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COMMON DATA POR CP/M ASSEMBLER MODULE

~

ORG 1024

ENDA  EQU 20F9H sEND OF ASSEMBLER PROGRAM

BDOS  EQU SH sENTRY TO DOS, USED TO COMPUTE END MEMORY
Lxt Sp,ENDMOD

LHLD BDOS+1
SHLD SYMAX ;COMPUTE END OF MEMORY

+ JMP ENDMOD
i
; PRINT BUFFER AND PRINT BUFFER POINTER
PBMAX EQU 120 ;sMAX PRINT BUFFER
PBUFF: DS 2nMAX
Pyp: 05 1 JPRIAT BUFFER POINTER
; SCANNER PARAMETERS
TOXEN: DS 1 sCURRENT TOKEN
VALUE: DS 2 sBINARY VALUE FOR NUMBERS

ACCLEN: 03 1 s ACCUMULATOR [ENGTH

ACMAX EQU 64 s LENGTH OF ACCUMULATOR

ACCUM: DS ACMAX ;ACCUMULATOR (MUST FOLLLOW ACCLEN)

;

: APARAND AYXPRESITIN AVALIUNTIIR OARAMA 3RS

WALUS: 0s 2 ;VALUE OF EXPRESSION AFTER EVALUATION

SYMBOL TABLE MODULE PARAMETERS
SYTOP?: DA ENDA ;FIRST LOCATION AVAILASLE FOR SYMBOL TABLE

SYMAX: DS 2 jLAST AVAILABLE LOCATION. FOR SYMBOL TABLE
i
H MISCELLANEOUS DATA AREAS
PASS: D5 1 ;PASS # 2,1
FPC: DS 2 ;FILL ADDRESS FOR NEXT HEX RECORD
ASPC: TS 2 ;ASSEMBLER "3 PSEUDO PC
SYEAS: DW EhDA 1 SYMBOL TABLE BASE
SYAUR: D3 ;CURRENT SYMBOL BASE
ENDMCD EQU ($ AND OFF@0d)+100d
END

CP/M VERSION __+ -3
COPYRIGHT © 1976
DICITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA. 93950
sy ASM 1.0

2283
20¢0

8200
0203
0236
2209
020C
ge20%
8212
8215
0218
0218
g21e

8221
06223
0224

8334
0236
0237

ae78
glac
8le4

€185
0186
0188
20480
2189

21C9

81CB
21CD

01CF
81D8
€1D2

C3euecC
C3A18D
C3CnoD
C3342E
C3AADE
C3DEQE
c3acec
C3evor
C32F0F
C34Cle
C3390F

QPC:
DRL:
DBUFF:

i

Cp1ss:
PDISK:
YOISK:
H

.
’

ORMAX
QBUFF
Qup

TOKEN
VALUE
ACCLEN
ACMAX
ACCUM

EVALUE

i
SYTOP
SYMAX

PASS
FPC
ASPC

I/0 MODULE FOR CP/M ASSEMBLER

ORG
EQU
1/0
JMP
Jup
JMpP
JMP
JMp
JMP
JMP
JMp
NE
JIM

R

2004
IV

;REBOOT LOCATION

MODULE ENTRY PUINTS

INIT
sErup
GNC
PNC
PNB
PCHAR
PCON
WOBUFF
PERR
DHEX
EOR

sINITIALIZE, START ASSEMBLER
;FILE SETUP

sGET NEXT CHARACTER

;PUT NEXT OUTPUT CHARACTER

;PUT NEXT HEX BYTE

sPRINT CONSOLE CHARACTER

sPRINT CONSOLE BUFFER TO CRLF
jWRITE OUTBUFFER

sPLACE FRROR CHARACTER INTO P3UFF
sPLACE BEX BYTE INTO OUTPUT BUSFER
;END OF ASSEMALY

DATA FOR I/0 MODULE

Ls 2
DS 1
DS 16
DISK NAMES
RS i
DS 1
LS : §

COMMON EQUATES

EQU
EQU
LQU

EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU

EQU
EQU
EQU

129
10CH

;BASE PC 'OR CURRENT HEX RECORD
sHEX BUFFGR LENGTH

sHEX BUFFER

R

;?R§§ng§¥ SELECTED DISK

s« PRN DISK

;s .HEX DISK

tMAX PRINT SIZE
‘PRINT BUFFER

QUUEFF+QUMAX JPRINT BUFFER POINTER

Q3P+1

" TOKEN+1

VALUE+2
64
ACCLEN+1

sCURRENT TOXEN UCER SuAV 31
sVALUE OF NUMBER IN BINARY
sACCUMULATOR LENGTH

sMAX . ACCUMULATOR LENGTH

ACCUM+#ACMAX ' }VALUE FROM EXPRESSION ANALYSIS

EVALUE+2
SYTOP+2

SYMAX+2

" PASS+l

FPC+2

;CURRENT SYM30L TCP
sMAX ADDRESS+]

;CURRENT PASS'NUMBER ° i
;PILL ADDRESS FOR DHEX ROUTINE
;ASSEMBLER’'S PSEUDO 2C



229D
BodA
221A

2235
8321
cea2
202

a2z
ecar
eele
82l3
3214
e21s
0316
€219
g01A

2223

. 2226

823s

e4ra
8383
€380

2233
@241
2244
8245
3238

€239
6262
3266
3273

827A
8283
8287
229%A

8298
829D

41534D

58524E08
83

48455860
890

0084

BDOS
READC
WRITC
REDYC
SELECT
OPENF
CLOSF
DELEP
READP

. WRITP

MAKE?
CSEL
SETDM

NSB
NPB
NHB

i
SSIZE
FEIZE
ESIZE
H

3CB:

SCBR:

- SCBCR:

2CB:

H
SBP:
SBU?PP:

EQU
EQU
ECU

DOS
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
ECU
EQU
EQU

EQU
EQU
EQU

EQU
EQU
EQU

CDH
@AH
1AH

ENTRY POINTS
SH
1
2
11
14
15
16
19
20
21
22
25
26

6
6

NSB*128
NPB*128
NHB*128
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;CARRIAGE RETURN - :
;LINE FEED P. 0. BOX 579
;END OF FILE MARK PACIFIC GROVE, CA. 93950

SER. #

:DOS ENTRY POINT

sREAD CONSOLE DEVICE

sARITE CONSOLE DEVICE

;CONSOLE CHARACTER READY
;SELECT PISK SPECIFIED BY REGISTER E
;OPEN FILE

;CLUSE FILE

sDELETE FILE

sREAD FILE

;WRITE FILE

sMAKE A FILE

sRETURN CURRENTLY SELECTED DISK
$SET UMA ADURESS

FILE AND BUFFERING PARAMETERS
8

sNUMBER OF SOURCE BUFFERS
sNUMBER OF PRINT BUFFERS .
;NUMBER OF HEX BUPFERS : -

FILE CONTROL BLOCKS

05 9 JPILE NAME
o3 ‘ASM° sFILE TYPE

DS 1 sREEL NUMBER (ZEROED IN SETUP) !

D3 19 JMISC AND DISK MAP ¢

LS 1 ;CURRENT RECORD (ZEROED IN SETUP) '
DS

o8 ‘PRN’, D

DS 19

D8 ] JRECORD TO WRITE NEXT

DS 9

D3 ‘HEX®,0

oS 19

DB 9

POINTERS AND BUFFERS =~ ~ 7Y = . "
DW SSIZE ~;NEXT CHARACTER POSITION TO READ ~ 't 7
CS SSIZE <

269D
069F

099F
89A1
€95C
301
009
00849

0CAl
e8CA4
8CAS
eCab
8CA7
OCAS
0CAA
8CAD

BCAE
OCAF
Bl
ecn2
2CBs
0cB?
pCB8
[¢:F:3

acecC
8CBD
acce
2CCl
B8CcCc2
g6CC4
0CC?
B8CCY
acce

8CCD
8CDo
6C02
eCD3
aCDs
8Cp8
aCcD9

6000

0020

213402
BE

c8

i

SF
CEQE
CD6500
c9

23

7E
FE20
CABSHEC
DE41
C9
3A3482
C9

7€
CDDEBE
7E

23
FEQD
c28CaC
3EdA
CODEQE
Cc9

115C30
7609
1A
FE3F
CABBOD
n

23

PBP:
PBUFF:
H

HBP:
HBUFPF:
FCB
FNM
FLN
BUFF

7
SEL:

éCNP:

SCNPO:

éCON:

FNAME

FNAMO:

— —— - T - —-—"—-— ————
¥ N ]
DW [} .
DS PSIZE v
DW [*]
DS HSIZE
EQU 5CH ;FILE ‘CONTROL BLOCK ADDRESS *°
EQU 1 ;POSITION OF FILE NAME
EQU 9 sFILE NAME LENGTH
EQU 804 $INPUT DISK BUFFER ADDRESS'
;SELECT DISK IN REG-A
LXI H,CDISK :
cup M ;SAME? )
R2Z
MoV M,A ;CHANGE CURRENT DISK
MOV E,A
MVI C,SELECT
CALL BDOS
RET
CPJ.t VERSION —
;SCAN THE NEXT PARAMETER ' COPVR.GHHT © 1370
o DIGITAL RESERRCH
cpI T p. 0. BOX 579
J% SCNPO N a 3830
SBI A’ ;NORMALIZE PACIFIC GROVE, CA. 93330
RET ]
LDA CDISK® "t . SER. #
RET
sPRINT MESSAGE AT H,L TO CONSOLE DEVICE o
MOV A, M
CALL PCHAR
MOV A, M
INX H
crl CR
INZ PCON N
MVI A,LF .
CALL PCHAR
RET
;FILL NAME FROM DEFAULT FILE CONTROL BLOCK
LXI D,FCB
MVI B,FLN
LDAX D ;GET NEXT FILE CHARACTER
CPI 2?7 .
Jz FNERR  ;FILE'NAME ERROR
MOV M,A ;STORE TO FILE CNTRL BLOCK - <
INX H .



2CoA 13
8C03 ¢5
8CDC c€2p26C
acere €3

2CEQ 21AB3F
B8CE3 CD&Ccec
eCe6 C3372D

BCE9 QEIF
8CE3 CD2500
OCEBE FEFF
8CF3 C2

8CF1 21898P
eCcr4 CrLacec
eCF7 C38300

ECFA ¢UEl3d
3CFC CL2598
BCPFP FIFF
8001 C3
8092 212910
8025 CpECeC
éC08 C3sade

9093 @EL3
203D C33528

€pld 3cl6
aC12 Cpasea
8015 FEFF
BD17 Ca

6013 21pd8F
2018 Co3acec
8D1E C332¢20

8021 3A3582
€D24 CDAleC
D27 C9

D28 3A3602
8023 #2219

. ) v y
INX p
DCR B ,
JINZ FNAM@  ;FOR NEXT CHARACTER ! *
RET
;
INITs ;SET UP STACK AND PILES, START ASSEMBLER
LXI H,TITL
- CALL PCON
JMp SET@
H
OPEN: ;OPEN PILE ADDRESSED BY D,E CP/.¥ VERSICN
MVI C,OPENF .
CALL BBOS . COPYR!GHT ® 1976
CPI 255 & DIGITAL RESCARCH
RNZ
: OPEN ERROR P. 0.80X 579
LXI #, ERROP PACIFIC GROVE, CA. 93950
CALL PCON
JNP BOOT SER. #
H
CLOSE: ;CLOSE PILE ADDRESSED Y D,B
MVI C,CLOSF -
CALL BDOS g
ceI 255
RNZ ;CLOSE OK &
LXI H,EKRCL d
CALL PCON ,
JHP BOOT v
.’ P e e se g
DELETE: ;DELETE FILE: ADDRESSED BY D,E S
MVI c DELEF
Jup 505 a
H “e
MAKE: ;MAKE FILE ADDRESSED BY D,E 3
KYI C,MAKEF
CALL RDOS ‘
CPI 255 -
RNZ
: MAKE ERROR
LXI H, ERRMA - *
CALL PCON ’
J4p BOOT
i
SELA: LDA ADISK
- CALL SEL
RET
H
NPR:  ;RETURN 2ERO FLAG IF NO PRINT FILE N
LDA PDISK ¢ ‘
cer A0 S

802D
@D2E
D30

0031
D34
@D37

6n38
eD3B
@D3E

@D3F
8042
0D44
2D47
aD49
6D4C

BL4F
eD52
aD55
2058
@058
0D5E
0061

ens4
0067

ODAA
8DGD
wo70
073
D74
an7s
8D78
eD78
en7C
8D7F
D88

8D83
2D86
6D88
€033
0DSE

c8
FE17
Cc9

3A3602
cpalecC
C9

3A3702
CDAlecC
C9

3A5C08
FE20
CABBOD
4E19
cnAsaa
323402

216490
CDAERC
323522
CDAEGC
323702
CLAERC
323602

2138082
cocpac

Cn284D
CA831D
215902
&5
£5
cocpac
CD318D
Dl
CD¢30D
Dl
CDleap

3A3702
FE19
CA9E@D
217A062
ES

0

3
SELP:
b
SELI:

éETOl

U
NOPR:

_—— @ T Ry — ST TN, —— TN~
v . v

RZ
CPI X°="A° ;CONSOLE: ~ ~ ¢
RET "
LDA PDISK
CALL SEL ¢
RET :
LCA HDISK
CALL SEL
RET .
;SET UP FILES FOR INPUT AND OUTPUT
LDA FC3 © ;GET PIRST CHARACTER
CPI e sMAY HAVE FORGOTTEN NAME
Jz FNERR  ;FILE NAME ERROR
MVI C,CSEL ;CURRENT DISK? __ -
CALL nROS IGET IT TO REG4A ==~ :~~ e
STA CDISK e CP/a4 VERSION

Q0 975
SCAN PARAMETERS e CQPY ol CD.'
LXI H,FCB+FLN=-1 ' ' i CiG!TAL RESEARSH

* CALL SsCNp +* ':“v 0 sr\\ 73

STA ADISK N Syl L
CALL  SCNP " ? PACIFIC GROVE, CA 93530
STA HDISK "
CALL SCNP ! S SER. #
STA PDISK .
X1 H,SC8  ;ADDRESS SOURCE FILE CCNTROL BLOCK
CALL FNAME ) ;PILE NAME O3TAINED FROM DEFAULT 75
CALL NPR 32 OR X? S
Jz NOPR
LXI H,PCB  ;ADDRESS PRINT FILE CONTROL BLOCK
PUSH H ;SAVE A COPY FOR OPEN
PUSH H ;SAVE A COPY. FOR DELETS
CALL FNAME ' ;FILL PCB
CALL SELP
POP D ;FCB_ADDRESS'
CALL DELETE" T
POP D ;FCB ADDRESS' "¢ =+ =
CALL MAKE e
;TEST FOR HEX FILE - ' "'
LDA HDISK .
cPI ‘2°="A° L
Jz NOHEX :
LXI H,HCB ERAL &
PUSH H oo



acep
en%3
3093
¥096
8D37
@D9A
2093

8DYE

8DAl
6oA4
0cA?
CCAB
eCas
ECAE

oLl ¢

3D34
80B7

(7201:2.

8ra3
eC3e
20C1

AoC4
80C5
ecc
ecc?
acC8
[ 17 eb]

80CA
80CB
8oCC
eico
eCcDa
30D3
80D6

80D9
g20C

ES
cocpac

CD383D

cl
CDBsaD
Dl
cpleap

Cl38011

2123204
2293892
AP

324402
325822
322382
2180
113832
CDE93C

c9

21E38F
Coacz
C33082

7A
BC
ce
78
BD
Cc9

cs5
Y
ES
2h9332
116304
ccc4ed
C2l3az

CD2146D
210208

H
FPNERR:

GCOMP:

éNC:

) ] ) )

CP/*4 VERSION

COPYRIGHT ©® 1676

e s DIGITAL RESEARCH
CALL FNAME : P.0. 80X 579
A . . ‘&
ol " PACIFIC GROVE, CA. 93950
CALL DELETE
e . _ SER. #
CALL HAKE
PILES SET uP, CALL ASSEMBLHR 4 o
JMP ENDMOD
;SETUP INPUT FILE FOR SOURCE PROGRAM
LXI H,SSIZE
SHLD Sup ;CAUSE IMMLDIATE READ d
XRA A g 3ZERO VALUE
STA SCBR jCLEAR REEL NUMBER
STA SCBCR ;CLEAR CURRENT RECORD o
STA DL ; sCLEAR HEX BLFFER LENGTH !

CALL SELA
LXI C,SCB .
CALL OPEN '

RET

;FILE NAME ERROR XS
LXI H,ERRFN N
CALL PCON '

JMP BOOT

;COMPARE D,E AGAINS'H,L °
MOV A,D

cmp 8

RNZ

MOV AE

Cup L

RET

;GET NEXT CHARACTER FROM SOURCE BUFFER
PUSH B

PUSH D

PUSH H ;ENVIRONMENT SAVED
LHLD sBp - .

LXI D,SSIZE o

CALL GcoMp !

INZ GNC2 -

READ ANOTHER BUFFER L
CALL SELA .

LXI H,0 LR

@DDF
@DE2
0Dz 4

ADE7
ODES8
eDE9
@DEB
ODEE
@DF1
@#DF2
BDF3
BDF4
QDF &6

eDF9
EDFC
BCrE
ODFF
BECO
eEAL
CEB2
PEA3

BEGS6
8ED7T
GEGA

6EQD
BEJF
gE12
PEL4
gE1S
0EL6

0EL9
8E1C
OELF
0E20
PE21
9E24
PE25
BE26
eE27
PE28
BE29S
0E2A

2298062
2608
219D@2

Ccs

ES
0E14
113802
CDo54a8@
El

Cl

B7
0E8D
C20DQGE

118008
Jc80
1A

77

13

23

@D
C2FE@D

05
C2E706D

C3198E

FE@3
D22BAE
361A
23

oD
C2120E

119002
2A9802
ES
23
229B082
El
19
7E
El
Dl
Cl
C9

GNCO:

MOVR:

3
GNC2:

- e — —— ~— 4 - - ———— _——
N ’ y
SHLD sgp ! T . - 2
MVI B,NS3 ;NUMBER! OF SOURCE BUFFERS ! g
LXI H,SBUFP ey
;READ 128 BYTES o ot
PUSH B ;SAVE COUNT . IR
PUSH H :SAVE BUFFER ADDRESS
MVI C,READF
LXI D,SCB ' e
CALL BDOS {PERFORY THE READ . b s el
pOoP H {RESTORE BUFFER.ADDRESS.
POP B ;RESTORE BUFFER COUNT
ORA A ;SET FLAGS
MVI c,128 )
JINZ GNC1
NORMAL READ OCCURRED '
LXI D,BUFF ;SOURCE BUFFER ADDRESS
MVI C.128
LDAX D ;GET CHARACTER
?gx ;,A ;s?ona CHARACT:RCH“.VLR$
INX H COPYRIGHT © 1876
ot g . © DIGITAL RESEARCH
BUFFER LOADED, TRY NEXT BUFFER ' P. 0. BOX 573
DCR B PACIFIC GRCVE, CA 63350
JIN2Z GNC@ 'y
JMP GNC2 s SER. #
;EOF OR ERROR ) . S0
CPI 3 ;ALLOW 8,1,2.' . e
JINC FRERR  ;FILE READ ERROR
MVI M,EOF  ;STORE'AND END OF FILE CHARACTER
INX H
DCR c . -
INZ GNCE ;FILL CURRENT BUFFER WITH EOF’S
;GET CHARACTER TO ACCUMULATOR AND RETURN
LXI D,S8UFF ‘
LHLD SBP
PUSH H ;SAVE CURRENT SBP
INX H ;READY FOR NEXT READ
SHLD S8P 4 .
pOP H ;RESTORE PREVIOUS SBP .
DAD D ;ABSOLUTE ADDRESS OF CHARACTER :
MoV A,M ° GET'IT
POP g
pOP D .
POP B
RET e




