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C'RG 
J"'P 
JMP 

2!0F. 
Il\'IT 
IN IT A ; RESTART AND ENTER MONITOR 

o:=r: 
J!"'P 

CP.G 40H 

T~!S ROrTI~E INIT!ltlZES IEE F!t! ARES JO? S(!SE~rEhI 
PROCESSING 

; 
I~IT: tx! ?. F!L!0 

l"VI ,. 
l"H~I:.~F!LE\'. " XFA A 

I NI'!?.· MCV ~ A 
I~Y. ~ 
'!)('!' r. 
JNZ o:I':~ 

C!!A~ ?~~ EREA!PCI~~ TJ!l~ 

M"T 
' -

LXI 
INIT3· MCV 

INX 
!CR 
J~Z 

Sixteen 00 MOP's. 

E. ~!P.,~'3 
:: !lP.~ 
!" A 
H 
B 
INI'!'3 

This space can be used for initialization 
routines or 1/0 patches. 

1-'X I 1--f 
H\J!. M 

/J,t/J@/ J-1. 

~I #-- . .:.-

·' 

'. 1 



tz0E7 313110 
eeeA CD3A01 

(00en 00 
\ 0eer 00 
< eeeF ··-0'0· C.lil 
Je1ne~ 
l0071 72 

0072 crss00 
ee75 23 
007e 7! 
0077 FE3A 
2079 rH:SZ4 
007C c::A001 
00'7!' cn=ee1 
?0!?2 C3672'0 

?08!: 21C610 
0ess 227410 
00813 1702 
008D crrn02 
('(>,90! "8 

-- 0091 FE~ t;I 
ee9? CA67?0 
0096 F!'0D 
,rngs C2PH!0 
0093 ?D 
009(' F!C6 
009"' CAf700 
00A 1 ::eer 
00A:! 23 
0014 3f01 
00A5 23 
00A? 3E19 
00~.9 CDF!:M 
00AC 21c::10 
00A F n 
00P0 C9 , 
1"0P1 "E'EJW ¢;~ 
00113 C2('600 
0f2'B6 3EC'6 
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TRIS IS TEE ST!RTI~G POINT OF TR! SEl! ~O~TAI~EI 
STSTEM .ONCE TEE SYSTEM HAS :SEIN INITIALIZEI. COl"MANIS 
AP.r :t!AD F'tOM ":':iE USER !XEC!JT~r. AND CONT?.01 RETURl;S 
BAC! TO TEIS POINT TO ,,EAL A~OTEER COfMANI 

EC~· LX! SP AREA-le 

; 

CALL CBLF ;PRINT CR LF 
NOP ;P~OMPT WAS F.ERE IN ~EV 2 
NCP ; .. NOFS INSERHL 
NOP '. TO MATC'i! EXIST I~:.:;. 
t-<OP ' .. PROl"'S. FPO VE :•HIN 
N.OP J • A 'iEOLE NE'i EPRCl" MASTZR Nfi!!:L 
CALL READ iPrAD I ~'.PUT LHG 
IH R 
f"'CV A M ;FETCff FIRST CEAP.ACTER 
en! 'g, ... 1 ; COMl"A~.'D OR L IN"E \iUl"'H':::? 
JC LINE ;Jn•P IF t!rvE FOR FILE 
CALL VALC ;GE':' COMMA~;:; VALUES 
CALL COt-'tA ; CF.EC:: LFGAL C01'1MAN::S 
JMP FOR 

TFIS ROUTINE READS IN A LIKE !iO~ ~EI !TY A~I ?!AC~S 
IT IM AN INPUT BryFF!R. 
~E! FOLLO~ING AHE S~iCIAL CHAHACT!PS 

CP T"'.":f"H nrs F?AD RC.UTIH 
!.F NCT iECOGNIZEI ~v RCUTINE 
CT~L-J DELETE cu~!E~T LIXE 
rn 'C?:I.!TE CE APAC TB 

Alt nrs~~AYA!!E CEl?ACTE!S !!!WF!N ELAN~ & z A~D Tlil 
HOF AR! RECOGNIZED !! ·rEF R~A"!J RCUT!f.i'E HL OT~IFS 
AEE STIPPEI OVFF. TE! POUTINE ~ILL ~CT ACCEPT MCRZ 
CE!FAC'T!~S THAN T!I INFrT PUFFER WILL EOL~. 

P.EAD~ LXI ;GET INPrT BUFFER A[!RESS 
;SHI A::'T'R!S S 

~VI 
~EY'1'~ CA:L 

/"'CV 
('P: 

JZ 
CP! 

- JNZ 
- "'OV 

CPI 
JZ 
/"'VI 

MVI 
INY 
MVI 
CALL 
tXI 
f'IOV 
RET 
CPI 
JNZ 
MVI 

~,2 
!'!8 
A13 
XI 
!GR 
ASC::t 
:in 
A;L 

iINITIALIZ~ CEA~1CTS~ COUNT 
; ;;EA p ~. "Lll~ :c".J:';.:v 
G~, 

; CEEC"': !O?. ~T:tL ~ 

;~ET AN ASC'I I C? 

I BUF ANI er "?H 

~ ASCR ;PLACE CR AT E~r OF LI~E 

~ 1 ;FIAC! ECF INIICATCE IN LINi 
tr 

A I"!?t:H83 4- ~·D 0F!E 
CLER :CLEAR iE~AirING EDFFIR 
E nn-1 
~ E ;SAVE C~AEACTE? ccr~T 

;zf'a ;CHECK FCP !ILE!: CE"Ar.ACHF 
CCiAP 
A)r::err .U'D ZF"FH 



or.if=!> ·'O 

CJ) 1). 4-· t>1 

001!e l!D 
1!'0119 CA!?D~e 
00PC :?:E 
00BD lD 
0H! eissr 
rzeicp. C~601 
001'.'3 C:3S1'00 
00ce n2111 
00C8 D2::000 
021C11 FEe9 
0N'D C2CIDl1'0 
00!'0 F!5:B 
rz0r2 r2i:terz 
ei1rne 47 
1!'01'.'F. CD0S01 
00rg 10 
00~ A 3E17 
eerc 'Bl> 
00!:\D C!'Prlir0 
12'1!'!r 2:5 
00!1 lC 
0er2 C3ED0QJ 

00!5 l!D 
2'0EF. CP. 
001'7 :5€20 
00!9 2:5 
00!! C:3F.e0P--

(l!'nr nei~ 
' 00U' :?! 

erzr91 te9!2 
eiev2 c0 
00F3 CDF90111 
02'FS !'El~ 
00re c9 

~ 00F!ll DP0:5 
00~! Eee2 
00FD CArnf P. 

\ 0te0 Dl'02 
I 12'U2 !57F 
' 0104 47 
\ 1!'11?5 C9 

<AGE 3 

Cl"P 
JZ 
:CCX 
DCR 

l!S'FA • !"VI 
CALL 
Jn 

CHAR· CPI 
J~·c 
CH 
JNZ 

C'F.ARl '. CFI 
JNC 
r"OV 
CALL 
~CV 
MVI 
C"'P 
JZ 
INX 
INR 
Jll"P 

L 
n:XT 
H 
!: 
l! > !51!! 
OUTS 
NUT 
~ # 

C~ARl 
1!'9'11 
N:E:!T ·z .-+i 
NEXT 
P,A 
OUTS 
M,B 

;rs THIS fST C!ARAC~!B 

;!ECREMENT PCINT!F 
:D!CREMENT COURT 

;CREC~ FOR LiGAt CRAF.ACTiR 
;JUMF IF NOT CONTROL CF.AR 
;IS IT A TU'? 
; IGt\C\'.aE IF f><C'T 

;r:P"o CHARACT!:R 

A,I!D!+e1 A~D 0rrrr 
L ; CF.!C K ~c:s. :mt (I! Lrn~ 
:&SPA 
F. 
~ ;!MCRE~!~T CHAlACTEi CCDNT 
NEXT 

Tl'f!S ?OUTIN!! IS USED TO !IUNF: C~T A PORTIOf\' Ci ~n.CRY 
; 
CLE:l • Cl"'P 

llZ 
MVI 
INX 
JMP 

L 

M. 
R 
CLEP. 

;PLACE EtA~~ IN M!~CPY 

SE! IF TTY Il'J~UT READ! AND CSECr r~R ~TF.L x. 
RETURN WITH ZERO S!T I?Y CTRL·X S!FS. 

IN 
C!"'.'1 
Al'JI 
P.NZ 
CALL 
CFI 
P.IT 

TTS. ;GET TTY STATt'S 
; H1V!PT STATUS 

TTYDA ;rs D>TA A~!ILAiL!? 

(!.t:> i!.4-,?.i7 
<l>"f' 

; F.E".'TJRN I? ~!CT . 
I~S ;GE~ TH! CRAP. 
'X'~40~ ;rs IT A CT~l-X7 

f.£ 18 
c.q 

ef>4> J, 4 
"FE IK 

- C'? 

T~IS ROUTINE FFADS A BYT~ OF DATA FP.O~ THE tSAF.T 

; 
C'UTe~ 1"CV A E 

SOI iDE 
HH:•:" CHAR IN A 
;IS IT A C!i? 

)7 
()..,,, 

: rl<~L /H A'! 

~ :Z- .r /.) z 
;IA)( 7 F' 
tM o-.f b ;A 

, f2 f1"T 



011'.'9 CA2C01 
010C C604 
010! C22121 
0111 C5 
0112 ee20 
0114 Cr2901 
0117 3A1911 
01H !607 
011(; C21401 
011F Cl 
n20 c::; 
21121 78 
0122 3C 
012:: FF.21 
0125 DA2:rn1 
0128 3Al911 

. · 012! ~c 
12C 321911 
12'F t:S03 

e13! !601 
1 0133 CA2F01 
101315 78 
~137 D302 

0139 C9 

013A eiser 
013C CD<i'601 
0l:!F 060A 
0141 Ct1Z601 
0144 0E'FF 
0146 ("N'601 
0149 C::"Y"601 

014C r;D2703 
IZ14F Ct3A01 
0152 2A8A10 
0155 E9 

0156 11E402 
0159 :'Ee'.:! 
015B ::!29510 
015E CD65el 
0161 C:?P104 
01E4 !9 

CUTP4~ 

CUTP3· 

on ?2 · 

CUT21~ 
CUT<:e · 

J z 
·ADI 
J~! z 
PUSH 
""17! 
CALL 
lDA 
AN! 
JNZ 
PCP 
?~T 
~CV 
TNR 
CPI 
JC 
Tr.A 
!NP. 
STA 
Ifll 
ANI 
JZ 
MCV 
C'ITT 
RET 

OUT21 
e:i:::-eg:r 
0'JT83 
:9 
E, , , 

OUT82 
c-J~POS 

~' ~4 
:E 

A B 
A , 

I -'-1 
O!JTE 0 
LFOS 
A 
LPOS 
TTS 
TT'Y'TP. 
OUT80 
A B 
TTO 

PAGE 

; P.E S!T Lil•E ~OSI1'I or. r.: so 
;WAS IT A T!H 
; CO~. T IVC':!: Ir t.cOT 
;SAVE TH CEAF. 
;OUTPUT A SH.CE 

;GET CURRENT LIH PCS I TI Ni 
;rs IT A T!il STOP? 
;OUTPUT ANCTiiIR SPACE IF NGT 
; PFSTOP.E HE CEA? 

