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CP/M ASSEMBLER (ASM)

CP/M VERSION

COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. BOX 579
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SER. #




2130
298¢
£835
91d3
21a3
¢lCs
4189

8378
a1ac
3134

a1es
0136
d1e4d
4342
8189

21CB
Jllo

¢1CFP
cice
2192
eics
ClD6
3233
aics

-
3leag2
2A2680
22Cpal
C3aaa2

Fd29

Fd2e

] COMMON DATA POR CP/M ASSEMBLER MODULE
CRG 1024d
ENDA  EQU 20F¢H 1END OF ASSEMBLER PROGRAM
BDOS  EQU SH sENTRY TO DOS, USED TO COMPUTE END MEMORY
Lt 5p,ENDMOD
LHLD BDOS+1
SHLD SYMAX sCOMPUTE END OF MEMORY
+ JMp ENDMOD
H
; PRINT BUFFER AND PRINT BUFFER POINTER
PBMAX EQU 128 iMAX PRINT BUFFER
PBUSF: DS PiAMAX
pup: 03 1 $PRIAT BUPFER POINTER
’
B SCANNER PARAMETENS
TOXEN: DS jCURRENT TOKEN
VALUE: DS 2 sBINARY VALUE FOHK NUMBEHRS
ACCLEN: B3 1 $ACCUMUILATOR LENGTH
ACMAX EQU 64 sLENGTH OF ACCUMULATOR
ACCUM: DS ACHAX ;ACCUMULATOR (MUS1 FOLLLOW ACCLEN)

H
: IPARAND AYPRES3TIN
AvALY3: 05 2
H

1 SYMBOL TABLE

EVALUNTIR ONRANS (3RS
JVALUE OF EXPHRESSION AFTER EVALUATION

MODULE PARAMETERS

SYTOP: DA ENDA sFIRST LOCATION AVAILABLE FOR SYMBOL TABLE
StMAX: 05 2 JLAST AVAILABLE LOCATION. FOR SYMBOL TABLE
H
H MISCELLANEOUS DATA AREAS
PASS: D3 1 JPASG 1 4,1
FPC: Ls 2 sFILL ADDRFS? FOR NEXT HEX RECORD
A3EC: TS 2 JASSEMBLER ™S PSEUDO BC
SYEAS: DW EnDA $SYMDOL TABLE BASE
SYALUR: D3 2 ;CURRENT SYMBOL BASE
ELDMCD EQU ($§ AND BFF@8d)+1084d
EXD

CP/M VERSION - 3
COPYRIGHT © 1976
DICITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA. 93850
sR# ASU 1.0

22aa
gace

ezou
vau3l
206
Bzas
B2uc
e2o¢
8212
9215
2218
0218
g2ie

8221
0223
0224

8234
8236
0217

2078
2lic
Bled

@185
8186
0188
Bo40
2189

81cs9

81C8
aicp

01cr
g1pe
e1p2

Cieaac
C3AleD
c3cnop
Cilace
C3AARE
C3CERE
c3acec
C3goar
ci2rorF
C34Cle
C3390F

BeC:
DAL
DBUFF:
;

%RISE:
PDISK:
YO1SK:
i

;

H
QRMAX
QBUFF
Luli

i
TOKEN
VALUE
ACCLEN
ACMAX
ACCUM

i
EVALUE

SyT0®
SYMAX

7
PASS
FPC
ASPC

1/0 MODULE FOR CP/M ASSEMBLER

ORG 2004

EQU soei tREBOOT LOCATION

1/0 MODULE ENTRY PUINTS

Jup INDT sINITIALIZE, SVART ASSENBLER
Jue SETUpR sFILE SETUP

Jup GNC tGET NEXT CHARACTER

Jmp BNC ;PUT NEXT OUTPUT CHARACTER

Jup PNB jPUT NEXT HEX BYTE

JMP PCHAR jPRINT COMNSOLE CHARACZTER

JMP PCON sERINT CONSOLE BUFFER TO CRLP
aMp WOBUPP ;WRITE OQUTBUFFER

Jup PERR ;PLACR FRROR CHARACTER INTO BRBUFF
Jup DHEX ;PLACE HEX BYTE INTO OUTPUT BUFFER
JMp EOR tEND OF ASSEMALY

DATA FOR I/0 MODULE

us 2 FUASE PC POR CURRENT HEX RECORD
DS 1 tHEX HUFFER LENGTH

DS 16 sHEX BUFFER

DISK NAMES ik

E§ } igygﬁzgféx SELECTED DISK

DS 1 ;. PRN DISK

us 1 ;LHEX DISK

COMMON EQUATES

EQU 124 {MAX PRINT SIZE

EQU 18CH :PRINT BUFFER

LQu QUUFF+QUMAX tPRINT BUFFER POINTER

EOU Q3P+l  jCURRENT TOXEN UDER SCAN . .. ..
EOU  ° TOKENFL VALUE OF NUMBER IN BINARY

EQU VALUE+2 ;ACCUMULATOR LENGTH

EOU 64 {MAX. ACCUMULATOR LENGTH

EQU ACCLER+1

EQU ' ACCUM+ACMAX ' ©3VALUE FROM EXPRESSION ANALYSIS
EQU EVALUE+2 ;CURRENT SYM50L TOP '
EQU  SYTOP+2 MAX ADDRESS+1

EQU - SYMAX+2 ;CURRENT PASS' NUMBER ' .

EQU ' PASS+l :PILL ADDRESS FOR DAEX ROUTINE

EQU FPC+2  ;ASSEMBLER'S PSEUDG PC



2240
guda
221A

2235
8221
ee2z
gdc3
eaee
giér
eéle
B2l
2214
2als
0216
el
gUlA

a2z
. R226
geds

e4ra
2383
ELY

2238
2241
2244
2245
2258

€259
B6z62
3265
4273

027A
8283
9287
gasa

8252
825D

"6 NN NREEFEN R

415340

S8524E08
a2

484558080
ae

’ 3 v ’
CPp4 VIRSION
COPYR.GHT © 1976
i DIGTAL RESEARCH
CR EQU 2Dk sCARRIAGE RETURN . :
LP EQU OAH ;LINE FEED P. 0. BOX 573
EOP ECU 1AH ;END OF FILE MARK ACIFIC GROVE, CA. 93950
H
: SER. #
; DOS ENTRY POINTS
BDOS  EOU SH :DOS ENTRY POINT
READC EQU 1 $READ CONSULE DEVICE
WRITC EQU 2 sWRITE CONSOLE DEVICE
REDYC EQU 11 ;CONSGLE CHARACTER READY
SELECT EQU 14 ;SELECT DISK SPECIFIED BY REGISTER E
OPENF EQU 15 1OPEN FILE
CLOSF EQU 16 ;CLUSE FILE
DELEP ECU 19 sDELETE FILE
READF EQU 20 ;READ FILE
. WRITP EQU 21 sWRITE FILE

MAKEP EQU 22 JMAKE A FILE
CSil  EQU 25 sRETURN CURRENTLY SELECTED DISK
SETOM  EQU 26 ;SET LMA ADURESS
) FILE AND BUFFERING PARAMETERS
NSB EQU 8 ;NUMBER OF SOURCE BUFFERS
NPR EQU 6 tNUMBER OF PRINT BUFFERS
NHB EQU 6 ;NUMBER OF HEX BUPPERS e &
S51ZE EQU NSB*128
FSIZE EQU NPB*128
ESIZE EQU KHB*128
]
! FILE CONTROL BLOCKS
5cB: 05 9 JPILE NAME

o3 ‘ASM” ;FILE TYPE
SCBR: DS 1 ;REEL NUMBER (ZEROED IN SETUP) '

oS 19 JMTSC AND DISK MAP :
SCBCR: TS 1 ;CURRENT RECORD (ZEROED IN SETUP)
?
PCB: DS 9

oB ‘PRN,0

DS 19

D3 8 jRECORD TO WRITE NEXT
H
HCB: DS 9

D3 ‘HEX”,0

oS 19

D8 8
H
: POINTERS AND BUFFERS o : .
SBP: DW SSIZE ~;NEXT CHARACTER POSITION TO READ =~ 1 7
SBUPP: TS SSI12E o

269D
A69F

DSSF
B9A1
£95C
paol
6089
eose

B8CAl
ecad
8cAs
ECab
BCA7
BCAS
BCAA
eCAD

ACAE
BCAF
Blbg
acoz2
8ces
pCs?
Bcos
8Ces

acec
ocsD
acce
accl
0CcCc2
8ccy
eccy
8Cccy
accc

#CcCD
acoe
86co2
ecp3
acps
acps
acops

eeae

2pae

213402
BE

ce

77

5F
CERE
Coés500
c9

23

7E
FE28
CARSAC
DE4]
cy
3A34e2
c9

115Caa
2609
1A
FE3F
CABBAD
77

3

PBP:
PBUFF:
H

HBP:
HBUFF:
FCB
N
FLN
BUFF

I
SEL:

]
SCNP:

SCNPO:

i
PCON:

i
FNAME:

FNAMD:

— — -_— T — g -
v ] | ]
D @ "
oS PSILE LE]
Diw 4]
os HSIZE
EQU SCH 1FILE ‘CONTROL BLOCK ADDRESS *°
EQU 1 +POSITION OF FILE NAME
EQU 9 sFILE NAME LENGTH
EQU aou s INPUT DISK BUFFER ADDRESS'
;SELECT DISK IN REG=-A
LXI H,CDISK !
Ccrp M ;SAME?
RL
MOV M,A ;CHANGE CURRENT DISK
Mov E,A
MVI C,SELECT
CALL BLOS
RET
CPJ VERSION e
:SCAN THE NKEXT PARAMETER s COPYR.GHT © 1340
ot o DIGITAL RESEARCH
cPI i P.0. 50X 379
J7% SCNP = ' 345N
SBI TV NORNALIZE PACIFIC GROVE, CA 93530
RET Aa
LDA CDISK® C s SER. # —
RET
tPRINT MRRSAGE AT H,L TO CONSOLE DEVICE
Mov A M
CALL PCHAR
MOV AM
InX H
crl ch
JNZ PCON i
MVI A,LP %
CALL PCHAR *
RET
sFILL NAME FROM DEFAULT FILE CONTROL BLOCK
LXI D,FCB
MVI B,FLN
LOAX D ;GET NEXT FILE CHARACTER
(51 S )
Ji FNERR sFILE' RAME ERROR
MOV M,A JSTORE TO FILE CNTRL BLOCK - <
INX H J



2cpa
ecos
8coc
acor

2CE®
e2CE3
2CE6

BCES
eCEea
JCEE
aCFa

BCF1
ecrs
LCE7

ECFA
2CcFC
gcer
8001
el b
eces
écas

L PDhE]
acac

gola
acl2
8015
BCl7

eGl3
€d3ls
8clE

8021
en24
ep27

enzs
BD28

13
5
c2paec
(o]

21AB3F
Coecuc
C33r2D

QEAF
Coasaen
FEF

c3

21e98P
cracac
C3ad08

4El1d
coasae
PEFF
ca
212910
ccecec
Cigede

gEL3
Ciasae

2El6
coasea
FEFF
ca

ilpaarg
Co3cec
c3adea

3A3582
CpAlec
c9

3A3602
2219

’ ’ ’ ’
INX P =t
OCR B i
JINZ FNAMB  ;FOR NEXT CHARACTER ! g
BET
H
INIT: ;SET UP STACK AND FILES, START ASSEMBLER
LXI H,TITL
+ CALL PCON
JMP SETR
7
OPEN: ;OPEN PILE ADGRESSED BY D,E CP/. VERSICH
MVI C,OPENP o
CALL i . COPYRIGHT ® 1976
gs: 255 4 DIGITAL RESEARCH
> OPEN BRROR P. 0. B0X 579
LXI H,ERROP PACIFIC GROVE, CA. 93950
CALL PCON
JNP 8OOT SER. #
}
CLOSE: ;CLOSE FILE ADDRESSED aY D,B
HV1 ¢,CLOSF c -
CALL BDOS =
cer 255
RNZ ;CLOSE OK :
LI H,ERRCL '
CALL PCON ,
JKP 8007 .
3 A el A
DELETE: ;DELETE FILE’ ADDRESSBD BY D,E B
MyI C,DELE?
JHP BLos S
H
MAKE: ;MAKE FILE ADDRESSED BY D,E
HYI C,MAKER
CALL ADOS
CPI 255 -
RNZ
H MAKE ERROR
LXI H,ERRMA - .
ChLL PCON '
J4P BOOT
]
SELA: LDA ADISK
- CALL SEL
RET
1
NPR:  ;RETURN 2ERO PLAG IF RO PRINT PILE
LDA PDISK }
(3439 ‘2°="A" vy

BD2D
B02E
goig

9031
8034
gD37

gnia
eDas
BO3E

8D3F
8042
0044
eD47
an49
0D4C

BC4F
2Dns52
anss
2058
205
0D5E
U6l

ens4
ace7

@DAA
806D
wocie
0073
BL74
an7s
8n7s
epiBs
enic
gD7¢
pose

BD83
2DB6
eDBs
eoss
@DBE

cs
FEL?7
Cc9

3n3602
coalec
ce

IA3702
Cbalec
c9

3Aasces
FE20
CABBOD
¢E19
Cnasna
323402

216420
CoAERC
323542
CDAERC
i2ijez2
CCAERC
323602

213842
cocpac

cn28aop
CAB3IHD
215982
g5
£5
cocoac
CD31eD
bl
couago
Cl
copleep

3A3702
FE19
CASEED
217a02
E5

1]
SELP:
i
SELIl:

SETO:

¥
NOPR:

T RS T TR USSR e .
) v ¥ v

RZ

CPI ‘X°="A" ;CcONSOLE: - Y 7

RET Y

LDA PDISK

CALL SEL ¢

RET :

LChA HOISK

CALL SEL

RET ‘

$SET UP FILES FOR INPUT AND OUTPUT

LOA FC3 + 3GET PIRST CHARACTER

cPI T sMAY HAVE FORGOTTEN NAME

Jz FNERR  ;FILE NAME ERROR

MVI C,CSEL ;CURRENT DISK? __ 5

CALL nnos IGET IT TO REGEN === abrw s ommnms - o

STA CRISK s CPJt VERSION

SCAN PARANMETERS o, e COPYR.EHT © 1375

LXI H,FCB4+4FLN=1 " '"i ° CiGITAL RESEARCH

CALL scwp ¢! n i

STA ADISK R 2.0.80A 573 .

CALL SCNP " 4 PACIFIC GROVE, CA 53330

STA HDISK :

CALL SCNP ! SER. #

STA PDISK

X1 H,S5C38  jADDRESS SOURCE FILE CONTROL BLOCK

CALL FNAME ' ;FILE NAME O3TAINED FROM DEFALLT FoB

CALL NPR 12 OR X7 o

Je 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 FCB *

CALL SEL?

POP D ;FCB ACDRESS

CALL LELETE v

POP D ;FCB ADDRESS!"‘ =+ =

CALL MAKE i

;TEST FCR HEX FILE ~ ' v''r

LDA HDISK o

cp1 g ipt P

Jz NOHEX

LXI H,HCB i &

PUSH H



acee
ecaa
a8cs3
60596
8057
eosa
2053

#DSE

goAl
Bond
8ca?
ccns
(.
PCAE
gLl
2034
BCR7

€0BA

oB3
8c3t
gocl

[ifvleg]
62C5
ecc

gcey
4228
8Ll

8DCA
BoCa
gocc
eiCo
gcoo
20D3
4oD6

eoD9
[Jalelsd

ES
cocCoac

cpigap

cl
coasep
Dl
coleap

clioell

212304
229892
AF

324402
3ztse2
3z23¢2
Cgzl@d
113832
CoE93C

c9

21E3eP
coecec
C32322

TA
BC
ca
78
BD
c9

C5
D5
E5
25232
116304
CCC4EDd
C2l32z

Co2180
2leedd

;
i
NOHEX:
SETUP:

i
FNERR:

GCOMP:

H
GHC:

’ ] v B
CPI:A VERSION
COPYRIGHT © 1976
PUSH H DIG!TAL RESEARCH
CALL FNAME . P. 0.
CALL SELH " ok
FOP D PACIFIC GROVE, CA. 93950
CALL DELETE
50 P P SER. #
CALL HAKE
FILES SET UP, CALL nsssuanza oo
Jup ENDMOD
;SETUP INPUT FILE FOR, SOURCE PROGRAM
LXI H,5513E
SHLD sup ;CAUSE IMMEDIATE READ® ?
XRA Ko B $ZBRO VALUE 4 ;
STA SCBR JjCLEAR REEL NUMBER ' 7
STh SCBCR ;CLEAR CURRENT RECORD %
E1A DBL jCLEAR HEX BUFFER LENGTH "
CALL SELA
LXI C,SCB 4
CALL OPEN
RET
jFILE KAME ERROR "o
LXI H,ERRFN ¢ "
CALL PCON !
IMP BOOT

;COMPARE D,E AGAINS'H,L °

HOV A,D

crMp B

RNZ

¥OV A,E

cHp L

RET

;GET NEXT CHARACTER FROM SOURCE BUFFER v
PUSH B

PUSH D !
BUSH H ;ENVIRONMENT SAVED

LHLD sBP '

LXI £,SSIZE '

CALL GCOMP '

Nz GNC2 *

READ ANOTHER BUFFER ~  * ~

CALL SELA % i

LXI H,0 ¥a

epor
ene2
@DE4

ADE7
PDES
[Jeod’]
epEB
@DEE
@oF1
PDF2
BOF3
BDF4
@OF&

eoF9
LoFC
8CFE
8OFF
eece
eenl
gEQ2
eEQA3

AEES6
BEDT
BEBA

@ECD
BEDF
gE12
eEL4
BELS
PELl6

BEL9
REIC
OELF
0E20
gE21
BE24
BE25
BE26
ge27
BE28
BE29
0E2A

229D82
8608
219002

cs5

ES
BE14
113882
coosaen
El

Cl

B7
DEB?
C2aDpgE

118808
2280
1A

77

13

23

4D
C2FEAD

a5
C2E70D

C3198E

FEB3
D2288E
361A
23

D
C21208

119002
2A9882
E5
23
229802
El
18
7E
El
Dl
Cl
(]

GNCO:

MOovR:

)
GNC1:

GNCE:

i
GNC2:

- —— — — -—— - - —_—_

y 3 »

SHLD 58P ' vl e = x . & e iR R %

MVI B,NS3  ;NUMBER' OF SOURCE BUFFERS ! :

LXI H,SBUFF

sHEAD 128 BYTES i -

PUSH B 1SAVE COUNT . e 5

PUSH H $SAVE BUFFER 5DDRBSS

MVI C, READF

LX1 D,sCB & . .

CALL ADUS tPERFORY THE READ . . S

rop H 3Rt€T0RE BUFFER. ADDRESS

PP B ;RESTORE BUFFER COUNT

ORA A ;SET FLAGS

nvi c,128

JINZ GNC1

NORMAL READ OCCURRED

LRI D,BUFF ;SOURCE BUFFER ACDRESS

MVI c.128

LDAX D ;GET CHARACTER

MOV M, A STORE CHARACTHR ks

INX D = ¢ CPy.. VERSION

;2': ::1 COPYRIGHT © 1976

INZ NOva : o DIGITAL RESZARCH

BUFFER LOADED, TRY NEXT BUFFER ' P. 0. BOX 575

oeR B PACIFIC GRCVE, CA 83350

JHN GNCH &

JMP GNC2 ey SER. #

sEOF OR ERROR
CPI 3

jALLOW B,1,2.' . . _
tFILE READ ERROR
:STORE' AND END OF FILE CHARACTER

jFILL CURRENT BUFFER WITH EOF’S

;GET CHARACTER TO ACCUMULATOR AND RETURN

Jne FREAR
MVI M,EOF
INX H

DCR c

INZ GNCE
LXI D,S8UFF
LHLD SBP
PUSH H

INX H

SHELD S8P

POP H

DAD D

MOV AN
poP g
poP D

POP B

RET "

iSAVE CURRENT SBP
jREADY FOR NEXT READ
)

jRESTORE PREVIOQUS SB?
;ABSOLU“E ADDRESS OF CHARACTER
;GET'IT



BE28
QE2E
2E3]

BE34

BE3S
£S5
BE3S
2233

BE3Z
£z4d
2241
£s4q
BE4T

m|mmm e
Lt m M m
MRy WD

LR LN de da da e

FIC. T O M Moty
LA E NN UNL NN ORI N
AN U U LD Ot W
RS = (0 T30l O

BEES

2269
826C
ezér
BET2
2E75
378

21FAg?
ccacec
cigece

cs5

47
3r3622
FE19
CasSlee

PE17
78
CZ4ape
CCcoeee
c3s51ee

os
ES
CD532E
El
Cl
Cl
Cc9

2A9D06

218023
CcoC4oD
ca

cpilep
213ces
229D06
219F26
115902
0626

7
FRERR:

PNC:

PNGO:

PNRET:

1
PNCF 3

LXI
CALL
JMP

$1SAME AT PNCF,

PUSYH

CHECK FOR CONSOLE OUTPUT / NO OUTPUT

#,ERRFR
PCON
CooT

:PRIN? READ ERROR MESSAGE

BUT ENVIRONMENT IS SAVED FIRST °

¥ovV B,A $SAVE CHARACTER
LCA PDISK ;2 OR X?
cPI ‘L°="A" ;2 NO QUTPUT -
Jz PNRET
crl ‘X="A° ! G .
MOV A,B sRECOVER CHAR FOR CON OUT ' ¥
N2 PHGO
CALL PCHAR
JKP PHRET
NGT X OR 2, SO PRINT IT ° CP/M VERSION
PUSH D COPYRIGHT @ 1976
CALL ENCF - DIGITAL RESEARCH
FOP H ¢
s 2 P.O. E_UK 579
FOP 8 PACIFIC GROVE, CA. 93550
RET
SER. #
;PRINT NEXT CHARACTER
LHLD PBP
“CHG
LXI H, PBUFP
DAD D
KoV M,A 'JCHARACTER STORED AT PBP IN PSUFF'
XCHG ;PBP TO H,L
RY H JPOINT TO NEXT CHARACTER
SHLD PSP sREPLACE IT
CHG '
LXI H,PSIZE
CALL GCOMP  :AT END OF BUFFER?
RNZ ;RETURN IF NOT i
OVZRFLOW, WRITE BUFFER i
CALL SELP
LxI H,8
SHLD PEP
LXI H,PBUFF : i
LX1 0,PCB  ;D,E ADDRESS FILE CONTROL BLOCK
MVI B,NPB  ;NUMBER OF BUFFERS TO B v
(DROP THROUGH TO WBUFF)

BE7A 7E
@E7B PELA
@E7D C8

BETE C5
BE7Ff DS
DEB2 BEBO
@E82 118008

BEAS TE
BEEBE 12
BEBT 23
acse 13
EEBY9 8D
BEBA C2B85PE

BEED D1
AEBE D5
BESF ES
BESQ 9C15
BE92 CD@500
BE95 El
BL96 DL
BES7 Cl
BEQ8 B7
BESS C2AlQE

EE9C 85
BESD CB
BEYE C3T7ARE

gEAL 211118
BEA4 CpaCec
BEA7 C3778F

PEAA C5
BEAB DS
BEAC ES5
QEAD CDB4OE
geB@ El
gEsl Dl
BEB2Z C1

HBU?FI $WRITE BUFFERS STARTING AT H L FOR B BUFPZRS

WBUFQ:

7
FWERR:

CHECK FOR EOF’S

MOV A,M
CPI EQOF

RZ

PUSH B

PUSH D

MVI c,128
LXI D,BUFF
$MOVE TO BUFFER
MOV A.M
STAX. D

INX H

INX D

DCR c .
JNZ WEBUFO

WRITE BUFFER

—— — B -
N 5 ¥
;DON’T DO THE WRITE
1SAVE NUMBER OF BUFFERS
}SAVE FCB ADDRESS
sREADY FOR MOVE CHﬁ!V£R§O1
" " COPYRIGHT @ 19
:GET CHARACTER T
;PUT CHARACTER uGJ"L“L°*$ 4
P.0.BOX 579
PACIFIC GROVE, CA. $3352
SER. #

i

POP D sRECOVER FCB ADDRESS
PUSH D $SAVE IT AGAIN FOR LATER
PUSH H ;SAVE BUFFER ADDRESS :
MV C,WRITF ;DOS WRITE PUNCTION o
CALL BDOS b S
pop H ' ;RECOVER BUFFER ADDRESS'
PoP D sRECOVER FCB' ADDRESS

POP 8 ;RECOVER BUFFER COUNT

ORA A ;SET ERROR RETURN FLAGS
JNZ FWERR' .

