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J ~. . __ • _

14s~ 1,0

; ~p;::r\"Nl) ;:Y.;.>~SS3T,):J ~V:\':',i),\'nl{ O,\,H,'1r~r:NS
~J\S~~: OS 2 :VALU~ OF ~XPRESSION AFTER ~VALUATION

; PRINT 8UfPER A~O PRINT BUfrER POINTER
PSMAX EOU 120 ;MAX PRINT BUfFER
PBU~P: OS P~MAX
Pt3:>: n;; 1 ;pRr:rr t1UPFF.R POINTER

S'f.~BOL TA8Le
SYTOP: D~ ENDA
5{~~X: 05 2
1
; MISCELLANEOUS
~A5S: OJ 1
f?C: OS 2
ASP~: - I)S 2
SYI;:.a.S: ow EI\DA
SYADR: OJ 2
Et.DMGD EQ:J ($ A~D

END

, SChNNER
T()j('F.N: DS
V,\LUE:: DS
ACCLt;N:
AC"lAX EOU
ACCUH: DS

~~5AE~f~~SELECTED OISK
.PI~N DISK
.!lEX DISK

, I

Q3P+l CU!\RENT TOKEN UCER SCt\~ ., _ •. ._
TOKEN~1 VAtUC Of N~MJCR IN BINARY
V~LUE+2 ACCUMULATOR LENG~H
64 }~AX,AC~UMt.:L!\TOR LENG':H
ACCLEN+l

NM1ES

1:
1
1

2(\JH
0n~il :REUOOT LOCATION

MODULE ENTRY ~I~~S
INI'r ;I~ITrALIZE, START ASSEMBLER
S~TUP ;fILE S~TUP
GtJC :Gt::T NEx'r Cli,\RACTt::R
PNC ;PUT Ni.XT OUTPU'f CiiAMe'l'ER
PNf3 IPUT Nt::XT !lEX BYTE
PCHAR :PRINT CONSOLE CHARACTER
peON If-RIN't COt~:)OL!:: aUHl::R 'N CRLF
WOBUfF ;WRITE OJTGUFfER
PERR :PtAC~ ERROR CHARACTER IN~O paUFF
DHEX ;PL~CE HSX BYT~ 1~T0 OUTPUT ButlER
8u~ ;F.ND Of ~SSf.XnLY

FOR I/O I~ODULr:
2 ; Ut'\~t: pC fuR CUiU~t:NT II£X ~tC"RD
1 :1lf.X IHlF'HR LENGTH
16 ;HEX BUffBR

I/O MODULE FOR CP/M ASSEMBLER
ORG
E('U
I/O
J,'lP
J,",P
JMP
JMP
,mp
,1M P
JI"lP
J.~lP
,1MP
J,\lP
,HI?
DATA
I)::>
os
DS

Br>C:
DnLI
D8UFF :

I DISK
xRf~~ R~
PDISK DS
l;iDlSK US

I

BOOT,

, COMMON EOU~TES
ONII\X EOO 12<) IMAK PRINT SIZE
QBUFF EQU l~CH ;PRINT ~UFfiR
QUI' l::QU QIHlI"/"+OUM.l\X 7PHIN'r DUfFER I'OINTER
,
TOKEN EOU
Vl\ LUI': EOU
ACCLEN EQU
AC~lI\X EOU
ACCUM EOU

020i3
~HHl0 •

007fl •
rn~c
kHe4 •

SB%
0236
0237

0200 C3E110C
t:l2U3 C3AIUO
02.~6 C3C:.ao
0209 C33HlE
02i:JC C3AJ\aE
02 (H" C3DE0£
L:J212 C3JCOC
0215 C3~0\:lf
0218 C32r'0f
e21B C3~C10
0211:: C3390F

13221
0223
0224

0185 •
13186 •
0188 •
1313413
0189 '"'

HEX RECORD

MODULE PARAMETERS
;FIRST LOCATION AVAILABLE POR SYMBOL TAB~E
IL~ST ~VAILABLE LOCATION, FOR SYMBOL TABLE

DATA AREAS
; P/I.GS • 0,1
IfILL AODR~SS FOR NEXT
;ASS8~a~EK'5 PSEUDO PC
ISY~OOL TABLE BASE
;CURRE~T SYMBOL BASE

0H00ii)+1"0H

i'hl,AMETEH5
1 ;CURRENT TOKEN
2 ;BI~AR~ VALU~ fOK NUM~~H~
03 1 : I\CCU:-1IH,I\TOn LeNGTH
64 ;LENGTH OF ACCUMULATOR
ACMAX ;ACCUMULATOR (MUST fOLLLO~ ACCLEN)

DATA FOR CP/M ASSEMBLER MODULE
le~H
20f~H ;END Of A5SEMULER PROGRAM
5H :ENTRY TO DOS, OSED TO COMPUTE END MEMORY
5P, E,'.JDI'lOD
SDOS+1
SY~AX ;COMPUTE END Of MEMORY
END:-lOO

CO:-1!'10N
ORG
£QU
EOU
LY.I
LfJLO
SHLD
J~P

ENOI\aDos

)1.":)

a~78 •
Jlll:
3134

'-'lCF
ClC0
~1')2
~lC~ F023
GlD6
32::3
310a

01eS
[;156
alai:!
fl34a •
~la9

0la~
2U" •
\l0135 •
\J1J~ 3UhJ02
131\33 2A;)60a
(l1 ~6 22C001
O1J9 C3a302

iJ1CS F~2"
Jl;::O

01C9 • EVALUE EOU '. ACCUM+ACMAX :lVALUE FROM EXPRESSION k~ALYSlS

2

SYMAX+2 :CURRE~T PASS'NUMBER '
PASS+l IFILL ~DDRESS FOR DaEX.ROUTINE
FPC+2 IASSEMaLER'S PSEUDO ?C

CP/M VERSION __ ! ,_3 _
COPYRIGHT © 1976
DiGITAL RESEARCH

P. O. BOX 579
PACIFIC GiWVE. CA. 93950

S~R. # ASIJ 1·0

01CB •
01CD

01Cf •
01013 •
0102

,
SYTOP EQU
S'il'lAX EQU
,
PASS EQU
FPC EOU
ASPC EQU

EVALUE+2
SY'fOP+2

;CURREN'r SY:-!50L TOP
::-lAX ADDRESS+l

1



.:

CPI.~1VERSION --------
CCPYR.GiH @ 1975
D1GlTAL R[St;,RCH

P. O. SOX 579
PAClflC GROVE. C\. 93950

SER. if --------

.:
FILE 'CONTROL BLOCK ADDRESS
POSITIO~ OF FILE N~KE
n LI:: N.~~E LEr\c'ru
I~PUT DISK BUFFER ADDRESS'

iCHANGE CURRENT DISK

,NORMALIZE

:SAME?

o
PSIZE

SCNP0
'A'

CDISK'

o
HSIZE
SCH
1
9
80H

M,A
E,A
C,SELECT
BOOS

01 SKIN REG-A
H ,CDISK
M

THE NEXT PARAMET~R
H
~,~

;SCi\S
INX
~OV
CPI
,17.
S8I
R£'f
LOA
RET

D\\
OS
EQU
EOU
EOU
EQU

;SELECT
LXI
CMP
RZ
~:OV
~OV
~IVI
Cl\LL
l'lF.T

;
PCOlh ;PRtNT MF.:-Si\GE AT H,L TO CONSOLE DEVICE

MOV A,M
Cl\LL PCII,\R
/o',OV A,M
INX H
C 1'1 CH
JNZ peON
MVI A,LF
CALL PCHAR
RET

,
FNAME: :fILL NAME, FROM' DEFAULT'FILE'CONTROL BLOCK

LXI D,fca
MVI B,FLN

FNAM0: LDl\X 0 ,GET NEXT FILE CHARACTER
CPI '? •
JZ FNERR ;FILE'NAME ERROR
MOV M,A ,ST~RE TO FILE CNTRL BLOCK
INX H

,
SCNP:

,
PBP: 0\\
PilUfIo': os

SCNP0:

,
HBP:
HBUFF:
FCB
F:'l:'i
FLN
nUFi",
SEL:

0690 0000
069F

099f 0000
091\1
':h15C ••
0301 •
0'Hl9 •
0080 •

0CA1 213402
0CM 13E
0CA5 C8
eCA6 77
0eA7 5F
0CAS BE0E
0CAA CO\1500
0Cl\D C9

0CAE 23
BCAF 7£
kl(u~ fI::20
0C 0 2 C 1\1136C
eCBS D841
OCl37 C9
0C08 3A3402
aCBB C9

0CBe 7E
OC8D CDDE0E
0CC0 7E
0CC1 23
OCC2 Ft:fJD
0CC4 C2BC0C
OCC7 3E~A
0CC9 CDDESE
0CCC C9

0CCD 115C00
8C00 ~609
0C02 1A
0CD3 FE3F
"lC05 CABD0D
0C08 77
0C09 23

,.i, :;=i

CPJ~!l VCRSION -------
COPYR:GHT ~ 1975
DIG;l Ai. RtSEf\~CH

'P. 0, BOX 579
PACIFIC GROVE, CA. 93950

SER, #-------

"

CARRIAGE RETURN
LINE FEED
END OF FI LE MARK

eOH
0AH
1AH

NSB*128
NPB*128
t'lla*128

CONTROL BLOCKS
9 ,FILe NAMe
'ASM' ;FILE TYPE
1 ,REEL Nu~aER (ZEROED IN SETUP)
19 ,MISC AND DISK MAP .
1 ,CURRENT RECORD (ZEROED IN SETUP)

9
'PRN' ,0
19
o ,RECORD TO WRITE NEXT

9
'HEx',e
19
o

~TRY L:lQINTS
Sf! DOS ENTRY POINT
1 REAO CONSUL~ DEVICE
2 WrtlTE CONSOLE DEVICE
11 CONSOLE CHARACTER READY
14 SELECT DISK SPECIFIED BY REGISTER E
15 O?F.N FILE
16 CL0SE FILE
19 DELETE FILE
20 READ FILE
21 ~RITE FILE
22 MAKE A FILE
2S RETURN CU~REN~LY SELECTED DISK
26 SET C~A ADuRE~g

EQU
EQU
ECU

FI LE AND BUf'fERING PARAMETERS
EI)U 8 ;NUHBEa OF SOURCE BUFFERS
EOU 6 ;NUMBER OF PRINT BUFFERS
EOU 6 iNUM8~R OF HEX BUPPERS
fQU
EOU
EQU

FILE:
OS
oaos
os
os

,
tiC8: os

OS
os
DB

,
CR
U'
EOP

,
PCB: os

DBos
DB

, 005
3005 EI)(J
READC EOU
t.RITC EI)U
f\ED'fC EOU
SELECT EOU
on~F EI)U
CLOSP C:OU
DE LE? EOU
RE';D? EOU
IoiRIH' EQU
~'.AKE? EQU
CS::":L EQU
s::;'rOH J::QU

,
!lSB
I'PR
NHB
,
S5IZE
fS1ZE
r:SI ze
;,
SCO$

SCBR:

, POINTERS AND BUFFE:RS
SBP: OW SSIZE' ,NEXT CHARACTER POSITION TO READ
SaUl?: &S SSIZE '~

, SCBeR:

e4~~
a3a~ •
t:300

2J238
0241 415340
0244
"245
0258

£:259
Bi62 StlS24E0a
J266
a2H Ita
0271\
13283 484sssaa
02a7
029.\ U

9298 eU4
i29D

Z()lJO
O;,aA •
"alA •

2~3S •
IiJH •
~1'!;J2 •
ilC;l3 •
0~n •ee~F
e~10
B~13 •
am4 •
eH5 •
11316
CJ19
iHJ1.r.. •

ZI1a3 •
. 21336 •

'Hl'J6 •

3 •
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;SET UP STACK AND FILES, START ASSEMBLER
LXI H,TITL
CALL f'CON
JM? 5£T0

:RETURN ZERO FLAG IF NO PRINT FILE
LOA P;JISK
CPI ,·Z • _. A •

:OELETE FILe:' ADDRESSED BY D,E' " .: ,f,:
C,DELEF
C[jO~

J
SELAI LOI\

• CALL
R£T

SER.#-------

'1

• f I, I

• \ .\t' ••.•..

J:
":1

"J

; ,~ ..

: r'CG; A~ORESS ' .

: rca ADDRESS:',"
::.. "

:Z OR X?
:ADDRESS PRINT FILE CONTROL BLOCI
:SJ\Vl) 1\ COpy FOR OPE:~
:SAVt: A. COpy "FOR .DELETS:FILLPca ! '

:ADDRESS SOU~CE FILE ceNTROL BLOCK
, :FILE NAME 03TA.INED FROM OEFA~LT ;~s

':'.

'x •-fA· ,CONSOLE:

FILES'FOR INPUT AND OUTPUT
FCa :GET FIRST Cll!\R.;CTER

tMAY HAVE F~R~uTTEN'NAME
tFILE NAME ERROR
tCURRENT DISK?
,GET IT TO REG

POISK
SEL

flDISK
SEL

FNERR
C, CSEL
n[)()~
COISi<

H,sca
FNMIE

NPR
NOPR
H,PCS
H
H
f'N.i\ME t

SEL?
o
DE: LE'rE'
o
MAKE

FOR HEX FILE
HOISI<
·Z·-·A·

NOHEX
H,HCB
H

PI\R,\~Ir.-rERS
H, FCB+FLN-l
SCNP ',' , '!'

ADISK
SCNP "
HOISt<
SCNP I

PDISK '

LXI
CALL

SCM~
LXI
CALL
STA
CALL
Sl'A
CALL
STA

CALL
JZ
LXI
PUSH
PUSH
C.\LL
CALL
pop
C"LL
pop
CALL

:TEST
LOA
CPI
JZ
LXI
PUSH

RZ
CPI
RET,

SELP: LOA
CALL
RET

J
SELlIz Lefl

CALL
RE'l'

,
SET0z :SET UP

LOA
CPI
JZ
MVI
CflLL
SIll.

,
NOPR:

0031 3A3602
0D34 CDA10C
0037 C9

ornB 3,\3702
003B COA10C
0D3E C9

0020 CB
0D2E r'C:17
0030 C9

004F 216400
e052 COAE0C
'1055 3235~2 "
0DSB CDAEOC
0D5U 323702
005E CCi\Ei3C
0061 323602

0064 213802
'lD67 CDC013C

003£0" 3ASC00
0l)42 £0'£21'1
0D44 CAOB00
0047 :1£19
0049 CnO'i00
0D4C 323402

0nliA C[)2flQlO
0DGD CAB 3 rlO
~lD7fl 2159'J2
COD E5
0074 ~S
0075 CDCDAC
0078 C03leD
e07i3 01
007C CO(Hl0D
007F 01
0D80 C010eo

eOB3 3A3702
0086 FE19
0DB8 CA9E0D
eOBS 217A02
eDaE £5

, •• 4.

CPI:,~VERSIOij _
COPYWGHT © 1976
DIGiTril RESEARCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950

SER.4F- _

:FOR'NEXT CHARACTER

0'
B
FNAH0

,CLOSE OK
Ii,ERRCL '
PCON 'J

aoo'r

PILE ADDRESSED a~ O,E
C,CLaSP
BOOS
255

FILE ADDRESSED BY D,E
C,OPENFooos
255

ADISK
SEL

FILE ADDRESSED BY'D,e
C,Mi\KEf
BOOS
255

ERROR
H,ERROP
peON
8001'

ERROR
H,ERRMA
peON
BOOT

INX
OCR
JNZ
RET

;OPENMvr
CALL
CPI
RNZ
OPEN
LXI
CAf.L
JMP

:CLOSE
MVI
CALL
CPI
RNZ
LXI
CALL
JMP

:MAKE
M'/I
ClILL
CPI
n:-oz
MAKE
LXI
Cl,LL
JHP

,
INITI

1OPEN:

,
CLOSEt

,
DELETE:

MVI
JHP,

MAKE:

1
NPR:

\.lCD" 13
aCDa "5
Ilcne C202aC
aCCF C9

0:£:a 211\001"
aCE3 CDi3CIlC
eee6 C 33?00

8CE9 \.lE aF
eCEa e03500
OCEE f£FF
dC?.:! C~

"cn 218981"
eCP4 cr,aC0C
i3Cf7 C39009

eCE'A UEHl
acpc ccasas
aCPr rf.FF
ODJI C~
eDe2 212910
0D25 ccecllC
0C08 C3eane

BDJa eEl3
acaD CHsaa

e019 0E16
0D12 CD050a
0D15 fEFF
eD17 Cll

0D13 210;)ClF
2JIB CC:3C~C
OD1£ C3aae0

1ili)21 3A3502
e024 CDAlaC
e027 C9

0028 3A36112
S02a 1::19

5 6
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eOCA C9 RET
1
FNERR: ,fILE NAME ERROR ," .:"

BDBa 2l£3eF LXI H,ERRFN • p' .,
0S3E coocze O.LL PeON
aCCl C30"S3 JMP BOOT

,
GNC: ;GET NEXT CHARACTER FROM SOURCE BUFFER

PUSH B
PUSH 0
PUSH H :ENVIRONMENT SAVED
LHLD SB?
LXI D,SSIZE
CALL GCOMP : ,
JNZ CNC2

; FILES SET UP, CALL ASSEMaI,ER
NOHEXa JMP ENDMOD

READ ANOTHER BUFFER "
CALL SELA t

LXI H,0 :. ~

SER. 'ff:-------

R CP/ .. : VERSiON _

COPY~:GHi © 1975
OIG!iAl RESEARCH

P. O. SOX 573
PAClflC GROVE, CA. S3950

AND RETURN

',¥ .

PERF'OR:'1 THE REt\O
RESTORE BUFF£~,ADDRESS,.
RES~ORE BUFFER COUNT
SET fLAGS

:G£T CHARAC-rER
,STORE CIiJ\l\AC'r

:Sf\VE COUNT ..
:SAVE BUfFER ADDRESS

:RESTORE PREVIOUS SBP
:A6S0LUTE ADDRESS OF CHARACTER
:GET'IT

:SAVE CURRENT SBP
;REAOY FOR NEXT READ

)

:FILL CURRENT BUFFER ~ITa EOF·S

: 1\LLOW 0, 1, 2. ' .
,FILE READ ERROR
:STORE'A~D END OF FILE CHARACTER

, I

B
GNC0
GNC2 .

SSP
a, NS3· :NUi~Bf:R~'o"FS'OORCE: BUFFERS I
H,SBUFF

128 BYTES
[3

H
C,REAOF
O,SCB
BOOS
H
B
A
C,l28
GNCl

READ OCCURRED i

D,BUFF ;SOURCE BUFFER ADDRESS
C,128
o
M,J\
o
H
C
~IOV"

LOADED, TRY NEXT BUFFER

OR ERROR
3
FRERR
M,EOF
H
C
GNCE

.; ..••'!

CHARACTER TO ACCUMULATOR
D,SBUFF
SBP
H
H
SSP
Ii
D
A,M
Ii
D
S

:GgT
LXI
LHLO
PUSH
INX
SHLD
pop
DAD
MOV
pop
pop
pop
RE'l'

:EOF
cpr
JNC
MVI
INX
OCR
JNZ

OCR
JNZ
JM?

. SlILO
MVI
LXI
:kEAO
PUSH
PUSH
MVI
LXI
C;'\LL
pop
pop
ORA
tlVI
JNZ
NORMAL
LXI
l1VI
LD,\X
MOV
INX
INX
OCR
IN Z
BUFFER

MOV0:

GNC0a

;
GNC2:

,
GNC1:

G~CE:

0DOP 229i302
00E2 0608
30::4 219002

0DE7 C5
00E8 E5
00E9 0E14
"DEB 113802
'JDSE COOS00
eDFl E1
0DP2 C1
0Df) B7
0DP4 GE80
BOfG C2000E

eDf9 118000
OOfC k3t:80
00?E 1A
00FF 77
0Ee0 13
0801 23
0E02 00
0E03 CUBeD

0E06 0S
0E07 C2E70D
0E(1A C3l90£

0E0D FE03
C1EtlF 022B'35:
3E12 361A
0t:14 23
eElS 00
0E16 C2120E

0E19 119002
0E1C 21\9B02
0ElF E5
0E20 23
eE21 229B02
0E24 E1
eE25 19
0E26 7£
eE27 El
eE2S 01
0E29 C1
0E2A C9

CP/~~ VERSiOrl _

COPYRIGHT © 1976
DIG!TAl RESEf\RCH

P. 0, BOX 579
PACIFIC GROVE, eA. !)3~50

SER. # _

'.~ '

,.J

. ~,

FOR SOURCE PROGRAM
:CAuse IMMEDIATE READ'
:zeRO VALUE /
;CLEAR REEL NUMBER I

:CLEAR CURRENT RECORD
:CLEAR HEX BUFfER LENGTH

H
fNlIME
SELH .'
o
DELETE
o
MAKE

INPUT FILE
H, SSIZE
SUfi
A
scaR
SCBCR
OBI. .
SELA
D,SCS
OPEN

PUSH
CALL
CALL
F'OP
CALL
pop
CALL

,
SETUP: :SETUP

LXI
SH!.O
XRA
STA
STA
S'l''\
CA!.L
LXI
CALL

1 .
GCOMP: ;COMPARE D,E'AGAINS!H~L

MOV A,D
CM? H
R~Z
P'.OV A,E
CM? L
Rc;T

eD~E CHell

!loa? 1::5
eD');) CDCoec
~D93 C038tlD
~ 096 01
eD97 CDaseD
009A 01
e093 CD1e0D

BDA1 21 iHH34
"~l.4 n9aa2
OC~7 A:'
CC';8 324402
0C;S 3253a2
C:;;"E 3~23C2
ilD[;.l C02la::>
0034 113832
aOB7 COE:93C

0CC4 71\
0::>C5 BC
11:':':6 C 0
'lDC7 78
(I:C:9 BD
eCt\:9 C9

SX.~ C5
8,)CB 05
"Dce £5
e.:co 21.9332
aCDa 11 G;)04
aCD3 CDC4£D
klD06 C2190~

BOD9 CD2100
,,~oc 2Ueu

7 s



7

WBUFF: ;WRITE BUFFERS STARTING AT R,L FOR B BUFFERStlE26 21FAec> FRERR: LXI tt,ERRFR ..... , ..•..•0E:2C:CCBCeC CALL PCON ;PRINT READ ERROR MESSAGE : CHECK FOR EOF"SZE31 C30000 JMP BOOT 0E7A 7E MOV A,M7 ,- 0E7B FEIA CPI EOr'!'NCz ;SAME AT PNCF, BOT ENVIRONMENT IS SAVED FIRST 0E7D C8 RZ ;OON"T DO THE WRITEDE34 CS PUS!! B
, .•. ,

1 CHECK FOR COI~SOLE OUTPUT /' NO OUTPUT 0F:7E CS PUSH B :SAVE NUMBER OF BUFFERS IeE35 47 MOV B,A ;S'\VE CHARACTER 0E7f 05 PUSH 0 ;SAVE FCB ADDRESS005 3A3602 LeA PDISK ;Z OR X? OE60 0E8G MVI C,128 ;READY FOR MOVE CPj.\! V£RS:Otl0E39 fEl9 CPI "Z"-'A" ;2 NO OUTPUT . ,..,
0E82 118131313 LXI D,BUFF~~33 CAS10E: JZ PNRE'r waUF0: ;MOVE TO BUFFER COPYRIGHT © 19751 0E85 7E MOV A.M ;GET CHI\R,\CTER D:GlT,~L hES£;RCri0E3:: PEl7 CPI "X'-'A,' I,' ,

0E86 12 STAX, D ;PU'l'CHAAACTER.•....C:::43 78 MOV A,B ;RECOVER CHAR FOR CON OUT / , .
~E87 23 I~X H P. O. BOX 579;)EH C24AeE: JNZ PNGO 0E88 13 WX 0 PACIFIC GROVE. CA. 5395-3OS44 CDOE0£ CALL PCHAR 0E89 00 OCR C2£47 C3510E JXP PrlRET 0E8A C28SilE JN2 WBUF0 SER. #:

CP/M VERS10N ,: NOT x OR Z, SO PRINT IT ".,. , HRITE BUFFER0E4A OS PNGOz PUSH D COPYRIGHT © 1976 0EeD 01 pop D ;RECOVER rCA ADDRESSOE43 ES PUSH H
DIGlTAL RESEARCH IlE8E 05 PUSH D :S~V£ IT AGAIN fu~ LATE~CE4C COSHE CALL PNCF . ..'~

OESF £5 PUSH H ;SAV£ BUFfER ADDRESSeE~? El pop H P. O. BOX 579 0E90 0C15 NVI C,WRITF :OOS~RITE FUNCTION '\e=:5:3 D1 pop D
PACIFIC GROVE, CA. 93950 0En CD0500 CALL BOOS'

;RECOVER BUFfER ADDRESS;0£51 C1 PNRET: pop B 0E9S E1 pop HeC:S2 C9 RE'r
SER. =#: 0896 01 POI? 0 :RECOVER, rCB'~DDRESS1 0F.:97Cl POI? B ;RECOVER BUfFER COU~T " .