;GET CEAP. Hi A 
; IS IT A l/ON-FRDITFG C?.B? 

i DON'T Ii.MP LIN? PCSITION I~ 
; :a IT ~F LIN:: POSITI01'< ... 

; F.3Ar STATCS c.. BA D7 

,f•,P 4' t 

;T~ArfSMI'l' :JATA 0?.-

Ctt 
TFIS FOUT!N! )'I!.L O'C'T"UT A CAPRIAGf RFTU11.~. gJ 
LINE nrr FCLLNU :gv TWO rnzn: CH.AF.ACT!? s .w:iICl:i 
F~OVI~E TI~E FO? pvr~T EEAD TO RFTU?~ 

; 
c F.1'E". f.'VI 3 13 ; c F. 

C.HL OV'Te 
U" ~VI 3,10 • ""7 'i... 

CALL O".J'TS 
,M'\'I ! 2c:c: 

rn1 OUTA 
J~'.P OUTS 

TE!S ROUTINE Jf~?S TC A LOCATIC~ !~ ~I~o;y GIV!~ EY 
TE~ I~PUT COMrA~:J A~J !!G!~S !IEC~T!O~ CF ?iCGRAM 
TE!RE 

; 
EXEC· CALL 

CALL 
LELD 
HRL 

VCE~ 
CRLF 
:E:BUF 

; CE'EC?.:' FOR ? EA"!'!'Iit 

i FI'!'CE AlJD"t;ES S 
;JU~F TO FRC~RA~ 

4 

SC 

co 

"'¢ 
($'·» 

cq 

T!=!S ROUTINE C'!:!C!CS :'~I INPUT COt"'MH':J A·;AHST ALL 
L!GAL CQM~ANDS STOREt IN A TA3LE. I! A LEGAL COf~A~I 
IS FOUND. A JUMP rs !"AJ:JE TC TEAT =oUTINE OTE!R~!Si 
A~ ERROR u!SSAG~ IS OUTPUT TO TR! CSE]. 

; 
CO!"M: LX! 

"VI 
' STA 

CALL 
Jl:Z 
? 8'HL 

:: 1 CT.H 
A 4 
NCR'? 
CQMS 
\(::AT 

;co~MAND TABLE !~~RESS 
;LE~GTS C? :cr~AN~ 
; SA?~ 
; SEAF.CR TAIL! 
;J~~p Ii ILLFGAL CC~MA~D 
iBE F.ER3 NO'll' 

.6-4 f:J7 

fP.·,,1 11-tJ 



~'1e5 2A7410 
01€8 lA 
01f9 3C 
01€! CA'?Eel 
01eD 3A9510 
'-11170 4F 
0171 CDPe01 
0174 1A 
0175 EF 
0176 13 
0177 1.A 
0179 E7 
0179 cs 
017A 13 
017'B C3Se01 
017E 3C 
017F C9 

0180 lA 
01~1 n: 
01~2 C28Cn 
0185 23 
~nee 1:! 
0187 0D 
Q!1i:ie c2e0e1 
01SP C9 
018C 13 
01er 0r 
01eE c2i:ic01 
0191 0C 
0192 C9 

019::' AF 
0194 11PA10 
0197 0S0C 
0199 1:!! 

PA.GE 5 

THIS ROUTINE CHECKS TO SE! IF ! FAS~ CcARAGTER STRI~G 
IS EQITAL TO AN~ O! THE STRINGS CONTAI~Er IN A TABLl 
POINTED TC ET D,E. ?H! TABLE CO~SISTS OF A~Y ~UMBIR 
OF CEARS WITH 2 'BYTES CONTAINING VALUES ASSCCIATII 
WITH IT. '1'HF END or 'l'EE TAl!LE IS MAR7-ED 1NITH A -1. 
THIS ROUTINE CAN BF USED TC SEAFCH THROUGH A cor~ANt 
OR SYMP('L 'l'APLE. or RFTt!RN I Ii' T'!fr ZEF.C FLAG IS SET 
A !l'ATCH WAS FOtrnr; IF ~OT I NO i"'.4.TC'H ii AS FO!.i~t. IF 
A MATCE WAS FOUND D1E PC!NT TO THi LAST BY!E 
ASSOC IA-TED 'flTP TH! CHARACTFR STRI~G. Il \'O'I DJE 
PCINT '1'0 THE NEXT LCCATI~N AFTER TEI I~I O! TEi TAELi 

; 
COt-'S: LELD ADDS ;FETCH COM?!Ei. P. DJF.!.SS 

LtAX r ;GET NEXT BVTE 
INR A iIS I'l' -1 '2 
JZ COMSl ;ABORT I! so 
!.JA N CF.P. iGET L:ENG'!E: c ]" STRI 1:G 
~cv c A 
CA!.t SEAR ;ccMPAR! STRINGS 
LTlAX D i!!TCH run: 
MOV L A 
INX D 
LDA.X r iHTC:E! VAlU~ 
MOV !1 A 
RZ 
INX n ;sE~ TO NEXT STRH:G 
J"'P COMS 

COl"5l: I!\E A iCLEA? ZERO FLAG 
R!T 

TFIS ROUTINE CHECKS TO S!! rr TWO CHAEACTiR STRINGS It 
M!~CEY ARI EQUAL TH! STRINGS AF! POINTEI TC ~y L E 
!ND E,L. ON ?ETTJ"IHf. TEE ZPO !L.At:i SET P:JICA.TES A 
MATCH. R!G c !NII CATES T:f! LENGTH or THI STRI NU.S ON 
PFTUl:!t<!. THE POINTPS POI N'!' TC T~F. NEXT A:::Ji<ESS AFTER 
TR! CHARACTER STRINGS. 

; 
SEAR: 

H!CA: 

T:!':IS 
THEN 

; 
ZEl'!· 

ZPUl: 

LDAX 
C,.,P 
JNZ 
!NX 
IN! 
DC'R 
JNZ 
F.ET 
INX 
!CR 
JNZ 
INR 
RFT 

RCt:TIN! 
USED Ei 

XRA 
LXI 
MVI 
rcx 

1> 
~· 
INCA 
R 
r 
c 
SEAR 

D 
c 
INCA 
c 

(!RO!S 
OT:!EP 

A 

ir"E'l'CE CF.AP.ACT!.., 
;co~FARE CF.ARACTIRS 

iDECREMENT CE!FACT!1 CCU~! 

iCLUP. Z!P.O FLAG 

OUT A :STJF FER H- M"F!"GEY "ti HI CE 
SCANNHJG ROUTINES 

• ,.,_m 
' 1_,. !. ... A ERO 

;) AEUN12 i"lll'J!FER A.DrRESS 
"Q 12 iEt'FFER LEt.GTH 
r ;rECF!i"'ENT AHH~~ 

IS 



019A 12 
019B 05 
019C C29901 
019 .. C9 

01A0 er.net 
("H3 DA8104 
01AE C9 

01 A7 210000 
0HA 228C10 
01A:C 227El e 
0H0 CD!?301 
en:; 21csie· 
011!6 23 
01P7 7! 
01P 9 !'!20 
0l]A 3F 
01:!3:! D0 
01BC C2Be01 
0LEF 229610 
01C2 CD3909 
01C5 3F 
01C5 D0 
01C7 F!2F 
01 C9 C2F101 
01CC 117E10 
0!CF 0!05 
01Dl 23 
01!2 7! 
01D3 FE2F 
01D5 CAE101 
0H9 01: 
01D9 FA8104 
0ltC 12 
01DD 13 
01D!: C3D101 
01El 3E20 
01~3 0D 
01F4 FAEC01 
'1'H7 12 
01E8 13 
01E9 C3E301 
0!EC CN509 
01 !F 3'F 
01F0 re 
0111 117E10 

' 

STAX 
:CCR 
J"IZ 
RET 

D 
B 
ZBUl 

P.li.GE 6 

;ZERO Bt!FER 

T;:"IS ROUTINE CALLS ETP.A TO O"PTAIN TEE INPUT PAF.At-'ETER 
VALUES ANt CALLS A~ ERPOR ROUTINE IF Ah ERROR OCCURRED 
H' TP.'AT ROUTH;E 

v.uc. CALL 
JC 
RET 

ETP.A 
WHAT 

;GIT I~PUT ~AR!vETE?S 
; JUMP I? E?.RCR 

THIS P.C1JTINE EXT"!L~CTS Tllr VALUES ASSOC'!AHD ~'!TE A · 
co~~A~D FPO~ T!E INPUT STR!A~ A"D PLACES TEE~ IN THE 
ASCII BlJFF!'.R APTJF IT ALSO CALLS A ROUTHE TC 
CO~VIPT T!! ASCII HEIACECI~ALS TO !I~•iY A~D STORES 
THE~ IN THE 3INARY BU:~ER EBU! ON RETURN CAR~Y 
SET I~DICATES A'I EFPOR IM I~PU'!' ~!RA~!TERS. 

; 
ET!ft · LXI 

SHLD 
SELr 
CHL 
!XI 

VAL1: IN! 
MO'l 
C:?I 
C'~C 
FNC 
JNZ 
SELD 
t:'ALL 
c~c 
?NC 
CPI 
J'I z 
!.XI 
MVI 

1T AL2: INX 
MQV 
CPI 
JZ 
tCF. 
J~ 

S'!'AX 
INX 
J~P 

VAL3 · WV! 
VAL4: DCF. 

J~ 
STAX 
INX 
JVF 

ro~!: CALL 
Cr-<C 
!i.NC 

VAL::· LXI 

H 0 ;GET A ZERO 
~BUF•2 ;ZE?O VALU! 
FEUF ;SET NO FILE NA~E 
ZIUF ;ZERO PUFFER 
H. IBFF-1 
H 
A.~ ;FE~CF I~PUT CEARACTIR 

;roor FOR FIRST C~ARACTER 

;RETU~~ I! NO C!FRY 
V!Ll ;JrMF IT NC ELACK 
PNT! ;~AVE POINTIH 
SBLI ;SCA~ TO FI~ST FAH!'ETER 

, ' ' 
' 

;RETUtllli IF CR 

VAL5 ;NO F!LF NAME 
D,F!rF ;NA~E FOLLOWS FUT I~ F]UF 
C NMLFN 
F.: 
A ~ 

VAL3 
c 
'iF.:A T 
D iS!ORE FILE NA~E 
r 
VAL2 
A,' ;G!T AN ASCII S?ACE 
c 
DONE 
t iFILt IN ~ITE SPACES 
D 
VAL4 
SBL2 



01F4 CD9A0'B 
01F7 78 
e1F9 FU5 
01FA :3F 
e1n ns 
01FC 017E12 
011'1' CD4A02 
0202 D8 
022'::5 228112! 
111206 217!10 
0209 Ctr:305 
0~0 C CD:3909 
020F 3F 
0210 1:0 
0211 118210 
0214 CD9A0'B 
0217 78 
021; F!2'5 
02lA ~F 
0211! D8 
e'21C 01'!12te 
021 F CD4i:l02 
0222 DS 
022::s 22ec10 
0226 218210 
0229 CDE:!05 
022C :B7 
022D C9 

