

2+89
26¢0
26€l
262
?6c3
26¢ck
26¢5
26¢C6
26c7

OBJECT CODE

P T R E R N

A FOCAL INTERPRETER FOR THE 8080 PAGE 51

SOURCE STATEMENT

ACCUMULATOGR.,
ENTRY POINT
CHS

ENTRY CONLITIONS
NONE

EXIT CONDITIONS )
CONTKROL BITS SET AS DEFINED FOR THE SYSTEM

A REGISTER = ACCUMULATOR FXPONENT

B RLGISTER = ACCUMULATOR SIGN AND 1ST FRACTION
C RuGISTER = ACCUMULATOR 2ND FRACTION

D ReEGISTER = ACCUMULATOR 3RN FRACTION

E REGLSTER = SIGNIFICAMCE INDEX. IF THE PREVIOUS
OPERATIUN WAS AN ADD OR SURTRACT

REGISTERS ALTERED
ALL

MAXIMUM SUBROUTINE LEVELS USED
0

©1976 ProcessorTechnology-Corporation
PRINTED IN U.S.A.

BN



RAA0 XASM

STHNT

26¢9
2700
2701
270r2
2703
2704
2705
2706
2707
27n8
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718

2719

2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2720
27121
2722
2723
27124
27125
2726
2727
27128
27129
2740
2741

2742,

2743
2744
2745
2746
2747
2748
2749
27=0
27¢1
27=2
27=3

A FOCAL INTERPRETER FOR THE 8080

LocC

OFB4
000F

oFBY

OFB4
O0FBS
0FB6
OFB7
OFB8
0FB9
OFBA
OFBB
OFgC
oFBD

0FBE
0FCo
oFC2
OFC3
0FCH4

0FCS
0FC7

0FC8
0FC9
oFcB
0FCD
O0FCE
OFDO

0FD1
OFD3
0FDS
OFD6

OBJECT CODE

73
2C
77
2C

2C
71

2C.

72
€9

26
2E

77
c9

3E

00
35

80

00
36

80

00
35

06

NS 4=
INK i

v xH

SOURCE STATEMENT

ARITH:
ARTHB?

() pe @2 @ (=) 90 9 @e @y 20 we @9 ¢ @s @o @e @ @o os @ ws oo wo

p
P
o
e

w
=
¥
fd

STR1:

i
TST:
TST1:

EGU
Lau

s .
<ARITH

PAGF 52

8008 BINARY FLOATING POINT SYSTFM
MODIFIED FOR 8080 FALL 1975

ARITHMETIC AND UTILITY PACKAGE
PROGRAMMMER: CAL OHME
SUPPLIED FROM INTEL'S USER LIRRARY
DATE 26 DECEMBER 1973
ARITH 1S THF BEGGINING ADDRESS aF THE
ARITHMETIC AND UTILITY PACKAGE 0OF THE FLOATING
POINT SYSTEM,
SCR IS 1HE BEGINNING ADDRESS OF THE
RAM USEU AS SCRATCHPAU FOR THE SYSTEM
THE RAM MULTIPLY AND DIVIDE SUBROUTINES
ARE MCVED FROM ROM TQ RAM BY SURROUTINE
INET AND ARF EXECUTED IN RAM ONrY.
RAM MULTIPLY SUBROUTINE.
INIT SUBROUTINE ENTRY POINT

EGU $

STR SUBKOUTINE ENTRY POINT

MGV MoE iSTORE ZEROETH WORD

INR L iTO ADNRESS FIRST WORD

MOV Mo A iSTORE FIRST WORD

IR iTO ADDRESS SECOND WORD

MOV MeB 1STORE SECOND WORD

INR 7L iTO ADORESS THIRD WORD

MOV MeC 1TO STORE THIRD WORD

INR L iT0 ADORESS FOURTH WORD

MGV MeD i{STORE FOURTH WORD

RET {RETURN T0 CALLER
FLOATING POTNT ZERO SUBROUTINE FNT. PNT.

Myl HySCRB  tT0 ADDRESS SCRATCH BANK

MVl L+ACCE  §TO ADNR ACCUM EXPONENT

XRA A $ZERD

MOV Mo A iCLEAR ACCUMULATOR EXPONENT

RET RETURN To CALLER
FLOATING POINT CHS SUBROUTINE EMT. PNT.

My I A+2000  IMASK FOR SIGN RIT

or 0060 iLBI INST To SKIP NEXT WD
FLOATING POINT ABS SUBROUTINE ENT. PNT,

XKA A 1ZERD

My 1 HeSCRB  iTO ADDRESS SCRATCH RANK

MVl L+ACCS  iT0 ADORESS ACCUM STGN

ANA T iCOMPLEMENT OF SIGN

XK1 2000 iCOMPLEMENT THE SIGN BIT

MUV MuA 1ACCUMALOTOR SIGN
FLOATING POINT TEST ENTRY POINT.

My 1 H'SCRB 170 ADDRESS SCRATCH BANK

MVI - L,ACCE  iTO ADDR ACCUM EXPONENT

WY A FSLSUMLATOR EXPONENT  ©1976 ProcessorTechnology-Corporation

A ’ NTROL BITS PRINTED IN U.S.A.
:t’\\



BNp0 XASM
STWNT

27s4
27&5
2756
277
27<8
279
27¢0
27¢€1
27¢2
27€3
2Tek
27€5
27€6
27¢7
27¢8
27¢9
2770
2771
2772
2773
2774
2775
2776
2777
2778
27719
2780
2781
2782
2783
2784
278%
2786
2787
2788
2789
2750
27¢€1
2762
27¢3
27°%4
2755
27<6
2757
2758
27¢9
2800
2801
2R02
2803
2804
2805
2806
2807
2808

A FOCAL INTERPRETER FOR THE 8080 PAGE 53
Loc OBJECT COOE SOURCE STATEMENT
0FD7 CA BE OF Jz - ZRO +IF ACCUMALOTOR IS ZERO
OFDA 5F MGV EvA {ACCUM EXPONENT
0FDB 2c INR L tTO ADDR ACCUM SIGN
0FDC 7€ MGV AWM {ACCUM SIGN
0FDD 2c INR L 170 ADODR ACCUM 1ST FRACTION
0FDE AE XRA M {ACCUM SIGN AND 1ST FRACTION
OFDF 2c INR L {TO ADDR ACCUM 2ND FRACTION o
0FEQ YE MOV CoM {ACCUMULAYOR 2ND FRACTION
OFE1 2c INR L iTO ADDR ACCUM 3RD FRACTION
OFE2 56 MGV DM ACCUM 3RD FRACTION
OFE3 €3 F2 10 JMP ADD12 iTO SET EXIT CONDITIONS
H FLOATING POINT LOAD ENTRY POINT
OFE6 " TE LOD: MOV AvM {OPERAND FXPONENT
0FE7 . A7 ANA A i{SET CONTROL FLAGS
OFES8 CA BE OF Jz ZRG {IF OPERAND IS ZERO
OFEB 5F MGV EoA {OPERAND EXPONENT
OFEC 2C_.._ WX H  INR L {TO ADDR 0P SIGN AND 1ST
OFED 7E MGV AeM $OPERAND SIGN AND 1ST DIGIT
OFEE 2c- e H INR L :TO ADDRESS OPERAND 2ND DIGIT
OFEF 4E MOV CoM {OPERAND 2ND FRACTION
0FFO 2C iy H INR L {TO ADDRESS OPERAND 3RD FRACTION
0FF1 56 MOV DeM {OPERAND 3RD FRACTION
i STORE THE OPERAND IN THE ACCUMULATOR
OFF2 6F MLV LeA {OPERAND SIGN AND 1ST.FRACTION
OFF3 F6 80 LOD1: Okl . 2000 tACCUMULATOR 1ST FRACTION
OFFS 47 MOV BvA tACCUM 1ST FRACTIN
OFF6& AD XRA L {ACCUM SIGN :
GFF7 26 00 MVI H+SCRB iTO ADDRESS SCRATCH BANK
0FF9 2E 35 MV 1 L+ACCE {TO ADDR ACCUM EXPONFNT
OFFB CD B4 OF CALL STRO {SET THE ACCUM
OFFE A8 XRA 8 {ACCUM SIGN AND 1ST FRACTION
; SET CUNTROL BITS AND EXIT
OFFF 47 MOV - BvA 1ACCUM SIGN AND.1ST FRACTION
1000 Fe 01 OR1 1 tSET SIGN BIT FOR EXIT
1002 78 MOV - AGE {ACCUM EXPONENT
1003 c9 RET tRETURN TO CALLER
‘ ' FLOATING POTNT MUL SUBROUTINE ENTRY POINT.
1004 7E v MUL® MUy AvM {OPERAND FXPONENT
1005 AT ANA A iSET CONTROL FLAG .
1006 c4h oD 11 che MDEX {READ OPERAND IF NOT ZERO
1009 CA BE OF Je ZRO tIF ZERO OR UNDERFLOW
100C DA 42 10 JC OVERF {IF OVERFLOW
100F O €5 11 CALL MULX iCALL FIXFD MULT SUBRTN
i NORMALIZE IF NECESSARY
1012 - 78 MOV A+B $1ST PRODUCT
1013 A7 ANA A {SET CONROL BITS
1014 FA 21 10 JM RNDA {IF NO NORMALIZATION REQUIRED
1017 2E 35 MV 1 LvACCE iTO ADDR ACCUM EXPONENT
1019 7E MGV AvM {ACCUM FXPONENT
101A DE 01 SB1 1 tDECREMENT ACCUM EXPONENT
101C 77 MOV MoA {ACCUM EXPONENT
1010 of:} Rz tRETURN T0 CALLER IF UNDERFLOW
101E th 34 11 CALL LSH {CALL LEFT SHIFT SUBROUTINE
: ROUND 1F NECESSARY. ©1976 ProcessorTechnology-Corporation
1021 CD A8 11 RNDA: CALL ROND iCALL ROUNDING SUBROUTINE  PRINTED IN U.S.A.



ANAU XASM
STVNT

2809
2810
2811
2012
2813
2/14
2815
716
2217
2818
2819
2820
2821
2822
233
2824
2825
2826
2827
2828
2829
2820
28121
2822
28123
2824
2825
2826
2827
23128
2829
2940
2R/4y1
2Ry2
2843
2844
2845
2a46
2247
2848
2849
28%0
281
P2AR2
2ae3
288y
2R&5
28€6
287
288
28=9
2R¢0
2RE1
28¢2
28¢3

N

A FOUAL INIERPREIELK FUK

Loc 0BJECT CODE
1024 DA 42 10
1027 47
1028 Fe 01
102A 78
1028 cs
102C AF
102D 96
102E FE 01
1030 b4 oD 11
1033 DA 42 10
1036 CA cO0 OF
1039 4F
103A CO 08 12
103D 26 €0
103F DA 21 10
1042 26 00
1044 2E 33
1046 3E FF
1048 77
1049 07
104A c9
1048 00
104C 3 80
104E 06
104F AF
10580 5E
1051 2C
1052 AE
1053 47
1054 2C
1055 4E
1056 2C
1057 56
1058 26 00
105A 2€ 35
105C TE
105D 2D
105E 77
105F 78
1060 A7
1061 CA D3 OF
1064 68
1065 78
1066 Fe 80
1068 47
1069 AD

tHE

busuv

mrRUr R §

SOURCE STATEMENT

DIv: XKA A 1 ZERO
sug M iCOMPLEMENT OF DIVISOR EXPONENT
cPl 1 {SET CARRY IF DIVISION BY ZERO
CNC MDEX {READ OPERNAD IF NOT ZERO
Jc OVERF iIF OVERFLOW OR DIVISOON BY ZERO
JZ ZRO1 iIF UNDERFLOW
MOV CsA iDIVISOR 1ST FRACTION
CALL DIVX 1CALL FIXFD DIV SUBRTN
MV 1 H+SCRB iT0 ADDR SCRATCH BANK
Jc RNDA tIF NO UNDERFLOW
H SET OVERFLOW FLAG ;
OVERF: % HSCRB iTO ADDR SCRATCH BANK
My LvOVER 1TO ADDR OVERFLOW FLAG
MV A+3770 {OVERFLOW FLAG
MOV My A {OVERFLOW FLAG
RLEC iSET CARRY BIT FOR EXIT
RET tRETURN To CALLER
DB 0 1CHECK SUM WORD .
: FLOATING POINT SUB SUBROUTINE ENTRY POINT
sB: Myl A+2000 tMASK T0O CHANGE OP SIGN
]3] 0060 {LBI INST TO SKIP NEXT WD
i FLOATING POINT ADD SUBROUTINE ENTRY POINT
AD: XKA A {ZERO
H LOAD THt OPERAND . : )
MGy E«M tOPERANND FXPONENT
wre  INR L iTO ADOR 0P SIGN 1ST FRACTION
XRA M {OPERAND SIGN AND 1ST FRACTION
MOV BeA {OPERAND SIGN AND 1ST FRACTION
wer  INR L iTO ADDR OPFRAND 2ND
MOy CeM iOPERAND 2ND DIGIT
nE @ IR L iTO ADDR OPFRAND 3RD FRACTION
MCV DM {OPERAND 3RD FRACTION
; SAVE INITIAL EXPONENT
Myl HvSCRB iTO ADDR SCRATCH PAD
mMv1 L+ACCE iTO ADDR ACCUM EXPONENT
MUV AvM {ACCUMALOTR EXPONENT
pex H  DCR L iTO ADDR INITIAL EXPONENT
MGy MeA VINITIAL FXPONENT
: CHECK FUR ZERO OPERAND
MUY AVE {OPERAND FXPONENT
ANA A {SET CONTROL RITS
Jz TST1 {IF OPERAND IS ZERO
: GENERATE SURTRACTION FLAGs RESTORF
: SUPPRESSED FRACTION BIT
MOV L+B {OPERAND SIGN AND FIRST FRACTION
MOV A+B {OPERAND SIGN AND FIRST FRACTION
ORI 2000 {OPERAND 1ST FRACTION
mov BeA 1OPERAND 15T FRACTION ©1976 ProcessorTechnology-Corporation
XKA L 1OPERAND SIGN

JC OVERF $IF OVERFI OW

VOV BeA {ACCUM SIGN AND 1ST FRACTION
okl 1 tSET SIGN RIT

VOV AE $ACCUM EXPOENT

RET tRETURN Tn CALLER

FLOATING POINT DIV SUBROUTINE ENTRY POINT.