3 e "
828 21FABP FRERR: LXI #,ERRFR S— wsth JWRITE BUFFERS STARTING AT B,L FOR B BUFFERS
9E2E CCacec CALL PCON ;PRINT READ ERROR MESSAGE ot : CHECK FOR EOF'S
2E31 C3¢ge28 JMP 2ooT g BE7A 7B MOV A,M v
: Ceee e @E78 FE1A cPI EOF .
PNC:  ;SAME AT PNCF, BUT ENVIRONMENT IS SAVED FIRST - = ° @E7D C8 RZ - ;DON°T DO THE WRITE
8E34 C5 PUSH B - :
3 CHECK FOR CONSOLE OUTPUT /'NO OUTPUT ’ . @E7E C5 PUSH B ;SAVE NUMBER OF BUFFERS '
835 47 MOV B,A :SAVE CHARACTER 9E7F D5 PUSH D ;SAVE FCB ADDRESS
835 3A3602 LCA PDISK ;2 OR X? 0E82 BEBG MVI C,128 = ;READY FOR MOVE | (patyepsion
PE39 FE19 cPI ‘2°-"A" ;2 NO OUTPUT B 9582 118008 LXI D,BUFF b =
2233 CAS10E Jz PNRET . WBUF@: ;MOVE TO BUFFER COPYRIGHT © 1978
1 e @E85 7E MOV AM ;GET CHARACTER DIGITAL E CIRCH
8232 PE17 cel X ="A’ at S et e GESE 12 STAX. D " ;PUT CHARACTER
£z42 78 MOV A,B ;RECOVER CHAR FOR CON OUT ' B 9EB7 23 INX H A 0 BOX 578
3241 C24A0E INZ PNGO . £ 3 INX D o
6544 CDDEGE CALL PCHAR B 3533 ég DCR c - g PACIFIG GROVE. CA. 93350
8E47 C35188 JMP PNRET Tt PESA C2858E INZ WBUFO ! SER. 2
i -
: NOT X OR 2, SO PRINT 1T * - °| CP/M VERSION : WRITE BUFFER
9Z4A DS PNGO: PUSH D COPYRIGHT ® 1976 #s8D D1 POP D ;RECOVER FCB ADDRESS
AELS ES PUSH H ; o QESE D5 PUSH D ' 3SAVE IT AGAIN FOR LATER
€E4C CD532E CALL PNCP - ; DIGITAL RESEARCH BESF ES PUSH i o ;SAVE BUFFER ADDRESS
EE4? E1 POP H ' P. 0. BOX 579 gE9D 9C1S MVI C,WRITF ;DOS WRITE FUNCTION &
ez52 L1 POP D ) ‘ ; ALL BDOS B e v
851 €1 PNRET: POP 8 ' PACIFIC GROVE, CA. 33350 gggg g?esaa : gog H ' ;RECOVER BUFFER ADDRESS' . ' _
8252 C9 RET 8596 D1 POP D ' ;RECOVER FCB' ADDRESS el
: SER. # 8297 C1 - . pop B - ;RECOVER BUFFER COUNT . ‘. ' i%._
PNCF: ;PRINT NEXT CHARACTER @E98 B7 ORA A ;SET ERROR RETURN FLAGS
2253 2A9D06 LHLD PBP gESY C2A1QE JINZ FWERR! o
256 EB XCHG ; ;
9257 219Pe6 LXI H,PBUFP v : WRITE OK "
pzsa 19 DAD D ; PESC B85 DCR B : : y
esse 77 MOV M,A  ;CHARACTER STORED AT PBP IN PBUFF'' = ' 2£9D C8 R2 sRETURN IF NO'MORE BOPFERS T0 WRITE
925C E3 XCHG * ;PBP TO H,L @E9E C37AQE Jup WBUFF’ 4
25D 23 INX H sPOINT TO NEXT CHARACTER ' :
2258 229D@6 SHLD P3P ;REPLACE IT FWERR: ;ERROR IN WRITE’
2£51 €8 XCHG : SEALl 211110 LXI H,ERREW ’ . i)
£52 214883 g LI H,PSIZE ; BEA4 CDBCOC CALL PCON ;ERROR MESSAGE OUT ) :
£2565 COC40D CALL GCOMP ;AT END OF BUFFER? ’ 9EA7 C3778F . JMP EORC ' ;TO CLOSE AND REBOOT
0E6S C3 RNZ ;RETURN IF NOT o ‘ ;
: S : PR
: OVERFLOW, WRITE BUFFER R PNB:  ;PUT NEXT HEX BYTE ‘- *
2269 CD310D CALL SELP PEAA C5 PUSH B
026C 213¢088 LXI H,0 @EAB DS s e PUSH D
€E6F 229D06 SHLD PBP BEAC ES PUSH H
GET2 219F26 LXI H,PBUFF . GEAD CDB4OE CALL PNBF
2275 115992 LXI D,PCB  ;D,E ADDRESS FILE CONTROL BLOCK e gEBB E1 - POP o
3578 2626 MVI B,NP8  jNUMBER OF BUFFERS TO B £ PE81 D1 ' POP D
? (OROP THROUGH TO WEBUFF) ‘ 9EB2 C1l POP B



- — — —— -— -— - p— .
) v . v ) ) ) ) v ) )
v
2EB3 C9 RET @EFC CDDEGE CALL  PCHAR  PRINT IT ! R
x’mav PUT NEXT BYTE g s Rer l
3 3 N : 3 .
: ’ (SIMILAR TO THE PNCF SUBROUTINE) : WOBUFF : :WRITE THE OOTPUT BUFFER TO THE pnm-r FILE
dE34 2A9709 LHELD H3P : @F30 3A8401 LDA C8P ' ;GET CHAKACTER COUNT
8£37 EB XCHG . 2r@3 21€Col LXI H,0BUFF ;DASE OF BUFFER
gigg %;AIW g:g g.HBU?P ' 0F26 B7 WOB@: ORA A ZERO COUNT?
8 — @F27 CAL5QF Jz WOBE
g£ac 77 MOV M,A °  ;CHARACTER STORED AT HBP IN BBUPP v b : NOT END, SAVE COUNT AND GET CHARACTER
328D E3 XCHG ; PFOA 47 MOV B,A ., :SAVE COUNT
0ZBE 23 INX H ;HBP INCREMENTED BFOB 7E MOV aM i
2ESF 229739 SHLD HBP L @F0C CDEBOE CALL WOCHAR ;WRITE CHARACTER
PEC2 EB XCHG iBACK TO D,E ST OFAF 23 INX H * ;ADDRESS NEXT _CHARACTER OF BUFFER
saann  mLowme 0. e
13 < i o dF11 13D NCR A
83C9 Ce RNZ @712 C3060F Jnp w0380 CP/M VERSION
; -, 1 ' OPYRGAT © 187
: OVERPLOW, WRITE BUFFERS' *' ' WOBE: ;END OF PRINT = ZERO QBP ° . C“’,P?,h,“” ot
#ECA €D332D *  CALL SELH CAeE @F1S 328401 STA Q8P - : DiG.TAL RESEARCH
nacg glcegg LXI H,8 ) : FOLLOW BY CR LF P.0. 50X 579
BECD 229F SHLD HBP ’ BF18 3E0D MVI A,CR ' o o
CECI 21A169 LX1 H,HBUFP i v ) @F1A CLEBQE CALL WOCHAR PACIFIC GROVE, CA 53350
8ED5 117A82 LXI D,HCB  ;PILE CONTROL BLOCK FOR HEX FILE : 2F1D 3E0A 4 MVI A,LF A p
€209 9636 MVI B,NHB “ @FL1F CDEBOE ‘* CALL NOCHAR o ey L #
8zD8 C37A8E JMP wéurr sWRITE BUFFERS pF22 21eceol LXI H,CBUFF 4t |
7 CP/M VERSION @F25 3E78 ©MVI A,OBMAX ;READY TO BLANK OUT '
. PCHAR: ;ga}x{w cgnmcrsa IN REGISTER A COPYRGHT © 1976 0F27 3620 WOB2: MVI M, :
PUS R 8F29 23 INX H
£ PUSY. D ' DIGITAL RESEARCH 8F2A 3D DCR A
8 PUSH H . gF28 C2270F INZ WOB2
1 MVI C,WRITC s P. 0. BOX 579 9F2E C9 RET
a4 Covses CALL  BboS ' PACIFIC GROVE, CA. 33950 ’
g $
2EE7 E1 3 POP H SER. # PERR: ;FILL QBUFF ERROR MESSAGE POSITION
2EE8 D1 .9 POP D ) PF2F 47 MOV B,A ;SAVE CHARACTER
GEE9 C1. -~ POP B 8730 210C0L LXI H,0BUFF :
2SEA .CY RET 2r33 7E MOV A, M
2 3 8F34 FE20 CPI .
WOCHAR: ;WRITE CHARACTER IN' REG-A WITH REPLECT AT CONSOLE IF ERROR ' pF36 CO RN2Z ;DON°T CHANGE IT IF ALREADY SET
4z YoV C.A ;SAVE THE CHAR gr37 70 MOV ,B ;STORE ERROR CHARACTER
CD342E CALL ENC ;PRINT CHAR - ‘ 8F38 C9 RET
3A8C3L LDA QBUFP R :
FE20 ce1 T EOR:  ;END OF ASSEMBLER
2SF4 C3 RZ 9F39 CD288D CALL NPR ;2 OR A?
: ERROR IN LINE »* - BF3C CA4FRF Jz EOPR
9IF5 3A3682 - LDA PDISK T : FILL OUTPUT FILES WITH EOF'S
2sf3 FE17 ¢ ° cer ‘XA 5 B e s ad @F3F 2A9D06 EOR2: LHLD P3P
9E7A C8 * * Rg By ;ALREADY PRINTED IP “x° T 7" i 9F42 7D MOV A,L
; : S 0F43 B4 ORA H sVALUE ZERO?
2EPB 79 MOV A,C i % . ;RECOVER CHAR-\CTBR, AR 0F44 CA4FOP Jz EOPR' '

11 12



e ™
5 Ny vt

er 77
er7A
gFid
6rea
ere3

Lo O o
e MW o N

RIER
WO W o ®

8797
8roA
eF9D

97AD
grs9
7L
3FE3
@FFA

321A
CD343E
C33Fer

H
EOPR:
3A3722
Fzl9
CA772¢
EOR@:
3A2302
87
C43818
240981
222102
C03810

2h5F09
70

84
CA77eP
JE1A
CDAAQE
C3672rF

0 ~e ~e

CD223D0
CAS637
CC312o
115922
CDFAYC
EORPC:

3A3782
FE19

casiar
CD28¢D
117A22
CCrAasC

.
EORHC:
213Cle
coacac
Clgped

435¢2F4D20TITL:

4E4F20534FERROP:
4E4F204449ERRMA:
534F555243ERRFN:
534F555243ERRFR:

y ) ) )

MVI A,EOF  ;CTL-Z IS END OF FILE

CALL PNC 7PUT ENDFILES IN PRINT BUFFER

JMP EOR2 ;EVENTUALLY BUFFER IS WRITTEN

;END OF PRINT FILE, CHECK HEX

LDA HDISK

CPI ‘Z2°="A°

32 EORC

sWRITE TERMINATING RECORD INTO HEX FILE

LLA DBL ;MAY BE ZERO ALKEADY

OKRA A

CNZ WHEX sWRITE HEX BUFFER IF NOT ZERO

LHLD FPC ;GET CURRENT FPC AS LAST ADDRESS

SHLD BPC ;RECORD LENGTd ZERO, BASE ADDRESS 0008

CALL WHEX sWRITE HEX BUFFER

1OW CLEAR OUTPUT BUFFER FOR HEY FILE

LiiLD HB P

MOV A,L g ina

GRA ~ CP/M VERSxO.l! ~

Jz EORC CorirGal © 1976

MVI A, EOP TIRG

CALL e iG: 1AL RESEARCH

JMp EOR1 2. 9. 59X 579
(1N Ny E

CLOSE FILES AND TERMINATE PACIFIC CR0VE, CA. 93250

CALL NPR SER. #

JZ EORPC

CALL SELP *

LXI D,ECB

CALL CLOSE

LDA HDISK

CPI ‘z2°-°'n°

Jz EORHC

CALL SELH

LYI D,HCB

CALL CLOSE

LXI H,ENDA

CALL BCON

Jup BeoT

D3 ‘CP/#M ASSEMBLER - VER 1.8°,CR

o):) ‘NO SOURCE FILE PRESENT’,CR

ot} °NO DIRECTORY SPACE”,CR

fole} “SOURCE FILE NAME ERROR,CR

ca "SOURCE FILE READ ERROR’,CR
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1011
1029
103C

104C
104D
1048
1851
1053
1054
1857
les58
1059
1es5C
1650
105

1061
1063

1866
1069

1a6C
106F
l107¢
1873
1874
1976
1077
1¢78
1879
107C
197D
107E

lesl

1084
1087

l168a
108D
108E
188F

41'55545055ERRFW: DB
43414E4E4FERRCL: DB

454E44204FENDA:

C5

47
3A3702
FE19
78
CA9810
D5

FS
212302
72

87
CAB410

FE1Q
DA6C10O

CcpBSsle
C38410

2AD001

C28110
7A
BC
CABAl®D

CDB8180

2AD001
222102

212302
SE

34
1600

i
DHEX:

;
DHEX1:

H
DHEX2:

DHEX3:

DHEX4 :

‘OUTPUT FILE WRITE ERROR®,CR
“CANNOT CLOSE FILES®,CR

DB END OF ASSEMBLY’,CR
;DATA TO HEX BUFFER (BYTE IN REG=A)
PUSH B
MoV 8,A ;HOLD CHARACTEZR FOR °“2° TEST
LDA HDISK
cPI ‘2°="n°
a, :RE £
ggv cugsr COVER CHARACTER CPIM VERSION
PUSH D ;ENVIRONMENT SAVED COPYRIGHT © 1973
PUSH PSW ;SAVE DATA BYTE NI, DESEADD
LXI H,DBL  ;CURRENT LENGTH DIGITAL RESEARCA
MOV AN ;TO ACCUM P.0.80X 579
58 buaxs oO% PACIFIC GROVE. CA. 83330
LENGTH NOT ZERO, MAY BE FULL BUFFER  StR #
ceI 16
Jc DHEX1  ;BR IF LESS THAN 16 BYTES
BUFFER FULL, DUMP IT
CALL WHEX ;DBL = 0§ UPON RETURN
JMP DHEX3  ;SET BPC AND DATA BYTE

;PARTIAL BUFFER IN PROGRESS, CHECK FOR SEQUENTIAL BYTE LOAD
LHLD  FPC
XCHG : . .

LKELD BPC ;BASE PC IN H,L '
MOV C,A ;CURRENT LENGTH OF BUFFER
MVI 8,0 ;IS IN B8,C : .
DAD B ;BPC+D3L TO H,L ’
MOV A,E ;sFEADY FOR COMPARE

Cmp L 1EQUAL?

JNZ DHEX2 :BR IF NOT

MOV A,D ;CHECK HO BYTE

cmMp H ; TR

Jz DHEX4 ;BR IF SAME ADDRESS

;NON SEQUENTIAL ADDRESS, DUMP AND CHANGE BASE ADDRESS
CALL WHEX "

;SET NEW BASE

LELD FrC

SHLD BPC

;STORE DATA BYTE AND INC DBL

LXI H,DBL , .
MOV E M ;LENGTH TO REG-E

INR M ;DBL=DBL+1 :

MVI 0,0 sHIGH ORDER ZERO FOR DOUBLE ADD

14



1431
1294
1895
1895
1397
1838
1299

129A
1¢33
123C
1835
1le9E
185F
1¢al
1044
1245
10A%
10A8
13a8
18AC
1¢AD
10AE

14AF
1431
1e82
1834
1885

1e88
234
1930
188
1eCl
18C2
18C3
14984
108C7
1¢C8
18C8
13CC
1acr
1202
1003
10604
1207

212482
19
Fl
717
Dl
Cl
(o}

F5

aF

ep

ar

or
E6@F
CDAF18
Pl

£S
EAREP
CDAFl@
Fl

82

57

(%]

C693
27

cz4

27
C3AABE

3E3A
CDAACE
212302
5E

AP

57

77
zA2182
73
ccoale
7C
CCSA10
70
CD3SAl18
AF
cp3alg
78

DHRET:

H
WRCs

H
HEXC:

4
WHEX:

v ) ) )
LXI H,DBUFF ‘
DAD D ;DBUFF+DBL TO H,L

FOP PSW sKESTORE DATA BYTE

“ov u,A ;INTO DATA BUFFER

PP D

FOP B ;ENVIRONMENT RESTORED

RET

;WRITE CHARACTER WITH CHECK SUM IN D

PUSH  PSW .
RKC '
RRC

RRC

RRC

ANI ¢FH

CALL  HEXC ;OUTPUT HEX CHARACTER

POP PSW ;RESTORE BYTE

PUSH PSW 3SAVE A VERSION

N1 ¢FH

CALL HEXC sWRITE LOW NIBBLE

BOP PSW JRESTORE BYTE

ADD D ' ;COMPUTE CHECKSU

MOV D,A SAV '

RET AR e e CPla Em "2

;WRITE CHARACTER v . WiCHT © 1976
ADI 98H LiG fAL RESEARCH
o st 2. 0. BOX 579
DAA PACFIC GROV,

JKp PNB ;PUT BYTE £ CA. 53950

SER. #

sWRITE CURBE&T HEX BUFFER

MVI A, : sRECORD HEADER

CALL PNB sPUT BYTE

LXI H,DBL ;RECORD LENGTH ADDRESS

MOV E,M sLENGTd TO REG-E

XRA A ;27RO TO REG-A

MOV D,A ;CLEAR CHECKSUM

MOV M,A sLENGTH IS ZEROED FOR NEXT WRITE
LAdALD BPC ;BA5SE ADDRESS FOR RECORD ' N
MoV A,E sLENGTH TO A ' .

CALL WRC sWRITE HEX VALUE

MOV A,H ;sHIGH ORDER BASE ADDR

CALL WRC sWRITZ HO BYTE

MOV AL ;LOW ORDER BASE ADDR

CALL WRC sARITE LO BYTE

XRA A ' $ZERO TO A y

CALL WRC sWRITE RECORD TYPE @8 ° Lo
¥OoV AE sCHECK FOR LENGTH 0

15

1epe B7
10D9 CAES810

160C 212402
1@DF 7E
10EQ 23
10E1 CD9Ald
10E4 1D
16E5 C2DFle

10e8 AF
16E9 92
18EA CD9ALG

18ED 3E6D
1GEF CDAAQE
10F2 3EQA
10F4 CDAAQE
10F7 C9

1100 =
lor8

v ) )
ORA A
Jz WHEX1
:
; NON = ZERO, WRITE DATA BYTES
LXI H,DBUFF
WHEX0: MOV *  A,M ;GET BYTE
INX H
CALL WRC ;WRITE DATA BYTE
DCR E ;END OF BUFFER?
JINZ WHEXQ
:
; END OF DATA BYTES, WRITE CHECK SUM
WHEX1: XRA A
SuB D ;COMPUTE CHECESIM
CALL WRC
: CP/
; SEND CRLF AT END OF RECORD Iit VERSioN
21\(:14. A,CR . COPYRIGHT @ 1975
o ‘A’N EF DIGITAL RESEARCH
gggg PNB P. 0. 80X 579
) PACIFIC GROVE, €A 53950
; SER. #
ENDMOD EQU ($ AND OFFEQH)+28R
END X .
16



1103
1189
1103
1106

8228
6206
8215
6218

11239
1lea
1138

0878
glac
2184

8185
2186
6188
8349
2185

81C9

81CB
21Co

81CF
8lca
8102

8321
2832
62¢3
8324

2301
6382
ea3e4
8Cas
8606

y

» * 1
i

C30014

C€33211

c3cell

-

-

-

=

-

-

=

-

-

-

-

) ) v )
OKG 1180H
JMP ENDMOD ;END OF THIS MODULE
JMP INITS  ;INITIALIZE THE SCANNER
Jup SCAN ;CALL THE SCANNER
, ; CP/M VERSION
, n
: ENTRY POINTS IN I/O MODULE COPYRIGHT © 1576
I0MOD EQU 260H DIGITAL RESEARCH
GNCP  EQU I0MOD+6H
WOBUFF EQU I0OMOD+15H P 0. 83K 573
PERR  EQU I10MOD+18H PACIFIC GROVE, CA. 93350
H
LASTC: DS 1 ;LAST CHAR SCANNEp SR #
NEXTC: DS 1 ;LOOK AHEAD CHAR
STYPE: DS 1 ;RADIX INDICATOR
;
; COMMON ECUATES :
PBMAX EQU  ° 120 ;MAX PRINT SIZE -
PBUFF EQU 10CH :PRINT BUFFER :
PBP  EQU PBUFF +PBMAX ;PRINT BUFFER POINTER
;
TOKEN EQU PEP+l  ;CURRENT TOKEN UDER SCAN
VALUE EOU TOKEN+1 ;VALUE OF NUMBER IN BINARY
ACCLEN EQU VALUE+2 ;ACCUMULATOR LENGTH
ACMAX EQU 64 ;MAX ACCUMULATOR LENGTH
ACCUM EQU ACCLEN+1
H
EVALUE EQU ACCUM+ACMAX ;VALUE FROM EXPRESSION ANALYSIS °
H
SYTOP EQU EVALUE+2 ;CURRENT SYMBOL TOP
SYMAX EQU SYTOP+2 iMAX ADDRESS+1
PASS  EQU SYMAX+2 ;CURRENT PASS NUMBER
FPC  EQU PASS+1 ;FILL ADDRESS FOR NEXT HEX BYTE "
ASPC  EQU FPC+2  ;ASSEMBLER’S PSEUDO PC '
: GLOBAL EQUATES
IDEN  EQU 1 s IDENTIFIER o
NUMB  EQU 2 1NUMBER ez
STKNG EQU 3 1STRING
SPECL EQU 4 ;SPECIAL CHARACTER' -
;
PLABT EQU 66@1B  ;PROGRAM LABEL " ™
DLABT EQU @010B  ;DATA LABEL i
EOUT EQU 61608  ;EQUATE S
SETT EQU ! @181B  ;SET o
MACT EQU 01188 - ;MACRO

¥
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0008 =
enoB =
000C =

0002 =
0338 =
PA0A =
0010 =
guen =
000A =
001A =
0009 =

118C CD0602
118F FS
1110 FEAD
1112 CA3611
1115 FEBA
1117 CA3011

111A 38461
111D FE78
111F D23211

1122 5F
1123 16080
1125 3C
1126 328401
1129 2196C@l1
112C 19
112D Fl
112 77
112F C9

1130 Fl
1131 CS

1132 CD4911
1135 328Al11
1138 328461
1138 3E0A

113D 320911
1146 Cplse2
1143 3E10

1145 328401

\

|

\

y v [ ] ’
{

EXTT EQU 10008  ;EXTERNAL CPJM VERSION T O 1976
REFT EQU 19118 sREFER COPYRIGHT G _
GLBT EQU 11008 jGLOBAL DIGITAL QRESEARCH
BINV EQU 2 p.0.BOX 578 &
stV - Sod 3 PACIFIC GROVE. CA. 939
DECV  EQU 12 '
HEXV ~ EQU 1 ) i
CR EQU 9CH : SER. #
LF EQU 0AH -t
EOF  EQU 1AH
TAB  EQU @9H JTAB CHARACTER
;
; UTILITY SUBROUTINES
GNC:  ;GET NEXT CHARACTER AND ECHO TO PRINT FILE

CALL  GNCF \

PUSH PSW

cpI CR .

Jz GNCo

CPI LF  ° 3IF LF THEN DUMP CURRENT BUFFER

Jz GNCO
d ;NOT A CR OR LF, PLACE INTO BUFFER IF THERE IS ENOUGR ROOM

LDA PBP

cpl PBMAX

JINC GNCE
; ENOUGH ROOM, PLACE INTO BUFFER

MOV E,A

MVI D,0 JDOUBLE PRECISION PBP IN D,B

NR A .