022E 210000 
0231 0! 
02:32 '97 
0233 ca 
0234 54 
ein: 5D 
023€ 29 
0237 29 
0239 19 
0239 29 
023! te:5e 
02:!C FE0A 
023E ~F 
02~F D8 
0240 5F 
0241 1e00 
0243 19 
0244 0:3 
0245 C33102 

. , 
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CALL ALPS ; FtAC! FA.i\Al·T ET!R u !rFHR 
MCV A 5 ;~ET DIGIT CCUHT 
CPI 5 ;CHECr. NUl"'B~P CF DIGITS 
CMC 
RC i:llETURN IF !CO f"ANY DIGITS 
LXI 1! uur 
CALL !HU ;CONVF!IT VALUE 
P.C ;ItLEGAL CEAF.AC~ER 
S:itr BBUF ;SAVE IN 3INA~Y B~FFER 
LXI E:.A:EUi 
CAI.L NORI"' ; t\ORl"'ALizr ASCII VAL U::: 
CALL S'ELK ;SCAN TO N!XT PARAMETER 
c:--c 
RNC ;RETURN I! CR 
LX! D APU!-4 
CALL ALPS ; FLACE PARAMETEF. IN Br:F!~P 
l"'OV A.E ;GE"' DIGIT COUNT 
CPI 5 ;cH!CI NrMl!ER OF ::l!GITS 
CMC 
RC in'.TU'ltN IF !00 MA~Y DIGITS 
LXI l! A:BUF• 4 
CALL A!IEX ;cONV!RT VALUE 
'? c ; ILI3GAL VAtt:E 
SRLr DU!-2 ;SJ.VE IN 3INA:F.! !UHER 
LXI R.Al!UF ... 4 
CALL NOFI"' ; t\OFl":ALIZE ASCII VAW! 
ORA 1 ; C'L'F.AR CAP.F.Y 
RET 

TF.IS ROUTINE FY.TCHES rIGITS FROM TE! BUfF!F AitR~SSit 
]!T 1!,C AND CONVERTS THE ASCII DECil"'AL DI~ITS INTC 
BINARY. rP TO A 16-BIT VA!L't CAN BE CO~VERTFD TE~ 
SCAN STO?S ~HEN A BINARY ZEP.O IS !OUND IN THE !Ui!tR 

ADFC· LXI H 0 iG!P A 1€ !IT ZFF.C 
ADU· t'DAX ]! iFETCF. ASCII DIGIT 

ORA A ;SET ZERO FLAG 
RZ iP.!TURN I FF :FIN H liE:l 
1-'0V D ii iSAVE CURRENT VALUE 
MOV E t ;SAVE CU'R~!NT VALUE 
DAD H iTil"!'S TWO 
DAD R ;TI"ES T'iO 
DAD D ;ADD IN CRIG-INAL V!lt':!: 
I'AD F. ;TI!"'ES TWO 
SUI 48 ;ASCII BIAS 
CPI 10 ; CHECK FOR LI GAL V!LTT! 
CMC 
RC iRETU'R~ IF !~RO~ 
"'10V E A 
MVI D 0 
DAD ::> :ADD !N NEXT DIGIT 
INX B ;INCREMENT PCINTER 
JMP ADE1 

; 
; .TRIS ROUTINE FETCHES !IGITS FROM TH! 3UFFEE AitFESSEt 
; BT l! C AND CONVERTS THE ASCII H!XADECI~AL :IGITS INTO 
; !!NARY. UP TO A 1€-BIT VAL!!E CAN :2E CONV!FTEI Tli.E. 



024a 210000 
0?4E 0A 
024C B7 
024I: ca 
'-'24E 29 
024F 29 
0250 29 
0251 29 
0252 CD5F02 
02~5 FE10 
0257 ~r 
0259 rs 
02!:9 85 
025A t=F 
0?5'P 03 
025C C34B02 

025F !'630 
02e:1 F'E0}. 
0263 re 
0264 nen 
0266 C9 

'1!267 C:C>.C'1!2 
02e:A 217410 
026D 4€ 
02eE Cr0601 
0271 23 
0272 46 
02'?3 C306211 

0276 CD6702 

0279 0620 
027] C306e1 

027E C:CC902 
0281 CD6AV'2 
0284 23 
021'.15 46 
0286 C30e0l 

FAGE 8 

; SCM1 STOPS l.'EEN A :BINARY ZF'PO IS FOUNJ; H TH! BUFFER. 
; 
!E:EX LXI H 0 .,..,..~ 

tu ....... A 16 :EIT ZYRC 
A?.!1: Ll\U E iH':'CH ASCII DIGIT 

ORA A ; SET ZERO FLAG 
RZ ;?ETUBN IF !ONE 
tA:C !l: ; LEFT SHIFT 
DAD E: i LE'FT SHIFT 
ur a: iLEFT S ETFT 
::>AD 1:! i LEFT S~IF'!' 
CALI AE:Sl ; conrE!IT TO :=HAH 
CPI 10H iClH'C! !CR l:.:ii:GAL VAL:;~ 

C"'C 
RC i FE TUR~ IF ERROR 
AD::l L 
"OV L. A 
I~X B i INCRE~ENT PC IN TE~ 
Ji"P Al!El 

"''!=IS SUFROUT!NF CONVERTS ASCII l:i!X DIGITS INTO IIl\Aii. ! 
j 
AHS1: sur 48 ; ASCII BV.S 

CPI 10 ;DIGIT 0-10 
RC 
StTI 7 ; ALPl:iA BIAS 
RFT 

T~IS RO~"'!NE GO~V!U'I'S A !!MARY VALITI TO ASCII 
E:EXADEC!~AL At.:1) OUTPUTS THI CF.ARACT:EFS TC 'I'li.E TTY. 

, 
!'.OUT· 

C:10T: 

CALL 
LXI 
l"QV 

CALL 
INX 
r-cv 
J~P 

"2INH 
H HCON 
Il, I" 
C'UT8 
F! 
B ~ 
OUTS 

; CONV!RT V.HrE 
iCONVI?SIO~ A?EA 
;FETCH OUTFUT CR!FAr,TE~ 
;OUTPUT CHARACTEF 

;FITCE CHARACT!~ 
:GUTFUT CEAPACT2P AND RETURN 

TFIS ROUTINE DOES THE S!v! AS A!OVi 3UT OGT?UTS A 
PLA~;c A FUR THE LA ST CEAPACTE"R 

; 
HCT"E: CALL HOTJT ;CONVERT ANL OUTPUT 
; 
; THIS ROUTHlE OUTPUTS A :S LANK. 
; 
llLKl: ~n E, 

, , 
iGET A BLHf.' 

Jl"P OUTS ; Ot'TPGT IT At\ D RETURf\ 
, 
; THIS ROUTINE CONVE~TS A !!NARY VALTIE TO ASCII 
; I!CI~AL DI~ITS A~D OUTPUTS Tl:iE CEAEACTERS TO '!'iii TTY 
; 
IOUT' CALL 

CALL 
INX 
t"('V 

Jn 

BINn ; CONV3:RT VALr:E 
HOUT 3 :OUTPUT VALUE 2 LIGITS 

3 M ;GET LAST DIGIT 
OUTS :CUTFUT A~D FETURS 



0289 2A8A10 
02ec 3ASD10 
028F l!C 
0290 C29M.:2 
029Z 3A8CH~ 
0296 PD 
0297 C291!02 
029A 37 
IZ29E 23 
029C 228A10 
029F C9 

02!0 46 
02!1 3E0D 
02!3 1!8 
02A4 ca 
02A5 CD0601 
02!8 23 
02A9 C3J.002 

02AC 217410 
02!"':' 47 
021!0 lF 
021!1 1F 
02'B2 1F 
02P3 1F 
02P4 CD:r:F02 
021'7 77 
021!8 23 
021!9 78 
021!! CD1!F02 
021!D 77 
021!E C9 

02:er re0r 
02C1 Ce:!0 
02C3 FF3A 
02C5 D8 
02C6 C607 
02C8 C9 

FAGF S-

THIE ROUTI~i IS USEI BY OTHER ROUTINES TC I~CREMENT 
~BF STARTING ADDRESS IN A COMMAN:t AND CO~PARI IT ~ITS 
TEE FINAL ADDRESS H ·rHF CO"'MAND. o~ "!H:TFBt. THE 
CARRY FLAG SIT INDICATES T3AT TEE FINAL AD~RESS EAS 
:BEEN R!ACHED. 

; 
!CH!': tHt:t 

LDA 
CMP 
JNZ 
tDA 
CMP 
JN Z 
STC 
INY. 
SF'!D 
RET 

nur 
:S:SUF·3 
H 

;FETCH STA~T ADDRESS 
;STOP ADRESS HIGH 
;COMPARE A:tIRESSES 

ACE!: 

ACEl 
E:BUF 2 
L 
ACH1 

Pl!UF 

iSTOP ADDRESS LOW 
;COMPARE AIIRESSES 

;SIT CAPRY I! r;rit 
i!~CREMENT STARf ADDiESS 
iSTORE STA~T !DIRESS 

TF.IS RO ITT IN!: OUTPUTS CHAIUCTERS c: A STRI lfG 
UNTIL A CARR HG! R!T'!TRN rs FC'O'ND. 

; 
SCRN: f'!OV 

l"VI 
CMP 
RZ 
CALL 
INX 
Ji"'P 

:a M 
A, 13 
l3 

Ol'JT8 
H 
SCRN 

;rrTc~ CHARACTER 
iCPF..IAGE RETURN 
;CF.ARACT!F. = CF.? 

;orTFUT CEARACTER 
;INCR!M!NT AIDRESS 

TFI~ ROIT':.'INE C'OlllV'Ell~S TEI' :EINAPY VHTT! IN PEG b. IlliTO 
ASCII HEX~DECI~At rIGITS Allit STORES THEr IN vz~ORY 

; 
:a INF': 

TEIS 
j 

BINl: 

tXI 
!"'CV 
RAR 
RAF 
RAF. 
R!R 
CALL 
MCV 
rnx 
MCV 
CAtt 
MOV 
RET 

ROUTINE 

ANI 
ADI 
CFI 
RC' 
,HI 
RET 

H. HCN! ; CONVERSION 
B A ;SAVI V!LU! 

EINl 
M A 
H 
A :S 
BINl ;co~VERT TO ASCII 
M,A 

CCNVEFTS A VALUE TO REX!DECivAl 

0FH j 10~· 4 BITS 
48 ; COt!VERT TO ASCII 
=a ;!:!GIT 0-9 

7 iMCrIFY FOR A-! 



02C9 217410 
02CC 0664 
02CE CDDA02 
021'1 0e0A 
02D3 CDDA02 
02re ce:30 
02!)8 77 
02t9 C9 

021'! 362F 
02DC 34 
02rr g0 
02D! D2DCZ2 
02E1 80 
02!2 23 
02:;3 cg 

FAGE 10 

; TEIS ROTJTINE CONVE'!)TS TE! Eif\!AF! VALUE IN REG A INTO 
; ASCII DECivAL PIGITS ANI STORES TEI~ IN ~E~CRY 
; 
Bin: LXI 

MVI 
CUL 
MVI 
CALL 
AI:I 
f"CV 
RET 

H, HCC~' 
E .100 
EIDl 
:a le 
1:ID1 
'0, 
M.A 

;CONVERSION ADDRESS 

; CONVERT IH!N::JREDS DIGIT 

;CONVERT TENS DIGIT 
;GET TTNITS DIGIT 
iSTCRE I~ ~EMORY 

TEIS !O~TINE CONVl'!)TS A iALUE TO DECIMAL 

' FID1: MVI 
INR 
S'!Jll 
JMC 
Arr 
!NX 
?.F'!' 