PRINTED IN U.S.A.



R0RD XASM
STWNT

28¢€4
28¢5
28¢6
28e7
28¢8
28¢9
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
28p2
2803
28eY
2885
2886
2887
2888
2889
2850
28¢1
2R¢2
2853
2acy
2RSS
2956
2857
2858
2859
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918

A FOCAL INTERPRETER FOR THE 8080 PAGE 55
Loc OBJECT CODE SOURCE STATEMENT
106A 2E 36 My 1 LvACCS $1TO ADDR ACCUM SIGN
106C AE Xk A M {SUBTRACTION FLAG
106D 2E  3A MV 1 LSF iTO ADDR SURBRRACTION FLAG
106F 77 MOV MoA {SUBTRACTYON FLAG
i DETERMINE RFLATIVE MAGNITUDES oOF
d OPERAND AND ACCUM ™
10670 2E 35 Myl L+ACCE $1TO ADDR ACCUM EXPONENT
1072 7€ MUV AeM iACCUM EXPONENT
1073 AT ANA A i{SET CONTROL RITS
1074 CA FE 10 Je ADD17 tIF ACCUM IS ZERO
1077 93 sus E iDIFFERENCE: IN EXPONENTS
1078 OA 86 10 Je ADD2 1IF ACCUM SMALLER THAN oP
' i CHECK FOR INSIGNIFICANT OPERAND
1078 FA D3 OF JM TST1 {IF OPERAND IS INSIGNIFICANT
107E FE 19 (ol 0310 iCOMPARE SHIFT COUNT TO 25
1080 DA A5 10 Je ADD3 tJOIN EACH PATH IF OP SIGNIF
1083 €3 D3 OF JMP TST1 {OPERAND TS INSIGNIFICANT
i CHECK FOR INSIGNIFICANT ACCUMULATOR
1086 F2 FE 10 ADD2: JP ADD17 iIF ACCUM IS INSIGNIFICANT
1089 FE E7 CFl 3470 COMPARE SHIFT COUNT TO MINUS 25
1088 DA FE 10 Je ADD17 tIF ACCUM IS INSIGNIFICANT
108E 73 MUy MoE {OPERAND FXPONENT
108F 5F - MOV E.A iSHIFT COUNT
1090 2E  3A MVI L+SF {TO ADORESS THE SUBTRACTION FLAG
1092 7E MGy AvM i{SUBTRACTTON FLAG
1093 2E 36 MVl LvACCS iTO ADDR THE ACCUM SIGN
1095 AE XKA M tOPERAND SIGN
1096 77 MGV MyA tACCUM SIGN
1097 AF XKA A {ZERO
1098 93 sus E {COMPLEMENT SHIFT OUNT
i EXCHANGE ACCUMULATOR AND OPERAND
1099 2c ILR L iTO ADDR ACCUM 1ST FRACTION
109A SE MOV EoM tACCUM 1ST FRACTION
1098 70 MOV MeB iOPERAND 1ST FRACTION
109C 43 MOV BE tACCUM 1ST FRACTION
1090 2c INR L iTO ADDR 2ND FRACTION
109E SE MUy EoM tACCUMULATOR 2ND FRACTION
109F 71 MOV MeC $tOPERAND 2ND FRACTION ,
10A0 48 MOV C.E $ACCUM 2NN FRACTION h
10A1 2c INR L iTO ADDR ACCUM 3RD FRACTION
10A2 5E MGV EoM {ACCUM 3RN FRACTION
10A3 72 MOV MeD {OPERAND 3RD FRACTION
10A4 53 MC v DE $ACCUM 3RN FRACTION
i POSITIUN THF OPERAND
1045 CD 41 11 ADD3: cALL RSH iPOSITION THE OPERAND
10A8 2E  3A MV 1 LSF tTO ADDR SURTRACTION FLAG
10AA 7€ MOV AeM iSUBTRACTTON FLAG
10AB A7 ANA A {SET CONTROL BITS
10AC 2E 39 MV L LeACC3 iTO ADODR ACCUM 3RD FRACTION
10AE FA D5 10 N[ ADD9 tIF SURTRACTION REQUITRED
: ADD ALOEND TO AUGEND
1081 7€ MCV AeM tAUGEND 3RD FRACTION
1082 82 ALD D {AUGNED 3RD FRACTIN
1083 57 MUV DvA iSUM 3RN FRACTION ©1976 ProcessorTechnology-Corporation
10B4 2D DCR L iTO ADDR AUGEND 2ND FRACTINN PRINTFN IN 11 Q A



anp0 XASM
STVNT

2919
2920
23921
2922
2923
2924
2925
2926
2927
2328
2929
2910
2911
2912
29123
2914
2915
2916
29127
2918
2929
2940

" 2941

2942
2943
2944
2945
2946
2947
2948
2949
29%0
29«1
2952
293
29%4
29¢5
2956
29%7
29=8
29«9
29¢0
29¢1
29¢2
29¢3
29¢4
29¢5
29¢6
29¢7
29¢8
29¢9
2970
2971
2972
2973

A FOCAL INTERPRETER FOR THE 8080

LocC

1085
1086
1087
1088
1089
10BA
1088
10BC

10BF
10C0
10C1
10C2
10C3
10C4

10CYS

10Cé
10C7
10C8
10C9
10ce
loCC
10CE
1001
10D2

1005
1006
1007
1008
1009
10DA
10DB
10DC
100D
10DE
10DF
10€0
10£1
10€2
10E3
10E6
10E9
10EC
10EF
10F2
10F3
10F5S
10F6
10F7
10F8
10F9
10FB
10FC
10FD

0BJECT CODE

7€
89
4F

EC

35

01
42

EC

67
7A
co
42

34

01

10

10

10

SOURC

i
ADD9:

ADD10:

ADD11:

ADD12:

PAGF

tAUGNED 2ND FRACTION

{ADDEND 2ND FRACTION

tSUM 2ND FRACTION

iTO ADDR AUGNND 1ST FRACTION
{AUGEND 1ST FRACTION

{ADDEND 1ST FRACTION

{SUM 1ST FRACTION

{IF NO caRRY FROM 1ST DIGIT

SUM TO NORMALIZED PNISITION

{RIGHT SHIFY SUM 1ST DIGIT
{SUM 1ST FRACTION

tSUM 2NN FRACTION

{RIGHT SHIFT SUM 2ND DIGIT
ISUM 2ND FRACTIOM

iSUM 3RD FRATION

$IRIGHT SHIFT SUM 3RD FRACTION
iSUM 3RND FRACTION

t4TH FRACTION=LOW RIT OF 3RD
{SUM HTH FRACTION

iTO ADDRESS ACCUM EXPONENT
{ACCUM EXPONENT

{INCREMFNT ACCUM EXPONENT
+IF OVERVI OW

{ACCUM EXPONENT

tTO ROUND FRACTION

SUBTRACT SURTRAHEND VROM MINUEND

E STATEMENT
MOV AsM
ALL C
MOV Ce+A
DCR L
MOV AM
ALC B
MOV BeA
Jivl ADD11
RIGHT SHIFT
RAR
MOV BeA
MOV A+C
RAR
MOV CeA
MOV As.D
RAR
MOV DA
RAR
MUV EsA
MV1 Le«ACCE
MOV AWM
AUl 1
JC OVERF
MOV MeA
JMP ADD11
XKA A
suB E
MOy EvA
MOV AyM
SbLB D
MOV DeA
DCR L
MOV AM
S8 c
MOy CeA
DCR L
MOv AeM
se8 B
MOy BeA
cc COMP
cP NORM
JP ZRO1
CALL ROND
JC OVERF
MOV BsA
MV L +PREX
MGV AWE
sus M
MGV L+A
MUV A+B
ORI 1
MOV AE
MGV EsL
RET

tMINUEND 4TH FRACTION IS ZERO
{SUBTRAHEND 4TH FRACTION
iDIFFERENCE 47TH FRACTION
{MINUEND 3RD FRACTION

i SUBTRAHEND 3RD FRACTION
{DIFFERENCE 3RD FRACTION

i TO ADDRESS MINUEND 2ND FRACTION
tMINUEND 2ND FRACTION
tSUBTRAHEND 2ND FRACTION
tDIFFERENCE 2ND FRACTION

1TO ADDORESS MINUEND 1ST FRACTION
tMINUEND 1ST FRACTION
tSUBTRAHEND 1ST FRACTION
tODIFFERENCE 1ST FRACTION
{COMPLEMENT IF NEGATIVE
tNORMALIZF IF NECESSARY

{IF UNDERFLOW OR ZERO

$CALL ROUNDTNG ROUTINE

tIF QVERFLOW

tACCUM SIGN AND 1ST FRACTION

$iTO ADNRESS PREV EXPONENT

iACCUM EXPONENT

iDIFFERENCE IN EXPONENTS
iDIFFERENCE IN EXPONENTS

1ACCUM SIGN AND 1ST FRACTION
{SET SIGN BIT FOR EXIT
SACCUMULATOR EXPONENT
$SIGNIFICANCE INDEX

{RETURN Tn CALLER PRINTED IN U.S.A.

56

©1976 ProcessorTechnology-Corporation
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STUNT

2974
2975
2976 -
2977
2998
2979
2980
2981
29p2
2983
29g4
2985
2986
2987
2908
2989
29¢0
29¢1
29¢2
29¢3
29¢cy
29¢5
29¢<6
29¢7
29¢8
29¢9
3000
3001
3002
3003
2004
3005
3006
3007
30n8
3009
3010
3011
3012
3013
3014
3n15
3016
3017
3n18
n19
3020
3n21
3n22
3n23
024
3n25
3026
3027
3n28

A FOCAL INTERPRETER FQR THE 8080 ) o "PAGF 57

LocC

10FE
1100
1101
1103
1104
1105
1108
1109
110C

110D
110E
110F
1110
1111
1112
1113
1114
1116
1118
1119
111A
111B
111C
111D
111E
111F
1120
1122
1125
1126
1127
1128
1129
112A
1128
112c
1120
112E
112F
1130
1131
1132
1133