éTA pBP ;INCREMENTED PBP IN MEMORY

LXT H,PBUFF

DAD D " ;PBUFF (PBP)

POP PSW :

MOV M,A ;PBUFF (PBP) = CHAR

RET .
GNC@: ;CHAR NOT PLACED INTO BUFFER

POP PSW :

RET
INITS: ;INITIALIZE THE' SCANNER

CALL ZERO

STA NEXTC  ;CLEAR NEXT CHARACTER

STA pBP . W -

MVI A,LF ;SET LAST CHAR TO LF

STA LASTC ' o

CALL  WOBUFF: ;CLEAR BUFFER

MVI A,16'  3START'OF PRINT LINE

STA PBP X



1148 C9

1149 AP
114A 328601
114D 320311
1152 C9

1151 218881
1154 7E
1155 FE4B
1157 DASP11
115A 3688
115C CD1E13
115F SE
1l16e 1680
1162 34
1163 23
1164 19
1165 3a8all
11€8 77
1169 C9

1164 7E
1168 FE24
11€0 Ce¢
116E AF
116F 77
1178 C9

1171 3a9All
1174 D632
1176 FEQA

1172 17
1179 E691
1178 C9

117C CD7111
117¢ C3
1163 3A2All
1183 D641
1185 FE@6E

1187 17
1188 E681
118A C9

» ’ ) )
CP/M VERSION
COPYRIGHT © 1976
DIGITAL RESEARCH
it ' P. 0.BOX 579
. PACIFIC GROVE, CA. 93350
ZERO: XRA ° A T
STA ACCLEN L SER. #
STA STYPE P
RET
: oo . C e b cnELh
SAVER: ;STORE THE NEXT CHARACTER INTO'THE ACCUMULATOR AND UPDATE ACCLEN
LXI H,ACCLEN R
MOV AM - :
ce1 ACMAX" )
Jc SAV1 ;JUMP IF NOT UP TO LAST POSITION B
MVI M,0
CALL ERRO
SAV1: MOV E,M :D,E WILL HOLD INDEX
MV 0,0
INR M ;ACCLEN INCREMENTED
INX H ;ADDRESS ACCU4ULATOR
DAD D ;ADD INDEX TO ACCUMULATOR
LDA NEXTC  ;GET CHARACTER '
MOV M,A ¢ 7INTO ACCUMULATOR
RET
TDOLL: ;TEST POR DOLLAR SIGN, ASSUMING H,L ADDRESS NEXTC
MOV A,M
cel ‘s’
ENZ
XRA A ;TO GET A ZERO
MOV M,A ;CLEARS NEXTC
RET ;WITH ZERO FLAG SET
;
NUMERIC: ;CHECK NEXTC POR NUMEKIC, RETURN ZERO FLAG IF NOT NUMERIC
LDA NEXTC *
SUT ‘p°
cPI 10
3 CARRY RESET IP NUMERIC
RAL
ANI 1B ;ZERO IP NOT NUMERIC
RET
H
HEXs ;RETURN ZERO FLAG IF NEXTC IS NOT HEXADECIMAL d =

CALL NUMERIC

RNZ sRETURNS IF 8-9
LDA NEXTC .

SUI ‘a’

cpI 6

CARRY SET IF OUT OF RANGE

RAL

ANI 1B

RET '
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1188
118E
1198
1192
1193
1195

1196
1199
119A
119D

119E
11al
11A3
11A4
11A6
11a7
1179
11AC

11aD
1180
11B3
1186

1187
11e9
11BA
118C
118D
11BF

11C@
11C1
11C4

11C7
11CA
11CC
11CF
11p1

3A0A11
D641
FE1A
17
E601
C9

CD6B11
co
Cn711l
C9

3A0A11
FE61
D8
FE7B
DB
E65F
320A11
C9

CpacCll
320A11
CD9ELl
c9

FEQD
c8
FE1A
(o}
FE21
C9

AF
328581
CD4911

3A0A11
FEQ9
CAF411
FE38
CAElll

}
LETTER:

1
ALNUM:

3
TRANS:

i
GNCN:

H
EOLT:

V
SCAN1

O v ~e

EBL3

LDA
SUI
CPI
RAL
ANI
RET

;RETURN
CALL
RNZ
CALL
RET

;TRANSLATE TO UPPER CASE

LDA
CpPI
RC

CPI
RNC
ANI
STA
RET

;RETURN ZERO FLAG IF NEXTC IS NOT A LETTER

NEXTC
‘A’
26

1B

ZERO FLAG IP NOT ALPHA

LETTER

NUMERIC

NEXTC

¥
‘A° OR 119020238 ;LOWER C
(‘2 OR 11080028)+1

10111118
NEXTC

.

¢

NU

CPih VERSION —

COPYRIGHT © 1876
DIGITAL RESEARCH
—_— P. 0. 80X 575
PACIFIC GROVE, CA. 33350
SER. #
ASE A

sCARRY IF LESS THAN LCWER A
sLOWER CASE 2

sNO CARRY IF GREATER TRAN LOWE
jCONVERT TO UPPER CASE

;GET CHARACTER AND STORE TO NEXTC

CALL
STA
CALL
RET

GNC.
NEXTC
TRANS

;TRANSLATE TO UPPER CASE

;END OF LINE TEST FOR COMMENT SCAN

CPI
RZ
CPl
RZ
CPI
RET

CR
EOF

.

‘1

JFIND NEXT TOKEN IN INPUT STREAM

XRA
STA
CALL

DEBLANK
LDA

CPI

Jz

CPI

Jz

A
TOKEN
ZERO

NEXTC
TAB
DEB

o o

;
DEB1

;TAB CHARACTER TREATED AS BLANK OUTSIDE STRIN

MAY BE A COMMENT
;DEBLANK THROUGH COMMENT

208



11D4
1106
11093
1loC
llpe

11E1
1124
11E7
11EA
llED

11FA
11FD
1223
1232

1225
1228
1228
122D

1219
1213
1215
1218
1219
121C
121E

1221
1223

1226
1229
122A
122D
1233
1232
1234
1237

1239

FE2A
C2ED11
3AG911
FECA
C2eD11

CCcapll
cpB711
CAFAll
C3E1l1l

coapll
c3ci1

CD8311
CAB512
3E91

C33912

CD7111
Calgl2
3882

C33312

2a9a11
FE27
c22112
AF
32eall
3E@3
C33912

FEBA
23712

3ACF8l
37
C41582
210C31
3e2e
3E18
328481
3E24

328501

:PROCESSOR” TECH coamsnr T
;NOT . .

:LAST LINE Péeo? i
INOT . LE*

REMOVE IT

;CR, EOF, OR’ l FR T T PO
'HANDLE END OF LINE. A
;OTHERWISE CONTINUE. SCAN

3MAY BE ZERO’

,GET'NsxT AND STORE'TO NEXTC

PIND TOKEN.TYPE .

; LOOK FOR LETTER,‘ DECIMAL DIGIT, OR STRING QUOTE

»
cel v’
JINZ DEB2
LDA LASTC
Cpl e
INZ DEB2'
: COMMENT FOUND,
DEBl: CALL ' GNCN
© CALL EOLT
Jz FINDL
JMp DEB1
DEB2: ORI o
CcPI °
Nz FINDL
DEBO: CALL GNCN
JMp DEBL ‘*
H
: LINE DEBLANKED,
PINDL:
CALL LETTER
J% FINDD
MVI A, IDEN
JIMP STOKEN
.3
FINDO: CALL NUMERIC
Jz FIND1
MVI A,NUMB
JIMP STOKEN
7
FPINDl: LDA NEXTC
col i e
JINZ FIND2
XRA A
STA NEXTC
MVI A, STRNG
JMP STOKEN
.
PIND2s ;ASSUME IT IS A
CPI LF
JINZ FIND3
3 LF FOUND
LDA PASS
ORA A
CNZ WOBUFF
LXI H,PBUFF
MVI .
MVI A,16
STA PEP
FIND3: MVI  ° A,SPECL
7 .
STOKEN3 STA

CRR

-

CP/M VERSION

P. 0. BOX 578

COPYRIGHT © 1976
DIGITAL RESEARCH

PACIFIC GROVE, CA. 93950

SER. #

;DON’T STORE THE QUOTE :

SPECIAL CHARACTER ¢
;IF LF THEN DUMP THE BUFFER

;CLEAR ERROR CHAR ON BOTH PASSES
;START NEW LINE ’

TOKEN o

21

123C
123F
1242
1243
1246
1249
124C
124E
124F
1251
1254
1257

125A
125C

125F
1262
1265
1268

1269

126C
126E

1271
1274
1277
127A

127D
128¢
1282
1285
12387

128a
128C

1287
1291

3A0A11
320911
B7
Cas11l
CDADI11
3A8501
FEB4
cs
FEG3
C49E11
210A11
3A8501

FEO@1
C26C12

CD6A11
CA3Cl2
CD9611
[o}:}

Cc33Cl12

FE@2
C20213

CD6All
CA3Cl2
CD7C11
Cc23Cl12

3Agall1
FE4F
CABAl2
FES1
C28F12

3E08 |
C39612

FE48
C2a012

U ~e ~o e

CTOK:

1
SCT2:

H
NOCT:

i
NUM2:

LOOP WHILE CURRENT ITEM IS ACCUMULATING

LDA NEXTC
STA LASTC  ;SAVE LAST CHARACTER
ORA A
CNZ SAVER  ;STORE CHARACTER INTO ACCUM IF NOT ZERO
CALL GNCN ;GET NEXT TO NEXTC
LDA TOKEN
CPI SPECL
RZ sRETURN IF SPECIAL CHARACTER
CPI STRNG
CNZ TRANS  ;TRANSLATE TO UPPER CASE IF NOT IN STRING
LXT H,NEXTC
LDA TOKEN
CPI IDEN CP/M VERSION =g
INZ SCT2 COPYRIGHT © 1376
oL
ACCUMULATING AN IDENTIFIER 2% DIGITAL RESEARCH
CALL TDOLL' ~ 3$2. . ‘ P.0.EOX 578
J2 SCTOK  ;IF'SO, SKIP IT ’ 3
CALL ALNUM sALPHA NUMERIC? PAmnc GROVE'CA'S*SSB
NOT END OF THE IDENTIFIER
JIMP SCTOK
iNOT SPECIAL OR IDENT, CHECK NUMBER
cPI NUMB
JINZ SCT3
ACCUMULATING A NUMBER, CHECK FOR §
CALL TDOLL
Jz SCTOK 3SKI2 IF FOUND
CALL HEX ;HEX CHARACTER?
INZ SCTOK  ;STORE IT IF FOUND
END OP NUMBER, LOOK FOR RADIX INDICATOR .
LDA NEXTC v
cPI ‘0° ;OCTAL INDICATOR
J2 NOCT
ceI Q° _;OCTAL INDICATOR ’
INZ NUM2
;OCTAL
MVI A,0CTV
JIKP SSTYP
CPI ‘W’
INZ NUM3
22



1294
1296
1299
125A
125D

12A8
12A3
1225
12a8
12aA

12AD
12AF
1281
1224
1287
1288

1288
12GE

2C1
12C4
12C5

12C6
1227
1z2C3
12CA
12CD
1zCr

3E10
329811
AP
32gAl11
C33812

3A8911
PE42
C2aD12
3282
C33412

FE44
3E6A
Cz8812
218891
35
322811

216089
2236081
218881
4E

23

7€

23
FE4L1
C20212
c638
C3o4l2

D637

SSTYP:

NUM3:

3
NOM4:

SSTY1l:
SSTY2:
H
NCON:

CLoe:

7
- CLO?1:

CLOP2:

A
CLOP3:

v ) ) )
MVI A,HEXV © N
SThA STYPE
XRA A
STA NEXTC ;CLEARS THE LOOKAHEAD.CHARACTER
JMPp NCON e
RADIX MUST COME FROM ACCUM 1M VERSION
LDA LASTC COPYRIGHT © 1976
CPI ‘B°
S i DIGITAL RESEARCH
MVI A,BINV P. 0. B0X 579
JMPp §STY1 PAC'HC GROVE, CA‘ 93950
CerI ‘D’ SER. #
MVI A,DECV
INZ SSTY2
LXI 1, ACCLEN '
DCR M ;ACCLEN DECREMENTED TO REMOVE RADIX INDICATOR
STA STYPE
;NUMERIC CONVERSION OCCURS HERE
LXI H,0
SHLD VALUE sVALUE ACCUMULATES BINARY EQUIVALENT
LXI H,ACCLEN
MOV C,H - ;C=ACCLEN ) ,
INX H ;ADDRESSES ACCUM
;NEXT DIGIT IS PROCESSED HEKE
MOV A M _
INX H ;READY FOR NEXT LOOP )
crl ‘A’
JINC CLOP1 ;NOT HEX A=F
SUI ‘8’ ;NORMALIZE
JMP CLOP2
JHEX A=p o
SUI ‘AT-10
;CHECK SIZE AGAINST RADIX
PUSH H ;SAVE ACCUM ADDR
PUSH B ;SAVE CURRENT POSITION
MOV C,A
LXI #,STYPE
cMp M
CNC ERRV ;VALUE ERROR IF DIGIT>=RADIX
MVI B,0 ;DOUBLE PRECISION DIGIT
MOV A,M sRADIX TO ACCUMULATOR
LHLD VALUE .
XCHG ;VALUE TO D,E - ACCUMULATE RESULT IN H,L
LXI H,0 ;ZERO ACCUMULATOR ' i

;LOOP UNTIL RADIX GOES TO ZERO
ORA A

23

12e9 CAF712
12eC 1F
12ED D2F112
12F¢ 19

12F1 EB
1272 29
12F3 EB
12F4 C3581'ft

12F7 09
12F8 2286801
12¢B Cl
12FC El
12FD @D
12FE C2C612
1301 C9

1302 3A0A11
1385 FEED
1347 CAlEL3
1323A FE27
13eC C23C1l2
130F CDAD1l

HH £

1318 F5
1319 3ES6
131B C32413

131E F5
131F 3E4F
1321 C32413

1324 C5
1325 €5
1326 CDl80@2
1329 E1
132a C1

-

TTWO:

H
1
CLOP4:

i
SCT3:

RRV:

;
ERRO:

ERR:

Jz cLopa

RAR JTEST 1.SB

JINC TTWO  :SKIP SUMMING OPERATION IF LSB=2

DAD D 1ADD IN VALUE

;MULTIPLY VALUE * 2 FOR SHL OPERATION

¥CHG

oAD A CP/M VERSION

X o -

JMP CLOP3 COPYRIGHT © 1576
CIGITAL RESEARCH

;END OF NUMBER CONVERSION P.0.BOX573

DAD B :DIGIT ADDED IN PACIFIC GROVE, CA. 83350

SHLD  VALUE '

2 B SER. #

pOP H

DCR c ;MORE DIGITS?

Nz cLop

RET :DONE WITH THE NUMBER

;MUST BE A STRING

LOA NEXTC j

crI CR END.OF LINE?

Jz ERRO JAND' RETURN

CPI geet -

INZ SCTOK

CALL  GNCN '

S8 ccrox  BERERN:IE FANRACASUSIE RuCRENTERED

END OF SCANNER

ERROR MESSAGE ROUTINES
;°V° VALUE ERROR :

PUSH PSW *
MVI A,V %

JMp ERR

;°0° OVERFLOW ERROR

PUSH PSW

MVI A, 07

Jup ERR

;PRINT ERROR MESSAGE

PUSH B

PUSH H

CALL PERR

POP H :
PoP B -

24



1323 F1
132C €9

1402 =
1320

POP
RET

4
ENDKOD EQU
END

PSW

($ AND OFFOQH) + 100H

CP/M VERSION

PACIF © GROVE, CA. 93950

SER. #

COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. BOX 579

25

1340
0200
212
821E

1340
1343
1346
1349
134C
134F
1352
1355
1358

8878
e1ac
0184

8185
0186
2188
040
0189

81C9

81CB
A1CD

B1CF
0109
01D2
81D4
01D6

8001
8302
6203
004

[T1)%

C3AA15
C35C14
C39E14
C39814
C3EB8l4
C36815
C37215
C38D15
C39615

I0MOD
PCON
EOR

’

PBMAX
PBUFF
pBP

4
TOKEN
VALUE

‘ACCLEN

ACMAX
ACCUM

:
EVALUE

sYTOP
SYMAX

PASS
rec
ASPC
SYBAS
SYADR

IDEN
NUMB
STRNG
SPECL

i
PLABT

SYMBOL TABLE MANIPULATION MODULE

ORG
EQOU
EQU
EQU

ENTRY POINTS TO SYMBOL TABLE

JMpP
JMp
JMP
Jup
JmMp
JMP
Jup
JMP
JMp

COMMON EQUATES
20

EQU
EOU
EQU

EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU

EQU
EQU
EQU
EQU
EQU

1340H

200H 3110 MODULE ENTRY POINT
IOMOD+12H

IOMOD+1EH

ENDMOD H?ﬁﬂﬁ%ER&ON

ot COPYRIGHT © 1976
FOUND : DIGITAL RESEARCH
e _ P. 0. BOX 579

oL PACIFIC GROVE, CA 53650

SETVAL ,
GETVAL ' SER. #

1 sMAX PRINT SIZE
10CH sPRINT BUFFER
PBUFF+PBMAX sPRINT BUFFER POINTER

PBP+1 ;CURRENT TOKEN UDER SCAN
TOKEN+1 ;VALUE OF NUMBER IN BINARY
VALUE+2 ;ACCUMULATOR LENGTH

64 ;sMAX ACCUMULATOR LENGTH

ACCLEN+1

ACCUM+ACMAX ;VALUE FROM EXPRESSION ANALYSIS
EVALUE+2 ;CURRENT SYMBOL TOP

SYTOP+2 sMAX ADDRESS+1

SYMAX+2 ;CURRENT PASS NUMBER . :
PASS+1 ;FILL ADDRESS ¥OR NEXT HEX BYTE
FPC+2 ;ASSEMBLER'S PSEUDO PC

ASPC+2 ;BASE OF SYMBOL TABLE

SYBAS+2 ;CURRENT SYMBOL BEING ACCESSED

GLOBAL EQUATES

EQU
EQU
EQU
EQU

EQU

1 s IDENTIFIER
2 {NUMBER

3 ;STRING ' :

4 ;SPECIAL CHARACTE . ’

oeels ;PROGRAM LABEL

26



2322
2024
20235
2eo6

2298
eges
032c

8280

2385

gaes
a37¢
1358
1458

W6 N6 %4 %6 e TE TE Se BE S SE %e W %e S %o W e e W N4 e B4 e N4 N6 6 e v e

EQU #0108  ;DATA LABEL
EQU 81908  ;EQUATE

EQU 9161B  ;SET

EQU @118B  ;MACRO

EOU 16488 ;EXTERNAL
EQU 1611B  ;REFER

EQU 11698  ;GLOBAL

EQU ~ @oH

DATA AREAS

SYMBOL TABLE BEGINS AT THE END OF THIS MODULE

;5 BYTES OVERHEAD WITH EACH SYMBOL ENTRY
1BY TYPE/LEN, 2BY VALUE

EQU 5
28Y COLLISION,
EQU 128 ;sHASH TABLE SIZE
EQU HSIZE-1 ;HASH MASKX FOR CODING
DS HSIZE*2 ;HASH TABLE
oS 1

SYMBOL TABLE ENTRY FORMAT IS

¢ HIGH VAL BYTE :

¢ LOw VAL BYTE :

¢ CHARACTER N ]

SYADR=

WHERE THE LOW/RIGH CCLLISION FIELD ADDRESSES ANOTHER ENTRY WITH
THE SAME HASH CODE (OR ZERO IF THE END OF CHAIN), TYPE DESCRIBES
THE ENTRY TYPE (GIVEN BELOW), LENG IS THE NUMBER OF CHARACTERS IN
THE SYMBOL PRINTNAME -1 (I.E., LENG=0 IS A SINGLE CHARACTER PRINT=
NAME, WHILE LENG=15 INDICATES A 16 CHARACTER NAME).
THROUGH N GIVE THE PRINTNAME CHARACTERS IN ASCII UPPER CASE (ALL
LCWER CASE NAMES ARE TRANSLATEC ON INPUT), AND THE LOW/HIGH VALUE
GIVE THE PARTICULAR ADDRESS OR CONSTANT VALUE ASSOCIATED WITH THE
THE REPRESENTATION OF MACROS DIFFERS IN THE FIELDS WHICH
FOLLOW THE VALUE FIELD (MACRCS ARE NOT CURRENTLY IMPLEMENTED).