WRITE OK

DCR B I .
RZ ;RETURN IP NO'MORE BOFFERS TO WRITE
JMP WBUFP d

$ERROR IN WRITE'

LxI t, ERRFW :

CALL PCON ;ERROR MESSAGE oUuT '

JMP EORC ' ;TO CLOSE AND REBOOT

:PUT NEXT HEX BYTB P *

PUSH B

PUSH D

pUSH H

CALL PNBF’

pOP : S

POP D

POP B



2EB] C9

BE34 2A5P@9
2£37 E8
de23 21Ale9
2z28 19
geasC 717
628D EB
JEZ8E 23
QEBF 229FQ9
RECZ EB
CEC3 21¢e23
g=Ch COT42D
8zC% Ce

BECA CD338D
#ECD 21¢geo
BEZCD 229¢09
CECI 21Ale9
0ED5 117A02
CEZDS 9626

@zD3 C37agE

BECE C5
QEDF DS
E5

PEEB 4F
2EEC CD342E
ZEF JAdCal
972 FPE2D
BEF4 Ca

0285 3A3602

273 FEL7
BEPA CB8

BEFB 79

’
PNBF:
H

-

7
PCHAR:

B ) v )
RET
;FUT NEXT BYTE !
(SIMILAR TO THE PNCP SUBROUTINE) '
LHELD H3P :
XCHG
LXI H,HBUFF
DAD D '
MOV M,A ;CHARACTER STORED AT HBP IN HBUPP
XCHG
INX H sHBP INCREMENTED
SHLD HBP _
XCHG ;BACK TO D,E :
Lx1 H,HSIZE W
CALL GCOMP * JEQUAL? w0 E A
RNZ
OVERFLOW, WRITE BUFFERS' ' '
CALL SELH LA
LXI H,0 .t
SHLD HEB P
LX1 H,HBUFP .
LXI D,HCB  ;PILE CONTROL BLOCK FOR HEX FILE
MVI B8,NHB "
JMP WSBUFF  ;WRITE BUFFERS

A

:PRINT CHARACTER IN REGISTER A | CTIM VERSIO.I. == -
PUSH B » COPYR.GHT © 1976
PUSH D | RESEARCH
i g , DIGITAL RESEARC
MVI C,WRITC e p. 0. BOX 579
MoV E,A ’ 0} 93950
CALL Bo0S PACIFIC GROVE, CA.
POP i
e B SER. #
POP B
RET

JWRITE CHARACTER IN REG-A WITH REFLECT AT CONSOLE IF ERROR |

rov C,A 1SAVE THE CHAR
CALL ENC :PRINT CHAR s ‘
LDA QBUFF o
cel SR
RZ
ERROR IN LINE ' i
LDA 2DISK |
CPI X ="A S N s
RZ ! JALREADY PRINTED IFP °‘X° '
MOV A,C'i 4. ;RECOVER CHARACTER : 0
- 1 e

BEFC
BEFF

AFoQ
erel
Brac
gFe7

pFaA
arps
arec
QFeF
UFla
arFll
grlz

@F15

erle
BF1A
@rlD
BFLF
Braz
8r2s
praz
8F29
BF2A
Br2g
BF2E

BF2F
BF30

Bri3 7

BF34
BF36
BF37
er3s

QF39
Br3C

BF3F
Br42
BF43
are4

CDDE@E
c9

3AB401
2lecol
87

CAl5eF

Cl060F

328401

JeUD
CCESRE
3EBA
CDE2OE
21ecel
3E78
3620
23

3o
C2270F
c9

cp28e@p
CA4FRF

2A9D06
7D
B4
CA4FOF

- — — —— -_— T - ——— W
) B v ¥
CALL PCHAR  JPRIRT IT !
RET :
! 3 s A ; e
WOBUFF: ;WRITE THE OOTPUT BUFFER TO THE PRINT FILE
LOA CBP ' ;GET CHARACTER COUNT i
LXI H,0BUFF ;DASE OF BUFFER
WOB@: ORA a ;ZERO COUNT?
Jz WORE :
: NOT END, SAVE COUNT AND GET CHARACTER
MoV B,A | $SAVE COUNT
MOV AM' o
CALL WOCHAR ;WRITE CHARACTER
INX H tADDRESS NEXT _CHARACTER OF BUFFER
MOV A, B jGET COUNT
ncR A
JuP woae CP/M VERSION
H g B 1874
WOBE: ;END OF PRINT - ZERO QBP ° COPYR.GHT G_’ “,?u
STA Q8P > DiG:TAL RESERRCH
: FOLLOW BY CR LF Ay
g a.oR ¢ i P.0.EOX 5?3‘
CALL WOCHAR 1 PACIFIC GRIVE. CA 53350
1 MvI A, LF Wl
" CALL WOCHAR S L SER. &
LN H,CBUFF TS
MVI A,OBMAX jREADY TO BLANK OUT '
WOB2: MVI e :
INX 4
DCR A
INZ WOB2
RET
H
:
PERR: ;FILL QBUFF ERROR MESSAGE POSITION
MOV B,A ;SAVE CHARACTER
LXI H,QBUFF
MoV A, M
CPI T
RNZ ;DON"T CHANGE IT IF ALREADY SET
MOV M, B ;STORE ERROR CHARACTER
RET
EOR:  ;END OF ASSEMBLER
CALL NPR 32 OR A?
Jz EOPR ‘
; FILL OUTPUT FILES WITH ECF’S
EOR21 LHLD PoP
MOV A,L
ORA H sVALUE ZERO?
Jz EQPR’ '

12



8r47 3EI1A
er49 CODI40E
@F4C C33FeP

H
EOPR:
8F4F 3A3722
gF52 fel9
a7 54 CAT7arP
ECR@:
BF57 3A2302
@F5A 87
@758 C43818
225E 2AD2RL
BFEl 2221822
2FE64 CC3819

EECT INFFD9
¢¥eA Jo
3F63 B4
2FeC CATT2R
EF&P 1ELA
8771 CDAARE
BF74 C3678¢F

@F77 CD2880D
27 7A CAgBE3?
eF7D CCc3len
BF2a 115982
Ef63 CDFANC
EORPC:

0Fef 3A3742
@ra9 PEL1Y

£783 CATT0P
@FBE CDISED
2F91 1i7a22
df94 CCradc

EQORHC:
2797 213C18
8r9A CCaCcpC
EFSD Clévap

i
8FrAB 43522F4D22TITL:
UFB9 4E4F20S534FERRCOP:
OFC0 4E4F204449ERRMA:
dFE3 534F555243ERRFN:
@FFA 534F555243ERRPR:

y . ] 3
MVI A,EOF  ;CTL-Z IS END OF FILE
CALL Pic yPUT ENDFILES IN PRINT BUFFER
JHP EOR2 ;EVENTUALLY BUFFER IS WRITTEN
;END OF PRINT FPILE, CHECK HEX
LDA HUISK
(o834 “2°="A"
Jz EORC
;WRITE TERMINATING RECORD INTO HEX FILE
LLA D3L ;MAY BE ZERO ALKEADY
ORA A
cNz WHEX sWRITE HEX BUFFER IF NOT ZERO
LHLD FPC ;GET CURRENT FPC AS LAST ADDRESS
SHLD 88C sRECORD LENGTH ZERO, BASE ADDRESS £008
CALL WHEX sWRITE HEX BUFFER
ECW CLEAR CUTPUT BUFFER FOR HEX FILZ
LiiLD HB &
MOV AL s
i 5 CP/M VERSION —
Jz ECRC Ceriit Gil © 1976
MVI A, EOP i, r
CALL e CiG.1AL RESEARCH
Jup ECR1 P. 0. D0X 579
e e AnaYyE
CLOSE FILES AND TERMINATE PACIFIC CR0VE, CA. 83950
CALL NPR SER. #
3z EORPC
CALL SELP
LXI D,ECB
CALL CLOSE
LDA HDISK
CPI iz -- vai
Jz EORHC
CALL SELH
LY1 D,HCB
CALL CLOSE
LXI H,ENDA
CALL ECON
Jue BuoT
b3 ‘CP/# ASSEMBLER - VER 1.8°,CR

DB
L8
oG
ce

‘NO SOURCE FILE PRESENT’,CR
‘NO DIRECTORY SPACE’,CR

"SOURCE FILE NAME ERROR,CR
"SOURCE PILE READ ERKOR”,CR

13

lell
1029
1@3C

le4c
184D
l04E
1851
1@53
las4
le57
lgs58
1859
lesc
1@50
le5E

1@6l
1863

1866
1069

186C
106F
le7e
1073
1074
1876
1877
1e78
1278
1a7cC
laip
le7e

lesl

1084
1687

168A
lesp
1@8E
l188F

4°55545055ERRFW: DB

43414E4E4FERRCL: DB "CANNOT CLOSE FILES®,CR
AS4C44204FENDA: DB "END OF ASSEMBLY®,CR
:
DHEX: ;DATA TO HEX BUFFER (BYTE IN REG-A)
cs PUSH B
47 MOV 8,A sHOLD CHARACTER FOR “2° TEST
3702 LDA HDISK
FEL9 cpr 7= A"
7 MOV A,B ;RECOVER CHARACTER
CA981@ 3% CHRET CP/M VERSION
Dg PUSH D ;ENVIRONMENT SAVED COPYRIGHT @ 1975
F PUSH  PSW 1SAVE DATA BYTE o BECCEn:
212302 LX1 H,DBL  ;CURRENT LENGTH DIGITAL RESEARCH
7E MoV A M ;TO ACCUM P. 0. 80X 5§73
CR8410 %' Gwexs PAGIFIC GROVE, CA. 53530
H
; LENGTH NOT ZERO, MAY BE FULL aurrz\{ SER. #
FE10 cer 16
DAGC10 Jc DHEXL  ;BR IF LESS THAN 16 BYIES
: BUFFER FULL, DUMP IT
CoBS10 CALL  WHEX  :DGL = 0 UPON RETURN
c3gdle JHP CHEX3  ;SET BPC AND DATA BYTE
:
DHEX1: ;PARTIAL DUFFER IN PROGRESS, CHECK FOR SEQUENTIAL BYTE LOAD
2ADER1 LHLD  FBC
EB XCHG i .
2n2102 LELD BPC ;BASE PC IN H,L -
4 MOV C,A ;CURRENT LENGTH OF BUFFER
0600 MVI ) ;1S IN 8,C ' :
09 DAD B :BPC+D3L TO H,L
78 oV AE ;FEADY FOR COMPARE
50 crp L JEQUAL?
c28118 INZ CHEX2  :BR IF NOT
74 MoV A, D CHECK HO BYTE
BC cre H .
CABAL@ Jz DHEX4  ;BR IF SAME ADDRESS
; .
DHEX2: ;NON SEQUENTIAL ADDRESS, DUMP AND CHANGE BASE ADDRESS
coBsle CALL  WHEX .
DHEX3: ;SET NEW DASE
220001 LELD  FC
222102 SiLD  BPC
DHEX4: ;STORE DATA BYTE AND INC DBL
212382 LxI H,DBL
5E MOV E.M JLENGTH TO REG-E
34 INR M ;DBLwDBL+1 -
1600 MVI D, ;HIGH ORDER ZERO FOR DOUSLE ADD

‘OUTPUT FILE WRITE ERROR’,CR

14



1831
1854
1835
1e33
1837
1838
1es9

129A
1233
123¢
1835
109E
183F
1gal
1074
1245
1RA%
1oag
12A8
1042
12a0
1BAE

1aArF
lesl
1e82
1234
1@85

1ea8
1734
1950
lole
12C1
1882
b3 fodk |
149C4
18C7
1eC8
1acs
13cc
123F
l12o2
1003
1604
1207

212482
13

F5

BF

or

ar

4
ESRF
Cocarla
Fl

F5
ERBP
CDAFl@
Fl

82

57

(%]

C692
27
Cezsg
27
CIAABE

3E3A
Craage
2123@2
5E

AP

57

77
iAZla2
78
Cco9ale
7C
CCSAlD
72
CDSAlR
AF
cpoalae
kL]

DHRET:

H
WRC3

H
HEXC:

i
WHEX:

LXI
DAD
Kp
MoV
P
FoP
RET

H,DBUFP
D

BSW
M,A

]

B

;DBUFF+DBL TO H,L
sRESTORE DATA BYTE
;INTO DATA BUFFER

JENVIRONMENT RESTORED

sWRITE CHARACTER WITH CHECK SUM IN D

PUSH
RKC
RRC
RAC
RHEC
ANI
CALL
poP
PUSH
AN
CALL
op
ADD
MOV
RET

sWRITE CHARACTER

ADI
[N
ACI
DA R
JMP

;WRITE CURRENT HEX BUFFER

PSW

eFH
HEXC
PSW
PSW
oF A
HEXC
PSW
D
D,A

SdH
40H
PNB

MVI A, ¢
CALL PHD
LXI H,CBL
MoV E,M
XRA A
MOV D,A
MOV M,A
LALD BEC
MoV A,E
CALL  ®RC
MoV A,H
CALL WRC
MOV AL
CALL WRC
ARA A
CALL  WRC
MoV AE

;OUTPUT HEX CHARACTER
;RESTORE BYTE
jSAVE A VERSION

iWRITE LOW NIBBLE
;RESTORE BYTE
sCOMPUTE CHECKSUM™—

iSAVE CS

PACIFIC GROVE, C4, 93950

PUT BYTE
! SER, #

CPla VER "2 .
- nLCHT © 1976

Y]
LiG YAL RESEARCH

" 0. BOX 579

sRECORD HEMADER

1PUT DBYTE

s RECORD LENGTH ADDRESS
sLENGTH TO REG-E

;ZFRO TO REG-A

sCLEAR CHECKSUM

;LENGTH 15 ZEROED FOR NEXT WRITE

;BA5E ADDRESS FOR RECORD
sLENGTH 'TO A '
sWRITE HEX VALUE

;HIGH ORDER BASE ADDR
sWRITZ HO BYTE

;LOW ORDER BASE ADDR
;wRITE LO BYTE

;ZERO TO A .
sWRITE RECORD TYPE 00
sCHECK FOR LENGTH @

15

v

18D8 B7
10D CAEBl@

leoC 212402
1eDFP 7E
leee 23
1@E1 CDIAl@
10E4 1D
18ES C20F1@

18E8 AP
16E9 92
18EA CDSAlR

l1eED 3EeD
1GEF CDAARE
10F2 3E0A
18F4 CDAARE
12F7 C9

1100 =
l18F8

i
H

WHEX@:

I
WHEX1:

)
7
1
ENDMOD

¥ ¥ )
OKA A
Jz WHEX1
NON = ZERO, WRITE DATA BYTES
LXI H,DBUFF
MOV ALM ;GET BYTE
INX H
CALL WRC sWRITE DATA BYTE
DCR E {END OF BUFFER?
JNZ WHEXQ
END OF DATA BYTES, WRITE CHECK SUM
XRA A
suB D 1COMPUTE CHE
CALL WRC
CP/
SEND CRLF AT END OF RECORD It VERSION
E‘Ki:. a.ER : COPYRIGHT © 1976
o :‘:‘LP DiGITAL RESZARDH
gg;n PNB P. 0. B0X 579
PACIFIC GROVE, €4 53850
SER. #
EQU ($ AND OFFEQH)+20R
END .
16




2008 = EXTT EQU 18688  ;EXTERNAL CP/M VERSION o
H" oHG llged 2N0B = REFT  EQU 18118  ;REFER COPYRIGHT © 18
1 gggg}; Jup ENDHOD  JEND OF THIS MODULE BORC. = ‘;’”’T EQU 11988 jGLOBAL DIGITAL RESEARCH
JINITIALIZE THE STANK
1186 c3cell Jue SCAN [CALL THE SCANNEK| o\ 0082 = BINV  EQU 2 p.0.BOX 573 ’
’ CP/M VERSION i b o b 5 ; PACIFIC GROVE. CA 93930
50 3 ENTRY POINTS IN I/0 MODULE COPYRICHT © 1975 0010 = HEXV  EQU 16 SER. #
e Zomoan i DOTARESBRCH I o v i
- EQU I0MOD+6H = :
0215 = WOBUFF EQU I0MOD+15H P. 0. BOX 579 @01A = EOF  EQU 1AH
0218 = PERR  EQU I0MOD+18H PACIFIC GROVE, CA. 93550 009 = TAB EQU A9H yTAB CHARACTER
7 1
1129 LASTC: DS 1 SER.
: LAST CHA " # :
118A NEXTC: DS 1 1L0OK iHB:DSCCﬂi:ED : UTILITY SUBROUTINES
1123 STYPE: DS 1 IRADIX INDICATOR GNC:  ;GET NEXT CHARACTER AND ECHO TO PRINT FILE
' 118C CDE6Q2 CALL  GNCF |
H COMMON EOUATES 1187 F5 PUSH PSW .
0878 = PBMAX EQU 120 ;MAX PRINT SIZE - 1110 FEAD CPI CR .
glac = PBUFF EQU 16CH  ;PRINT BUFPER ; 1112 CA3011 Jz GNCo
0164 = PEP  BOU PEURF L PRRAX I BUPEER: DOTNTER ﬁi? Eiﬁin _ g:: é::cn jIF LP THEN DUMP CURRENT BUPFER
1
0165 = TOKEN EQU PEP+l  ;CURREN : i : :
’ii? o VALUE EOU e, ivgr SE“EFT‘:Eg:EgDES :(;;:nr .MOT A CR OR LF, PLACE INTO BUFFER IP THERE IS ENOUGE ROOM
(5] = . 4! A
8346 = :giki“ ggg :-:LUEW ::iiu:um'ron LENGTH ﬁig ggg;al ég? POAX
oes = il o Accrene’ crinomn e S5 REARAD g:gucu aggﬁ" PLACE INTO BUFFER
H 1 Wi
81cy = EVALUE EQU ; 1122 5°¢ MOV E,A
e : @ ACCUM+ACHAX ;VALUE FROM EXPRESSION ANALYSI§S ° 1123 1608 MVI 0,2 JDOUBLE PRECISION PBP IN D,B
B = SYTOP EQU EVA . 1125 3C INR A ;
21CD = SYMAX EQU swégf? ;CURRENT SYMBOL TOP 1126 328461 STA paP JINCREMENTED PBP IN MEMORY
s ; sMAX ADDRESS+1l 1129 21ecCel LXI i, PBUFF
E%;s - PASS  EQU SYNAX+2 sCORRENT PASS NUMBER 112C 19 DAD D ;PBUFF (PBP)
6102 e PASStl ;FILL ADDRESS FOR NEXT HEX BYTE  ~ 7 hie 33 v A POUFF (PBP) = CRAR
- r -
ASPC EQU  FEC+42  ;ASSEMBLER'S PSEUDO PC ' 113 o8 RPT ' ! ren .
i 3 GLOBAL EQUATES GNC@: ;CHAR NOT PLACED INTO BUFPER :
21 = IDEN  EQU 1 : ¥i . 1130 F1 BOP PSW
2832 = NUNB  EQU 5 sIRENTIFIER 1131 €9 RET
23 = M3 NUMBER el
4304 - Seecs e ? il A . INITS: ;INITIALIZE THE' SCANNER
) ’ 1132 C04911 CALL 2EROD
a8 - -3
gg;; - PLABT EQU 00318 ;PROGRAM LABEL 1135 328a11 STA NEXTC  jCLEAR NEXT CHARACTER
DLAET EQU @a19s i 1138 328481 STA EBP s il -
saed - EOUT  EQU gl g 1138 JEGA I A,LE.  {SET LAST CHAR 70 LF ' .
ces = SETT EQU ! ! . 113p 328911 STA LASTC ' F i
2606 = MACT gSu :ifé: o 1148 CD1582 CALL  WOSUFF' ;CLEAR BUFFER
JMACRO ;
' 1143 3E10 MVI A, 16 }START' OF PRINT LINE
1145 328481 STA PBP

17



. o  p——

v . v v )y M » § b )

T '
CP/M VERSION
COPYRIGHT ® 1976
DIGITAL RESEARCH
P. 0. BO.