1134
1135
1136
1137
1138
1139
113aA

OBJECT COOE SOURCE STATEMENT
; LOAD THE ACCUMULATOR WITH THE OPERAND
2E  3A ADD17: MV L+SF iTO ADDR SUBTRACTION FLAG
7€ MUY AeM {SUBTRACTTON FLAG
2E 36 : MV LvACCS 1TO ADDR ACCUMULATOR SIGN
AE XKA M {OPERAND SIGN
20 DCR L iTO ADDR ACCUM EXPONENT .
CD B4 OF CALL STRO {SET THF ACUM
AB XRA B 1ACCUM. STGN ANBG FIRST FRACTION
€3 F2 10 JMP ADD12 tJOIN EXIT COBE
00 DE 0 iCHECKSUM WORD
: SUBROUTINE TO READ THE OPERAND AND .
; CHECK THE ACCUMULATOR EXPONENT. .. -
47 MDEX $ MGV BeA. {EXPONENT MIDIFIER .
2c W INR L iTO .-ADDR NP SIGN, IST FRACTION
4E MOV CoM {OPERAND SIGN AND 1ST FRACTION
2c iM% INR L iT0 .ADDRESS OPERAND 2ND FRACTION
56 MOV DM {OPERAND 2ND FRACTION -
2¢C (wx INR L. :TO ADDRESS QOPERAND 3RD FRACTION
SE MGy EoM {OPERAND 3RD FRACTION
26 00 MVi H+SCRB iTO ADDRESS SCRATCH BANK
2E 35 MVI L+ACCE 17O ADDRESS ACCUM EXPOENT
7€ MOV AWM {tACCUM. EXPONENT
AT ANA A iSET CONTROL BITS
c8 RZ {RETURN IF ACCUM 2ERO
80 AGD B tRESULT EXPONENT PLUS BIAS
47 MOV . BeA {RESULT EXPONENT PLUS BIAS
1F RAR iCARRY TO SGN
A8 XKA B iCARRY AND SIGN MUST DIFFER
78 L MOV A+B tRESULT EXPONENT PLUS BIAS
06 80 MVI Bv2000 1EXP BIAS SIGN MASK MS BIT
F2 30 11 JF OVUN +IF OVERFI OW OR UNDERFLOW
90 Sbb B {REMOVE EXESS EXP BIAS
cs RZ tRETURN IF UNDERFLOW
77 MCy MoA tRESULT EXPONENT
2c INR L iTO ADDRESS ACCUMULATOR SIGN
TE MOV AeM {ACCUM SIGN
A9 XKA c {tRESULT SIGN IN SIGN BIT
AQ ANA 8 tRESULT SIGN
77 MOV MeA {RESULT SIGN S~
79 MOV AeC {OPERAND SIGN AND FIRST FRACTION
BO OKA B tOPERAND 1ST FRACTION
c9 RET {RETURN Tn CALLER
07 OVUN? RLC i 1SET CARRY BIT IF OVERFLOW
D8 RC {RETURN IF OVERFLOW
AF XRA A i ZERO
c9 RET {RETURN IF UNDERFLOW
H SUBROUTINE TO LEFT SHIFT THE Be Co
i De ANC E REGISTERS ONE BIT
78 LSH:? Moy AE {ORIGINAL CONTENTS OF E
17 RAL iLEFT SHIFT E
SF MOV EeA tRESTORE CONTFNTS OF E REGISTER
7A LSH1: MGV AsD {ORIGINAL CONTNTS OF D REGISTER
17 RAL : {LEFT SHIFT D
57 MOV DA {RESTORE CONTENTS oF D REGISTER ©1976 ProcessorTechnology-Corporatiol
79 MOV AsC {tORIGINAL CONTENTS OF C REGISTER PRINTED IN U.S.A.



8080 XASM A FOCAL INTERPRETER FQR THE 8080 PAGE 58

STVNT Loc OBJECT CODE SOURCE STATEMENT
3029 1138 17 RAL A tLEFT SHIFT C
3020 113C 4WF MOV CeA tRESTORE CONTENTS OF C REGISTER
3021 113D 78 MOV A+B 1ORIGINAL CONTENTS OF B REGISTER
3022 113E 8F ADC A tLEFT SHIFT B
3na3 113F 47 MGV BeA {RESTORE CONTENTS OF B REGISTER
3034 1140 c9 RET tRETURN Tn CALLER
3025 t RIGHY SHIFT THE Bs Cs D+ AND F REGISTER
3026 i BY THE SHIFT COUNT IN THE A REGISTER
3027 _ 7 SHIFT OPERAND TO REGISTER INDICATED BY
3028 t SHIFT COUNT
3029 1141 1E ~ 00 RSH: MVl £40 {OPERAND 4TH FRACTION IS ZERO —
3040 1143 2E 08 RSHO: MV1 L0100 tEACH REG IS 8 BITS OF SHIFT
3041 1145 BD RSH1: cMpP L ${COMPARE SHIFT COUNT TO 8
3042 1146 FA 52 11 JM RSH2 tIF REQ SHIFT LESS THAN &
3043 1149 5A Mov Ee«D {OPERAND 4TH FRACTION
3044 114A 51 MoV D«C i{OPERAND ZRD FRACTION
3045 1148 48 Mov c«B {OPERAND 2ND FRACTION
3046 114C 06 00 MV1 B+0 iGPERAND 1ST FRACTION IS ZRRO
3047 114E 95 suB L ${REDUCE SHIFT COUNT BY 1 REFG
3048 114F c2 45 11 JNZ RSH1 :IF MORF SHIFTS REWQUIRED
3049 H SHIFT OPERAND RIGHT BY =SHIFT COUNT- '
3050 : BITS.
3051 1152 A7 RSH2: ANA A {SET CONTROL BITS
3ne2 1153 c8 RZ {RETURN IF SHIFT COMPLETE
30e3 1154 6F MOV - LJA {SHIFT COUNT
3n=y 1155 AT RSH3: ANA A iCLEAR CARRY BIT
3085 1156 78 MOV AeB :OPERAND 1ST FRACTION
3056 1157 1F RAR tRIGHT SHIFT OP 1ST FRACTION
30%7 . 1158 47 MOy BeA iOPERAND 1ST FRACTION
30=8 1159 79 MoV A+C 1OPERAND >ND FRACTION
30=9 115A 1F RAR tFRIGHT SHIFT OP 2ND FRACTOIN
30€0 1158 4F Moy CiA tOPERAND 2ND FRACTION
30el 115C 7A MOV A $OPERAND 3RD FRACTION
3062 115D 1F RAR tRIGHT SHIFT Op 3RD FRACTION
30¢3 115E 57 MOV DA i{OPERAND zRD FRACTCON
306k 115F 78 MOy A+E {OPERAND 4TH FRACTION
30¢S 1160 iF RAR tRIGHT SHIFY oP 4TH FRACTION
30€6 1161 SF MOV Ev'A tOPERAND 4TH. FRACTION
30e7 1162 20 DCR L {1DECREMENT SHIFT COUNT
3068 1163 €2 55 11 JNE RSH3 {IF MORE SHIFTS REQUIRED
30¢9 1166 c9 RET {RETURN Tn CALLER
3070 t COMPLEMENT THE By C+ D+ AND € RFGISTERS
3071 1167 20 et comp: DCR L iTO ADDR ACCUM SIGN
3072 1168 7€ MOV AvM {ACCUMALUTAOR SIGN -
3073 1169 EE 80 XR1 2000 tCHANGE STGN
3074 116B 77 MOV MeA tACCUMALATOR SIGN
3095 116C AF COMP1: XRA A +ZERO
3076 116D 6F MOV LsA $1ZERO
3077 116E 93 suB € i1COMPLEMENT 4TH FRACTION
3078 116F 5F MOV EsA i4TH FRACTION
3079 1170 70 MOV AsL {1 ZERO
3080 1171 9A SEB D {COMPLEMENT 3RO FAACTION
1 1172 57 MGV DA {3RD FRACTION
iggz 1173 70 MOV AsL {ZERO ©1976 ProcessorTechnology-Corporation
3003 1174 99 SBB c {COMPLEMENT 2ND VFRACTION PRINTED IN US.A,
Foan, - o,

S,
s BN
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STVNT LoC OBJECT COOE SOURCE STATEMENT .

D) 1175 4F MOV CvA {2ND FRACTION

3085 1176 7D MOV AsL {ZERO

3086 1177 98 SBB B {COMPLEMENT 1ST FRACTION

3087 1178 47 MOV BeA i1ST FRACTION

3008 1179 c9 RET tRETURN Tn CALLER

3ne9 . H NORMALIZE THE REGISTERS

3050 117A 2E 20 NORM MVI . L.0400 iMAX NORMALYZING SHIFT .
3001 117C 78 NORM1 ¢ MGV AB {I1ST FRACTION

3062 1170 A7 ANA A iSET CONTROL BITS

3063 117E - €2 9a 11 JNZ NORM3 tIF 1ST FRACTION NONZERO

3054 1181 41 MGV BsC $1ST FRACTION

3068 1182 4A MOV C.D i2ND FRACTION

30c6 1183 53 MOV D«E i3RD FRACTION

3057 1184 5F MGV E+A tZEROTH 4TH FRACTIOLN

3058 1185 70 MGV Al iNORMALIZTING SHIFT COUNT

3059 1186 D6 08 sul 0100 {REDUCE SHIFT COUNT

3110 1188 6F MOV LeA {NORMALIZING SHIFT COUNT

3101 1189 c2 7C 11 JNZ NORM1 tIF FRACTTOLN NONZERD

3102 118C c9 RET iIF FRATION ZERO

3103 118D 20 P NoRm2: DCR L {DECREMENT SHIFT COUNT

3104 118E 78 MOV AVE tORIGINAL CONTENTS OF E

3105 118F 17 RAL tLEFT SHIFT E

3106 1190 SF MOV EvA {RESTORE THE CONTENTS OF REGISTER E
3107 1191 7A MGV AsD {ORIGINAL CONTENTS 0D D REGISTER
3108 1192 17 RAL ILEFT SHIFT D

3109 . 1193 57 MOV DA tRESTORE CONTENTS OF D REGISTER
3110 1194 79 MOV AlC {ORIGINAL CONTENTS OF C REGISTER
3111 1195 17 RAL {LEFT SHIFT C

3112 1196 4F MOV CeA {RESTORE THE CONTENTS OF € REGISTER
3113 1197 78 MGV A+B {ORIGINAL CONTENTS OF REGISTER B
3114 1198 8F ALC A {LEFT SHIFT B

3115 1199 47 MOV BvA {RESTORE CONTENTS OF B REGISTER
3116 119A F2 8D 11 NORM3: JP NORM2 1IF NOT NORMALIZED

3117 1190 70 MOV AsL t{NORMALTIZTING SHIFT COUNT

3118 119E D6 20 sul 0400 tREMOVE BIAS

3119 11A0 2E 35 . MVI L+ACCE $1TO ADDR ACCUM EXPONENT

3120 11A2 86 ADD M tADJUST ACCUM EXPONENT

3121 11A3 77 MOV MsA t{NEW ACCUM EXPONENT

3122 1144 c8 R2 {RETURN IF ZERO EXPONENT .
3123 11A5 1F RAR {tBORROW BIT TO SIGN :
3124 11A6 A7 ANA A {1SET SIGN TO IND. UNDERFLOW

3125 11A7 c9 RET tRETURN TO CALLER

3126 t SUBROUTINE To ROUND THE Be Cs D REGISTERS

3127 11A8 2E 35 ROND$ MVI L+ACCE $tTO ADDR ACCUM EXPONENT

3128 11AA 78 MOV AE i4TH FRACTIGN

3129 11AB A7 ANA A {SET CONTROL RITS

31320 11AC 5E MGV EvM {ACCUM EXPONENT

3131 11AD FC B7 11 CcM RNDR {CALL2ND LEVEL ROUNDER

3122 1180 D8 RC tIF OBERF| OW

3133 1181 78 MOV A+B 11ST FRACTION

3124 1182 2c INR L tTO ADDR ACCUM SGN

3125 1183 AE XRA M {ACCUM SIGN AND 1ST FRACTION

3126 11B4 c3 87 OF JMP STR1 {RETURN THRU STORE SUBR.

3127 A i SECOND LEVEL ROUNDING SUBROUTINF ©19716 ProcessorTechnology-Corporation

3128 11B7 14 RNDR 3 INR D tROUND 3RD FRACTION PRINTED IN 11.S.A.
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STNNT

3129
3140
3141
3142
3143
31ub
3145
3146
3147
3148
3149
31%0
3151
3152
31=3
3154
31¢5
3156
317
31%8
3159
3160
. 31¢1
31€2
3163
3164
31€5
3166
31¢7
31¢8
31€9
3170
3171
3192
3173
3974
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3120
31¢c1
31¢2
3163