NAME,

;HASH CODE AFTER CALL ON LOOKUP

pjM VERSION
& COPYRIGHT © 1976

DIGITAL RESEARCH
p.0.BOX 519
PACIFIC GROVE, CA. 93950

SER, #

27

CHARACTER 1

0001
0802
0004
anas
026

6008
2008
goec

145C
145F
1461

1462
1463
1464
1465
1466
1467

14¢6a
146D

215813
6680
AF

77
23
71
23

05
C26214

210000
220601

{

Ne e 6 we %o e %6 SE B¢ e Se e we Se Ne Se Se e S Se e Se ~e e

PLABT
DLABT
EQUT
SETT
MACT

.
EXTT
REFT
GLBT

1
INISY:

INIG:

-
-

THE TYPE FIELD CONSISTS OF FOUR BITS WHICH ARE ASSIGNED AS

FOLLOWS:

TYPE DEFINITIONS

EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU

0200
0001
oc10
0011
0loa
plel
8110
111

1000
1091
1018
1911
11e0
1101
1110
1111

eaels
00108
61008
a101B
011uB

10088
10118
11008

;INITIALIZE THE

UNDEFINED SYMBOL

LOCAL  LABELLED PROGRAM
LOCAL  LABELLED DATA
(UNUSED)

FQUATE

SET

MACRO

(UNUSED)

(UNUSED)
EXTERN LABELLED PROGRAM
EXTERN LABELLED DATA

REFERENCE TO MODULE

(UNUSED)
GLOBAL UNDEFINED SYMBOL
GLOBAL LABELLED PROGRAM

UNUSED

‘ Y| cpi veRSioN

COPVRIGHT © 1976

;PROGRAM LABEL DIGITAL RESEARCH
;oAT,\TéABEL P.0.BOX §73
sEQUA
SET PACIFIC GROVE, CA. 83550
:MACRO
! SER. #

;EXTERNAL ATTRIBUTE
tREFER
;GLOBAL ATTRIBUTE

SYMBOL TABLE
$ZERO THE HASH TABLE

1CLEAR ACCUM

;CLEAR DOUBLE WORD

SET SYMBOL TABLE POINTERS

LXI H,HASHT
MVI B,HSIZE
XRA A

MOV M,A

INX H

MOV M,A

INX H

DCR B

JINZ INIO
LXI H,0
SHLD SYADR'

28



1472

1471
1474
1475
1476
1477
1478
1479
147C
147e
1481

1482
1483
1485
1487
1483
1439
1433
143C
148D

148E
1451
1492
1493
1464
1456
1457

1498
1593
143C
149D

149E

14a1
1444
13A5
14A7
14AA

Cc9

218801
45
AT
23
86
g5

ES7P
325814
C9

47
2AD6B1
23

23

7€
E6FQ
83

77

("]

2AD681
23

2ADE01
7D
84
<9

CD7114

218881
7€
FE11
DAAC14
3618

C27614

:
CHASH:

CHO:

7
SETLN:

7
GETLN:

1
POUND:

3
LOCKUP:

LENOK:

] ) ) )
RET
;COMPUTE HASH CODE FOR CURRENT ACCUMULATOR
LXI H,ACCLEN
MOV B,M ;GET ACCUM LENGTH
XRA A ;CLEAR ACCUMULATOR
INX H sMOVE TO FIRST/NEXT CHARACTER POSITION
ADD M JADD WITH OVERFLOW
ICR 8
JINZ CHO
ANT HYASK  jMASK BITS FOR MODULO HZISE
STA HASHC  ;FILL HASHC WITH RESULT
RET
;SET THE LENGTH PIELD OP THE CURRENT SYMBOL
MOV B,A ;SAVE LENGTH IN B
LHLD SYADR ’
INX K
INX H
MOV AM ;GET TYPE/LENGTH FIRLD
ANI oF BH sMASK OUT TYPE PI:L@*"‘VERSON
GRA B JMASK IN LENGTH COPYRIGHT © 1976
MOV
o ook DIGITAL RESEARCH
S s e P. 0. BOX 579
;G N -
e i e PACIFIC GROVE, CA. 93950
INX H
INX i SER. #
MOV AM LRC aide
ANT oFH
ILR A JLENGTH IS STORED AS VALUE = 1
RET
;POUND RETURNS TRUE IF SYADR IS NOT ZERO (TRUE IS NZ FLAG HERE)
LHLD SYADR
MOV AL
ORA H
RET
;LOOK FOR SYMBOL IN ACCUMULATOR
CALL CHASH  ;COMPUTE HASH CODE !
NORMALIZE IDENTIPIER TO 16 CHARACTERS
LXIX #,ACCLEN
MOV AM .
CPI 17 g
Jc LENOK
MVI M,16

29

14AC
14AF
1480
1482
1485
1486
1487
1488
1489
1434
1488
148E
14C1

14C2
14C5
14C8
14C9

l4cC
14CD
14CE
14CF
14D2
14D3
1404
1405
1406
1407

14DA
1408
14DC
140D

14E0

14E1
14E4
14ES
14E6
14E7
14E8

215814
5E
16092
215B13
19

19

SE

23

66

68
220601
CD9814
cs8

CD3E14
218801
BE

C2E114

47
23
EB
2AD6OL
23
23
23
1A
BE
C2E114

13
23
85
C2D514

Cc9

2AD661
SE
23
56
EB
Cc38Bl4

LOOK®:

LOOK1:

CPiM VERSION
COPYRIGHT © 1375
DIGITAL RESZA30H

LOOK FOR SYMBOL THROUGH HASH TABLE P. 0.80X 573

LXI H,HASHC CIfi \ G205

i it FACIFIC GRQVE, CA. €395)
MVI D,0 :DOUBLE HASH CODE IN D,ESfR, 2

LXI H,HASHT ;BASE OF HASH TABLE

DAD D p
DAD D ;HASHT (HASHC)

MOV E,M ;LOW ORDER ADDRESS

INX H

MOV H M §

MoV L,E sHEADER TO LIST OF SYMBOLS IS IN B,L

SHLD SYADR

CALL FOUND g

RZ ;RETURN IF SYADR BECOMES ZERO

OTHERWISE EXAMINE CHARACTER STRING FOR MATCH

CALL GETLN $GET LENGTH TO REG-A
LXI H,ACCLEN

CMP M

JNZ LcomMp

LENGTH MATCH, TRY TO MATCH CHARACTERS

MoV B,A ;STRING LENGTH IN B

INX H ' ;HL ADDRESSES ACCUM '
XCHG ' ;TO D,E

LHLD SYADR

INX H ’

INX H -
INX H ;ADDRESSES CHARACTERS

LDAX D ;NEXT CHARACTER FROM ACCUM

cMp M JNEXT CHARACTER IN SYMBOL TABLE
INZ LCOMP

CHARACTER MATCHED, INCREMENT TO NEXT

INX D

INX H

DCR B

Nz LOOK1

COMPLETE MATCH AT CURRENT SYMBOL, SYADR IS SET
RET

;NOT FOUND, MOVE SYADR DOWN ONE COLLISION ADDRESS
LHLD SYADR

vov EM

INX H

MOV DM 3COLLISION ADDRESS IN D,B

XCHG d

Jup LOOK@" g .

30



148
14EE
14EF
1471
1474
1477
1478
1473
14FC
147D
1589
1531
1522
15¢3
1524
1565

1528
1523
18¢¢

s2?
1512
1513
1515
1518
1519

151A
1518
151C
1510
151E
151F
1520
1521
1522
1523

1524
1527
1528
152A
152D

is2p
1538

ENTEBRs ;ENTER SYMBOL IN ACCUMULATOR
THERE IS ENOUGH SPACE IN THE TABLE

3

218801
SE
1608
2acael
22D601
19
1128502
19

E3
2ACDA1
73

95

7A

9C

EB
D24115

z2Ccepl
2AD631

118861
1A
FE1l
CA2F15
3£l

;
47 ENT1:
3D 5

;DOUBLE PRECISION ACCLEN IN D,E

sNEXT SYMBOL LOCATION

;SYTOP+ACCLEN

sFIXED DATA/SYMBOL

;HL HAS NEXT TABLE LOCATION FOR SYMBOL
sNEW SYTOP IN D,E

sMAXIMUM SYMTOP VALUE

;COMPUTE 16~BIT DIFFERENCE

sNEW SYroe IN H,L
;OVERFLOW IN TABLE

sSET NEW4 TABLE TOP

sSET COLLISION FIELD

;CURRENT SYMDOL ACDRESS TO D,E

;HASH CODE FOR CURRENT SYMBOL TO H,L
;LOW BYTE

;DOUBLE PRECISION VALUE IN B,C

sBASE OF HASH TABLE

sHASHT (HASHC) IN H,L

D,E ADDRESSES CURRENT SY480L - CHANGE LINKS

HASH CHAIN NOW REPAIRED FOR THIS ENTRY, COPY THE PRINTNAME

;LOW ORDER OLD HKEADER

sHIGH ORDER OLD HEADER
;HIGH ORDER NEW HEADER TO HASH TABLE

;LOW ORDER NEW HEADER TO HASH TABLE
;H,L HOLDS SYMBOL TABLE ADDRESS
;LOW ORDER OLD HEADER TO COLLISION FIELD

;HIGH ORDER OLD HEADER TO COLLISION FIELD

sGET SYMBOL LENGTH
sLARGER THAN 16 SYMBOLS?

;sTRUNCATE 'TO 16 CHARACTERS

COPY LENGTH FIELD, FOLLOWED BY PRINTNAME CHARACTERS

3COPY LENGTH TO B

ENSURE

LXI H,ACCLEN
MOV E,~
MVI D,8
LHLD SYTOP
SHLD SYACR
DAD D

LXI D,FIXD
DAD D

XCHG

LHLD SYMAX
4OV A,E

sus L

MOV A,D

SER H

¥CHG

JINC OVERER
OTHERWISE NO ERROR
SHLD SYTOP
LHLD SYADR
XCHG

LXI H,HASHC
yov C,M

MVI B,8

LXI H, HASHT
DAD B

DAD B

MOV Co

INX H

MOV B,M
Mov M,D

oCX H

MOV M,E
XCHG

MOV “,C

INX H

MOV M,B

LXI D,ACCLEN
LDAX D

CpPI 17

Jc ENT1
MVI A,l6
MOV B,A
DCR A

71=16 CHANGED TO @-15

31

1531
1532
1533
1534
1535
1536
1537
1538

1538
153C
1530
153E
153F
1540

1541
1544
1547
154A

1560
1561
1562
1563
1564
1566
1567
15€A
1568
156C
1560
156F
1570
1571

1572
1575
1576
1577
1578
1579
157A
1578
157C
157E

v v »
1

23 INX H sFOLLOWING COLLISION FIELD
77 MOV M, A ;STORE LENGTH WITH UNDEFINED TYPE (6208)
23 ENT2: INX H
13 INX D
1A LDAX D
77 HOV M, A ;STORE NEXT CHARACTER OF PRINTNAME
25 DCR B s LENGTH=LENGTH=-1
€23315 INZ ENT2 ;FOR ANOTHER CHARACTER

’

; PRINTNAME COPIED, ZERO THE VALUE FIELD
AF XRA A JZERO A
23 INX B ;LOW ORDER VALUE CP/M VERSION
L PY g R COPYRIGHT © 1576
77 MOV M, A sHIGH ORDER VALUE DIGITAL RESEARCH
= . . P. 0. 80X 573

OVERER: {OVERFLOW IN SYMBOL TABLE PACIFIC GROVE, CA 93950
214A15 LXI H,ERRO
C01202 CALL PCON SER. #
C31E02 JMP EOR ;END OF EXECUTION
53594D424FERRO: DB ‘SYMBOL TABLE OVERFLOW',CR

; .

SETTY: ;SET CURRENT SYMBOL TYPE TO VALUE IN REG-A
17 RAL
17 RAL
17 RAL
17 RAL
E6FD ANT oFOH ;TYPE MOVED TO HIGH ORDER 4-BITS
47 MOV B,A ;SAVE IT IN B
2A06081 LiLD SYADR  $BASE OF SYMBOL TO ACCESS
23 INX H
23 INX H ;ADDRESS OF TYPE/LENGTH FIELD
7€ MOV A,M °  ;GET IT AND MASK
E6OF ANI OFH ;LEAVE LENGTH
B2 OKA B ;MASK IN TYPE
77 MOV M,A ;STORE IT
c9 RET

]

GETTY: ;RETURN THE TYPE OF THE VALUE IN CURRENT SYMBOL
2AD601 LHLD SYADR
23 INX H
23 INX H
7E MOV AM
1F RAR
1F RAR
1F RAR
1F RAR
E6OF ANI oFH ;TYPE MOVED TO LOW 4=-BITS OF REG=A
co RET

32



157P CDBE14
1562 2AC601

1585
1538
1583
1589
156A
1583
158C

158D
15¢e
1591
1562
1563
1594
1595

1536

1589 5§

159A
1598
159C
159D

15A8
15%2

5P
16¢3
19
23
23
23
C9

v b y )
H
VALADR: ;GET VALUE FIELD ADDRESS FOR CURRENT SYMBOL
CALL GETLN  ;PRINTNAME LENGTH TO ACCUM
LHLD SYADR  ;BASE ADDRESS
#OV E,A J
MVI 0,8
DAD D sBASE (LEN)
INX H
INX H ;FOR COLLISION FIELD
INX H ;FOR TYPE/LEN FIELD
RET sWITH H,L ADDRESSING VALUE FIELD
’
SETVAL: ;SET THE VALUE FIELD OF THE CURRENT SYMBOL
: VALUE IS SENT IN H,L
PUSH H ;SAVE VALUE TO SET
CALL VALADR
POP D sPOP VALUE TO SET, HL HAS ADDRESS TO PILL
MOV M,E
INX H
MOV M,D ;PIELD SET
RET
3
GETVAL: ;CET THE VALUE FIELD OF THE CURRENT SYMBOL TO H,L’
CALL VALADR ;ADDRESS OF VALUE FIELD TO H,L
MOV E,M
INX H
MoV DM
XCHG
RET
H
ENDMOD gog ($ AND @FFEGH) + 20H 33
N

1578
15A0
15A3
15A6

0078
glec:
8184

0185
8186
¢lg8
0040
8189

81C9

BlcCs
21CD

g1CF
01D@
81D2

0001
0002
0023
0004

000l
0902
0004
Be05S
0086

0008

20038
poec

800D

C36418
C38317
c3la1s

H

PBMAX
PBUFF
PBP

TOKEN
VALUE
ACCLEN
ACMAX
ACCUM

EVALUE

SYTOP
SYMAX

PASS
FpC
ASBC
;

IDEN
NUMB
STRNG
SPECL

PLABT
DLABT
EQUT
SETT
MACT

;

EXTT
REFT
GLBT

ws wo e ve se (D e se
=

1
GP/M VERSION oo
COPYRIGHT © 1975
DIGITAL RESEARCH
ORG 15A0H P.0.BOX 573 -
JIMP ENDMOD ;TO NEXT MODULE PACIFIC CROVE, CA 83830
JMP BSEAR
JMP BGET SER-#
COMMON EQUATES “’
EQU 120 ;MAX PRINT SIZE
EQU 10CH ;PRINT BUFFER
EQU PBUFF+PBMAX ;PRINT BUFFER POINTER
EQU PBP+1  ;CURRENT TOKEN UDER SCAN
EQU TOKEN+1 ;VALUE OF NUMBER IN BINARY
EQU VALUE+2 ;ACCUMULATOR LENGTH
EQU 64 ;MAX ACCUMULATOR LENGTH
EQU ACCLEN+1
£QU ACCUM+ACMAX ;VALUE FROM EXPRESSION ANALYSIS
EQU EVALUE+2 ;CURRENT SYMBOL TOP
EQU SYTOP+2 ;MAX ADDRESS+1
EQU SYMAX+2 ;CURRENT PASS NUMBER
EQU PASS+1 ;FILL ADDRESS FOR NEXT HEX BYTE .
EQU FPC+2  ;ASSEMBLER'S PSEUDO PC '
GLOBAL EQUATES
EQU 1 ;IDENTIFIER
EQU 2 INUMBER
EQU 3 ;STRING
EQU 4 :SPECIAL CHARACTER
EQU @001B  ;PROGRAM LABEL
EQU 20108  ;DATA LABEL
EQU 21068  ;EQUATE
EQU 21018 ;SET
EQU @11¢8 ;MACRO
EQU 10008  ;EXTERNAL
EQU 10118  ;REFER
EQU 11088  ;GLOBAL
EQU @DH ;CARRIAGE RETURN

TABLE DEFINITIONS
TYPES

k1]



80a3

azle
0811
6ol2
£213
erl4
ecls
8016
6917
€018
3919
A91A
gelB
8d1C
€81D
@81E
ealp
08249
8321

gneca
800l
09082
3323
g2od
€095
0236
8227
09¢8
3339
B800A
edeB
04J3C
eeao
@eze
0Rdr

1549
15A8
15AD0
15AF
1581

C415
D415
E615
8216
AElS

XBASE
;

RT

PT
OBASE
ol

02

03

04

05

06

07

08

9
ola
0Ol1
012
013
Cl4
015

INXs

v ] ) )
EQU ) :START OF OPERATORS

01 THROUGH 015 DENOTE OPERATIONS

ENU 16

EQU RT+1 sRT IS REGISTER TYPE, PT IS PSEUDO OPERATION
EQU PT+1

EQU OBASE+1 ;SIMPLE

EQU OBASE+2 jLXI

EQU OBASE+3 ;DAD

EQU OBASE+4 ;PUSH/POP

EQU OBASE+5 ;JMP/CALL

EQU OBASE+6 ;MOV

EQU OBASE+7 ;MVI

EOU OBASE+8 ;ACC IMMEDIATE

EQU OBASE+9 ;LDAX/STAX

EQU OBASE+10 ;LHLD/SHLD/LDA/STA

EQU OBASE+11 ;ACCUM REGISTER

EQU OUBASE+12 ; INC/DEC

EQU OBASE+13 s INX/DCX

EQU OBASE+14 ;RST

EQU OBASE+15 1 IN/OUT

X1 THROUGH X15 DENOTE OPERATORS

EQU XBASE ;¢

EQU XBASE+] 3/

EQU XBASE+2 ;MOD’

EQU XBASE+3 ;SHL CP/M VERSION o1
EQU XBASE+4 ;SHR COPYRIG

EQU XBASE+S ;+ DIGITAL RESEARCH
EQU XBASE+6 3=

EOU XBASF+7 ;UNARY = P.0.BOX 579
EQU XUASE+8 ;NOT PACIFIC GROVE, CA. 93950
£0U XBASE+9 ;AND

EQU XBASE+10;0R

EQU XBASE+11;XOR SER. #

EQU XBASE+12; ( |

EQU XBASE+13;)

EQU XBASE+143,

EQU XBASE+15;CR

RESERVED WORD TABLES

BASE ADDRESS VECTOR FOR CHARACTERS

Dw CHAR] sLENGTH 1 BASE
DA CHAR2 sLENGTH 2 BASE
DW CHAR3 ;LENGTH 3 BASE
DW CHAR4 sLENGTH 4 BASE
DW CHARS sLENGTH 5 BASE
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1583
8085

1585
1586
1587
1588
1589

158A
158C
158E
15Co
15C2

15C4
15C8
15C9
15CD
1501

1504
150C
15E4

15E6
15F2
15FE
160A
1616
1622
162€
163A
1646
1652
165E
166A
16876

1682
1696
16A6

16AE

BD16
}
CMAX

3
CLEN:

)
TVINX:
BD16
DD16
EF16
571117
6017
7
!
AD28292A CHARI:
28
2C2D2F41
42434445
484C4D

i
4442444944CHAR2:
4549494649
5350

i
4143494144CHAR3:
414E41414E
434D43434D
4441444443
455155484C
4n4D504C44
4D4F564D56
4F52414F52
S584r505053
524554524C
5342425342
5348525354
535549584F

H
43414C4C4SCHARA:
5855534853
5843484758
454E44494 6CHARS

7
CHARG3

DW CHARG6 1LENGTH 6 BASE

EQU ($-CINX)/2-1 sLARGEST STRING TO MATCH

;LENGTH VECTOR GIVES THE NUMBER OF ITEMS IN EACH TABLE
D8 CHAR2=-CHAR1

DB (CHAR3=-CHAR2) /2
D8 (CHAR4=-CHAR3}/3
ol:} (CHARS-CHAR4) /4
DB (CHAR6-CHARS) /5

;TABLE OF TYPE,VALUE PAIRS FOR EACH RESERVED SYMBOL
DW TVl '

DW V2

DW TV3

DW TV4

DW ™5

CUARACTER VECTORS FOR 1,2,3,4, AND 5 CRARACTER NAMES

DB CCR, () * e S

DB ‘+° i

ol:) “,=/A° P

ol ‘BCDE " e

DB "HLM® e

D8 ‘DBDIDSDW”

DB “EITFINOR’ CP/M VERSION

DB ‘sp’ COPYRIGHT © 1976
CQEA

D8 *ACIADCADDADI * DIGITAL RESEARCH

0B “ANAANDANICMA® ?.0.B0X 578

DB ‘CMCCMPCPIDAA’ VE CA 93550

0B *DADDCRDCXEND ) PACIFIC GROVE, CA. 8353

DB ‘EQUHLTINRINX®

DB ‘IJMPLDALXIMOD SER. #

DB “MOVNMVINOPNOT®

D8 "ORACRGOK10UT ®

Do ‘POPPSWRALRAR®

DB "RETRLCRRCRST®

DB ‘SBBSBISETSHL®

D8 ‘SHRSTASTCSUB®

DB “SUIXORXRAXRI®

DB ‘CALLENDMLDAXLHLDPCHL®

DB ‘PUSHSHLDSPHLSTAX *

D8 "XCHGXTHL"®

DB "ENDIFMACROTITLE®

JEND OF CHARACTER VECTOR
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168D
16C1
16C5
16C7
16C8
16CF
16D3
1607
1608

160D
1621
16E5
16E9
165D

16EF
16F3
1687
1653
16FF
1733
1727
1728
17JF
1713
1717
1718
171¢
1723
1727
1728
172¢
1733
1737
1733
173F
1743
1747
1743
174F
1753

eroAgCl4
UD1EBBSO
A546

PESAG646
g1521e@7
14701001
18221293
102410805
1036

118113F3
11e21103
13781108
21CB2A28
1036

1ACE1CS8
1DSA1ACE
1CAGC932
lAz61329
133F1DRA
1AFE1327
15991€E65
1Fosl11e4
11071376
1ER41FE3
17C31C3A

1401¢€258

18401936
13¢2583C
1CBA110A
1AF621D3
16C11086
1317131F
13C91387
13er2ecC?
10981ADE
11038350
94581C32
13371098
1AC68828
1DAB1AEE

1
TV1s

V23

TV3:

1
TV4:

| y
CP/M VERSION
COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. BOX 579

JTYPE,VALUE PAIRS FOR CHAR1 VECTOR PACIFIC GROVE, CA. 93950
o8 x16,10, X13,20 R (

o X14.30, X1,80 SERF

DB X6,70 -y

DB X15,180, X7,70 $e =

D3 X2,80, BT, 7 3/ A

DB RT, 8, RT,1 3B C

DB RT, 2, RT,3 3T E

DB RT,4, RT,S sH L

[o]:) RT, 6 M
;TYPE,VALUE PAIRS FOR CHAR2 VECTOR

DB PT,1, Ol,AF3H ;DB DI
DB Pr:2, PT;3 ;DS DW
DB 01, 0FBH, PT,8 sEI IP
DB 015,0DBH, X11,48 ;IN OR
DB RT, 6 1SP
;TYPE,VALUE PAIRS POR CHAR3 VECTOR
DB 08,06CEH, 011,88H sACI ADC
D8 0l1,80H, 08, PC6H sADD ADI
LB 011,0A¢d, X16,50 sANA AND
DB 08,0E6H, Ol1,2FH sANTI CMA
DR 01, 3FH, 011,0B8H sCMC CMP
08 08, 0FEH, 01,278 iCPI DAA
[o]:] 03,094, 012,054 sDAD DCR
DB 0l13,@8H4, PT,4 ;DCX END
DB PT, 7, 01,768 sEQU HLT
D3 012,044, O013,63H sINR INX
DB 05,06C34d, 018, 3AH ;JMP LDA
DB 02,614, X3,89 ;LXI MOD
D8 06,484, 07,06H sMOV MVI
DB 01,804, X9,60 sNOP NOT
D3 011, 0304, PT.10 ‘0RA ORG
DB 08, 6E6H, 015, ¢D3H JORI OUT
0B 04, 0C1H, RT, 6 1POP PSW
DB 01,174, 01,1FH sRAL RAR
OB 01,6C9H, 01,078 sRET RLC
B 01, ¢FH, 014,0C74d {RRC RST
03 o11, 898, 03, 0DEH 1588 SBI
03 PT,11, X4 .80 {SET SHL
DB X5,80, 010,324 3STA STC
D8 01,371, 011,908 ;STC SUB
o8 08., 8D6H, X12, 48 :SUI XOR
08 ol1, sasd, 08, bEEH ' IXRA XRI