" ,PNCf: ;PRINT NEXT CHARACTER 0E98 87 ORA A ;5ET ERROR RETURN fLAGSiL".:532'\9006 LHLD PBP 0E99 C2A10E JNZ fYiERRlC£56 Eo XCtlG ,il::572191'06 LXI H,P8UF1' ,', , WRITE OK "O;;S.a. 19 O.a.D 0 0E9C 05 OCR B I'eS5B 77 MOV M,A ;CHARAC'TER STORED AT PBp IN PBUE'F" 0E9D C8 RZ :RETURN, IF NO'MORE 80FFERS 'TO ~RI'TE;}t:5C Ea XCHG ;PBP TO H,L 0E9E C37A0E JMP WBUFP' -'!lESD 23 H1X H :POINT TO NEXT CHARACTER ;a:;5E 2290136 SHLD PEP ;REPLACE IT ' FWERR: :ERROR IN WRITE'tlE61 E9 XCHG 0EAl 2111113 LXI tl,ERRfW0::052 2111003 LXI H,PSIZE 0EM COBcec CALL PeON ;ERROR MESSAGE OUT IC::55 CDC4£lD CALL GCOMP :AT END OF BUFFER? IlEA7 C3770F JMP EORC ' ;TO CLOSE AND REBOOT£lE68 ca RNZ ;RETURN IF NOT ,
',', ;,; ;

;PUT NEXT HEX BYTE I
',I.OV£RFLOW, WR1TE BUFFER

PNB:0;;69 C03l00 CALL SELP 0EAA C5 PUSH Bee6C 213cee LXI H,e 0EAB D5 PUSH 0iJE6P 229006 SHLO PBP ilEAC £5 PUSH H0£72 219FJ6 LXI H,PB:JFF 0EAD CDBUE CALL PNBF'il::75 115902 LXI O,PCB ;D,E ADDRESS FILE CONTROL BLOCK 0EB0 £1 POP H ~'3::78 0606 MVI B.NPB ;NUMBER OF BUFFERS TO 8 I 0EBl 01 pop 0(DROP THROUGH TO WBUFF) 0E82 C1 pop B

10 .9

:,1



Z1eB3 C9 RET
J
PNBf: :PUT NEXT BY'rE, (SIMILAR TO THE PNCF SUBROUTINE)

9£:34 2A9FG9 LHLD HSP
ac:a7 £8 XCHG
iH>33 21AHl9 LXI H,HBUfF0::es 19 o,\D 0
BE3C 77 MOV M,A :CHARACTER STOREO AT HBP IN HBUff . -I' ::4'

a:::3D Eo XCHG
kJ::a:: n INX H :HBP INCRE~ENTED
2EBF 229F39 SHLD HBP
0EC2 EB XCHG :BACK TO D, E
OC:C3 2UleZ3 LXI H,IiS1ZE R.,.

0r.C~ COC~00 Cl\LL GCOHP . lEOUAL7·. ., it';!'·

0::C9 Ci1 RNZ

OVERFLOii, r;"RITE 8Uf~ERS' ,',' : I ... J.
I!E:O.C~33aO CALL SELH.
.1E:CD 2Hee0 LXI H,O ., '.~ !

ESeJ 22~f09 SIlLD i1UP
~c:c3 21:"109 LXI Ii,Haurp
OED6 117.\02 LXI D,HCB JFILE CONTROL BLOCK FOR HF-X FILEe:':09 0636 MVI B,NHa "

eEDa C37A02 JMP WBUFf :WRITE BUFFERS
1 CP/M VERSIONPCHAR: :PRINT CH~RACTER IN REGIStER A

o C£ C5 PUSH B COPYR:mlT © 1976
iJ D~ 05 PUS:i D DIGITAL RESEARCH
J EO E5 PUSH H
'c ::1 OE132 MVI C,WRITC ~.' ." P. O. BOX 579
e ::3 SP MOV E,A . PACIFIC GROVE. CA. 93950e E:4 cooses CALL BOOS
2 £7 E1 /) pop H SER. #il E8 01 pop 0
~ E:9 CL. /. pop B
il E.~·C9 RST

, ,

CP/M VERSION -------
COPYR.GiH © 1976
DiG:T~l RESE.;RCH

P. O. BOX 579
PACIfiC GROVE. CA. 53950

SER. #-------
.)

.I ••• I ~.'

,PRINT IT

ZERO OBP ,

:READY TO BLANK OUT

PCHAR

iDON'T CHANGE IT IF ALREADY SET
M,B :STORE ERROR CHARACT~R

OBUFF ERROR MESSAGE POSITION
B,A :SAVE CHARACTER
H,OBUFF
~''':

iWRITE THE OOT?UT BUFFER TO THE PRINT PILE
COP , :GET CHA~ACTER COUNT
H,OQUFF :DASE OF DUFfER
A iZERO COUST?
1';08E

END, SAVE COUN'r AND G~T CHARACTER
B,A .. :SAVE COUNT .,
1\,10\' : .'

WOCHAR :WRITE CHARACTER
H ,ADDRESS NEXT CHARACTER OF BUffF.~
A,a ,GET COUNT •
1\
Woal!

:FILL
MOV
LXI
MOV
CPI
RNZ
MOV
RET

CI\LL
RE'r

J
:
PERR:

:
WOBUFF:

LDA
LXI

WOBe: ORA
JZ
NOt'
MOV
MOV
CI\LL
INX
l'IOV
OCR
J~IP

,
WOBE: :END OF PRINT -

STA OSP
FOLLOW BY CR LF
MVI i\,CR '
CflLL WOCHAR

1· MVI A,LF
CALC, NOCHAR
LXI H,C!3UFF
MVI A,OBMAX

WOB 2 : MV 1M,' •
INX H
DCR A
JNZ WOB2
RST

,
EOR: :END OF ASSEMBLBR

0F39 C02800 CALL NPR :Z OR A?
0F3C CA4F0F JZ EOPR ,

J FILL OUTPUT FILES WITH EOP'S
0F3F 2A9006 EOR2: LHLO pap
0F42 70 MOV A,L
0F43 84 ORA H :VALUE ZERO?
0F44 eMf"F JZ EOPR'

I

12

0F2F 47
0?' 3 0 210C01
0F33 71::
0F34 FE20
0F36 C0
0F3 7 70
0F38 C9

0EFC CDDE0E
OEH C9

eF00 3A840l
afe3 210C01
0feG 87
eF07 CAlS0F
0f0A 47
0f0B 7E
eFOC COE!30E
"FeF 23
'H'U 78
0Fll 10
0n2 C3060F

0ns 328401

"fI8 3~I1D
0Flfl COEu0E
anD 3E:0A
0fIe' COEB0E
0222 21eC01
0F2S 3E78
0f27 3620
0F29 23
0F2A 3D
0F2B C2270F
0F2E C9

..-:

:WRITE CHARACTER IN'REG-A WITH REFLECT AT CONSOLE IF ERROR
C,A :SAVE THE CHAR
PNC :PRINT CHAR
g6~fF. I

IN LINE
PDISK .:~ .'.
.'X'-'A' .' t· •.•.•• , ••••.••••.•••.••.•.•

:ALR~~tiy~~INTED IF 'x' .: .~'
A,'C'; ·!.;··:RECOVER CHAR.\CT£~:--~··;-~;·7

11

MOV

:
iWOCBAR:

~OV
CALL
LOA
CPI
RZ
ERROR
I.tDA
CPI
RZ

0£i'B 79

e sa 4?
~ SC CD340E
a Sf 3Aocn
il 12 fl20
o f4 ca
a :'5 3';3602'"
" i'3 FEl7 : :. •
" 1A CS

.;;



3,AO 43S£2f4D2aTITL: Da
~Fa9 4E4F20534fERROP: DB
3:CC 4E4F2044~9ER~~A: ca
afE3 S34fS55243ERRFN: DB
0FFA 534f555243ER~FR: OS

LXI H, ENDA
CALL PCON
JI"\I' CCJCT

LOA HDISK
CPI 'Z'-'I\'
JZ EOIHiC
CALL SELH
LXI 0, HCB
CALL CLOSE

CLOSE FILES AND TERMINATE

SER. # ------'

CP/M VERS!ON
COPY~:G~i G) 1975
D!GlTAL RES:"~RCH

P. O. SOX 579
PACifiC GROVE. CA. S3950

LENG'rH TO REG-E
DBL ••OBL+l '
HIGH ORDER ZERO FOR DOUBLE ADO

ENVIRONMENT SI\VED
Si\VE O;\TA BYTE
CURRE~T LENGTH
TO ACCUM
ZERO?

IN PROGRE::iS, CIISCK FOR SEQUENTIAL anE: LO.'D

iFECOVER CHARACTgR

BASE PC I~ H,L
CURREN·r LENG'fa OF BUFFER
IS IN S,C
BPC+D!3L TO H,L
PEADY fOR COMPARE
EQUAL?
BR IF NOT
CHECK HO BYTE

:BR IF SAME ADDRESS

:HOLO CHARACTER FOR ·Z· TEST

DATA BYTE AND I~C OBL
H,DBL
E,M
M
0,0

NOT ZERO, ~~Y BE FULL BUFFE
16
DIlEXl :BR If LESS TI{.l\N 16 BY'rES

FULL, DUMP IT
WHEX :DGL •• 0 UPON RETURN
CHEX3 iSET BPC AND DATA BYTE

'OUTPUT FILE WRITE ERROR'.CR
'CA~No'r CLOSE FILES' ,CR
'END OF ASSEM8Ly',CR

TO HEX BUFFER (BYTE IN REG-A)
o
B,A
HOISK
'z' -'A'
A,B
CHRET
D
PSW
H,DSL
A,M
A
DHEX3

SEQUENTIAL ADDRESS, DUMP AND CHANGE BASE ADDRESS
WHEX

NEW [lASE
HC
OPC

LENGTH
CPI
JC
BUFFER
CALL
JMP

iDATA
PUSH
110V
LOi\
CPI
MOV
JZ
PUSH
PUSH
LXI
MOV
ORA
JZ

,
OHt:X4: :STORE

LXI
MOV
INR
MVI

,
DHEX2: :NON

CALL
DHEX3: :SE'l'

Lll LD
SIILD

,
DHEX1: :PARTIAL RUfFER

LHLD FPC
XCHG
LHLD BPC
MOV C,A
MVI a,0
Ol\D B
MOV A,E
Cl'll' L
JNZ DHEX2
MOV A,D
CMP H
JZ DHEX4

,
DHEX:

108A 212332
10S0 5::
108E 34
le8F 1600

1081 CDB810

1084 2AD001
1037 222Ul2

106C 2/\01301
HHif EB
11370 2A2102
11373 4F
11374 0600
11376 09
U77 78
1078 ~D
1079 C2S11e
107C 7A
1070 BC
107£ CASA10

1061 FEl0
1063 DMC10
1066 CDBala
1069 C38410

1011 4f55545055ERRFW: DO
1029 43414E4£4FERRCL: DB
103C 454E44204FENOA: DB

104C CS
1040 47
10"E 3/\3702
1051 FE19
1053 78
1054 CA9819
1057 1)5
1358 FS
1059212302
10SC n
1050 87
USE CA84l0

CP/M VERSiO;.J
CJH;! G.-a Q 1976
CiG; I fll R[SEARCH

P. O. ~~ox579
PACIfiC G:W'JE,· CA. 93950

S£R. #

6Uf.FER FOR HEY. nLe:

:CTL-Z IS END OF FILE
,PUT ENOF'ILES IN PRINT BUFFER
:EVENTUALLY BUFFER IS WRITTEN

;WRITE HEX BUFFER IF NOT ZERO
:GET CUFRENT FPC AS LAST ~DDR£SS
;RECORO LENGTH ZERO, BASE ADDRESS 0000
:~RITE HEX BUfFER

A, Eor
pr-;C
EOR2

NPR
EORPC
SELP
O,E'CBCLose

'CP/M ASSEMBL£R - VER l.0',eR
'~O SOURCE fILE PRESENT',CR
'NO DIRECTORY SPAce',CR
'SOURCE FIL~ NAMe ERROH',CR
'SOURCE fILE READ ERROR',CR

PRINT FILE, CHECK HEX
HDI5K
'Z'-.'A'
EOfl.C

TERMINATI~G RECORD INTO HEX FILE
DaL :MAY BE ZERO ALkEADY
A
WHEX
FPC
BPC
i'lH£X

MVI
CALL
J/'IP

t:ow CLEAR OUTPUT
LiiLD liB£'
MOV A,L
OR.A H
JZ EORC
MVI /\,EOF
CALL PN8
JMP EORI

:ENO OF
LDA
CPI
JZ
: ••••RITE
L[J!,
ORA
CNZ
1.111.0
SHLO
CboLL

CflLL
JZ
CALL
LXI
CALL

,
EOPR:

EOR":

:
EOR1:

,
£CRC:

EORPC:

,
EORHC:

e 57 3A2302
U SA a7
e 58 C43310
Z 5E 2r.0001
" 61 222le2
;} 64 C03810

o 4:' 3A3722
C 52 C'E::19
a 54 CA nap

01"41 3£11\
C?49 C034 3E
0F4C C3.3f0F

an7 C02830
anA CAS6fl?
~nD CC31 eD
I1fe3 115902
ef&3 CDfM'JC

iJF97 213C10
0r9.-\ CDec~c
ep9D C31"J::a

(FG7 21\~f09
e:'c,A 70
~c6~ 84
;}fEC Ct...77iJF
0f6P 3E1A
0:O7l COAAeE
0f74 C3673F

l) b6 3:\3732
" 39 PE::19
~ 8a O,,)7"?
~ S:: CD;SCD
~ 91 11 7A?2
c1 94 CCFA~C

13 14



CHA~ACTER ~ITH CHECK SUM IN D
PSw

PN3 :PUT BYTE

CP/M VERSION _

COPYRIGHT © 1976
DIGITAL R~S~).ECH

P. o. BOX 579
PACIfIC GROVE. CA. 93950

SER. # _

($ AND CFFE0H)+20H

CRLF AT END OF RECORD
A,CR
PNI3
A,LF
P~B

- ZERO. WRITE DATA BYTES
H,DBUFF
11.,1'1 ;GET BYTE
H
WRC :~RITE DATA BYTE
E :END OF BUFFER?
WHEX0

ORA A
JZ \~BEXl

NON
LXI
MOV
INX
CALL
OCR
JNZ

SEND
MVI
CALL
MVI
CALL
RET

WHEX0:

;
; END OF DATA BYTES, WRITE CHECK SUM
WliEXl: XRA A

SUB D ;COMPUTE CHECJL~lTl.I
CALL WRC

,
;
;
ENDMOD EOU

END

1008 B 7
1009 CAE810

1 0 DC 2 1 2 4 02 .
10Df 7£
10E0 23
l0El CD9A10
1084 10
10E5 C2DFl0

10E8 Af
10E9 92
10£11. C09A10

10EO 3£00
Hl8F COAA0f.:
10F2 3£::0A
101:"4 CDAA0E
I0F1 C9

11G0 •
UFS

• ~,,·r·

")'1 ...------v . I .i.GHT © 1976
DiG (Ill RESEARCH

r. O. £lOX 579
PAC:flC GROVE, CA. 93950

SER. # _

CP/,'t. V£:::

OBUFF+DBL TO H,L
RESTORE DATA BYTE
I~TO DATA BUFFER

;ENVIRONMENT RESTORED

;OUTPUT HEX CHARACTER
:f<ES'rORE BYTE
,S1WE A VERSION

;WRITE LOW NldBLE
,RESTORE BYTE
:CO~PUTE CUECKSU
;SAVe CS

HEX BUffER
:RECO~D !lEADER
,PUT I3Y'I'E
:FECORO LE~GTH ADDRESS
:LEt'lGTii '1'0 Rt;G-E
: Z;:: RO TO REG-A
:C LEl\R CHECKSUM
:LBNGTH IS ZEROED FOR NEXT WRITE
i8~SE ADDRESS FOR RECORD
:LENGTH TO A
:~mITE HEX VALUE
;HIGH ORDER BASE AODR
:WRITZ HO BYTE
:LOW ORDER BASE ADDR
:\\RITJ:: LO BY'l'E
;ZERO TO A
;WRITE RECORD TYPE 00
,CHECK FOR LENGTH 0

H,0130Ff
o
PSW
M,A
o
B

40H

PNB
H,DBL
E,M
A
0,11.
M,A
apc
A,E
h"RC
A,H
WRC
A,L
WRC
A
WRC
A,E

eFH
HEXC
PSW
PS'1l
0FH
H£XC
PSi'J
o
0,11.

CHARACTER
9CJH

CURREN':
A '.', .

;
HEXC: :WRITE

ADI
0.\.'\
ACI
01\11.
J~P

;
tt.~Ca :lo;F'lTE

PUSH
RhC
RRC
FRC
RFC
A.~I
CALL
pop
PUSH
N;I
CALLrop
ADD
MOV
RE'r

,
WHEX: :~'RITE

MVI
CALL
LXI
MOV
XRA
MOV
MOV
LiiLD
1'10 V
CALL
MOV
CALL
1'.0 V
CALL
XRA
CALL
KOV

LXI
O"'D
FOP
MOV
FOP

DHRETa FOP
RET

1091 212402
10'H 19
1095 Fl
le96 77
109; 01
1098 C1
1099 C9

1;)9" F5
l~B 3F
H3C or
Ul3;) OF
1119E O?
103F E6ep
1 CAI CDAf'U
1O';~ n
HAS r>S
lr.~.:.E~£P
1~,';8 CDAfU
1""9 F1
!OAC 82
leAD 57
leAE C9

1;jAF C69a
1\331 27
le82 CC:40
U34 27
16BS C3AABE:

1088 3E3A
lC3.a. CO.a.;.,oE
IiJSD 212302
He a 5E
1 eCl Po.?
IlJC2 57
10':3 77
Ill':4 2A2102
UK7 ]a
lee8 CD9A10
HlCS 7C
lacc CD9A10
12cr 7'J
1 'loa C09AI0
1003 AF
10;)4 C09A1Q
1007 78

lS 16



•••• -i. ... ~ 01"1"
~.