A FOCAL INTERPRETER FOR THE 8080

LoC

1188
1189
11BA
11BB
11BC
11BD
11BE
11C0
11Cc1
11C3
11C4

11¢5
11C7
11€8

11CA

11CB
11CD
11CE
11CF
11D0

11D1
1103
1106
11D8
1108

11DD
110E
11DF
11E0
11€1
112
11E3
11E4
11E5
11E8
11E9
11EA

11EB
11EC
11EF
11F0

11F1
11F2
11F3
11F4
11F5
11Feé
11F7
11F8

OBJECT CODE

01

80

o
0A
06

39
EO

DD
37

F1

F1

11
11

11

11

SOURCE STATEMENT

PAGE 60

RNZ . {RETURN IF NO CARRY
INR c {CARRY TO 2ND FRACTION
RNZ {RETURN IF NO CARRY
INR B8 iCARRY TO 1ST FRACTION
RNZ {RETURN IF NO CARRY
MGV AWE tACCUM EXPOENT
ALl 1 t INCREMENT ACCUM EXPONENT
MOV EvA INEW ACCUM EXPONENT
MV1 812000 INEW 1ST FRACTION
" MOV My A tNEW ACCUM EXPONENT
RET tRETURN To ROND SURROUTINE —
: FIXEC PGINT MULTIPLY SUBROUTINE
MULX: MV1 L+MULP1  §TO ADDR 1ST MULTIPLICAND
MOV MeA 1ST MULTIPLICAND
MV1 L+MULP2  :TO ADDR 2ND MULTIPLICAND
MOV MsD 12ND MULTIPLICAND
MVI L+MULP3  t1TO ADDR 3RD MULTIPLICAND
MOV MeE {R3RD MULTIPLICAND
XRA A iCLEAR &TH PRODUCT
MOV EvA {CLEAR STH PRODUCT
MOV DA {CLEAR 4TH PRODUCT
i MULTIPLY BY EACH ACCUMULATOR
: FRACTION IN TURN
MV LeACC3 1TO ADDR 3RD FRACTION
CALL MULX2 {MULTIPLY BY ACCUM 3RD FRACTION
Mvi LeACC2 170 ADDR 2ND FRACTION
CALL MULX1 iMULTIPLY BY ACCUM 2ND FRACTION
MVl LeACCl iTO ADDR 1ST FRACTION
i MULTIPLY BY ONE ACCUMULATOR WORN
MULX1: MOV A+D iSTH PARTTAL PRODUCT
MOV EeC t4TH PARTTAL PRODUVT
MOV DB {3RD PARTIAL PRODUVT
MULX2: MOV BeM IMULTIPLIFR
MOV LeA 1STH PARTTAL PRODUCT
XRA A { ZERO
MOV CrA 12ND PARTTIAL PRODUCT :
sus B 1SET CARRY RIT FOR EXIT FLAG
Jc MULX3 tIF MULTIPLIER IS NOT 2ERO
MOV €0 12ND PARTTAL PRODUCT
MOV DE {3RD PARTTAL PRODUCT
RET {MULT BY 7ERO COMPLETE
; COMPLETE ADDITION OF MULTIPLICAND.
MULXS: MOV CoA 12ND PARTTAL PRODUCT ﬁ\
JNC MULX3 tIF NO CARRY TO 1ST PRODUCT ‘
INR B tADD CARRY To 1ST PRoDUCT
ANA A {CLEAR CARRY BIT
i LOOP FOR EACH BIT OF MULTIPLIER WORD.
MULX3: MOV AL tSTH PARTTAL PRODUCT. EXIT FLAG
ADC A {SHIFT EXTT FLAG OUT IF DONE
RZ {tEXIT IF MULTIPLICATION DONE
MOV WA i5TH PART PRODUCTs EXIT FLAG
MOV AWE 14TH PARTIAL PRODUCT
RAL ISHIFT 4TH PARTIAL PRODUCT
MOV EvA 14TH PARTTAL PRODUCT ©1976-ProcessorTechnology-Corporation
MGV A+D +3RD PARTIAL PRODUCT PRINTED IN U.S.A.
N —_
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31c4
3165
31¢6
31¢7
31¢8
31¢9
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
2217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3221
3232
3223
3234
3235
2236
30237
3238
3239
3240
3241
3242
3243 -
3244
3245
3246
3247
3248

A FOCAL INTERPRETER FOR THE 8080 : PAGE 61
Loc OBJECT CODE SOURCE STATEMENT
11F9 17 RAL {SHIFT 3RN PARTIOL PRODUCT
11FA 57 MCy DA t3RD PARTTAL PROOUCT
11FB 79 MGV AsC 2NDD PARTTAL PRODUCT
11FC 17 RAL tSHIFT 2NN PARTIAL PRODUCT
11FD 4F MGV CiA i2ND PARTTAL PRODUCT
11FE 78 MGV AB i1ST PARTIAL PRODUCT AND MULTIPLIER
11FF 17 RAL {SHIFT 1ST PARTIAL PRODUCT AND MULTIPLIER
1200 47 MOV BeA 11ST PARTTAL PRODUCT AND MULTIPLIER
1201 D2 F1 11 JhC MULX3 tIF NO ADNPITION REQUIRED
i ADD THE MULTIPLICAND TG THE PRODUCT
{ IF THE MULTIPLIER BIT IS ONE.
1204 78 MGV A+E i4TH PARTTAL PRODUCT
1205 €3 05 00 JMP MUL X4 {TO RAM CODF
t FIXED PGINT DIVIDE SUBROUTINE
' SUBTRACT DIVISOR FROM ACCUMULATOR TO
: OBTAIN 1ST REMAINDER _
1208 2E 39 DIVXS MVI LeACC3 tTO ADDRESS ACCUM 3RD FRACTION
120A 7E MOV AvM {ACCUMALTOR 3RD FRACTION
1208 93 suB 3 tDIVISOR 3RND FRACTION
120C 77 MOV MeA {REMAINDER 3RD FRACTION
1200 2D DCR L 1TO ADDRESS ACCUM 2ND FRACTION
120E 7E MoV AvM {tACCUMAI OTOR 2ND FRACTIN
120F 9A SbB D tDIVISOR 2NN FRACTION
1210 77 MGV MeA {REMAINDER "2ND FRACTION
1211 2D DCR L iTO ADDRESS ACCUM 1ST FRACTION
1212 7E MOV AvM {ACCUMULATOR 1ST FRACTION
1213 99 SEB c {DIVISOR 1ST FRACTION
1214 77 MOV Mo A tREMAINNER 1ST FRACTION
i HALVE THE DIVISOR AND STORE RFOR
t AODITION OR SUBRRACTION
1215 79 MOV AWC {DIVISOR 1ST FRACTION
1216 17 RAL {SET ACRRY BIT
1217 79 MOV AC ;DIVISOR 1ST FRACTION
1218 1F RAR tHALF DIVTISOR 1ST FRACTION
i +200B Ty COORRECT QUOTIENT
1219 2E 1E MV1 L+OP1S :TO ADDR 1ST SUBTRACT DIVISOR
1218 77 MOV MeA $1ST SURRRACT DIVISOR
121cC 2E 2C Mv1 L+OP1A }TO ADDR 1ST ADD DIVISOR
121€ 77 MGV My A 11ST ADD NDIVISOR .
121F 7A MOV AD tDIVISOR 2ND FRACTION
1220 1F RAR {HALF OF nIVISOR 2ND DIGIT
1221 2E 1A MVl L+0P2S :TO ADNR 2ND SUBTAACT DIVISOR
1223 77 MOV MoA 12ND SUBTRACT DIVISRO
1224 2E 28 Mvi L+0OP2A iTO ADDR 2ND ADD DIVISOR
1226 77 MOV MeA t2ND ADD DIVIOR
1227 78 MOV AWE iDIVISOR 3RD FRACTION
1228 1F RAR tJALF OF DIVISOR 3RD FRACTION
1229 2E 16 MV1 L+OP3S 1TO ADDRESS 3RD SUBRRACT DIVISOR
1228 77 MOV Y 13RD SUBTRACT DIVISOR
122¢C 2E 24 MVI L+OP3A +TO ADDRESS 3RD ADD NIVISOR
122€ 77 MGV My A 13RD ADD NIVISOR
122F 06 00 MVl BvO +INIT QUOTIENT 1ST FRACTION
1231 78 MGV AB iDIVISOR FOURTH FRACTION 2S ZRRO : »
1232 1IF RAR ILOW BIT oF DIVISOR 3RD FRACTION ©1976 ProcessorTechnology-Corporation
1233 2E 13 MV1 L +OPHS 1TO ADDRESS 4TH SUBRRACT DIVISGR PRINTED IN US A
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3249
32«0
2ol
32%2
3283
Zomy
325
3286
3257
3o=8
32%9
32¢0
32¢1
3262
32¢3
32¢H
32€5
32€6
32¢7
320¢8
32¢€9
3270
3271
3272
3273
3274
3275
3276
3277
3278
32719
3280
3281
3282
3283
3284
3285
3286
32a7
3288
3289
32¢c0
32q1
32¢c2
30¢3
32¢ch
32¢5
32¢6
32¢7
32¢8
3269
3300
3301
3302
3303

A FOCAL INTERPRETER FOR THE 8080

PAGE 62
Loc OBJECT CODE SOURCE STATEMENT
1235 77 MOV MeA t4TH SURTRACT DIVISQOR
1236 2E 21 My 1 L+OPY4A {TO ADDRESS 4TH ADD DIVISOR
1238 77 MOV Meh i4TH ADD DIVISOR
1239 2 2F MV 1 L+OPY4X 1TO ADDRESS 4TH ADD DIVISOR
1238 77 MUV MeA i4TH ADD NIVISOR
i LOAD 157 REMAINDER, CHECK SIGN
123C 2E 37 My 1 LeACC1 iTO ADDR REMAINDER 1ST FRACTION
123E 7€ MGV AeM {tREMAINDER 1ST FRACTION
123F 2c INR L tTO ADDR REMAINDER 2ND FRACTION
1240 56 Moy DeM {REMAINDER 2ND FRACTION
1241 2c - INR 1TO ADDR REMAINDER 3RN FRACTION -
1242 5E MCV EoM {REMAINDER 3RD FRACTION
1243 A7 ANA A {SET CONTROL BITS
1244 FA 6E 12 JW DIVXY tIF REMAINDFR IS BNEGATIVE
t ADJUST EXPONENTs POSITION REMAINDER
) i AND INITIALYZE THE QUUTIENT
1247 2E 35 MVl LvACCE iTO ADDRESS ACCUM EXPONENT
1249 4E MOV CoM {QUOTIENT EXPONENT
124A oc INR o tINCREMENT QUOTIENT EXPONENT
1248 cs8 RZ tRETURN IF OVERVLOW
124C 71 MCV MaC tQUOTIENT EXPONENT
124D 68 MOV L+E tREMEINDER 3RD FRACTION
124E 62 MCy HyD {REMAINDER 2ND FRACTION
124F SF MGV EA {REMAINNDER 1ST FRACTION
1250 16 01 MVI Del tINITIALIZE QUOTIENT 3RD FRACTION
1252 48 MOV C+8B {INITIALIZE QUOTIENT 2ND FRACTION
H SUBTRACT1 THF DIVISOR FROM THE RFAMAINDER
3 IF IT LS pOSITIVE
1253 AF DIVX1: XRA A tREMAINDER 4TH FRACTION IS ZERO
1254 ¢b 12 00 CALL DIVXS 1CALL RAM SFCTION
1257 07 DIvx2: RLC . iSHIFT REM 4TH FRACTION TO CY
: SHIFT THE REMAINDER LEFT ONE BIT
1258 78 MGV AYB $QUOTIENT 1ST FRACTION
1259 17 RAL tMX BIT OF GUOTIENT TC CY
1254 D8 RC {IF DIVISION COMPLETE
1258 1F RAR {REMAINDER 4TH FRACTION TOQ CY
125¢C 70 MOV AL tREMAINDER 3RD F%AZCTION
1250 17 RAL ILEFT SHIFT REM 3RD FRACTION
125E 6F MOy LA {REMAINDER 3RD FRACTION
125F 7C MOV AH {REMAINDER 2ND FRACTION
1260 17 RAL tLEFT SHIFT REM 2ND FRACTIN
1261 67 MGV HeA {REMAINDER 2ND FRACTION
1262 co 34 11 CALL LSH iCALL LFFT SHIFT ROUTINE ' —_
H BRANCH 1F SUBTARACTION IS REQUIRD
1265 7A MOV AsD tQUOTIENT 3RD REMAINDER
1266 oF RKC tREM SIGN INDIC TO CARRY BIT
1267 DA 53 12 JC DIVX1 tTO SUB DIVISOR IF REM POS
H ADD THE DIVISOR IF THE REMAINDER
i IS BNEGATIVE
126A 70 DIVX3: MUV AsL tREMAINDER 3RD FRACTION
1268 €3 23 00 JNp DIVX6 170 RAM CnDE
H POSITIUN THF REMAINDER AND INITIALIZE
: THE QUOGTIENT
126E 6B DIVXY: MGV LoE tREMAINDER 3RD FRACTION  ©1976 ProcessorTechnology-Corporation
126F 62 MOV HeD {REMAINDER 2ND FRACTION  PRINTED IN U.S.A.
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3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3349
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3320
3321
3322
3323
33124
3325
3336
3327
33128
3329
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3382
3353
3354
3355
3356
3357
3358