3TYPE,VALUE PAIRS FOR

CHAR4 VECTOR
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1757
1759
175D
1761
1765
1769

176D
171

1773

gaoce
geol
ena2
noa3
B0e2
8na1
o4

1783
1785
1786

1788
1789
178A
1788
178C
178D

1798
1791
1792
1793
1794
1795
1796

17Co

11061B0A
1C2A13E9
16C51C22
13F91862
13EB13E3

11051189
11¢eC

4ESASA204E

1EFF
04
PE@Q

AF
78
81
1F
BB
CAC417

SF
ES
D5
Cs
ES
42
48

DB 05, 0CDH
D8 PT,6,
DB 01¢,0A2AH,
DB 04,8C5H,
DB 01, @F9H,
DB 01, @EBH,
!
TVS:  ;TYPE,VALUE PAIRS FOR CHARS VECTOR
DB PT,S,
DB PT,12
’
SUFTAB:
DB ‘N22 NCC POPEP M

ws e me v we vo we (U~

09, PAH
01, 0E9H
019,224
09,024
01, 0E34d

9

3CALL .
sENDCM LDAX T
sLHLD PCHL

sPUSH SHLD

:SPHL STAX

3XCHG XTHL

;ENDIF MACRO
3TITLE

sTABLE OF SUFFIXES FOR J C AND R OPERATIONS

SEAR: ;BINARY SEARCH MNEMONIC TABLE
INPUT: UR = UPPER BOUND OF TABLE (I.E., TABLE LENGTH-1)

SR = SIZE OF EACH TABLE ELEMENT
H,L ADDRESS BASE OF TABLE TO SEARCH )

OUTPUT: ZERO FLAG INDICATES MATCH WAS FOUND, IN WHICH CASE
THE ACCUMULATOR CONTAINS AN INDEX TO THE ELEMENT
NOT ZERO FLAG INDICATES NO MATCH FOUND IN TABLE
UR EQU B ;UPPER B8OUND REGISTER
LR EQU c ;LOWER 30UND REGISTER
SR EQU D 1SIZE REGISTER
MR EQU E ;MIDDLE POINTER REGISTER
spl EQU B ;SIZE PRIME, USED IN COMPUTING MIDDLE POSITON
SP1P  EQU c ;ANOTHER COPY OF SIZE PRIME
KR EQU H iK p—
;
MVI MR,255 ;MARK M <> OLD M N —
mR W usonl oo
VI LR,0 L =0 COPYRi 3
7 - DIGITAL RESEARCH
: COMPUTE M° = (U+L)
NEXT: XRA A P.0.80X 573 .
MOV A,UR 1CY=0, A=U . PACIFIC GROVE. CA. 93350
ADD LR /2 1 (U+L)
RAR 3 (U+L)
cMP MR ;SAME AS LAST TIME HROU@QS# —
Ju NMATCH ;JUMP IF = TO NO MATCN-
:
' MORE ELEMENTS TO SCAN
MOV MR,A {NEW MIDDLE VALUE
PUSH H :SAVE A COPY OF THE BASE ADDRESS
PUSH D $SAVE S,M
PUSH B $SAVE U,L
PUSH H ;SAVE ANOTHER COPY OF THE BASE ADDRESS
MoV SP1,SR ;8' = §
MOV SPlp,SPl i8°° = 8”
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1797

1799
1739C
1790
179

17A1
17A2
17A3

17a6
17A7
17A8
17A9
17AA
17aD
17AE

1781
1782
1783
1784
1735

1786
1787
17338
1783

178C
178D

17Ce
17C1

17C4
17Cs
17C6

17C7
17CA
17Co

1603

213000
19
85
C€29C17

D1
19
118981

C1
Dl
El
DAC@17

48
Cc38817

43
Cc38817

AF
3C
C9

3A8921
8117C2
PE4A

. ’ ’ )
MVI SR, 0 ;FOR DOUBLE ADD OPERATION BELOW (DOUBLE M)
3
LXI KR, 0 ;K=0
SUMKs DAD D K=K + M
DCR spl ;" =87 =1
JNZ SUMK sDECREMENT IF SP1 <> @
H
: K IS NOW RELATIVE BYTE POSITION v
POP D :TABLE BASE ADDRESS g .
DAD D ;H,L CONTAINS ABSOLUTE ADDRESS OF BYTE TO COMPARE
LXI D,ACCUM ;D,E ADDRESS CHARACTERS TO COMPARE
3
COMK: ;COMPARE NEXT CHARACTER
LOAX D ;ACCUM CHARACTER TO REG A
cMp M ;SAME AS TABLE ENTRY?
INX D
INX H JTO NEXT POSITIONS
JINZ NCOM ;JUMP IF NOT THE SAME
DCR SP1P ;MORE CHARACTERS?
Juz COMK
]
; COMPLETE MATCH AT M
poP B
POP D +M RESTORED
POP H
MOV A, MR JVALUE OF M COPIED IN A
RET ;WITH ZERO FLAG SET
;
NCOM: ;NO MATCH, DETERMINE 1F LESS OR GREATER
POP B ;U,L
POP D 1S,M
POP H ;TABLE ADDRESS ‘| CP/M VERSION
gk Hepaly ‘ FOPYRIGHT © 1976
3 ACCUM IS HIGRER ~° , OPYRIGHT ©
MOV LR,MR ;L = M ' DIGITAL RESEARCH -
a8y sl P. 0. BOX 579
H
NCOML: ;ACCUMULATOR IS LOW N PACIFIC GROVE, CA. 93350
MOV UR,MR ;U = M
JHP NEXT SER. #
;
NMATCH: ;NO MATCH
XRA A
INR A ;SETS NOT 2ERO PLAG '
RET :
3
PREFIX: 3J C OR R PREFIX?
LDA ACCUM _
LXI B, (AC2H SHL 8) OR 05 ;JNZ OPCODE TO B, TYPE T0 C
cer ‘3 :

17CF
1700
17D2
1704
1705
1708
170A

1708
17DE
17E0
17E3
17€S
17E8
17EA
17ED
17F8

17F2
17F5

17F8
17FB
17FC
17FD
17FE
1801
1882
1803
1804
1805
1806
1807
1868

1848
lg8aC

186D
180F
l80F

1810
1813

cs8
06C4
FE43
cs8
A113Ca
FES2
c9

3A8801
FEQ4
D20D18
FEQ3
CAF217
FEQ2
C2aD18
218801
3620

010800
117317

218A01
1A
BE
13
C20518
1A
23
8E
(o]
13
04
oD
C2F817

8c
(]

AF
3C
C9

3A8801
4F

) v v v
RZ sRETURN WITH ZERO FLAG SET IF J
MVI B, 0C4H ;CNZ OPCODE TO B, TYPE IS IN C
CPI C
RZ
LXI B, (BCOH SHL 8) OR Ol $RNZ OPCODE
CPI R
RET
3
SUFFIX: ;J R OR C RECOGNIZED, LOOK FOR SUFFIX
LDA ACCLEN
CPI 4 ;CHECK LENGTH
JINC NSUFF ;CARRY IF 0,1,2,3 IN LENGTH
CPI 3
Jz SUF@ ;ASSUME 1 OR 2 IF NO BRANCH
CPI 2
INZ NSUFFP ;RETURNS IF @ OR 1
LXI H,ACCUM+2
MVI M," $BLANK=OUT FOR MATCH ATTEMPT
SUF@: ;SEARCH 'TIL END OF TABLE
LXI B,8 ;B=0, C=8 COUNTS TABLE DOWN TO ZERC OR NATCH
LXT D, SUFTAB '
NEXTS: ;LOOK AT NEXT SUFFIX
LXI H,ACCUM+1 " 3SUFFIX POSITION
LDAX D ;CHARACTER TO ACCUM
CcMP M
INX D :READY FOR NEXT CHARACTER
INZ NEXTO ;JMP IF NO MATCH
LDAX D sGET NEXT CHARACTER
INX H sREADY FOR COMPARE WITH ACCON
cmp M 1SAME?
RZ sRETURN WITH 2ZERO FLAG SET, B IS SUFI.
NEXTB8: INX D ;MOVE TO NEXT CHARACTER
INR B jCOUNT SUFFIX UP
DCR c ) sCOUNT TABLE LENGTH DOWN
JINZ NEXTS
: END OF TABLE, MARK WITH NON ZERO FLAG
INR c
RET
!
NSUFF: ;NOT PROPER SUFFIX = SET NON ZERO FLAG
XRA A
INR A
RET
?
BGET: ;PERFORM BINARY SEARCH, AND EXTRACT TYPE AND VAL FIELDS FOR

THE ITEM. 2ERO FLAG INDICATES MATCH WAS FOUND, WITH TYPE

IN THE ACCUMULATOR, AND VAL IN REGISTER B, THE SEARCH IS BAS
UPON THE LENGTH OF THE ACCUMULATOR

LDA ACCLEN ;ITEM LENGTH

MOV C,A 3JSAVE A COpY
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\-CP/M VERSION
COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. BOX 579

1814 3D DCR A sACCLEN=-1 PACIFIC GROVE, CA. 93950 1855 B9 ORA B sVALUE SET TO JNZ ... :
1815 SF MOV E,A 1856 47 MOV B,A $REPLACE
1816 1608 MVI D,0 JDOUBLE ACCLEN=1 TO|D,E SER. # 1857 79 MOV A,C sRETURN WITH TYPE IN REGISTER A
1618 D5 PUSH D ;SAVE A COPY FOR LATER 1858 BF CMP A JCLEAR THE ZERO FLAG
1819 FEBS cpI CMAX :TOO LONG? 1859 C9 , RET
€1B D25A18 : NGET NOT IN RAN AR » : s
isig 2135{5 g:g 8 EEEN 3[‘5:(;-;5 SEcggRIF Ry NGET: ;CAN’'T FIND THE ENTRY, RETURN WITH ZERO FLAG RESET
1321 19 DAD o ! 185A D1 POP D ;gsg THE ELEMENT BACK
1822 46 MOV UR,M P PPER BOUND FROM MEM o 1858 AF XRA A sCLEAR
1823 21A915 LXI H,CINX PRk o 7508 HERORY 185C 3C INR A 31ZERQO FLAG RESET
1826 19 . DAD D 185D €9 RET
1827 19 DAD D yBASE ADDRESS TO H,L ;
1628 56 MO ’
1829 23 m; 2 i 1860 = ENDMOD EQU ($ AND OFFEQH) + 20H JNEXT MODULE ADCRESS
182A 66 MOV H,M 1858 END
1823 6A MoV L,D JNOW IN H,L :
182C 51 MOV SR,C ;FILL THE SIZE REGISTER : . CP/M VERSION
182D CD8317 CALL BSEAR  ;PERFORM THE BINARY SEARCH ’ =
1838 C24518 INZ SCASE  ;ZERO IF FOUND COPYRIGHT © 1375
1833 Dl POP D JRESTORE INDEX Ta1 pror
1234 21BA15 LX1 H,TVINX : DIGITAL RESEARCH
1837 19 DAD D ) P.0.BIX 579
ig:};g ég 510\3 g'H ;ADDRESSING PROPER TV ELEMENT . PACIFIC GROVE, G4 83350
183a 23 INX H
1838 56 MOV D,M : SER. #

3 D,E IS BASE ADDRESS OF TYPE/VALUE VECTOR, ADD DISPLACEMENT
183C 6F MOV L,A
1830 2690 MVI H,0
163F 29 DAD H ;DOUBLED
1849 19 DAD D ; INDEXED
1641 7€ MOV AM JTYPE TO ACC
1842 23 INX H
1343 46 MOV B,M ;VALUE TO B
1844 C9 RET ;TYPE IN ACC, VALUE IN B

]

SCASE: ;NAME NOT TOO LONG, BUT NOT FOUND IN TABLES, MAY BE J C OR R
1845 D1 POP D ;RESTORE INDEX
1846 CDC717 CALL PREFIX
1849 CA - RNZ ;NOT FOUND AS PREFIX J C OR R IF NOT ZERO PLAG
184A C5 PUSH B ;SAVE VALUE AND TYPE ~
1843 CDOB17 CALL SUFFIX ;ZEKC IF SUFFIX MATCHED
134E 73 MOV A,B ;READY FOR MASK IF ZERO FLAG
124F Cl POP B ;RECALL VALUE AND TYPE '
1858 C@ RNZ ;RETURN IF NOT ZERO FLAG SET. ' * ,

’ MASK IN THE PROPER BITS AND RETURN
1851 B7 ORA A JCLEAR CARRY
1852 17 RAL
1853 17 RAL
1854 17 RAL

a A% 42
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CP/M VERSION
' COPYRIGHT © 1976
' DIGITAL RESZARCH !
g 0003 = STRNG EQU 3 1STRING
- P. 0. BOX 579 0004 = SPECL EQU 4 1SpECIAL CHARACTER| CP/M VERSION
: OPERAND SCAN MODULE - PACIFIC GROVE, CA. 53950 ; COPYRIG
1869 ORG 1860H 2 001 = PLABT EQU @001B  ;PROGRAM LABEL HT @ 1975
' SER. # 0002 = DLABT EQU 00103  ;DATA LABEL DIGITAL RESzARCY
3 EXTERNALS 0004 = EQUT EQU 81088  ;EQUATE P.0.
9208 = I10MOD EQU 2204 ;1/0 MODULE ' p005 = SETT EOU #1018 ;SET BOX 573
1100 = SCMOD EQU 11664  ;SCANNER MODULE : _ 0006 = MACT  EQU 01108  ;MACRO PACIFIC GROVE, CA 93339
1340 = SYHOD EQU 13494  ;SYMBOL TABLE MODULE ;
158 = BMOD  EQU 15A0H  ;BINARY SEARCH MODULE : 3008 = EXTT EQU 1gcl)(laa ,squ:RNAL SER. #\
3 0008 = REFT EQU 16118 ;REFER :
; #00C = GLBT  EQU 11808 ~;GLOBAL ’ —
2218 = PERR  EQU I10MOD+18H :
1186 = SCAN  EQU SCMOD+6H ;SCANNER ENTRY POINT :
8320 = CR EQU oCH sCARRIAGE RETURN ; TABLE DEFINITIONS
3 0000 = XBASE EQU ) ;START OF OPERATORS
1346 = LOOKUP EQU SYMOD+6H ;LOOKUP P00F = OPER  EQU 15 ;LAST CPERATOR
1349 = FOUND EQU LOOKUP+3 ;FOUND SYMBOL IF 2ERO FLAG NOT SET 0010 = RT EQU 16 :
134C = ENTER EQU FOUND+3 sENTER SYMBOL 0011 = PT EQU RT+1 sRT IS REGISTER TYPE, PT IS PSEUDO OPERATION
134F = SETTY EQU ENTER+3 ;SET TYPE FIELD ) ; 0012 = OBASE EQU PT+1
1352 = GETTY EQU SETTY+3 ;SET TYPE FIELD ' ;
1355 = SETVAL EQU GETTY+3 ySET VALUE FIELD = 200S = PLUS EQU S
1358 = GETVAL EQU SETVAL+3 :GET VALUE FIELD : 2006 = MINUS EQU g .
; ) 0008 = NOTF  EOU $NOT
1543 = BSEAR EQU BMOD+3 ;BINARY SEARCH ROUTINE o pOGC = . LPAR  EQU 12
1546 = BGET EQU BSEAR+3 ;GET VALUES WITH SEARCH gMD = ggAR EOS ig .
N . 0CA = MAX EQ
: COMMON EQUATES 0010 = VSMAX EQU 8*2
6378 = P3MAX EQU 120 sMAX PRINT SIZE H
£19C = PBUFF EQU 18CH ;PRINT BUFFER . . :
2184 = P3P EQU PBUFF+PBMAX ;PRINT BUFFER POINTER v 3 BEGINNING OF MODULE
; . 1860 C3A01B Jup ENDMOD ;PAST THIS MODULE
0185 = TOKEN EQU PBP+1 ;CURRENT TOKEN UDER SCAN : 1863 C3191A JMP OPAND  ;SCAN OPERAND FIELD
2186 = VALUE EQU TOKEN+1 ;VALUE OF NUMBER IN BINARY : 1866 C36E19 JMp MULF sMULTIPLY FUNCTION
€168 = ACCLEN EQU VALUE+2 ;ACCUMULATOR LENGTH ) 1869 C33819 JMP DIVE ;DIVIDE FUNCTION
p24g = ACMAX EQU 64 sMAX ACCUMULATOR LENGTH - 186C UNARY: DS 1 sTRUE IF NEXT OPERATOR IS UNARY
2189 = ACCUM EQU ACCLEN+1 186D OPERV: DS OSMAX  ;OPERATOR STACK
. H ! 1877 HIERV: DS OSMAX ;OPERATOR PRIORITY
61C9 = EVALUE EQU ACCUM+ACHAX sVALUE FROM EXPRESSION ANALYSIS iggi ‘éggACK*DS ‘135 Vg’;g’;mo;"g;;’g'(b:gg:r“
’ . 3 i
01C8 = SYTOP EQU EVALUE+2 ;CURRENT SYMBOL TOP ' 1892 vsP: DS 1 JVALUE STACK POINTER
81CD = SYMAX EQU SYTOP+2 ;MAX ADDRESS+1 H
; :
21CP = PASS  EQU SYMAX+2 ;CURRENT PASS NUMBER . 3 ‘
2102 = F2C EQU PASS+l ;FILL ADDRESS FOR NEXT HEX BYTE STKV: ;PLACE CURRENT H,L VALUE AT TOP OF VSTACK
2102 = ASPC  EQU PPC+2  ;ASSEMBLER’S PSEUDO PC 1893 ga - ;(‘)c(;ic énggg VALUE IN D,E
: 894 219
: GLOBAL EQUATES 1897 7E MOV A M
8221 = IDEN EQU 1 ;IDENTIPIER 1898 FE1@ _ CPI VSMAX
2322 = NUMB  EQU 2 sNUMBER 189A DAA218 ° Jc STKVO
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189D
1ea0
18A2
13A3
1874
1545
18A6
12A6
12A8
15a8
12AC
1BAE
1BAF

1988
1631
1834
183

1527
1857
183C
1€3F
16C3
14C2
18C3
18C4
18C

18C8
18C9
13CC
12CD
18CE

18CF
1EC2
1803
18D4
1307
1eoA
180D

18DE
1307
16E09
1gel
183
18E6
1887

Cpg8sls
3603
7E

34

34

4F
9622
218118
29

73

23

72

c9

FS
219118
7€
FEDA
CABF18
3608
cross1s
SE
1608
34

219218
7E
B7
C2DZ18
crcssls
21¢eoe
c9

35

35

4E
86083
218118
29

4E

STRVS:

3
STKO:

STKO1s

3
LODV1:

1
LODOKs

CALL
MVI
MOV
INR
INR
MOV
MVI
LXI
DAD
MOV
X
MOV
RET

ERREX  ;OVERFLOW IN EXPRESSION
M,0 ;VSP=9

AM ;GET VSP

M 1VSP=VSP+1 CPIM VERSION
LI ;VSP=VSP+2

C,A ;SAVE VSP

B,0 sDOUBLE VSP

H,VSTACK

B

M, E ;LOW BYTE

H

M,D HIGH BYTE SER. #

COPYRIGHT ® 1976
DIGITAL RESEARCH

P. 0. BOX 573

PACIFIC GROVE, CA. 93950

;STACK OPERATOR (REG=-A) AND PRIORITY (REG=B)

PUSH
LXI
MOV
CpPI
Jc
MVI
CALL
MOV
HVI
INR
POP
LXI
DAD
MOV
LXI
DAD
MOV
RET

PSW 1SAVE IT

H,0SP

A, M

OSMAX

STKO1

M,0

ERREX ;OPERATOR STACK OVERFLOW
E.M ;GET Csp

D,0

M 105P=0SP+1

PSW sRECALL OPERATOR
H,0PERV

D ;OPERV(OSP)

M,A sOPERV (OSP) =OPERATOR
H,HIERV

D

M,B $HIERV(OSP) =PRIORITY

;LOAD TOP ELEMENT FROM VSTACK TO H,L

LXI
MOV
ORA
JINZ
CALL
LXI
RET

DCR
DCR
MOV
MVI
LXI
CAD
MOV

H,VSP

A, M

A

LODOK

EKREX  jUNDERFLOW
H,0

M

M :VSP=VSP-2
C.M {LOW BYTE
8,8

H,VSTACK

B $VSTACK (VSP)
C,M $GET LOW BYTE

45

18E8
18E9
18EA
18E8B

18EC
18EF
18F8
18F3

18F4
18F5
18F7
18F8
18FB
18FC
18FD
18FE
18FF
1904

1981
1983
1905
19087
1909
19¢8
190D
190F
1911
1913
1915
1917
1919

1918
191E
191F
1920
1923
1924
1926
1927
152a
192C

23
66
69
c9

3
LODV2:
CDCF18

CDCF18
C9

}
APPLY:
6F
2600

110119
19
S5E
23
66
6B
E9
¥
8919 OPTAB:
9219
9919
9F19
AB19
BF19
C619
D219
D919
E0L19
EC19
F819
851B
;

i
SHFT:
CDEC18
7A
B7 )
c22719
78
FE1l
D8
CD851B
3El0
c

SHERR:

CPIM VERSION
COPYR!GHT © 1976
DIGITAL RESEARCH
P. 0. 82X 573
INX H PACIFIC GROVE, CA. 53353
MOV H,M ) .
MOV 0. SER. #
RET
;LOAD TOP TWO ELEMENTS DE HOLDS TOP, HL HOLDS TOP=1
CALL LoDVl
XCHG
CALL LODV1
RET
;APPLY OPERATOR IN REG-A TO TOP OF STACK
MOV L,A :
MVI H,P
DAD H ;OPERATOR NUMBER*2
LXI D,OPTAB
DAD D ; INDEXED OPTAB
MOV E,M ;LOW ADDRESS
INX H
MOV H, M sHIGH ADDRESS
MOV L,E ’
PCHL 3SET PC AND GO TO SOBROUTINE
oW MULOP .
DW DIVOP . *
DW MODOP '
DW SHIOP
DW SHROP
DW ADDOP
DW SuBOP
oW NEGOP
DW NOTOP
DW ANDOP
DW OROP
DW XOROP
DW ERREX s (