M. 0'-1 ;INITIALIZE rr~IT CCU~T 

B ;cEEC~ rIGIT 
B!H 2 
B ;RESTORE V!LtE 
H 

L~GAL COMMANI TA~L! 

' e2E4 44554I50 CTA!: !'F 
Dlti 
DB 
nr 

"rur~?, 
DUMP 
'EXEC' 
EXEC 
'ENTF' 
ENTR 
'FILF' 
FILE 
'LIS'!'' 
LIST 
'DELT' 
DELL 

;!'Ui":F COl'!:··AN! 
;COMMAND ADDRESS 
;EXECUTE co~~A~D 
;cc~MANt ALtRESS 
;ENTE:t COMf"IUD 

02!8 2F03 
02'EA 4558454:.' 
02FE 4C2'1 
02F0 454!5452 
02i:o4 9Ie4 
02'F6 46494C45 
02FA 650~ 
02"C 4C495354 
0300 FE05 
03e'2 44454C54 
0306 eit06 
0308 4153534D 
030C 8406 
030E 50414745 
0312· 4903 
Z314 43555354 
0::"18 0020 
031A 4252454~ 
031E F50C 
0320 50524F43 
0324 AfeD 
032e FF 

032'7 3A7El0 
032A B7 
032E CA8104 
032! C9 

' 

DF 
rrli 
DP 
D'.V 
rB 
DW 
rE 
D'li 
DE 
rw 
DE 
!lW 
r:s 
DW 
I::3 
DW 
DB 
rw 
D! 

Assv· 
ASSM 
'PA.GE' 
PAGE 

CUST' 
2000E 
~BREK' 
B"=!Arr 

PROC' 
P!iOC 
0FFR 

;FILF COMMAND 
;co~~AND ADDRESS 
; LI ST C Cf''l"ANI: 
;CO"lf'l!ND ADDRESS 
;DFLET'E C0~1 MAND 
;co~MAN! ALrRESS 
;ASSE~BLE CO~MAND 
;COMMAND AtrRES~ 
;PAGF TRA~SFER COMMA~D 
;co~MA~D ADDRESS 
;c~STCMER COM~ANr 
;COMMAND A~D~ESS 
iBREA~POI~T CO~MA~L 
;coMMAND ADDFESS 
ii?ROCEED CO~MAND 
;COMMAND ArrRESS 

TEIS ROUTIN! CHECKS IF ANT PARAMETERS WERE E~TEEID 
WITH TH! co~MA~D IF NOT AN ERROR ~ISSAGi IS ISSUED 

VCE7.: tDA 
ORA 
JZ 
RET 

ABUF 
A 
'llHA.T 

:FETCE FARA~ETER BYTE 
;SET !'LAGS 
;r-;o PABAMET'E'R 

TF!S ROU~INE DUMPS OUT THE CON'!'!hTS OF ~I~OEl FRO~ 



0:32"F CD2703 
0332 CD3A01 
0335 2A8A10 
0338 n 
0339 C:C7602 
033C CD8902 
033F DB 
0340 n 
0341 !e0F 
0343 C2352'3 
0346 C33203 

0349 CD2703 
e34C 3A8210 
034F P7 
0350 CA8104 
0353 2A8A10 
0:355 EB 
0357 2A8C10 
035A 0€00 
035C lA 
035D 77 
035E 23 
0357 13 
0360 05 
031.:'l C25C03 
0:3E4 C9 

0~65 CD3A01 

03E8 3A7E10 
036] 'B7 
036C CAF003 
0:;sr CD3F04 
0372 EB 
0373 C28A03 

0376 3A7E10 
0379 B7 
037A CA84e4 

037D 3A7Dle' 
0380 E7 
0381 C2~F03 
0384 219204 
0387 C38n4 

FAGE 

i TF.'E STAPT TO FINAL ADDRESSES GIVEN IN TliE COt':l"A.ND. 
; 
DUrP: CALL VCHK iCRECY. FCR HPAMETE-os 
turv~: CALL CRLF iSTART NEW LINE 
rUM1 · LEL! 'B:BUF iFETCH !":!MORY A!r!-!!:S S 

MOV A,M 
CAtL ROT:B ;ounuT VAWE 
CHL ACEK ; CHECK ADrP.Ess 
RC ;RETURN IF FINISHED 
!"CV A.L ;rs NEXT A:trRiSS 
AN I 0FR DIVIS I:ELE :BY 1e7 
JN Z DTJ).01 
JMP DUMS 

TEIS ROUTINE V!LL l"OVE 256 !TTIS FRO~ lST ADDRESS 
GIVE~ IN co~~AND TO 2ND ADrPESS IN co~~ANr 

; 
PAGE: 

PAGl: 

CALL 
LDA 
ORA 
JZ 
LR Lr 
ICHG 
U!LD 
MVI 
LDAX: 
MOV 
INX 
rn:r. 
DCR 
JNZ 
RET 

vca:a: 
ABUF- 4 
A 
lffiA T 
:a:BUF 

:!lli'CF-2 
P,0 
D 
M ! 
H 
r 
:e 
PAG1 

; CHEC! FOR ? AR!"'ETE?. 
i!!TCH 2N~ FABA~E?IF 
;roES 2t-it PARAt-:ETEF EXI5T'i 

iFETCH ~OV! TO AIDRESS 

;F!~CH ~CVE TC AI!EESS 
;sn COUNTIP. 

; DrCREME~T CCt'NT 

11 

'l':!IS ?.OUTINE INI'i'HLIZ!S TE! :EEG INN ING OF FILE ADtRESS 
An H'D OF FIL! ADDFESS AS WELL AS TH:: FILE A.iiiA 
WHFN TF.F FILE COMMAN!' IS USED 

~I!E· CALL CRLF 
j CR!'C !< FCR FILE PA?.AMET!RS 

LDA nur 
CRA A 
JZ FOUT iNO - GO LIST 
CALL FSU. iLOOK UP FIL:: 
XCHG ;PNTR IN tE 
JNZ "'EST 

NO FNTRY 
LIA HUF i CHECK ::i'OR PAR AM 
ORA A 
JZ 1#HA1 ; NO'?? - E~FCP -· 

CEFC1\ FCR ROOM IN DPECTOPY 
, 

LDA FEF 
ORA A 
JNZ P.OOr-' 
IXI 1'! EMESl 
JMP MESS : .. 

~',". 't 



038A 3A7E10 
038D ]7 
038E CH22':! 
0391 2A8A10 
0394 7C 
0395 l!5 
0396 CAJ?203 
0399 219704 
039C C38704 

039F 2A7:S10 
et3A2 EP 
03A3 217€10 
03A€ t5 
03A7 0E05 
03A9 7'E 
03AA 12 
03A '9 13 
03A C r2!t 
03AD 23 
03AE C2A903 
03131 Dl 

03'92 2124Hl 
03'!!5 0E0D 
03137 lA 
03P8 4E 
031!9 77 
03:BA 78 
03:e:B 12 
03llC 13 
2'31lr 23 
03PE e'D 
03:SF C21!703 

03C2 3A7E10 
03C5 :B7 
03Ce CA!A0:: 

0:!C9 2A8Al 2' 
03CC 222910 
03C F 222:Bl 0 
03r2 n 
r213:i3 F4 
03D4 CAD903 
ei::t7 ~e01 
03D9 AF 
03DA 322D10 
03tD C3EA03 
03F0 3ACAH'J 
03E3 FE53 
03F5 0E06 
03!7 CAEC03 
03EA 0E01 

03Er 212410 
03E:!' 79 

i ENTRY 
TEST: 

; Mf'V4S 
ROOM· 

FOryND AP.! ~HESE PAEAMETIRS 
LI'A ABU'F 
ORA A 
JZ S1#AFS 
L:S:LD :B:BU:F' 
r-<OV A,H 
OB.I\ L 
JZ S'iAPS 
tXI !.EMES2 iNO-NO CAN'T 
J~P MESS iIT - !1LETE 

F!t! ~AME TO ELOCK PCI~~ED TO 
tF.LI: FREAr 

0 
IR.ST 
Y F~EA: 

PAGE 12 

XCHG 
LXI 
PUSF. 
MVI 
'10V 
STAY 
INX 
DCR 
INX 
JNZ 
POP 

R.F]U'F ;FILF NA~E FOINTE3 I\ ii L 
t 

MCV23· 
C.NMLEN ;NAME LENGTE COUNT 
A :"! 
D 
D 
c 
F. 
l"OV23 

iTEST COUNT 

t iRESTCRE ENTFY PCINTZ? 
; MHE 
SwAPS · 

POINTED TO BT D .E CURRENT 
p: .1!1Ee 

FILE 
LXI 
M'TI 
tDAX 
MOV 
M<'"l 
"'CV 
STA! 
INX 
INX 
DCR 
JNZ 
FOR 
LDA 
ORA 
JZ 

S'iAP: 
C FELFN i!~TR! LI~GTE 
D 
13 M 
M. A 
A :ii 
r 
D 
H 
c 
S"NAF 

iIXCEANGE 

i"EU"F POINfiBS 
iTEST CCU~T 

2ND FAEM'"FTE~ 
A:?UF 

PROCESS 2ND 
mu 
s:rt:r: 
SRLD 
f"'OV 
ORA 
JZ 

FIL::'0 · MVI 
FIL35 • X"DA 

FOUT~ 

STA 
JMP 
LDA 
CFI 
MVI 
JZ 

FOOT· "1VI 
; OUTPUT TF.I 
FOUL: LXI 

MCV 

A 
Fl"OT 

PA ? .. .\METER 
"3:SUF "'' 
BOFP 
EOFP 
A L 
H 
FIL35 
M 1 
A 
~AIL 
FCOT 
I"E1TF"'"4 

;GET \DDRESS 
i SET EEGH! 
;SE"' END 
;rs ADDRESS ZEFO? 