1148 C9 RET . : X573 ’

: - - PACIFIC GROVE, CA. 93950 LETTER: ;RETURN ZERO PLAG IF NEXTC IS NOT A LETTER
1149 AF ZERO: XRA ° A o R SER. 4 1188 3AQAll LDA @Ex-rc .
114A 328501 STA ACCLEN L -t Hgi Dﬁil SUT 2' ‘
114D 320311 STA STYPE (A ] ? FE1A cel1 2 : ' ' _
1152 €5 RET 1192 17 RAL : COM VERSION oo

s aa T — 1193 E601 ANT 18 COPYRIGHT © 1878

SAVER: :STORE THE NEXT CHABACTER INTO THE ACCUMULATOR AND UPDATE ACCLEN 1195 C9 RET DIGITAL RESZARCH
1151 218881 LXI H,ACCLEN fi v 1 X 573
1134 7€ . HOG AN ALNUM: ;RETURN ZERO FLAG IF NOT ALPHANUMERIC P.0.8
1155 FE4D cr1 ACMAX’ 1196 CDBB11 CALL LETTER , " PACIFIC GROVE, CA. 53330
1157 DASP11 Jc SsAV1 ;JUMP IF NOT UP TO LAST POSITION * 1199 C¥ RNZ
1155 3588 MVI M, 0 119A Cp7111 CALL NUMERIC SER. #
115C CDlE13 CALL ERRO 1190 C9 RET
115F SE SAV1: MOV £,M :D,E WILL HOLD INDEX ;
116¢ 1620 MV1 D,0 TRANS: ;TRANSLATE TO UPPER CASE
1162 34 INR M $ACCLEN INCREMENTED L 1198 3AMAL1 LDA NEXTC
1163 23 INX H ;ADDRESS ACCUAULATOR : 11A1 FE6L (o234 A" OR 11022038 ;LOWER CASE A
1164 19 DAD D ;ADD INDEX TO ACCUMULATOR Co 11A3 D8 RC . : ;CARRY IF LESS THAN LOWER A
1165 3a0all LDA NEXTC ;GET CHARACTER ' 11A4 FETB CPI (2" OR 110000828)+1 sLOWER CASE 2
11€8 77 MOV M,A ! JINTO ACCUMULATOR h X 11A6 DB RNC . jNO CARRY IF GREATER TRAN LOWE
1169 C9 RET 11A7 EGSF ANI 18111118 L jCONVERT TO UPPER CASE

: ‘ 1179 328A11 STA NEXTC oo

TDOLL: ;TEST FOR DOLLAR SIGN, ASSUMING H,L ADDRESS NEXTC : 11AC C9 RET "
1165 7E MOV AM . 7
1163 FE24 CPI 's* GNCN: ;GET CHARACTER AND STORE TO NEXTC
11€0 Ce FNZ 11AD CDAC1L CALL GNC.
116E AF XRA A sTO GET A ZERO 1108 328All STA NEXTC
116F 77 MOV M,A ;CLEARS NEXTC 1183 CDYELl CALL TRANS sTRANSLATE TO UPPER CASE
1178 €9 ] RET sWITH ZERO FLAG SET v 1186 C9 RET

H H p

NUMERIC : ;CHECK NEXTC POR NUMERIC, RETURN 2ERO FLAG IF NOT NUMERIC EOLT: ;END OF LINE TEST FOR COMMENT SCAN
1171 3a3all LCA NEXTC . 1187 FEED crl CR
1174 D632 suUl ‘n’ 11e9 <8 RZ
1176 FEQA cPI 18 11BA FE1A CcPI EOF -

1 CARRY RESET IP NUMERIC 11BC C8 RZ . _
1178 17 FAL 118D FE21 CPI |
1179 E68L AN 1B ;ZERO IF NOT NUMERIC 118F C9 RET
1178 €9 RET ? & o

: SCANt [FIND NEXT TOKEN IN INPUT STREAM

HEX: ;RETURN ZERO FLAG IF NEXTC IS NOT HEXADECIMAL ! 11Ceé AF XRA A
117C CDT111 CALL NUMERIC 11c1 32850l STA TOKEN
117F Ca RNZ sRETURNS IF 8=9 : . 11C4 CD4911 CALL ZERO
1163 3A2All LDA NEXTC ' 4
1183 D641 SuI ‘A’ ; CEBLANK
1185 FE@S CPI 3 11C7 3a0all DEBL1 LDA NEXTC

: CARRY SET IF OUT OF RANGE 11CA FERS CPI TAB °  ;TAB CHARACTER TREATED AS BLANK CUTSIDE STRIN
1187 17 RAL 11CC CAF4ll Jz DEB3 3
1188 E681 - ANI 18 . 11CF FE3B CPIL "3 *  yMAY BE A COMMENT
118A C9 RET ! 11Dl CAElll Jz DEB1 JjDEBLANK THROUGH COMMENT

19 ’ 20



1104
1106

1p3
11oC
l1pE

11E1
11E4
11E7
11EA
11ED
11EF
11F1
1174
11F7

11FA
11FD
1223
1232

1225
1228
1223
122p

1210
1213
1215
12138
1219
121C
121E

1221
1223

1226
1229
122a
122D
1232
1232
1234
1237

1239

FE2A
C2eD11
3AR911
FEEA
C2ZED11

ccapll
cpa7ll
CAFALL
ClE1ll
Fe2o

FEZD

CZrall
Coapll
[ocToir § §

Ccpgsll
CcAaB512
JEdl

C33912

Ccp7111
Calel2
3E22

€33312

2ARAl1
FE27
c22112
AF
32eAll
3EB3
C33912

FEQA
€23712

3ACFel
37
C41s582
218231
3620
3z18
328401
JE24

328541

7
DEB1:

DEB21

DEB@:

H
7
PINDL:

.7
FIND:

i
PINDl:

i
FIND2:

FIND3:

CPL
JNT
LCA
CFI
INZ
COMMENT
CALL
CALL
JZ
JMP
ORI
CPI
ng
CALL
JMP

b ’
. e e e aes -

‘- ;PROCESSOR™ TECH COMMENT
DEB2 . ;NOT * wa t
LASTC T B e
LF sLAST LINE PEED? ,.
DER2 ' =
FOUND,
GNCHN : . i
EGLT ;CR, EOF, OR. | A e B
FINDL ' ;HANDLE END OF LINE. ., ...
DEB sOTHERWISE CONTINUE. SCAN
o $MAY BE ZERO’ '
FINDL : ; 2 3
GHCN JGET NEXT AND STORE TO NEXTC
DEBL ‘* '

LINE DEBLANKED, PIND TOKEN.TYPE .
;LOOK POR LETTER, DECIMAL DIGIT, OR STRING QUOTE

CALL
Jz
MVI
JMP

CALL
Jz
MVI
JMP

LDA
CrI
JNZ
XEA
STA
MVI
JMP

;ASSUME
CPI
JNZ

LF FOUND

LDA
GRA
CNZ
LXI
MVI
MVI
STA
HVI

7 .
STOKEN:

LETTER
FINDR
A, IDEN
STOKEN

NUMERIC
FINDL
A,NUMB
STOKEN

KEXTC
FIND2

A

NEXTC
A,STRNG
STOKEN

CP/M VERSION

COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. BOX 879
PACIFIC GROVE, CA. 93350

SER. #

JDON’T STORE THE QUOTE

IT IS A SPECIAL CHARACTER !

LF
FIND3

PASS
A
WOBUFF

tIF LF THEN DUMP THE BUFFER !

H,PGUFF ;CLEAR ERROR CHAR ON BOTH PASSES
PO .

’
A, 16
BEP

A,SPECL

STA

3START NEW LINE

ey

21

123C
123F
1242
1243
12486
1249
124C
124E
124F
1251
1254
1257

125A
125C

125F
1262
1265
1268

1269

126C
126E

1271
1274
1277
127A

127D
1286
1282
1285
1287

128A
128C

128P
1291

IABALL
32n911
B7
C4a5111
CpADLl
3AB501
FER4
ca
FEB3
C49E11
218a11
3aBs50l

FE@1
C26Cl2

CD6ALL
CA3Cl2
CD9611
cs

c33c12

FEB2
c20213

CD6ALL
Ca3Cl2
cDp7Cl1l
Cc23Cl2

3ABAll
FE4F
CABAL2
FES51
ca2s8rl2

3E08 |
C39612

FE48
caagl2

Rnuq—

TOK:

i
NOCT:

i
NUM2:

LOOP WHILE CURRENT ITEM IS ACCUMULATING

LOA NEXTC

STA LASTC  ;SAVE LAST CHARACTER

OKA A

CNZ SAVER  ;STORE CHARACTER INTO ACCUM IF NOT ZERO

CALL GNCN {GET NEXT TO NEXTC

LDA TOKEN

CPI SPECL

RZ ;RETURN IF SPECIAL CHARACTER

CPI STRNG

CNZ TRANS  jTRANSLATE TO UPPER CASE IF NOT IN STRING

LXT H,NEXTC

LDA TCKEN

CPI TDEN CP/M VERSION - o

Jnz SCT2 COPYRIGHT © 1370
1 . EeraD

ACCUMULATING AN IDENTIFIER v QGH"LR‘$”2£H

CALL TDOLL 3§82, . P. 0. E0X 573

Jz SCTOK  ;IF'SO, SKIP IT ’ 3

CALL ALNUM  jALPHA NUMERIC? PACIFIC GROVE, CA 53550

NOT END OF THE IDENTIFIER

JMP SCTOK

sNOT SPECIAL OR IDENT, CHECK NUMBER

(3 NUMB

JINZ SCT3

ACCUMULATING A NUMBER, CHECK FOR §

CALL TDOLL

Jz SCTOK  3SKIP IF FOUND

CALL HEX 1HEX CHARACTER?

JINZ SCTOK  3;STORE IT IF FOUND

END OF NUMBER, LOOK FOR RADIX INDICATOR -

LDA NEXTC ¥

CePI ‘o° ;OCTAL INDICATOR

Jz NOCT

CPI 0° ;OCTAL INDICATOR

JINZ NUM2

1OCTAL

MVI A,0CTV

JNp SSTYP

cPI ‘B°

b H NUM3



1294
1296
1255
125A
123D

12Aa0
12A3
1z2a

1zA3
12AA

12AD
12AF
1281
1224
1287
1288

1288
12sE

L1
12C4
12C5

12C6
1287
1zCa
12CA
1200
1zCF

1202
1204

125
1206
1207
12CA
1203
12CE
12E9
12g)
2E4

12E5

3ElQ
32811
AP
32gall
C3ael2

3ag9ll
PE42
C2AD12
3282
C3iagl2

FE44
JE@A
Czagl2
218801
35
32esll

216689
224681
218881
4E
23

7e

23
FE41
cipzl2
oe3e
Ciosl2

D637

E5

C5

4F
219311
2E
D41813
2603
7E
2A8601
EB
218299

B7

S5TYP:

i
H
NUM3:

3
NUMd:

65TY1:
55TY2:
H
NCON:

CLor:

H
cLo?ls
CLOP2:

CLOP3:

;CLEARS THE LOOKAHPAD CHARACTER

CP/M VERSION

COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. E0X 579
PACIFIC GROVE, Ca, 93950
SER. #

;ACCLEN DECREMENTED TO REMOVE RADIX INDICATOR

jNUMERIC CONVERSION OCCURS HERE

IVALUE ACCUMULATES BINARY EQUIVALENT

sC=ACCLEN "
sADDRESSES ACCUM

sNEXT DIGIT IS PRCCESSED HERE

JREADY FOR NEXT LOGP
;NOT HEX A=F
;NORMALIZE '
it

iSAVE ACCUM ADDR
sSAVE CURRENT POSITION

tVALUE ERROR IF DIGIT>=RADIX
sDOUBLE PRECISION DIGIT
$RADIX TO ACCUMULATOR

)
MVI A, HEXV
STh STYPE
KRA A
STA NEXTC
JHP NCON
RADIX MUST COME FPROM ACCUM
LDA LASTC
CPI I
INZ NUM4
MVI A,BINV
Jup 55TY1
CPI ‘D”
MVI A, DECV
JNZ S5TY2
LXI #1,ACCLEN
DCR M
STA STYPE
LXI H, 0
SHLD VALUE
LXI H,ACCLEN
YOV C,H -
INX H
MOV AM
INX H
CPI ‘A
JINC CLOP1
Sul ‘8°
Jup CLOP2
JHEX A=F
suI ‘AT-10
;CHECK SIZE AGAINST RADIX
PUSH H
PUSH B
MOV C,A
LX1 H,STYPE
crp M
cNC ERRV
MVI B,0
MOV ALM
LHLD VALUE
XCHG
LXI H,@

iVALUE TO D,E - ACCUMULATE RESULT IN H,L
1ZERO ACCUMULATOR '

;LOOP UNTIL RADIX GOES T0 ZERO

ORA

A

23

12E9 CAF712
12eC 1F
12ED D2F112
12F¥ 19

12F1 EB
12F2 29
12F3 EB
12F4 C3€BJ}

12F7 @9

12F8 228681
12FB C1

12FC El

12¢D AD

12FE C2C612 *
1381 C9

1302
1385
1347
133A
13eC
130F

HE

InAALL
FE@D
Calelld
FE27
c23C12
CDADI11

E¥ica

1318
1319
1318

F5
3ES6
C32413

131E F5
131F 3E4F
1321 C32413

1324 C5
1325 ES
1326 CDl1802
1329 E1
132a C1

TTWO:

]
CLOP4:

i
SCT3:

RRV1

i
ERRO:

ERR:

) 3 ] ]

Ji CLOP4

RAR ;TEST 1.SB

JNC TTWO :1SKIP SUMMING OPERATION IF LS8=3

DAD D sADD IN VALUE

:MULTIPLY VALUE * 2 FOR SHL OPERATION

¥CHG

:ggc R CP/M VERSICN

JMP CcLOP3 COPTMGI'” (@) 1576
DIGITAL RESEARCH

*

;END OF NUMBER CONVERSION P. 0. EOX 578 i

DAD B ;DIGIT ADDED IN PACIFIC GROVE, CA. 83330

SHLD VALUE ’

oo . SER. #

POP H

DCR C ;MORE DIGITS?

JNZ CLOP

RET :DONE WITH THE NUMBER

;MUST BE A STRING

LDA NEXTC :

cr1 CR ;END OF LINE?"

Jz ERRO JAND RETURN

cel ot -

JNZ SCTOK

CALL  GNCN '

P " v
SRE scrox  BAERN:ZE SAMRHCAGUBRE EuGHENTERED
END OF SCANNER

ERROR MESSAGE ROUTINES
: V" VALUE ERROR .

PUSH PSW

MVI N, " "
JMp ERR

;°0° OVERFLOW ERROR
PUSH PSW

MVI R o

JuP ERR

;PRINT ERROR MESSAGE
PUSH B

PUSH H

CALL PERR

POP H

POP B .

24



13238 Fl
13aC C9

l432 =
1320

EOP
RET

7
ENDHXOD EQU
END

PSW

(§ AND OFFQ2H) + l0@H

CP/M VERSION

COPYRIGHT @ 1576
DIGITAL RESEARCH
P. 0. BOX 579
PACIF  GROVE, CA. 83950

SER. #

25

1340
p200
p212
B21E

1340
1343
1346
1349
134C
134F
1352
1355
1358

8278
a1ac
eles

8185
0186
2188
pe40
2189

e1Cc9

glce
a1cop

B1CF
8103
e1D2
8104
@106

goal
B3@2
gae3
o4

YT

C3ARA1S
C35C14
C39E14
C39814
C3eal4
C36815
C37215
C38Dl15
C39615

I0MOD
PCON
EQOR

H

H
POMAX
PBUFF
PP

1
TOKEN
VALUE

ACCLEN

ACMAX
ACCUM

i
EVALUE

SYTOP
SYMAX
.

PASS
FeC
ASPC
SYBAS
SYADR

i
7
IDEN
NUMB

STRNG
SPECL

i
PLABT

SYMBOL TABLE MANIPULATION MODULE

ORG 1348H

EQU 2000 110 MODULE ENTRY POINT

EQU I0MOD+12H

EQU IOMOD+1ER

ENTRY POIKTS TO SYMBOL TABLE M

JHp ENDMOD ?ﬁﬁkﬁfﬁﬂﬁﬂ

Jup INISY COPYRIGHT ® 1976
Jame LOOKUP gy
Jup FOUND CIGITAL RESEARCH
Jup ENTER P. 0. BOX 579
JMP SETTY 2

JMP GETTY PACIHC GRGJE. CA- 53950
JMP SETVAL :

amp GETVAL SER. #

COMMON EQUATES

EQU 120 sMAX PRINT SIZE

EOU 10CH sPRINT BUFFER

EQU PBUFF +PBMAX ;PRINT BUFFER POINTER

EQU PEP+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

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

EQU SYTop+2 sMAX ADDRESS+1

EQU SYMAX+2 ;CURRENT PASS NUMBER . .
EQU PASS+1 FILL ADDRESS FOR NEXT HEX BYTE

EQU FPC+2 ;ASSEMBLER'S PSEUDO PC

EQU ASPC+2 ;BASE OF SYMBOL TABLE

EQU SYBAS+2 ;CURRENT SYMBOL BEING ACCESSED
GLOBAL EQUATES

EQU 1 JIDENTIFIER

EQU 2 {NUMBER

EQU 3 1STRING i 1

EQU 4 ;SPECIAL CHARACTE ; ¢

EQU 92818  ;PROGRAM LABEL

26



eaaz
ao24
2aas
2ed6

gansg
gaes
paac

822D

2235

geea
aae
1358
1458

DLABT
EQUT
SETT
MACT

EXTT
REFT
GLBT

H
PIXD

T
HSIZE
HMASK
HASHT:
HASHC:

W h N e SE E RE S e S SH % NS S S MmN N SE S SO SA WA S W SE S W e

EQU #A1AB  ;DATA LABEL
EQU 8128B  ;EQUATE
EQU 91218  ;SET
EQU 1188  ;MACRO
EOU 1888B  ;EXTERNAL
EQU 1811B  ;REFER
EQU 11028  ;GLOBAL
EQU @0H
DATA AREAS
SYMBOL TABLE BEGINS AT THE END OF THIS MODULE
EQU 5 ;5 BYTES OVERHEAD WITH EACH SYMBOL ENTRY
28Y COLLISION, 1BY TYPE/LEN, 28Y VALUE '
EQU 128 ;HASH TABLE SIZE
EQU HSIZE~1 ;HASH MASX FOR CODING
DS HSIZE*2 ;HASH TABLE
s 1 ;HASH CODE APTER CALL ON LOOKUP
SYMBOL TABLE ENTRY FORMAT IS
: HIGH VAL BYTE e e —
S e . CP{M VERSION 1a76 gan1
: LOw VAL BYTE 1 COPYRIGHT © o 9032
‘TAL RESEA! 20084
3 CHARACTER N ] mGTAL 5}9 aAnAs
P. 0. BOX - 0026
P : PACIFIC GROVE, CA. 9330 s
: CHARACTER 1 H ________.__...-—-—-——— papn
SER. l geec
t TYPE 1 LENG 3 I
: HIGH COLLISION:
145C
SYADR= : LOW COLLISION : 145F
1461
WHERE THE LOW/IIGH COLLISION FTELD ADDRESSES ANOTHER ENTRY WITH 1462

THE SAME HASH CODE (OR ZERO IF THE END OF CHAIN), TYPE DESCRIBES 1463
THE ENTRY TYPE (GIVEN BELOW), LENG IS THE NUMBER OF CHARACTERS IN 1464
THE SYM3OL PRINTNAME -1 (I.E., LENG=0 IS A SINGLE CHARACTER PRINT= 1465
NAME, WHILE LENG=15 INDICATES A 16 CHBARACTER NAME). CHARACTER 1 1466
TEROUGH N GIVE THE PRINTHAME CHARACTERS IN ASCII UPPER CASE (ALL ~ 1467
LCWER CASE NAMES ARE TRANSLATED ON INFUT), AND THE LOW/HIGH VALUE

GIVE THE PARTICULAR ADDRESS OR CONSTANT VALUE ASSOCIATED WITH THE

NAME., THE REPRESENTATION OF MACROS DIFFERS IN THE FIELDS WHICH 146A
POLLOW THE VALUE FIELD (MACROS ARE NOT CURRENTLY IMPLEMENTED). 146D
27

215813
8680
AF

77
23
77
23
85
C26214

21co00
220601

i

v mE e mE e R4 4 WE NS S N RE S8 T S wE % W NS as wE we

7
PLABT
DLABT
EQUT
SETT
MACT

i

EXTT
REFT
GLBT

i
INISY:

INIO:

THE TYPE FIELD CONSISTS OF FOUR BITS WHICH ARE ASSIGNED AS
FOLLOWS:

p2oe UNDEFINED SYMBOL
eeol LOCAL LABELLED PROGRAM
eec1e LOCAL LABCLLED DATA

0011 (UNUSED)

olea EQUATE
plel SET
2110 * MACRO
2111 (UNUSED)
1000 (UNUSED)

lesl EXTERN LABELLED PROGRAM
1018 EXTERFN LABELLED DATA

1611 REFERENCE TO MODULE
11e0 (UNUSEL)

1101 GLOBAL UNDEFINED SYMBOL

1110 GLOBAL LABELLED pRoSRA™

11 UNUSED :

e ‘ Y | cp version
TYPE DEFINITIONS COPVRIGHT © 1876
EQU @2018B  ;PROGRAM LABEL + DIGITAL RESEARCH
EQU 80108  ;DATA LABEL P. 0. BOX 573
EQU g1n@s 1EQUATE
ggu P1A1B . ;SET PACIFIC GROVE, CA 83550
EQU B11uB  ;MACRO )