, ENTR~ POINTS IN I/O MODULE
IOMOD EOU 200H
GNC? EOU IOMOO+6H
WOSUH EOU IOMOD+15H
PERH EOU IOMOD+18H

, COMMON EQUATES
PBMAX EOU 120 :MAX PRIN'r SIZE
PBUfF EOU 10CH :PRINT BUfPER
pap EOU POUP'F'+PBMAX ,PRINT BUFFER POINTER

EOU 1000B ,EXTERNAL CP/M VERSION
EOU 10118 :REFER COPYRIGHT © 1976
EQU 11008 ,GLOBAL DIGITAL RESEARCH

EOU 2 P. O. BOX 579
EOU 8 P~CIF1C GROVE. C\. 93950
EOU 10 , I

EOU 16
I

EQU 0DH SER. # _J
EOU 0AH
EOU lAH
EOU 09H JTAB CHARACTER

.
PASS EQU SYMAX+2 :CORRENT PASS NUMBER
FPC EOU PASS+l :FILL ADDRESS FOR NEXT HEX BYTEASPC EOU nC+2 jASSEMBLER'S PSEUDO PC
, GLOBAL EQUATES
IDEN EQU 1 :IDENTIFIER
~U~lB EOU 2 ,NU:I,BER
STt<t\G EQU 3 jSl'RU;G
SPECL EOU 4 jSPECIAL CHARACTER'
:
PLABT EOU 0001B ,PROGRAH LABEL' '",
OL>'BT EOU 0010B ,DATA LABEL
EOUT EOU 01008 JEOUATE
SETT EOU I 01018 JSETMCT EQU 01108 . ;MACRO
I

17

, '

ill CHAR

INTO BUFFE:R

,PGUFF (PBP)

,INCREMENTeo pap IN MEMORY

JOOUBLE PRECISION pap IN D,E

A CR OR LF, pLACE INTO BUFFER IF THERE IS ENOUGH ROOK
POP
PUMAX
GNC0

ROOM, PLACE INTO BUFFER
E,A
0,0
A
PBP
II,PBUFF
o ' jPBUFF(PBP)
PSW -
M,A

JINITIALIZF. THS'SChNNER
CALL ZERO
STA NEXTC JCLEAR NEXT CHARACTER
STA PBP . . .
MVI A,LF jSET LAST CHAR TO LF
STA LASTC .
CALL WOBUrp' ,CLEAR BUFFER
MVI A,16' ,START' OP PRINT' LINE
STA PBP , ,

18

:No'r
LDA
CPI
JNC
ENOUGH
~'OV
MVI
INR
STA
LXI
DAD
POP
MOV
Rr.T
:CHAR NOT PLACEO
POI? PSW
RE'r

UTILITY SUBROUTINES
:GET NEXT CHARACTER AND ECHO TO PRINT FILE
CALL GNCF
PUSH PSW
CPI CR
JZ GNC0
CPI LF ;IF LF THEN OO~P CURRENT BUFPER
J7. GNCA

0008 • EXTT
000B • REFT
000C • GLUT,
0a02 • BINV
0'338 • OCTV
000/\ • OECV
0010 • HEXV
01'0D • CR
00M • LF
001A • EOF
0009 • TAB

;,
;
CNC:

1UC C00602
1101" FS
1110 FE~O
1112 CA3011
1115 FE0A
1117 CA3011

1111'.3/\8401
1110 FE78
I11F D23'311

1122 5F
1123 1600
1125 3C
1126 328401
1129 2HIC01
11 2C 19
1120 Fl

.') 1121::77
112F C9

GNC0:
1130 F1
1131 C9

:
INITSa

1132 C04911
1135 320A11
1138 328401
1138 3E0A
1130 320911
1140 C01502
1143 3E10
1145 328401

:VALUE FROM EXPRESSION ANALYSIS
:CURRENT SYMBOL TOP
:MAX ADDRESS+l

L~ST CHAR SCANNE
LOOK AHEAD CHAR
MOl X IN DlCATOR

,END OF THIS MODULE
:INITIALIZE THE S
:CALL THE SCANNER, CP/M VERSION _

COPYRIGHT © 1976
DIGITAL RESEARCH

P. O. BOX 579
PACIFIC GROV£, CA. 93950

SER. # _

1100H
END110D
INITS
SCAN'

1
1
1

ACCUM+AC!'!AX

PEP+l CURRENT TOKEN UOER SCAN
TOKEN+1 VALUE OF NUMBER IN BINARY
VALUE+2 ACCUMULATOR LENGTH
64 MAX ACCUMULATOR LENGTH
ACCLEN+1

EVALUE+2
SY'£OP+2

ORG
JHP
JMP
JMP

,
LASTC: os
~EXTC: DS
ST'fPE: os,

,
TOKEN EOu
VALUE EOU
ACCLEN EQU
ACMAX EOU
ACCUI't EOU
,
EVALUB EOU,
SYTOP EOU
SYMAX EOU

01CB •
01CO •

0185 •
01al) •
0188 •
013';0 •
0189 •

SlC9 •

0200 •
0206 •
0215 •
9218 •

0078 •
"li~C •0184

IHCF
uoa
0102 •

1l~9
ll~A
1136

1103
1100 C30014
11"3 C33211
1106 C3e0n

"an •
:.l3lJ2 •
03i13 •
0.H'4 •

oaOI •
13302 •
0304 •0eas
00'16 •



T

:RETURN ZERO FLAG IF NEXTC IS NOT HEXADECIMAL
CALL NUMERIC
R..~Z ;RETURNS IF 0-9
LOA NEXTC .
SU I 'A'
CPI 6
CARRY SET IF OUT OF RANGE
RAL
MI 18
R&T

1NUMERIC:
tOo\
SUI
CPI
CARRY
R~L
A.'i 1
RET

18 ,ZERO IF NOT NUMERIC

10R DOLLAR SIGN, ASSUMING H,L ADDRESS NEXTC
A,M
's'

ERIC

;TAB CHARACTER TREATED AS BLANI OOTSIDE STRINe
,MAY BE A CORMENT
1DEBLANK THROOGH COMMENT

NEXTC
TAB
DE80.,.
DE8l

c'z' OR 11000008)+1
1'1111110
NEXTC

NUMERIC

ZERO FLAG IF NOT ALPHAN
LET'rER

1B

;RETURN ZERO FLAG IF NEXTC IS NOT A LETTER
NEXTC
'A'
26

DEBLANK
LOA
CPI
JZ
CPI
JZ

;TRANSLATE TO UPPER CASE
LOA NEXTC
CPI 'A' OR 1100000B ,LOWER
RC
CPI
iU"C
AN I
STA
RET

,
DEBL,

;
EOLT: :END OF LINE TEST FOR COMMENT SCAN

CPI CR
RZ
CPI tOF
RZ
CPI • 1 •

RET
1SCANs ,FINO NEXT TOKEN IN INPUT STREAM

XRA A
S'l'A TOKEN
CALL ZERO

,
GNCN: :GET CHARACTER AND STORE TO NEXTC

CALL GNC,
S'1'A NEXTC
CALL TRANS :TRANSLATE TO UPPER CASE
RET

fALNUM: :RETURN
CALL
RNZ
CALL
RET

:TRANS:

,
LETTER:

LOA
SUI
CPI
RAL
ANI
RET

118B 3A0A11
118£ 0641
1190 FEIA
1192 17
1193 E601
1195 C9

1196 C08Bll
1199 CIl
1191\ Co7l11
1190 C9

119£ 3A01\11
11.a.lFE61
11A3 08
11114 FE78
11A6 00
111\7 E65F
111\9 32Mll
11AC C9

llAD C00Cll
11130 320"'11
11B3 C09Ell
llB6 C9

11B7 FE0D
11139 C8
llBA HIll.
11I3C C8
llBD FE21
llBF C9

llC0 AF
l1C1 328501
11C4 C04911

11C7 3A0A11
l1CA FE09
nec CAF411
llCF FE36
1101 CAElll

J

CP/M VERSION _

COPYRIGHT © 1976
DIGITAL RESEAHCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950

SER. it - _
,•• 1

;O,E WILL HOLD INDEX
;ACCLEN INCREMENTED
;ADDRESS ACCU~ULATOR
;1\00 INDEX TO ACCUMULATOR
;GET CHA~ACTER .
,INTO ACCUMULATOR

E,!1
0,3
1'1
H
o
NEXTC
M,A '

'A
ACCLEN
ST'fPE

THE NEXT CHARACTER_INTO :THE ACCUMULATOR AND: UiDATE ACCLEN '
H,ACCLEN
A,M
ACHAX'
SAV1 :JUMP IF NOT UP TO LAST POSITION
1'1,0
ERRO

A ;'1'0GET A ZERO
M,A :CLEARS NEXTC

;WITH ZERO FLAG SET
:CHECK NEXTC FOR NUMEkIC, RETURN ZERO FLAG IF NOT NUMERIC
NEXTC
'~ '
10

RESET IF NUMERIC

;TEST
MOV
CPI
FNZ
XRA
MOV
RET

RET

;STORE
LXI
MOV
CPI
JC
!'IV I
ChLL
MOV
/olVl
INR
INX
DAD
LOA
MOV
PET

XPA
STA
S'fA
RET

1HEX,

-rDOLLs

SAVl:

:SAVER:

1zeRO:
1148 C9
1149 AF
114'\ 32B&01
114D 320311
115~ C9

1151 21BBal
115~ 7E
1155 FEU
1157 oa.5f'1l
115'; 3500
115C CDIE13
115F' 5E
116e 1600
1162 34
1163 23
1164 19
1165 3.~"All
~168 77
1169 C9

111,',7E:
1163 FE24
lIED C0
116E AF
116F 77
1170 C9

1171 3A0>.11
1174 D630
1176 FEJA
1178 17
1179 Hill
11 ia C9

117C C07l11
117'i'ca
1163 3.b,~'\11
llB3 0641
118S FES6
11 B7 17
1188 E6el
118A C9

19
20

of>



, LINE OEBLANKED, PIND TOKEN. TYPE
PINDLs :LOOK POR LET'rER,; DECIM~L DIGIT ,-OR STRING QUOTE

lIrA C08a11 CALL LETTER
llFO C~0512 JZ PINDO ..i .....-. CP/M VERSION12.333_01 MVI A,IDEN ..,1. ..•

12,)2 C))912 JMP STOKEN ' '.' COPYRIGHT © 1976

1225 C 07111 # FINDa: CALL NUMERIC DIGITAL RESEARCH
1228 CA1e12 JZ FINDI • ' P. O. BOX 579
12(13 nil2 MVI A, NUlolB OVE CA. 939501220 C)B12 JMP STOKEN PACIFICGR ,

1210 3A~~11 :INDls LDA NEXTC SER.#
1213 FE27 CPI
1215 C22112 JNZ FIN02
1213 AF XAA A
1219 320A11 STA NEXTC ,DON'T STORE THE QUOTE
121C 3E03 Mvt A,STRNG
121E C33912 JMP STOKEN

,
SCT2& :NOT SPECIAL OR IDENT, CHECK NUMBER

CPI NUHtl
JNZ SCT3
ACCUMULATING A NUMBER, CHECK FOR S
CALL TOOLL
JZ SCTOK :5KI? IF FOUND
CALL HEX :HEX CHARACTER?
JNZ SCTOR :STORE IT IF FOUND
END or NUMBER, LOOK FOR RADIX INDICATOR

LOA NEXTC
CPI '0' :OCTAL INDICATOR
JZ NOCT
CPI 'Q' .;OCTAL INDICATOR
JNZ NUM2,

NOCTs :OCTAL
MVI A,OCTV
JMP SS'rYP

J
NUM2; CPI 'H'

JNZ NUM3

22

;RETURN IF SPECIAL CHARACTER

,I,

CP/M VERSION -------
COPYRIGHT © 1975
DIGITAL RESEA:\CH

P. O. SOX 579
PACIFIC GROVE. CA. 93951

. SER. #------
IDENTIFIER
:$?
:IF'SO, SKIP. IT
:ALPllA NUMERIC?
:RETURN IF E~D

tOEN'fIFIER

S'l'RNG
TRANS ,TRANSLATE TO UPPER CASE IF NOT IN srRIN~
H,NEXTC
TOKEN

WHILE CURRENT ITEM IS ACCUMULATING
NEXTC
tASTC ;SAV£ LAST CHARACTER
A
SAVER ISTORE CHARAC'l'ER INTO ACCUM IF ~T %ERO
GNCN ;GET NEXT TO NEXTC
TOKEN
SPECr.

CPI IOEN
JNZ SCT2

ACCUMULATI~G AN
CALL TOOLL'
JZ SCTOK
CALL l\LNUM
HZ
NOT END OF THE
JMP SCTOK

J LOOP
SC'1'OK& LDA

5'l'A
OHA
CNZ
CALL
LOA
CPI
RZ
CPI
CNZ
LXI
LD/\

123C 31\0A11
123F 32"911
1242 137
120 C45111
1246 COI\Ol1
1249 3A8501
124C FE04
124£ C8
1241:' FE03
1251 C49E11
1254 210A11
1257 3A8501
12SA FEOI
125C C26C12

1251:' CD6A11
1262 CA3C12
1265 CD9611
1268 C8

1269 C33C12

126C fE02
126£ C20213

1271 C06All
1274 CA3C12
1277 CD7Cll
127A C23C12

1270 3A01\11
1280 FE4F
1282 CABA12
1285 FES1
1287 C28Fl2

128A 3£08
128C C39612
128P FE48
1291 C2A912

21

,
PIN02s ;ASSUHE IT IS A SPECIAL CHARACTER

CPt LF ,IF LF THEN DUMP THE BUFFER
JNZ FIND3
LF FOUND
LDA PASS
ORA A
CNZ WOBUFF
LXI H,PBUFF ;CLEAR ERROR' CHAR ON BOTH PASSES
MVI H,"
MVI A,16
STA PBP ,START NEW LINE

FIND3: HVI A,SPECL,
STOKEN & STA TOKEN

1221 FEM
122) C23712
1226 3.r..CF01
1229 37
122" C41502
1220 210C01
12311 3620
1232 3£10
1234 32841l3l
1237 3Ea4

1239 328591



MVI
SST~f: 51'A

XRA
5TA
JHP

DECREMENTED TO REMOVE RADIX INDICATOR

RADIX MUST COME
LOA LASTC
CPI 'B'
JNZ NUM4
MVI A, BINV
JMP ss-rn

12E9 CAF712 JZ CLOP4
12£C lr' RI\R ;Tt::ST rsa
12EO D2F1l2 JNC TTWO :SKIP SUMMING OPERATION IF LSs-a
12r'0 19 DAD D JADD IN VALUE

TTWO: :MULTIPLY VALUE * 2 FOR SHL OPERATION
12Fl EB XCHG
12r2 29 Dl\D Ii CP/M VERSiON
12F3 EB XCHG COPYRIGHT @ 197612F4 C 3E8l ':'l JMP CLOP3

: DIGITAL RESEARCH
1 P. O. BOX 5i9CLOP4: :END OF NUMBER CONVERSION

12F7 09 DAD B :OIGIT ADDED IN PACIFIC GROVE. CA. 93950
12F8 228601 SIlLD VALUE:
12~'13Cl pop B SER. #
12FC E1 pop H
12FD AD OCR C :MORE DIGITS?
12FE C2C612 f JNZ CLOP
1301 C9 RET :DONE WITH THE NUMBER

ACTER

CP/M VERSION _

COPYRIGHT © 1976
DIGITAL RESEARCH

p, O. SOX 579
PACIFIC GUOVE, CA. 93950

SfR. # _

PROK ACCUK

A,HEXV
S'l':iPE
A
NEXTC lCLEARS THE
NCON

'0 •
A, DECV
SSTY2
II,J\CCLEN
/1 :ACCLEN
STYPE

CPI
MVI
JNZ
LXI
OCR
STA

SSTYl:

1
NUM3:

1
N0/14:

SSTY2:

1294 3El0
1296 320611
1299 hE'
129>. 32I)A11
12~D C33B12

12A3 3Aa911
12A3 PE;'~2
12;'5 C2'\D12
12A8 3EiJ2
12;\A C33412

12'\0 F£44
12>'f 3Ef!A
1281 C:£i3B12
1234 2181HI1
1267 35
1238 320611

:ENO.OI:' LINE?-
JAND: RETURN

i8fn~R~I$t ~~~~~EAgu8ItOOS~~TEREOSCTOK

SCTOK
GNCN

BE A STRING
NEXTC
CR
EHRO

:MUST
LOA
CPI
JZ
CPI
JNZ
CALL

~~~

:
seT3a

END OF SCI\:'iNER

, EHROR MESSAGE ROUTINES
ERRVa : 'V' VALlJ~~ ERROR

1318 F5 PUSH PSW
1319 3E56 MVI /\, ·v'
131B C32413 JMP ERR

J
ERRO: :'0' OVERFLOW ERROR

131 E F5 PUSH PSv;
131F 3E4F MVI A, '0'
1321 C32413 J11P ERR

JERR I :PRINT ERROR MESSAGE
1324 C5 PUSH B
1325 E5 PUSH H
1326 C01802 CALL PERR
1329 E1 pop H
1321'.Cl pop 8

13~2 3.l\~!\1l
1305 FE~)D
13l:l7 CAU13
13aA FE27
130C C23C12
130F CDADUnu E~;~12

VALUE ERROR IF DIGIT)-RADIX
DOUBLE PRECISION DIGIT
RADIX TO ACCUMULATOR

~

;VALUE TO O,E - ACCUMOLATE RESOLT IN H,L
H,~ :ZERO ACCUMULATOR

UNTIL RADIX GOES TO ZERO
A

A-f'
'A '-19

SIZE AGAINST RADIX
H :SAVE ACCUM AODR
B ;SAVE CURRENT POSITION
C,A
H,ST~PE
M
ERRV
B,0
A,M
VALUE

:NUMERIC CONVERSION OCCURS HERE
LXI H,~
S!lLD VI\LUF: :VJ\['UE ACCUMULATES BINARY EQUIVALENT
LX I H ,ACCLEN
~OV C,M :C~ACCLEN
INX H :ADD~ESSES ACCUK '
:NEXT DIGIT IS PROCESSED HERE
HOV A,M
INX H :REAOY FOR NEXT LOOP
CPI 'A'
JNC CLO?l :NOT HEX A-F
SUI '9' ;NORMALIZE
JMP CLOP2

CLOl>:

,
NeON:

1
.CLO?!a ,!lEX

SUI
CLOP2a ,CHECK

PUSH
PUSH
MOV
LXI
C~?
C~C
MV!
MOV
LHLD
XCllG

" LXI
CLOP3: ,LOOP

ORA

12~9 21fH)01J
12<:.£ 22161Jl
12C1 218801
12C4 4E
12C5 23

12C6 7e
12C 7 23
12ca F2U
I2CA C2D212
12CO 0630
12Cf C3D412

1202 0637

1204 E5
12D5 C5
12L'G 4f'
12C 7 210a11
120;, 2£
12Da 041813
12DE tl6il3
I2Eil 7£
Ini 2A8601
12E4 E6
12ES 210030

12~8 87

24
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SYMBOL TABLE MANIPULATION MODULE
1340H
20~H ,10 MODULE ENTRY POINT
IOMOO+12H
IOHOD+1EH

13n V1
132C C9
1490 •
1320

FOP
RET,

ENDl"ODEOU
END

PSW

($ AN~ BFFBBB) + 10BA

CP/M VERSION -------
COPYRIGHT © 1976
DIGITAL RESEARCH

P. O. BOX 579
PAelf' ,"' GROVE, CA. 93950

SER. #------

1340
0200 •
0212 •021E •

1340 C3AAlS
1343 C35C14
1346 C39E14
1349 C39814
134C C3E814
IHE' C36015
1352 C37215
1355 C38015
1358 C39615

IOMOD
PCON
EOR,
J
J

ORG
EOU
EOU
EOU

ENTRY
JMP
JMP
JMP
J~P
JMP
JMP
JMP
J~IP
JMP

POINTS TO SYMBOL TABLE
ENO~OD
INISY
LOOKUP
FOUND
ENTER
SETTY
GF:TIY
SE'I'VAL
GE'l'VAL

tp~VERS!ON_-_--
COPYR!GHT © 1975
DIGITAl. RESE.;?CH

P. O. SOX 579
PAGIFIC GRO·/E. CA. S3950

SER. #-------

PBP+l CURRENT TOKEN UDER SCAS
TOKEN+l VALUE OF ~UMaER IN BINARY
VALUE+2 ACCUMULATO~ LE~GTH
64 MAX ACCUMULATOR LE~GTH
ACCLEN+l

:VALUE FROM EXPRESSION ANALYSISACCU1'I+ACHAX

, COMMON EQUATES
POMAX EQU 120 :MAX PRINT SIZE
PBUFF EOU 10CH :PRINT BllFFER
PBP ~OU PUUff+PBMAX :PRINT BUfFER POINTER
I

TOKEN EOU
VALUE EOU
-ACCLEN £00
AC~iAX EOU
ACCUM EOU,
EVALUt:: EOUInC9 •

0078 •
01ec •
0184 •

0185 •
0186 •
0188 •
0040 •
0189 •

:CURRENT SYMBOL TOP
::-lAX ADDRESS+l

:PROGRAM LABEL

,IDENTIFIER'
:NUI'!I3ER '
:STRING
:SPECIAr. CHARACTER

00018

EVALUE+2
SYTOP+2

:PLABT EOO

SYTOP E('U
SYMAX EOU
,
PASS EOU
FPC EQU
ASPC EOU
SY8AS EOU
SYAOR EQU

SYMAX+2 :CURREN'l' PASS NUMBER
PASS+l :FILL ADDRESS FOR NEXT HEX BYTE
FPC+2 :ASSE~lBLER'S PSr:uDO PC
ASPC+2 :BASE OF SYMBOL TABLE
SYBAS+2 :CURRENT SYMBOL BEING ACCESSED

, GLOBAL EOUATES
IOEN EQU 1
NUt'!B EOU 2
STR~G EOU 3
SPECr. EOU 4

0001 •
0302 •
0003
0004
un:.'

01CB •
01CO •

AICF •
010a •
0102 •0104 •
0106 •

25
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T

SYMBOL TAar.E EN1'R't PORM,\T IS

: CHJ\ltACTER N

: CHARACTER 1

: HIGH VAL BYTE :

CP/M VERSION ------
CO?YR:GHT 0 19iG
DIGiTAL R~SEARCH

P. O. BOX 573
PACIFIC GROVE, CA. 93950

SER. #-------

(UNUSED)
~~UELLED PROG~~M
LABELLED D~TA
REFERENCE TO MODULE
(UNUSED)
UNDEFINED SYMBOL
LhBELLED
(UNUSED)

EXTERN
EXTERN

GLOBAL
GLOBAL

UNDEFINED SYMaOL
LOCAL LABELLED PROGRA~
LOCAL LhOCLLED DATA
(UNUSED)

F(lUl\TE
sr;T
~ACRO
(U:-;USED)

1'H10
lIHH
HlIe
1011
11(.10
1H11
1110
1111

0000
0001
0Cl0
0011
0100
0Ull
011 "
"111

THE TYPE FIELD CONSISTS OF FOUR BITS WHICH ARE ASSI~~EO AS
FOLLO~S:

TYPE DEFINITIONS

CP/M VERSION lHHll • PLABT EOU 0001B PROGRM' I>.6EL
CO?YR!GHT © 1976 0002 • DLABT EQU 00HlB 01\7'\ I>.BEL

O\G:T f.,L RESEf\RCH 0004 • EQUT EQU OIn0R f:OUl\TE

P. O. B()X 579 ~~~5 • SETT EOU ~101B SET
00a6 • MACT EQU 011\lB MACRO

PACIFIC GROVE., CA. 9395Q ,
00138 • EXTT EQU 10006 :EXTER~AL ATTRIBU

SER. # 0008 • REFT EOU H111B :REFER
000C • GLBT EQU 1100B :GLOBAL ATTRIBUTE

DATA I>.BEL
EQUATE
5£1'
MACRO

;EXTERNAL
;REFER
;GLOBAL

0Dft

~A10B
a100B
01018
011eB

100'18
1011B
11006

BEGINS fl.T TilE END OF THIS MODULE
:5 BYTES OVERHEAD WITH EACH SYMBOL ENTRY
28Y COL'LISIOI~, IBY TYPE/LEN, 2BY VALUE

128 ;HASH TABLE SIZE
HSIZE-1 :H~SH MASK FOR CODING
HSIZE*2 :HASH TABLE
1 : HI\SH CODE AFTER CALL ON LOO[<UP

EQU

DLAST EOU
EOUT EQU
SL'l'T t:QU
MeT EQU

: LO:"; VAL BYTE :

.
EXTT EOU
RUT EQU
GLBT EOU

.
CR

D-\TA AREAS
; SYMBOL TABLE
FIXD EOiJ 5
f
HSIze EOU
Hl'\ASK EOU
HASHT: os
liASHC: os

9300 •

3allS

0322 •
0024 •
elJ35 •
0i}il6 •

0308 •
eees
OBBe •

aaaa •
eiJu·
1353
1458

: TYPE : LE!-:G

: HIGH COLLISION:

SYADR- : LOW COLLISIO"l :

WHERE THe LOw/IIIGH ceLLISION FIELD ADDRESSES l\~OTHER ENTRY I'ITH
THE SA~E HASH CODE (OR ZERO IF THE END OF CHAIN), TYPE DESCRIBES
THE ESTRY TYPE (GIVEN BELOW), LENG IS THE NUt-1BER OF CHARACTERS IN
THE SYMBOL PRINTNAME -1 (I.E., LENG=0 IS A SINGLE CHARACTER PRINT-
NA1'IE, v-1HILE LENG=15 INDICATES A 16 CHARACTER NAME). CHARACTER 1
THROUGH N GIVE TilE PRINTNI\ME CHARACTERS IN ASCII UPP8R CASE (ALL
LOWER CASE NAMES ARE TRANSLATED ON INPUT), AND THE LOloJ/HIGH VALUE
GIVE THE PARTICULAR ADDRESS OR CONS'l'ANT VALUE ASSOCIATED WI'rH THE
NAME. THE REPRESENTATION Of MACROS DIFFERS IN THE FIELDS WHICH
FOLLOW THe VALue FIELD (MACROS ARS NOT CURRENTLY IMPLE~ENTEO).

J
INISY: :INITIALIZE THE SYMBOL TABLE

145C 215B13 LXI H,HASHT fZERO THE HASH TABLE
145F 06813 MVI B,HSUE
1461 AF XRA A ,CLEAR ACCUM

INU:
1462 77 MOV M,A
1463 23 INX H
14 64 77 MOV M,A ;CLEAR DOUBLE WORD
1465 23 INX H
14 66 05 DCR B
1467 C26214 JNZ INI0

;
; SET SYMBOL TABLE POINTERS

146A 210909 LXI H,9
1460 220601 SHLO SYAOR'

27 28



:HASHT(HASHC)
:LOW ORDER ADDRESS

;RETUR~ IF SYAOR BECOMES ZERO

:HEADER TO LIST OF SY~BOLS IS IN H,L

147a C9

1471 218801
1474 46
14 75 A?
1476 23
14 77 86
1475 OS
14 79 C27614
147C E67F
lOE 325814
1431 C9

RE-r
,
CRASH: ;COMPUTE I~SH CODE FOR CURRENT ACCUMULATOR

LXI H,ACCLEN
MOV 8,M :GET ACCUM LENGTH
XRA A ;CL~AR ACCUMULATOR

CH0: INX H ;Move TO FIRST/NEXT CHARACTER POSITION
ADD H ;ADD WITH OVERFLOW
OCR B
JNZ CH0
k~I H~ASK ;MASK BITS FOR MODULO HZISE
STA HASHC ;FILL HASHC WITH RESULT
RET

14AC 2151314
14I1.F 5E
14130 1600
1402 215B13
1485 19
14B6 19
1487 58
1488 23
1489 66
143A 68
14I3B 220601
148E C09814
14C1 C8

LOOK
LXI
MOV
MVI
LXI
DAD
D.ll,D
MOV
INX
MJV
MOV

LOOK0: SII LD
CALL
RZ

FOR SYMBOL THROUGH HASH TABLE
H,HASIIC
E,M
D,a :DOUBLE HASH COOE I
H,HASHT ;I3ASE OF H~SR TABLE
o
o
E,M
H
H,M
L,E
SYADR
FOUND

LOOKB . .: '.

FOOND, MOVE SYADR DOWN ONE COLLISION ADDRESS
SYADR
E,M
H
D,M . ;COLLISION ADDRESS IN D,E

I

OTHERWIS8 EXAMINE CHARACTER STRING FOR KATeS
CALL GETLN :GET LENGTH TO REG-A
LXI H ,ACCLEN
CMP M
JNZ LCOMP

COMPLETE MATCH AT CURRENT SYMBOL, SY~DR IS SET
RET

LENGTH MATCH, TRY TO MA'l'CH CHARACTERS
MOV B,A :STRING LENGTH IN B
INX Ii ;HL ADDRESSES AC~UM ,.,

XC fiG ;TO D,E
LilLO SYADR
INX H
INX H
INX H ;ADoRESSES CHARACTERS

LOOKl: LDAX 0 ;NEXT CHARACTER FRO~ ACCOM
CMP M :NEXT CHARACTER IN SYMBOL TABLE
JNZ LCOMP
CHARACTER MATCHED, INCREMENT TO NEXT
INX 0
INX H
OCR B
JNZ LOOK1

;
LCOl'lP: ;NOT

LHLD
r.OV
INX
MOV
XCHG
JMP

14E0 C9

1481 2AD601
14£4 5£
14E5 23
14£:6 56
14&7 EB
14E8 C3BB14

14C2 C08814
14C5 218801
14C8 BE
14C9 C28114

HCC 47
14CO 23
14CE Eil
14cr 2;\0601
1402 23
1403 23
1404 23
1405 lA
14D6 BE
1407 C2£114

14DA 13
14D8 23
14DC 05
14DO C20514

t~~ VERSION ------
COPYRiGHT © 1976
DIGITAL RESEI\RCtl

P. O. nox 579
PACIFIC GROVE, CA. 93950

SER. # _

FIELD OF THE CURRENT SYMBOL
;SAVE LENGTH IN 8

;GET TYPE/LENGTH
;MASK OUT TYPE FI
;MASK IN LENGTH

;LENGTH IS STOReD AS VALUE - 1

FIELD TO REG-A

TRue IF SYADR IS NOT ZERO (TRUE IS NZ FLAG' HERE)

1
SETLN: :5ET THe LENGTH

MOV B,A
LHLO SYADR
INX H
INX H
MeV A,M
ANI 0l"0H
ORA B
MOV M,A
RET

1
CETLN: :GET THE LE~GTH

LHLD SYADR
INX n
INX H
MOV A,M
ANI eft!
I/;R A
RET

;
FOUND: ;FOUND RETURNS

LHLD SYADR
WW A,L
OilA H
RET

;
LOOKUP: ;LOOK FOR SYMBOL IN ACCUMULATOR

CALL CHASH :COMPUTE HASH CODE
NORMALIZE IDENTIFIER TO 16 CHARACTERS
LXI II,ACCLEN
MOV A,M
CPI 17
JC LENOK
MVI M,16

LENOKa

1482 47
1483 2A0691
148:; 23
1487 23
1483 7e:
14'89 E6E'0
1483 Bl!
14i1C 77
1480 C9

148E: 2~D691
1491 23
1492 23
1493 7E
1494 £63F
14'36 3C
1497 C9

1496 2AD601
H93 70
IBC 64
1490 C9

149E CD7114

HAl 218891
14>\4 7£
HAS FEll
14A7 OAAC14
UAA 36lS
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OTHERWISE NO ERROR

CHAIN NOW REPAIRED FOR THIS ENTRY, COpy THE PRINtNAME
D,ACC['EN
o :GET SYMBOL LENGTH
17 :LARGER THAN 16 SYMBOLS?
ENT1
A,16 iTRUNCATE 'ro 16 CHARACTERS

LENGTH FIELD, FOLLOI'IED BY PRINTNAME CHARACTERS
B,A ,COpy LE~GTH TO a
A ,1-16 CHANGED TO 0-15

STORE NEXT CHARACTER OF PRINTNA~E
LENG'fH"'LENGTH-l
FOR ANOTHER CHARACTER

:TYPE MOVED TO HIGH ORDER 4-BITS
,SAVE IT IN B
JBASE OF SYMBOL TO ACCESS
iADDRESS OF TYPE/L£NGT~ FIELD
iGET IT AND MASK
:LEAVE LENGTH
iMASK IN TYPE
,STORE IT

,FOLLOWING COLLISION FIELD
,STORE LENGTH WITH UNDEFINED TYPE (8080) .

0Fa ,TYPE MOVED TO LOW 4-BITS OF REG-A

THE TYPE OF THE VALUE IN CURRENT SYMBOL
SYAOR
H
H
A,M

0r'0H
B,A
SYADR
H
H
A,M
efH
B
M,A

H
M,A
H
D
o
M,A
B
E~T2

:OVERfLOW IN SYMBOL TABLE
H,ERRO
PCON
EOR iEND OF EXECUTION
'SYMBOL TA8r.E OVERFLOW' ,CR

CURRENT SYMBOL TYPE TO VALUE IN REG-A;S8T
RAL
RAL
RAT,
RAL
ANI
MOV
L!lLD
INX
INX
1'10V
ANI
ORA
MOV
Rt:T

PRINTNAME COPIED, ZERO THE VALUE PI
XRA A :ZERO A
INX H iLOW ORDER VALUE
MOV M,A
INX H
MOV M,A :HIGH ORDER VALUE
RET

,
GETTY: ;RF.TU~N

LHLD
INX
INX
MOV
RAR
RAR
RAR
RAR
ANI
RET

,
SETTYa

INX
MOV

ENT2: INX
Il'-iX
WAX
!-lOV
OCR
JNZ

17
17
17
17
E6F0
47
2AD601
23
23
7E
E60F
B0
77
C9

1572 2AD601
1575 23
1576 23
1577 7E
1578 IF
1579 1F
157A 1F
15713 IF
lS7C E60F
157£ C9

1536 AF
153C 23
1530 77
153E 23
153f 77
1540 C9

1531 23
1532 77
1533 23
1534 13
1535 1A
1536 77
1537 05
1538 C23315

r
OVERER:

1541 214A15 LXI
1544 C01202 CALL
1547 C31E02 JMP
154A 53594D424FERRO: DB

1560
1561
1562
1563
1564
1566
1567
1561\
156B

I 156C
1560
156f
1570
1571

H,L

FOR SYMBOL

IN THE TABLE

LOW ORDER NEW HEADER TO HASH Ti\BLE
II,L HOLDS SYMBOL 'I'ABLE:ADDRESS
LO" ORDER OLD HEADER TO COLLISION FIELD

iCOMPUTE 16-8IT DIFFERENCE

:HIGH ORDER OLD HEADER TO COLLISION FIELD

,HIGH ORDER OLD HEADER
:HIGH ORDER NEW HEADER TO HASH TABLE

:DOUGLe PRECISION ACCLEN IN D,E

iSr.T ~Ew TABLE -fOP
:SET COLLISION FIELD
:CUR~EKT SYMDOL ~CDRESS TO o,E
:HASH CODE fOR CURRENT SYMBOL TO
iLOl'1 8YTE
,DOUBLE PRECISION VALUE IN B,C
iBASE Of HASH TABLE

:NEXT SYMBOL LOCATION
:SXTOP+ACCLEN
:FIXED DATA/SYMBOL
,ut Hl\S NEx'r TABLE LOCATION
:NEW SYTOP IN D,E
:MAXIMUM SYMTOP VALUE

H,C
H
M,B

:NEW SYTOP IN H,L
OVERER ;OVERFLOW IN TABLE

SYMAX
A,E
L
A,D
H

snop
SYi\DR

SY~BOL IN ACCUMUL~TOR
THERE IS ENOUGH SPACE

H,ACCLEN
1::,1'.
D,0
SYTOP
SYADR
o
D,FIXD
o

tlASH
LXI
LDI\X
CPI
JC
MVI
COpy
MOV
DCR

SIlLD
LHLD
XCriG
LXI H,HASHC
:t.OV C,M
MVI 13,0
LXI H,HASHT
D!\D B
DAD B :IiASIIT(IiASIlC)IN H,L
D.E ADDRESSES CURRENT SYMBOL - CHANGE LINKS
HOV C,M ,LOW ORDER OLD HEADER
INX H
MOV 8.M
MOV H,D
OCX H
MOV 1'1,E
XCHG
MOV
INX
MOV

1
ENTh

ENTeR: , ENTER
I ENSURE

LXI
MOV
MVI
LHLD
SHLO
DAD
LXI
DAD
XCHG
LHLD
XOV
SUB
MOV
SBI3
>:CHG
JNC

14E:S 218801
HEE 5E
HEr' 1600
14fl 2ACa01
1424 22D6a1
14:7 19
14f8 110503
14f3 19
14FC ES
14FO 2~CO"1
151J;) 73
ISH 95
1532 7.\
15C3 9C
15/34 E3
15Z5 024115

15£8 22CB01
15JS 2AD621
15~E: ES
ISJ? 215314
1512 4£
1513 26ae
1515 215a13
1518 09
1519 il9

ISlA 4£
1515 23
151e 46
1510 72
ISlE 2a
lSlF 73
IS2A EB
1521 71
1522 23
1523 70

1524 118an
1527 1A
1528 Fell
152A tA2F1S
152D 3eu

152E' 47
1530 3D
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:FOk COLLISION FIELD
;FOR TYPE/LEN FIELD
1WITH H,L ADDRESSING VALUE FIELD

1BASE{LEN)
, COMMON EOUATES \.
PBMAX EO(I 120 ;Ml\X PRINT SIZE
PBUFF EOU 10CH ;PRINT BUffER
PBP EOU PI3UFF+PBMl\X :PRINT BUFFER POINTER

157? CD3E:14
1582 2AC6U
1585 SP
1536 160a
158a 19
15139 23
158A 23
1583 23
158C C9

1
VALADRI

CALL
LHLO
)1,0 V
MVI
D.~D
INX
II'X
INX
RET

1GET VALUE FIELD ADDRESS FOR
GETl.N :PRINTNAM8 LENGTH TO
S~ADR ;BASE ADDRESS
E,A
0,0
D
H
H
H

CURRENT SYMBOL .
ACCUM 151\0

15A0 C 36018
15A3 C38317
15A6 C31018

007B •
010C' •
0184 •

ORG
JMP
JMP
JMP

1 SI\MI
E~DMOO 1TO NEXT HODULE
BSEAR
I3GET

;Cf;T TUE VALUE FIELD 01" rUE CURRENT SYMBOL TO H,t.
VAtADR ,ADDRESS OF VALUE FIeLD TO a,L .,E,M
H
D,K

;SET ~'He VALUE fIELD OF THE CURRENT SYMBOL
IS SF-NT IN H, L

H :SAVE VALUE TO SET
VALADR
D ,POP VALUE TO SET, HL HAS ADDRESS TO FILLM,E
H
K,D ,PIELD SET

, GLOBAL EQUATES
IDEN EQU 1 IDENTIFIER
NUHB EOU 2 NUMBER
STRNG EOU 3 STRING
SPECL EOU 4 SPECIAL CHARACTER

PLAI3'f l::QU 0001B ;PIWGtlAM LABEL
DLf\BT EOU 0010B ;OATA I)I.BEL .
EQUT EOU 0HHlB :EOUt\TE
SETT EQU 01'1113 :SE'f
MACT EQU 0110B :MACRO
:
EXTT EOU H}~0B :EX'rERNAL
REFT EOU 101113 :REFER
GLBT EQU 1100a :GLOBAL
:
,
CR EQU 0DH ,CARRIAGE RETURN

TABLE DEFINITIONS

TYPES

34

SYMAX+2 :CURRE~T PASS ~UMOER
PASS+l :rILL ADDRESS FOR NEXT HEX,BYTe
FPC+2 :ASSEMBLER'S PSEUDO PC

:VALUE FROM EXPRESSION ~~LYSIS
:CURRENT SYMBOL TOP
:MAX ACORESS+l .

ACCu.'HAC:'iAX
EVALUE+2
SYTOP+2

PBP+1 Clli<RENT TOKEN UOER SCAN
TOKEN+1 VALUE OF NUMBER IN RINARY
VALUE+2 ACCUMULATOR tE~GTII
64 MAX ACCUMULATOR LENGTA
ACCLEN+1

EVALUE EOU
,
s~'rop EOU
SYI'IAX EOU
,
PASS EOU
FPC EOU
ASPC EOU

TOKEN EOU
VALUE EOU
ACCLEN t::OU
AC~AX EOU
ACCUM EQU

0000 •

0001 •
0~02 •
0004 •
ItHl05 •
00136 •

0008 •
0008 •
0~0C •

01C9 •

0301 •
0002 •
00~3 •
0004 •

01B5 •
0186
0188 •
0040 •
0189 •

01CB •
01CD •

31CF •
0100 •
0102 •

33($ AND 0FF£0H) + 20H

I

SETVAL:
J VALUE

PUSH
CM .•L
pop
MOV
INX
MOV
RET

1
c£rVAL:

CALLMav
INX
MOV
XCHG
RET,

ENDMOD £00
END

1560 ES
15cC; CD7Fl5
1591 01
15S2 73
1593 23
1594 72
1595 C9

1596 CD7F15
1599 5::
159;\ 23
159B 56
159C EB
1590 C9
151.0 •
159&:



CP/M VERSION -------
COPYR:GHT © 1976
DIGITAL RESEARCH

P. O. BOX 579
PACIFIC GROVE. c.t S3SS0

SER. #-------

:LARGEST STRING TO MATCH

PAIRS FOR EACH RESERVED SYM80L

. '

FOR ~i~,3,4, AND 5 CHARACTER NAMES

J r,ENGTH 6 BASE

"0[301 OSDW'
"EIIF INOR"
"SP"

"AC1ADCf\DDf\DI"
"ANI'II\Nr"'NICMI\ "
"CMCCMPCPIOi\A "
"DI\ODCHOCXt:ND'
"EOUHLTINRINX"
"J~lPLDI\LXIM()D"
"MOV:-W INO ?NOT'
"O~AC~GOR lou'r"
"1'0 r I'G',\' Ilfd.l~f\[l"
"RETRLCR~CRST"
'SBBSBISE'l'SHL"
"SIlRS'fAS'l'CSUo"
"SUIXORXRAXRI"

"CALLENDMLDAXLHLOPCHL •
"PUSHSHLOSPHLSTAX'
'XCHGXTHL'

($-CINX) /2-1

CHl\R6

VECTOR GIVES THE NUMBER OF ITEMS IN EACH TABLE
CHA~2-CHAl\1
(CHAR3-CIIAR2)/2
(CHAR4-CIIl\R3)/3
(CH,\R5-CIlAR4) /4
(CHAR6-CHARS)/5

OF 'l'YPE,VALUE
TV1
Tv2
Tv3
TV4
TV5

CIIARACTER VECTORS
DB CR, " () *"
DB "+"
DB ",-/A"
DB "BCOE"
DB "IILH"

EQU

:LENGTH
DB
DB
DB
DB
DB

ow

7
TVINXa :TABLE

OW
OW
DW
OW
OW

,
CMAX
1
CLENa

,
fl028292A CHARla
2U
2C2D2F41
42434445
484C40

16AE 454E444946CHAR5z 08 "ENOIFMACROTITLE#
JCHAR6a lEND OF CHARACTER VECTOR

,
15E6 4143494144CHAR3a DB
15F2 414£41414£ DB
15fE 4340434340 DB
1601\ 4441444443 DB
1616 455155484C DB
1622 41\4D504C44 DB
1628 4042564056 DB
163A 4F52414f52 DB
1646 5~4f50~~5) DO
1652 524554524C DB
165E 5342425342 DB
166A 534S52535~ D8
1676 535549584F DB

7
1682 43414C4C45CHAR4z DB
1696 5055534853 DB
16A6 5843484758 DB

7
1504 4442444944CHAR2a DB
150C 4549494649 DB
15E4 5350 08

ISBA 11016
15BC OD16
15BE Efl6
15C0 5717
15C2 6017

15C4
15C8
15C9
15CD
1501

0005 •

1585 10
15B6 09
1587 34
15B8 I3B
15B9 03

1583 B016

CP/M VERSION -
COPYRIGHT © 1976
DIGITAL R£SEf,RCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950

SER.#-

CHARACTERS
1 BASE
2 BASE
3 BASE
4 BASE
5 SASE

:RT IS REGISTER TYPE, PT IS PS~UDO OPERATION

XBASt: : *
X~ASE+l 11
XIlASF.+2 ;MOD'
XBJ\SE+3 :SHL
XBASE+4 :SHf<
XBASt::+S :+
XllI\SE+6 :-
XnI\SF.+7 ;UNARY -
XUASE:+8 :NOT
XBl\Sf.+9 ;AND
XBASE+I0:0R
XBASE+ll: XOR
XBASE+12: (
XBl\SE+13:)
XBA5E+I4:,
XBASE+1S:CR

ADD~ESS VECTOR FOR
CHARI 1LENG'rH
C'HAR2 1LENGTH
CHAR3 :LENGTH
CHAR4 1LENG',L'H
CHARS 1LENGTH

Xl THROUGH XIS DENOTE OPERATORS

BASE
0101
DJi
OW
OWow

RESERVED WORD TABLES

EOU
C:OU
EOU
EOU
EOU
EOU
LOU
EOU£ou
gOU
EQU
tOU
EOU
EQU
EOU
EOU

1
CINX.

XBAS£ EOU " :START OF OPERATORS
1 01 1'HkOUGIf 015 DENOTE OPERATIONS
PT Fol'){} 1h
PT E(1U RT+l
OOASE EOU PT+ 1
01 EOU OOASE+l :SIMPLE
02 EOU OBASE+2 :LXI
03 EOU OBASE+3 :DAD
04 EOU OBASE+4 ;PUSH/POP
05 EOU OBASE+5 :JMP/CALL
06 EOU OUA~r:;+6 :~OV
07 EQU OBASE+7 :~VI
Og EOU OBASE+8 :ACC IMMEDIATE
09 EOU OBASE+9 :LOAX/STAX
010 EOU OBASE+1~ :LHLD/SHLO/LDA/STA
all EOU OOASE+11 :ACCUM REGISTER
012 EOU OUAS E+ 12 1INC/DEC
013 EOU OOASE+13 1INX/DCX
C14 EQU OuAS~+14 1RST
015 EO:" OBASE+l5 J IN/OUT
1
:
Xl
X2
X3
X4
XS
X6
:<7
X8
X9
X10
xlI
:<12
Xl)
X14
XIS
X16
1
1
1

0~0a •

15A9 C4lS
15A8 0415
15~D E615
15AF 8216
1581 AE16

,,;ne •
Oall •
i:u12 •
'H!l3 •
0?14 •e~1S
;]016 •
e:Jl7 •
~Hll a •
JlH9 •
AillA
e~IB •
01:J1C
01310 •
001E
0'liP •
0i320 •
0321 •

IHI~a •
il031 •
0002 •
9J;:l3
Ol~4
'lJa5 •
0236 •
0<la7 •
oees •
0Ja9 •
0;)0/\
CJeB •
OJJC •
0~i1D •
002r. •
eea? •

35
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,TYPE, VALUE PAIRS FOR CHAR4 VECTOR

FOR CHARI VECTO
X13,20
X1,80

FOR CHAR2 VECTOR
Ol,0F3H
PT,3
PT,S
Xll,40

,
TV5: ;TYPE,VALUE PAIRS FOR CHARS VECTOR

1760 11051109 DB PT,S, PT,9
1771 ll0C DB PT,12

MIDDLE: roSITON

J ENDl F MACRO
JTITLE

,C,\LL
:ENDM LDAX
;LHLD PCHL
:PUSH StiLD
;SPHL STAX
JX~HG XTHL

09,01\H
01,0£9H
010,22H
Oq,~2H
01, OtDH

MARK M <> OLD H
U-U+1
L • B

;UPPER BOUND REGISTER
7LOWER OOUND REGISTER
:SIZE FEGISTER
:MIDOLE POINTER REGISTER
:~l~E PRIME, USED IN COMPUTING
:l\~OTHER COpy OF SIZE PRIME
;K

MR,2S5
UR
LR,0

CP/M VERSION ------
COPYRiGHT © 1975

, DIGIT AL RESE..A.RCH
~ • (V+L) /2 I P. 0, BOX 579
/\, UR ,Cy-O, l\-U PACIFIC CROVE. CA. 93~O
LR : (U+L)
J(U+L)/2 ~FR # __ -----
MR ;SAME AS LAST TIME HROU~'?
NMATCH ;JU~P IF • TO NO HAt

1TABLE OF SUFFIXES FOR J C AND R OPERATIONS
'NZZ NCC POPEP M •

B
C
D
E
B
C
H

OS, aCDH
PT,6,
010,02AH,
04,eC5H,
01,OF9H,
OI,aEBH,

ELEMENTS TO SCAN
MR,A 1NE~ MIDDLE VALUE
H ;SAVE A COpy OF THE BASE ADDRESS
D :SAVE 5,M
D ;Sl\VE U,L
H JSAVE ANOTHER COpy OP THE 8ASE ADDRESS
SP1,SR ;5'. S
SP1P,SPl ;S··• s·

MORE
MOV
PUSH
PUSH
PUSH
PUSH
MOV
MOV

MVI
INR
MVI

EQU
EQU
E(lU
EOU
EOU
F.(lU
EQU

COMPUTE
XRA
MOV
AnD
RAR
CMP
J'l

;8INARY SEI\RCH MNEMONIC TABLE
INPUTI UR • UPPER BOU~D OF T~BLE (I.E., TABLE LENGTH-l)

SR • SIZE Of EACH TA3tE ELEMENT
H,L ADDRESS 8ASE OF TAGLE TO SEARCH

OUTPUT, ZERO PUG INDICATES ~IATCH \-,'AS fOUl\D, IN \.\HICa CASE
THe: ACCU!'lULl\'fOHCONTAIN~ A~ INDEX TO THE ELEMENT
NOT ZERO FLl\G INDICATES NO MATCH FOUND IN TAGLE

Oll
DB
DB
DO
DB
DB

:NEXT:

7SUFTAB:
4£5A5A2048 DB

7BSEARa
J
J
J
:
7
J,
VR
LR
sa
MR
SP1
5P1P
l<R
;

17913 SF
1791 £5
1792 05
1793 C5
1794 £5
1795 42
1796 48

1788 AF
1789 78
1781\ 81
1788 1F
178C BB
1780 CAC4l7

1783 lEFF
1785 04
1786 0E0G

000"1 •
0e01 •
0ile2 •
"eil3 •
0\1133
eile1 •
00134 •

1773

1757 17CD
1759 lle61B0A
1750 lC2A1389
1761 16C51C22
1765 13r'91Be2
1769 13EB13e3

7DB DI
;DS ow
; E1 IF
;IN OR
JSP

7, -
7/ A
:B C
Jr E
7H L
:M

;ACI ADC
;ADD ADI
;A~A AND
7f1NI CMA
;CMC CMP
:C PI DAA
:O/\D OCR
;OCX END
;EOU HLT
;INR INX
:JMP LOA
;LXI MOD
;MOV MVI
;NOP NOT
;ORA ORG
:OBl OUT
7POP PS\'l
;RAL RAR
;RET RLC
;RRC RST
;SBB SBr
;S£T SHL
:STA STC
;S'l'C SUB
:SUI XOR
;XRA XRI

CP/M VERSION
COPYRiGHT © 1976
DIGITAL RESEARCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950

sEliCj (
,j

X7,70
RT,7
RT,l
lIT, 3
R'r,5

CHAR3 VECTOR
011, aaH
08,P.C6H
X10,50
01,2fll
0]1,088H
01,27H
012,~~H
PT,4
0],76H
013,~3H
010,31\H
X3,a0
07,e6U
X9,6e
PT, Ie
015,vo3H
~'r, 6
Ol,lFH
01,07H
014,0C7H
03,0DEH
X4,8e
010,32H
011 ,90R

·X12,4e
OS, "leeR

7TYPE,VALUE PAIRS
tiB X16, 10,
0[3 X14,30,
DB X6, 70
DB XIS, 10,
03 X2,80,
DB RT,",
DB RT, 2,
DB R1', 4,
DB RT, 6

;TYPE,VALUE PAIRS
DB n,l,
DB PT, 2,
DB 01,0fBH,
DB 015,0DBH,
DB RT,6

;TYPE,VALUE PAIRS POR
DB 08,OCEH,
D8 011 , 8eA,
DB 011,OA0H,
06 oa,V1E6H,
DR 01. 3fll,
08 08,0f£H,
DB 03,~9H,
DB 013,0BH,
06 PT, 7,
D8 012,0411,
DB 05,0C3rJ,
DB 02,ClIH,
DB 06,40H,
DB 01,eIlH,
DB 011,090H,
DB 08,(11"6/1,
DB 04,0ClH,
DB 01,17H,
DB 01,llC9H,
08 01,P-FH,
Da 011,e98R,
DB PT, 11,
DB X5,S0,
DB 01,37H,
DB 08" 0D6H,

·06 011,0A8H,

J
TV21

J
TVl.

,
1
TVJ:

1,
TV41

1680 0f"AeC14
16C1 ijOlEB050
115C5 R546
16C7 ~E~Ml646
16C6 015210il1
16Cf HHl0HlIH
1603 10i!21003
1607 10a41005
160a 1 Ba6

16[;'D 110113F3
16::1 1le21103
16E:5 13FBlleS
16E9 21CS0A28
16E:D 10a6

16EF lACE1C88
115F3 1D801.\C6
16f7 lCI\02932
16:fj lAC:613U
115H 1)3F'1DR~
17J3 1AFE1327
17,H 15:191E05
1 nB 1f13a1l04