; Y!:S 
iNON-ZERO - SET !CF 
;AND MAX trnr ;: 
iOUTPUT PARAMETEFS 

-s· iIS CC~f"'AND FIL!S? 
C .MAXFIL 
FOUL 
c 1 

~ CF ENTRIES IN C 
F.. F!LE2 
A.C 



03F0 327'Dl0 
0313 r= 
03F4 1Hl500 
0:3F'? 19 
0:3F8 7E 
03F9 1!7 
03!A C20A04 
0:3FD 23 
03FE ee 
03FF 23 
0400 C21ZA04 
0403 "Ii"' '-·'V 

0404 33 
0405 23 
0406 23 
0407 C31F04 

040! E1 
040] 0!:05 
040! 46 
040E CD0601 
IZ411 0D 
0412 2:3 
0U3 C20DIZ4 

0416 CD<'l!ll'4 
0419 CD2l!04 
041C CI:3M:l1 

041F 110400 
0422 19 
0423 3!71'10 
0426 3r 
0427 C2F003 
042A C9 

04213 Ct79e2 
042! 23 
e4n n 
0430 2:S 
0431 E5 
e'432 CD6'702 
~43!: El 
0436 7E 
043'? 23 
0438 23 
0439 E5 
e'43A CD'7602 
043D Fl 

.... 043'E cg 

043F AF 

FI Ni;"· ST.! FOCNT ;SAVE COU~T 
PUSF. E 
LXI D.N~LH' 
DAL D 
r-ov A M 
OPA A 
JNZ root ;NON ZERO OK TC OtTTPU! 
INX H 
ADD M 
INX E 
JNZ roor 
rnx SP 
P\X SF 
INX P: 
INX E! 
Jf"P HET 

; !B.H AN E~'TF.Y TO OUTFUT 
FOCD: PCP H ; PT~ 

M'!i! C. NM!.:EN 
FAST: MOV :B M ; r.c A! C £AP. ACT ER TC J 

CALL OUTE 
DCR c 
INX !I 
JNZ FAST ;no !F.! REST 

t-:OW Ot'TJ:UT :!!FGIN Ell/D PTRS 
CA.LL !CCL ;OUTPUT 3EGH: 
CALL FOOL ;OU'!'FnT nm 
CALL CRL:? ;A~t c B 

; Tf.ST COUNT R t FO!fl!TS HS"' EOFP 
FEET· LXI D,FELEN-NMLE:;-4 

tAt r ;:"'CV! TO NEXT ENTRT 
LDA ;'OCNT 
rc:i. A iTIST COUNT 
JNZ FINE ;MORE TC re 
RIT .iDONE! 

OUTPUT r.;uM'9EF. POINT'Et TO :lT E L 
ON RET. P,L POINT 2 WORDS LATER 

COL· CALL BLKl ; SPACE 
INY ;: . 
~c-v A.I" 
rcx R 
PUSE F: 
CALL P'O~T ;OUTPUT 
POP H 
MOV A,M 
INX H 
INX: ii 
PUSF. F. 
CALL F.OTll iOUTFUT 
POP E iPESTORE ii L 
PET 

SE!RCE TEF F!LF tI~ECTORY FOR TEE ?I~! 
WHOSE ~AME IS I~ FPUF. 
RETU~N IF FOUND. ZERC IS rrr. R.L ~CI~T TO 

FAGE 

E~TRT VSILE SEARCHING CN ENTR! !CPNI WITH AII? 
ZERO SFT F!F mo )0 AN~ Fl!!D TO THE A~~F OF EKTR! 

' FSEA: XRA A 

13 



PAGE 

0440 327D10 STA FEF ;CI.AIM NO FREE WTPIES 
0443 0ee6 M.VI 3.MAHIL iCCUNT OF EnRI.ES 
0445 112410 txI D.FI!.E0 iTA:ELE ADDRESS 
0449 217610 FSE10 · LXI H. F:eTJF 
044!1 0F05 MVI c NMLEN 
044D CD8001 CALI SEAR ;TEST S'l'RH\GS 
0450 F5 PUSP.: PSW ; SAVE FLAG 
0451 D5 PUSE r 
0452 1A LDAX D iGET BOFF 
2'4!"3 137 ORA A ; EMPT! :EN'IP.!? 
0454 C27504 J~Z FSE20 
0457 13 INX D !~l"rf\~-;;"' 

I -..4 VJ.,_ OTI:rR won 
04~8 1A LDAX D 
0459 37 ORA A 
045A C2"504 JNZ FSE20 ;NOPE-GO TEST FOR ~ATCii 
045D u XCEG 
045! 11FAFF !XI " -~MLZN-1 " 0461 19 tAD r iMOV TO 3EGIIJNING 
04€2 227])10 SELD B!AD iSAV'E AD::JR 
0465 7A MOV A D 
046€ 327D10 STA FE! iSE'!' FPEE E'I':''?.! FOG~D 
0469 El POP g iRESTOR INT!RII" FTR 
04€A ~1 POP PSW iUNJUNK STACK 

; MOV! TO N!XT ENTPY 
04€13 110800 FSE15· LXI D FrLEN NMLn 
04€! 19 DAD D 
04€F E] XCHG iNEXT E~!TRY ADDR IN rE 
0470 05 tCP. ll iTFST COUNT 
0471 ce RZ i!lO~E--NOP! 
04'72 C34804 Jl"'F FSE10 iTRY NEXT 

iE~TRY '#ASN 'T Fl' E!. "'!ST FOR MATCH 
0475 El FS E2rz ~ POP !i 
0476 fl POP PS\V 
0477 C26E04 JNZ FS'E15 ;IF ZERO CLEAR. NO l<ATCH 

; EMTR! FOUNr 
047! 11F1l:FF LXI !.1,-NMIEN iBACrnP 
04'7! 19 rAt D ;H.L POINTS TO :!~TRY 
047! 7A '10V A D 
047F :B7 ORA A ; CLEAR ZEt:C 
0480 C9 RET ; TliAT 'S ALL 

orT!ltT !RRCP. l'"!SSAGE FOR ILU:CAL CCMMAH 

0481 CD3A01 
0484 219t04 
0487 CDA002 
048A C~e700 

; 
WHAT~ 
\l'HAl: 
MESS: 

' 

CAtL 
LXI 
CALL 
Jl"P 

048D 574841540DEMES: DP 
0492 46~54C4C0tEMES1· rB 
0497 4E4F20!4NFEMES2 · DB 

CRL! ; Ot:T CP.LF 
H El"ES iME!>SAGE AI!RESS 
SCRN 
EOR 

':.¥F.AT' .13 
. FTJLL' 13 
'NO NC 13 

CALL POUTINE TO ENTER rATA IKTO !'"EMORY 
A~D GREC~ FOR ERROR CN RETURN 

14 

THIS ROUTINE IS USE! TO ENT!R DATA VALUES INTO ~El'"QRY 



049D CD2703 
04A0 CrA904 
04!3 DA81"4 
04Ae C33A01 

002F 
04A9 CD3AU 
04AC CD8500 
04A'!:' 21ce10 
2'4E2 229610 
04:S5 CD9301 
04B8 C!3909 
04EP DAA904 
04BE FE2F 
04c0 ca 
04Cl CD9A0J3 
04C4 78 
04C5 FE03 
04C7 3F 
04C8 D8 
04C9 017!10 
04CC CN~02 
04CF D8 
04D0 ?D 
04:Cl 2A8A10 
04!4 77 
04D5 CD9::B02 
04!8 C::<B504 

04r!l 3!2410 
04DE P7 
04DV CA8104 
04E2 0F04 
04!4 21C!:10 
2'4F7 2:: 
e'4F8 7F 
04!'9 F'E30 
04E'll !:!8104 
04FE FE3A 
04F0 D28104 

; 

PAGE 1:: 

EACH VAL~! IS ONE BYTE AN! IS W~ITTEN IN EEXALECIMAL 
VALUES GREATER "'HAT 255 ll'ILL GAUSE CA~RY TO EE SET 
AND RETURN TO FE ~ArE TO CALLING FROGiA~ 

CALL 
CALL 
JC 
J!"P 

VCHK 
ENTS 
WE:AT 
CRLF 

iCHEC~ FOR PARAMETERS 

FEND ECU iTFRl"INATION CHAR 
ENTS' CALL CRLF 

CALL PEAD j~'.::AD ! ~:FUT DA~A 
Lll R. IEtTF ;s:s:r LHE FOHTER 
SliL! PNTP. ;SAVE PCINTEP. 

EM1'1: CALL Z:EU'F iCUAP EU FHP 
CALL S::?LK ;CHI TO FIRST VALUE 
JC ENTS ; JT'"'P IF CR rcrrnn 
cq E";:ND 
RZ i?!TUilN CAR!'"! IS Z!F.C 
CALL ALPS ; ?LACE VA I. r·! IN B'JHEit 
MOV A.B ;GET !IGIT CC'UNT 
CPI 3 ; CRECZ NUR 01 D!GITS 
c:-oc 
RC iRETtTRN I! MCF.E TEAN 2 tIGITS 
LXI B.A:BU'F ;CONVERSION ADDRESS 
CALL AR!X iCONV!RT VALUE 
RC iEP.?OR IN HEX C!'.AilACTEF 
MOV A.L 
LELD BB'JF ; FETC:'. ~"EMO::!Y ADD;tESS 
MOV M.A iPUT IN MEMC'?.Y 
CALL ACHl ; PJCREM!NT MEMOU LOCATION 
JMP FNTl 

TRIS ROUTINE rs USE! TC E~TER LINES INTC THE FILE 
AREA. TEE LINE NUMEE~ IS iI!ST CHECTE: ~O SEF IF IT IS 
A VHit NtrMEER , e000 9999 .• NET IT IS CE:EC".'ED TO S'EE 
IF IT IS GREATEP. TFAN TE! '1i'.xrMUM CUR'RENT LIN:'. NUMBER 
IF IT IS TEE NEXT LI~E IS r~s~FTED ~T ~HE E~t CF TEE 
C~RRENT FILE ANr THE ~AXIMUM LINE NUMEE?. rs ~FDATED AS 
~ELL AS THE END OF FILE POSITION. IINi ~(M~ERS TEAT 
ALREADY EXIST ARE I~SERTEt INTO T3E FILE AFEA AT THE 
APP!OP!!ATE PLACE AND ANY EXTPA CEARArTEPS IN THE 01[ 
LINE ARE !ELETED. 

; 
LINE~ 

LICK~ 

LDA 
ORA 
JZ 
r-<VI 
LXI 
H'X 
MOV 
CPI 
JC 
CPI 
Jl\JC 

FILE0 ;IS A FIL! D!FINED? .. 
A 
WF.AT iAPORT IF ~OT 
C 4 iNC CF CIGITS TO CHECK 
F I:EUF-1 ;I~ITIALIZE ADDRESS 
H 
A M iF!TCE LI~E !IGIT 
·0· iCEICI FO~ VALIJ \UMEER 
'#HAT 
·9-1 
".fF.AT 



-

04!3 0D 
04F4 C2E704 
04!'7 227410 
04FA 11:3010 
04!D CDC805 
0500 D22005 

0503 23 
05(114 CDJ!P05 
0507 213010 
05~A CtC005 
050D 11C510 
0510 2A2'B10 
0513 0E~1 
0515 CDA€05 
051 Cl 3Eel 
051! 22?Pl0 
051 D C~E'700 

0s2G!l cr7s0s 
0523 0'E02 
0525 CA2905 
0528 0D 
0529 4€ 
052! 21! 
0521! :3€02 
052D 227210 
0530 3AC510 
0533 0D 
0534 CA:3E05 
0537 90 
0538 CA61f/J5 
053'B DA51'2'5 

053E 2A2!10 
0541 54 
0542 5D 
0543 CDA105 
0546 222:810 
0549 0E02 
054! CIAF05 
054E C36105 

0551 2F 
0552 3C 
0553 54 
0554 SD 
0555 CDA105 
0558 Fl! 
0559 CDA€fZ!5 
055C :3Sn 
055E 222P10 

0561 2A7210 
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DCP.. C 
J~Z LICK 
SELI ADtS ;FINI AI!RESS 
LXI D.MAXL-3 iGET ADrR~SS 
CALL C0:'-'0 
JNC INSR 