SER. #

EQU lo9e8 sEXTERNAL ATTRIBUTE
EQU 10118 ;REFER
EQU 11ee8 1GLOBAL ATTRIBUTE
;INITIALIZE THE SYMBOL TABLE
LXI H,HASHT ;ZERO THE HASH TABLE
MVI B,HSIZE
XRA A {CLEAR ACCUM
MOV M,A
INX H
MOV M,A ;CLEAR DOUBLE WORD
INX H
DCR 8
INZ INID

SET SYMBOL TABLE POINTERS
LXI H,0
SHLD SYADR'

28



1472 C9

1471 218801
1474 45
1475 AF
1476 23
1477 g6
1478 85

1479 C27614

147C ESTP
1472 225B14
1451 €9

1482 47
1453 2AD681
1485 23
1457 23
1483 7€
1489 E6F@
1433 B3
l4ac 77
148D €9

148E 2AD6ER1L
1431 23
1452 23
1433 JE
1494 E6OP
1496 3C
1457 C9

1438 2aD681
1493 7D
143C B84
142D €9

149 Co7114

1441 218881
l4a4 7€
14A5 PE1L
14A7 DAACI4
14AA 3618

] ’ ) )
.
RET
i
CHASH: ;COMPUTE HASH CODE FOR CURRENT ACCUMULATOR
LXI H,ACCLEN
MOV B.,M $GET ACCUM LENGTH
XHA A jCLEAR ACCUMULATOR
CHO:  INX H iMOVE TO FIRST/NEXT CHARACTER POSITION
ADD M jADD WITH OVERFLOW
CR 8
JINT CHO
AN HMASK tHASK BITS FOR MODULO HIISE
STA HASHC jFILL HASHC WITH RESULT
RET
i
SETLN: ;SET THE LENGTH PIELD OP THE CURRENT SYMBOL
HOV B,A 1SAVE LENGTH IN B
LHLD SYADR
INX K
INX H
MOV A M 1GET TYPE/LENGTH FI
ANT @F bH MASK OUT TYPE PI :Léj"g‘ VERSION
gn 8 . IMASK IN LENGTH CUPYRIGHT © 1976
s B DIGITAL RESEARCH
GETLN: ;CET THE LENGTH PIELD 70 REG-A it
s uioe ¢ PACIFIC GROVE, CA. $3950
INX H
INX p SER. #
MOV AM m—
ANT éry
IR h JLENGTH IS STORED AS VALUE = 1
RET
i
POUND: ;POUND RETURNS TRUE IF SYADR IS NOT ZERO (TRUE IS NZ FLAG HERE)
LHLD  SYADR
MV A, L
ORA H
RET
)
LOOKUP: JLOOK FOR SYMBOL IN ACCUMULATOR
CALL CHASH ;COMPUTE HASH CODE
) NORMALIZE IDENTIPIER 7O 16 CHARACTERS
LXI tl,ACCLEN
MOV AM *
CPI 17 '
c LENOK
MVI .16
LENOKs

29

14AC
14nF
l4B4a
14B2
1485
1486
1487
l4n8
1489
1434
1488
148E
14C1

14C2
14C5
1l4cCs
14C9

l4ce
l4CD
l4CE
14CF
14D2
1403
14D4
1405
14C6
1407

140A
1408
14DC
140D

14E0

14E1
14E4
14E5
14E6
14E7
14E8

215814
5
1602
215813
19

19

SE

23

66

68
220601
cpoBsl4
c8

CDBE14
218801
BE

C2E1l4

47
23
E8
2AD681
23
23
23
1A
BE
C2E114

13
23

85
C20514

c9

C38Bl4

LOOKQ:

LOOK1:

v |

CPIMVERSION —
- COPYRIGHT © 1375

DIGITAL RESZAACH
LOOK FOR SYMBOL THROUGH HASH TABLE P.0.83X 573
LXI H,HASHC f r ==
i st FACIFIC GRQVE, CA ¢3933
MVI D,0 :DOUBLE HASH CODE IN D, ESfR,
LXI H,HASHT ;BASE OF HASH TABLE
DAD D S
DAD D JHASHT (HASHC)
MOV E,M JLOW ORDER ADDRESS
INX H
MoV H,M ;
MoV L,E ;HEADER TO LIST OF SYNBOLS IS IN B,L
SiILD SYADR
CALL FOUND
R2 }RETURN IF SYADR BECOMES ZERO
CTHERWISE EXAMINE CHARACTER STRING FOR MATCH
CALL GETLN  ;GET LENGTH TO REG=A
LX1 H,ACCLEN
cMP M
N2 LCOMP
LENGTH MATCH, TRY TO MATCH CHARACTERS
¥ov B,A sSTRING LENGTH IN B
INX H ' jHL ADDRESSES ACCUM
XCHG z ;TO D,E
LHLD SYADR
INX H ?
INX H . -
INX H ;ADDRESSES CHARACTERS
LDAX D ;NEXT CHARACTER FROM ACCUM
CMP M fNEXT CHARACTER IN SYMBOL TABLE
JINZ LCOMP
CHARACTER MATCHED, INCREMENT TO NEXT
INX D
INX H
DCR B
JINZ LOOK1
COMPLETE MATCH AT CURRENT SYMBOL, SYADR IS SET
RET
sNOT FOUND, MOVE SYADR DOWN ONE COLLISION ADDRESS
LHLD SYADR
¥Ov EM
INX H
MOV DM JCOLLISION ADDRESS IN D,B
XCHG '
Jup LOOK@

30



ENTER: jENTER SYMEOL IN ACCUMULATOR

H

218861
5E
lcoe
prte-1:30
220681
18
1198582
19

EB
2acpal
73

95

TA

sC

EB
D24115

z2cepl
2AD521
EB
215514
4E
eso@
215313
29

29

4E
23
46
72
28
73
EB
71
23
78

118381
1A
FEI1l
CA2FP1S5
3ele

1
47 ENT1:s
b

ENSURE THERE IS ENOQUGH SPACE IN THE TABLE

LXI H,ACCLEN

MOV E.¥

MVI D,8 sDOUBLE PRECISION ACCLEN IN D,E
LHLD syTop

SHLD SYACR sNEXT SYMBOL LOCATION

DAD D sSYTOP+ACCLEN

LXI D,FIXD ;;FIXED DATA/SYMBOL

DAD D JHL HAS NEXT TA3SLE LOCATION POR SYMBOL
XCHG sNEW SYTOP IN D,E

LHLD SYMAX sMAXIMUM SYMTOP VALUE

MOV AE

sus L sCO4PUTE 16-BIT DIFFERENCE

MOV A,D

SER H

Y¥CHG sNEW SYFOP IN H,L

JINC OVERER ;OVERFLOW IN TABLE

OTHERWISE NO ERROR

SHLD sYTOP $SET KEW TABLE TOP

LHLD  SYADR  :;SET COLLISION FIELD

XCHG :CURKENT SYMBOL AGDRESS TO D,E

L% I H,HASHC ;HASH CODE FOR CURRENT SYMBOL TO H,L

¥ov C. M ;LOW BYTE

MVI B,0 ;DOUBLE PRECISION VALUE IN B,C

LxI H,HASHT ;BASE OF HASH TABLE

DAD B

DAD B sHASHT (HASHC) IN H,L

b.E ADDRESSES CURRENT SYMBOL - CHANGE LINKS

MOV C,M :LOW ORDER OLD HEADER

INX H

MOV B, M {HIGH ORDER OLD HEADER

MoV M,D ;HIGH ORDER NEW HEADER TO HASH TABLE

oex H

MOV M, E ;LOW ORDER NEW HEADER TO HASH TABLE .
XCHG iH,L HOLDS SYMBOL TABLE ADDRESS

Hov M,C ;LOR CRDER OLD HEADER TO COLLISION FIELD
INX H

MOV M,B :HIGH ORDER OLD HEADER TO COLLISION FIELD
HASH CHAIN NOW REPAIRED FOR THIS ENTRY, COPY THE PRINTNAME
X1 D,ACCLEN

LDAX D {GET SYMBOL LENGTH

CPI 17 ;LARGER THAN 16 SYMBOLS?

Jc ENT1

MVI A,l6 ;TRUNCATE 'TO 16 CHARACTERS

COPY LENGTH FIELD, FOLLOWED BY PRINTNAME CHARACTERS

MOV B,A ' jCOPY LENGTH TO B

OCR A 11=16 CHANGED TO @-15

3l

1531
1532
1533
1534
1535
1536
1537
1538

1538
153C
153D
153E
153F
1540

1541
1544
1547
154A

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

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

€23315

AF
23
77
23
717
c9

214A15
col2e2
C31EB2

ENT2:

1
OVERER:

53594D424FERRO:

2AD6B1
23
23
7E
1F
1F
1F

E6RF
cs

i
SETTY:

1
GETTY:

INX H JFOLLOWING COLLISION FIELD

MoV M, A +STORE LENGTH WITH UNDEFINED TYPE (6000)

INX H

INX D

LOAX D

MoV M, A ;STORE NEXT CHARACTER OF PRINTNAME

DCR B t LENGTH=LENGTH-1

JNZ ENT2 ;FOR ANOTHER CHARACTER

PRINTNAME COPIED, 2ERO THE VALUE PIELD

XRA A ;ZERO A

INX H ;LOW ORDER VALUE CP/M VERSION

sl Heli COPYRIGHT © 1976

MOV M, A ;HIGH ORDER VALUE DIGITAL RESEARCH

o P. 0. BOX 573
;OVERFLOW IN SYMBOL TABLE PACIFIC GROVE, CA 93850

LXI H,ERRO

CALL PCON SER. #

JMp EOR ;END OF EXECUTION

DB ‘SYMBOL TABLE OVERFLOW®,CR

:SET CURRENT SYMBOL TYPE TO VALUE IN REG-A

RAL

RAL

RAL

RAL

ANI 2F OH ;TYPE MOVED TO HIGH ORDER 4=BITS

MoV B,A JSAVE IT IN 8

LILD SYADR yBASE OF SYM30OL TO ACCESS

INX H

INX H ;ADDRESS OF TYPE/LENGTH FIELD

MoV ALM :GET IT AND MASK ‘

ANI 0FH ;LEAVE LENGTH

ORA B sMASK IN TYPE

MOV M,A ;STCRE IT

RET

+RETURN THE TYPE OF THE VALUE IN CURRENT SYMBOL

LHLD SYADR

INX H

INX H

MOV AM

RAR

RAR

RAR

RAR

ANI ard sTYPE MOVED TO LOW 4=BITS OF REG=A

RET
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157°P CDBE14
1562 2aCé6@1
1585 s¢
1535 1628
1588 19
1589 23
156A 23
1583 23
158C ¢c9

158D ES
15e2 COIP1S
1591 D1
1562 73
1563 23
1594 72
1595 C9

1536 CDIF1s
1599 5E
159A 23
1598 56
159C EB
155D C9

15A8 =
1592

* . » ’

H

VALADR sGET VALUE FIELD ADDRESS FOR CURRENT SYMBOL
CALL GETLN PRINTNAME LENGTH TO ACCUM
LHLD SYADR ;BASE ADDRESS
»ov E,A g
MVI D,8
CAD ] sBASE (LEN)
INX H
InX H ;FOR COLLISION FIELD
INX H sFOR TYPE/LEN FIELD
RET sWITH H,L ADDRESSING VALUE PIELD

SETVAL: ;SET THE VALUE FIELD OF THE CURRENT SYMBOL

i VALUE IS SENT IN H,L
PUSH H ;SAVE VALUE T0 SET
CALL VALADR
POP D 1POP VALUE TO SET, HL HAS ADDR 8
i - A ESS TO PILL
INX H
MOV H,D jPIELD SET
RET

ce

TVAL: ;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 D.M
XCHG
RET

T

ENDMOD Eog ($ AND @FFE@H) + 20H 33
N

15n@
15A@
15A3
15A6

ge7s

eiec:

8164

@185
8186
clsg
go4e
8189

81Cco

Bice
g1co

g1CF
elpe
81D2

aeel
0a02
g0a3
anas4

Beal
eda2
oan4d
BeBs
goos

oeas
eaes

C36218
c38317
c3lals

poec =

eeen

H

H
PEMAX
PBUFF
PBP

7
TUKEN
VALUE
ACCLEN
ACHAX
ACCUM

i
EVALUE

SYTOP
SYMAX

PASS
FEC
ASPC
H

IDEN
NUMB
STRNG
SPECL

PLABT
DLABT
EQUT
SETT
MACT
H
EXTT
REFT
GLBT

B )

CP/M YERSION ———————

COPYRIGHT © 1978

DIGITAL RESEARCH
ORG 15A0H P.0.BOX §79 i
Jup ENDMOD ;TO NEXT MODULE PACIFIC GROVE CA 83530
JMp B3EAR
Jamp BGET SER. # —
COMMON EQUATES “
EQU 124 ;MAX PRINT SIZE
EQU 18CH ;PRINT BUFFER
EQU POUFF+PBMAX ;PRINT BUFFER POINTER
EQU POP+]1 {CURRENT TCGKEN UDER SCAN
EQU TOKEN+]l ;VALUE OF NUMBER IN RINARY
EQU VALUE+2 ;ACCUMULATOR LENGTH
EQU 64 ;MAX ACCUMULATOR LENGTH
EQU ACCLEN+1
EQU ACCUM+ACMAX sVALUE FROM EXPRESSION ANALYSIS
EQU EVALUE+2 ;CURRENT SYMBOL TOP
EQU SYTOP+2 sMAX ADDRESS+1
EQU SYMAX+2 ;CURKENT PASS NUMBER
EQU PASS+1 ;FILL ADDRESS FOR NEXT HEX BYTE .
EQU FPC+2 ;ASSEMBLER'S PSEUDQ PC ’
GLOBAL EQUATES
EQU 1 :IDENTIFIER
EQU 2 {NUMBER
EQU 3 ;STRING
EQU 4 ;SPECIAL CHARACTER
EQU PUDlB  ;PROGRAM LABEL
EQU 30108  ;DATA LABEL
EQU 1088  ;EQUATE
EQU el0lB  ;SET
EQU 21108 j;MACRO
EQU 10AB88  ;EXTERNAL
EQU 10118  ;REFER
EQU 11288  ;GLOBAL
EQU 8DH jCARRIAGE RETURN

TABLE DEFINITIONS

TYPES

34



evea

a2l1e
a1l
Bol2
c213
erl4d
ecls
2816
e017
eole
dd19
A01A
gelis
gglc
£al1D
801E
éalr
Daza
gazl

gnea
¢del
0982
2223
parq
Gaas
22d6
ea27
008
3339
BO0A
paes
04J3cC
eeap
agze
gadr

1549
15A8
15aD0
15AF
1581

C415
D415
E615
8216
AELlS

XBASE
i

RT

BT
OBASE
ol

02

03

04

05

06

07

o8

9
ole
011
012
013
Cl4

INX:

’ . ’ .
EQU ] :START OF OPERATORS

01 THROUGH 015 DENOTE OPERATIONS

ENU 14

EQU RT+1 ;RT IS REGISTER TYPE, PT IS PSEUDO OPERATION
EQU Pr+l

EQU OBASE+1 ;SIMPLE

EQU OBASE+2 jLXI

EQU OBASE+3 ;DAD

EQU OBASE+4 ;PUSH/POP

ECU OBASE+5 ;JMP/CALL

EQU OBALE+6 340V

EQU OBASE+7 1MVI

ECU OBASE+8 ;ACC IMMEDIATE

EQU OBASE+9 ;LDAX/STAX

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

EQU OBASE+11 ;ACCUM REGISTER

EQU QUASE+12 7 INC/DEC

EQU OBASE+13 JINX/DCX

EQU OBASE+14 JRST

EQU OBASE+15 yINJOUT

X1 THROUGH X15 GENOTE OPERATORS

EQU XBASE  *

EQU XBASE4+l 3/

EQU XBAGE+2 ;MOD

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

EQU XBASE+2 e DIGITAL RESEARCH
EOU XBASE+6 3=

EQU XBASF+7 3;UNARY = p. 0. BOX 578
EQU XUASE+S NOT PACIFIC GROVE, CA. 93950
£0U XBASE+9 ;AND

EQU XBASE+10;0R —_—
EQU XBASE+11;XOR SER. # —

EQU XBASE+12; ( Do

EQU XBASE+13;)

ECU XBASE+14;,

EQU XBASE+15;CR

RESERVED WORD TABLES

BASE ADD
Dw
DW
DW
DW
DW

RESS VECTOR FOR CHARACTERS

CiiARL
CHAR2
CHAR3
CHARS
CHARS

s LENGTH
JLENGTH
s LENGTH
sLENGTH
jLENGTH

1l BASE
2 BASE
3 BASE
4 BASE
5 BASE
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'
1583 BD16 DW CHARG6  jJLENGTH 6 BASE
1
2005 = CMAX  EQU ($=CINX)/2-1 ;LARGEST STRING TO MATCH
!
CLEN: ;LENGTH VECTOR GIVES THE NUMBER OF ITEMS IN EACH TABLE
1585 18 D8 CHAK2=CHARL
1586 29 D8 (CHAR3=CHAR2) /2
1587 34 Da (CHAR4=CHAR3) /3
1588 @8 D3 (CHARS=CHAR4) /4
1589 03 DB (CHAR6=CHARS) /5
1
TVINXt ;TABLE OF TYPE,VALUE PAIRS FOR EACH RESERVED SYMBOL
158A BD16 DW T™v1 .
158C DD16 DW V2
15BE EF16 oW V3
15C8 5717 Dw V4
15C2 6017 DW V5
H
' CHARACTER VECTORS FOR 1,2,3,4, AND 5 CRARACTER NAMES
15C4 AD28292A CHARL: DB CR, ()* :
15C8 28 o}z ‘+* X
15C9 2C2D2F41 DB ‘L =/AC X
15CD 42434445 0B “BCDE " A
1501 484C4D DB “HLM "
7
1504 4442444944CHAR2:1 DB ‘DRDIDSDW®
150C 4549494649 DB "EITFINOR’ - CP/M VERSION
15E4 5350 DB "sp’ COPYRIGHT © 1976
1 ESEAT
1566 4143494144CBAR3: D8 *ACIADCADDADI ” DIGITAL RESEARCH
15F2 414E41414E oo ‘ANAANDANICMA” p.0.BOX 573
15FE 434D43434D DB ‘CMCCMPCPIDAA” VE CA 93850
160A 4441444443 DB *DADDCRDCXNEND” . PACIFIC GROVE. CA
1616 455155484C DB ‘EQUHLTINRINX® SER. #
1622 4R4D5S04CA4 ) "JMPLOALXIMOD
162E 4D4FS64D56 DB "MOVMVINOPNOT
163A 4F52414F52 ol "OKACHGOF10UT
1640 SE4FLU5P5] oo POPPSWRALRAR
1652 524554524C DB ‘RETRLCRRCRST®
165E 5342425342 0B "SBESBISETSHL®
166A 5348525354 o8 “SHRSTASTCSUB
1676 535549584F o]:] *SUIXORXRAXRI
1
1682 43414C4C45CHAR4: DB 'caLLENDHLanLHLngcaL‘
1696 5855534853 o8 ‘PUSHSHLDSPHLSTAX
16A6 5843484758 DB “XCHGXTHL"
1
16AE 454E444946CHARS: DB ‘ENDIFMACROTITLE"
1
CHARE: JEND OF CHARACTER VECTOR
i
1
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168D
16C1
15C5
16C7
16C3
16CF
16D3
1607
1603

l16CD
légl
16E5
16E9
16ED

16EF
1673
1687
1678
16FF
1733
1727
1788
170F
1713
1717
1718
171¢
1723
1727
1728
172¢
1733
1737
1733
173F
1743
1747
1743
174F
1753

EreanacCl4
dD1EARSO
A546

PEZARE46
eglselee?
leaalaenl
1e221293
10241005
1036

11e113F3
11e21183
1378l11e8
21CB@EA28
1036

1ACEL1CE8
10301AC6
lcaer9id2
lagslaze
133IF1DRA
1AFE1327
15991€E85
1Fdsllad
11071376
1ER4LFED
17C31C3A

l401¢258

18401926
13225023C
1cedlloAa
1AF621D3
l6Cllees
1317131F
13C91327
lier2ecy
10381ADE
11038358
84581C32
13371D3%0
1ACE8B28
10ABlABE

H
TV1s

TV

1
V4

1 » ¥ .