SPECIFIC HANDLERS FOLLOW
;SET UP OPERANDS FOR SHIFT L AND R

CALL LODV2

MOV A,D $ENSURE 0-15

ORA A

JINZ SHERR

MOV A,E

CpPI 17

RC 3RETURN IF 0=16 SHIFT
CALL ERREX

MVI A, 16

RET
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CP/aS VERSION
COPYRIGHT © 1976
CPIM VERSION DIGITAL RESEARCH
COPYRIGHT © 1976 ‘ P.0.80X 579
DIGITAL RESCARCH PACIFIC GROVE, CA. 93350
NEGP: ;COMPUTE 0-H,L TO H,L ; 1968 DTEMP: DS 2
192D AF X KA A P. 0. BOX 579 196D BNUM: DS 1 SER. #
192E 95 SuB L PACIFIC GROVE, CA. 93950 '
192F 6F »ov L.A SER . MULF: ;MULTIPLY D,E BY H,L AND REPLACE H,L WITH RESULT
1533 3E00 MVI A8 - # 196E 44 MOV B, H
1932 9C SBB H 196F 4D MOV c,L 1COPY OF 1ST VALUE TO B,C FOR SHIFT AND ADD
1933 67 MoV H,A 1970 2100864 LXI H,0 sH,L 1S THE ACCUMULATOR
1934 C9 RET 1973 AF MUL@: XRA A
s 1974 78 MOV A,B ;CARRY IS CLEARED
1935 CDEC18 DIVF: CALL LODV2 1975 1F RAR
DIVE: ; (EXTERNAL ENTRY FKOM MAIN PROGRAM) 1976 47 MOV B,A
1938 EB XCHG :SWAP D,E WITH H,L FOR DIVIDE FUNCTION ©1977 79 MOV A,C
3 COMPUTE X/Y WHERE X IS IN D,E AND Y IS IN H,L 1978 1F RAR :
: THE VALUE OF X/Y APPEARS IN D,E AND X MOD Y IS IN H,L 1979 4F MOV C,A
H 197A DAB219 JC MULY ;SKIP THIS ADD IF LSB IS 3ERO
1939 226819 SHLD DTEMP  ;SAVE X IN TEMPORARY 197D 89 ORA B
133C 216D19 LXI H,BNUM ;STORE BIT COUNT 197 C8 RZ sRETURN WITH H,L
193F 3511 MVI M,11H 197F C38319 JMP MUL2 3$SKIP ADD
1941 910300 LXI 8,0 sINTIALIZE RESULT 1982 19 MUL1l: DAD D ;ADD CURRENT VALUE OF D
1944 C5 PUSH B 1983 EB MUL2: XCHG ;READY FOR *2
1645 AP XRA A jCLEAR FLAGS . 1984 29 DAD H
DLOOP: 1985 EB XCHG
1945 78 MOV AE ;GET LOW Y BYTE 1986 C37319 Jup MUL®@ 5
1947 17 RAL . 3
1948 SF MOV E,A MULOP: ;MULTIPLY D,E BY H,L
1949 7A MOV A,D 1989 CDEC18 CALL LoDV2
194A 17 RAL 198C CD6E19 CALL MULF
1943 57 MOV D,A 198F C3011A JIMP ENDOP
194C 35 DCR M sDECREMENT BIT COUNT H
1540 El POP H sRESTORE TEMP RESULT , DIVOP: ;DIVIDE H,L BY D,E
194 C8 RZ ;ZERO BIT COUNT MEANS ALL DONE 1992 CD3519 CALL DIVF
1545 3E49 . MVI A,0 ;ADD IN CARRY 1995 EB XCHG $RESULT TO H,L
1951 CE32 ACI 0 sCARRY 1996 C3011A JMP ENDOP
1953 29 . DAD H ;SHIFT TEMP RESULT LEFT ONE BIT 1
1554 44 MOV B,H ;COPY HA AND L TO A A ND C 1999 CD3519 MODOP: CALL DIVE
1955 85 ADD (7 199C C3011A JMP ENDOP _
1956 2A6B1 LHLD CTEMP  ;GET ADDRESS OF X . :
1959 95 - suB L ;SUBTRACT FROM TEMPORARY RESULT 199F CD1B19 SHLOP: CALL SHFT ;CHECK VALUES
195A 47 MOV C,A 1942 B7 SHL@: ORA A }DONE? '
1953 78 MOV A,B 19A3 CAQ11A Jz ENDOP
195C 9C SBB H 19A6 29 DAD H sHL=HL¥2 e
195D 47 MOV B,A 19A7 3D DCR A
1952 C5 PUSH B ;SAVE TEMP RESULT IN STACK . 19A8 C3A219 Jmp SHL®
195F D26419 JNC DSKIP  ;NO BORROW FROM SUBTRACT . f 3
1562 39 DAD 8 sADD X DBACK IN 19AB CD1B19S SHROP: CALL SHET
1963 E3 XTHL sREPLACE TEMP RESULT ON STACK 19aE 87 SHRU#: ORA A 1DONE?
1964 216D19 DSKIPs LXI H,BNUM ;RESTORE H,L 19AF CAQ11A Jz ENDOP
1967 1P cHe 1982 F5 PUSH PSW ;SAVE CURRENT COUNT
1968 C34619 JMP DLOOP  ;REPEAT LOOP STEPS 1983 AF XRA A
" 1984 7C MOV AH
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CP).s VERSION
CP/M VERSION COPYRIGHT © 1976
o n
COPYRIGHT © 1976 DIGITAL RESr.—ARuH
1985 1P RAR DIGITAL RESE 1A@e 6F MoV L,A p. 0. BOX 579
1936 67 MOV H,A ARCH ; -
1937 7D MOV AL P. 0. BOX 579 1Ag1 C39318  ENDOP: JMP STKV PACIFIC GROVE, CA. 93950
9 F R :
gl i S, PACIFIC GROVE, CA. 93950 ; SER. #
193A Fl POP PSW SER. '
1933 3D DCR A # ENDEXP: ;RETURNS ZERO FLAG IF SYMBOL 1S CR, 3, OR ,
1923C C3AE1l9 JMP SHRA 1A04 3A8584 LDA TOKEN

: ' 1A07 FEQ4 cpl SPECL
198F CDEC18 ADDOP: CALL LODV2 1a09 Co RNZ JNOT END IF NOT SPECIAL
19C2 19 ADDO: DAD D ?
19C3 C3011A Jup ENDOP 1AGA 3A8901 LDA ACCUM

: 1ABD FEGD cerI CR
19C6 CDEC18  SUBOPs CALL  LODV2 ‘ IAEE €R RZ .
19C9 EB XCHG sTREAT AS HL+(=DE) 1A10 FE38B cpI :
19CA CD2D19 CALL NEGP 30-HL iﬁ}g tc*gzc ggl o
19CD €3C219 ) JMP ADD2 et e '

1906 COCF18  NEGOP: CALL  LODV1 . 1A16 FE21 cer 1
1903 C02019 NEGO: CALL NEGP ;COMPUTE @=HL 1al18 C9 RET
1906 C3011A JMP ENDOP ]

; . OPAND: ;SCAN THE OPERAND FIELD OF AN INSTRUCTION
19c9 CCCP18 NOTOPs CALL Loovl ] (NOT A D3 WITH FIRST TOKEN STRING > 2 OR )
190C 23 INX H $365536=HL = 65535=(HL+1) 1A19 AF XRA A
19cD €3D319 JMP NEG® 1A1A 329118 . STA osp $ZERO OPERATOR STACK POINTER

; 1A1D 329218 STA vSP
19€9 CDEC18 ANDOPs CALL LODV2 : ) . _ 1A20 3D DCR A ;255
193 7A MOV A,D 1A21 326C18 STA UNARY
19E4 A4 ANA H 1A24 210000 LXT H,0
1925 67 MOV H,A 1A27 22C901 SHLD EVALUE
19£6 7B MOV A,E 5 1
19E7 AS ANA ; (9):1"}] JARRIVE HERE WITH NEXT ITEM ALREADY SCANNED
19E3 67 ' MOV L,A 1A2A CD@41A CALL ENDEXP  ;DONE?
16E9 C3811A JMp ENDOP 1A2D C25D1A INZ orPl

3 : EMPTY THE OPERATOR STACK
19EC CDEC18 OROP: CALL LODV2 1r30 219118 EMPOP: LXI H,0SP
19EF 7A MOV A,D 1A33 7E MOV A,M sGET THE OSP AND CHECK FOR EMPTY
1973 B4 ORA H ' ) 1A34 B7 ORA A
1971 67 "oV H.A 1A35 CA481A J2 CHKVAL ;JUMP IF EMPTY
1972 78 MOV ALE 1A38 35 DCR M sPOP ELEMENT
19F3 BS ORA L 1A39 SF MOV E,A ;COPY FOR DOUBLE ADD
1974 6F MOV L,A i:gg igw :‘\:/? g .
19F5 C3611A Jamp ENDOP

3011 . iaao %16018 LXI #,OPERV
1973 CDEC18  XOROP: CALL  LODV2 Ad4p 19 DAD D ;INDEXED = OPERV(OSP)
19FB 7A MOV - A,D 1a41 7 MOV A M ;GET OPERATOR
195C AC XRA H 1A42 CDF418 CALL APPLY  ;APPLY OPERATOR
19FD 67 MOV H,A 1A45 C330l1a JMP EMPOP
197E 78 MOV AE !
1977 AD XRA L CHKVAL3



1A48
1a48
144D
1A50
1AS3
1A55
1456
1AS9
1ASC

1A5D
1A63
1A62
1A65
1A68
1A6A

1A6D
1A73
1A71
1274
1A76
1A79
1A73
1A7E
1R7F
l1ag@
1A51
1A84
1A85
1A86

1#59
1A88
1A88
1A91

1294
1A97

1A9A
1A5C

1A9P

3A9218
FE@2
c48518
3A3C01
FE23
ce
2A8118
22C%31
c9

3aecel
FE20
C27F1B
3a8581
FE®B3
C2891A

338801
B7
ccgsls
FE®3
C4851B
1600
218921
SE

23

30
CAaB51A
56

EB
C37118B

FEB2

C2941A
2A8621
€37118

CDA615
€2311B

PE10Q
D22618

FEBC

1]
OPls

0P23

7
OP3s

H
OP4:

.. e

b ) ) b )
ém\ lesp sMUST BAVE ONE ELEMENT IT THE STACK
134
CNZ ERREX
LDA PBUFF
CcpI e
RNZ ;EVALUE REMAINS AT[ZEROU
LHLD VSTACK ;GET DOUBLE BYTE If EFNSFeRs
SHLD EVALUE (& ION
RET COPYRIGHT ® 1976
JMORE TO SCAN DIGITAL RESEARCH
LDA PBUFF P. 0. BOX 579
CPI . - N
Nz GETOP PACIFIC GROVE, CA. 93950
LOA TOKEN
ceI STRNG ;1S THIS A STRING? SER. #
JNZ or3
STRING = CONVERT TO DOUBLE PRECISION
LDA ACCLEN
ORA A
Cz ERREX  jERROR IF LENGTH=@
cpl 3
CNC ERREX  ;ERROR IP LENGTH>2
MVI 0,3
LXI H,ACCUM
MOV E,M ;LSBYTE '
INX H ) ,
DCR A ;A HAS THE LENGTH !
Jz op2 ;ONE OR TWO BYTES
MoV D,M ;FILL HIGH ORDER
XCHG ;VALUE TO H,L
Jup STNUM  ;STORE TO STACK
;NOT A STRING, CHECK FOR NUMBER
CPI NUB
JINZ or4
LHLD VALUE  ;NUMERIC VALUE
Jup STNUM !

sNOT STRING OR NUMBER, MUST BE ID OR SPECL

CALL BGET ;BINARY SEARCH, GET ATTRIBUTES
JNZ 9249 sMATCH?

YES, MAY BE OPERATOR

CPI OPER+1

JINC OF5

OPERATOR ENCOUNTERED MS NIBBLE OF B IS PRIORITY NUMBER LS NIBBLE

IS THE OPERATOR
ACC HAS THE OPERATOR NUMBER, B HAS PRIORITY
ceI LPAR 3(?

Sl

1AAL
1AA2
1AAS

1AA8
1AM9
1AAC
1AAE
1AB1
1AB2

1ABS
1AB6

1A8B9
1ABA
1ABD
1ABE
1AC1
1AC2
1AC3
1ACS
1ACS8
1AC9Y
1ACA
1ACB

1ACE
1AD1
1AD2
1ADS
1ADG
1a07
1ADA
1ADB

1ADE
1ADF
1AED
1AE2

1AES

1AES 7

4F
3A6C18
C2851A

B7
ccsslp
3EFF
326C18
79
C30318

B7
C20E1B

C5
3A9118
B7
CADE1A
se
1D
1602

217718 -

19
7E
B8
DADE1A

219118
73
216D18
19
7E
CDF418
Cl
C3B91A

Cl

79
FEBD
c2@318

219118
E

H

3
OPER1:

i
OPER2:

i
OPER3:
H

) v '
MOV C,A 1SAVE COPY OF OPERATOR NUMBER
LDA UNARY
JNZ OPER1 ;JUMP IF NOT A (
( ENCOUNTERED, UNARY MUST BE TRUE
ORA A
cz ERREX
MVI A,COFFH
STA UNARY ;UNARY IS SET TRUE
MOV a,C sRECOVER OPERATOR
JMP OPER4 ;CALLS STKO AND SETS UNARY TO TRUE

sNOT A LEFT PAREN
ORA A

JINZ OPER6 sMUST BE + OR = SINCE UNARY IS SET
UNARY NOT SET, MUST BE BINARY OPERATOR

;COMPARE HIERARCHY OF TOS

PUSH B ;SAVE PRIORITY AND OPERATCR NUMBER
LDA oSsP

ORA A

Jz OPER3 ;NO MORE OPERATORS IN STACK

MOV E,A ;0SP TO E

DCR E ;05p-1

MVI 0,0

LX1 H,HIERV

DAD D ;HL ADDRESSES TOP OF OPERATOR STACK
MOV A,M $PRIORITY OF TOP OPERATOR

cMp B sCURRENT GREATER?

Jc OPER3 ;JUMP IF SO

APPLY TOP OPERATOR TO VALUE STACK

LXI H,0SP

MOV M,E ;0SP=0SP-1

LXI H,0PERV

DAD D

MOV A, M ;OPERATOR NUMBER TC ACC

CALL APPLY

POP B ;RESTORE OPERATOR NUMBER AND PRIORITY
JMP OPER2 ;FOR ANOTHER TEST

;ARRIVE HERE WHEN OPERATOR IS STACKED
CHECK FOR RIGHT PAREN BALANCE

POP B ;OPERATOR NUMBER IN C, PRIORITY IN B

MoV a,c

cpI RPAR

INZ OPER4  ;JUMP IF NOT A RIGHT PAREN

RIGHT PAREN FOUND, STACK MUST CONTAIN LEFT PAREN TO DELETE
LXI H,0SP

MOV AN
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1AE9
1AEA
1AED
1AEE
1AEF
1AF9
1AF2
1AFS
1AF6
1AF7
1AF9
1AFC

IAPF
1809

1803
1836
1348
1828

1B2E
188F
1811
1814
1816
1219
1B1A
1818

1B1lE
igze
1823

1826
1828
1823
1B2C
1B2E

1831
1334
1836
1539
1e3C

B7
CAFCl1A
30

77

SF
1603
216018
19

7€
FE3C
CAFF1A
Cp351B

AP
C3eslB

cD3a18
3EFF

3z6C18
C37r1B

C3391A

FE@8
C4851B
C3391A

FEI1l
CccCas1s
68
2602
C3711B

3A8501
Fz04
c25318
3ag981
FE24

N ) y )
CP/¥ VERSION
COPYRIGHT ® 1976
ORA A $2ERO? DIGITAL RESEARCH
Jz LPERR  ;PAREN ERROR IF SO P. 0. BOX 579
DCR A ;0Sp-1 B ,
MOV M,A sSTORED TO MEMORY PACIFIC GROVE, CA. 93950
MOV E,A [
MVI D0 i SER. #
LXI H,0PERV o
DAD D
MOV AM ;TOP OPERATOR IN REG=A
cpl LPAR . :
Jz NLERR ;sJMP IF NO ERROR = PARENS BALANCE -
LPERR: CALL ERREX
NLERR: ;ERROR REPORTING COMPLETE
XRA A
J¥p OPERS ;TO CLEAR UNARY FLAG
7
OPER4: ;ORDINARY OPERATOR
CALL STKO
MVI A,BFFH ;TO SET UNARY FLAG '
OPERSs STA UNARY
JMP GETOP ;FOR ANOTHER ELEMENT
7 .
OPER6: ;UNARY SET, MUST BE + OR =
MOV A,C ;RECALL OPERATOR
CPI PLUS
Jz GETCP ;IGNORE UNARY PLUS’
CPI MINUS .
JINZ CHKNOT
NR A ;CHANGE TO UNARY MINUS
MOV C,A
JMP OPER2
CHKNOT: ;UNARY NOT SYMBOL?
CPI NCTF
CNZ ERREX -
JMP OPER2
H
’
OP5: sELEMENT FOUND IN TABLE, NOT AN OPERATOR
CPI PT ;PSEUDO OPERATOR?
Cz ERREX sERROR IF SO
MOV L,B ;GET LOW VALUE TO L
MVI H,8 3ZERO HIGH ORDER BYTE
JMP STNUM ;STORE 1IT ’
1
OP6: ;NOT FOUND IN TABLE SCAN, $?
LDA TOKEN
CPI SPECL
JINZ orP?7
LA ACCUM
cpI ‘s’

1B3E
1841
1B44
1847
1B4A
1B4D

1852
1853
1BS6

1859
1858
1B5E
1861
1864
1867
1B69
1868

1B6E

1871

1818

187C

1845

1B85S
1886
1B88
1888
1B8C

1BAS
188D

CA4AlB
cngs1B
210000
C3711B
2AD201
cailie

CD4613
Cn4913
C2641B

3E50
CcD1862
CD4aCl3
C36E1B
CD5213
E687
3ESS
cclse2

CD5813

3A6C18

Bdgaig

CD9318

€391k

E5
3E4S
Cplga2
El

(o)

) v
CP/M VERSION
IGHT @ 1576
Jz CURPC  ;USE CURRENT PC COEYRC%If3~5'°
CALL ERREX \GITAL RESEARCH
LXI H,0 Y
JMp STNOM P. 0. 383X 57§
CURPC: LHLD ASPC ;GET CURRENT PC PACIFIC GROVE, CA 83850
JMP STNUM
3 SER. #
OP7: NOT §, LOOK IT UP
CALL LOOKUP
CALL FOUND
INZ FIDENT
: NOT FOUND IN SYMBOL TABLE, ENTER IF PASS 1
MVI AP’
CALL PERR
CALL ENTER  ;ENTER SYMBOL WITH 2ERO TYPE FIELD
Jup FIDEO
PIDENT: CALL GETTY 3;TYPE T0 H,L
ANT 1118
MVI A, ‘0"
cz PERR
H
FIDEQ:
CALL GETVAL ;VALUE TO H,L
;
STNUM: ;STORE H,L TO VALUE STACK
LDA UNARY
gik Rexey §§§§§§38§§§é€5ﬁ¥5§§3 WITH UNARY OFF
CALL STKV $STACK THE VALUE
éeToP: GRLL 564N
3
ERREX: ppUT “E HE?R?R IN OUTPUT BUFFER
MVI A,'E
CALL PERR
POP B
RET

ENDMOD EQU
END

($ AND OFFE@H) + 28H

sNEXT BALF PAGE
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1BAD

2232
1139
1342
15A8
1858

3203
8212
A215
9218
g218
921E

1183
1106

1343
13456
1345
134C
1347
1352
1355
1358

15A6

1863
1866
1859

8378
81ac
el1s4

8185
¢leé
8188
de42

e %o %o we ve

i
100D
SCMOD
SYAOD
BMOD
OPMOD

SETUP
PCON
wOBUFP
PERR
CHEX
ECR

;
INITS
SCAN

7

INISY
LOOKUP
FOUND
ENTER
SETTY
GETTY
SETVAL
GETVAL

BGET
V
OPAND

MULFP
DIVF

-1

CP/M VERS!ON
CP/H RESIDENT ASSEMBLER MAIN PROGRAJt COPIRGHT © 1976
COPYRIGHT (C) 1876 DIGITAL RESEARCH
GARY A, KILDALL . 0. 80X 579
PACIFC GROVE, CA. 93950
1BAGH

ORG

MODULE ENTRY POINTS

EQU
ECU
ECU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

SER. #

20428 ;10 MODULE

11608  ;SCANNER MODULE

1340¢H ;SYMBOL TABLE MODULE

15A6H  ;BINARY SEARCH MODULE

1868H  ;OPERAND SCAN MODULE

I0MOD+3H sFILE SETUP FOR FACH PASS

IOMOD+12H ;WRITE CONSOLE BUFFER TO CR

IOMOU+15H sWRITE PRINT BUFFER AND REINITIALIZE
IOMOD+18H sWRITE ERROR CHARACTER TO PRINT BUFFER '
I10MOD+1BH ;SEND HEX CHARACTER TO MACHINE CODE FILE
IOMOD+1EH ;END OF PROCESSING, CLOSE FILES AND TERMINATE
SCMOD+3H sINITIALIZE SCANNER MODULE

SCMOD+6H ;SCAN NEXT TOKEN

SYMOD+3H ;INITIALIZE SYMBOL TABLE

SYMOD+6H $LOOKUP SYMBOL IN ACCUMULATOR

SYMOD+9H sFOUND IF NZ FLAG

SYMCD+@CH ;ENTER SYMBOL IN ACCUMULATOR

SYMOD+3FH sSET TYPE FIELD

SYMOD+12H sGET TYPE FIELD

SYMOD+158 ;SET VALUE FIELD

SYMOD+18H 3sGET VALUE FIELD

BMOD+6H ;BINARY SEARCH AND GET TYPE/VALUE PAIR
OPMOD+3H ;GET OPERAND VALUE TO ‘EVALUE’