GET HERE IF N'FW LH!! I:: GREATER TEAK MAXI~Ui"' LIN! # 
INX R 
CALL LOtM iG!T NEW L!NE NUMBER 
LXI H.~AxL~3 
CALL STOM iMA~E IT MAXIMUM LIXl KUMBER 
LXI D.I!UF-1 
lHLt iOFP ;!~D OF FILE POSITIO~ 
r-!VI C.1 
CALL I.MO\" 

SFOF: MVI M l 
SFLD EOFF 
J~p !OR 

;~IACE LINF IN FILE 
;END OF FILE INtICATOR 
;!~D or FIL! AD!FESS 

; GET E!RE I! NEW LINE MUST 'BE INSEP.TEt INTO ALRiAIY 
; EXISTING FIL! AREA 
INSP: CALL 

MVI 
JZ 
tcR 

tout~ ~rv 
llCX 
MVI 
Slit! 
Lt A 
DC~ 
JZ 
SU'B 
JZ 
JC 

; GFT HERE IF 
; NE~ LUE OR 
; LINE # 
LT: LHLD 

r-'OV 
MOV 
CALL 
Slit!: 
i"'VI 
CALL 
JMP 

FIN1 
c 2 
EQU!. 
c 
P.M 
H 
M.2 
INSP 
I'BUF-1 
c 
LT 
] 

ZERO 
G.T 

;FINt LINZ IN FIL~ 

; NEW LN NOT EQUAL TC S Cl":E CLI I.N 

;MOVE LINE IN!ICATC?. 
;I~S!RT LI~E POSITIOS 
;NEW LN COUNT 

;NE~ LN NOT • OLD L~ 
;COUNT IIFFERENCE 
;LINE LENGTcS EQUAL 

# OF CHARS IN OLD LINE .• # CF CE'.ARS It\ 
NEW LI~E ~ VAS NOT EQUAL TO SOM! OLD 

EOFP 
D H 
E.L 
AD'R 
!OFP 
C,2 
RMOV 
ZERO 

;rND OF FIL! ADtRESS 

;MOVF !O ADDRESS 
; NE11 ENI: O! FIL~ AttF.ESS 

;OPE" U? FILE AREA 

; GET HERE IF # 
; NEW LINE. 

OF CHARS IN OLD LINE ' # or CliARS IN 

GT: CMA 

; GET 
ZERO: 

INR 
MOV 
MOV 
CALL 
XCHG 
CALL 
MVI 
SELD 

HEP.E TO 
LHLD 

A 
t.H 
E,L 
ADR 

LMOV 
M 1 
EOFP 

INS!FT 
HISP 

;COUNT DI!F!RENC! 

iDFtETE EXC!SS CE'A.R r~ FILE 
;E-C-? IHICATOR 
iE·O-F AtDPFSS 

CTJ1!RENT LINE INTO FILE AREA 
;INSERT AD:::JRESS 



05S4 3S0D 
0566 2:! 
0567 U'C510 
05eA ne1 
eeec CDA605 
056F C36700 

0572 218110 
1!1575 227410 
0578 2!~911,11 
0571! 7C 
057C B5 
057D CA6700 
05~0 Ct9!05 
0583 n 
0584 2A7410 
0587 n 
0588 3F04 
05'.!A CDA105 
05SD CDC805 
0590 D8 
0591 ca 
0592 7! 
0593 CtA105 
0596 C:!P005 

0599 23 
059! 3E01 
11J59C l!E 
059t ce 
11J59E C36711J0 

05!1 85 
11J5A.2 er 
05!3 D0 
05!4 24 
05!5 C9 

l"VI 
INX 
LXI 
MVI 
CALL 
JMP 

M ASCR 
H 
D, r::BUF-1 
G 1 ;CE:ECK 
LMOV ;PLACE 
EOR 
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iNE'# LINE ADDF.!SS 
VALU'E 
LINE IN FILE 

THIS ROU'l'INI !S US!~ TO FIND A LN IN THE FILE !REA 
; \f!HCR IS GREATER T'F.AN OR !OUAL TC TH! CURRENT LINE P 

FIND: LXI H,AEUF~3 iEUFFE?. ADDP.FSS 
SHLD ADDS iSAVS ADDF.!SS 

FINl: LRLI l!OFP ;BEGIN FILE Att?.ESS 
~OV A,H ;RETUP.N TO ~ONITOR !F 
ORA L FILI' IS 'El"'PTY •.• 
JZ !OR 

Fil: CALL E01 ;c:a:Ecr FOR END OF FILE 
XCRG 
tEtn ADDS ;FETCH FIND AD:FISS 
xc:a:G 
l"V! A,4 
CALL ADP. ;EU~? LINE ADtP.~SS 
CALL CCM0 iCO~PARE LINE NUMl!E~S 
RC 
RZ 

FI2: MOV A,M 
CALL ADR ;NEXT LIN! ADDRESS 
JI"''? ·Fil 

WHEN SEARCHING THROUGH THE FIL! AP.EA T~IS ROUTINE 
CHEClf'S TO SEE IF TEE CURR:n·T ADDRESS IS TH! END C.F 
FILE 

; 
Eor~ 
EOl: 

INX 
MVI 
Cl"'P 
RNZ 
Jl"'P 

H 
A 1 
l"I 

;E-0-! IN!ICATO~ 

. , 

EOR 

THIS RCUTINE IS USED TO ADD A VALUE TC A~ ADDRESS 
CONTAINED IN REGISTER F. L 

A.DR: ADD L 
i"!OV L A 
RNC 
INR Ii 
RET 

THIS ROUTINE WILL rovE CHARACTER STRINGS FROM ONE 
LOCATION OF MEMORY TO ANCTHEP. 
CRARACTFRS ARF. MOVED FRO~ LOCATION ADIR!SS!D EY D.F 
TO LOCATION A:CDRESS!t '9Y E. L. ADDITIC~:AL CliARACTEP.S 
ARE ~OVED l!Y 3UMPING POINTERS UNTIL TE! CHARACTER IN 
REG C IS FETCHED. 



05AS 1A 
05!7 1:3 
05A8 1!9 
05!9 cs 
05!! 77 
05A:B 23 
05AC C:3A605 

05AF lA 
0s"B0 n 
05Pl !9 
05"82 cs 
05P:3 77 
05'1!4 2! 
05!5 C3AF05 

05:S8 46 
05139 23 
05U 4! 
05P:B 2:3 
eisl!c 5e 
05'.l!t 2:3 
05PE 5! 
051!! C9 

05C0 73 
05Cl 21! 
05C2 72 
05C:.3 21! 
05C4 71 
05C5 21! 
05CS 70 
05C7 C9 

05C8 0€01 
05CA 0E04 
05CC !7 
05CD 1A 
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LMOV: LDAX D iFETCH CHARACTER 
;INCREMENT FETCH AttRESS 
iTERMINATION CHAP.ACTIR 

; 

INX 
CMP 
RZ 
MOV 
INX 
Jl'!P 

r 
c 
M.A 
H 
LMOV 

;STORE CHARACTER 
iINCREMENT STORF ADDRESS 

THIS ROUTINE IS SIMILAR TC ABOVE EXCEPT THAT TEE 
CEARACT:E'!! ADtRESS IS DECREME~TED AFTn EACH FFTCH 
HID STOEE 

RMOV: LDAX D ;FETCH CEARACTER 
;tICREMENT FETC:il: .U:J:RESS 
iTERl'!INATION CEARAC~!R 

. , 

DCX 
CMP 
RZ 
MOV 
DCX 
J~P 

t 
c 
M.A 
H 
Rl"OV 

;STORE CHARACTER 
;DECREMENT STORE ADDRESS 

TF.IS ROUTINE IS USED TO LOAD FOUR CHARACTIRS FROM 
!"EMORY IMTO REGIST!RS 

LODM: MCV 'B M iF!TCH CHAP.ACT ER 
I~X H 
l"'OV C.M ;FETCH CHARACTER 
INX F. 
l"QV D,i"' ;FETCH CHARACT'EF. 
INX H 
11101! E,M iFETCE CRABACTEF 
F!T 

TRIS ROUTINE STORrS FOUR CHARACTERS FRO!"' TEE F.EGISTERS 
rno MEMo-qy 

j 

STCI"~ MOV I" E ;STCRE CRAFACT!P. 
DCX -l"'OV )JI D i STORE CHARACT!P. 
:r:cx H 
f"OV M,C iSTORE CHARACTER 
DCX :e: 
MOV M. :B ;STORE CHARACTER 
PET 

TEIS ROUTIN! IS USED TO COl"'PARE TWO C~ARACTER STRINGS 
OF LENGTH 4 ON RETURN ZERO !LAG SET ~EANS BOTH 
STRIMGS ARE EQTTAL. CU.RY FLAG =-0 l"EAMS STE.I:-JG ADDRESSED 
'BY D E 'AS GREATER THAN OR EQUAL TO CHARACTtR STRI~G 
ADDRESSED BY H.L 

; 
COMe· 

COl· 

!"VI 
MVI 
ORA 
L!AX 

ll 1 
C.4 
A 
t 

iEQUAL COUNTER 
;STRING LENGTH 
iCLFA!l. CARRY 
;FETCH CHARACTER 



05CE 9E 
05CF CAt305 
05D2 Ql4 
05D3 lB 
05D4 2! 
05D5 0D 
05!·6 C2CD£'5 
051'9 05 
05DA C9 

05r:B 0E04 
05DD lA 
05DE DE01 
05E0 C3CU5 

05!3 CD:SB05 
05ES AF 
05!7 PB 
05!8 CB 
05E9 :s:B 
05!A C4C005 
05E!' C0 
05EF 5A 
05FF 51 
0s!e 48 
05F1 0€30 
05F3 C3E905 

05!6 CD3A01 
05!9 CD?2C"S 
05FC 23 
05'F!: CDA002 
0E00 CD3A01 
0603 CD9905 
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sn M ;COMPARE CHARACTERS 
JZ C02 
INR p ;INCREMENT EQUAL CCITNTER 

co2· DCX D 
DCX H 
DC~ c 
JNZ COl 
DCR B 
RET 

T~IS ROUTINE IS SIMILAR TO THE ABOVE ROUTINE EXCEPT ON 
RETURt-; CARRY FLAG · 0 ""EANS ·rH.'1'1' CSARACTER ST'PU.G 
AitRESSED :SY t,E IS CNL! ~ STRING AI!BESSEI ET li L . , 

C 0!"1 · MVI 
LDAI 
SUI 
JMP 

c 4 
D 
1 
cc1~1 

; STRUG u:~·GTS 
i TC E: CE>..RACTE?. 

THIS ROUTINE WILL TAr.E ASCII CliARACTERS A~t Att ANY 
N!CESSART ASCII ZEROES SO TR! RESULT IS A 4 CEARACTEP. 
ASCTI VAttTE 

; 
NORM: CALL LODM ;LOAD CHA~ACT!RS 

XRA A ;FETCH A ZERO 
Cl'!P p 
RZ 

NCRl· CMP E 
CNZ STOM iSTORE VALUES 
RNZ 
l'!OV E.D iNORMAL!ZE VALU! 
MOV D,C 
MOV c :s 
MVI :B •. fZI, 
JMP NORl 

THIS ROUTINE IS USED TO tIST TF.r CONTENTS OF TEE FILE 
AREA STARTI~G AT T!! LIN! NUl":SER GIVEN IN !HE CO~MAND 

; 
LIST· CALL 

CALL 
LIS"'0~ INX 

CALt 
CALL 
CALL 

CRLF 
rnrn 
H 
SCRN 
CRLF 

;FIND STARTING 1N 
;OUTPUT LINE .. 