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

JTYPE,VALUE PAIRS FOR CHAR] VECTOR PACIFIC GROVE, CA. 83330

8 16,10, X13,20 iCR_(

o8 X14,30, X1,60 SER, )7 o

3 ¥6,70 o

0B - x15,10, x7,70 So

3 2,80, RT.7 /A

8 RT. 8, RT, 1 18 C

o8 RT,2, RT.3 i E

0B RT.4, KT.5 L

D8 RT,6 M

ITYPE,VALUE PAIRS FOR CHAR2 VECTOR

08 eT, 1, 01, 0P34 JD3 DI

03 PT.2, PT.3 ;DS DW

08 01.0¢BH, PT.8 JEI 1P

08 015, 008H, %11, 49 JIN OR

D8 RT, 6 152

;TYPE,VALUE PAIRS POR CHARJ VECTOR

8 08, 0CEH, 011,888 JACI ADC

D8 011,80H., 08, PC6H JADD ADI

r8 011, 0A0H, X140, 50 {ANA AND

03 04, AE6H, o1,2¢n JANT CMA

DR o1, 3FH, 011,388 1CMC CMP

08 08, 0FEH, 01,274 1CPI DAA

08 031,091, 012,05 iDAD DCR

08 013,884, PT, 4 :DCX END

08 PT.7, 01,768 JEQU HLT

ca C12,84H, O13,03H sINR INX

8 05,0C3d, 010, 3AH ;P LDA

08 02,014, X3,80 {LXI ¥OD

08 06, 40, 07,064 MOV MVI

08 01.00i, X9, 60 NOP NOT

D3 011,030H, PT.10 {ORA ORG

o8 08, DFGH, 015, 003K ORI OUT

08 04.0C1H, RT, 6 1POP PSW

08 01.17H, o1, 1FH JRAL RAR

o8 01, 6CSH, 01,874 JRET RLC

08 01,¢FH, 014,6C7H RRC RST

03 011,098, 03, 00EH 1588 SBI

08 PT,11, X4 .80 {SET SHL

0B XS, 50, 019, 324 1STA STC

D8 01,374, 011,998 $SIC SUB

8 08., 8D6H , X12, 48 :SUL XOR

08 ol1,easH, 08, 0cEH ' JXRA XRI

$sTYPE,VALUE PAIRS FOR

CHAR4 VECTOR
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1757
1759
175D
1761
1765
1769

176D
1771

1773

geee
o0l
ena2
noa3
8962
apal
peoas

1783
1785
1786

1788
1785
178A
1788
178C
1780

1798
1791
1792
1793
1794
1795
1796

17¢o

110618B8A
1C2A13E9
l6C51C22
13F91882
13EB13E3

11e5110%
llec

4ESASA204E

1EFF
84
PE@D

AF
78
81
1F
BB
CaC417

5F
E5
D5
cs
ES
42
48

v . ¥ ¥
D 05, eCDH 1CALL &
o3 PT,6., 09, AAH ;ENCM LDAX =
o]} ol¢,R2AH, 01,0E9H sLHLD PCHL
DB 04,BC5H, 01e,224 1PUSH SHLD
ol 01,QRFSH, 09,P2H ;SPHL STAX
DB 01, REBH, 01,0E34d IXCHG XTHL
1
TV5t ;TYPE,VALUE PAIRS FOR CHARS VECTOR
ot} 54 PT,9 JENDIF MACRO
DB PT,12 JTITLE
L
SUFTAB: {TABLE OF SUFFIXES FOR J C AND R OPERATIONS
DB "NZZ NCC POPEP M

)
BSEAR: ;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 :

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

i
i
i
T
H
i

i

UR
LR
SR
MR
sPl
splp
KR

i
NEXT:

QUTPUT:

EQU
EQU
EQU
EQU
EQU
EQU
EQU

MVI
INR
MVI

COMPUTE
XRA

MOV

ADD

RAR

cup

Jz

B ;UFPER BOUND REGISTER
c jLOWER BOUND REGISTER
D 1SI2E REGISTER
B sMIDDLE POINTER REGISTER
B i151LE PRIME, USED IN COMPUTING MIDDLE POSITOR
c ;ANOTHER COPY OF SIZE PRIME
H 1K N ———
MR, 255 :HM!Kllll <> OLD MW [ CP/M VERSION ——
UR ;U=U+ i &
B iLe B COPYRGAT © 1975
z DIGITAL RESEARCH
M° = (U+L)/2 P.0 ansjg
A - .
A,UR 1CY=0, A=U . PACIFIC GROVE, CA 93350
LR 1 {U+L)
1 (U+L) /2 —
MR 1SAME AS LAST TIME ‘JHROU%# ——
NMATCH ;JUMP IF = TO NO MATCEN

MCRE ELEMENTS TO SCAN

MOV
PUSH
PUSH
PUSH
PUSH
MOV
MoV

MR,A

H

D

B

H
SP1,5R

sPle,sPl

sNEW MIDDLE VALUE

1SAVE A COPY OF THE BASE ADDRESS

;SAVE S,M

;SAVE U,L

sSAVE ANOTHER COPY OF THE BASE ADDRESS
i5' =8

e

5 - 5°
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1797

1799
173C
1750
179E

17a1
17A2
17A3

17A6
17A7
17A8
1789
17AA
17AD
17AE

1781
1782
1783
1784
1725

1786
1787
1738
1789

178C
178D

17Ce
17C1

17C4
17C5
17C6

17C7
17CA
17Co

1623

218020
19
85
€29C17

Dl
19
118981

1A
BE
13
23
c2a8617
aD
C2A617

cl
ol
El
78
cs

cl
Dl
El
DACE17

48
€38817

43
C38817

AF
3c
c9

3n8931
8117C2
PE4A

» ] ¥ v
MVI SR, 8 ;FOR DOUBLE ADD OPERATION BELOW (DOUBLE M)
]
LXI KR, D (k=0
SUMKs DAD D K =K # M
DCR spl 15" w8 =1
JNZ BUMK ;DECREMENT IF SP1 <> B
1
' K IS NOW RELATIVE BYTE POSITION
POR D ;TABLE BASE ADDRESS '
DAD D {H,L CONTAINS ABSOLUTE ADDRESS OF BYTE TO COMPARE
LXI D,ACCUM ;D,E ADDRESS CHARACTERS TO COMPARE
[}
COMK: ;COMPARE NEXT CHARACTER
LCAX D sACCUM CHARACTER TO REG A
cMp M ;SAME AS TABLE ENTRY?
INX D
INX H yTO HEXT POSITIONS
JINZ NCOM ;JUMP IF NOT THE SAME
DCR SP1P JMORE CHARACTERS?
Jnz COMK
!
; COMPLETE MATCH AT M
pOP B
POP D sM RESTORED
POP H
MOV A, MR sVALUE OF M COPIED IN A
RET ;WITH ZERO FLAG SET
:
NCOH: ;NO MATCH, DETERMINE IF LESS OR GREATER
FOP B ;U,L
POP D 15.,M
pOP H ;TABLE ADDRESS | CP/M VERSION
JC NCOML » i 197
3 ACCUM IS HIGRER 0PYRIGHT © 1976
MoV LR,MR L = M DIGITAL RESEARCH -
e ey P. 0. BOX 579
1
NCOML: ;ACCUMULATOR IS LOW PACIFIC GROVE, CA. 83350
MOV UR,MR ;U = M
JHP NEXT SER. #
7
NMATCH: :NO MATCH
XRA A
INR A ;SETS NOT ZERO FLAG '
RET i
]
PREFIX: ;J C OR R PREFIX?
ACCUM
LXI B.!BC!ﬁ SHL 8) OR 05 §JNZ OPCODE T0 B, TYPE TO C
cpPI ‘3 -

17iCe
1700
17D2
17D4
1705
1708
17pA

1708
17DE
17E8@
17E3
17ES
17E8
17EA
17ED
17F@

17F2
17FS

17F8
17F8
17¢C
17FD
17FE
1801
lea2
1803
1604
1885
1806
1887
1808

1878

184C

188D
18@E
leer

18lp
1813

c8
26C4
FE43
[of:]
All3cCe
FES2
c9

3ABARAL
FED4
p2apls
FER3
CAF217
FE@2
c2apl8
2188801
Jale

olesap
117317

218A01
1A
BE
13
Cc20518
1A
23
8E
[of:}
13
24
ep
C2r8l17

oc
c9

AF
3c
c9

3A8801
4F

¥ ) v )
RZ JRETURN WITH ZERO FLAG SET IF J
MVI B,0C4H jCNZ OPCODE TO B, TYPE IS IN C
CPI c
RZ
L¥I q.!ecau SHL 8) OR 01 tRNZ OPCODE
CPI1 R
RET
H
SUFFIX: ;J R OR C RECOGNIZED, LOOK FOR SUFFIX
LDA ACCLEN
CPI 4 ;CHECK LENGTH
JINC NSUFF 1CARRY IF 0,1,2,3 IN LENGTH
CPI1 3
ggi gUFS sASSUME 1 OR 2 IF NO BRANCH
JINZ NSUFP sRETURNS IF @ OR 1
LXI H,ACCUM+2
MVI M, 1BLANK=OUT FOR MATCH ATTEMPT
SUF@: ;SEARCH "TIL END OF TABLE
LXI B,8 ;B=0, C=8 COUNTS TABLE DOWN TO ZERO OR NATCH
LXT D, SUFTAB
NEXTS: ;LOOK AT NEXT SUFFIX
LXI H,ACCUM+1 1SUFFIX POSITION
LDAX D ;CHARACTER TO ACCUM
cHp M
INX D ;READY FOR NEXT CHARACTER
INZ NEXT@ ;IMP IF NO MATCH
LDAX D ;GET NEXT CHARACTER
INX H $HEADY FOR COMPARE WITH ACCOX
cKp M 1SAME?
R2 sRETURN WITH ZERO FLAG SET, B IS SUFI!
NEXT@: INX D ;MOVE TO NEXT CHARACTER
INR B jCOUNT SUFFIX UP
DCR G ;COUNT TABLE LENGTH DOWN
JINZ NEXTS
1 END OF TABLE, MARK WITH NON ZERO PLAG
INR c
RET
H
NSUFF: ;NOT PROPER SUFFIX - SET KON ZERQ FLAG
XRA A
INR A
RET
i
BGET: ;PERFORM BINARY SEARCH, AND EXTRACT TYPE AND VAL PIELDS FOR
F] THE ITEM. ZERO FLAG INDICATES MATCH WAS FOUND, WITH TYPE
1 IN THE ACCUMULATOR, AND VAL IN REGISTER B, THE SEARCH IS BAS
H UPON THE LENGTH OF THE ACCUMULATOR

LDA
MOV

ACCLEN
C,A

jITEM LENGTH
jSAVE A COPY
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P. 0. BOX 579

1614 3D DCR A tACCLEN=-1 PACIFIC GROVE, CA. 93950 1855 B4 ORA B 1VALUE SET TO JNI ... '
1815 SF MOV E,A 1656 47 MOV B,A 1REPLACE
1216 1600 MVI D, yDOUBLE ACCLEN=1 TO|D,ESER. # 1857 79 MoV A,C sRETURN WITH TYPE IN REGISTER A
1618 DS PUSH D ;SAVE A COPY FOR LATER 1858 BF CHP A JICLEAR THE ZERO FLAG
1819 FEBS cel CMAX 3TO0 LONG? 1859 C9 RET
€18 D25A : NGE OT IN RAN . 7 .
1515 2125‘.{2 ﬁ;f q czzu :Ezzs-f-n 5‘3@33““’ CARiny NGET: ;CAN’T FIND THE ENTRY, RETURN WITH ZERO FLAG RESET
1821 19 BAD i igga Dl POP D ;ga:{ THE ELEMENT BACK
1822 46 MOV UR,M FILL UPPER BOUND FROM MEM = R B AF XRA A JCLEAR
1823 21A915 LXI H,CINX ! " o 185C 3C INR A 12ERQO FLAGC RESET
1826 19 ; DAD D 1850 €9 RET
1827 19 oAD D 1BASE ADDRESS TO H,L !
1623 56 M , !
 pradied sid ol 1860 = ENDMOD EQU (§ AND OFFE@H) + 20H  JNEXT MODULE ADCRESS
182A 66 MOV H,M 185E END
1828 6A MOV L,D JNOW IN H,L
182¢C 51 MOV SR,C ;FILL THE SIZE REGISTER ' CPM v
182D CD8317 CALL BSEAR  jPERFORM THE BINARY SEARCH : /M VERSION =
1830 C24518 JINZ SCASE  ;ZERO IF FOUND COPYRIGHT © 1376
1833 bl POP D JRESTORE INDEX TA! pECES
1834 21BA1S LX1 H,TVINX DIGITAL RESEARCH
1837 19 DAD D : P.0.BJX 573
}ggg ;E %3 g‘" ;ADDRESSING PROPER TV ELEMENT : PACIFIC GROVE, CA 33350
1833 23 INX H
1838 56 MoV D,M : SR #

' D.E 18 BASE ADDRESS OF TYPE/VALUE VECTOR, ADD DISPLACEMENT
183C 6F MOV L,A
163D 2690 MVI H,0
163F 29 DAD H sDOUBLED
1249 19 DAD D ;INDEXED
1641 7E MOV AM iTYPE TO ACC
1842 23 INX H
1543 46 MOV B,M (VALUE TO B
1644 C9 RET ITYPE 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 CDCT17 CALL PREPIX
1849 CA RNZ jNOT FOUND AS PREFIX J C OR R IF NOT ZERO PLAG
164A C5 PUSH B 1SAVE VALUE AND TYPE %
1643 CDDB17 CALL SUFFIX ;ZEKO IF SUFFIX MATCHED
134E 78 MOV A,B tREADY FOR MASK IF ZERO FLAG
1284F Cl POP B JRECALL VALUE AND TYPE ‘
1850 C@ RNZ ;RETURN IF KOT ZERO FLAG SET. i

1 MASK IN THE PROPER BITS AND RETURN
1851 B7 ORA A JCLEAR CARRY
1652 17 RAL
1853 17 RAL
1854 17 RAL

a t 42



1868

p2ee
11¢8
1342
15A8

8218
1186
@280

1348
1349
134C
134F
1352
1355
1358

15Aa3
1546

8278
g21ac
2184

£185
2186
cles
g24@
2189

61Cc9

glcs
a1co

aice
21D3d
elo2

Beal
e3a2

i
H

1
10M0D
SCMOD
5YH0OD
BMOD

H

i

PERR
SCAN
CR

i
LOOKUP
FOUND
ENTER
SETITY
GETTY
SETVAL
GETVAL

i
BSEAR
BGET
i

PEMAX
PBUFF
F2P

¥
TOREN
VALUE
ACCLEN
ACMAX
ACCUM

H
EVALUE
]
SYTOP
SYHAX

L
PASS
F2C
ASpPC
H

i
IDEN
NUMB

OPERAND SCAN MODULE

ORG 1868H
EXTERNALS

EQU 2204

EQU l1leed
EQU 13404
EQU 15REH
EQU I0MOD+18
EQU SCMOD+6H
EQU @cH

EQU SYMOD+6H
EQU LOO¥UP+3
ECU FOUND+3
EQU ENTER+3
EQU SETTY+3
EQU GETTY+3
EQU SETVAL+3
EQU BMOD+3
EQU BSEAR+3

COMMON EQUATES

CP/M VERSION

COPYRIGHT © 1976
DIGITAL RESZARCH
P. 0. BOX 579
PACIFIC GROVE, CA. 93350
SER. #

:s1/0 MODULE

1 SCANNER MODULE
1SYMBOL TABLE MODULE
sBINARY SEARCH MODULE

H
1SCANNER ENTRY POINT
jCARRIAGE RETURN

;LOOKUP

;FOUND SYMBOL IF 2ERO PLAG NOT SET
jENTER SYMBOL .

$SET TYPE FIELD

;SET TYPE FIELD

1SET VALUE FIELD

;GET VALUE FIELD

:BINARY SEARCH ROUTINE
jGET VALUES WITH SEARCH

EQU 128 sMAX PRINT SIZE

EQU 1eCH sPRINT BUFFER :

EQU PBUFF+PBMAX sPRINT BUFFER POINTER

EQU PBP+1  ;CURRENT TOKEN UDER SCAN

EQU TOKEN+l j;VALUE OF NUMBER IN BINARY

EQU VALUE+2 jACCUMULATOR LENGTH

EOU 64 $MAX ACCUMULATOR LENGTH

EQU ACCLEN+1 '
EQU ACCUM +ACHAX tVALUE FROM EXPRESSION ANALYSIS
EQU EVALUE+2 ;CURRENT SYMBOL TOP ‘
EQU SYTOP+2 jMAX 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 sIDENTIPIER

EQU 2 sNUMBER

43

8003
eoo4

neal
gea2
enns
pnas
ecae

Beos
enes
aaac

opoa
foar
201
gell
ap12

2eas
6006
gees
geec
eeapd
paca
egle

1860
1863
1866
1869
186C
186D
1877
1881
1891
1892

1893
1894
1897
1898
189A

C3apls
C3191A
C36E19
€33819

EB
219218

FEl0

DAA218

y v v v
STRNG EQU 3 ySTRING
SPRCL EQU 4 yspecIaL caaracTer| CP/M VERSION
] +
PLABT EQU  6001B  ;PROGRAM LABEL COPYRIGHT @ 1975
DLABT EQU 0108  jDATA LABEL DigiTAL RESEARCH
EQUT EQU 81088  ;EQUATE P.0.80
SETT EQU #1018 ;SET - V. BOX 579
MACT  EQU @1188  ;MACRO PACIFIC GROVE, c4 93339
H
EXTT EQU 18088 jEXTERNAL SER. #
REFT EQU 16118 ;REFER
GLBT  EQU 11808 ~;GLOBAL
H
’
; TABLE DEFINITIONS
XBASE EQU ) ;START OF OPERATORS
OPER  EQU 15 ;LAST OPERATOR
RT EQU 16
PT EQU RT+1 JRT 1S REGISTER TYPE, PT IS PSEUDO OPERATION
OBASE EOU PT+1
)
PLUS  EQU 5
MINUS EQU 6
NOT?  EOU 8 NOT
LPAR  EQU 12
RPAR EQU 13 .
OSMAX EQU 18
VSMAX EQU 8%2
:
1
3 BEGINNING OF MODULE
JMP ENDMOD $PAST THIS MODULE
JNP OPAND  3SCAN OPERAND FIELD
JNP MULF sMULTIPLY FUNCTION
Jmp DIVE :DIVIDE FUNCIION
UNARY: DS 1 sTRUE IF NEXT OPERATOR IS UNARY
OPERV: DS OSMAX :OPERATOR STACK
HIERV: DS OSMAX  ;OPERATOR PRIORITY
VSTACK: DS VSMAX  jVALUE STACK
0sp: DS 1 JOPERATOR STACK POINTER
VSP: DS 1 IVALUE STACK POINTER

1
STKV: :PLACE CURRENT H,L VALUE AT TOP OF VSTACK

XCHG

LXI
MOV
CPl
Jc

jHOLD VALUE IN D,E
H,VSP

AM

VSMAX

STKVE
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1890 CD8518 CALL FRREX  ;OVERFLOW IN EXPRESSION 1868 23 INX H . PACIFIC GROVE. Ca 5333)
1240 3603 HVI M,0 ;VSP=D 1BE9 66 MOV H,M ) R 4
1632 72 STRVE: MOV AL GET VSP CP/i! VERSION 18EA 69 MOV L.C SER. #
18A3 34 INR M ,vsp-vsw; COPYRGHT © 1 1BEB C9 RET
1eA4 34 IKR M IVSP=VSP+ YR © 1976 H
15A5 4F MOV C,A ;SAVE VSP DIGITAL RESEARCH LODV2: ;LOAD TOP TWO ELEMENTS DE HOLDS TOP, HL HOLDS TOP=1
18A6 8600 MVI 8,0 JDOUBLE VSP ’ En 18EC CDCFl8 CALL LoDVl
1A6 218118 LXI H,VSTACK P. 0. BOX 573 1BEF EB XCHG
13A8 29 DAD B ’ 18F@ CDCF18 CALL LODV1
13aC 73 MOV M.E ;LOW BYTE PACIFIC GROVE, CA. 93950 18F3 C9 RET
1250 23 IiX H 1
182E 72 KoV M,D $HIGH BYTE SER. ## APPLY: ;APPLY OPERATOR IN REG=A TO TOP OF STACK
1BAF C§ RET 18F4 6F MOV L,A .

} 18F5 2600 MVI u:n

STKO: ;STACK OPERATOR (REG=A) AND PRIORITY (REG=B) 18F7 29 DAD H ;OPERATOR NUMBER*2
1P22 PS5 PUSH PSW $SAVE IT 18F8 118119 LI D,CPTAB
1631 219118 LXI H,05p 18F8 19 DAD D ;INDEXED OPTAB
1834 7€ MOy ALM 18FC SE MOV E,M jLOW ADDRESS
1235 FEMA cr1 OSMAX 18FD 23 INX H
1727 CABFLS Jc STKOL 18FE 66 MOV H, M sRIGH ADDRESS
16=A 3£¢0 MVI M, ¢ 1UFE 6B MOV L,E
183C CLA51B CALL ERREX  ;OPERATOR STACK OVERPLOW . 1908 E9 PCHL JSET PC AND GO TO SOUBROUTINE
1£5F SE STKO1: MOV E,M ;GET CSP é < .
16C3 1508 HVI D.0 1921 8919 PTAB: CW MU :
13C2 34 INR M 10SP=0SP+1 1983 9219 DW DIVOP - e
18C3 F1 POP PSW ;RECALL OPERATOR 1925 9919 DW MODOP
18C4 216018 LXI H,0PERV 1947 9F19 nwW SHIOP
18C7 19 DAD D JOPERV (05P) 1909 AB19 DW SHROP
17C8 77 MOV M, A $OFERV (05P) =OPERATOR 19068 BF19 DW ADDOP
1ECS 217718 LA H,HIERV 1900 C619 m; sunne
lscc 19 DAD D 1907 DAY Di NEGOP
12C0 78 MOV M,B tHIERV (OSP) =PRIORITY % 1611 D919 oW NOTOP
18CE C9 RET 1913 E0l9 D ANDOP

i 1915 EC19 DW oROP

LODV1: ;LOAD TOP ELEMENT FROM VSTACK TO H,L 1917 FB819 DW XOROP
18CF 219218 LXI H,VSP 1919 851B oW ERREX sl
1Ec2 7E KoV AM ;
1603 87 OFRA A ' SPECIFIC HANCLERS FOLLOW
1804 C2DZ18 INZ LODOK SHFT: ;SET UP OPERANDS FOR SHIFT L AND R
1307 CCBS1B CALL ERREX  jUNDERFLOW 1913 CDEC18 CALL Loova
16CA 21¢e08 LXI H,0 191E 7A MOV A,D sENSURE 0=15
1300 €9 RET 191F B7 ORA A

i : 1920 C22719 INZ SHERR
16DE 35 LODOK: DCR M 1923 78 MOV ?"zs
1307 35 DCR M ;VSP=VSP-2 1924 FE1l1 (o34
18E@ 4E MOV C,M JLOW BYTE 1926 DB RC JRETURN IF 0=16 SHIFT
1BE]1 2608 MVI B,8 1927 CpB51B SHERR: CALL ERREX
18E3 218118 LXI H,VSTACK ) 192A 3El@ MVI A,l6
18E6 a9 DAD B $VSTACK (VSP) 192C C9 RET
1827 4E MOV C.HM $GET LOW BYTE 1 !
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1920
192E
132F
1534
1932
1933
1924

1935
1938

1939
133C
193F
1941
1944
1545

19456
1947
1948
1349
1342
1943
1942
1540
194E
154¢
1451
1353
1554
1955
1556
1359
195A
1953
195C
1950
1558
185F
1562
1563
1964
1367
1968

AF
95
EF
3ERD
sC
67
c9

CDEC18

EB

226819
216D19
3511
810300
Cs

AP

78

17

SP

N

17

57

35

El

ca
3EAR
CE3D
23

44

85
2A6B19
95

47

78

ac

47

cs5
D25419
29

E3
216019
P
C34619

NEGP:

DIVF:
DIVE:

DLOOP:

DSKIP:

CP/M VERSION

COPYRIGHT ® 1976
DIGITAL RESCARCH

;COMPUTE 0-H,L TO H,L P. 0. BOX 579

XEA
suB
KoV
MVI
SEB
MoV
RET

CALL

s3>

T TrFECC>

-
>

Lopv2

PACIFIC GROVE, CA. 93950
SER. #

t (EXTERKAL ENTRY FROM MAIN PROGRAM)

XCHG

$SWAP D,E WITH H,L FOR DIVIDE FUNCTION

COMPUTE X/Y WHERE X IS IN D,E AND Y IS IN H,L
THE VALUE OF X/Y APPEARS IN D,E AND X MCD ¥ IS IN H,L

SHLD
LXI
MVI
LXI
PUSH
XBRA

MOV
RAL
Mav
mov
RAL
MOV
CCR
POP
RZ
MVI
ACI
DAD
MOV
ADD
LHLD
5UB
MoV
Mov
SBB
MOV
PUSH
JNC
oaAD
XTHL
LXI
cHeC
JMP

DTEMP
H,BNUM
M,11H
B,0

B
A
A

>m
.
o>

Sr‘m:ﬂ&’ Z=zTO

. e < 3 .