A FOCAL INTERPRETER FOR THE 8080 PAGF 63
Loc OBJECT CODE SOURCE STATEMENT
1270 S5F MOy EvA {REMAINDER 1ST FRACTION
1271 50 MGy DB {INITIALIZE QUOTIENT 3RD FRACTION
1272 48 MOV CeB {INITIALIZE QOUTIENT REMAINODER 2ND FRA TION
1273 €3 &A 12 JMP DIVX3 {ADD DIVISOR IF REM IS NEG.
1276 00 DB 0 i CHECKSUM
: 8008 BINARY FLOATING POINT SYSTFM
: FORMAT CONVFRSION PACKAGE
: PROGRAMMER: CAL OHME
; DATE 26 DECEMBER 1973
i ARITH IS THE BEFINNING ADDRESS 0F
: ARITHMETIC AND UTILITY PACKAGE 0F THE FLOATING
] POINT SYSTEM
; SCR IS THE BEGINNING OF THE
i RAM USED AS SCRATCHPAD FOR THE SYSTEM,
i RAM LOCATIONS USED BY THE BINARY
: FLOATING POINT SYSTEM _
0038 ADRL: EGU SF+1 "tCHARACTER SRTRING WORD
003C ADRH: EGU ADRL +1 iCHARACTER STRING BANK
003D TMP1: EGU ADRH+1 {iTEMP STORAGE
003E TMP2: EGu TMP1+1 {TEMMP STORAGE
003F TMP3: EGU TMP2+1 iTEMMP STORAGE
0040 VALE: EGU TMP3+1 iVALUE EXPONENT
0041 VAL1 EQu VALE+1 {VALUE 1ST FRACTION
0042 VAL2 EGU VAL1+1 1VALUE 2(n FRACTION
0043 VAL3 EGU VAL2+1 IVALUE 3Rn FRACTION
0044 TMPY EGu VAL3+1 iTEMP STORAGE
; SUBROUTINE TO CONVERT FROM FIXED
: POINT TU FLOATING POINT FORMAT.
1277 6B FLT: MGV LoE $INPUT EXPONENT
1278 5A MGV E¢D i4TH INPUT FRACTION
1279 51 MOV DeC $3RD INPUT FRACTIN
127A 48 MOV CB 12ND INPUT FRACTION
1278 47 MOV BsA 11ST INPUT FRACTICN
127¢ 7D MOV AsL {INPUT EXPONENT
127D EE 80 XR1 2000 tAPPLY FXPONENT BIAS
127F 26 00 MVl HeSCRB iTO ADDRESS SCRATCH BANK
1281 2E 35 MV1 L+ACCE iTO ADDR ACCUM EXPONENT
1283 77 MOV MeA tACCUM EXPONENT
1284 2c INR L 1TO ADORESS ACCUM SIGN
1285 36 80 MVl M+2000 ISET ACCUM SIGN POSITIVE
1287 2c INR L {TO ADDR ACCUM 1ST FRACTION
1288 78 MOV AB 11ST INPUT FRACTION
1289 A7 ANA A iSET SIGN BIT
128A 17 RAL {INPUT SIGN TO CARRY
1288 €3 E3 10 JMP ADD10 iCOMPLETE CONVERSION
H SUBROUTINE TO CONVERT FROM FLOATING
: POINT TU FISEX PCINT FORMAT
128E 26 00 FIX: MV H+SCRB iTO ADDRESS SCRATCH BANK
1290 2E 35 My I L+ACCE iTO ADDR ACCUM EXPONENT
1292 7E MOV AoM tACCUM EXPONENT
1293 AT ANA A {SET CONTROI. BITS
1294 CA BC 12 Jz FIX1 {IF ACCUM IS SET TO ZERO ,
1297 7B MUV A+E i INPUT FXPONENT ©1976 ProcessorTechnology-Corporation
1298 ce 7F AU1 1770 iAPPLY RIAS~-1 PRINTED IN U.S.A.
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STHNT Loc OBJECT CODE SOURCE STATEMENT

3359 129A 96 su3 M tSHIFT COUNT=1

33¢0 1298 D8 RC : {RETURN IF ACCUM TOO LARGE
33¢1 129¢C FE 1F cPl 0370 {COMPARF TO LARGE SHIFT
33¢2 129E p2 BC 12 JNC FIX1 tIF ACCUM TOO SMALL

33¢3 12A1 Ce 01 ADL 1 {SHIFT COuNT

3¢l 12A3 2E 37 MV1 L+ACC1 tTO ADDR ACCUM 1ST FRACTION
3365 12AS 46 MUV BeM {ACCUM 1ST FRACTION

3366 1246 2c INR L iTO ADDR ACCUM 2ND FRACTION
33¢7 12A7 4E MGV CeM $ACCUM 2NN FRACTION

33¢8 12A8 2c INR L tTO ADDR ACCUM 3RD FRACTION
33¢9 12A9 56 MOV DM tACCUM 3RN FRACTOON

3370 12AA CD 41 11 CALL RSH iPOSITION THE FRACTION -,
3371 12AD 2E 36 MV1 LvACCS tTO ADDR ACCUM SIGN

3372 12AF 7E MOV AeM {ACCUM SIGN

3373 1280 AT ANA A iSET CONTROL BITS

3374 1281 F4 67 11 cP comMP {COMPLEMENT FRACTION IF NEG
3375 1284 - 38 01 MV 1 Ael tNON=ZERO

3376 1286 BO ORA B iSET CONTROL BITS FOR EXIT
3377 1287 78 MOV AvB tUST REAULT

3378 1288 41 MGV BsC 12ND REAULT

3379 12B9 4 MGV CeD _ $3RD REAULT

3380 12BA 53 MGV D+E i4TH RESULT

3301 128B €9 RET tRETURN Tn CALLER

3382 12BC - AF FIX1: XRA A {ZERO

3383 128D 47 MOV BeA {ZERG

3384 12BE 4F MOV CoA {ZERO

3385 128F 57 MLV DeA 1 ZERO

3386 12c0 c9 RET {RETURN Tn CALLER

3387 12C1 00 DB 0 iCHECKSUM WORD

3388 t INP SUBROUTINE ENTRY POINT

3309 : INITIALLIZE TEMPORARY STORAGE

3350 12C2 SE INP: MOV EoM {FIRST CHARACTER OF STRINT
3351 12c3 CD 4C 14 CALL SVAD {SET CHAR ADDRy PNT FLAG. EXP
3392 12C6 2c INR L {TO ADDRESS VALUE SIGN

3363 12¢7 36 80 Myl M.2000 {SET VALUF SIGN POSITIVE
3364 12€9 2E 35 MV 1 L+ACCE iTO ADDR ACCUM EXPONENT
3365 12CB 72 MGV MD {SET ACCUM TO ZERO

3366 12cc 78 MGV AVE iFIRST CAHRACTER

3357 12cD FE FO cPl 3600 {COMPARE TO SPACE

3398 12CF CA DF 12 Jz INP1 :IF SPACE CHARACTER

3329 12p2 FE FB cPl 3730 {COMPARE CHAR TO PLUS

3400 1204 CA DF 12 Jz INP1 iIF PLUS SIGN

3401 1207 FE FD cPl 3750 {COMPARE TO MINUS

3402 1209 c2 €5 12 JNZ INP2 {IF NOT MTNUS -
3403 120C 2E  3F MV1 LeTMP3 1TO ADDR VALUE SIGN

3404 12DE 72 MGV MaD {SET VALUF SIGN NEGATIVE
3405 $ ANALYZE NEXT CHARACTER IN STRING.

3406 12DF CO 59 14 INP1: CALL CHAD {CALL CHAR ADDR SBRTN

3407 12E2 7€ Mev AvM {NEXT CHARACTER

3408 12E3 26 00 MV1 H¢SCRB 1TO ADDRESS SCRATCH BANK
3409 12€5 06 00 INP2: MV1 B840 iDIGIT 2ND WD OR DEC EXP
3410 1267 FE FE cP1 3760 iCOMPARF TO DECIMAL POINT
3411 12€9 cA 22 13 Jz INP3 {INF DECIMAL POINT

3412 12€C FE 15 cPl 0250 iCOMPARF T0 EXPONENT SIGN ©1976 ProcessorTechnology-Corporation
3413 12€EE CA 2C 13 Je INPY {IF EXPONFNT SIGN - PRINTED IN U.S.A.



8080 XASM A FOCAL INTERPRETER FQR THE 8080 PAGE 65

STWNT Loc OBJECT CODE SOURCE STATEMENT

3414 12F1 FE oA CKl1 0120 i{SET CARRY IF CHAR IS DIGIT
3415 12F3 D2 sb 13 JNC INP8 tIF CHAR IS NOT A DIGIT

3416 12F6 2E 44 MVi L+TMPY iTO ADDR CURRENT DIGIT

3417 12F8 77 MOy MiA iSAVE CURRENT DIGIT

3418 12F9 21 &4 14 Lx1 HFTEN {TO ADOR FLOATING SIGN .
3419 12FC CD o4 10 CALL MuUL tMULTIPLY 8Y TEN ™
3420 12FF 2E 40 MVI LeVALE iT0 ADDR VALUE

3421 1301 CD "B6 OF CAiL STR iSTORE OLN VALUES TIMES TEN
3422 1304 2Cc INR L iTO ADOR CURRENT DIGIT

3423 1305 TE MOv AeM {CURRENT NIGIT

3424 1306 06 00 MVl BeO iCLEAR 2ND WORD OF DIGIT
3425 1308 48 MoV C+B iCLEAR WORD OF DIGIT

3426 1309 50 MOv D+«B CLEAR 4THRD OF DIGIT

3427 130A 1E o8 MV E+0100 $INDICATE DIGIT IS IN REG A
3428 130C co 77 12 CALL FLT {CONVERT NIGIT TO FLOATING PNT
3429 130F 2E 40 MVI LeVALE

3420 1311 CD 4F 10 CALL AD {ADD OLD VALUE TIMES TEN
3421 1314 2E  3E MVI L+TMP2  iTO ADDR DEC PNT FLAG

3422 1316 7€ . MOV AdM iDECIMAL POINT FLAG

x4z23 1317 A7 ANA A tSET CONTROL BITS

34324 1318 CA DF 12 ' JZ INP1 §IF NO DEC PNT ECNCOUNTERED
3435 1318 20 DCR L {TO ADDR TNPUT EXPONENT

3426 131cC 46 MGV BeM {INPUT EXPONENT

3427 1310 05 DCR 8 1DECREMENT INPUT EXPONENT
3428 131E 70 MOv MeB tUPDATE INPUT EXPONENT

3429 . 131F C3 DF 12 JMP INP1 tTO GET NEXT CHARACTER

3440 1322 2E 3E INP3: MV1 LeTMP2 iTO ADDR DEC PNT GFLAG

3441 1324 AE XRA M tZERD IF FLAG SET

3442 1325 77 MOV My A {SET DEC PNT FLAG

3443 1326 C2 pF 12 JINZ INP1 iIF LFLAG NOT ALREADY THERE
3444 1329 c3 sD 13 Jmp NP8 iIF 2ND DFC PT

3445 i PROCESS DECIMAL EXPONENT

3446 132C CDO 59 14 ) INPH S CALL CHAD $CALL CHAR ADDR SBRTN

3uy7 132F TE MOV AM iNEXT CHARACTER OF STRING
3u48 1330 47 MOV BeA iCURRENT NCHARACTER

3449 1331 D6 FD sul 3750 1COMPARF TO MINUS CHAR

3450 1333 5F MOV EeA {CHAR = MINUS SIGN

3451 1334 CA 3D 13 JZ INPS iIF MINUS SIGN

3482 1337 Ce 02 ADL 2 iCOMPARE TO PLUS CHAR

3453 1339 78 MOV A+B {CURRENT CHARACTER

3454 133A c2 3F 13 JNZ INP6 iIF NOT PILUS SIGN

345 133D 2C INPS: INR L iTO ADORESS NEXT CHAR

3456 133E 7E MOV AeM INEXT CHARACTER OF STRING
3457 133F 06 00 INP6ES mMvi B+0 iPOSSIBLE DEC EXPONENT

3458 1341 FE ©0A CFl 120 iSET CARRY IF CHAR IS DIGIT
34%9 1343 D2 SD 13 JNC INP8 iIF CHAR IS NOT a DIGIT

34€0 1346 47 MOV BeA tDEC EXP EQUAL DIGIT

3461 1347 2c INR L iTO ADDRESS NEXT CHARACTER
342 1348 7E MoV A INEXT CHARACTER OF STRING
34€E3 1349 FE 0A CPIL 120 iSET CHARRY IF CHAR IS DIGIT
34€4 1348 D2 56 13 JNC INP7 $IF CHAR TS NOT A DIGIT

34€5 H FORM COMPLETE DECIMAL EXPONENT.