17Jf 11071376
1713 1Ee~1n:3
1717 17C31C3>\
17lB 14C1C250
171f 184\119(16
1723 lJt'rl:i83C
1 7 2 7 1 Ca ,Ill "A
1728 1Af'621D3
17U 16C11006
1733 1317131F
li37 13C91307
1733 13cnCC7
173f 10981'\08
1743 lU'30350
1747 04531C32
1743 13371090
174F lAD60S28
1753 10ASIAeE

..
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1797 1603

1799 21000'1
179C 19
1790 05
IHE C29C17

MVI SR,B ;FOR DOUBLE: ADD OPERATION BELOW (DOUBLE M) 17CF C8
1700 06C4

LXI KR,O ;K-0 1702 fE43
SUMXa DAD 0 ;K • K + M 1704 C 8

OCR SPI ;5'-5'-1 1705 All3C"
JNZ SUMK ;DECRF.MP.NT IF SPI <> 0 1708 FE52

17011.C9

RZ ,RETURN WITH ZERO F~G SET IF J
MVI 8,"C4H ,CNZ OPCODE TO D, TYPE IS IN C
CPI 'C'
RZ
LXI B, ("C0R SHL 8) OR 01 JRNZ OPCOOE
CPI 'R'
RET

COMPLETE MATCH AT M
pop B
pop 0 7M RESTORED
pop H
MI)V A,MR :VALUE OF M COPIED IN A
RET iWITH ZERO FLAG SET

;
};cOKa iNO MATCH, DETERMINE IF LESS OR GREATER

roP B :U,L
pop D :S,M
pop H ;TABLE ADDRESS CP/M VERSION
JC NCO/-\L ~OPYR!GHT © 1976ACCUM IS HIGAER
MOV LR,MR ;L • ~. DIGITAL RESEARCH '
JMP NEXT P. O. BOX 579

;
NCOKL: :ACCUMULATOR IS LOW· PACIFIC GROVE, CA. 93950

MOV UR,MR :U • M
JMP NEXT SER. #=

K IS NOW RELATIVE BYTE POSITION
PO? 0 ;TABLE 8~SE ADDR8SS
DAD 0 ;H,L cor';TAINS AOSOLU1'E ADDRESS OF BYTE TO COMPARE
LXI O,ACCUM 70,E ADDRESS CHARACTERS 'I'OCOMPARE . ,

;NO MATCH
A
A ;SETS NOT ZERO FLAG

1
NMATCH:

XRA
INR
RET

:READY FOR ~f.XT CHARACTER
:JMP IF NO MATCH
iGET NEXT CHAAACTER
:HEADY fOR COMPARE ftITH ACCUM
:SMo\E?
:RETllRN \\ITH ZERO FLAG SET, B IS SUFI:
iMOVE TO NEXT CHARACTER
JCOUNT SUFFIX UP
:COUNT TABLE LENGTH DOWN

:SUFFIX POSITI0~
:CHARACTER TO ACCUH

:CBECK LENGTH
:CARRY IF 0,1,2,3 IN LE~GTH

:ASSUME 1 OR 2 IF NO BRASCH

MARK WITH NON ZERO FLAG

D
B
C
NEXTS

TABLE,
C

:J R OR C RECOGNIZED, LOOK FOR SUFFIX
ACCLEN
4
NSUFF
3
SUF0
2
NSUFF :RETURNS IF 0 OR 1
H,ACCUH+2
H," :nLI\NK-O~T FOR ~ATCH AT1EMPT
'TI1. END OF TABLE
B,8 :B-0, C-S COUN'rS TABLE OO\\N TO ZERO OR KATeR
D,SlIFTAB

A'l' NEX'f SUfFIX
H,ACCUM+l
o
M
o
NEXT"
D
H
M

:PERFORM BINARY SEARCH, AND EXTRACT TYPE AND VAL FIELDS FOR
THE ITEM. ZERO FL~G INDICATES MATCH WAS FOUND, WITH TY?t
IN THE ACCU~ULATOR, ~~D VAL IN REGISTER B. THE SEARCS IS SAS
UPON THE LENGTH OF THE ACCUMULATOR
LOA ACCLEN ;ITEM LENGTH
MOV C,A JSAVE A COpy

;
NSUFFI iNOT PROPER SUFFIX - SET NON ZERO FLAG

XRl\ A
INR A
RET

J
BGETa
1,
I

:
SUFFIX:

LO/\
CPI
JNC
CPI
JZ
CPI
.JNZ
LXI
MVI

SUFe: iSEARCH
LXI
t.xr

NEXTSa : LOOK
LXI
1.DI\)(
CMP
INX
.1NZ
LDAX
INX
CMP
RZ

NEXT0: INX
INR
OCR
JNZ
END OF
INR
RI:T

17F8 218A01
17F13 lA
17FC BE
17FD 13
17FE C20518
1801 lA
1802 23
1803 [lE
18e4 C8
1805 13
1806 04
1807 00
1808 C2F817

18~B "e
le~C C9

18130 AF
le0F. 3C
l80F C9

170B 31\8801
17DE fE04
17E0 020018
17E3 FEf\3
17E5 CAF2l7
17£8 FE02
17EA C2f\D18
17EO 2181301
17F0 3620

17F2 010800
17FS 117317

1810 3A8801
1813 4F,JNZ OPCODE TO B, TYPE TO C·

CHARACTER
:ACCUM CHARACTER TO REG A
;SA~E AS TABLE ENTRY?

7TO rlEXT POSITIONS
;JUMP IF NOT THE SAME
,MORE CHARACTERS?

,J C OR R PREFIX?
ACCUM
8,(0C28 SHt 8) OR 05
.J •

:COMPARE NEXT
LDAX 0
CMP M
IN)( D
INX H
JNZ NCOM
OCR SP1P
JrlZ COMIC

;
PREFIXI

LDA
LXI
CPI

J
COMIC a

17C4 AF
17C5 3C
17<:6 C9

17C7 3A893'1
170.. 0117C2
17CO iE4A

17C0 43
17Cl C38817

17B6 Cl
1787 01
l7sa E1
1789 DAcn 7

17BC 4B
l,BD C38817

1781 Cl
17 i3 2 01
17B3 El
17B4 7B
170S C9

171\6 lA
In7 BE:
17M 13
17A9 23
17r..AC28617
17AO 00
17t\E C2A617

171\1 01
17A2 19
17A3 1189iJl

39 4'"



,NEXT MODULE ADDRESS($ AND 0FFE0H) + 20H

ORA B ,VALUE SET TO JNZ •••
MOV B,A ,REPLI\CE
MOV I\,C :RETURN WITH TYPE IN REGISTER A
CMP A JCLEAH THE ZERO fLAG
RET,

NGETa :CAN-T FIND THE ENTRY, RETURN WITH ZERO FLAC RESET
pop D ,GET THE ELEMENT BACK
)eRA A JeLEAR
INH A J ZEHO FLAC RESBT
RET,

JENDMOD EOU
END

1855 80
1856 47
1857 79
1858 BF
1859 C9

1860 •
185E

185A 01
1858 AF
18SC 3C
185D C9

''Ii

'CP/M VERSION _
COPYRiGHT © 1976
DIGITAL RESEARCH

P. 0, BOX 579
PACIFIC GROVE, CA. 93950

0, E SER. # _
,I\CCLEN-l

,VALUE TO B
,TYPE IN Ace, VALUE IN B

,ADDRESSING PROPER TV ELEMENT

,FILL UPPER BOUND F~OH MEMORY

,nASE ADD~ESS TO H,L

,DOUBLED
:INDEXED
,TYPE TO hCC

,DOUBLE ACCLEN-l TO
:SAVE A COpy FOR LA
:TOO LONG?
,NOT IN RANGE IF CI\RRY
: LENG'fH VECTOR

,NOW IN H,L
:FILL THE SIZE REGISTER
,PERFORM THE BINARY SEARCH
,ZERO IF FOUND
,RESTORE INDEX

1\
E,A
0,0
o
CMAX
NGET'
R,CLEN
o
UR,M
H,CINX
D
D
D,M
H
H,M
L,D
SR,C
BSEAR
SCASE
D
II,TVINX
D
o
E,M
H
D,M

BASE ADDRESS OF TYPE/VALUE VECTOR, ACD DISPLACEMENT
L,A
H,9
H
D
A,M
H
a,H

NOT TOO LONG, BUT No'r FOUND IN TABLES, MAY BE J C OR R
D :RESTORE INDEX
PPEFIX

,NOT FOUND AS PREFIX J C OR R IF NOT ZERO FLAG
B :SAVE VALUE AND TYPE:
SUFFIX :ZEHO IF SUFFIX MATCHED
A,B ,READY FOR MASK IF ZERO FLAG
B ,RECI\LL VALUE AND TYPe:

:ReTURN IF NOT ZERO FLAG SET.
IN TaB PROPER BITS AND RETORN '

A ,CLEAR CARRY

OCR
MOV
MVI
PUSH
CPI
.mc
LXI
DAD
MOV
LXI
DAD
0.\0
MOV
Ir-;X
MOV
MO'/
HOV
CALL
JNZ
pop
LXI
DAD
Dl\D
~OV
INX
MOV
0, E IS
MOV
MVI
DAD
DAD
MOV
INX
MOV
RET

:NAME
PO?
CALL
R~Z
PUSH
CALL
MOV
PO?
RNZ
MASK
ORA
RAL
RAL
RAL

,
seASE:

1851 B7
1852 17
1853 17
1854 17

1845 01
1846 CDC717
11349 CA
184A C5
184:l CDOS17
1au 7a
la4F C1
1850 ce

lS3C 6F
1830 26U
163f' 29
IS4ll 19
1&41 7£
1542 23
1343 46
1844 C9

1814 3D
1815 SF
Ie 11; Hi""
11518 05
1819 FEes
lEIB 0251\18
161E 21B515
1821 19
1822 46
1823 21A915
1826 19
1827 19
1628 56
1829 23
1821\ 66
Ian 6A
162C 51
1820 CD13317
1831' C24518
1833 01
1834 2101.15
1837 19
Ie 38 19
ISH 5E
ISH 23
183a 56

41 42
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, GLOBAL EOUATES
IOEN EOU 1 ;IDENTIFIER
NUMB EOU 2 ,NUMBER

IS UN~RY

TOP OP VSTACKCURRENT H.t VALUE AT
,HOLD VALUE IN D.E
H,VSP
A,M
VSMAX
STKV0

:PLACE
XCHG
LXI
MOV
CPI
JC

BEGINNING OF MODULE
JMP ENOMOD :P~ST THIS MODULE
JMP OPAND :SCAN OPERA~O FIELD
JMP MULF :MULTIPLY FUNCTION
JMP DIVE :DIVIDE FU~C1ION

UNARY: os 1 :TiWE IF NEXT OPERATOR
OPERV: DS OS MAX :OPERATOR STACK
HIERV: OS OSMAX ;OPERATOR PRIORITY
VSTACK& OS VSMAX ,VALUE STACK
OSP, OS 1 :OPERATOR STACK POINTER
VSP& os 1 ,VALue STACK POINTER,
;
J ,
STKV&

STRNG EOU 3 :STRING CP/M VERSIONSPf.CL EOU 4 :SPECIAL CHARACTER,
COPYRIGHT © 1976PLABT EOU 0001B :PROGRAM LABEL

DLAST EOU I:l\lI'lU :Di\TA LABEL DIGiTAL RESEARCH
EOUT EQU 0100B :EOlll\TE P. O. BOX 579SETT EOU 0101B :SET
MACT EOU 0110B :MACRO PACIfiC G.~OVE.CA 93950
:
EXTT EOU 10008 :EXTERNAL SER. #
REFT EOU 10118 :REFER
GLBT EOU 1130B :..,GLOBAL

, TABLE OEi'INITIONS
XBASE EOU 0 :START OF OPERATORS
OPER EOU 15 :LAST OPERATOR
R1' EOU 16
PT EOU RT+1 ,RT IS REGISTER TYPE. PT IS PSEUOO OPERATION
OBASE EOU PT+l
,
PLUS EOU 5
mNUS EOU 6
NOTe EOU 8 ,NOT
LPAR EOU 12
RPAR EOU 13
OSMAX EOU 10
VSMAX EOU 8*2

1893 EB
1894 219218
1897 7£
1898 FEU
189A DAA2l8

1860 C3"'01B
1863 C3191A
1866 C36£19
1869 C33819
186C
1860
1877
1881
1891
1892

13005 •
0'106 •
0008 •
000C •
0000 •
oeM •
0010

0000 •
00~H' •
0010
0011 •
13012 •

01308 •
000B •
00tlC

0001 •
0002 •
0004 •
''''105 •0006 •

0003
0004 •

CP/M VERSION
COPYRiGHT © 1976
DIGITAL RESeARCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950'

sm. #

,VALUE FROM EXPRESSION ANALYSIS

:CURRENT SYMBO~ TOP
:MAX AOORESS+l

:LOOKUP
:FOUNO SYMBOL IF ZERO PLAG NOT SET
:ENTER SYMBOL
:SET TYPE FIELD
:SET TYPE FIELD
:SET VALUE FIELD
:GET VALUE FIELD

:1/0 MODULE
:SCANNER MODULE
,SYMBOL Th8LE MODULE
:BINARY SEARCH MODULE

ACCUM+ACMAX

BMOO+3 :BINARY SEARCH ROUTINE
BSEAR+3 1GET VALUES WITH SEARCH

SY~AX+2 :CURrtENT PASS NUMBER
PASS+l tFILL ADDRESS FOR NEXT HEX BYTe
FPC+2 ;ASSEMBLER'S PSEUDO PC

EVALUE+2
SYTOP+2

SYMOD+6H
LOOi<UP+3
FOUND+3
ENTEP+3
SETTY+3
GETTH3
SETVAL+3

PBP+l 1CURRENT TOKEN VOER SCAN
TOKEN+l :VALUE OF NUMBER IN BINARY
VALUE+2 ,ACCUMULATOR LENGTH
64 :MAX ACCUMULATOR LENGTH
ACCLEN+1

EQU IOMOD+18H
EQU SCMOD+6H :SCANNER ENTRY POINT
EOU l:lDH :CARRIAGE RETURN

EXTERNALS
EOU 2~0H
EOU 1100H
eou 1340H
EOU 1SA0Ji

OPERAND SCAN MODULE
ORG 1860H

:
PASS EOU
F?C EOU
AS~ fOU

COHMON EOUATES
P3MAX EQU 120 :MAX PRINT SIZE
paUfE' EOU 10CH :PRINT BUffER
pap EOU PBUfF+PBMAX :PRINT BUFFER POINTER,
TOKEN EOU
VALUE EOU
ACCLEN EOU
ACMAX EOU
ACCUM EOU
;
EVALue EOU
J
SYTOP EOU
SYMAX EOU

,
BSEAR EOU
BGET EQU

:
LOOKUP EQU
FOUND EQU
E~TER EQU
SETTY EOU
GETTY BOU
SETVAL EQU
GETVAL EOU

,,
IOMOD
SCI'.OD
S'iMOD
BHOD
J
J
PERR
SCI\N
CR

0031 •
eU2

alCE' •
inDa •
0102 •

91C9 •

Olca •
alCO •

alas •
11186 •
elS8 •
02413 •
0189 •

on8eloe •
0184

15A3 •
15M

13218 •
1106 •
BlleD •

1869

1346 •
1349 •
134C •
134f
1352 •
135S
13S8 •

132013 •
11'\0 •
1340 •
15A0 •

43 u
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CP/M VERSION
COPYR~GHT © 1976
DIGITAL RESEARCH

P. O. SJX 579
1890 C0851B CALL F.RRElC :OVERFLOW IN EXPRESSION 18E8 23 INX H I PAC1FlC GROVE. CA. S3950leAO 3603 MVI M,e :VSP'"'0 18E9 66 MOV H,M

SER. '#16";2 7[; STKV9: MOV A,M :GS'l'VSP CP/f.1 VERSION 18E1\ 69 MOV L,CBA3 34 INR M :VSPaVSP+l 18E8 C9 RETlEA4 34 I~R M :VSP"VSP+2 cOPyn:GHT © 1976 ,lE.AS 4F MOV C,A :SAVE VSP DIGITAL RESEf.RCH LODV2: :LOAD TOP TWO ELEMENTS DE HOLDS TOP, HL HOLDS TOP-lIBM 0633 MVI B,B ,DOUBLE VSP leEC CDCFl8 ClILL LODVI18A6 218118 LXI H,VSTACK P. O. BOX 579 18EF EB XCHGla,'S ~9 DAD B
PACIFIC GROVE, CA. 93950 1aF0 COCF1S CALL LOOV113AC 73 NOV H,E ;LOW BYTE 18F3 C9 RCT

lS;C 23 Il;X Ii SER. # f18Af. 72 !'IOV M,D ;81GH BYTE APPLY: :APPLY OPERATOR IN REG-A TO TOP Of STACK18AF C9 RET 18F4 6F MOV L,A, lliF5 2600 MVI H,0STKO: ;STACK OPERlITOR (REG-A) AND PRIORITY (REG-B) lAF7 29 01\0 H :OPERATOR NUMBER*2H8~ F5 F'USH PS'IJ ;SAVE IT lU8 110119 LXI 0,OPTA81631 219118 LXI H,OSP 18P8 19 DAD 0 :INDeXED OPTAB1894 7£ MO'I A,M 18PC 58 MOV E,M fLOW ADDRESS19=3S FEIlA CPI 05M1IX 18FD 23 INX Hlr.i!7r;:-BFlS JC STK01 18fE 66 MOV H,M ;Hlca ADDRESS10::>\ 35ea MVI M,~ lUff" 613 MOV L,C;103C CDBSlB CI\LL Er<REX ;OPEFATOR STACK OVERFLOW 1900 E9 PCHL ,SET PC AND GO TO SOBROU'l'INEH3F SE STK01: 1":OV E,M ;G£T CSP ,
Hea 160a MVI 0,0 1901 8919 OPTAB: D\oJ MULOPBC2 34 INR :"I ;05P=OSP+1 1933 9219 OW DIVOP18C3 f1 pop PS\of ;RECALL OPERATOR 1905 9919 OW MODOP1BC4 216018 LXI U,OPERV 19"7 9Fl9 ow SIlLOP
113C7 19 O~D 0 JOPERV (OSP) 1909 AB19 OW SHROP1 BC8 77 MOV M,A ;OP~RV(OSP)-OP£RATOR 190B liFl9 DW ADDOP16C9 217718 LXI H,HIERV 1900 C619 OW SUflOP18ce 19 DAD 0 19tH' 0019 OW NEr,OP
l?CD 70 HOV M,B ;HIERV(OSP)-PRIORITY 1911 D919 OW NOTOPlSCE C9 RET 1913 1::019 OW ANOOP, 1915 EC19 OW OROI'LODVl: :LOAD TOP ELEMENT FROM VSTACK TO H,L 1917 f'819 OW XOROP18CF 219218 LXI H,VS? 1919 8518 0\-1 ERREX ; (IH:2 7E !".OV A,M ;1803 87 OPA A , SPECIFIC HANDLERS FOLLOWIBQ4 C20:;18 JNZ LOOOK saFT: :SET UP OPERANDS FOR SHIFT L AND R13;)7 CD8518 CALL EE<REX ,UNDEHLOW 1910 CDEC18 C1\LL LOOV2H:::A 21':00'1 LXI H,0 191E 7A MOV A,D :ENSURE 0-15lSDO C9 RET 191F B7 OM A, 1920 C22719 JNZ SHERR18DE 35 LODOl: OCR M 192 3 78 MOV A,EBDF 35 OCR 1'1 ;VSP-VSP-2 1924 FEll CPI 1718Ee 4E MCV C,M ;LOW BYTE 192 6 08 RC ,RETURN IF 0-16 SHIFTl8E1 060a MVI B,0 1927 coaS1B SHERR: CALL ERR EX18E3 218U8 LXI H,VS'1'ACK 192A 3£10 MVI A,1618£6 09 DAD B ,VSTACK (VSP) 192C C9 RET18e7 .ce MOV C,M ,GET LOW 8YTE

4S 46



CP/;!, VERSION
COPYRIGHT © 1976

CP/M VERSION l DIGIT:,L RESEARCH
COPYRIGHT © 1976 P. O. BOX 579
DIGITlll RESEARCH PACIFIC GROVE, CA. 93950

NEGF, :COMPUTE A-H,t TO H,t P. O. BOX 579 196B DTEMP, os 2
1920 AF X~A A

PACIFIC GROVE, CA. 93950
1960 GNUMa OS 1 SER. If

192E 95 SUB L ,
1921' 6r XOV L,A SER. #

MULF: :MULTIPLY D,E BY H,L AND REPLAce H,L WITH RESULT
H3a 3L00 MVI A,3 196£ 44 MOV a,1I
1932 9C SBB H 196F 4D MOV C,L ,COpy OF 1ST V~LUE TO a,c FOR SHIFT AND ACD
1933 67 M'JV H,A 1970 2100"-" LXI H,0 ,H,L IS THE ACCU~ULATOR
1934 C9 RET 1973 AF MUL": XRA A, 1974 78 folOV A,a ,CARRY IS CLEAREO
1935 CDEC18 DIVF: CALL LODV2 1975 IF MR

DIVE, ,(EXTeR~AL ENTRY FROM MAIN PROGRAM) 1976 47 MOV B,A
1938 EB XCHG :SWAP D,E WITH H,L FOR DIVIDE FUNCTION 1977 79 MOV A,C

COMPUTE x/y ~HeRE x IS IN D,E AND Y IS IN H,L 197fl H' RAR
THE VALUE OF X/Y APPEARS IN O,E AND X MOO Y IS IN H,t 1979 4F' MOV C,A

197A DA8219 JC MULl :SKIP THIS ADD I~ LS8 IS IERO
1939 226819 SHLO DTf.MP :SAVE x IN TEMPORARY 1970 U0 ORA B

193C 216019 LXI H,BNUI4 :STORE BIT COUNT 197E C8 RZ :RETURN \yITH H,L
193P 3611 MVI M,llH 197F C38319 JMP MUL2 ,SKIP AOD
1941 0103"" LXI B,0 ,INTIALIZE ~ESULT 1982 19 MULl, DAD 0 ,ADD CU~RENT VALUE or D
1944 CS PUSH B 1983 EB MUL2, XCflG :READY FOR *2
1945 AP XRA A ,e LEAR FLAGS 1984 29 Oh.D H

OLOOP: 1985 EB XCIIG
1946 78 MOV A,E :GET LOW Y BYTE 1986 C37319 JHP MUL0
1947 17 RI\L ,
1948 SF MOV E,A MULOPa :MU~TIPLY D,E BY H,L
1')49 7A MOV A,D 1989 CDEC18 CALL LODV2
194" 17 RAt 190e C06£19 Cr-LL MULF

1948 57 ~OV O,A 198F C3(HIA JMP ENDOP
1~4: 35 OCR 14 :DECREMENT BIT COUNT J
194;) E1 PO? H :RF.STORE TEMP ~ESULT DIVOP, :DIVIDE H,L BY D,E
194E C8 ~z :ZERO BIT COUNT MEANS ALL DONe 1992 CD3519 CALL OIVF
194~' 3£,10 MVI A,0 ;ADD IN CARRY 1995 E8 XCHG ,RESULT TO H,L
1951 C£33 ACI 0 :C.\RRY 1996 C3~llA JMP ENDOP
1953 29- 01\D H :SHlfT TEMP RESULT LEFT ONE BIT ,
1954 44 MOV B,H 1COPY p~ A~D L TO A A NO C 1999 C03519 MODOP: CALL DIVE'
1955 65 AnD L 199C C3011A JMP ENDOP
1956 2A6a19 LilLO CTEMP ,GET ADDRESS OF X ,
1959 95 SUB L' ,SUBTRACT FROM TEMPORARY RESUL~ 199F CD1819 SHLOP: CALL SHFT ;CHECK VALUES
195.\ 4r MOV C,A 191\2 67 SHL0: ORA A ,DONE?
195a 78 MOV I\,B 19A3 CMlllA JZ ENDOP
195C 9C SBa H 19A6 29 DAD H ;8L-HL*2
1950 47 MOV B,A 191\7 3D OCR A
195(; C5 PUSH B ;SAVE TEMP RESULT IN STACK 191\8 C 3A219 JMP SHL0
19 SF 026419 JNC OSKIP :NO BORRO\': FROM SUBTRACt! 1
1962 09 DAD Ii ;AOO X [jACK IN 191\11C01819 SHROP: CALL SHFT
1963 E3 XTHL :REPL~CE TEMP RESULT ON STACK 19AI:: 87 SHRl6a ORA A ,DONE?
1964 216019 OSKIP, LXI H,BNllM ;RESTORE H,L 19M' CI\.011A JZ £NDOP
1967 3F CMC 19B2 F5 PUSH PSW ;SAVE CURRENT COUNT
1968 C34619 JMP DLOOP ;REPEAT LOOP STEPS 19B3 AF XRA A

1984 7C MOV A,R

47 U



ICHKVALa

1OP0. ,I\HRIVE HERE \HTH NEXT tTEM ALREADY SCA~NED
CALL ENDEXP IDONE?
JNZ OPl

, EMPTY THE OPERATOR STACK
EMPeP. L'<I H,OSP

MOV A,M ,GET THE OSP AND CHECK FOR EMPTY
ORA A
JZ CHKVAL ,JUMP IF EMPTY
OCR M :POP ELEMENT
MOV E,A ,COpy FOR DOUBLE ADD
OCR E
MVI 0,0
LXI H,OPERV
DAD 0 IINDEXED - OPERV(OSP)
MOV A,M IGET OPERATOR
CALL APPLY JAPPLY OPERATOR
JMP iMPeP

:SCAN THE OPERAND FIELD OF AN INSTRUCTION
(NOT A DB WITH FIRST TOKEN STRI~G ) ~ OR 0)
XRI\ A
STA asp ,ZERO OPERATOR STACK POINTER
STA vsp
OCR A :255
STJ\ UNARY
LXI H, 0
SHLD EVALUE

,
ENDOP: JMP
1,,
ENDEXP:

LOA.
CPI
RNZ

CP/ ..~ VERSiON -------
COPYRiGHT © 1976
DIGITAL RESEflRCH

P. O. BOX 579
PACIFIC GHOVE, CA. 93950

SER. # -------

"I •

,NOT END IP NOT SPECIAL

. .,

. .
1

ACCUM
CR

STl<V

L,A

:RETURNS ZERO FLAG IF SYMBOL IS CR. J. OR •
TOKEN
SPECr.

LOA
CPI
RZ
CPI
RZ
CPI
RZ
CPI
RET

MOV

,
OPAND&
I1A19 AF

1Al/\ 32q1l8
lAID 329218
lA20 3D
lA2l 326C18
lA24 21 ~0~0
lA27 22C901

IJ\30 219118
11\33 7E
lA34 B7
11\35 CM8lA
1"'38 3S
1A39 SF
1A3A 10
1A36 1600
11\30 216018
IM0 19
1M1 iE
1M2 COF418
lA45 C3301A

lA2A CD041A
lA20 C2501A

11\04 3AB501
1A07 FE04
lA09 C0

lA0A 3A8901
lA00 FE00
1A0F C8
1AHl PE3B
1A12 C8
11\13 FE2C
lA15 C8
11\16 FE21
1A18 C9

lA00 6F

lA01 C39318

CP/M VERSION -------
COPYRIGHT © 1976
DIGITAL RESEARCH

P. O. BOX 579
PACifiC GROVE,CA. 93950

SER. # -------

,65536-HL • 6553S-(HL+l)

,COMPUTE 0-HL

:TREAT AS HL+(-OE)
,0-liL .

1995 IF PAR

19:36 67 MOV H,A
1937 70 MOV - A,L
193B IF PAR
1939 6F HOV L,A
193A PI pop PSW
1933 3D OCR A
193C C3A£19 JMP SHR0,
19SF CDEC18 ADDOP: CALL LODV2
19C2 19 AD00: [))\D 0
19C3 C3allA JMP ENDOP,
19C6 CDECIB SUBOP& CALL LODV2
19C9 £B XCHG
19CI\ C02019 CALL NEGP
19CO C3(219 J~P ADD0,
19DG CDeFl8 NEGOP& CALL LODVl
1903 C02019 NEG0: CALL NEGP
1906 C3011A JMP ENDOP,
19:::9ceCU8 NOTOp. CALL LODV1
190C 23 INX H

19CO C3D319 JMP NEG0,
19E0 COEC18 ANOOPI CALL LODV2
19E3 7'" MOV A,O
19E4 A4 ANA H
Ins 67 ~OV H,A
19E6 78 ~OV A,E
19E7 AS A.~A L
19£8 6t' MOV L,A
19E9 C3011A JHP ENDOP

J
19£C CDEC1S OROPI CALL LODV2
19EF 7/\ MOV A,O
19F1384· ORA H
19r1 67 MOV H,A
191"2 78 MOV A,E
19F3 B5 ORA L
19f 4 61" MOV L,A
19f5 C 30111. JMP ENDOP,
19F8 CDECIS XOROP& CALL LODV~
191"8 7A MOV . A,D
19:C AC XAA H
191"0 67 MOV H,A
19?Z 78 MOV A,E
19Ft AD XRA L

49 ..:: sa



,
OPla lMORE TO SCAN

LDA Pi3UfE'
CPI
.nJZ GETOP
LDA TOKEN
CPI STRNG ,IS THIS A STRING?
.nJZ OP3

STRING - CONVERT TO DOUBLE PRECISION
LOA ACCLEN
OIlA A
CZ ERREX ;ERROR IF LENGTH-a
CPI 3
CNC ERREX ;ERROR IF LENGTH>2'
MVI D,~
LXI f1,ACCUM
~\OV E,M lLSBYTE
INX H
OCR A iA HAS THE LENGTH
JZ OP2 IO~E OR TWO BYTES
~OV D,M ;FILL HIGH ORDER

OP2a :XCHG iVALUE TO H,L
JMP STNUM :STORE TO STACK

J
OP3a iNOT A STRING, CHECK FOR NUMBER

CPI NU/1B
Jr\Z OP4
LflLD VALUE iNUMERIC VALUE
JKP STNUM

JMUST HAVE ONE ELEMENT IT THE STACK IMl 4~ MOV C,A ,SAVE COpy O~ OPERATOR NUMBER
1l\J\23J\6C18 LD1\ USl\RY
lAAS C2BSIA JNZ OPERl :JUMP IF NOT A (, ( ENCOUNTERED, UNARY MUST BE TRUE
IM8 87 ORA J\
lAl\9 CCSS1D cz f,RRF.X
IMC 3EFF MVI A,O~FH
lAAE 326C18 STA UNARY :UN~RY IS SET TRUE
lAB1 79 MOV A,C ;RECOVER OPERATOR
lAB2 C3e318 JMP OPER4 ,CALLS STKO AND SETS UNARY TO TRUE

f
, f
OPERla :NOT A LEFT PAREN

lABS B 7 ORA A
1A1l6 C20EIB JNZ OPER6 :MUST BE + OR - SINCE UNARY IS SET

,OSP-OS P-l

NO MORE OPERATORS IN STACK
OSP TO E
OSP-l

,OPERATOR NUMBER TO ACC

iRESTORE OPERATOR NUMBER AND PRIORIT"i
:fOR ANOTHER TEST

f
J U~ARY NOT SET, MUST BE BINARY OPERATOR
OPER2: :COMPARE HIERARCHY OF 1~S

PUSH II lS1\VE PRIORITY AND OPERATOR NUMBER
• LOA OSP

ORA A
JZ OPER3
MOV E,A
OCR E
MVI D,fI
LXI H,HIERV
DAD D :HL l\DORLSSES 'fOP OF OPERATOR STAe~
MOV A,M ,PRIORITY OF TOP opeRATOR
CM? B ,CURRENT GREATER?
JC OPER3 :JUMP I~ SO
APPLY TOP OPERATOR TO VALUE STACK
LXI II,OSP
MOV H,E
LXI I1,OPERV
or..o D
MOV ArM
CI\LL APPLY
pop B
JMP OPER2

lACE 219118
lAOl 73
11\02 216018
lADS 19
lA06 7E
lAU7 CDf418
lAOA C1
lADB C3B91A

1AB9 CS
11\81\31\9118
lABO B7
lABE CADEIA
lAC 1 SF
1AC2 10
11\C3 16013
11\C5 217718
lAC8 19
lAC9 7E
lACA B8
lACB DI\DE1A

e?i~CfERSION
COPYR:GflT © 1976
DIGITAL RESEARCH

? O. OOX 579
PACIFIC GROVE, CA. 93950

SER. # _

:EVALue REMAINS AT
;CET DOUBLE BYTE IVSTACK

EVALUE

VSP
2
ERREX
PBUr'F

LOA
CPI
CNZ
LOA
CPI
RNZ
LHT.D
SHLD
RET

lA48 3A9218
1A4B FE02
1A40 C48518
1A50 3A;}C01
11\53 FE20
lASS ce
II.56 2A8118
lA 59 22C901
lA5C C9

lASD 3r\eC01
1"63 fE20
1M2 C27?lB
lA6S 3A 8501
lAGS FE:03
lAG" C289lA

1A6!) 3~8801
lA 7a B 7
11\71 CC851B
lA74 FE~3
1A 76 048518
lA79 160"
11\70 218931
1,\ iE SE
1"7F 23
lASe 30
lA51 CA8S1A
1"84 55
lABS EB
lA86 C3711B

1"139 FE~2
1';8B C2941A
1~8:: 2A8601
lA91 C3711B

1'\94 C0A6l5
lA97 C23118

lA9A FE10
IMC 022618

lA9P PEec

;
OP4a :NOT STRING OR NUMBER, MUST BE 10 OR SPECL

CALL BGET lBINARY SEARCH, GET ATTRIBUTES
JNZ OP6 iMATCH?
YES, MAY BE OPERATOR
cpr OPF.:R+l
JNC OP5
OPERATOR ENCOUNTERED MS NIBBLE 0:' B IS PRIORIT"i NUMBER LS NIBBLE
IS THE OPERATOR
Ace HAS THE OPERATOR NUMBER, B HAS PRIORITY
CPI LPAR J(1

lADE Cl
lADE' 79
lAEe F£00
1AE2 C2031B

lABS 219118
lAES 7£

f
OPER3&
f

:ARRIVE HERE WHEN OPERATOR IS STACKED
CHECK FOR RIGHT PARF.N BALANCE
pop B iOPERATOR NUMBER IN C, PRIORITY IN B
MOV A,C
CPI RPAR
JNZ OPER4 :JUMP IF NOT A RIGHT PAREN
RIGHT PAREN FOUND, STACK MUST CONTAIN LEfT PAREN TO OELETE
LXI !:I,OSP
MOV A,M

51 52



1
OPER4: :ORDINARY OPERATOR

CALL STKO
MVI A,OFFH ;TO SET UNARY FLAG

OPER5a STA UNARY
JMP GETOP ;FOR ANOTHER ELEMENT'

SET, MUST BE + OR -
A,C ;RECALL OPERATOR
PLOS
GETOP ;IGNORE UNARY PLUS' ,
MINUS
CHKNOT
A :CHANGE TO UNARY MINUS
C,A
OPER2
iUNA~Y NOT SYMBOL?
NOTF
ERREX
OPER2

;TOP OPERATOR IN REG-A
:JMP IF NO ERROR - PARENS'BALANCE

1NEXT i:1ALF PAGE

ENTER IF PASS 1

;TYPE TO H,L

i~~f~~Be~~~~60R¥E~~bwITH UNARY OFF
;STACK THE VALUE

;ENTER SYMBOL WITH ZERO TYPE FIELD
GETTY

VALUE STACK

($ AND GFFE0H) + 2BH

O~~N
"E'HERROR IN OUTPUT BUFFER

A, 'E'
PERR
H

;
ENDMOD EQU

END

CALL GETVAL ;VALUE TO H,L

GETOP: 5A~L
1
ERREXc ~B~~

MVI
C}\LL
pop
RET

JSTNUM: :STORE H,L TO
LOI\ UN,\R'{

~n ~~~~~
CALL S'l'KV

;
FIOE0:

,No'r $, LOOK IT UP
CI\LL LOOKUP
CALL FOUND
JNZ FIDENT
NOT FOUND IN SYMBOL TABLE,
MVI 1\, 'p'
CALL PERR
CALL ENTER
JMP FIOt:O

PIDENT: CALL
ANI lllB
MVI A, ·U·
CZ PERR

JZ CURPC ;USE CURRENT PC
CALL F.RREX
LXI H,O
JMP S'I'NUM

CURPC. LHLO 1\5PC :GET CURRENT PC
JMP STNUM

6P7.

1885 E5
1B86 3£45
1888 CD1Sa2
lB8B E1
IB8C C9

16A0 •
lBSD

186£ C05813

1850 C04613
InS3 CD4913
1B56 C2641B

la7l 3A6C18

!~H~2~cU
1B7C CD9318
l~H E~2.Hk

1859 3£50
1B5B CD18"'2
IBSE C04C13
IB61 C36EIB
1B64 C05213
IB67 E607
1B69 3E55
186B CC1802

1B3E CMA1B
1 B 41 C 08 51 B
1B44 21(1(\00
1B47 C37l1B
184A 21\D201
IB4D C37l1a

CP/M VERS:ON ------
COPYRIG:n © 1976
DIGITAL RESEARCH

P. O. COX 579
PACIFIC GROVE, CA. 93950

SER. # -------

;TO CLEAR UNARY FLAG

;ZERO?
;PAREN ERROR IF SO
;OSP-1
;STOREO TO MEMORY

IN TABLE, NOT AN OPERATOR
;PSEUDO OPERATOR?
:ERROR IF SO
:GET LOW VALUE TO L
;ZERO HIGH ORDER BYTE
:STORE IT

A
LPERR
1\
M,A
E,A
0,0
H,OPERV
o
A,M
LPAR
NLERR
ERR EX

REPORTING COMPLETE
A
OPER5

:EL'EMENT FOUND
CPI PT
CZ ERREX
MOV L,B
MVI H,"
aMP STNUM

,
OPSa

;