> w» ‘@ = ® >
E

mw= >N

&
=
-
o

B

fSAVE X IN TEMPORARY
$STORE BIT COUNT

t1INTIALIZE RESULT
1CLEAR FLAGS

iGET LOW Y BYTE

;DECREMENT BIT COUNT

;RESTORE TEMP RESULT

:ZERO BIT COUNT MEANS ALL DONE
;AUD IN CARRY

:CARRY

;SHIFT TEMP RESULT LEFT ONE BIT
sCOPY HA AND L TO A A ND C

$1GET ADDRESS OF X
jSUBTRACT FROM TEMPORARY RESULT

;SAVE TEMP RESULT IN STACK
sNO BORROW FROM SUBTRACT
$ALUD X DACK IN

sREPLACE TEMP RESULT ON STACK

H,BNUM
DLOOP

sRESTORE H,L
jREPEAT LOOP STEPS
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1968
196D

196E
196F
1978
1973
1974
1975
1576
1577
19748
1979
187A
137D
197e
197F
1982
1583
1584
1985
1566

1989
198C

198F

1992
1995
1996

1999
198C

199F
1942
19A3
1546
19A7
19A8

19A8
18AE
19AF
1982
1583
1984

44
an
2ledey
AF
78
1F
47
79
1F
4F
LrB219
i)
csa
c3g319
19
EB
29
EB
C37319

CDEC18
CD6E19
C3allAa

CD3519%
ER
C3A11A

CD3519
C3ellAa

CD1B19
B7
CAPL1A
29
3D
C3A219

CDlBelYS
B7
CAQllA
F5
AF
c

DTEMP3
BNUMt

1
MULF:

MUL@:

MULL:
MUL2:

¥
MULOP:

7
DIVOP1

7
MODOP:

SHLOP:
SHLO:

;
SHROP:
SHRE:

CPJ% VERSION
COPYRIGHT © 1976
DIGITAL RESEARCH

P. 0. BOX 579
PACIFIC GROVE, CA. 93950
DS 2
DS 1 SER. #
;MULTIPLY D,E BY H,L AND REPLACE H,L WITH RESULT
MOV 6,
MoV Cc,L 1COPY OF 1ST VALUE TO B,C FOR SHIFT AND ADD
X1 H,8 tH,L 1S THE ACCUMULATOR
XRA A
MOV A,B tCARRY I5 CLEARED
RAR
MOV B,A
MOV a,C
RAR .
MoV c,a
Jc MUL1 sSKIP THIS ADD IF LSB IS IERO
ORA B
RZ JRETURN WITH H,L
JMP MUL2 1SKIP ADD
DAD D jADD CURRENT VALUE OF D
%CHG sREADY FOR *2
DAD H
XCHG
JNP MUL® -
sMULTIPLY D,E BY H,L
CALL Lopv2
CALL MULF
JMP ENDOP
;DIVIDE H,L BY D,E
CALL DIVF
XCHG sRESULT TO H,L
JMP ENDOP
CALL DIVF
JHP ENDOP
CALL SHFT ;CHECK VALUES
ORA A 1CONE? '
az ENDOP
CAD H sHL=HL*2 e
DCR A
JMp SHL®
CALL SHFT
ORA A jDONE?
Jz ENDOP
PUSH PSW ;SAVE CURRENT COUNT
XRA A
MOV A,H
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1385
19346
1937
1988
1939
1334
1923
192C

198F
19C2
13C3

19C6
19C9
13CA
19CD

19D@
1903
1906

1929
190C
19cD

19E@
1923
19E4
1925
19E6
19e7
1SE3
19E9

19eC
19€F
15F4
1571
13F2
19F3
1974
19F5

19F8
15F8
195C
19FD
157E
19FP

17
67
0
1F
(13
Fl
3D
C3AE19

CDEC18
19
Cciella

CDEC18
EB

cpapl9
C3C219

CoCrlB
couzpl9
C3n1lA

CCCrls
23
C3p319

CDEC18
A
A4
67
78
A5
67
C3811A

CDEC18
A
B4
67
78
BS
€F
Ciglla

cpeCle
TA
AC
67
18
AD

H
ADDOP:
ADDO:

1
SUBOP:

¥
NEGOP1
NEGH:

i
NOTOPs

i
ANDOP:

7
OROP:

1
XOROP:

RAR
MoV
HOV
RAR
MOV
POP
DCR
JMP

CALL
oAD
JMp

CALL
XCHG
CALL
JMP

CALL
CALL
JMP

CALL
INX
JMP

CALL
MOV
ANA
rwov
®Ov
ANA
MOV
JMP

CALL
MOV
ORA
wov
MOV
ORA
MOV
JMP

CALL
MOV
XAA
MOV
MoV
XRA

ENDOP

Loov2

- A,D

H,A
AE

CP/M VERSION

COPYRIGHT © 1976
DIGITAL RESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA. 93950

SER. #

;TREAT AS HL+(=DE)
;0=HL

jCOMPUTE @-HL

365536=HL = 65535=(HL+1)
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1AG0 6P
1a@l C39318

1AG4 3ABSBL
1A07 FER4
1409 C2@

1ARA 3AB901
1AAD FEED
1AUF CB
1A10 FE3B
1Al12 C3
1Al3 FE2C
1als C8
1Al16 FE21
1al8 C9

1A19 AF

1A1A 329118
1AlD 329218
1a208 3D

1A21 326C18
1A24 210000
1A27 22C901

1A2A CD@41A
1A2D C25D1A

1A30 219118
1A33 7E
1n34 87
1A35 CA4BlA
1A38 35
1A39 5F
1A3A 1D
1A38 1688
1A3D 216D18
1a48 19
la4l e
1a42 CDF418
1245 C3361A

) , )
CPJ.4 VERSION
COPYRIGHT © 1976
DIGITAL RESEARCH
MOV L,A p. 0. BOX 579
ENDOP: JNP  STXV PACIFIC GROVE, CA. 93950
: SER. #
]
ENDEXP: ;RETURNS ZERO FLAG IF SYMBOL IS CR, 3, OR ,
LDA TCKEN
CcPI SPECL
RNZ jNOT END IF NOT SPECIAL
LDA ACCUM
CcePl CR
RZ
cel it
RZ
CPI ','
RZ
crlI ki
RET
7
OPAND: ;SCAN THE OPERAND FIELD OF AN INSTRUCTION
] (NOT A DB WITH FIRST TOKEN STRING > 2 OR @)
XRA A
STA OsSP 1ZERO OPERATOR STACK POINTER
STA Vvsp
DCR A ;255
STA UNARY
LXT H,0

SHLD EVALUE

1
OFPds JARRIVE UERE WITH NEXT ITEM ALREADY SCANNED
CALL ENDEXP ;DONE?

INZ opl
; EMPTY THE OPERATOR STACK
EMPOP: LXI H,05P
MOV A,M sGET THE OSP AND CHECK FOR EMPTY
ORA A
J2 CHKVAL ;JUMP IF EMPTY
DCR M 1POP ELEMENT
¥ov E,A jCOPY FOR DOUBLE ADD
DCR E
MVI D,8
LXI H,OPERV
DAD D sINDEXED = OPERV(OSP)
MOV A M JGET OPERATOR
CALL APPLY JAPPLY OPERATOR
JMP EMPOP
?
CHEVAL:



1a48
1n48
144D
1a50
1453
1A55
1456
1A59
1ASC

1A5D
1A63
1a62
1265
1468
1A64

1A6D
1A73
1A71
1474
1A76
1A79
1aA7a
1A7E
1RTF
1ag@
1A51
1a84
1A85
1A86

1459
1858
1a8e
191

1A94
1A97

1A5A
1Aa8C

1A9P

3a9218
FE@2
C48518
3A3Cel
FE22
ce
2A8118
220981
c9

jaecel
FE20
c27rlB
3ags581
FE@3
C2891A

3agal
B7
ccasle
FEM3
C4B851B
leve
218931
5€

23

20
CABS1A
58

EB
C37118

FER2

CZ341A
2A8621
€37118

Cpa6lS
C2311B

FEl®
D22618

FERC

OP2:

1
oP3:

7
OP4:

s y v y »
§D2 gsp tMUST HAVE ONE ELEMENT IT THE STACK
P
cNZ ERREX
LOA PBUFF
CPI Al
KNZ ;EVALUE REMAINS AT[ZERU
LHLD VSTACK 3GET DOUBLE BYTE IF ENSFensio
SHLD EVALUE o 10N
RET COPYRIGHT ® 1976
MORE TO SCAN DIGITAL RESEARCH
LDA PRUFF ?. 0. 00X 579
CPIL t
Nz EETnE PACIFIC GROVE, CA. 93950
LCA TOKEN
cel STRNG 315 THIS A STRING? SER. #
JINZ or3
STRING = CONVERT TO DOUBLE PRECISION
LOA ACCLEN
ORA A
cz ERREX  jJERROR IF LENGTH=@
CPI 3
CNC ERREX  ;ERROR IF LENGTH>2
MVI D,2
L1 H,ACCUM
MoV E,M ;LSBYTE '
INX H ; '
LCR A ;A HAS THE LENGTH :
Jz opr2 JONE GR TWO BYTES
MOV DM JFILL HIGH ORDER
¥CHG ;VALUE TO H,L
Jnp STNUM  ;STORE TO STACK
7NOT A STRING, CHECK FOR NUMBER
CPI1 NUMB
IRz or4
LHLD VALUE  ;NUMERIC VALUE
JuP STNUM

sNOT STRING OR NUMBER, MUST BE ID OR SPECL

CALL BGET sBINARY SEARCH, GET ATTRIBUTES
JNZ GP6 FMATCH?

YES, MAY BE OPERATOR

CPI OPER+1

JINC OF5

CPERATOR ENCOUNTERED M5 NIBELE OF B IS PRIORITY NUMBER LS NIBBLE
IS THE CPERATOR

ACC HAS THE OPERATOR NUMBER, B HAS PRIORITY
CrI LPAR Y
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1nA1
1an2
1AAS

1AA8
1aM9
1AAC
1AAE
1AB1
1AB2

1ABS
1AB6

1A89
1ABA
1ABD
1ABE
1aCl1
1AC2
1AC3
1ACS
1ACS
1ACY
1ACA
1ACB

1ACE
1AD1
lap2
1AD5
1ADG
1a07
1ADA
1ADB

1ADE
1ADF
1AE2
1AE2

1AES
1AES

4F
IreClE
C2B51A

B7
cceslo
3EFF
326C18
79
c3e3le

B7
C2eel8

CS
iA9118
B7
CADELA
5F

10
1680
217718
19

7B

BA
DADE1A

219118
73
216D18
19
7E
CDF4le
Cl
C3B91A

Cl

79
FE@D
C20318

219118
7E

i

1
OPER1:

1
OPER2:

7
OPER3:
H

. : ¥
MOV C,A ;SAVE COPY OF OPERATOR NUMBER
LODA UNARY
Nz OPER1l  ;JUMP IF NOT A (
{ ENCOUNTERED, UNARY MUST BE TRUE
ORA A
cz ERREX
MVI A, COFFH
STA UNARY  jUNARY IS SET TRUE
MOV A,C ;RECOVER OPERATCR
JMp OPER4  3CALLS STKO AND SETS UNARY TO TRUE

sNOT A LEFT PAREN
ORA A

Nz OPERG +MUST BE + OR = SINCE UNARY IS SET
UNARY NOT SET, MUST BE BINARY OPERATOR

sCOMPARE HIERARCHY OF TO3

PUSH i) 1SAVE PRIORITY AND OPERATCR NUMBER
LDA oSP

ORA A

Ji OPER3 sNO MORE OPERATORS IN STACK

MOV E,A ;05P TO E

OCR E ;05p=1

MVI 0,0

LT H,HIERV

DAD D sHL ADDRESSES TOP OF COPERATOR STACK
MOV AM JPRIORITY OF TOP OPERATOR

cMp B +CURRENT GREATER?

Jc OPER3 :JUMP IF 50

APPLY TOP OPERATOR TO VALUE STACK

LXI H,05P

MOV M,E ;OSP=05P=1

LXI i, OPERV

DAD D

MOV ALM JOPERATOR NUMBER TO ACC

CALL APPLY

P B sRESTORE OPERATOR NUMBER AND PRIORITY
JIMP OPER2 ;FOR ANOTHER TEST

sARRIVE HERE WHEN OPERATOR IS STACKED
CHECK FOR RIGHT PAREN BALANCE

POP B ;OPERATOR KUMBER IN C, PRICRITY 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,08P

MOV ALK
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CPJt4 VERSION S—
COPYRIGHT © 1976 /M VERSION :
= S
1AE9 B7" ORA A :ZERO? DIGITAL RESEARCH 1B3E CA4AlB Jz CURPC  jUSE CURRENT PC COEY“"‘}?E 1576
1AEA CAFCIA Jz LPERR  ;PAREN ERROR IF SO P. 0. BOX 579 igdl g?gi;g CALL ERREX DIGITAL RESEARCH
1AED 3D OCR A ;05p-1 : ey 44 i LX1 H,0 P,
1AEE 77 MOV M, A sSTORED TO MEMORY PACIFIC GROVE, CA. 93950 1847 C3711B JMp STNUM P.0.B83x 57
1AEP SF MoV E,A : 1B4A 2AD201 CURPCt LHLD ASPC ;GET CURRENT PC PACIFIC GROVE, CA 93350
1AFd 1602 MVI 0,0 L SER. ## 1B4D C3711B JMp STNUM
1AF2 216018 LXI H,0PERV — : SER. #
1AF5 19 DAD D ) OP7: NOT §, LOOK IT UP
1AF6 JE MOV AM ;TOP OPERATOR IN REG-A 1859 CD4613 CALL LOOKUP
1AF7 FE2C CPI LPAR ) ) 1653 Cn4913 CALL FOUND
1AF9 CAFFIA Jz NLERR  ;JMP IP NO ERROR - PARENS BALANCE * 1B56 C26418B Jnz FIDENT
1AFC CDB51B LPERR: CALL ERREX 1 NOT FOUND ;N'SYHBOL TABLE, ENTER IF PASS 1
NLERR: ;ERROR REPORTING COMPLETE 1859 3E£59 MVI A, P
1AFF AP XRA A , 1858 CD18A2 CALL PERR
1888 C3£B81B J¥p OPERS 3TO CLEAR UNARY FLAG 185E CD4C13 CALL ENTER jENTER SYHBOL WITH ZERO TYPE FIELD
; ) . 1861 C36E1B Jup FIDEO
OPER4: ;ORDINARY OPERATOR 1864 CD5213 FIDENT: CALL GETTY $1TYPE TO H,L
1803 CD3A18 CALL STKO & 1867 E6087 ANT 1118
1826 3EFF MVI A,AFFH 3TO SET UNARY FLAG WooE 1B69 3ESS MV A, U
1828 326Cl8 OPERSs STA UNARY B 1868 CC1802 cz PERR
1828 C37F1B Jup GETOP  ;FOR ANOTHER ELEMENT éruaa
H
5pgns= JUNARY SET, MUST BE + OR - = 1B6E CD5813 CALL GETVAL ;VALUE TO H,L
1822 79 MOV A,C ;RECALL OPERATOR i
13:'; FERS CPI PLUS STNUM: ;STORE H,L TO VALUE STACK
1811 CAIF1B Jz GETCP  ;IGNORE UNARY PLUS' ' ' 1871 3a6cle - LDA UNARY .
1814 FE26 cpI MINUS , 1535 Bgs1g gik RERES g@%@ﬁ%{gﬂpggésﬁﬁi‘aﬁﬁﬁ WITH UNARY OFP
1816 CZ1lE1B JNZ CHRNOT 73 325C : : 0
1219 3C INR A ;CHANGE TO UNARY MINUS ¢ 187C CD9%318 CALL STKV jSTACK THE VALUE
1B1A 4F MOV C,A GETOP: CALL N
1818 C3391A JMP CPER2 1845 E3R1A Shb o5t
CHKNOT ;UNARY NOT SYMBOL? 1 .
181E FE®8 :CPI NOTP 1B85 ES ERREX1 I:EBE E HBRROR IN OUTPUT BUFFER
1820 C48518 CNi ERREX " 1886 1E4S MVI A, E"
1823 C3391A JMp OPER2 1B86 CD1882 CALL PERR
H 1B8B El POP E
! ; 1BBC C9 RET
OP5: ;ELEMENT FOUND IN TABLE, KOT AN OPERATOR i :
1826 FELl CPIL PT ;PSEUDO OPEZRATOR? 1BAS = ENDMOD EQU ($ AND GFFEGH) + 20H JNEXT BALF PAGE
1628 CC3s51B Cz ERREX  ;ERROR IF SO 1B8D END
1823 68 MoV L,B JGET LOW VALUE TO L R
182C 2622 MVI H,0 ;ZERO HIGH ORDER BYTE
1B82E C37118 aup STNUM  ;STORE IT $
i
OP6:  ;NOT FOUND IN TABLE SCAN, §?
1B31 3A8581 LDA TOKER
1834 FEN4 CPIL SPECL
1836 C25318 JINZ ce7
1839 3ag9gl LCA ACCUM =
1B3C PE24 CPI " ' # 54 ;
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1BAR

g2a0
1138
1340
1572
1858

2203
9212
215
0218
2218
021E

1183
1106

1343
1346
1349
134C
1347
1352
1355
1358

15A6

1863
1866
1858

8378
gloc
2184

8185
£186
€188
ae4n

. e wwe v

e |
10M0D

SCMOD
SYA0D
BMOD

OFMOD

i
SETUP
PCON
WUBUFF
PCRR
CHEX
ECR

i
INITS
SCAN

7
INISY
LCOKUP
FOUND
ENTER
SETTY
GETTY
SETVAL
GETVAL

BGET

L]
OPAND
MULP
DIVFE
H

i

i
PaMAX
PBUFP
BLP

TOKEN
VALUE
ACCLEN
ACMAX

CP/M RESIDENT ASSEMBLER MAIN PROGRAY

ORG

MOCULE ENTHY POINTS

EQU
ECU
ECU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

EQU
EQU
EQU
EQU
EOQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU

-"

COPYRIGHT

GARY A,

1BADH

CP/M VERSION
CIPIRGHT @ 1976
DIGITAL RESEARCH
. 0.80X 579
PACIFIC GROVE, CA. 93950

SER. #

(C) 1576
KILDALL

2088 ;10 MODULE

11804 sSCANNER MODULE

13404 ;SYMBOL TABLE MODULE

15A0H ;BINARY SEARCH MODULE

1868H ;OPERAND SCAN MODULE

I10MOD+3H sFILE SETUP FOR FACH PASS

IOMOD+12H sWRITE CONSOLE BUFFER TO CR

IGMOL+15H ;WRITE PRINT BUFFER AND REINITIALIZE
10MOD+1AH sWRITE ERROR CHARACTER TO PRINT BUFFER
IOMOD+1BH ;SEND HEX CHARACTER TO MACHINE CODE FILE
IOMOD+1EH ;END OF PROCESSING, CLOSE FILES AND TERMINATE
SCMOD+3H 3INITIALIZE SCANNER MODULE