34€6 134E 4F MOV CeA tLS DIGIT OF DEC EXPONENT -
34€7 134F 78 MOV A8 {MS DIGIT OF DEC EXP ©1976 ProcessorTechnology-Corporation

XuRR 1X80 87 AlN A *A w MEe mwvrTY



BOE0 XASM
STWNT

34€9
3470
3471
3492
473
3474
3495
3y76
3477
3478
3479
380
3481
3y402
3483
3ya4
3485
3y86
3ug7
3ue8
3489
34<0
3yc1
3yc2
3453
3ugh
34¢5
3466
34¢S7
34c8
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523

A FOCAL INTERPRETER FOR THE 8080 PAGE 66

Loc OBJECT CODE SQURCE STATEMENT
1351 87 AUD A b x MS DIGIT
1352 80 AUD B 15 % MS DIGIT
1353 87 ALU A 1110 * MS DIGIT
1354 81 ALD C 110 x MS NIGIT + LS DIGIT
1355 47 MLy BeA iDECIMAL FXPONENT
1356 78 INPT7: MGV AWE iSIGN OF DEC EXPONENT
1357 A7 ANA A {SET CONTROL BITS
1358 cC2 sb 13 JNC INP8 tIF SIGN PLUS
1358 90 sua B iCOMPLEMENT DEC EXP
135C 47 MUV BeA {DECIAML FXPONENT
135D 26 00 INPB: My 1 He¢SCRB iTO ADDRESS SCRATCH BANK —_
13SF 2E 3F MV1 LeTMP3 iTO ADORESS INPUT SIGN
1361 4E MCv CoM {INPUT SIGN
1362 2E 36 MVI L+ACCS 170 ADDRESS ACCUM SIGN
1364 71 MOV My C $ACCUMULATOR SIGN
1365 78 MOV A'B iDECIMAL EXPONENT

. ' CONVERT DECTMAL EXPONENT TO RINARY
1366 2E 3D INPYS MVI LeTMP1 iTO ADDR DEC EXPONENT
1368 86 ALD M {ADJUST DFCIMAL EXPONENT
1369 CA D1 OF Jz TST {IN CEX EXP IS ZERO
136C 77 MOV MeA $CURRENT NECIMAL EXPONENT
136D 21 o4 14 Lx1 HeFTEN iTO ADDR FLOATING TEN
1370 F2 78 13 JF INP10D {IF MULTIPLY REQUIRED
1373 chb 2¢ 10 CALL DIV +DIVIDE BY TEN
1376 3E 01 MV1 Ael {70 INCREMENT DEC FXP
1378 €3 66 13 JMP INPY iTO TEST FOR COMPLETFION
1378 CO o4 10 INP10: CALL MUL IMULTIPLY BY 10
137E D8 RC tRETURN IF OVERFLOW
137F 3£ FF MVI A«3770 1TO DECREMENT DEC FXP
1381 €3 66 13 JMP INPY ${TO TEST FOR COMPLETION

OUT SU3RQUTINE ENTRY POINT

1]
: SAVE CHARACTER ADDRESS AND ACCUMULATOR
1384 20 ou: DCR L tDECREMENT CHARACTER ADDRESS
1385 CD 4C 14 CALL SVAD tSET CHAR ADDR, DIG CNT. DEC Exp
1388 ¢D D1 OF CALL TST {LOAD ACCUM To REGISTERS
1388 2E 40 MV LWVALE iTO ADDR cACCUM SAVE AREA
138D CD B6 OF CALL STR iCALL REG STR SUBROUTINE
i OUTPUT SIGN CHARACTER
1390 CD 59 14 CALL CHAD iCALL CHAR ADDR SBRTN
1393 36 FO My 1 My3600 {STORE SPACF CHAR
1395 A7 ANA A iTEST CONTROL BITS
1396 cA B2 13 Jé ouT3 tIF ACCUMULATOR IS ZERO
1399 SF MUV EvA {ACCUMULATOR EXPONENT N
1394 78 MOV AB {ACCUM SIGN AND 1ST FRACTION
1398 A7 ANA A {SET CONTROL BITS
139¢C 78 MOV AVE {ACCUM EXPONENT
139D F2 A2 13 JF OUT1 tIF ACCUM IS POSITIVE
13A0 36 FD Mvi Me3750 iCHANGE STIGN TO MINUS
{SCALE
H SCALE ACCUMULATOR TO «1 = 1. RANGE
1342 FE 7E oUT1: crl 1760 {COMPARF TO SMALL FXPONENT
13A4 21 64 14 ouT2: Lx1 HeFTEN :TO ADDR FLOATING TEN
13A7 DA BC 13 NS ouUTH iIF EXPOENT TOO SMALL
13AA FE 81 crl 2010 iCOMPARE TO LARGE EXP ©1976 ProcessorTechnology-Corporation
13AC CA c7 13 Je ouTS {IF EXP SMAIL ENOUGH PRINTED IN U.S.A.
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3524
3525
3526
3527
3528
3529
35120
3571
3512
3523
3524
3515
3516
3527
3528
3529
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
35¢1
3522
3583
3584
355
3566
357
3568
3589
35€0
3561
35€2
3563
I5€4
3565
35€6
1567
1568
35€9
3570
3571
3572
2573
3574
%575
3576
3577
3578

A FOCAL INTERPRETER FOR THE 8080

Loc OBJECT CODE SOURCE STATEMENT
13AF CD 2c 10 CALL DIV
1382 26 00 ouT3: My 1 1+ SCRB
1384 2E 3E MV 1 LeTMP2
1386 SE MLy FoM
1387 ic INR 3
1388 73 MOV MeE
1389 €3 A4 13 JhP ouT2
138C CO o4 10 ouTH: CALL muL
13BF 2E  3E MVl LeTMP2
13c1 5E MUV EoM
13c2 1D DLR £
13C3 73 MGy ME
13C4 €3 a2 13 Jrp ouT1
: i ROUND THE VALUE BY

13Cc7 €D c8 OF o[V} GH CALL ABS
13CA 21 &8 14 Lx1 HvRNDO
13CD €D 4F 10 CALL AD
13D0 FE 81 CFL 2010
13D2 D2 A4 13 JNC ouT2

H SET DIGIT CNUNT
13D5 2B 3E MVl LeTMP2
1307 7E MOV AsM
13D8 SF MGV EvA
13p9 FE o8 (o 0100
1308 DA EO 13 Jc ouTe
13DE 1€ 01 MVl Evl
13E0 93 ouTe: suB £
13C1 77 MOV MeA
13E2 3 07 Myl A7
13E4 93 suB 3
13E5 2c INR L
13E6 77 MGV MeA
1367 10 DCR £
13E8 78 MOV AWE

' OUTPUT SIGNTIFICANT
13E9 2E 3D ouT7: MV I LeTMPL
13EB 86 ALD M
13EC 77 MUV My A
13ED FA 0A 14 JN ouTs
13F0 21 64 14 Lx1 HeFTEN
13F3 CD o4 10 CALL MUL
13F6 1E 08 MV I E+100
13F8 C0 8E 12 CALL FIX
13FB €D 59 14 CALL CHAD
13FE 77 MGV MeA
13FF AF XRA A
1400 1€ o8 Mv1 F£+0100
1402 D 77 12 CALL FLT
1405 3E FF MV1 A«3770
1407 €3 E9 13 JMP ouT?
140A 2E 3F ouTs: MV1 LeTMP3
140C 7€ MGV AeM
140D 36 FF MVI Me3770
140F A7 Al A A
1410 FA 1D 14 JM ouT9

PAGF

{DIVIDE By TEN

iTO ADDR SCKATCH BANK

{TO ADDR DECIMAL EXPONENT
tCECIMAL FXPONENT

i INCREMNT OFCIMAL EXPONENT
iDECIMAI FXPONENT '

170 TEST FOR SCALING COMPLETE
{MULTIPLY BY TEN

iTO ADDR DECIMAL EXPONENT
{DECIMAL FXPONENT

i{DECREMFNT DECIMAL EXPONENT
{DECIAMAL EXPOENT

{70 TEST FOR SCALING COMPLETE

ADUING ,00000005

iSET ASCCum POSITIVE
+T0 ADDRESS ROUNDER
iADD THF ROUNDER
{CHECK FOR OVERFLOW
tIF EXP TnO LARGE

iTO ADDR DECIMAL EXPONENT
{EDECIMAL EXPONFENT

{DIGITS BFFNR DEC POINT
iCOMPARE T0O LARGE EXP

tIF ECXPONENT IN RANGE
iDIGITS REFORE DEC POINT
tADJUST OFC EXPONENT
iDECTAMAL EXPONENT

{TOTAL NUMBFR OF DIGITS
tDIGITS AFETER DECIMAL POINT
iTO ADDR 2ND DIGIT CNT :
iDIGITS AFTER DECIAML COPOINT
{DECREMFNT DIGIT COUNT
tDIGITS BEGORE DEC PNT

DIGITS.

1TO ADDR DIGIT COUNT
§ADJUST DIGIT COUNT

iNEW DIGIT COUNT

tIF COUNT TU OUT

1TO ADDR FLOATING TEN
iMULTIPLY BY TEN

+TO PLACE DIGIT IN REG A
{CONVERT 7O FIXED FORMAT
iCALL CHAR ADDR SRTN
iOUTPUT DFCIMAL DIGIT
ICLEAR CURRFNT DIGIT
iBINARY SCALING FACROR
{RESTORE vALUE NINUS DIGIT
iTO ADJUST DIGIT CNT

$LOOP FOR NFXT DIGIT

iTO ADDR 2NN DIGIT CNT
‘OIGITS AFTER DECIMAL POINT
{SET 2ND COJNT NEGATIVE
i{SET CONTROL. BITS

iIF 2ND COUNT RAN OUT PRINTED IN U.S.A.

67

©1976 ProcessorTechnology-Corporation
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3579
3500
35a1
3502
3583
35a4
38R5
3586
38p7
3508
3509
35¢0
3551
3562
3563
35¢4
35¢5
38S6
35¢7
38cg
35¢9
3600
3601
‘3602
3603
3404
3605
3406
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3525
3626
3427
3628
3629
3620
34521
3622
3623

A FOCAL INTERPRETER FQR THE 8080 PAGF 68
LocC OBJECT COODE SOURCE STATEMENT
1413 CD 59 14 CALL CHAD iCALL CHAR ADNDR SRRTN
1416 36 FE Myl My 3760 iSTORE NECIMAL POINT
1418 26 00 Mv 1 H+SCRB iTO ADDR SCRATCH BANK
1414 c3 g9 13 JNMP cuT?7 iLOOFP FOR NFXT DIGIT
141D 2D ouUT9: DCR L tTO ADDR DECIMAL EXPONENT
141E A6 AlvA ] iDECIMAL FXPQONENT
141F CA 44 14 JZ oUT13 IF DECIMAL EXPONEMT IS ZERD
i OUTPUT UECIMAL EXPONFNT
1422 06 FB Mvl B+3730 {PLUS CHARACTFR
1424 F2 2C 14 JF cUT10 iIF EXPONFNT IS POSITIVE
1427 06 FD MVl B+3750 iCHANGE SUGN TO MUMNUS —.
1429 LF MOV CeA INEGATIVE FXPONFNT
142A AF XKA A {ZERO
1428 91 suB C iCOMPLEMENT EXPONENT
142C 0E FF 0UT10: Mvi Ce3770 iEMBRYO TFNS DIGIT
142E 57 ouT11: MOV D+A tUNITS NIGIT
142F - 0cC INR C i INCREMFNT TENS DIGIT
1430 Dé O0A Sul 0120 1REDUCE RFMAINDER
1432 D2 2E 14 JhC oUT11 {IF MORF TENS
1435 3E 15 Mvl A+0250 {EXPONENT SIGN
1437 CD 59 14 ouT12: CALL CHAD {CALL CHAR SBRTN
1434 C0O B6 OF caLL STR {STORE t AST 4 CHARACTER
143D 26 00 MV 1 H+SCRAB {TO ADDRESS SCRATCH BANK
143F 2E 40 My 1 L+VALE iTO ADNDRESS ACCUM SAVE ARFEA
1441 C3 E6 OF JMP LOD {RESTORF accum AND EXIT
: OUTPUT & SPACES IF EXPOMENT IS 7FRO.
1444 3E FO 0UT13: MV1 A¢3600 iSPACE CHARACTER
1446 47 MOV BeA iSPACE CHARACTER
1447 4F MUV CeA {SPACE CHARACTER
1448 57 MGV DeA iSPACE CHARACTER
1449 C3 37 14 JmP ouT12 {TO STORE CHARACTERS
i SUBROUTINE To SAVE CHARACTER STRING ADDR
144C 70 SVAD: MOV AL iCHARACTER SRRING WORD
144D 4y MUV BeH tCHARACTER STRING RANK
144E 0E 00 Mvl C+0 tINPUT FXP OFR NDIGIT CNT
1450 51 MOV D«C iDEC PNT FLAG OR DFC EXP
1451 26 00 MV1 H+SCRB tTO ADDRESS SCRATCH BANK
1453 2E 3B MvI L +ADRL iTO ADDRESS STRING WNRD
1455 CD B6 OF CALL STR {STORE A, B, C, AMND D
1458 (-] RET IRETURN Tn CALLER
{ SUBROUTINE TO OBTAIN NEXT CHARACTFR ADDR
1459 26 00 CHAD: MV1 He+SCRB iTO ADDRESS SCRATCH BANK
1458 2E 3B Mv1 L+ ADRL $1TO ADOR CHAR STRIMG WORD
145D S5E MOV EM tCHARACTER STRING WORD .
145E 1c INR E iTO ADDR NFXT CHAR
145F 73 MGy MoE tUPDATFE CHAR STRING WORD
1460 2¢C INR L iTO ADDR CHAR STRING BANK
1461 66 MOV HoM 1CHARACTER STRING RANK
1462 6B MOV LeE {CHARACTER STRING WORD
1463 c9 RET {HKETURN T0 CALLER
1464 84 FTEN? Db 2040 iFLOATING TEN
1465 20 DB 0400
1466 00 DL o
1467 00 ob 0 ©1976 ProcessorTechnology-Corporation
1468 68 RNDO Db 1500 i1.00000005 PRINTED IN U.S.A.
Y —
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STWNT LOC OBJECT CoODE SOURCE STATEMENT