OPMOD+6H sMULT D,E BY H,L TO H,L

OPMOD+9H ;DIVIDE HL BY DE, RESULT TO DE

COMMON EQUATES

EOU
EQU
EQU

EQU
EQU
EQU
EQU

129 sMAX PRINT SIZE

18CH ;PRINT BUFFER

PBUPF+PBMAX sPRINT BUFFER POINTER

PBP+1 ;sCURRENT TOKEN UDER SCAN

TOKEN+1 ;VALUE OF NUMBER IN BINARY g
VALUE+2 ;ACCUMULATOR LENGTH

64 sMAX ACCUMULATOR LENGTH

S5

189
01C9

., 01CB

81CD

' g1CF

0100
81D2
01D4
P1D6

0801
0002
00603
nead

00l

- poe2

enca
0025
0006

. epos

eoeB
geoc

902D
000A
go1a
8318

0010
0011
8005
0012
0013

19021

18A0Q
1BAl
18A4

1BA7
1BAA
1BAD

AT
32CFol
CD4313

CDg311
CDé3g2
210000

ACCLEN+1
ACCUM+ACMAX sVALUE FROM EXPRESSION ANALYSIS

EVALUE+2
SYTOP+2

;CURRENT SYMBOL TOP
3sMAX ADDRESS+1

SYMAX+2
PASS+1
FPC+2
ASPC+2
SYBAS+2

;CURRENT PASS NUMBER

;FILL ADDRESS FOR NRXT HEX BYTE
;ASSEMBLER'S PSEUDO PC

sBASE OF SYMBOL TABLE

1CURRENT SYMBOL ALDRESS

GLOBAL EQUATES

1 ; IDENTIFIER
5 Pt CP/M VERSION .
4 ;SPECIAL CHARACTER CIPYRIGHT © 137

gcals ;PROGRAM LABEL

ac1ap ;DATA LABEL

01028  ;EQUATE cmrh AnAUE Al
21018 SSET PACIFICGROVELCA S
01108 ;MACRO SER. #

12008 JEXTERNAL

10118 ;REFER

11008 :GLOBAL

@DH ;CARRIAGE RETURN

OAH JLINE FEED

1AH ;END OF FILE

16 sSTARTING POSITION OF PRINT LINE

16 ;REGISTER TYPE

RT+1 ;PSEUDO OPERATION

5 ;PSEUDO OPERATOR ‘ENDIF®

Pr+l

OBASE+l ;FIRST OPERATOR

OBASE+15;LAST OPERATOR

MAIN STATEMENT PROCESSING LOOP

ACCUM EQU
EVALUE EQU
}
SYTOP EQU
SYMAX EQU
i
PASS EQU
FPC EQU
ASPC EQU
SYBAS EQU
SYADR FEQU
;
;
IDEN EQU
NUMB EQU
STRNG EQU
SPECL EQU
’
PLABT EQU
DLABT EQU
ECUT EQU
SETT EQU
MACT EQU
i
EXTT EQU
REFT EQU
GLBT EQU
’
CR EQU
LF EQU
EOF EQU
NBMAX EQU
RT EQU
PT EQU
PENDIF EQU
OBASE ELCQU
0ol EQU
015 EQU
i
H
XRA
STA
CALL
RESTART:
CALL
CALL
LXI

A
PASS ;SET TO PASS Q0 INITIALLY
INISY sINITIALIZE THE SYMBOL TABLE

;PASS LOOP GOES FROM 8 TO 1

INITS ;INITIALIZE THE SCANNER
SETUP 3SET UP THE INPUT FILE
R,8

S6



1833
1883
1826
1883

1B8C
lsze
18C2
18C4
12¢C7
1BC9

13CC
18CF
18D1

1BD4
1807
1BDA

1RDD
18CF

1BE2
1BES

18£8
1BEB
1BEE

1871
1BP4
1BF?
1BFS
18F8

1BFE
1Ca1
1Ca3

1C86
1Ce9

22E820
22p¢2¢2

220201
22ED20

CDE8611
348591
FEJ2
CABC1B
FEQ4
c2op1B

3A8931
FE2A
c2311F

CD0B20
c2iC1p
c3s21p

FEd]
C27C1lp

CDA61S
CA391C

CrC4613
CD4913
C2FE1B

CD4Cl13
3ACFel
87

C4r0728
c3aClc

CD5213
FEDJ6
c2eclc

CDE328
c3s521®

) . ) )
SHLD SYLAB  ;ASSUME NO STARTING LABEL
SHLD FPC
SHLD ASPC
SHLD EPC {END BC
:
SCNEXT: sSCAN THE NEXT INPUT ITEM
CALL SCAN
SCN@: LDA TOKEN
(34 NUMB ;SKIP LEADING NUMBERS FROM LINE EDITORS
Jz SCNEXT
CPI SPECL  jMAY BE PROCESSOR TECH’S COMMENT
JNZ SCN1
: SPECIAL CHARACTER, CHECK FOR *
LCA ACCUM
crrI *t
JINZ CHEND sEND OF LINE IF NOT *
; * FOUND, KO PRECEDING LABEL ALLOWED
CALL SETLA
INZ STERR sERROR IF LABEL
JMP CHEN1  ;SCAN THE COMMENT OTHERWISE
H
SCN1: NOT NUMRBER OR SPECIAL CHARACTER, CHECK FOR IDENTIFIER
CPI ICEN
INZ STERR  ;ERROR IF NOT
:
: IDENTIFIER FOUND, MAY BE LABEL, OPCODE, OR MACRO
CALL BGET JBINARY SCEARCH FIXED DATA
J2 CHKPT  ;CHECK FOR PSEUDO OR REAL OPERATOR
H
: BINARY SEARCH WAS UNSUCCESSFUL, CHECK FOR MACRO
CALL LOOKUP
CALL FOUKD
JNZ LFOUN  ;NZ FLAG SET IF FOUND
H
; NOT FOUND, ENTER IT
CALL ENTER  ;THIS MUST BE PASS § CP/M VERSION
bR COPYRIGHT © 1976
CN3Z ERRP ;PHASE ERROR IF NOT DIGiTAL RESETARCH
JKP SETSY  ;SET SYLAB P. 0. BOX 579
; . 0.
; ITEM WAS FOUND, CHECK FOR MACRO PACIFIC GROVE, CA. 93950
LFOUN: CALL GETTY
CPI MACT SER. #
INZ SETSY

MACRO DEFINITION FOUND,
CALL ERRN
Jup CHEN1

EXPAND MACRO
sNOT CURRENTLY IMPLEMENTED
3SCANS TO END OF CURRENT LINE
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1cac
1cer
1Cle
1C11
1C14
1C17

1C1A
1C1D
1C2@
1C22
1C25
1C28
1C2A
1C2D

1C32
1C32

1C35
1C36
1C38
1C39
1c3¢C
1C3D0
1C3E
1C3F
1C42
1C41
1C42

1C43
1C45
1C47
1C49
1C48
1C4D
1C4F
1C51
1C53
1C55
1C57
1CS9

2AEB20
7D
B4
C40D20
2AD6O1
22EB20

CDB611
3A8501
FER4

C2B8F1B
3a8981
FE3A

C2BF18
C38ClB

FE1l
c2p710

58
1608
1B
21431C
19
19
SE
23
66
68
E9

581C
A91C
colc
DE1C
1510
181D
1E1D
4010
871D
8D1D
A71D
CE1D

o ... .. | CP/MVERSION
SETSY: ;LABEL FOUND = IS IT THE ONLY ONE? COPYEGHTC)IS?S
LHLD SYLAB i .
MOV AL DIG'TAL RESEARCA
ORA u : P.0.BOX 579
CNZ ERRL ;LABEL' ERROR IF NOT ; .
LHLD SYADR  ;ADDRESS OF SYMBOL . PACIFIC GROVE, CA. 83353
SHLD SYLAB  ;MARK AS LABEL FOUND
: . SER. #
; LABEL FOUND, SCAN OPTIONAL “:°
CALL SCAN
LOA TOKEN
CPI SPECL .. L heomn e
INZ SCNG sSKIP NEXT SCAN IF NOT SPECIAL
LDA ACCUM
CcPI ‘2t
INZ SCN®@
JIMP SCNEXT ;TO IGNORE “:°
;
) BINARY SFEARCH FOUND SYMBOL, CHECK FOR PSEUDO OR REAL OP
CHKPT: CPI PT ;PSEUDO OPCODE?
INZ CHKOT
'
: PSEUCO OPCODE FOUND, BRANCH TO CASES
MOV E,B ;B UAS PARTICULAR OPERATOR NUMBER
MVI D,0 ;DOUBLE PRECISION VALUE TO D,E
DCX D ;BIASED BY +1
LXI H,PTTAB ;BASE OF JUMP TABLE
DAD D
DAD D
MOV E,M
INX H
MoV H,M
MOV L,E
PCHL ;JUMP INTO TABLE
3
PTTAB: ;PSEUDO OPCODE JUMP TABLE
oW l:! ;DB
DW SDS ;DS
DW SDW ;DW
DW SEND ;END
DW SENDIF  ;ENDIF
DW SENDM  ;ENDM
DW SEQU sEQU
DW SIF JIF
DW SMACRO ;MACRO
oW SORG ;ORG
DW SSET ' ;SET
DW STITLE ;TITLE
7
SDB1:

S8



1C58

1C5¢e
1C61
1Ce4
1C66
1C69
1C4C
1C6D

1C70
1C71
1C72
1C73
1C76
1C77
1C7A
1C73
1C7¢C
1C70
1C7e
1C8l
1882
1C83

Cg6
189

1C8C
1CH9F
1C92

£93
1C§7
1C58

1C%3
1C9E
1CAl
1CA3
1CAS

1CA9
1CaC
1CAF
1CB2
1C33
1CB6
1¢ca7

Cpea2s

CDe611
338591
FE33
C€28C1C
3jagsal
3D
CABClC

47
24
24
218981
¢S
CA861C
cs
46
23
ES
Cp4820
El
C1
C3761C
CDP61l
C3931C

CD6318
2AC931
c

§§c1za
CD4820

COF917
COBGAlE
FE2C

CASELC
C3311F

CDUYA20
CcAa620
CDD11E
ES

2AD2081
19

220221

S0BOs

SDBl:

§DB2:

1
SDBC:

SDB3s

i
SDSs

N ) ) )
CALL FILAB  ;SET LABEL FOR THIS LINE TO ASPC
CALL SCAN ;PAST DB TO NEXT ITEM
LDA TOKEN  ;LOOK FOR LONG STRING
ceI STRNG
JINZ SDBC ;SKIP IF NOT STRING
LOA ACCLEN
DCR A JLENGTH 1 STRING?
Jz SDBC
LENGTH 0,2,... STRING
MOV B,
INR B
INR B sBECOMES 1,3,... FOR @,2,... LENGTHS
L¥XI H,ACCUM ;ADDRESS CHARACTERS IN STRING
DCR B ;COUNT DOWN TO ZERO
Jz Sp382 ;SCAN DELIMITER AT END OF STRING
PUSH B $SAVE COUNT
MoV B,M ;GET CHARACTER
INX H
PUSH H ;SAVE ACCUM POINTER
CALL FILHB  ;SEND TO HEX PILE CPIM VERSION
POP E COPYRIGHT ® 1976
gg; gy DIGITAL RESEARCH
CALL SCAN ;TO THE DELIMITER p. 0. BOX 579
SR PACIFIC GROVE, CA. 93950
NCT A LONG STRING SER. # )
CALL OPAND  ;COMPUTE OPERAND .
LHLD EVALUE sVALUE TO H,L
MOV A,H
B . (HIRY QEDER MUST BE ZERO
N QO 1A e
CALL FILH3
;END OP ITEM - UPDATE ASPC
CALL SETAS  ;SET ASPC TO FPC
CALL LELIM
CPI o3 .
Jz SD30 ;FOR ANOTHER ITEM
Jmp CHEND  ;CHECK END OF LINE SYNTAX
CALL FILAB  ;HANDLE LABEL IF IT OCCURRED
CALL PADD ;PRINT ADDRESS
CALL EXPl6 3SCAN AND GET 168IT OPERAND *
XCHG ;TO D,E
LBLD ASPC ;CURRENT PSEUDO PC
CAD D s +EXPRESSION
SHLD ASPC

S9

1CBa
1CBD

1Cca

1CC3
1CC6
1CC?
1CC8
1ccB
1CcccC
1CCD
1CD2d
1CDp3
1CDé
1Co8
1Con

1CCE
1CEl
1CE4
1CEY
1CES
1CEC
1CEF
1CF2
1CF4
1CF7
1CFA
1CFC
ICFF
1002
1085
1007
102A
1peD
100F
1D12

1D1s

ipls
1p1s

1D1E

220001
C3311F

CDOA20

CDD11E
ES5

45
CD4828@
El

44
CD4820
CDFI1P
CDOBALE
FE2C
CAC31C
C3311F

CoeA20
CDAG28
3A08Ca1
FE20

C2311F
COD11E
3A0C01
FE20

C2FAlC
22ED20
3E20

320Cal
CDAs11
3A8501
FER4

C27C1F
3A8931
FEBA

c27C1P
C38B1F

C3pllD

CDE322
C3p11D

Cpeg20

[}
SDW3
SDWO:

!
SEND:

SENDO:

SHLD
JMP

CALL

CALL
pUSH
MOV
CALL
POP
MOV
CALL
CALL
CALL
CPI
Jz
JMP

CALL
CALL
LDA
ceI
JINZ
CALL
LDA
CPI
JNZ
SHLD
MVI
STA
CALL
LDA
CPI
JNZ
LDA
CpI
JINZ
JMP

i
SENDIF:

;
SENDM3

3
SEQU:

JIMP

CALL
JMP

CALL

FPC
CHEND

FILAB

EXP16
H

B,L
FILHB
H

B,H
FILHB
SETAS
?EPIH

SDwW9
CHEND

FILAB
PADD
?HUFF

CHEND
EXP16
PBUFF

SENDQ
EPC
A’
PBUFF
SCAN
TOKEN
SPECL
STERR
ACCUM
LF
STERR
ENDAS

.

POEND

ERRN
POEND

SETLA

sNEXT TO FILL

;sHANDLE OPTIONAL LA

;GET 16BIT OPERAND
;SAVE A COPY

)LOW BYTE FIRST
;SEND LOW BYTE
;RECLAIM A COPY
{HIGH BYTE NEXT
JSEND HIGH BYTE
;SET ASPC=FPC
;CHECK DELIMITER S

CP/M VERSION

COPYRIGHT © 197
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC CROVE, CA. 53250

NTAXSER. #

3JGET MORE DATA

JWRITE LAST LOC

;GET EXPRESSION IF

;EXPRESSION FOUND,

IT’S THERE

STORE IT FOR LATER

;CLEAR ERROR, IF IT OCCURRED

sCLEAR CR

JEND OF ASSEMBLER
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1021
1D24
1027
1028
1Cc23
1D2E
1031
1034
1037
1p39
iD3Aa
1p30

1cse
1043
1D45
1D49
1c48
1042
1c4are
1D52

1053
1056
1059
lpsB
105€E
10561
1063
1065
1068
1053

1D6E
1072
1073

~T76
1675
1078
1D7E
107F
1081
1084

1087
108A

CA7C1P
2AD231
ES
coolle
220221
(S BEW]
CDA920
211231
363D
El
220201
C3311P

CDoA28
COD11E
3a0cel
FE28
C2311p
7D

1F
CA311P

Coas61l
378531
FED4

C2€E1D
3A8301
FE1A

3E42

CCl602
CA831P
C35310

FEJ1
C2531D
CDA615

f21310
25310
78
PEQS
25310
30110

CDE328
C3311F

Jz
LHLD
PUSH
CALL
SHLD
CALL
CALL
LXI
MVI
POP
SHLD
JMp

1

SIF:
CALL
CALL
LDA
CPI
JNZ
MOV
RAK
Jc

: SKIP

SIF@s CALL
LDA
CPI
INZ
LDA
cel
MVI
cz
Jz
JNP

SIFl: ;NOT
cpI
JNZ
CALL
431
INZ
MOV
cpl
e
JMp

]

SMACRO:

CALL
JHP
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STERR sMUST BE A LABEL
ASPC - ;HOLD TEMP ASPC
H sIN STACK
EXP16 3GET 16B8IT CPERAND
ASPC  jVALUE OF EXPRESSION
FILAB
PADDR  ;COMPUTED VALUE
H,PBUFF+6 ;SPACE APTER VALUE
M, =
H {REAL ASPC
ASPC  jCHANGE BACK
CHEND CP/M VERSION
COPYRIGHT @ 1976
FILAB  ;IN CASE OF LABEL | .
EXPl6  jGET IF EXPRESSION DIGITAL ResEancy
PBUFF P. 0. BOX 579
PBY ”
CHEND  ;SKIP IF ERROR ACIFIC GROVE, c4. 93950
A,L ;GET LS8 SER. #
—_—
CHEND  ;TRUE IF CARRY BIT SET
TO EOF OR ENDIF
5CAN
TOKEN
SPECL
SIFL
ACCUM
EOF
A,’B°  ;BALANCE ERROR
PERR
ENDAS
SIF@  ;FOR ANOTHER
A SPECIAL CHAFACTER
IDEN
SIFA  jNOT AN IDENTIFIER
BGET  :LOOX FOR ENDIF
+NQ' ~0OU ¢
BiFe  iBOELEBYEB,
SIF@
A,B JGET OPERATOR NUMBER
PENDIF ENDIF?
SIFG  ;GET ANOTHER TOKEN
POEND  3jOK, CHECK END OF LINE
ERRN
CHEND

1D8D
1D98
1093
1D95
1098
1n98
1DSE
1pal
10A4

1DA7
1DAA

1DAD
1nB@
1DB2
loBs
1087
1DBA

CDD11E
3A6CO1
FE20

C2311F
220201
220e01
CDPA20
CDA620
C3311F

Cpeo20e
CATICIF

CD5213
FEES
C4DD29
3E9S
CD4F13
CDD11E

108D ES

1DRE
1DC1
1pC2
10Cs
IncC8
1pCs

1DCE

1pD1
1DD4

1007
10D9
1DDB

1DDE
10DF
1DEl
1DE4
1DES
1DE6
1DE7

22EB20
C3311F

CDE320

CDo61
c3311F

D613
FE21
D27C1F

S5F

- - T—— -
)y 3 v )
SORG: cary,  Exels
LDA PBUFF
CPI °T
INZ CHEND  ;SKIP ORG IF ERR
SHLD ASPC ;CHANGE PC
SHLD FPC ;CHANGE NEXT TO HICR Ay
CALL FILAB  ;IN CASE OF LABE NVERS'OL‘
g:m. PADD CARGAT o 1575
P CHEND DIOITAL Rocremm
] nlind RCbE\R:ﬂ
SSET: 2.0.282x 579
CALL SETLA PACT A e
Jz STERR  ;MUST BE LABELL e uedrg QNS335)
CALL GETTY SR #
CPI SETT : ——
CNZ ERRL ;LABEL ERROR
MVI A, SETT
CALL SETTY  ;REPLACE TYPE WITH °SET’
CALL EXP16  ;GET THE EXPRESSION
PUSH H ;SAVE IT '
CALL SETLA  ;RE-ADDRESS LABEL
POP H ;RECLAIM IT
CALL SETVAL
LXI H,n
SHLD SYLAB  ;PREVENT LABEL PROCESSING
JIMP CHEND
:
]
STITLE:
CAL ERRN sNOT IMPLEMENTED
7
POEND: ;PSEUDO OPERATOR END = SCAN TO NEXT TOKEN
CALL SCAN
JMP CHEND
i
: NOT A PSEUDO OPCODE, CHECK FOR REAL OPCODE
CHKOT: SUI o1l ;BASE OF OPCODES
ceI 015 ;PAST LAST OPCODE?
JNC STERR  ;STATEMENT ERROR IP SO
:
: FOUND OPCODE, COMPUTE INDEX INTO TABLE AND JUMP TO CASE
MoV E,A
MVI D,0
LXI H,0PTAB '
DAD D
DAD D
MOV E,M
INX H ®
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10E8
1DES
1DEA

1CEB
1CED
1CEF
1Dfl
1073
1ICF5
1Le7
1079
1073
1oFD
lCez
1E21
1E83
1E@S
1E07

1E@9
leccC
leer

1E12
1E15
1E18
l1E1lB

1EI1E
1E21

1t

1£29

FE3E

1E31
1E33

1E35

1E38

66
68
E9

891E
121
1ElE
241E
381E
411E
SG1lE
601E
691E
7E1E
811E
E81lE
8F1E
SEIE
AS1E

crc4s20
CCo6ll
C3Bl11E

CDFC1E
coi7le
CD111F
C3311E

CDFClE
C3311E

FESgIE

CA3llE
33820
79

§§3B
C3AElE

CD4B28

7
OPTAB:

’
SSIMPs

7
SLXIz

3
SDAD:

’
SPUSH:

SPUB:

3
SIMPs

) ) y )
MOV H,M
MOV L,E
PCHL ;JUMP TO CASE
;OPCODE CATEGORIES CP/M VERSION
DW SSIMP  ;SIMPLE COPYRIGHT ® 1976
DW SLXI JLXT
DW SOAD :DAD DIGITAL RESEARCH
oW SPUSH  ;PUSH/POP P. 0. BOX 579
DW SJMP +JMP/CALL A
oW i MOV PACIFIC GROVE, CA. 93950
oW SMVI MVI
DA SACCI  ;ACCUM IMMEDIATE SER. #
DW SLOAX  ;LDAX/STAX
DW SLHLD  ;LHLD/SHLD/LDA/STA
oW SACCR  ;ACCUM-REGISTER
oW SINC ;INC/DCR
DW SINX $INX/DCX
DW SKST ;RESTART .
oW SIN $IN/OUT
;SIMPLE OPERATION CODES
CALL FILHB  ;SEND HEX VALUE TO MACHINE CODE FILE
CALL SCAN ;TO NEXT TOKEN
Jr.p INCPC
;LXI H,168
CALL SHDREG ;SCAN DOUBLE PRECISION REGISTER
CALL CHCOM  jCHECK FOR COMMA FOLLOWING REGISTER
CALL SETADR ;SCAN AND EMIT DOUBLE PRECISION OPERAND
Jup INCPC
;DAD B
CALL SHDREG 3SCAN AND EMIT DOUBLE PRECISION REGISTER
Jup INCPC
;PUSH B POP D
J
EppL $i1650s ifKQNpSTYNELE PRECISION REGISTER TO A
Jz SPUB '
NOT PSW, MUST BE B,D, OR H
& BRRA%2B (L3 BTTRMFERORE LR ot
MoV a,C ;RECALL REGISTER AND MASK IN CASE OF ERROR
Bx 3100028 5k IN OPCODE FOR PUSH OR POP
JMp FILINC ;FILL HEX VALUE AND INCREMENT PC