SCMOD+6H 3SCAN NEXT TOKEN

SYMOD+3H +sINITIALIZE SYMBOL TABLE

SYMOD+6H JLOOKUP SYMEOL IN ACCUMULATOR

SYMOD+9H ;FOUND IF NZ FLAG

SYMGD+RCH sENTER SYMBEOL IN ACCUMULATOR

SYMOD+AFPH $SET TYPE FIELD

SYMOD+12H sGET TYPE FIELD

SYHMOD+15H JSET VALUE FIELD

SYMOD+18H JGET VALUE FIELD

BMOD+6H sBINARY SEARCH AND GET TYPE/VALUE PAIR
OPMOD+3H sGET OPERAND VALUE TO “EVALUE®
OPMOD+6H {MULT D,E 8Y H,L TO H,L

CPMOD+9H ;DIVIDE HL BY DB, RESULT TO DE

COMMON EQUATES

EQU
EQU
EQU

EQU
EQU
EQU
EQU

129 sMAX PRINT SIZE

18CH ;PRINT BUFFER

PBGUFF+PBMAX sPRINT BUFFER POINTER

PEP+1 sCURRENT TOKEN UDER SCAN

TOKEN+1 ;VALUE OF NUMEER IN BINARY ‘
VALUE+2 ;ACCUMULATOR LENGTH

64 sMAX ACCUMULATOR LENGTH
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A189
21cs

. 81CB

g1co

' BICF

e1pe
01p2
vlio4
f1D6

pael
gae2
pea3
pead

eael
eon2
ear4
gaas
a0a6

enps
goes
panc

ap2D
ovaa
ga1a
gala

eole
epll
8ens
enl2
0813

1 8021

loae
1BAl
18A4

1BA7
1BAA
1BAD

AF
32CFol
CD4313

cpa3ll
cDa3p2
210000

ACCUM  EQU ACCLEN+)
i
EVALUE EQU ACCUM+ACMAX IVALUE FROM EXPRESSION ANALYSIS
1
SYTOP EQU EVALUE+2 ;CURRENT SYMBOL TOP
SYMAX EQU SYTOP+2 ;MAX ADDRESS+1
H
PASS  EQU SYMAX+2 ;CURRENT PASS NUMBER
FPC EQU PASS+1 FILL ADDRESS FOR NFXT HEX BYTE
ASPC  EQU FPC+2  ;ASSEMBLER'S PSEUDU BC
SYBAS EOU ASPC+2  jUASE OF SYMBOL TABLE
SYADR FROU SYBAS+2 JCURRENT SYMBOL ACDRESS
: GLOBAL EQUATES
IDEN EQU 1 s IDENTIFIER ~
NUMB ECU 2 s NUMBER ¥
STRNG  EQU 3 JSTRING CHM‘ER$ONf-::——-j—:
SPRCL EQU 4 $SPECIAL CHARACTER CIPTRIGHT © 177
i \IOTTa] Brfoefe
PLABT EQU e0als ;PROGRAM LABEL L“““L“‘j“:“
DLABT EQU an1on 1DATA LABEL P. 0. BN 579
ECUT  EQU 01038  ;EQUATE SRt KRR A
SETT  EQU 1018 ;SET PACFICGRIVEL CA S
MACT  EQU 21188  ;MACRO SER. #
y z
EXPT  EQU 18008  ;EXTERNAL T
REFT EQU 18118 ;REFER
GLBT  EQU 11088 ;GLOBAL
¥
CR EQU @0H ;1CARRIAGE RETURN
LF EQU OAH sLINE FEED
EOF EQU 1AH ;END OF FILE
NBMAX FQU 16 :STARTING POSITION OF PRINT LINE
:
RT EQU 16 ;REGISTER TYPE
PT EQU RT+1 ;PSEUCD OPERATION
PENDIF EQU 5 :PSEUDO GFERATOR “ENDIF®
OLASE EQU Pr+l
0l EQU O3ASE+l ;FIRST CPERATOR
ol1s EQU OBASE+15;LAST CPERATOR
i
i MAIN STATEMENT PROCESSING LOOP
KEA Y
STA PASS {SET TO PASS 2 INITIALLY
CALL INISY  ;INITIALIZE THE SYMBOL TABLE
RESTART: :PASS LOOP GOES FROM @ TO 1
CALL INITS  ;INITIALIZE THE SCANNER
CALL SETUP  jSET UP THE INPUT FILE
LXI Y]
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1832
1e23
1EE6
1BB3

188C
lsa?
18C2
1EC4
1a8C7
18C9

1sCC
18CF
18p1

1804
1807
1BDA

1RLD
18CF

1BE2
18E5

18E8
13E8
1BEE

1arl
1874
18F7
18F8
18F8

1BFE
1Ca
1Ca3

1Cas
1ces

22E820
2pee

22p201
22ED28

CCadell
ngsal
FEQ2
CABCI1B
FEZ4
c2op1B

3A8931
FE2A
C2211p

coog2e
C27C1p
c3sa21ir

FE@1
C27C1F

CDAB15
CA3RIC

CC4613
CD4913
C2FE1B

cp4acl13
JACrel
87
c4c720
c3eclc

CDs213
FEd6
c2eclc

CDE322
€3s21p

v v . ¥
SHLD SYLAB  jASSUME NO STARTING LABEL
SHLD FEC
SHLD ASPC
SHLD EPC ;END BC
1
SCNEXT: 1SCAN THE NEXT INPUT ITEM
CALL SCAN
SCN8: LDA TOKEN
CPI NUMB ;SKIP LEADING NUMBERS FROM LINE EDITORS
Jz SCNEXT
cPI SPECL  jMAY BE PROCESSOR TECH'S COMMENT
JNZ SCN1
3 SPECIAL CHARACTER, CHECK FOR *
LCA ACCUM
cPI w
JNT CHEND  ;END OF LINE IF NOT *
I * FOUND, NO PRECEDING LABEL ALLOWED
CALL SETLA
JINZ STEKR  ;ERROR IF LAREL
JNP CHEN1  ;SCAN THE COMMENT OTHERWISE
]
SCN1: NOT NUMOBEK OR SPECIAL CHARACTER, CHECK FOR IDENTIFIER
CPI IGEN
INZ STEKR  ;ERROR IF NOT
:
7 IDENTIFIER FOUND, MAY BE LA3EL, OPCODE, OR MACRO
CALL BGET sBINARY SEARCH FIXED DATA
Jz CHKPT  ;CHECK FOR PSEUDO OR REAL OPERATOR
'
; BINARY SEARCH WAS UNSUCCESSFUL, CHECK FOR MACRO
CALL LOCKU2
CALL FOUKD
Nz LFOUN  ;NZ FLAG SET IF FOUND
H
H NOT FOUND, ENTER IT
CALL ENTER  ;THIS MUST BE PASS ¢ CP/M VERSION
5 .
ooR FASS COPYRIGHT © 1976
cNz ERRP ;PHASE ERKOR IF NOT DiGiTAL RESEARCH
JKp SETSY  ;SET SYLAB -
3 P. 0. BOX 579
1 ITEM WAS FOUND, CHECK FOR MACRO PACIFIC GROVE, CA. 93950
LFOUN: CALL GETTY
cPI MACT SER. #
INZ SETSY

MACRO DEFINITION FOUND, EXPAND MACRO
CALL ERRN sNOT CURRENTLY IMPLEMENTED
JHP CHEN1 1SCANS TO END OF CURRENT LINE
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lcac
1cer
1Cle
1C11
1C14
1C17

1C1a
1c1o
1c2g
122
1c25
1C28
1C2a
1C2D

1C30
1C32

1C35
1C36
1c3s
1C39
1c3cC
1C3D
1C3E
1C3F
1c42
1c41
1c42

1¢43
1C45
1C47
1C49
1c48
1C4D
1C4F
1cs1
1C53
1C55
1C57
1C59

2AEB20
70
B4
c4po2@
2AD6BL
22EB20

CDe611
AB501
FERY

C2G6F18
3ABgel
FE3A

C28FlB
C3sCle

FE1l
c2p71p

58
1603
1B
21431C
19
13
SE
23
66
68
E9

581C
A91C
celc
DE1C
151D
1810
1E1D
491D
871D
801D
A71lD
CE1D

¥ ] ¥ .
: .. | CP/M VERSION
SETSY: ;LABEL FOUND = IS IT THE ONLY ONE? in 72
LiiLD SYLAB CDPTE...H'E@ 1575
MOV AL DIGITAL RESESRCH
ORA I : P. 0. BOX 579
CNZ ERRL ;LABEL' ERROR IF NOT "
LHLD SYADR  ;ADDRESS OF SYMBOL PACIFIC GROVE, CA. 83359
SILD SYLAB  jMARK AS LABEL FOUND
. SER. #
LABEL FOUND, SCAN OPTIONAL “:°
CALL SCAN
LDA TOKEN
CPI SPECL 15 s b b P "
JINZ SCNO 1SKIP NEXT SCAN IF NOT SPECIAL
LDA ACCUM
cel o
INZ SCNB
JMP SCNEXT ;TO IGNORE “:°

PTTAB:

1
SDB1

BINARY SFARCH FOUND SYMBOL,
cel PT +PSEUDO OPCODE?
INZ CHEOT

PSEUCO OPCODE FQUNEC, BHANCH TO CASES

CHECK FOR PSEUDO OR REAL OP

MOV E,B :B UAS PARTICULAR OPERATOR NUMBER
MVI D,0 ;DOUBLE PRECISICN VALUE TO D,E
bex D ;BIASED BY +1

LXI H,PTTAB ;BASE OF JUMP TABLE
DAD D

DAD D

MOV E,M

INX H

MoV H,H

MOV L,E

PCHL ;JUMP INTO TABLE
}PSEUDO OPCODE JUMP TABLE

oW SDB ;0B

oW SDS ;DS

oW SDowW oW

Di SEND END

DW SENDIF  jENDIF

oW SENDM  ;ENDM

DW SEQU ;EQU

oW SIF 1P

oW SMACRO  ;MACRO

oW SORG ;ORG

DW SSET ;SET

oW STITLE ;TITLE

S8



1C53

1C5¢E
1C61
1CE4
1C66
1C69
1C6C
1C6D

1C72
1C71
1C72
173
1C76
1C77
1C7A
1C73
1C7¢C
1C70
1C7E
1CBl
12382
1C83
1CE6
183

1c8C
1C9F
192
£9
{E43
1c58

1C58
1CSE
1CAlL
1CA3
1CAs

1CA3
1Cac
1CAF
1CB2
1C83
1CB6
1caz

coeaza

Cbosll
3AB521
FEJ3
c2sclc
ingeal
o
CABCIC

47

24

24
218501
CA861C
(ol

46

23

ES
Cp4820
El

c1
C37s61C
coisll
c3931C

CD6318
2AC331
<

agcl?ﬂ
cragzo

CoF9l7?
COGALE
FE2C

CASEILC
C3i3llF

CCoA20
ccac20
COD11E
ES

2nD281
15

2202021

50Bd:

SpBl:

5DB2:

]
SDBC:

SDB3:

5053

¥ ) . )
CALL FILAB  ;SET LABEL FOR THIS LINE TO ASPC
CALL SCAN ;PAST DB TO NEXT ITEM
LDA TOKEN  ;LOOK FOR LONG STRING
CPI STRANG
JNz SDBC ;SKIP IF NOT STRING
LOA ACCLEN
DCR A JLENCTH 1 STRING?
Jz SDBC
LENGTH @,2,... STRING
MOV B,A
INR B
INR B ;BECCMES 1,3,... FOR @,2,... LENGTHS
L¥1 H,ACCUM ;ADDRESS CHARACTERS IN STRING
DCR B sCOUNT DOaN TO ZERD
Jz spB2 :SCAN DELIMITER AT END OF STRING
PUSH B 1SAVE COUNT
MOV B,M ;GET CHARACTER
TNX H
PUSH H iSAVE ACCUM POINTHR
CALL FILHB  jSEND TO HEX PILE CP/M VERSION
POP E COPYRIGHT ® 1975
roP B S
Jip soBl DICITAL RESEARCH
CALL SCAN ;TO THE DELIMITER P. 0. BOX 579
JIMP spn3 PACIFIC GROVE, CA. 93350
NCT A LONG STRING SER. # '
CALL OPAND  ;CUMPUTE OPERAND .
LHLD EVALUE ;VALUE TO H,L
MOV ALH
R \ ¥ E MUST BE ZERO
B30 B IBAER SRR
CALL FILHB
;END OF ITEM = UPDATE ASPC
CALL SETAS  ;SET ASPC TO FPC
CALL CELIM
CPI g )
JZ SD38 ;FOR ANOTHER ITEM
Jmp CHEND  ;CHECK END OF LINE SYNTAX
CALL FILAB  ;HANDLE LABEL IF IT OCCURRED
CALL PADD ;FRINT ADDRESS
CALL EXP16  jSCAN AND GET 160IT OPERAND 5
%CHG 37O D,F
LELD ASPC ;CURRENT PSEUDO PC
CAD D ;+EXPRESSION
SHLD ASPC
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1CBA
1cBp

1CCe

1cC3
1CC6
1CCy
1cce
1CCa
1ccc
1CCo
1Cpa
1CD3
1CDé
1cos
1Con

1CCE
1CEL
1CE4
1CE7
1CE9
1CEC
1CEF
1CF2
1CF4
1CF7
1CFA
1CFC
1ICFF
1pA2
1ces
lpa?
loea
loep
loer
1D12

1p15

lplse
1pls

1DlE

22peel
C3311F

cooazp

CDD11E
ES5

45
cp4B20
El

44
Co4B20
corale
COBALE
FR2C
CAC31C
C3311F

coea2n
COAG28B
necel
FE20
C2311F
CDD11E
3AOCHL
FE2@
C2FAlC
22ED20
3E20
jaecm
Ccomall
JAB501
FEM4
C27ClFP
3AB8931
FEQA
C27C1F
C38B1F

ciollo

CDE320
c3iplip

Coeaze

H
SDW:
SDW@:

1
SEND:

SENDD:

SHLD
JHP

CALL

CALL
pUSH
MoV
CALL
POP
MOV
CALL
CALL
CALL
CPI
Ji
JMP

CALL
CALL
LDA
crI
JINZ
CALL
LTA
CPI
JNT
SHLD
MVI
STA
CALL
Loa
CPI
JINZ
LDA
crI
JNZ
JMP

3
SENDIF:

!
SENDM1

]
SEQU:

JMP

CALL
JMP

CALL

FPC
CHEND

FILAB

EXP16
H

B,L
FILHB
H

B,H
FILHB
SETAS
?Eblﬂ

SOWO
CHEND

FILAB
PADD
PHUFF

CHEND
EXPlE
POUFF

SENDO
EPC
A,
POUFF
SCAN
TCKEN
SPECL
STERR
ACCUM
LF
STERR
ENDAS

POEND

ERRN
POERD

SETLA

fNEXT TO FILL

sHANDLE OPTIONAL LA

iGET 16BIT OPERAND
;SAVE A COPY

)LOW BYTE FIRST
JSEND LOw BYTE
tRECLAIM A COPY
tHIGH BYTE NEXT
JSEND HIGH BYTE
1SET ASPC=FPC

;CHECK DELIMITER s%nxSER#

=r

CP/M VERSION

COPYRIGHT © 1875
DIGITAL PESEARCH
P. 0. BOX 579
PACIFIC GROVE, CA 535

1GET MORE DATA

JWRITE LAST LOC

;GET EXPRESSION IF IT’S THERE

JEXPRESSION FOUND, STORE IT FOR LATER

{CLEAR ERROR, IF IT OCCURRED

;CLEAR CR

JEND QF ASSEMBLER
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108D COD11E SORG: oy, EXP16
1021 CA7C1F Jz STERR  jMUST BE A LABEL _ 1D9d 3AeCal LDA PBUFF
1027 252 i - s W 1093 Coa11F ONE  CHEND  ySKIP ORG IP ERR
’ E
1028 COD11E CALL EXP16  JGET 16BIT OPERAND ip9s 22p201 SHLD ASPC sCHANGE PC
1023 220281 SHLD ASPC JVALUE OF EXPRESSION 1098 220081 SILD FPC iCHANGE NEXT TO HITRM VERS:O!
1D2E C0AA2¢e CALL FILAB 1DSE CDPA28@ CALL FILAB  ;IN CASE OF LABE s
1031 CoA928 CALL PADDR  ;COMPUTED VALUE 1DAl CDAG20@ CALL PADD CCP‘(R‘G:{TG 1375
134 211281 LXI H,POUPF+6 ;SPACE AFTER VALUE 1DA4 C3311F aMe CHEND DIGITAL Rocrsoa
1037 363D MVI R ! '; AL RESEARCH
1039 El : POP H ;REAL ASPC SSET: 0. 80X 5
103A 220281 SHLD AseC JCHANGE BACK 1DA7 Cooep2g CALL SETLA PACTIC ooy 379
103D C3311F JHp CHEND CPim VERSION 1CAA CATCIF Jz STERR  jMUST BE LABELLE Mefibanlel QU335
; H
SIP: COPYRICHT © 1976 1DAD €P5213 CALL  GETTY SR # — .
1rd4@ Cpaa2e CALL FILAB  ;IN CASE OF LABEL DIGITAL pes 1nB@ FEOS CPI SETT
;.n:: c:.;n:ulz CALL FXP16  jGET IF EXPRESSION P BK-GEARCH inug c34n:;za CNZ ERRL ;LABEL ERROR
D LYol LDA PBUFF . 0. BOX LBS 3EQ MVI A, SETT
1p49 FE20 CPI c PACIFIC GROY, i 10B7 CD4F13 CALL SETTY  ;REPLACE TYPE WITH "SET’
{c-sa c2311p Nz CHEND  ;S5KIP IFP ERROR SER. £ CA 93950 1DBA CDDI1E CALL EXP16  ;GET THE EXPRESSION
04E 7D MoV AL iGET LS8 - 108D E5 PUSH i SAVE IT '
1C4F 1IF RAK INRE CDRp2@ CALL SETLA ikz-—wnnsss LABEL
1D58 CA3llP Jc CHEND  ;TRUE IP CARRY BIT SET iDCI El POP H jRECLAIM IT
1 . ~ 1DC2 CDS5513 CALL SETVAL
H SKIP TO EOF OR ENDIFP ) 1DCs5 21neee LXI ",
1D53 CDOA611 SIF@: CALL SCAN IDC8 22EB20 SHLD SYLAB  ;PREVENT LABEL PROCESSING
1056 376531 LDA TOKEN : ) 1pCB C3311F JMP CHEND
1059 FEN4 CPI SPECL H
1058 C26E1D aNZ SIF1 ' !
1C5E 3a5381 LDA ACCUM STITLE:
1C51 FELA cel EOF 1DCE CDE328@ CALL ERRN }NOT IMPLEMENTED
1063 3E42 MVI A, BT ;BALANCE ERROR : ]
1065 CClb02 cz PERR POEND: ;PSEUDO OPERATOR END - SCAN TO NEXT TOKEN
1CAB CABBLP Jz ENDAS 1DD1 CDp@6:1 CALL SCAN
1053 C2531D JSP SIFQ ;FOR ANOTHER 10D4 C3311F JIMP CHEND
SIFl: ;NOT A SKLCIAL CHARACTER '
106E FEAL CPl IDEN : NOT A PSEUDO OPCODE, CHECK FOR REAL OPCODE
1072 C2531D nz SIFA JNOT AN IDENTIFIER 1DD7 C613 CHKOT: SUI 01 ;BASE OF OPCODES
1073 CDA6LS CALL BGET :LOOX FOR ENDIF 10D9 FE21 CP1 01% ;PAST LAST OPCODE?
1575 §23310 2id §iFe iNOELE3UEB, 1DDB D27C1F ; JNC STERR  jSTATEMENT ERROR IF SO
1078 €2531D N SIFd .
107E 78 Nov A8 {GET OPERATOR NUMBER S I} flggun o:-(E:oEE, COMPUTE INDEX INTO TABLE AND JUMP TO CASE
1D7F FEAS CPI PENDIP ;ENDIF? 10DF 1608 MUT 5 8
1081 €2531D TNz SIFQ ;GET ANOTHER TOKEN 1DE1 21EB1D LXT i OPTAB '
1084 C3D11D Jsp POEND  ;OK, CHECK END OF LINE 3084 15 onD o
: 10ES 19 DAD D
SMACRO:
1087 CDE128 CALL  ERRN i“g gg nov EM .
1D8A C3311F JKP CHEND DE INX H
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l1oESB
1DE9
1DEA

1CED
1CED
1CEF
1pfl
1073
1CF5
1LF7
1DF9
1D73
1ceD
1Ce?
1E21
1E23
1EE5
1E87

1ER9
lenc
leer

1E12
1E15
1E1l8
1E18

1E1E
1E21

124
1£29
1E2E
1£31
1E33

1E35

1E38

66
68
ES

BS1E
121
1ElE
241€
IBlE
411E
S61E
6O1E
691E
TJE1E
8llE
EBlE
BFI1E
SELE
ASI1E

cc4nza
CCuell
C3BllE

COFC1E
coi7le
CD111P
C3311E

CDFClE
C3311lE

FESgLE

CA3lle

33820

79

2

5539
C3AELE

cD4820

1
OPTAB:

H
SSIMP:
H
SLXI:
i

SDAD;

1
SPUSH:

SPUB:

H
SJINPs

[ ] ] v

MOV H,M

MOV L,E

PCHL ;JUMP TO CASE

;OPCODE CATEGORIES CP/M VERSION

g: gi;?P :f;r;m.a COPYRIGHT ® 1976
H

oW SEAD 1DAD DIGITAL RESEARCH

oW SPUSH  jPUSH/POP P. 0. BOX 579

s el o PACIFIC GROVE, CA. 93950

OW SMVI MV SER. #

DA SACCI  ;ACCUM IMMEDIATE 8

oW SLDAX  ;LDAX/STAX

DR SLHLD  ;LHLD/SHLD/LDA/STA

oW SACCR  ;ACCUM-REGISTER

oW SINC $INC/DCR

DW SINX pINX/DCX

DA SKST sRESTART .