OPER6: ;UNARY

MOV
CPI
JZ
CPI
JNZ
n~R
MOV
JMP

CHKNO'I':
CPI
CNZ
JMP

ORA
JZ
OCR
MOV
MOV
MVI
LXI
Df\o
XOV
CPI
JZ

LPERRs CALL
NLERR: ; ERROR

XRA
JY.P

1B26 FEll '
IB28 CC851B
1B23 69
IB2C 2601'
1a2E C3711B

1BIE FE0B
1828 C':851B
1B23 C3a91A

lAFf AF
1B00 C3081B

1B~E 79
leep PE'!5
1Bll C" 7FlB
1814 Ha6
1B16 cnE1S
1819 3C
181A 4F
1BIB C3a91A

lAE9 a7'
lAEA Ci\FCIA
lAED 3D
lAEE 77
lAEF Sf
lAF~ 1603
lAF2 216018
1"F5 19
lAF6 7£
1AF7 fE~C
1AF9 CM'f1A
1AFC coaSIB

1B£13 C03018
IBil6 3EFF
1Bil8 326C18
1B~B C37F1B

IB31 3A85el
1a34 FED4
1636 C2S31B
1539 3A8901
IB3C FE24

1
OP6: ;NOT

LDA
CPI
JSZ
LOA
CPI

FOUND IN TABLE
TOKEN
SPECL
OP7
ACCUM
,"$ "

SCAN, $1

S4
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1 COM~ON EOUATES
paMAX EOU 120 :MAX PRINT SIZE
PBUfF EQU lOCH :PRINT BUff~R
PUP EOU PBUFf+PBMAX iPRINT BUFfER POINTER

CP/M RESIDENT ASSEMBLER MAIN PROGRA
COPYRIGHT (C) 1976

GARY A. KILDALL

,
TOKEN BOU
VALUE EOU
ACCLt:N BOU
ACMAX EOU

,
BGET EOU
,
OPA~O EOU
MULP EOU
OIVr' EQU

,VALUE FROM EXPRESSION ANALYSIS

:CURR~NT SYMBOL TOP
;MAX ADDRESS+1

HGISTER TYPE
PSEUDO OPERATION
PSEUDO OPEI',\TOR 'ENOIF·

PROCESSING LOO?
:5ET TO PASS 3 INITI~LLY
:INITIALIZi:: 'l'HESY~BOL TABLE

LOOP GOES FROM e TO 1
iINITIALIZE TH~ SCA~~ER
ISET UP THE I~PUT F~LE

ACCLEN+l

ACCUH+ACMAX

16
RT+l
5
?f+l
oaA3E+l :FIRST OPERATOR
OGASE+15:LAST OPCRATOR

SYMAX+2 :CURRENT PASS NUMBER
P,\SS+1 :FILL ADDRESS FOR ~f.XT HEX BYTE
FPC+2 :ASSE".I·~BLER·SPSEUDO PC
AS~C+2 iUAS£ O~ 51MBOL TABLE
SYDAS+2 ,CUNRFNT SYMBOL ArD~ESS

EVALUE+2
SYTOP+2

STA'l'E~lEN'r
A
PASS
INISY
:P';SS
INI'l'S
SETUP
H,A

MAIN
X1V\
STA
CALL

RESTART:
CALL
CALL
LXI

ACCUM EOU

,
PASS EOU
FPC EOU
ASPC EOU
S'iIjAS t:;()U
SYt\OR F:(lU

,
EVALUE EOU,
SYTOP EOU
SYMAX EQU

, GLOBAL EQUI\TES
IDEN EOU 1 IDENTIFIER
NUMB EOU 2 NU~I.)ER CP/M VERSIONSTl<NG tOU 3 STl\ING
SPECL EOU 4 SPF.CIAL CHARACTER C,J?Y~:GHT Q 197
, r::G~T':'L R:~S·:.R:~PLABT EQU 0001B :PROGrU\~ LABEL
DLAOT E(\U A(\10n ,D!\TfI LABEL P. O. EJ.'\ 579
ECUT EC'U 01 (H~B iEC'tlATE PAC:nC GRO','E. ::~ s:SET'r EQU 0101B :SET
MACT EQU 011'113 :MACRO SER. #,
EX'!"f EOU 1~00B :EXTERNAL
REFT EQU 10118 : RE,'\ER
GLB'f EOU 1100B :GLO£3I\L
,
CR EQU 0DH CARR!AGE RETURN
Lf EOU Oi\H LINE fEED
EOF EOU li\H END OF FILe
NBMAX ROU 16 STARTING POSITION OF PRINT LINE

1'1' f.(\U
PT EQU
PENDIF E0U
ODASt: EQU
01 EOU
015 EOU

0lCB •
0leD •

'UC9 •

181.7 C00311
lBAA C00302
lBAD 210000

0189 •

113M AF
IBAl 32CF01
IIlM C04313

01CF
0100 •
0102 •
0104 •
0106 •

0008 •
0fl0B •
0e0C •

0001 •
0002 •
0003
0'H~4 •

0001 •
0002eep.4 •
0005 •
0006 •

'HHID •
0"OA •
001A •
0;H0 •

0010 •
0011 •
1'005 •
0012 •
0013 •
0021 •

CP/M VERSlON _

CJ? m;GHT © 1976
DIG:TAl RESEt',RCH

P. O. SOX Si3
PACIF:C GRO'/E, CA. 93950

SER.7f- _

:INITIALIZE SYMBOL TABLE
tLOOKUP SYMBOL IN ACCU~ULATOR
:fOUND IF NZ FLAG
:ENTER SYMBOL IN ACCUMULATOR
,SET 'rYPE FIELD
:GE1' TYPE FIELD
15ET V!\LUE FIELD
,GET VALUE FIELD

:BINARY SEARCH AND GET TYPE/VALUE PAIR

:GET OPERAND VALUE TO 'EVALUE'
:MULT D,E BY H,L TO H,L
:DIVIOg HL BY DE, RESULT TO DE

:FI~E SETUP FOR EACH PASS
:~RITE CONSOLE BUFFER TO CR
:WRITE PRINT BUFFER AND REINITIALIZE
,WRITE ERROR CHAPACTER TO PRINT BUFFER
;S8ND HEX CHARACTER TO MACHINE CODE FILE
iEND OF PROCESSING, CLOSE fILES AND TERMINATE
jINITIALIZE SCA~NER MODULE
:SCAN NEXT TOKEN

OPMOD+3H
OPMOD+6H
OPMOD+9H

P6P+l :CURRENT TOKEN UDER SCA~
TOKE~+l iVALUE Of NUMBER IN BINARY
VALUE+2 iACCUMULATOR LENGTH
64 lMAX ACCUMULATOR LENGTH

I3MOD+6U

SCMOD+3H
SCMOD+6H
SYMOD+3H
sn:OD+6H
SYMOD+9H
S'iXGD+P.CH
SY~Of)+~F'H
SY~OD+12H
SYMOD+lSH
S'i:10D+18H

IOMOD+3H
IOMOD+12H
10MO()+15H
IOMOD+18H
IOMODHBH
IOMOD+lEH

1BAeH
ENTHY POINTS

2R0H :10 MODOLE
1100H :SCANNER MODULE
134"H :SYMBOL TABLE MODULE
1 511.0H 1BINARY SEARCH MODULE
1860H :OPERA~D SCAN MODULE

ORG
MODULE
EQU
EOU
EeU
EOU
EOU

:
INITS EOU
SCA~ EOU
1
INI5'l EOU
LOOKUP EOU
fOUND EQU
Et;TE~ EQU
Sf-TTY EOU
GETTY EOU
Sf-TVAL LOU
GETVAL EQU

SETUP EOU
PCON EOU
jo/()[3Uff' EQU
peRR EOU
CHEX EOU
EGR EQU

,
IO~10D
SCMOD
SYMOD
BMOO
OPMOD

1511.6 •

ea78 •
01 ~C •
US4 •

al8S •
0186 •
el88 •
aeu •

1963 •
1866 •
1859 •

1103 •
1HJ6 •

1343 •
1346 •
1349 •
13 4C •
13<& •
1352 •
1355 •
1358 •

IBA0

13203 •
0212 •
A21S •
0218 •
221B •
il21E •

023" •
1130 •
134C •
15.\il •
18~e •

5S S6



MACRO DEFINITION FOU~D, EXPAND MACRO
CALL ERRN :NOT CURRENTLY IMPLEMENTED
JMP CHENl ,SCANS TO END OF CURRENT LINE

:LABEL'ERROR IF NO
:ADDRESS OF SYMBOL
,MAHK AS LABEL FOC~O

:JUMP INTO TABLE
JU~\P TABLE

:OB
;OS
:01"1
:END
:ENOIF
:ENDM
:EQU
:H'
:MACRO
:ORG
:SET
,TITLE

IS IT THE ONLY ONE?

FOUND, BHAt,CH '1'0CASES
ill liAS PARTICULhR OPERATOR NUKBER
:DOUBLE PRECISION VALUE TO D#E
:BIASED BY +l
,B~SE OF JUMP TABLE

OPCOOE
SOB
SOS
SD',~
SEND
SENOIF
SF:!'lOM
SE('U
SIt'
S:-IACRO
SORG
SSET
S'rITLE

OPCODE
E,B
0,0
D
H,PTTAB
D
D
E,M
H
H,M
L,E

fOUND -
SYLl\B·
ArL .
Ii
ERRL
SYAOR
SYLAB

PSEUDO
MOV
MVI
OCX
LXI
OflO
DAD
MOV
INX
MOV
M0V
PCHL
:PSEUOO
OW
OW
OW
OW
OW
OW
OW
OW
DW
OW
OW
Ow

J
SOB.

LABEL FOUND, SCAN OPTIONAL -:-
CALL SCAN
LDA TOKEN
CPI SPECL
JNZ SCN0 :SKIP NEXT SCAN IF NOT SPECIAL
LOA ACCUM
CPI :
JNZ SCNa
JMP SCNEXT :TO IGNORE ':-

1, BINARY SF:l\~CHFOUND SYMnO[., CHEC~ FOR PSEUDO OR REAL OP
CHKPT: CPI PT :PSEUDO OPCOOE?

JNZ CIlt\OT

JPTTABa

SETSY: :Ll\BEL
LilLO
MOV
ORA
CNZ
LHLD
SIlLD

1C(lC2!I.EB20
lC0F 7D
lC10 B4
lCll C4DD20
1C14 2AD601
lC17 22£1320

1CIA C00611
lC10 3A8501
lC20 FEI-l4
1C22 C20FlB
lC25 3A8901
lC28 FE3A
1C21\ C2E3f18
lC20 C3BCIB

IC30 FEll
IC 32 C207lD

lC35 58
lC36 lfi0!3
lC38 IB
1C39 21431C
IC3C 19
lC3D 19
lC3£ 5E
lC3F 23
lC4"l 66
lC41 6B
lC42 E9

lC43 5alC
1C45 !\91C
1C47 C0lC
1C49 DEIC
1C48 1510
lC4D lAID
1C4F lEID
1C51 4010
lC53 87lD
lC55 8010
1C57 A 710
lCS9 CEIO

CP/iV, VERSION -----_
COPYH;GHT © 1976
DIGiTAL RESEARCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950

SER. #' --------

:END PC

,ASSUME NO STARTING LABELSYL"'B
FPC
ASPC
EPC

SIlLO
SItLO
SIlLO
SHLD

:NCYl' NU/1!3CI<OR SPECIAL CIII\Rl\CTER,CHECK fOR IDENTIFIER
CPI IeEN
JNZ STEHR :ERROR IF NOT
IDENTIFIER FOUND, MAY BE LABEL, OPCODE, OR MACRO
CALL BGEt' ;BINARY SEAHCII fIXED DATA
JZ CIIKPT ,CHECK FOR PSEUDO OR REAL OPERATOR

,
SCNEXT: ,SCA~ THE NEXT INPUT ITEM

CALL SCAN
SCN0z LOA TOKEN

CPI NUMB :5KIP LEADING NUMBERS FRO~ LINE EDITORS
JZ SCNEXT
CPI SPECr. ,MAY BE PROCESSOR TECH#S COMMENT
.n-:Z SCNI
SPECIAL CHARACTER, CHECK FOR *
LDA ACCUM
CPI '. '
JNZ CHH:O :END OF LINE IF NOT.
* fOUND, NO PRECEDING L!l.BEL!l.LLOWED
CALL S2TLA
JNZ STEHR ;E.RROR If f.)\I'3EL
JMP CHF.Nl ,SCAN TilE COM:-IENTOTHERWISE

BI~ARY SEARCH WAS UNSUCCESSFUL, CHECK FOR MACRO
CflLL WOi<Ui>
CALL Fom;D
JNZ LFOUN :NZ FLAG SET IF FOUND
NOT FOGND, ENTER !T
CALL E~TER :THIS MUST BE PASS
LOA PASS
ORA A
CNZ ERRP :PHASE ERROR IF NOT
J~P SETSY ,SET SYLAB

I, ITEM WAS FOUND, CHECK FOR MACRO
LFOONz CALL GETTY

CPI /'tACT
JNZ SETSY

,
SCNlz

1833 22£920
IBB3 220201
1a26 22D201
1609 22ED20

ISSC CD0611
l83? 3:,8531
18C2 Ha2
18C4 ChSClS
laC7 FE\)4
lBC9 C2DDlS
13CC 3A89;H
IBCr' PE2"
1BDI C2311P'
1B04 COCB2e
1607 C27C1P'
IBD~ C3S21F

lROD fEill
lacp C27C1F

1BE2 CDI\615
19£5 CA301C

18~a CD4613
18£8 CD4913
IBEE C2FEIB

laFl CD4C13
IBP4 3"C1101
ISF7 S7
lEfS C4D720
IBra C32CIC

IBFE CD5213
lc;n FE136
1C93 C2eelC

lC06 COE320
1C09 C3S2li

57 S8



lCBA 220001 SHLD FPC ;NEXT TO FILLlCSS CD0 ..\29 CALL FlLAB :SET LABEL FOR THIS LINE TO ASPC lCOD C3311F JMP CHEND
SOBBI ,

lC 5£ CD0611 CALL SCA~1 :PAST OB TO NEXT ITEM SDWclC 61 3:\B531 LDf\ TOKEN ;LOOR FOR LONG STRING lCC0 C00A20 CALL FILAB :HANDLE OPTIONAL LA~-
1C64 fEll3 CPI STRSG SOWSIlC66 C2SCIC JNZ SOBC ;SKIP IF NOT STRING lCC3 CODUE CALL EXP16 ;GET 168IT OPERAND CP/M VERSION _,
IC 69 H8801 LDA ACCLEN lCC6 E5 PUSIl Ii ;SAVl:: A COpy

COPYR~GHT © 1976lC':;C 3D OCR A ;LENCTH 1 STRING? lCC7 4') MOV n,L ,T.OI'lOYTF: nnST
lC60 CA8ClC JZ soac lCC8 C04820 CALL FILHB ;SEND LOI'iBYTE D:GfTAl P.ESE~RCH

1 LENGTH 0.2 •••• STRING lcce E1 pop H ,RECLAIM A COtly
p, 0, BOX 5i9lC70 47 MOV B.A 1CCC 44 ~lOV B,H :HIGH IWTE NEXTle71 04 INR B lCCD CD4820 CALL rI LBB ,SEND HIGIl BY'rE PACIFIC GROYE. CA. 93950lC72 1!4 WR B :8ECO~ES 1.3 •••• FOR 0.2 •••• LENGTHS 1C00 CDF91F Cl\LL SF:'l'I\S :S£T ASPC-FPClC73 218901 LXI H.ACCUM ;I\DOP.ESS CHARACTERS IN STRING lCD3 COnQE CI\LL DELHi ,CHECK DELIMITER S TAXSER. #1C76 C5 S0811 OCR B ;COUNT OO,~N TO ZERO 1CD6 F E2C CPI ' ,.lC 77 CA861C .JZ 50£32 ,SCAN O£LII1I1'ER A1' END OF STRING lCOO CAC3lC JZ 50W0 ,GET MORE DATAIC 7A CS PUSH n :SAVE COUNT lCOO C3311F JMP CHENOlC7d 46 MOV B.M ;GET CHA~ACTER ,

lC7C 23 INX H SENDIlCi;) £5 PUSH H ;Sl\VE ACCUM POINT RCP/M VERSION lCDE coeA20 CALL FILABlC 7E CD482S CALL nLHB ,SEND TO HE~ FILE lCEl CD/\620 CALL P.\DD ,WRITE L,l,ST LOC
Ie 81 £1 pop H COPYRIGHT © 1976 1CI':4 31\0C01 LO,\ PHllFFlCB2 Cl pop B DIGiTAL RESEARCH IC"F.? FF.20 cpr
lC83 C3761C J~P 5081 1CE9 C2311F JNZ CIIEND
lC86 COr:611 SDB21 CALL SCAN ;TO THE DELIMITER P. O. BOX 579 ICEe CDDllE Cl\LL EXtl16 ;G£T EXPRESSION IF IT#5 THERElC89 C39alC JMP SO(}) PACIFIC GROVE. CA. 93950 lCEF 31\'JC{l1 LOA POUfF, lCF2 FE20 CPI, NOT A LO~G STRING SEIl,off lCf'4 C2f'AIC JNZ SENoalC8C CD6318 S08CI CALL OPM,D ;COMPUTE OPERAND lCf'7 22£0213 SliLD EPC ,EXPRESSION FOUND, STORE IT FOR tATERlC13f 2AC9iH LHLD EVI\LUe :Vl\WE TO H.L lCFl\ 3E20 SENDiaa MVI 11, ,
lC 9 2 7C MOV A,H lCFC 32CC01 STA PilUFF ;CLEAR ERROR. IP IT OCCURREDtEn ~~D120 ~G~ t~EO ,~~~X~~~§~MUST BE ZERO 1CFf COfl611 CALL SCI\N ;CLEAR CR

~ .' 'fE 1002 3A8501 LD!\ TOKEN
lCSS C0482a CALL FILHB l1J05 FE04 CPI SPECL

S0831 ;ESD OP ITEM· UPDATE ASPC 1007 C27C1F JNZ STERR
1C99 CDF91? CALL SETAS ;SET ASPC TO FPC 100A 3"8931 LOA ACCU"tlC9E CDGA1E CALL DELIM 1000 fE0A CPI LFlC~1 fE2C CPI , I l00F C27Clf' JNZ STERR
le'\3 CA5EIC JZ SO!30 :FOR ANOTHER ITEM 1012 C3SB1F JMP ENDAS ,END OF ASSEMBLERlCAS C3311F JMP CHEND ;CHECK END OF LINE SYNTAX .. SENDIF:

SOSI 101S C30110 JMP POEND
lCA9 CDJA20 CALL FILA8 ;HANDLE LABEL IF IT OCCURRED :le"-= CD'\620 CALL PAOD ;PRIN'l' ADDRESS SENOMa
leAf CDDllE CALL EXP16 ,SCA~ AND GET 160IT OPERAND 1018 COE320 CALL ERRN1\:82 ES XCHG ;TO D.r. 1018 C30UO JMP POENOlC53 2A0201 Ll:1LD ASPC :CURRENT PSEUDO PC ,
lC66 19 D~O 0 ;+EXPi<ESSION SEOUalCa7 220201 SIiLO ASPC IDlE C0002S CALL SETLA
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-~~ ....

:
SIPc

J
SMACRO:

CALL
JMP

,MUST BE \'.ACEtoL

,NOT IMPLEMENTED

'SKIP ORG IF ERR
:CHANGE PC ~ 1"'r1ru 1fT""S'O":CHA:-:GE: NEXT TO Ivpl'il n.l\ •• , _

;IN CASE OF LABE CGPri{;G:-:r Q 1975

D:C1T N. RESE.~R=!i
P. O. BDX 579

p.~c.ncG.;J~'~ ;.\. i2~5J
SfJ? # _

:PREVENT LABEL PROCESSING

,LABEL ERROR

:REPLACE TYPE WITH ·SET~
;GET THE EXPRESSION
:S~.ve: IT:RE-ADDRESS LABEL
:RECLI\IM IT

ERRN

EXP16
PBUFF

CHENO
ASPC
FPC
FI LAB
PI\OD
CHEND

SETLA
STI::RR

GETTY
SET'!'
ERRL
A,S~'rT
SETTY
EXP16
H
SF:TLA
H
St:'rVI\L
11,0
SYL1\B
CHI::ND

CALL
JZ

CALL
CPI
CNZ
MVI
CALL
CALL
PUSH
ClILL
pop
CALL
LXI
SHLO
JMP

CALL
LOA
cpr
JNZ
SIiLO
S[lLD
CALL
CALL
JMP

:
POENDI :PSEUDO OPERATOR ENO - SCAN TO NEXT TOKEN

CAL[' SCAN
JMP CHEND,

: NOT A PSEUDO OPCODE, CHECK FOR REAL OPCOOE
CUKOT: SUI 01 :BASE OF OPCODES

CPI 015 :P,'ST LAST OPCOOE?
JNC STERR ,STATEMENT ERROR IF SO

FOUND OPCODE, COMPUTE INDEX INTO TABLE AND JUMP TO CASt
HOV E,A
MVI 0,0
LXI H,OP'l'AB
DAD 0
OlIO 0
MOV E,M
INX H

SORGI

,
SSET:

,,
STITLEz

CALL

ID07 0613
1009 FE21
10DB D27ClF

100E SF
1001" 1600
IDE1 21E810
10E4 19
IDES 19
10£6 se
10E7 23

1001 C006;'
1004 C3311F

10CE COE320

1080 COOlIE
1090 3A0C(}1
10')3 n:20
1095 C2311F
1098 220201
ID9B 2201301
109E CO""'29
1011.1 COA629
10M C3311F

10A7 C00023
1011.1\ CA7CIF

101\0 Crl5213
IT)B0 FEes
ID132 C40020
Ions 3C:05
10137 C04F'l3
101311. CDOllE
10BD t::5
}rll1E C0(1~20
lOCI E1
10C2 C05513
IOCS 21 'le00
InC8 22EB20
IDCB C3311F

CP/M VERSION

COPYRIGHT © 1976
DIGITAL RESEARCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950

SER. #_

NOT AN IDENTIFIER
LOOK FOR ENOIF~~£UD8U~~?

:REAL ASPC
ICHANGE BACK

,MUST BE A !ABEL
;HOLO TEMP ASPC
; IN STACK
,GET 16BIT OPERAND
,VALUE OF EXPRESSION

:GET OPERATOR NUMBER
,ENOl??
;GET ANOTHER TOKEN
10K, CHECK END OF LINE

;BALANCE ERROR

,SKIP IF ERROR
;GET LSB

,IN CASE OF LABEL
,GET IF EXPRESSION

:TRUE IF CARRY BIT SET
ENOIF

: FOR 1\t'OTHER
CHA~ACl'EH

STERR
ASPC
H
EXP16
ASPC
FILAB
PADOR :COMPUTED VALUE
H,PBUFF+6 :SPACE AFTER VALUE
M ' ,, .

FILAB
f.Xi>16
PBUfF

CHENO
A,L
CHEND

ERRN
CHENO

H
liS PC
CHENO

EOF OR
SCII:-J
TOKEN
SPf.CL
SIn
ACCUM
EO[·-
A, 'B'
PERR
EtJOI\S
SIr'0

SHOAL
IOEN
SIrl!
BGET

~V0
SIf0
A,a
PENOIP
SIF0
POEND

JZ
LHLO
PUSH
CALL
SHLO
CALL
CALL
LXI
MVI
pop
SIILD
JMP

CALL
ClILL
LOA,
CPI
JNZ
MOV
Mf<
JC

SKIP TO
CALL
LOI\
CPI
J:-:Z
LDA
CPI
MVI
CZ
JZ
J,'iP
:t\OT A
CPI
JNZ
CAr~[,

~~r
JNZ
HOV
CPI
JNZ
J)o\P

SIn:

J
J
SIPSc1053 C03611

1056 ),'\8531
1059 FE:14
1058 C26F.10
lCSE 3'\S301
lC61 FEIA.
lC'63 3f.42
1065 CC1&02
ID68 C/'8t3lF
ID59 C35310

ID21 CA7CIF
1024 21\0231
1027 E5
1028 CDDll~
lC2a 220201
Ion CD'l.!\20
1031 CDAne
1034 2112a1
1037 3630
ID39 El
103A 22020l
1030 C3311P

lC40 CO;'1\20
1043 CO:)11E
1045 3~ecel
10~9 H20
lC4B C2311P
1D-I:: iO
lC4P IF
1050 DJ\311F

1087 COE:329
108A C3311F.

106E FE01
1070 C25310
1073 C 0~61 S

1511 tiHIO
1070 C25310
ID7£ 78
107F FC;]S
1081 C25310
1084 C3D110

62
61



JSJMP. 1J~P 168/ CALL 168
CALL FILHB ,EMIT JKP on CALL OPCODE

J
SOAO: :D"'O B

CAf.[, SllDREG :SCAN AND EMIT DOUBLE PRECISION REGISTeR
JMP INCPC

,
SSIHPs :SIMPLE OPERATION CODES

CALL FILHB :SENO HEX VALUE TO MACHINE CODE FILE
CALL SCAN ;'1'0NEXT TOKEN .
J~,P INCPC

J
sposal :PUSH B pop DE?rL lrro~0B JMX~NB~I~~~E PRECISION REGISTER TO A

JZ SPU0
NOT PSW, MUST BE 0,0, OR H
~Nf ~fl~R00B ~h2~I~ftRMV.~~0~EI~ NOT

SPU01 MCV A,C' 1RECALL REGIS'I'ER AND MASK IN CASE OF ERROR~l A10003B :MASK IN OPCOOE FOR PUSH OR pop
JMP FILINC :FILL HEX VALUE AND INCREMENT PC

,GET REGISTER

:RIGHT ADJUSTED 3BIT VALUE FOR REGISTER
:MASK IN OPCOOS

EX?)
B
FILINC

,
SACCI I :1\01 8B

Ct\LL FI LHB :EMIT IMMf.OIATE OPCODE
CALL SETOYTE ;EMIT ~BIT OPERAND
JMP INCPC,

SLOAX: ;LDI\X B/STI\X 0
CALL SIlREG
ANI 101000B :MUST BE B OR 0
CNZ ERRR :REGISTER EkROR IF NOT
MOV A,C :RECOVER REGISTER NUMBER
I\NI 0UHlA0B :CflANGE TO B OR 0 IF ERROR
ORA B 1MASK IN OPCODE
JMP FI LINe :LMIT OPCODE,

SLHLO: :LHLD 16B/ SHLD 16BI LOA 16B/ STA 16B
CflLL FILflO :EMIT OPCODL
CALL SETADR ;EMIT OPERAND
JMP INCPC

CALL SETI\DR :EMIT 16BIT OPE~\ND
JNP INCPC,

SMOVI :I-IOVA,a
CI\LL SHREG
ORA B :MASK IN OPCOOE
MOV 13,1\ ;SI\VE IN D TEMPORARILY
CALL CHCOM :MUST BE COMMA SE
Ct\LL EXP3 ,VALUE MUST BE 0-

CP/M VERSIONORA a ;MASK IN 01>COO£
JI':P FILINC COPYR;GHT @ 1975

J
SMVII :MVI A,8B DIG!TAl RES£/,RCH

CI\LL SlIREG P. O. 80X 579ORA B MASK IN O?CODE
Ct\LL FILHEX E:-lIT OPCOOE PAClFlC G?OV£, C.A. S395D
CALL CHCOM SCI\~ COHMl\

SER. -#Ct\T.t. SETOYTE EMIT BOlT VALUE:
JMP INCPC

,
SINX: ,INX H/DCX 8

;
SINCI 1INR B/OCR 0

CALL SHREG
ORA a
JMP FILINC

J
SACCR: :1\00 B

CALL
ORA
JM?

lE3B COlllF
1E3E C3l311E

lE88 COF21E
lESB all
lESC C3AElE

lEU CDF21E
lE44 80
1£45 47
lE46 CDI71F
1E49 CCE71E
lE4C B0
lE40 C3Af;:E

lE81 COE71E
lE84 B0
lEB5 C3AE1E

lE60 CD4820
1E63 CDOBIF
lE66 C3BllE

lE78 CD4820
1E7B COll1F
lE7E C3BllE

1E69 CDF21E:
lEGC E628
lE6E C4B020
lE71 79
1E72 E610
lE:74 B0
lE75 C31\E1E

lE50 CDF2lE
1£53 B0
1E54 CD4720
lE57 CDI71F
11::51\C00BIF
lE50 C38llE

CP/M VERSION _

COPYRIGHT © 1976
DIGITAL RESEARCH

P. O. BOX 579
PACIFIC GROVE, CA. 93950

SER. # _

;SIMPLE
:LXI
:01\0
;PUSH/POP
;J~\P/CALL
;MOV
;HVI
:ACCUH IMMEDIATE:
;LO/\X/STAX
: LHLO/S II LO/LOA/STA
;I\CCU~-REGISTER
:INC/DCR
;INX/OCX
;RESTART
;IN/OUT

:SCAN DOUBLE PRECISION REGISTER
;CHECK FOR COMMA FOLLOWING REGISTER
:SCA~ AND EMIT DOUBLE PRECISION OPERAND

H,M
L,E

:JUMP TO CASE

CATEGORIES
551MP
SLXI
SDI\O
SPUSH
SJMP
SMOV
SMVI
SI\CCI
SLD •••.X
SLIlLO
SACCR
SINC
SINX
SHST
SIN

MOV
MOV
PCHL

:OPCODE
D;.l
Ow
OW
ow
OW
OW
OW
Oil
OW
OW
CWow
OW
OW
ow

,
OPTAB:

,
SLXIs ;LXI 8,166

CALL ShDREG
CALL CIlCOM
CAr.L SETI\DR
JMP INCPC

10E8 66
10E9 6B
IDEA £9

lCEll B91e
IDEO 121£
1CEF lE1E
lOcI 24lE
Ion 3B1£
lCf5 411 E
lCf7 se If:
1029 601E
10:3 69lE
IDfD 781£
lCf? 811 E
lEel SBIE
lE03 aFlE
lEes 9El£
lElJ7 ASIE

1&38 CD482S

lEI2 COrClE
lEIS COl711'
lElB COlllF
lEIB C3l311E

1EIl9 CD4B20
lEec CC0611
lE0r C3BllE

IBt t~g~20
lE31 79
UH ~pG
lE35 C3AE1E

lEIE COfCl£:
lE21 C3311E

HH r2~gl&
1E29 CA311E
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1
SRSTI ;RESTART 4

CALL SHHEG ,VALUE IS 0-7
OFA B ;OPCOOE MASKED
JMP FILINC,

SIN: ;IN SB/OUT BS
CALL PILllB ;EMIT OPCOOE
CALL SET8YTE ;EMIT SBIT OPERAND
JMP INCPC

iNCPC: ;CBANGE ASSE)otBLER'S PSEUDO PROGAA)ot COUNTER
CALL FILAB ;SET ANY LABELS WHICH OCCUR ON THE LINE
CALL SETAS ;ASPC=fPC
Jr.p CIIEND, END OF LINE SCAN

UTILITY SUBROUTINES FOR OPERATION CODES,
DELIK: ;CHECK DELIMITER SYNTAX FOR .TA STATEMENTS

LO!\ TOKEN
CPI SPECr.. CP/M VERSION
CI\Z EFFD
LDA ACCUK COP'fR:GHT © 1976
CPI I DIGlTAl RESEARCHRZ
CPI ' ; , P. O. BOX 579
RZ PACIFIC GROVE, CA. 93950CPI CR
CNZ E:RRD SER. :#RET

1
Exp16: ;GET 16BIT VALUE TO H,L

PUSH B
CALL SCAN ;START SC~~NING OPERAND FIELD
CALL OPAND
LALD EVALUE ,VALUE TO H,L
POP B
RET

TOA

C!lECK FOR A,C,E, OR L
REGISTER ERROR
RECOVER REGISTER
FIX IT IF ERROR OCCURRED
M.~SK OPCODE
E)otIT IT

;COpy TO C
1110008
C,A

iG~T DOUBLE REGISTER
Sfil\l::G
001000B
ERRR
A,C
IHHHl0B
B
FILlIEX

;EMIT 168IT OPERAND
EXP8
FILHEX

;EMIT 16BIT OPERAND
EXP16
FILI\DR

FOR COMMA FOLLOWING EXPRESSION
PS'rI
B
TOKEN
SPECL
COMER
CUARACTER, CHECK FOR COMMA
ACCUM, .,

3BIT VALUE AND SHIFT LEFT BY
EXP3

;CHECK
PUSII
PUSH
LOA
CPI
JNZ
SPECIAL
LOA
CPI

EXP81 ;GET 8BIT VALUE TO REG A
CI\Lr. EXP16
MOV A,H
ORA A
CNZ ERRV ,VALUE ERROR IF HIGH BYTE NOT ~EROMOV A,L
RET

,
EXP31 ;GET 3BIT VALUE TO REG A

CALL EXP8
CPI 8
CNC ERRV ;VALUE ERROR IF )-SANI 111B ;REDUCE IF ERROR OCCURSRET

;
SRREG: ;GET

CALL
RI\L
1<r..L
RAt
ANI
MOV
RET

;
SHDREG:

CALL
ANI
CNZ
MOV
ANI
ORA
JMP

,
SETBYTE:

CALL
JMP

;
SETADR:

CALL
J~lP,

caCOM:

IFll COOlIE
1Fl4 C37420

!EFC CDf21E
lEFF E6~8
IF01 C4BD20
U04 79
H0S 1::630
IF07 80
IF08 C34723

lEP2 COE:7lE
lEF'S 17
1EF 6 17
lEF7 17
1F.f8 E638
!EFA 4£1
lEFB C9

1EDO coollE
I EEO 7C
lEEl 137
1EE2 C4C720
lEES 70
lEE6 C9

lF0S CODDlE:
IF0E C34720

IFl7 f5
IFl8 CS
lrI9 3AS501
IFlC FE04
IFIE C2291F
IF21 3A8901
IF24 FE2C

lEE7 CODDlE
lEBA PE()8
lEEC D4C720

/ lEEF E607
/. lEFl C9
/!.

MUST BE B 0 M OR SP
REGISTER ERROR IF NOT
RECOVER REGISTER
IN CASE 0;<' ERROR
MASK IN OPCODE

;FILL HEX VALUE FROM ~.BEFORE INCRE:MENTING PC
FILHEX

SflREG
00Ul00B
ERRR
A,C
110000B
8
FILINC

CALL
ANI
CNZ
MOV
ANI
ORA
JI-:P

,
FILINC:

Cl\LL

lEBA 3M501
lsaD FE;l4
lEaF C~D120
lEC2 3A89iJl
lECS FE2C
lEC7 ca
IEca FE3;}
lEe,; C8
1 Eca FEi30
lECD C40120
lED~ C9

lEDl C5
lED2 CO\)611
lEe5 C06318
lE08 2AC901
lEOB CIIEee C9

lESF COF21E
lE:92 E608

.lE94 C 4B028
lE97 79
lE98 £630
lE9A 83
IE9B C3AEIE

lE9E CDP2lE
lEAl B0
1EA2 C3AEIE

lEAS C04820
lEAS CDC31F
lEAB C3allE

lEAE C04720

lEal CD2~20
lEB4 CDFSH'
lE67 C3311?
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,
CHEND: :ESD OF LINE CHECK

CALL fILAG ;IN CASE OF A LABEL
LOA TOi<£N
CPI SPECL
JNZ STERR ;MUST BE A SPECIAL CHARACTER
LOJ\ ACCUM
CPI CR ;CARRIAGE RETURN
JNZ CIICr-;0
CARRIAGE RETURN FO~O, SCAN PICKS UP LF AND PUSHES LINE
CALL SCI\~
Ji'lP SCNEXT

, STATEMENT ERROR IN OPERAND FI~LO
STERR. ~VI A, 's'

CALL PERR
JMP CHEN1 ,TO DUMP LINE

, NOT CR OF LF, !".AY BE LOGICAL END OF LINE
CHEN2. CPI ' 1 '

JZ SCNEXT
CPI EOr'
JZ ENDAS

CR, CHECK FOR COMMENT

, .

SER. #-------

CP/M VERSlO~ --- _
COP),R;GHT @ 1975
DIGiTAl RESt~CH

P. O. BOX 579
P~C~f:C GROVE. CA, 93350

H, L TO PBUF1'
,MESSAGE
;END MESSAGE

;SYMAX-SYBAS TO H,L

;DIffERENCE TO H,L
JS~TOP-SYBAS TO STACK

;OIVIDED 0'1' 256
:SYTOP-S~BAS TO H,L
;RESULT TO DE

PADDR ;PRINT
H,PBUFF+S
D,EMSG
D
A ,ZERO?
ENDAl
M,A
ii
o
ENOA0

'H USE FACTOR" ,CR, 0

REMAINING SPACE
SY'l'OP

SYBAS
Dlf?
E,!1
0,0
H
OIVF

SYOAS
DIfF
H
SYMAX

:COMPUTE OE-HL TO HL
MOV A,E
SUB L
MOV L,A
~10V A,D
SOB H
MOV H,A
RE'r

OB

~ENO OF ASSEMBLY FOR THIS PASS
LXI H,P/\SS
HOV A,M
INR M ;PASS NUMBER INCREMENTED
ORA A
JZ RESTART
CALL SCAN iTO CLEAR LAST LINE FEED
CALL PI\DD :'.~RITE t>.s'r ADDRESS
LXI H,P~UFF+5
/01 VI /oI,CR :SET TO CR' FOR END OF MESSAGE
LXI H,PBUfF+l
CALL peON JPRINT LAST ADDRESS
COMPUTE
L!lLD
,(ClIG

LHLD
CALL
PUSH
LfiLD
XCllG
L!lLD
CALL
MOV
MVI
pop
CALL
XCHG
CALL
LXI
LXI
LDAX
ORA
JZ
!'tOV

, INX
INX
JKP

ENDA":

,
ENOAS,

OIFF:
1F84 7B
IF8S 95
IF86 6F
IFS7 7A
IFS8 9C
lF89 67
IFSA C9

1FA5 21\C801
1rA8 EI3
IF/\9 2l\04~1
lFAC CD84lF
IFAF E5
IFBa nC00l
1F133 EB
IFB4 2A()401
HB 7 C084IF
1F13A 5C
1f'[\[3 1600
lFBD £1
HaE CD691 A
Hel EB
IFC2 COA92e
IFC5 211131
!Fe8 11D611'
IFes 1A
IFec 87
HCD CAE411'
HOe 77
IFDI 23
H'o2 13
11'03 C3CBIF

J
11'06 4S20SSS345EKSGa,

lF8S 21CF01
H'aE 7E
IF8F 34
If90 B7
IF!)l CM71B
lF94 CD~611
IF97 C Di\G20
lF91\ 2111131
lF9D 360D
IF9F 2 10D131
IFA2 C01202

("")

~s:

~\: "'0 ~;po :::0
("") Vl
::;; 0("")0n~£?~:Z~~~;'3
~gg~~
f"I><~""