3JMP 168/ CALL 168

CALL

PILHB

JEMIT JHP OR CALL OPCODE
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1E38B
1E3E

1E41
1E44
1E45
1E46
1E49
1E4C
1E4D

1E5@
1E53
1ES4
1E57
1E5A
1E5D

"1E60

1E63
1E€6

1E69
1E6C
1E6E
1E71
1E72
1E74
1E75

1E78
l1E7B
1E7E

1E81
1E84
1E85

1E88
1E88
1E8C

CDI11F
C3Bl1E

CDF21E
B2
a7
CD171F
CCET71E
80
C3AECE

CDF21E
B3

CD4720
CD171F
CD@81F
C3811E

CD4820
CDOBIF
C3B11E

CDF21E
E628
C48D28

C3AElE

CD482¢
CD111F
C3Bl1E

CDE71E
B8O
C3AElE

CDF21E
B0
C3AElE

3
SMOV:

14
SMVI:

!
SACCI:

}
SLDAX:

1]
SLHLD:

i
SACCR:

!
SINC:

7
SINX:

CALL SETADR
JMP INCPC
sMOV A,B

CALL SHREG
ORA B

MOV B,A
CALL CHCOM
CALL EXP3
ORA B

JMP FILINC
{MVI A, 8B

CALL SHREG
ORA B

CALL FILHEX
CALL CHCOM
CALL SETBYTE
JMP INCPC
;ADI 8B

CALL FILHB
CALL SETBYTE
JMP INCPC
sLCAX B/STAX D
CALL SHREG
ANTI 1010008
CNZ ERRR
MOV A,C

ANI glaones
ORA B

JMP FILINC
;LHLD 16B/ SHLD
CALL FILHB
CALL SETADR
JMP INCPC
sADD B

CALL EXP3
ORA B

JMP FILINC
;INR B/DCR D
CALL SHREG
ORA B

JMp FILINC

$INX B/DCX B

;EMIT 16BIT OPERAND

sMASK IN OPCODE
sSAVE IN B TEMPORARILY
sMUST BE COMMA SE

{VALUE MUST BE 8-} CP/M VERSION

$MASK IN OPCODE
COPYRIGHT @ 1375
DIGITAL RESEARCH

P. 0. ROX 579
;MASK IN OPCODE .
;EMIT OPCODE ~ PACIFIC GROVE, CA. $3350
;SCAN COMMA _
JEMIT 8GIT VALUE SER. #
JEMIT IMMEDIATE OPCODE

sEMIT 8BIT OPERAND

sMUST BE B OR D

sREGISTER ERROR IF NOT
;RECOVER REGISTER NUMBER
;CHANGE TO B OR D IF ERROR
sMASK IN OPCODE

;EMIT OPCODE

16B/ LDA 168/ STA 168
sEMIT OPCODE
;EMIT OPERAND

;RIGHT ADJUSTED 3BIT VALUE FOR REGISTER
$MASK IN OPCODE

;GET REGISTER
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1ES8F CDF21E
1E92 E608
JE94 C4BD28
1E97 79
1238 £639
1E9A B2
1298 C3AElE

1ESE CDP21E
1EA]l B3
1EA2 C3AElE

1EAS CD4828
1EA8 CDO31P
1EAB C3B1llE

1EAE CD4723

1E81 CC2320
184 CDFS12
1e37 C33112

1EBA 3A85831
123D FEJ4
128F C40129
1EC2 3A8931
1ECS FE2C
1EC7 C8
1eC3 FE33
1ECA C8
1EC3 FE@D
1ECD C4D120
1E0@ C9

1ED1 C5
1ED2 CD3611
1EDS5 CD6E318
1ED8 2AC981
1eps C1
1epC €9

CALL SHREG

ANI 001¢08B ;MUST BE B D M OR SP
CNZ ERRR sREGISTER ERROR IF NOT
MoV A,C sRECOVER REGISTER

ANI 1196308 ;IN CASE OF ERROR

ORA B sMASK IN OPCODE

Jnp FILINC

3
SRST: ;RESTAKT 4

ORA B ;sOPCODE MASKED
JupP FILINC
1
SIN: ;IN 8B/0UT 88
CALL FILHB sEMIT OPCODE
CALL SETBYTE ;EMIT 8BIT OPERAND
JHMP INCPC
7
PILINC: ;FILL HEX VALUE FROM AiBEFORE INCREMENTING PC

CALL SHREG JVALUE IS 0-7

CALL FILHEX

H R ,
INCPC: ;CUANGE ASSEMBLER’S PSEUDO PROGRAM COUNTER

ELIM: ;CHECK DELIMITER SYNTAX FOR

CALL FILAB
CALL SETAS
ame CHEND

sASPC=FPC
JEND OF LINE SCAN

UTILITY SUBROUTINES FOR OPERATION CODES
TA_STATEMENTS

;SET ANY LABELS WHICH OCCUR ON THE LINE

LDA TOKEN
gg; ggggn CP/M VERSION

ik B COPYRIGHT ® 1976
c:r “e” DIGITAL RESEARCH
gPI g P. 0. BOX 579

RZ PACIFIC GROVE, CA. 93850
cpI CR

CNZ ERRD SER. #

RET

1]
EXP16: :;CET 16BIT VALUE TO H,L

PUSH B

CALL SCAN

CALL OPAND
" LHLD EVALUE ;VALUE TO H,L

POP B

RET
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;START SCANNING OPERAND FIELD

!
' EXP8s ;GET 8BIT VALUE TO REG A
1EDD CDD11E CALL EXP16
1EE® 7C MOV A H
1EE1 B7 ORA A
1EE2 C4C720 CNZ ERRV JVALUE ERROR IF HIGH BYTE NOT ZERD
1EES 7D MoV AL
1EE6 C9 RET
EXP3: ;GET 3BIT VALUE TO REG A
1EE7 CDDD1E CALL EXP8
1EEA FE28 3 8
1EEC D4C728 cNe ERRV {VALUE ERROR IF >=8
1EEF E607 ANT 1118 tREDUCE IF ERROR OCCURS
1EF1 C9 , RET
H
I SHREG: ;GET 3BIT VALUE AND SHIFT LEFT BY|3
CALL  EXP3
YePh 39 L CP/M VERSION
1EF6 17 RAL COPYRIGHRT © 157
1EF7 17 RAL A PEQE!
1EF8 E638 ANI 1110008 DIGTRAL BESEARCH
1EFA 4F MOV C,A :COPY TO ¢ P.0.80X 579
1EFB €9 : RET PACIFIC GROVE, CA 539853
SHDREG: :GET DOUBLE REGISTER TO A SER. #
1EFC CDF21E CALL SHREG
1EFF E608 ANT 0010008 ;CHECK FOR A,C,E, OR T
1F01 C48D20 CNZ ERRR sREGISTER ERROR
1F24 79 MoV a,cC ;RECOVER REGISTER
1¥85 E63p ANI 1100008 ;FIX IT IF ERROR OCCURRED
1F@7 B ORA B sMASK OPCODE
1F28 C34720 JMP FILHEX sEMIT IT
SETBYTE: ;EMIT 16BIT OPERAND
1F8B CDDDIE caLL EXP8
1FGE C34728 JMP FILHEX
, -
SETADR: ;EMIT 16BIT OPERAND
1F11 COD11E CALL EXP16
1F14 C3742¢ JMP FILADR
?
CHCOM: ;CHECK FOR COMMA FOLLOWING EXPRESSION
1F17 F5 rusu PSW
1F18 C5 PUSH B
1F19 3A8501 LDA TOKEN
1IF1C FEg4 CPI SPECL
1F1E C2291F INZ COMER
: SPECIAL CHARACTER, CHECK FOR COMMA
1F21 3A8901 LDA ACCUM B
1F24 FE2C CPI %’ - v
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1F26

1F29
1F25

1F2E
1rze
1732

1r31
1534
1F37
1739
173C
1F3F
1741

1r44
1F47

1F4A
1F4C
1F4F

1F52
1FS5S
1F58
1F5a
1F5D
1Féd
1F62
1Fé€5
1F€7
1764
1F6C
1FEF

1F72
1P74
1F77
1F79

1r7C
1F7E
1Fs8l

CA2ELYP

3E43
cplge2

Cl
£l
c9

cpraze
3A3501
FEJ4

C27C1P

3A8921

FE2D
C24A1F

CDU61l
C38Cl1B

FE33
ca2721p
coeaze

ccosll
3JA8501
FER4
C2521p
3A8921
FE2A
casCls
FEIA
CAE31P
Fe2l
casCls
C3521F

FE21
CAsClB
FElA
CASBlP

3E53
cplge2
C3521F

HOYY3ISIY W1IDIQ

9/61 © JHIWALOD

NOIS¥3A WIdJ

y ) ) )
Jz COMRET ;KETURN IF COMMA FOUND
COMER: ;COMNMA ERROR
MVI A, C’
CALL PERR
COMRET:
POP )
POP PSH
RET
’
CHEND: ;END OF LINE CHECK
CALL FILAB  ;IN CASE OF A LABEL
LDA TOKEN
CPI SPECL
INZ STERR  ;MUST BE A SPECIAL CHARACTER
LDA ACCUM
CPI CR ;CARRIAGE RETURN
Nz CHEND
: CARRIAGE RETURN FOUND, SCAN PICKS UP LP AND PUSHES LINE
CALL SCAN
J#p SCNEXT
:
CHEN@: ;NOT CR, CHECK FOR COMMENT
cel 5
JNZ CHEN2
CALL FILAB  ;IN CASE [ABELLED EMPTY LINE
3 CLEAR COMMENT TO END OF LINE
CHEN1: CALL SCAN .
LCA TOKEN @
CrI SPECL ™
INZ CHEN1 * 2
LDA ACCUM 2
cel LF ]
Jz SCNEXT o o
cpl EOF 3w
Jz ENDAS  ;END OF ASSEMBLY IF EOF 5
CPI o w
Jz SCNEXT ;LOGICAL END OF LINE 8 o
Jup CHEN1  ;NONE OF THE ABOVE el
° w
: NOT CR OR LF, MAY BE LOGICAL END OF LINE 8
CHEN2: CPI e
Jz SCNEXT
cpl EOF '
Jz ENDAS
’
: STATEMENT ERROR IN OPERAND FIELD
STERRs MVI ) W
CALL PERR — ;
Jup CHEN1  ;TO DUMP LINE
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1F84
1F8S
1F86
1F87
1¥88
1F89
1F8A

1F88
1r8E
1F8F
1F90
1F91
1F94
1F97
1F9A
1F9D
1FSF
1FA2

1FAS
1FA8
1FAS
1FAC
1FAF
1FB@
1FB3
1FB4
1FB7
1FBA
1¢BB
1FB8D
1F8E
1FCl
1FC2
1FCS
1FC8
1FCB
1ECC
1FCD
1FD@
1FD1
1FD2
1FD3

1FD6

CAAT71B
CDP611
CDAG20
211101
3600

219021
Cpl202

2ACBO1
EB

2AD401
CDB41F

2AD401
CD841F
5C
1600
El
CD691R
BB
CDAS20
211101
11D61F
1A

B7
CAE41F
77

23

13
C3CBIF

" ., - -— - - — —— —— ———— -
) b ] )
DIFF: ;COMPUTE DE-HL TO HL CPIM VERSION
MOV AE . .
ot Y CO?.)R‘u:ﬂ”©’ 1375
MOV L,A DIGITAL RESEARCH
gg;’ 2' D P. 0. BOX 573
MOV H,A PAC!FIC GROVE. CA §3350
RET
3 SER. #
ENDAS: ;END OF ASSEMBLY FOR THIS PASS
LXI H, PASS
MOV A, M
INR M ;PASS NUMBER INCREMENTED
ORA A
JZ RESTART
CALL SCAN ;TO CLEAR LAST LINE FEED
CALL PADD sWRITE LAST ADDRESS
LXI H,PRUFF+5 ,
MVI M,CR ;SET TO CR FOR END OF MESSAGE
LXI H, PBUFF+1
CALL PCON ;PRINT LAST ADDRESS
;
; COMPUTE REMAINING SPACE
LHLD SYTOP
XCHG ’
LHLD SYBAS
CALL DIFF ;DIFFERENCE TO H,L
PUSH H $SYTOP-SYBAS TO STACK
LELD SYMAX
XCHG
LHLD SYBAS
CALL DIFF ;SYMAX-SYBAS TO H,L
MOV E,H
MVI D,0 sDIVIDED BY 256
poP H ;SYTOP-SYBAS TO H,L
CALL DIVF ;RESULT TO DE
XCHG
CALL PADDR  ;PRINT H,L TO PBUFP
LXI H,PBUFF+5 sMESSAGE
LXI D, EMSG ;END MESSAGE
ENDAG: LDAX D
ORA A $ZERO?
Jz ENDAL
MOV M, A
CINX H
INX D
JMP ENDAD

}
4820555345EMSG: DB

]

‘H USE FACTOR’,CR,0 ' v
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1FPE4
1Fe7
1FEA
1FED
1FF0

1FF3
1FP4
1FF5
1FF6
17F7
1FF38

1FF9
1FFC
1FFF

20¢9
2093
2036
2309

202A
2330

388%
2814
2017
2018

2018
221F
201F
2821
2024
2825
2827
222A
2820
20382

21¢enl
CD1202
2AED20
220081
C31e@2

A
BC
ce
78
BD
Cc9

2ACC01
220221
C9

2AEB20
220601
CD4913
Cc9

CD2228
cs

33E896
3ACFOL
B7

c23128

CD5213
F5
£607
C4pD20
Fl
F6el
CD4F13
2AD281
CD5513
c9

ENDAl:

i
COMDH :

14
SETAS:

3
SETLA:

FILAB:

3
FILl:

b ) ) )
2031
2034
LXI H,PBUFF+2 ;BEGINNING OF RATIO 2036
CALL PCON
LHLD EPC 2239
SHLD FpC ;END PROGRAM COUNTER 2083C
JIMP EOR 2030
2040
UTILITY SUBROUTINES . 2043
;COMPAKE D,E WITH H,L FOR EQUALITY (N2 FLAG IF NOT EQUAL) 2046
KoV A,D
g CP/M VERSION o
MoV AE COPYRIGHT © 1976 2048
A DIGITAL RESEA 2040
i SEARCH 2243
P. 0.BOX 579 264D
I PACIFIC GROVE, CA. 939,
LuLD FPC
SlLD ASPC SER, # 2350
RET 2851
;SYADR=SYLAB, FOLLOWED BY CHECK FOR ZERO 2054
LHLD SYLAB 2057
SHLD SYADR 2059
CALL FOUND 285C
RET
205F
;PILL LABEL VALUE WITH CURRENT ASPC, IF LABEL FOUND 2052
CALL SETLA 2064
RZ sRETURN IF NO LABEL DETECTED 2865
EL POpN MUST BE DEFINED ON PASS-1
BT Evlia ;TO MARK NEXT STATEMENT WITH NO LABEL 2068
LDA PASS 2069
N 20¢s
INZ FILl .
PASS 2 2073
CALL GETTY
PUSH  PSW ;SAVE A COPY OF TYPE
ANI 1118 sCHECK FOR UNDEFINED | 2074
CNZ ERRL jLABEL ERROR 2075
POP PSW sRESTORE TYPE 2076
OKI PLABT ;SET TO LABEL TYPE 2679
CALL SETTY ;SET TYPE FIELD 207A
LHLD ASPC ;sGET CURRENT PC 2078
CALL  SETVAL ;PLACE INTO VALUE FIELD
RET
;CHECK FOR DEPINED VALUE 207E

€9

CD5213
E627
CcCp728

CD5813
E8
2AD201
CDF31F
C4D720
C9

47
3ACFO1
B7
78
CA6C20

Cs
CDlB@2

3AEDO1
FE20

2AD201
CCA928

3AEF20
FE10Q
Cl
D26C20

78
cD9620
2AD201
23
220081
[o}]

ES5
45
CD4820
El
44
C34822

C630

b » ) » )
CP/M VERSION
CALL GETTY COPYRIGHT © 1575
ANI 1118 A\l REQFAPN
cz ERRP ;PHASE ERROR DIGITAL RESEARCH
" GET VALUE AND COMPARE WITH ASPC P. 0. BOX 573
cgm. GETVAL 3;T0 H,L PACIFIC GROVE, CA. 93350
XCHG
LHLD ASPC SER. #
CALL COMDH
cNz ERRP ;PHASE ERROR IF NOT TRE SAME
RET
7
PILHEX: tWRITE HEX BYTE IN REGISTER A TO NACHINE CODE FILE IF PASS
MOV B,A
PILHB: LDA PASS
ORA A
MOV A,B
Jz FILHI
;
: PASS = 1, WRITE HEX AND PRINT DATA
PUSH B ;SAVE A COPY
CALL DHEX ;INTO MACHINE CODE FILE
' MAY BE COMPLETELY EMPTY LINE, SO CHECK ADDRESS
LCA PBUFF+1
ceI P
LHLD  ASPC
cz PADDR  ;PRINT ADDRESS FIELD
)
LDA N3P
CPI NBMAX  3TRUNCATE CODE IF TOO MUCH ON THIS LINE
POP B {RECALL HEX DIGIT
INC FILHI
ROOM FOR DIGIT ON THIS LINE
MOV A,B
CALL WHEXB IWRITE HEX BYTE TO PRINT LINE
FILHI: LHLD FPC
INX H
SHLD FPC ;READY FOR NEXT BYTE
RET
:
PILADR: ;EMIT DOUBLE PRECISION VALUE FROM H,L
PUSH 1} $SAVE A COPY
MOV 8,L
CALL FILHB  ;LOW BYTE EMITTED
POoP H ~3RECOVER A COPY OF H,L
MOV B,H
JNP FILH8  ;EMIT HIGH BYTE AND RETURN
7
7 UTILITY FUNCTIONS FOR PRINTING HEX ADDRESSES AND DATA
CHEX: ;CONVERT TO HEX

ADI ‘8’

70



y v ) v ) ) ) . ) )
by
20C5 F1 "~ pop PSW
. 20C6 C9 RET
2082 FE3A cel1 2°+19 ’
2232 D8 RC ERRV: EMIT VALUE ERROR
2¢33 Ch87 ADI ‘A'-"8°=10 20C7 F5 PUSH PSW CPIM VERSION
2285 C9 , RET 9 20C8 ES PUSH H COPYRIGHT © 1976
= 20C9 3E56 MVI A, 'v* = ;
WHEXN: ;WRITE HEX NIBBLE 9 = 2¢C8 CSIBM CALL PERR DIGITAL RESEARCH
2336 CD7E28 CALL CHEX sCONVERT TO ASCII FROM HEX - = 20CE El POP H P.0. 82X 579
2229 21EF20 LXI H, N8P W 2 3 20CF F1 POP PSW PACIFIC GROVE -
285C SE MOV E,M $NEXT POSITION TO PRINT 8 oo 20008 C9 RET FIC GROVE, CA 33939
278C 1628 ¥VI D, ;DOUBLE PRECISION S-S "> : SER. #
2887 34 INR M INBP=NBP+1 0o D 2@D1 F5 ERRD: PUSH PSW
2232 210Cal1 LXI H,PBUFF g = g:_, 2002 3E44 MVI A, D’ ;DATA ERROR
2993 19 DAD D mems 20D4 C3E620 Jup ERR '
2034 77 MOV M,A $STORE IN PRINT BUFFER S B0 .
2355 C9 RET 2 S B o 28D7 F5 ERRP: PUSH PSW
; . ® 9 2008 3ES50 MVI A, P’
WHEXBs ;WRITE HEX BYTE TO PRINT BUFFER 2 o 20DA C3E6208 IMP ERR
2296 FS PUSH PSW S '
2897 1 RAR 200D FS ERRL: PUSH PSW
ﬁa;g ii 222 20DE 3E4C MVI A,'L°  ;LABEL ERROR
20E@ C3E :
S69A 1F i 620 , JMP ERR
2293 E6OF ANI oFH sHIGH ORDER NIBBLE NORMALIZE IN—A& 20E3 F5 ERRN: PUSH PSW
203D CD8628 CALL WHEXN  jWRITE IT N :
e e o 20E4 3E4E ’ MVI A,°N sNOT IMPLEMENTED
22A1 E60F ANT eFH ) ERR:
23A3 C38620 JMP WHEXN sWRITE AND RETURN 20E6 CD18@2 CALL PERR
20A6 2AD201  PADD: LHLD spC e & s Bes
PADDR: ;PRINT ADDRESS FIELD OF PRINT LINE FROM H,L ' ;
20A3 EB XCHG RS 20EB SYLAB: DS 2 ;ADDRESS OF LINE LABEL
3isp e B T BMEARGHR Ekboness 2ico meEF ISR
' : 0EP NBP: DS 1 NEXT BYTE POSITION WRITE FOR MACHINE COD:
2831 ps PUSH D $SAVE A COPY 20F0 END ! ™ H
2832 CD9628 CALL WHEXB
2285 Dl POP D
2036 73 MOV A,E
2037 CD9623 CALL WHEXB
2234 El POP il ;ADDRESSING NBP
2038 34 IKR Y $SKIP A SPACE AFTER ADDRESS FIELD
238C C9 RET
:
ERRR: ;EMIT REGISTER ERROR
233D F5 PUSH PSW -
233E CS PUSH B .
28BF 3E52 MVI A, ‘R’ :
20C1 CD184a2 _CALL PERR
28C4 C1 POP B
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