oW SIN $IN/OUT

;SIMPLE OPERATION CODES

CALL FILHB  ;SEND HEX VALUE TO MACHINE CODE FILE

CALL SCAN ;TO NEXT TOKEN

Jvp INCPC

JLXI H,16B

CALL SHDREG ;SCAN DOUBLE PRECISION REGISTER

CALL CHCOM  jCHECK FOR COMMA FOLLOWING REGISTER

CALL SETADR ;SCAN AND EMIT DOUSLE PRECISION OPERAND

Jup INCPC

;DAD B

CALL SHUKEG ;SCAN AND EMIT DOUBLE PRECISION REGISTER

JMp INCPC

;PUSH B POP D

£ppe

Ji s5pUa
NQT

fil

MoV A,C

éﬁi ﬁlﬂiﬁsa
JMP FILINC

?ETEEBB !ﬁgQNﬂﬁlggﬁE PRECISION REGISTER TO A

0

PSW, MKUST BE B,D, OR H

EAARO2S (LR SATR"HARORELE wor

jRECALL REGISTER AND MASK IN CASE OF ERROR

;MASK IN OPCODE FOR PUSH OR POP
;FILL HEX VALUE AND INCREMENT PC

3JMP 168/ CALL 168

CALL PILHB

JEMIT JHP OR CALL OPCODE
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l1E38 CDl111lF
1E3E C3Bl1lE

1E41 CDF21E
1E44 BO
1E45 47
1g46 CD171F
1E49 CDETI1E
1E4C B0
1E4D C3ALE E

1E58 CDF21E
1E53 B@

1E54 CD4720
1E57 CD171F
1E5A CD@BILF
1E5D C3811E

1E6@ CD4B202
1E63 CDOBIF
1E66 C3B11E

1E69 CDF21E
1E6C E628
1E6E C4BD28
1E71 79
1E72 E618@
1E74 BB
1E75 C3AElE

1E78 CD482¢
1E7B CDI1lF
1E7E C3Bl1lE

1E81 CDET1E
1E84 BO
1E85 C3AElE

1EBB CDF21E
1E68 BB
1E6C C3AELE

!
SMOV:

'
SMVI:

1
EACCI:

!
SLDAX1

'
SLHLD:

i
SACCR1

i
SINC:

1
SINX:

CALL SETADR
JMP INCPC
MOV ALB

CALL SHREG
ORA B

MOV B,A
CALL CHCOM
CALL EXP3
ORA B

JNP FILINC
sMVI A,BB

CALL SHREG
ORA B

CALL FILHEX
CALL CHCOM
CALL SETBYTE
JMP INCPC
1ADI 8B

CALL FILHB
CALL SETBYTE
JMP INCPC
JLCAX B/STAX D
CALL SHREG
MANI 10l0e@8
CNZ ERRR
MoV A, C

AN T gloomes
ORA B

JMP FILINC
tLHLD 168/ SHLD
ChLL FILHD
CALL SETADR
JMP INCPC
iADD B

CALL EXP]
ORA B

JM2 FILINC
;INR B/DCR D
CALL SHREG
ORA B

Jme PILINC
$INX H/DCX B

sEMIT 16BIT OPERAND

jMASK IN OPCODE
;SAVE IN D TEMPORARILY
$MUST BE COMMA SEPAFAEGR

-p
Py e eoce. | CPIM VERSIGN

jMASK IN OPCODE
COPYRIGHT © 1575
DIGITAL RESE/RCH

P. 0. FOX 579
;MASK IN OPCODE :
;EMIT OPCODE PACIFIC GROVE, CA 63350
;SCAN COMMA
JEMIT BOIT VALUE SER. #
JEMIT IMMEDIATE OPCODE

;EMIT BBIT OPERAND

sMUST BE B OR D

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

{EMIT OPCODE

168/ LDA 168/ STA 16B
FEMIT OPCODRE
$EMIT OPERAND

;RIGHT ADJUSTED 3BIT VALUE FOR REGISTER
iMASK IN OPCODE

$GET REGISTER
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1EBF CDF21E
1292 E608
AE94 C4BD28
1E97 79
12598 £63¢@
129A B@
1E98 C3AELE

1ESE CDP21E
l1EAl Ba@
1EA2 C3AEIE

1EAS CpD4éaze
1EA3 CDO31P
1EAB C3allEe

1EAE CD4723

l1E31 CD2A20
1EB4 CCFS1P
1E87 C33117

1EBA 3AR531
1E3D FEJM
1EEF C4D120
1EC2 3A8931
1ECS FE2C
1EC7 C8
1ECa FE33
1ECA C8
1EC3 FE@D
1ECD C4D120
1EDQ C3

1ED1 C5
1E02 CDE611
1EC5 CDE318
1ED8 2AC981
1EDB C1
1EDC C9

5 » ¥ ¥
CALL SHREG
ANT 0018808 ;MUST BE B D M OR SP
CNZ ERRR ;REGISTER ERROR IFP NOT
MOV A,C ;RECOVER REGISTER
AN 1128088 ;IN CASE OF ERROR
CRA B 1MASK IN OPCODE
Jrp FILINC
7
SRST: ;RESTAKT 4
CALL SHREG  jVALUE 15 08-7
ORA B ;OPCODE MASKED
Jup FILINC
H
SIN:  ;IN 8B/0UT 8B
CALL FILUB  ;EMIT OPCODE
CALL SETBYTE ;EMIT 8BIT OPERAND
JHP INCPC
;!LINC: sFILL HEX VALUE FROM AY,BEFORE INCREMENTING PC
CALL FILHEX
H
INCPC: ;CUANGE ASSEMBLER'S PSEUDO PROGRAM COUNTER
éﬁLL FILAE  ;SET ANY LABELS WHICH OCCUR ON THE LINE
CALL SETAS  ;ASPC=FPC
JHMe CHERD jEND OF LINE SCAN
H
: UTILITY SUBROUTINES FOR OPERATION CODES
I 2 A
DELIM: :CHECK DELIMITER SYNTAX FOR DATA STATEMENTS
LDA TOKEN
CPI SPECL CPIM VERSION
ChZ ERRD .
LDA ACCUM COPYRIGHT ® 1976
cer e DIGITAL RESEARCH
gi: 3" P. 0. BOX 579
RZ PACIFIC GROVE, CA. 83350
CPI CR
CNZ ERRD SER. #
RET
7
EXP16: ;GET 16BIT VALUE TO H,L
PUSH B
CKLL SCAN ;START SCANNING OPERAND FIELD
. CALL OPAND
LHLD EVALUE ;VALUE TO H,L
POP B
RET
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1EDD CDDI1E

1EE® 7C
1EE1 B?
1EE2 C4C720
1EES 7D
1EE6 C9

1EE7 CDDDI1E
1EEA FE28
1EEC D4c720
1EEF E6@7
1EF1 C9

1EF2 CDE71E
1EF5 17
1EF6 17
1EF7 17
1ELF8 E638
1EFA 4F
l1EFB C9

1CFC CDF21E
1EFF E6RB
1F01 Cc4BD20
1Fa4 79
1re5 E638
1F27 so
1Fes c34720

1F@8 CDDD1E
1FQE C34728

1F11 COD11E
1Fl4 C374286

1F17 FS
1F18 C5
1F19 3assal
1F1C FEE4
1F1E C2291F

1F21 3A8901
1F24 FE2C

N— e . — — " T D -
P ) ’ )
EXP81 ;GET 8BIT VALUE TO REG A
CALL  EXPl6
MoV A,H
GRA A
CNZ ERRV JVALUE ERROR IF HIGH BYTE NOT ZERQ
MOV A,L
RET
EXP31 ;GET 38IT VALUE 70 REG A
CALL  EXPS
CPI 8
cNe ERRV iVALUE ERROR IF >=8
ANT 1118 tREDUCE IP ERROR OCCURS
RET
']
SHREG: ;GET 3BIT VALUE AND SHIFT LEFT BY[3
CALL — EX23 CP/M VERSION
RAL COPYRIGHT © 1576
RAL QL
- fiisea DIGITAL RESEXRCH
MOV C,A 1COPY 1O C P. 0. 80X 579
; RET PACIFIC CROVE, CA 9383
SHDREG: ;GET DOUBLE REGISTER TO A
CALL SHEEG SER. ¥
ANI 0P10088 ;CUECK FOR A,C,E, OR L
CNZ ERRR JREGISTER ERROR
¥ov a.C :RECOVER REGISTER
ANI 1108088 ;FIX IT IF ERROR OCCURRED
ORA B MASK OPCODE
Jmp FILHEX ;EMIT IT
H
SETBYTE: ;EMIT 16BIT OPERAND
CALL  EXPB
JMP FILHEX
. -
SETADR: EMIT 16BIT OPERAND
CALL  EXPl6
JMP FILADR
’
CHCOM: ;CHECK FOR COMMA FOLLOWING EXPRESSION
rusu PSW
PUSH B
LDA TOKEN
CPI SPECL
INT COMER
SPECIAL CHARACTER, CHECK FOR COMMA
LDA ACCUM
crI ) A




1F26

1F29
1F25

1F2E
1rz?
1F39

1F21
134
1F37
1F39
17 3C
1F3F
1741

1P4a4
1747

1F4A
1F4C
1F4F

1F52
1E23
1F58
1F5a
1F3D
1FEd
1F62
1F&5
1FE7
ires
1F6C
1FéF

1F72
1774
1F77
1F79

1r7C
1F7E
1F8l

CAZELF

3E43
cplee2

Cl
Fl
c9

coraze
Ing581
FEM4

camclr

3A8931

FE2D
C24A1F

Coe6ll
C3sClB

FE33
c2721F
coeaze

Crosll
lagsel
FLPY4
c2521F
3ag921
FE®A
casCle
FEIA
CAES1P
Fe2l
casCla
cisale

FE21
CAsClB
FElA
CASBIFP

3ES3
cplsez2
C3521F

" s v ]
Ji COMRET jRETURN IF COMMA POUND
COMER: ;COMMA ERROR
MVI K, C°
CALL PERR
COMRET:
FOP B
EOCP PSA
RET
H
CHEND: ;END OF LINE CHECK
CALL FILAB  ;IN CASE OF A LABEL
LoA TOKEN
CPI SPECL
JINZ STERR  ;MUST BE A SPECIAL CHARACTER
LDA ACCUM
CPI CR sCARRIAGE RETURN
JNT CHEND
1 CARRIAGE RETURN FOUND, SCAN PICKS UP LP AND PUSHES LINE
CALL SCAN
JAp SCNEXT
7
CHEN@: ;NOT CR, CHECK FOR COMMENT
cPl i o
JINZ CHEN?2
CALL FILAB  ;IN CASE LABELLED EMPTY LINE
: CLEAR CCOMMENT TO END OF LINE
CHEN1: CALL SCAN .
LCA TOKEN A
CPI SPECL =
Nz CHEN1 2k E
LOA ACCUM 2
CPL LF s
Jz SCNEXT oo
ce1 EOF 8 =
gz ENDAS ~ ;END OF ASSEMBLY IP EOF F3 =]
PI !
Jz SCNEXT ;LOGICAL END OF LINE B §
JHp CHENL ;NONE OF THE ABOVE ]
: NOT CR OR LF, MAY BE LOGICAL END OF LINE §
CHEN2: CPI i
Jz SCNEXT I
CPI EOF !
Jz ENDAS
H
' STATEMENT ERROR IN OPERAND FIELD
STERR: MVI A,'S
CALL PERR 5
Jup CHEN1  ;TO DUMP LINE
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HOYY3SI W1I0Id

9/61 © JHOMALOD

NOISH3A W/dd

1FB4
1FBS
1FB6
1F87
1F88
1FB9
1FBA

1res
1FRE
1FBF
1F90
1F91
1F94
1Fa7
1F9A
1F30
1F3F
1FA2

1FAS
1FAR
1FAS
1FAC
1FAF
1FBa
1FB3
1FB4
1FB7
1FBA
1rnn
1FBD
1FBE
1FC1
1FC2
1FC5
1FC8
1FCB
1FCC
1FCD
1¥D@
1FD1
1FD2
1FD3

1FD6

21CFol
7E

34

B7
CAATLB
copell
CLAG20
211101
36¢0
21eonal
colzez

2ACBA1
ER
270401
CLB4LF
ES
2ACDB1
EB
2AC401
CDB41F

1
4820555345EMSG1 DB

-, R — — — W -
N v W .
DIFF: ;COMPUTE DE-HL TO HL CP/M VERSION
;g: t-ﬂ COPYRIGHT © 1375
MOV L, A DIGITAL RESESRCH
:g: ;. D P. 0. BOX 573
MOV H,A PACIEIC GROVE. CA 93330
RET
! SER. #
ENDAS: ;END OF ASSEMBLY FOR THIS PASS
LXI H,PASS
Moy AM
INR M ;PASS NUMBER INCREMENTED
ORA A
Jz RESTART
CALL SCAN ;TO CLEAR LAST LINE FEED
CALL PADD JWRITE LAST ADDRESS
LXI H,PRPUFF+5
MVI M,CR sSET TO CR FOR END OF MESSAGE
LXI H, PBUFF+1
CALL PCON jPRINT LAST ACDRESS
H
i COMPUTE REMAINING SPACE
LHLD SYTOP
NCHG
LHELD SYDAS
CALL DIFF ;DIFFERENCE TO H,L
PUSH H 1SYTOP=5YBAS TO STACK
LELD SYMAX
xXCuG
LHLD SYBAS
CALL DIFF ;SYMAX-SYBAS TO H,L
MOV E.H
MVI D,8 j1DIVIDED BY 256
POP H ;SYTOP=SYBAS TO H,L
CALL DIVE sRESULT TO DE
XCHG
CALL PADDR  ;PRINT H,L TO PBUFF
LXI H,PBUFF+5 1MESSAGE
LXI D,EMSG JEND MESSAGE
ENDA®® LDAX D
ORA A 72ERO? .
Jz ENDALl
MOV M,A
©INX H
INX D
JHP ENDA®Q
“H USE PACTOR,CR,0 ° v

11:]



y v ¥ ] ) » 5 b . ) -
]
CP/M VERSION
2831 CD5213 CALL GETTY COPYRICHT © 1576
2034 E6R7 ANT 1118 DIGITAL RESEARCH
1FE4 21eE0l ENDAl: LXI H, PBUPF+2 7BEGINNING OF RATIO 2036 ccop728 | cz ERRP ;PHASE ERROR d
1FE7 CD1242 CALL PCON 1 GET VALUE AND COMPARE WITH ASPC P. 0. BOX 573
1FEA 2AED28 LHLD EPC 2€39 CD5813 CALL GETVAL 3;TO H,L PACIFIC GRO g
1FED 220081 ' SHLD FPC ;END PROGRAM COUNTER 283C B3 XCHG VE CA 93330
1FF@ C31E02 Jmp EOR 2030 2ap281 LULD ASPC SER. #
: 2248 COF3LP CALL COMDH
i UTILITY SUBROUTINES . 2043 C4D720 cnz ERRP $PHASE ERROR IF NOT THE SAME
COMDH: jCGMPAKE D,E WITH H,L POR EQUALITY (N2 FLAG IF NOT EQUAL) Sp.c Co il
1FF3 A MoV A,D ;
1FP4 BC cre H CP/M VERSION PILHEX: sWRITE HEX BYTE IN REGISTER A TO MACHINE CODE FILE IF PASS
1FFS5 C8 RNZ = 2047 47 MoV B,A
1FF6 78 MOV A,E COPYRIGHT ® 1976  2¢48 3aCF2 PILHB: LCA PASS
17F7 BD cHp ' DIGITAL RESEARCH 2848 B7 ORA A
1FP3 C9 RET 04C 78 MOV A,B
' P. 0. BOX 579 2040 CA6C20 Jz FILHI
SETAS: ;ASPC=FPC PACIFIC CROVE, : :
1FF9 2Aa00081 LELD PEC ¢e CA. 839 ’ PASS = 1, WRITE HEX AND PRINT DATA
1FFC 220281 SHLD ASPC SER. # 2358 €5 PUSH B JSAVE A copy
1FFF C9 RET 2851 cplae2 CALL DHEX $INTO MACHINE CODE FILE
: ’ MAY BE COMPLETELY EMPTY LINE, SO CHECK ADDRESS
SETLA: ;SYADR=SYLAHB, FOLLOWED BY CHECK FOR ZIERO 2054 3ACDEL LCA PULUFF+1
2009 2AEB20 LHLD SYLAB 2057 FE20 CPI 2k
2703 220601 SilLD SYADR , 2859 2AD281 LHLD ASPC
2006 CD4913 CALL FOUND 2085C CCA929 cz PADDR  j;PRINT ADDRESS FIELD
2089 C9 RET . )
5 285F JAEF20 LDA N3P '
FILAB: ;PILL LABEL VALUE WITH CURRENT ASPC, IF LABEL FOUND 2062 FE19 CPI NOMAX  3TRUNCATE CODE IF TOO MUCH ON THIS LINE
203A CD2228 CALL SETLA 2064 C1 FOP B {RECALL HEX DIGIT
2220 C8 K2 JRETURN IF NO LABEL DETECTED 2065 D26C28 NG FILHI
EL POUND, MUST BE DEFINED ON PASS=1 ' ROOM FOR DIGIT ON THIS LINE
387t 3%£598 ; ERE5" "CHyBia™ 370 MARK NEXT STATEMENT WITH NO LABEL 2068 75 HOV AB
14 3ACFD1 LOA PASS 2069 CDI62A CALL WHEXB  jWRITE HIEX GYTE TO PRINT LINE
gg” 3 e ? 286C 2ADBR) FILHI: LHLD FPC
2018 C23128 Nz FIL1 206F 23 INX H i
2870 220021 SHLD FPC JREADY FOR NEXT BYTE
! PASS 8 ‘ 2073 €9 RET
AL GETTY ?
§°§‘3 ?25213 gusk PSW ;SAVE A COPY OF TYPE FILADR: 7EMIT DOUBLE PRECISION VALUE FROM H,L
201F £607 ANI 1118 ;CHECK FUR UNDEFINED 2074 ES PUSH 1l ;SAVE A CUPY
2¢21 C4pD20@ CNZ ERRL jLABEL ERROR 2875 45 MOV B,L
2824 F1 POP PSW ;RESTORE TYPE - 2076 CD4B820 CALL FILHB  ;LOW BYTE EMITTED
2025 F681 ORI PLABT 1SET TO LABEL TYPE 2879 E1 P i -JRECOVER A COPY OF H,L
2027 CD4F13 CALL SETTY  ;SET TYPE FIELD 207A 44 MOV B,H
202A 2AD201 LHLD ASPC ;GET CURRENT BC ) 2078 C34822 Jup FILYB  ;EMIT HIGH BYTE AND RETURN
2820 CD5513 CALL SETVAL ;PLACE INTO VALUE FIELD : o
2832 €9 RET ! UTILITY FUNCTIONS FOR PRINTING HEX ADDRESSES AND DATA
' CHEX: jCONVERT TO HEX
FILl: ;CHECK FOR DEPINED VALUE 207E C630 ADI (]
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FE3A
ok
CaB7
c9

CDIE20
21EF23
5E
1628
34
z210cCe1
19

77

cs

Ciss2@
2ap2el

EB

kY ; EF20

a1

D5
CD9628@
Dl

78
Co9629
El

34

c9

P5

Cs
3E52
Colsa2
Cl

]
WHEXN:

i
WHEXB

H
PADD:
PACDR:

i
ERRR:

056€6 VI IA049 21419vd

6£5X08°0¢

HO¥Y3S3Y TvLi9Ig

9£61 © 1HWA40D

HOISY3A 14D

¥ ¥ v v
cel ‘0°+19

RC

ADI ‘A=‘B =10

RET [
sWRITE HEX NIBBLE a
CALL CHEX JCONVERT TO ASCII FROM HEX 9
LX1 H,N8P A
MOV E,M JNEXT POSITION TO PRINT

¥Vl D,0 ;DOUBLE PRECISION

INR M INBP=NBP+1

LXI H,PBUFF

DAD D

MOV M,A $STORE IN PRINT BUFFER

RET

sWRITE HEX BYTE TO PRINT BUFPER

PUSH PSW

RAR

FAR

RAR

RAR

ANI oFH sHIGH ORDER NIBBLE NORMALIZE x
CALL WHEXN  jWRITE IT

P PSW

ANT eFH

Jup WHEXN  ;WRITE AND RETURN

LHLD ASPC
sPRINT ADDRESS FIELD OF PRINT LINE FROM H,L

XCHE ,
x NAP IZLLIZE N JE1 !
kné” b g$§§§T£a§é2r5§§§“;9 §'kboress
PUSH D JSAVE A COPY
CALL  WHEXB
FOP D
rov A E
CALL  WHEXB
POP ] ;ADDRESSING NBP,
RR H }SKIP A SPACE APTER ADDRESS FIELD
RET
EMIT REGISTER ERROR
PUSH  PSW ;
PUSH B )
MvI A, ‘R '

CALL PERR

‘pop B

n

28C5
28Ca

28C7
2eca
20C9
2ecs
20CE
20CP
29D3

2801
20D2
28D4

28D7
2008
200A

200D
20DE
20c@

20E3
20E4

20E6
2089
20EA

2@EB
20ED
20EP
20F@

Fl
c9

F5

ES
3E56
cplee2
El

Fl

c9

F5
3E44
C3E628

F5
3ES8
C3E6280

F5
3E4C
c3e62e

F5
3E4E

CDl8@2
Fl
c9

7
ERRV:

i
ERRD:
1
ERRP:
!
ERRL:
i
ERRN:

L
ERR1

H
SYLAB:
EPCa
NEP:

| ]
POP PSW
RET
;EMIT VALUE ERROR \
Lk iha CP/M VERSION
53?11 2 - COPYRIGHT © 1975
. T oA
CALL PERR DIGITAL RESEARCH
ﬁgp H P.0.83x 579
P PSW y s i
RET PACIFIC GROVE, CA 33850
PUSH PSW SER. #
MVI A, ‘D" 1DATA ERROR
JMP ERR
PUSH PSW
MVI A, P"
JMP ERR
PUSH PSW
MVI A,'L"  JLABEL ERROR
JMp ERR
PUSH PSW
MVI A, "N"  ;NOT IMPLEMENTED
CALL PERR
POP PSH
RET
DS 2 ;ADDRESS OF LINE LABEL
DS 2 $END PC VALUE
gzn 1 INEXT BYTE POSITION TO WRITE POR KACHINE CODE
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