~~~@
~~~~
c.o ;x:--.I
g;: en

Vl,..,..,
;:0

;~ETURN IF COMMA FOUND

B
PS',oW

CO:1R£T
ERROR
A, 'C'
PERR

SCNEXT ;LOGICAL END OF LINE
ClIENl :NONE OF THE ABOVE

,
CHEN2
FIL~B :IN CASE lABELLED EMPTY LINE

COM~ENT TO END OF LINEseAN
TOKEN
SPECL
CHENI
ACCUM
LF
SCNEXT
EOf
EKOAS ;END OF ASSE~BLY IF EOF
'1 '

:NOT
CPI
In
ClILL
CLEAR
CALL
LeA
CPI
JNZ
LDA
CPI
JZ
CPI
JZ
CPI
JZ
J!'IP

7
CHEN'h

JZ
COMER: :COHXA

MVI
CALL

COMRET:
pop
pop
RF.T

;
CHEN1:1f52 CCOGll

1E'55 31\8501
IE'SS F£1I4
IPSA C2521P'
IrSO J.o\89H
IF6~ FEM
1f62 CA'3C1B
IF65 f£lA
Ir6; CA6311"
1:'6-1\ Fi::21
H6C CAliCla
lFH C35211"

If31 CD"A23
1f34 31\3501
If37 FErJ4
1 f39 C27C1P'
H' 3C 3A89al
IF3f FE2D
1141 C24A1F

IF72 FE2l
1P74 CA9C18
IF77 fEIA
IF79 CMBIF

1f29 3E43
lF2B C01802
U2£ C1
lf2r' PI
IP3" C9

IP44 CO\)611
1f47 C 3BCIB

1F26 CA2E1f

1f4A FE33
H4C C2721P'
1P4P CCP'lI,20

IF7C 3£53
11"7& C01892
11"81 C3521F
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:FILla :CHECK FOR DEFINED VALUE

:SETLAz :SYAOR-SYLAB, FOLLOWED BY CHECK FOR ZERO
LilLO SYLAB
SIILD S'iADR
CALL FOUND
PET

CP/M VERS:ON _

COPYR:CHT Q 1576
DIGITAL RESEARCH

P. O. BOX 579
PACIFIC CROVE. CA. S3950

S!1t# _

:PHASE ERROR IF NOT ThE SAME

,WRITE HEX BYTE IN REGISTER A TO MACHINE COOS FILE IF ?ASS
B,A,
PASS
A
A,B
fILHI

ASPC
COMOH
ERRP

:EMIT DOUBLE PRECISION VALUE FROM M,L
II :SAVE A CUP'i
B,L
FILHB :LOW BYTE EMITTED
H .JR~COVEK A COpy or H,L
S,H
FILH8 ,EMIT HIGH BYTE ~~D RETURN

1, WRITE HEX A~D PRINT D~TA
I3 ,SAve A COpy
DHEX :INTO MACHINE CODE FILE

COMPLETELY EMPTY LINE, SO CHECK ADDRESS
P8UFF+1
ASPC
PADOR :PRINT ADDRESS FIELD
Nap
NnM/\X :TRUNC~TE CODE IF TOO KOCH ON ~HIS LINt
B :RECALL HEX DIGIT
FI LHI

FOR DIGIT ON THIS LINE
A,B
WIIE:XB ,WRITE IJEX nYTE TO PRINT LINE
FPC
H
FPC :READY FOR NEXT BYTE

CALL GE'rTY
ANI 111B
CZ ERR? :PHASE ERROR
GET VALUE AND COMPARE WITH ASP<:
CALL GETVAL ,TO H,L
XCHG
LIlLO
Cf\LL
CNZ
RE'l'

PASS -
PUSH
CAr,L
MAY BE
LeA
CPI
LilLO
CZ

UTILITY FUNCTIONS FOR PRINTING HEX ADDRESSES AND DATA
,CONVt-;RTTO HEX
ADI "0"

:
PILHEX,

MOV
FILHS: LDA

OR/\
MOV
JZ

LOA
CPI
pop
JNC
ROOM
MOV
CALL

FItHI: LHLD
INX
SHLO
RE'r

:FILADR:
PUSII
MOV
CALL
pop
MOV
JMP

:
:
CHEXz

2031 C05213
2034 E607
2036 CCD720

2'139 C05a13
203C Ei3
203D 2A0201
2040 CDr'31F
2043 C40720
2046 C9

2047 47
2048 3ACF01
204£3 B7
204C 78
21340 CA6C20

2050 C5
2051 CDla02

2054 3A0001
2"57 FE20
21359 2AD2e1
205C CCA920

205F 3AEf20
2062 PE10
2064 C1
2065 026C20

21'68 78
2369 C0962A
206C 2ADe01
206F 23
20713 220001
2073 C9

2074 E5
2075 45
2676 CD4820
21179 1::1
207A 44
2078 C34820

207E C630

LABEL FOUND

NZ fLAG If NOT EQUAL)

CP/M VERSION _

COPYRiGHT © 1976
DIGITAL RESE~,RCH

P. O. BOX 579
PACIFIC GROVE, CA. 939.

SER.# _

:SAVE A COPY OF TYPE
:CHECK fOR UNO~FINeo
,LflOr.t. F;RR0R '
:RESTORE TYPE
:SET '1'0 LABEt. T~P£
:SET TYPE fIELD
:GET CURRENT PC
:PLACE INTO VALUE FIELD

r,BTTY
PS'N
1118
ERR£.
PSW
PLABT
SETTY
ASPC
SETVAL

H,PBUFf+2 ,BEGINNING OF ~TIO
PCON
EPC
FPC ;END PROGRAM COUNTER
EOR

,RGTURN IF NO LABEL DETECTED
FOtlNg. MUST BE DEFINED ON PASS-1

~ttAB :TO MARK NEXT STATEMENT WITH NO LABEL
PASS
A
FI L1

PASS 0
CALt.
PUSH
A"-I/!
CNZ
pop
OkI
CALt.
LHLO
CALL
RET

E~r;L
LOA
0F<l\
JNZ

.FILABz ;FIL[' LABEL VALUE WITH CURRENT ASPC, IF
CALL SETLA
RZ

,
SETAS: :ASPC-FPC

LhLD FPC
SllLD ASPC
RET

ENDAlz LXI
CALL
L!II,O
SHLO
.JMP

: UTILITY SUBROUTI~ES
COHOH: :CCMPAki: D,E WITH li,L VOR EQUALITY

1-l0V A,D
CI'IP H
R~Z
MOV A,E
CMP L
RET

200,h. C03:l20
2'3aD C8

2EH ~H~~a
2014 3Jl.CFOl
2017 87
2"18 C23120

lFf9 2AC001
IHC 22D201
lff, C9

20"0 2"EB20
2r.:l3 220601
20;)6 C04913
2009 C9

2019 CD5213
nlF: fS
20lf [;607
2~21 C40D20
2e24 Fl
2\)25 F601
2027 CD4F13
2~2A 2AD2e1
2020 COSS13
2930 C9

1ff3 7A
IFf'4 DC
H,S Cll
lH6 78
IFF? BO
IPfa C9

1FE'; 2leE01
lH7 CD1202
lFE" 21\ED20
lFEO 220001
Hi'll C31E02
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'!'

CPI
RC
ADI
RET,

WHEXN: :\O;RITE
CALL
LXI
HOV
~VI
INR
LXI
011,0
MOV
RET

J
WHEX81 ;WRITE

PUSH
R/IR
AAR
RAR
RAR
ANI
CALL
pop
ANI
J:-IP

,
PADD: LffLD
PAOORs ;PllINT

XC!-IG~B~H
PUSH
CALL
POP
~ov
CALL
pop
rr,R
RET

Hex BYTE TO PRINT BUFfER
PSW

'0' +10

',11,'-'0'-10

:ADDRESSING NBP
JSKIP A SPACE AFTER'ADDRESS FIELD

CP/M VERSION _
COPYR;GHT © 1976
DIGITAL RESEA~CH

P. O. S:JX 579
PACIFIC GROVE, CA. 9395V

SER. # _

JNOT IMPLEMENTED

,LABEL ERROR

,DATA ERROR

:ADDRESS OF LINE LABEL
, EN0 PC VALUE
,NEXT BYTE POSITION TO WRITE FOR MACHINE COOi

Pop PSW
RE1',

ERRVI :E~lIT VALUE ERROR
PUSH PSW
PUSH Ii
MVI A, 'V'
Cl\LL PEaR
pop H
pop PSW
RET

JERRO: PUSH PSW
MVI A, '0'
JMP ERR',

ERRPa PUSH PS'H
MVI A, 'p'
JMP ERR,

ERRLs PUSH PSW
MVI A, 'L·
JMP ERR,

ERRN, PUSH PSW
MVI A, 'N·,

ERRa
CALL PERR
POP PSW
RET,

SYLABs os :2
E?CI os :2
Nap, os 1

ENO

2 0C 5 Fl
20C6 C9

2000 FS
200E 3E4C
201::0 C3E620

2(1E3 FS
20£4 3£4£

2 0C 7 F 5
2 (lC 8 E 5
20C9 3E56
20CB CD1802
20CE E1
20C£<' Fl
21300 C9

2001 F5
2002 3E44
2004 C3E62llJ

2007 F5
2008 3E50
20D1\ C3E620

20E6 CD1802
20F;9 Fl
20EA C9
20EB
20BO
20EF
20F0

C")

~~

"I"

en
?a
'1\; -0 ~~ ::0

C") U)::;;onon:c§56;;:
C') -.--=::o!=»:.:J
~r5;;~f"'1><~-'
~~~@
1,Q1,Q::o-~ £~
U'l en
Q