EOF ;CHEC! FOR END OF FILI 
0e0s cnrne· rz. r:,,;, 
0609 'G.2.FC~5 

CALL 
,1:::.~ --J-Pf-Z­

RET 

-I-NI-!' :.'.-;CHECK FOR CTRL-X 
LIST0 iLOOP IF NO CTRL-X 

060C C9 c.I'\ 

060'!l Cll2'70:3 
0610 Ct7205 

; 

TRIS ROl"'TINE IS USEt TO DELETE LINES FRO' THE 
FILE AREA. TEE '!?EMA I NI NG FILE A::t'EA rn TE!N f"O'!E::'.) IN 
f"'EMORY SO TEAT THEF! IS ~iC EXC!SS SFACE. 

DELL: CALL VCHK 
FIND 

;CHEC~ FOR PARArETI~ 
iFINt LINE IN FILE AREA CALL 



0613 2272Hl 
0616 218510 
0619 7E 
061A :87 
061B C22106 
061E 21811111 
0621 227410 
0624 u 
~H:25 213010 
0628 CDC805 
062::S 2A7210 
12!62E DAE'F06 

0631 222:910 
0634 3€01 
0636 E::B 
0637 2A2910 
063A F::B 
1116313 060!: 
063D 2P 
063! 7D 
063F 93 
0640 7C 
0641 9A 
0642 3E0D 
0644 DA6606 
0647 05 
0648 21! 
0649 BE 
064A C23E06 
064D 2:S 
064E 7]) 
064F 93 
0650 7C 
0651 9A 
0652 DA6706 
0655 :SE 
0e56 23 
0657 23 
0658 CA5C06 
0651! 23 
065C CD:S805 
065F 213010 
0662 CDC005 
0665 C9 
0666 :BS 
066? E:B 
0668 C25:S06 
066Jl 322D10 
066E C9 

0€6F CD8005 
0672 CC9205 
0675 n 
0676 2A7210 
0679 0E01 
06?:13 CDA605 
067F 222P10 

DEL!: 

D:st2: 

DEt4: 
rEL5: 

i GET 
NOV'R: 

NOVl: 

SRLD 
LXI 
f-'OV 
ORA 
JNZ 
LXI 
SP:tD 
XCEG 
LY.I 
CALL 
LE'LD 
JC 

il:ERE I! 
SiiLr 
~VI 
XCRG 
LEL! 
XCEG 
MVI 
DCX 
"'0V 
su:s 
MOV 
sn 
MVI 
JC 
rcR 
DCX 
C!"P 
JNZ 
DC'.': 
l"OV 
SUB 
"'OV 
SBE 
JC 
en 
!NX 
IN! 
JZ 
INX 
CALL 
I.XI 
CALL 
RET 
CMP 
XCEG 
JNZ 
STA 
RET 

EFRE IF 
CALL 
CZ 
XCRG 
LHLI 
MVI 
CALL 
SRLD 

FAGE 20 

DELP ;SAVE DELETE POSITION 
H !BUF-7 
A.M iCF.FCK FOR 2ND PARAMETER 
A iSFT FLAGS 
DELl 
! A:SCF 3 ;USE FIRST FARAMETER 
ADDS ;SAVE FIND AI!RESS 

H MAXI.•3 
COM0 ;co~PARi LINE NUMBERS 
DELP ;LOAD tEL!TE POSITION 
NOVR 

D'EtETIOK 
EOFF 
M.1 

INVOLVES END OF FILE 
;CHANGE E-0-F POSITION 
;SET E-C-F INJICATOP 

BOFP ;~ET BEGIN FILE AL!RiSS 

E 13 iSFT SCA~ SwITCF. 
H ;CHECK FOR BOI 
A,L 
E 
!H 
D 
A ASCR iLOO~ FOR CR 
DEL4 ;DECHNENT!D FAST 3CF 
B 
E: 
M ;FIND NE'i "'AX LN 
tEI.2 
H 
!.L 
E 
A.H 
t 
DEI.5 
M iENt OF FREVIorrs LINE 

H 
!EI.3 

LODM iLOAD NE~ MAX LN 
H.MAXI.•3 ;SET ADDRESS 
STOM ;STOFE NEW ~AX LN 

B iCHECK SwITCH 

DEL3-1 
._,Axt ; MAV!: MAX LN A Sl"ALL NUME!.R 

DELETION IS IN MI~DLE or FILE AREA 
Fil iFI~D END OF DELETE !REA 
FI2 iNEXT LINE IF T~IS LN EQUAL 

n:LP ;CHAR !"OVE TC POSITICll 
C,1 ;MOVE TERMINATOR 
tMOV ;covFACT FIL! A~EA 
EOFP ;SET EOF POSITION 



0681 36el 
0683 C9 

0ee4 CD2703 
0687 3A8210 
068A B7 
0681! C29406 
0es-g 2ASA10 
0691 22~C10 
0e94 3ACA10 
069? t645 
0699 32PE10 
069C 3E!F 
069E 321!11 
06A1 AF 
0eA2 329410 
06A5 CD3A01 
0EA8 2A8.U0 
06All 22!)210 
06!! 2A2910 
061!1 227210 
06P4 2!7210 
06B7 311!110 
0613A 7E 
0en n01 
061!D CA2D0!) 
0F.C0 Ell 
06C'l 13 
06C2 21U10 
06C'5 3EC1 
06C7 CDE500 
06CA e!0Il 
06CC CDA60!: 
06CF 71 
0F.T~ !l! 
06D1 227210 
06!4 3A9410 
06D7 B7 
0ene c2rrns 
0en cr000? 
06DE C3ll40S 
06E1 CDC907 
061'4 CDEA06 
06!7 C3E406 

06FA 3A8'F10 
06Eil :B7 
06'E'E C2F706 
06!1 3AB110 

i"'VI 
RET 

~ 1 ;SET EOF INtICATOR 

STARTI~G !!BE IS Tf! SELF ASSEMEL!P PROGRA~ 
TEIS PROGRAM ASSEMBLES PROGRA~S WHICH ARE 
IN THE FI!E A?!A 

?AGE 21 

; 
ASS!": CALL 

LDA 
ORA 
JNZ 
LF.LD 
SELt 
LDA 
srrI 
S':.'A 
!"'VI 
STA 
XPA 
STA 
CALL 
I.HLD 
SHLI: 

VCHK 
UUF-4 
A 

;CHECK FOR PARAMETER 
;GET 2ND PARAMETER 
;CF!CI FOR PARA~ET!F.S 

AS!"'"-: 

ASl"'l ! 

AS~2: 

LHLD 
SHLD 
LHLI 
LXI 
f"CV 
C'? I 
JZ 
XCHG 
INX 
txI 
i"'VI 
CALL 
~VI 
CALL 
!"QV 

XCHG 
SHLD 
LDA 
OE.A 
JNZ 
CALL 
JMP 
CALL 
CALL 
Jf"P 

ASM4 
'BBUF 
B:BUF·2 
r:l!UF-4 
'E, 
AEPR 
A,0FFF. 
S!MT 
A 
PAS! 
CRLF 
:Bl!UF 
ASPC 
:BOFP 
APNT 
APNT 

;FETCH !ST PARA~ETE~ 
; STOP.E INTC 2Nt PA.RAMETEF. 
;FETCH INPUT CEARACTER 
;RESET A IF ERRORS ONLY 
; SAVE ERROR F!.AG 
;PUT ~ARIER Ii SY~EOL TABLE ... 

;GET A ZERO 
;SET PASS IN!ICATCR 
;INDICATE STA~T OF FASS 
;FETCH ORIGIN 
;INITIALIZE PC 
;GET STAPT OF FILE 

;FETCE LINE POINTER 
SP,AREA+lS 
A.M ;FETCH CEARACTEF 
l ;END CF FILt? 
FASS ;JrMP IF END OF FILE 

D iIHCR!M!NT ADDRESS 
~ o~ur iBLANr STAET AD~RESS 
A.IllUF-5 ANt 0FFE ;3LANK ENI: A!t~ESS 
CLER izLANI OUT EUFFEP 
C ASCR ;STOP CBAPACTER 
LMOV ;~CVE L!NE INTO EUFFER 
~.c ;PLACE CR IN llrFF!R 

APNT ;SA1E ADDFESS 
?ASI ;FETCH FASS INtICATOR 
A ;SET FLAGj 
ASM2 ;JUMP IF FASS 2 
?AS! 
AS Ml 
PA52 
AOUT ;OUTPUT LINE 
ASM1 

THIS ROUTINE IS USE! TO OUTPUT THE LISTING ICR 

, 

A~' ASSEl"'llLY. I'1' CEFCT\S THF :c'F.ROR S'i!TCH TC SEE IF 
ALL LINES ARE TO BE PP.INTEt CR JUST THOSE 'I/ITH 
ERRC!-PS. 

AOUT! LDA 
ORA 
JNZ 
LDA 

AERR 
A 
ACTH 
OBUF 

iFFTCE ERROR S~ITCE 
;SET FLAGS 
;OUTPUT ALL LIN::::S 
;FETCE ER~OR !~JICATOR 



0€F4 FE20 
0srs cs 
0eF7 21B110 
0ff.4. CDA002 
0eFl' C33A01 

e700 crn01 
e'703 329410 
0705 21C51;;J 
0709 crein 

070C CD5001! 
070F rA0F0:B 
0712 CAEA0C' 
0"15 Ct4F07 
0718 C20F0:B 
071 B 0E0'5 
071D 217F10 
0720 7E 
0721 12 
0722 13 
0723 23 
0724 0t 
0725 C22007 
0728 EE 
0729 229010 
072C 3!9310 
072F 77 
0730 23 
0n1 3A9211il 
0734 77 
0735 23 
0736 3eFF 

0738 CD!'.l301 
07311 CD3909 
0nE I:A3€0B 
0741 CD9A0] 
0'744 FE20 
0'74€ DA952A 
0'749 C23€01! 
0'74C C3950A 

074F 2A9610 
07=2 n 
0753 FE20 
0755 C8 
0756 FF09 
0?5S cs 

AOUl· 

CPI 
P.Z 
LXI 
CALL 
J"P 

R O:Etr 
SCRN 
CRLF 

;CHECK FCR AN E~ROF 
iRETURN IF NG E'!:;ROR 
iOUTPUT :BUFFER AtDRESS 
i CUTPUT LINE. . 
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PASS! OF ASSEMBLER. USED TO :ORM STMBOL TABLE 
; 
PAS!~ CALL 

STA 
LXI 
CALL 

PROCESS LABEL 

CALL 
JC 
JZ 
CALL 
JNZ 
!"'VI 
LXI 
:-iov 
STAX 
I'll! 
INX 
tCR 
JNZ 
XCHG 
SELD 
LDA 
MOV 
!NY. 
tDA 
!'!OV 
INX 
~VI 

Z:El!F 
PASI 
R. IBUF 
PATCH 

SLAB 
CPS 
ERRD 
LCHK 
OPS 
C LLAB 
E.Al!UF 
A,M 
t 
D 
R 
c 
MLA:Jl 

TUA 
AS?C-1 
M A 
R 
AS-PC 
M.A 

"' erFR 
FROCESS OPCODE 

; 
OPC: CALL ZBUF 

CALL S :st K 
JC OERR 
CALL ALPS 
CPI 
JC OPCD 
JNZ CERR 
Jl"P t'PCD 

'1.'RIS ROUTINE CHECKS 

iCLEAR BUFFER 
; SET :TOR PAS Sl 
;I~IT!ALIZE LINZ POINTE? 
iCRECK ?OR LABE: OR COMMiNT 

;GET AND CHECK LAEEL 
;ER:!!CR IN LAB!:L 
iDUFLICAT! LAEE: 
;CHECK CHARACT~~ A.FTER LAEEL 
iEPRO~ IF NO ELAN! 
iLE~GTH OF LABELS 
iSET ]UFFER ADD~ESS 
iFETCR NEXT CEARACTEP 

. ;STORE IN SYM!CL TA~LE 

;SAVE TA~LE AtDRESS !CR EQU 
;FE'!'CH PC i E:IGH 

iF!TCE PC 'LO# 
;STORE IN TABLE 
iSTCRE END-OF-TABLE MARtER .. 