3424 1469 56 DE 1260

36125 146A BF DB 2770

36126 1468 AD : Db 2550

3627 146C 00 DB 0 iCHECKSUM WORD

5618

3629 {CONSTANTS VARIABIES AND TABLES

3640 0004 WORCS EGU 4 {LENGTH -
3641 007F RUBGUT: EQU 7FH

3642 0002 TEST: EQu 2 iUART STATUS PORT

3643 0003 CRT: EQu 3 {CRT OUTPUT PORT

3644 0020 SP: EGU vy

3645 000D CRS EWU 150 iCARRIAGE RETURN

3646 000A LF: EGu 120

3647 0000 P 1D KYBRD EGU 0 {KEYBOARD OUTPUT UH, INPUT QPORT
3648 146D 00 00 AXINS D 0 iSTORAGE TNDEX

3449 146F ~ TEXTP? Ewu 3

3650 146F W @9 16 AXOUT: Dw FRSTX iCUTPUT INDEX

36E1 1471 64 15 pC: Dw FLT2ER tPROGRAM COUNTER

3682 1473 00 00 THISLN® Dk 0 : tLINE POINTER FROM FINDLN

3653 1475 00 00 LASTLN; Dw 0 tBACK POINTFR FROMA FINDL

368y 1477 .. 00 DEBGSW? DB 0 tDEBUG SWTTCH: NONXZERO FOR LITERAL
365 1478 0y @O PT1: Dh 0 IVARIABLE POINTER

3656 1474 16 LASTV: D BUFBEG : ADDRESS nF LASTE VARIABLE

3657 147C 00 SRTCN: DB 0 iRESULT OF SORTDC

36%8 147D LASTOP: DB 0 tLAST OPERATION FOR EVAL

2659 147E EFOP: EGU $ {FUNCTION CODE

36€0 147E ATSW? 0B 0 {ASK=TYPE SWITCH

36€1 147F Fo CNTR? DB -200 {DELETE AND ERROR COUNTER

362 1480 d?i Db OFFH

3663 1481 00 STE: DB 0

3664 1482 STRTV? EQU $

36€5 1482 é;) 16 BUFR? Dw BUFBEG iNEXT LoC

36¢€6 1484 01 NAGSW S 0]3] 1 ISWITCH (200=ONE. 1=ALL. 0=GROUP)
3667 1485 oD CHAR? DE 150 iCHARACTER SAVE

36€8 1486 00 00 LINENO: D 0 tLINE NO FROM GETLN (BCD)

3669 1488 LISTE: EGU $ {INPUT LIST FOR SFOUND

3670 1488 ocC DB 140 iF.F.

3671 1489 07 DE 7 iBELL

3672 1484 LIST7: EQU $ _
3673 148A 03 DB 3 {CONTROL € FOR DEBUGGING A
3674 1488 SF DB 1370 iLEFT ARROW

3675 148C 0A Db 120 iLINE FEED

3676 148D LIST3: EQu $ 1EXCRETION LIST

3677 148D 0D DB 150 iLIST BRANCHER

3578 148E 00 DEs 0

2679 148F 00 D6 0 iEND OF LIST

3680 1490 OPTBL: EGU $ +FLOATING POINT CALL ADDRESSES

3601 1490 £E3 03 DW RECOVER ‘

3582 1492 4F 10 Dw AD

3683 1494 4Cc 10 DW SB

3684 1496 2c 10 DW DIV

3685 1498 o4 10 DW MUL

3686 1494 60 OF DW FLEX .
3687 149¢C . E3 03 Dw RECOVER ©1976 ProcessorTechnology-Corporation

3-88 149E Qo DMPSHW? LB ¢ {SEARCH CHAR=-VARIABLE: 0-TRACE PRINTED IN U.S.A.
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STMNT Loc OBJECT CODE SOURCE STATEMENT
3689 149F FNTBF: EG $ {FUNCTION ANDRESSES
36¢0 149F oD OF Dk XABS {ABSOLUTE VALUE
3gcl 14A1 34 OF Dw XSGN iSIGN PART
3pc2 14A3 iD OF Dh XINT s INTEGER PART
36c3 14A5 E0 OF Dw XRAN +RANDOM NUMBER
366k 14A7 AB 0OC Dk ARTN 1 ARCTANGENT
36¢€5 14A9 D7 0D Dw FEXP {EXPONENTTAL FUNCTIONS
36c6 14AB 1A OE D FLOG H
367 14AD 11 ocC Dh FSIN iTRIG FUNCTIONS
36¢8 14AF _FF 0B DW FCcoS
36<9 1481 98 (0E Dw XSGT t{SQUARE ROOT S
3700 14B3 72 08B D XUSR
3701 1485 3F 0D Dw FHYS tHYPERBOLIC SIN
3702 14B7 FNTBL: EGU $ {LIST OF CONED FUNCTION NAMES
3703 14B7 42 DB B 1ABS
3704 14B8. 47 Db G {SGN
3705 1489 4YE b *N? ITR
3706 14BA 41 DB Al {RAN
3707 1488 54 Db T {ARCTAN
3708 148C 58 DB 'X tEXP
37¢9 1480 4c DE LY - 3L0G
2710 14BE 49 DE I iSIN
3711 14BF 4bF DE 0 i C0S
3712 14C0 51 DE Q 1SQT
3713 14C1 53 Db 'S {USER
3714 14c2 59 CE vy iHYPERBROLIC SIN
3715 14C3 00 DB 0 {END
3716 14C4 INLIST: EGu $ t INPUT CONTROL CHARACTERS
3717 . 14Ccy E3 03 D RECOVER $C«C=BREAK
3718 14C6 84 04 Dh IBAR $1BeA+=RESTART
3719 14C8 93 04 Dw IGNOR {L.F.=IGNORE
3720 14CA A6 04 Ow IRETN iCeR«=TERMINATE STRING
3721 14cCcC FC 06 FLST2: Dw FLIMIT {1 =STANDARD
3722 14CE 83 07 : Dw FINFIN s =SHORT
3723 14D0 pc 03 Dw ERRORS { CR=DUMR
3724 14D2 ES 06 FLST1: Dw FINCR i=STANDARN FORMAT
3725 1404 B4 05 Dh PROCESS $=SET: PLUS 00
3726 14D6 BF 05 D PC1 tCeR«=SET COMMAND
3727 0SBF COMMENTS EGU PC1 iALSO CONTINUE
3728 14D8 A6 D6 ILIST: D IF1 i
3729 . 14DA B4 05 Dw PROCESS HH
3720 140C BF 05 Dw PC1 $iCR
3721 14DE COMLST: EGuU $ i COMMAND DECODE LIST=SPEED OPTIMIZED
3722 14DE 53 DB 'S {SET
3723 14pF 4e Db YF! +FOR
37124 14E0 49 CE ARG {IF
3725 14E1 ' 4y o]} "D 1DO
3726 14E2 47 DE G GO TO
3727 14E3 43 DB e i COMMENT
3728 14E4 41 DE A 1 ASK
37129 14E5 54 DE ' T s TYPE
3740 14E6 4c DL LY iLIBRARY
3741 14E7 45 Db e iERASE
2742 14E8 57 DE "W IWRITE ©1976 ProcessorTechnology-Corporation
3743 14E9 4D D& v tMODIFY PRINTED IN U.S.A.
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STWNT Loc 0BJUECT CODE SOURCE STATLEMENT

3744 14EA 51 DL Qe IGUIT

3745 14EB 52 DL ‘RY tRETURN

3746 14EC YA DL UL - 3 JumMP

3747 14ED 00 Db 0 1END

748 14EE COMGO: EGu 3 {COMMAND ROUTINF ADDRESSES
3749 14EE B3 06 Ow SET

37:0 14F0 B3 06 Uh FOR ™
37€1 14F2 76 06 Dw 1F

3762 14F 4 20 05 Dw Nno

373 14F6 AS 0S5 Dw GOTO

374 14F8 BEF 05 Dw COMMENT

37e5 14FA 95 07 Dw ASK

37:6 14FC 97 07 Dw TYPE

377 14FE - B3 OF Dw LIBRARY

378 1500 FE OA Dw ERASE

379 1502 F8 05 Dw WRITE

37¢0 1504 54 08 Dk MODIFY

37¢1 1506 64 04 D START QUIT

37¢€2 1508 6A 00 Dw RETRN

37¢3 150A 67 06 Dw JUmMp $COMPUTFN TRANSFER

374 150C SRNLST: EGU 3 tMODIFY CONTROL TABLE

3765 150C 70 08 Dh SCHAR tFF«=CONTINUF

37¢6 150E 72 08 Dw SCONT {BELL=CHANGF SEARCH CHAR
37¢7 1510 E3 03 Dh RECOVER iCaCo=RREAK

37¢8 1512 94 08 Dh SBAR tBeA.=RFSTART

37¢9 1514 75 08 Dw SCONT+3 tL.F.=FINISH LINE AS WAS
3770 1516 LISTGO: Eau $

3771 1516 FO 04 Dw SRETN iCeRe=FND LINE HERF. AS IS
3772 1518 AB 08 Ow sGoT {1 CHAR=SFARCH CHAR

3773 151A ALIST: EGU 'y {ASK=TYPE LIST OF CONTROLS
3774 151A 25 . DB 3L

37715 1518 22 DE (]

3776 151C 21 DL 21H )

3777 151D 23 DB 430

3778 151€ 24 Db 'g!

3779 151F 20 GLIST: Db v e

3780 1520 2C TLIST: Db vyt ]

<3781 1521 38 Db 1y

3782 1522 0D DL CR —
3783 1523 0o (13 0 ' '
3784 1524 34 12 RANOC: (s]') 1234H

3985 1526 34 12 Uw 1234H

3786 1528 ATLIST: EGU $ 1ASK=TYPE CONTROL CHAR TABLE
3787 1528 35 08 Dw TINTR i1¥-FORMAT NDFLIMITER

3788 152A 1C 08 Dw TQUOT i{"=LITFRAL DELIMITFR

3789 152C 44 08 Dw TCRL2 i) =CRELF

3750 152E 49 08 Dw TCRLF i#=CR ONLU

37¢1 1530 67 0B Dh TDUMP {$-DUMP SYMROL TABLF

37¢2 1532 4E 08 Dh TASKY {SP=-TERMINATOR FOR NAMES
37¢3 1534 4E 08 Ow TASKY4 {+=-TERMINATOR FOR EXPRESSIONS
37¢cy 1536 B4 05 Ch PROCESS tt=-TERMINATOR FOR COMMAND
3755 1538 BF 08 Dw pC1 {CR=TERMINATOR FOR STRINGS
37¢6 153A 0D ECHOLST: DL CR

37¢7 1538 7F DL RUBOUT ©1976 ProcessorTechnology-Corporation

3758 153C 00 _ Db 0 PRINTED IN U.S.A.
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37¢9
3800
2aC1
3802
zq03
3804
3305
2aCé6
3807
3808
2309
2010
3811
3812
3813
3914
3815
3R16
3817
3818
3p19
3820
3p21
3822
3823
3824
3825
3R826
3827
3828
3R29
3820
3821
3822
3923
3R824
3825
3826
3827
3828
3829
3840
3841
3842
3943
3844
38345
3946
3847
3848
3849
38=0
38«1
39=2
2853

A FOCAL INTERPRETER FOR THE 8080

Loc OBJECT CODE
153D TERMS:
153D 20
153E 28
153F 20
1540 2F
1541 2A
1542 5E
1543 28
1544 5B
1545 3C
1546 29
1547 5D
1548 3E
1549 2c
154A 3B
1548 - 00
154C . 3D
154D 00
154E R FLARG:
1550 00 00
1552 TLST3:
1552 4E 08
1554 BF 05
1556 INFIXS
1556 DC 03
1558 c4 07
155A c4 07
155¢ F9 07
155E D7 07
1560 F3 03
1562 81 FLTONE:
1563 00
1564 00 00 FLTZER:
1566 00 00
1568 82 FLTTWO:
1569 00
156A 00 00
156C FLAC?
1570 44 FISW:
1571 SPECIAL:
1571 SF
1572 7F
1573 0A
1574 18
1575 0D
1576 03
1577 .. 00
1578 /00 0 ITER1:
157A | 00 o§§ TEMP:
157¢ 00 00 TEMP2
157E T2 TLST2:
157F oD
1580 00
1581 FF
DATBUF ¢

1582 20

SOURCE STATEMENT

E6u
DE
Db

$

sP
" 40
1=t
v/
"kt
SEH
LN
S8H
74C
v)
S0H
760
"'

CR

L)

0

0

V]

L3
TASKy
pC1

$
ERRORY
AK2
AK2
AKY
AK3
RECOVER
81H

PAGE

iTERMINATOR TABLE

iUP ARR

tTO ENO GFRTARG FROM SET
iEND LIST
iDATA STORAGE

iLITERAL TERMINATORS

;II

iCR=AUTOMATINC QUOTE MATCH
tDATA CONTROL CHARACTERS
t{LEFT ARROW=KILL
tRUBOUT=IGNORE

iLF=IGONORE

1 ALTNODE

tCR INFIN

‘COCQ

$FLOATING OUTPUT FORMAT
i INPUT CHARACTERS
LEFT ARRCW

iALT MODE
iCeRe
iCeCoe

END

iTEMP STORAGE

{QUOTE
{FUNCTION OR NUMBIS NOT AN ARG

©1976 ProcessorTechnology-Corporation

PRINTED IN U.S.A.
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ANAD XASM A FOCAL INTFRPRETER FOR THE 8080 PAGE 73
STWNT Loc OBJECT CODL SOURCE STATEMENT
20

20
20

3854 15AA FF Db 3770 iCUTCHAR. BUFFER
38€5 1548 20 I0BUF: DC ' .