TO ASCII FROM HEX

f~~Y~~~~~8~Y:2~~N~9,~IkboRESS: "
JSAVE A COpy

,STORE IN PRINT BOFFER

:WRITE AND RETURN

:NEXT POSITION TO PRINT
;DOUBLE PRECISION
;NtU"·NBP+l

:HIGH ORDER NIBBLE NORMALIZE I
,WRITE IT

0f'H
WHEXN
PSW
"PH
WlIEXN

(J,N!lP
H,~
o
~HEXB
o
A,E
WHEl(8
Ii
M

HEX NIBBLE
CHEX ,CONVERT
1I,NSP
E,M
0,0
H
H,PBUFF
o
M,A

AZPC
ADDRESS FIELD OF PRINT LINE FROM H,L

REGISTER ERROR
PSW
B
A,'R'
PERR
8

;EMIT
PUSH
PUSH
MVI
CALL
pop

,
ERRRs

2~f\9 EB
~~.~~ f!EP20
2~~3 '~rn
2eal OS
20a2 CD962i
Ull5 Dl
21'36 75
2Ca 7 C D962iJ
Ut3~ E1
20~B H
~';8C C9

2tl96 f'5
2097 I?
2~98 IF
20'19 If'
2C91\ If'
2a93 E60f'
2"~D C0362B
2e.r·.0 Fl
2Ml £63;'
2"'.\3 C3862llJ

20'\6 2AD201

2a3Q F5
233E C5
211SF 3ES2
20Cl C01SlJ2
20C4 Cl

2eaa F E3A
2032 D8
2e33 C6il7
21385 C9

2aS6 CD7£20
:iea9 21c:F2IJ
2aoC 5E
2~aC 16~0
2il8f 34
2el:l 210C01
2"93 19
2CH 77
2&l9S C9
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