©1976 ProcessorTechnology-Corporation
20 PRINTED IN U.S.A.



RNEO0 XASM A FOCAL INTERPRETER FOR THE 8080 PAGF Tu
STVNT LocC OBJECT CODE SOURCE STATEMENT
20

20
20

L) 1503 FF COMEIN: DB 3770
387 1504 20 De '

20 ©1976 ProcessorTechnology-Corporation
20 PRINTED IN U.S.A.



RNR0 XASM

STVNT

38«8

xAe9
28¢0
X8¢1
2ag 2

A FOCAL INTFRPRETER FGR THE 80EQ

LOC

1606

1624
1624

1625 .

1627

oBJECT CO0DL

co

00"

20
20
20
20

SOURCE STATeMENT

COMEOQUT :

FRST:

DC

LGy
DL
Din
Cw

DO N

FTEXT POINTFR

yOuMMY  INE

NUMBEF

PAGF

75
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8080 XASM

STNNT

3863
38¢4
38¢5
38¢6
38¢7
38¢8
3869
3870
3871
3872
3873
3874
3875
3876
3877
3878
3879
3880
3881
3882
3883
3884
3885
3886

A FOCAL INTERPRETER FOR THE 8080

LoC

1629
1624
1504
1625
1564
15AB
0005
0000
0045
0049
0045
0045
0049
004D
0051
0055
0055

0059 -
0053

0054
0055
0053
0050

OBJECT CODE

0D

SOURCE

FRSTX?
BUFBEG:
COMBUF ¢
CFRS?
CFRSX3
OPTRO:
SCR:
SCRB?
FS@RN?S
FSGRX?
IDVT
FMACX
FMACS
FMACT
FMACG
FSINX:
FATNT?
FATNU?
FSNHD
FEXOV
FSNHX
FLOGE?
FLOGX

STATEMENT

DB
EQU
EGU
EQU
EGU
EQU
EQU
EQU
EQU

. EGU
EGU
EQu
EQU

EQL

EQU
£QU
EGU
EGU
EGU
EGU
EGU
EQU
EGu
END

CR
s .
COMEIN+1
FRST
FLTZER
I0BUF
SBANK
<SBANK
SCR+40H
SCR+u44H
SCR+40H
SCR+40H
SCR+44H
SCR+48H
SCR+4CH
SCR+5%50H
SCR+S50H
SCR+54H
SCR+4EH
SCR+4FH
SCR+50H
SCR+4EH

PAGE 76

iDUMMY END OF LINE

i COMMAND RUFFER START

tADDRESS OF FISRT LINE (DUMMY)
{POINTER TO ZERO DATA

$OUTPUT POINTERS

iBANK NO. OF SCRATCH PAD

e ScR+56H

©1976 ProcessorTechnology-Corporation
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8080 MICPROPROCESSOR CROSS ASSEMBLER == SYMBOL TABLE

ARS
ACCS
ADC17
ANDRL
ALTIST
ASK
R1
CFRSX
~OonNBU
COVME
N1
NCCNT
NIy
NTVX4
no
NR2X
EFND
ELF
ENL3
EReE
ERV
ETRMN
Fy
FCENT
FEXP
FINDL
FIx1
FLLP
FLeGX
FLLTON
FMaCC
FMaCL
FNTBF
FpPYV2
FSINA
FSAHA
FSERE
FTEN
GETC
GONE
GT2
GV2
GZERR
ImnvT
TLIST
INF
INFY
INF9
»
KYRRD
LYERA
LISTG
MATCH
ML P2
ML X3

OFC8
0036
10FE
0038
151A
0795
0201
1564
1504
0SBF
033A
059A
102¢C
126E
0520
0575
0ABC
0AB3
0Al11
0B37
0B25
09F5
018BF
071a
0007
019E
12BC
0F93
0050
1562
0BSF
0Bas
149F
0BF7
oC3D
0D63
0ED2
1464
008D
0480
0281
0938
028F
0045
1408
12C2
132C
1366
0691
0000
0FB3
1516
00F8
000A
11F1

ACC1
AD
ADD2
AK2
ALL
ATLIS
B3
CHAD
COMEI
COmMP
D2
DEBGS
DIVX
DIVX5
DOK
E3
EFoP
ELPAR
ENLP

“ERL

ERVX

EVAL

FATAN
FCOS
FEXPO
FINDN
FLAC
FLN2
FLOP
FLTTW
FMACD
FMACS
FNTBL
FRST
FSINB
FSNHB
FSQRL
FUN2
GETC2
GOTO

.GTH

GV4
HC

IF
IN8
INP1
INPS
INPTX
IRETN
LASTL
L INEN
LoD
MDEX
MULP3
MULX4

0037
104F
1086
07Cy4
02A5
1528
0200
1459
15D3
1167
0398
1477
1208
0012
036C
01FD
147E
0aD9
0A08
0B2E
0B60
09B2
ocBi
0BFF
0DDD
01CF
156C
ORFB
0ACe
1568
OBA4
0049
1487
1625
oC71
0098
0EB3
0ATS
0090
05A5
0292
0942
0965
0676
0436
12DF
133D
0504
0uhe
1475
1486
OFE6
110D
0006
0005

ACC2
ADD10
ADD3
AK3
ARITH
ATSW
BUFBE
CHAR
COMEO
COomP1
D3
DELET
DIVX1
DIVXé
DONE
ECALL
EFST
ELPR2
ENUM
ERR2
ETERM
EVALC
FATN1
Fcoso
FEXPP
FINFI
FLARG
FLOG
FLST1
FLTZE
FMACE
FMACT
FONE
FRSTX
FSINC
FSNHC
FSQRN
FUN3
GETLN
GRoUP
GV2
GVS
13
IF1
INFIX
INP1O
INPE
INTEL
ITER1
LASTO
LIST3
LOD1
MODIF
MULX
MULXS

0038
10E3
10AS
0707
0FB4
147€
162A
1485
1624
116C
0382
0329
1253
0023
039F
0980
0AAD
0AEC
0AOY
03DC
0ASS8
09C3
0CED
0Cco0s
0EOS
0783
154E
0E1lA
1402
1564
0B90
004D
0BF3
1629
gCAl
0DC9
0045
0AE3
0211
02A0
08D7
0917
0693
06A6
1556
1378
133F
0000
1578
147D
148D
OFF3
0854
11CS
11E8B

ACC3
AUD11
AUD9
AKY
ARTHB
AXIN
BUFR
CHS
CUMGO
R

D4
OGRP
Dlvx2
DMPSW
DUONE
ECHOL
EFUN
ENDLN
ER1
ERROR
ET1R2
Fe
FATNT
FEND3
FHYS
F1swW
FLEX
FLOGO
FLST2
FMACA
FMACF
FMACX
FOR
FSIN
FSINH
FSNHD
FSQRT
FUNY4
GETVA
611
Gv2a
Gvée
1BAR
IF3
INIT
INP2
iINP7
INTRP
12
LASTV
LLSTe
LSH
MU
MuLX1
NAGSW

0039
10EC
1005
07F9
000F
146D
1482
0FCS
14EE
000D
0386
0528
1257
149E
0588
153A
0A53
01E0
oB4B
030c
09FE
01A4
0055
01C4
0D3F
1570
0F60
0E20
14CC
0BBF
0BDE
0045
06B3
0Cc11
oD45
0053
0E9E
0A7B
08B1
0247
08E9
092c¢c
048y
068p
0FBY
12E8
1356
goco
0692
1474
1488
1134
1004
110D
1484

ACCE
ADD12
ADRH
AKS
ARTN
AXQUT
CFRS
CNTR
comMLs
CRT
DATBU
OGRP1
DIVX3
DON1
DR2
EDO
EFUN3
ENL2
ERASE
ERT
ETRM1

FATNU
FEXoV
FINCR
FIX
FLIMI
FLOGE
FLT
FMACB
FMACG
FNDVR
FORMR
FSINO
FSINX
FSNHX
FSQRX
GERR
GLIST
GT2
GvVaB
GVea
IDV
IGNOR
INLIS
INP3
InNP8
I0OBUF
JUMP

LIST?
LSH1
MULP1
MULX2
NOPE

PAGE

0035
10F2
003C
07F2
0CaAB
146F
1625
147F
14nE
0003
15A2
054F
1264
03¢F
057E
0A98
0A8F
0A28
0AFE
0B17
09F.D
01RY
0059
0054
06F5
128€
06FC
0053
1277
0BCB
0051
0938
0776
act7
0055
0055
0049
02R6
151F
0254
08na
0920
0873
0493
14cy
1322
1350
15a8
0667
000A
1484
1137
000E
11F0
095E

©1976 ProcessorTechnology-Corporation
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RNA0 MICPROPROCESSOR CROSS ASSEMBLER =<« SYMBOL TABLE

NOFEL
NORM2
nL.cTS
nerA
OPNEX
niST10
nuT3
nuT8
Pu
pCx
PAFF
PRATL
PTC1
R3Z
RETRN
RANCR
RSK2
SBANK
SCRB
SGeT
SBECI
QRALS
STAT
STRTV
TBF
TENP2
TEXTP
TLST3
Tqs
TRILP
Tz
VARGE
WALL
WX
XRAN
XsgT
ZFeX

0958
118D
076F
0024
0908
142¢
1382
140A
05CD
05DC
007F
0164
0122
03E9
006A
1187
1152
0005
0000
08AB
1571
150C
042E
1482
0146
157C
146F
1552
0821
0203
00AE
0S ¥
063E
0656
0EED
0£98
OF A6

NOPE2
NORM3
OP1A
0P3s
OPTBL
ouT11
ouTY
ouT9
PACKC
PC3A
POPF1
PROC
PTC2
R4
RN1
ROND
RSH3
SBAR

SET

SORTC
SPNOR
SRT1
STE
SVAD
TCRLZ2
TERMS
THISL
T™MP1
TQUOT
TYP
VAL1
w3
WORDS
XABS
XSG1
XT2
ZRO

¢ ERROR(S) DETECTED
0 ERROR(S) DETECTED

095¢C
119A
go2c¢
0016
1490
142E
13Bc
141D
008D
05EB
0084
05B7
0139
0426
OEE6
11A8
1155
0894
0eB3
00FE
0205
C0EB
1481
144C
084y
1530
1473
003p
081cC
080E
0041
0611
0004
0F0D
0F50
031F
OFBE

NOPE3
NOSUB
0oP1S
OP4A
OPTRO
ouT12
ouUTS
OVER
PC
PCHK
PREX
PROCE
PUSHF
RANO
RN2
RSH
RUB1
SCHAR
SEXC
SORTJ
SRC1
SRT2
STR
T2
TCRLF
TEST
TInNTR
T™MP2
TST
TYPE
VAL2
W4
WRITE
XI33
XSG2
XT3
ZRO1

DURING PASS 1
DURING PASS 2

095D
0932
001E
0021
15A8B
1437
13¢7
0033
1471
o441
0034
05B4
0071
1524
0EF1
1141
00DS
087D
01l1le
00E3
0111
00EA
0FB6
02E5
0849
0002
0835
003¢
0FD1
0797
0042
0638
05F8
0436
OF Sy
032%
O0FCO

NURM
NUTA
oP2A
UPus
Ou
0UT13
QuTe
UVERF
PC1
PCHK2
PRNT
PROCT
PUSHJ
READC
RNDO
RSHO
RUBOU
SCONT
SF

SP
SRC2
SRTCN
STRO
TASK
TLUMp
TESTC
TLIST
T™MP3
TST1
TYPE2
VAL3
wh
wTEST
XANT
X8G3
XUSR

117a
08D1
0028
0013
1384
1444
13€0
1042
0SBF
0461
0178
0001
0066

0151

1468
1143
007F
0872
0034
0020
0103
147¢C
0FB4
079a
0867
02Fu4
1520
003F
0FD3
07FD
0043
0600
ge4np
0F1D
0Fu4s9
0B72

NORM1
NUMD
op2s
oP4X
ouT1
ouT2
ouT7
OVUN
pC2
PF1
PRNTC
PT1

RECOV
RNDA
RSH1

SCR
SFOUN
SPAD
SRETN
START
STR1
TASKY
TEMP
TESTN
TLST2
TMPY
TSTGR
ut2
VALE

WTST2
XouTL
XSGN
XXX

PAGF

117¢C
0A2F
001A
0U2F
13a2
13a4
13F9
1130
05C0
o077
0118
1478
03F1
03€3
1021
1145
104C
0005
089EF
0003
OUF0
0464
0FBR7
0BU4E
1574
02R9
157€
0044
02F7
00R2
0040
0652
0629
0145
OF 34
6000

78
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