;ZERO ~OP.KING BUFFER 
;SCAN TC OFCODE 
;ro~Nt CAREIAGE RETURN 
; PLACE OP CODE !~ BUF!'ER 
;CHECK FOF BLANK AFT!R OPCODE 
iCR CR TA.B AFTEF OPCOLE 
iERROR II NO BLANK 
iCHECK OPCC:cE 

TEE C'F.ARACT'Ell AFTER A LABEL 
FC~ A FLU!! OP A COLON. 

; 
LCHK· LF.LD PNTR 

MOV A..M iGET CHARACTER AFTEF LABEL 
CPI iCEECK :!OR A ELAN:<: 
RZ ;RETURN IF A BLANK 
CF I 09H iCHECF. FOR A TA3 
RZ ;RETURN IF A TAB 



07::9 !E3A 
e75l! C0 
075C 23 
075D 229E10 
~'7e0 C9 

0761 :;3 
0762 :;3 
0763 229€10 
0766 7E 
0767 FE20 
0769 CA3807 
076C FE09 
076E CA3807 
0771 !E2A 
0773 cs 
0774 FE3:E 
0776 cs 
e777 3:8 
0778 3P 
0779 C9 

07'7A CI3909 
0'77D 1A 
077E B7 
077F CA9607 
0782 FAC60'7 
0785 E2AB07 
0788 FE05 
078A DHE07 
078D C22:D09 

e790 0E02 
0792 AF 
0793 C3250P 

0796 CDBC0B 
0799 3Al! 110 
079C FE20 
079E C0 
079F 229210 
07A2 3AC610 
em.s rr21 
0n1 rs 
07A8 C3:S607 

07All Crl!C0ll 
07AE 3AC610 
07'B1 FE21 
07ll3 DAC30C 
071!6 Ell 
07137 2A9010 
07'.BA 72 
07Bll 23 

CPI 
RNZ 
INX 
SELD 
RET 

H 
PNTR 

:?AGE 23 

;CR!CK FOR A COLO~ 

;snE POINTER 

CRECK FOR LABELS OR COMMENTS 
; 
PATCH: INX 

INX 
SB'.tr 
MOV 
CPI 
JZ 
CPI 
JZ 
CPI 
RZ 
CPI 
RZ 
DCX 
rcx 
R!''!' 

SP 
SP 
PNTR 
A.M 

OPC 
09E 
OPC 
'*' 

SP 
SP 

;BUMP SP PAST RETUR~ ALLRESS .. 

; SHE P 0 INTER 
;FETCH CEBA CT"E::t 
;CHECK FOR A BLANK 
;JUMP IF NO LABEL 
; CHECTC FOR A TAE 
;Jr~P IF NO LABEL 
;CHECK FOR CCK~ENT 
;RETURN TO EIGHZR LEVEL 
;ALSO CliECK FOR COM~ENT ... 

;POINT SP AT IMMEDIATE EETURN ... 

PROCESS ANY PS!l'JtO OPS THAT NE!I TO BE IN ?ASS 1 
; 
FSU1· CALL SBLK ; SCAlli TO OEF.AN!: 

LUX :c ;FETCH V!LUE 
ORA A ;SET FLAGS 
JZ ORG1 ;ORG OF CODE 
JM DA Tl ;DATA STATEMENT 
JFO EQUl • 1j'f"I. TT 

'.i;..~ -.J OPCODE 
CPI 5 
JC ?ES1 ;RES OPCODE 
JNZ EASS ; JTJ :-'P IF END 

; DO DW PSEUDO/OP 
ACOl · "'VI C,2 ;2 BV"'1" .... INSTRUCTICN 

!PA A ;GET A ZERO 
Jf"'P OCNl ;ADD VALTTE TO PROGRAM CNTR 

; DO ORG PSEUIO-CP 
Ol'G 1: C,\T.L ASCN ;GET OPERAND 

LDA OBUF ; FETCH EF.RCR IH'ICATOR 
CPI ;CHECK FOF. AN EF.ROR 
RNZ 
SELD ASFC iSTORE NEW ORIGHi 
LU r:Bu:F ;GET FIRST CHARACT!R 
CPI 

, 
' +1 ;CHECK FOR LA:llEL 

RC ;NO LABEL 
Jn ECU!: ;CHANGE LABEL VALUE 

; DO EOU FSFUDO-OF 
ECUl ·· CALL ASCN ;GET CBRANt 

LDA !ETH' iF!TCH lST C!!ARACTEP 
CPI - 1 ; CF.ECK FOF LA3EL 
JC FRRM ; rISSING LABEL 

EOU5': XCHG 
LEtr TABA ;sn•BOL TABLE ADDRESS 
MCV M.D ;STCRE LAEEL VALUE 
Ifl:X H 



07l!C 73 
07BD C9 

07'BE CDJ!C0 l! 
07C1 44 
07C2 4:C 
07C3 C3U08 

07C6 C32109 

07C9 21:!!310 
07CC 3A9310 
07C F C DAF"'2 
07'!12 23 
07t3 3!9210 
07D6 CDAF02 
~'7119 23 
07D! 229D10 
07DD CD9301 
07Ee' 21ceie 
07t3 CDe107 
0ne cr=00B 
07F9 DAE50C 
0'71:C CD4Ff1!7 
07EF C2E50C 
07F2 C33807 

07rs 1A 
07F6 1!7 
07F'7 CA3908 
07FA FA1E08 
0'71D E22708 
01?00 FE05 
0802 DA0E08 
0805 C22D0!=1 

0808 CD0D09 
0en C39007 

080E CDll90B 
0811 44 
111812 4D 
0131 :! 2A8C 10 
0816 09 
081 '7 228C10 
0131! AF 
081B C:3280B 

081E Cl:CC08 
0821 AF 
0'=22 0!01 

PAGE 24 

MCV M.E 
R!T 

; tO DS PSEUDO-OP 
~ESl! CALL ASCN ;GET OPERANt 

MOV B,H 
MOV C L 
Jr<P 1:1.ES21 iADD VA trTE TO P!tOGRAM COUNT!il. 

DO tll PSEUrO-CP 
; 
tATl· Jt"P DAT2A. 
; 
i PFRFORI"' PASS 2 OF THE ASSEMELER , 
PAS2! 

PHL: 

LXI 
Lt! 
CALL 
!NX 
LH 
CALL 
IH 
SEtr 
CALL 
LXI 
CALL 
CALL 
JC 
CAI.L 
JNZ 
J~P 

H.OBUF~2 iSET OUTPUT 3UFFER 
ASPC-1 ;FETCH PC HIGH 
BINH·3 iCONVERT FCR OUTFUT 

A:D!JRESS 

H 
ASPC 
!'!~!:· ~ 
H 
OINt 
z:aur 
H. Il!ul' 
PATCH 
SLA! 
FRRL 
LCEK 
!RRL 
O.PC 

iFETC2 PC LO# 
iCONVERT FOR OUTPUT 

;SAVE OUTPUT ADrPESS 
; CL FAR l!UFYFF. 
iINITU LIZE LINE POINTER 

; SCA~ OH LAllEL 
iEPRCR IN LABEL 
iCHEC! FOR ! iLANK CR COLON 
iERRCR IF NOT A BLA~K 

; PROCESS PSEUto OPS FOR ?ASS2 
PSU2! LI:AX D 

ORA A ; SET !LAGS 
JZ ORt:;2 ; OR'j OPCODE 
JI"' I:AT2 ;IATA CPCOIE 
JPO rcu2 ;EQUATE PS!UD!-CP 
CPI 5 
JC RES2 iR!S OPCODE 
JNZ EASS ;END OPCODE 

; to IW PSEUtO-OP 
ACC2: CALI. TTS6 iGET VALUE 

Jl"P AC01 
. ; IlCI DS PSEUDO-OP 

P.ES2: CA Lt AS:ilL ;GET OPEP.A~D 
MCV B.H 
MOV · C,L 
LRLD l!llUF 2 in!TCH STORAGE comT!R 
DAD ; arr VALUE 
SiU.1' ~13ur--2 

RES21· XRA A iGET A :no 
Jll1P OCN2 

j IO Jl! PSEUDO-OP 
tAT2· CALL T!S5 ;GET OPERANt 
DAT2A: XRA A ;~AKE A LEPO 

~VI c 1 il!!TE COU'f\iT 



0824 C3250P 

0827 CDJ390B 

0'?2A EB 
082P 211?310 
082! 7A 
082F CDAF02 
0832 23 
0833 7E 
0834 CDAF02 
0837 23 
0838 C9 

0839 CD:B90ll 
083C 3AB110 
083F FE20 
!Z841 C0 
0842 CD2A08 
0845 2A9210 
0848 El! 
0849 229210 
084C 7t 
084D 93 
084E 5F 
084F 7C 
0850 9A 
0851 57 
0852 2A8Cl0 
0855 19 
0856 228C10 
0859 C9 

085A !'.'31A09 

0~5r CD1!90B 
0860 C4A!::0C 
0ee3 7D 
0864 B7 
0865 CA8108 
0r:lES FE02 
08eA C4A50C 
08ED C38l!Z8 

0870 CDE90E 
0873 C4A50C 

?AGE 25 

JMP OCNl 

HANDLE EQUATES ON 2ND PASS. 
; 
EOU2~ 

' 

CALL AS'llL iGET OPERAND INTO &L AND 
FALL INTO NEXT RcrTINE 

; STOP! CONTENTS OF HL AS HEX ASCII AT OBUF 2. 
O~ RETUR~ DE HOLDS VALUE WHICH VAS IN HL 

' BH'AI'- XCBG ;?rT VALUE INTC t! 
LXI 
MOV 
CALL 
INX 
MOV 
CALL 
INX 

E.OEUF-2 iPCINTEP TO AD:R IN OEUF 
A.D iSTOFE HI BYTE .... 
BINH--3 
H 
A. E ; STORE LO BYTE ... 
EHIE-3 
E 

RET 
; DO OPG PSFUDO-OP 
OPG2: CALL ASBL 

LrA OBUF 
CPI 
RNZ 
CH!. 
LHLD 
!CEG 
SHL!' 
MOV 
SU"E 
MOV 
MOV 
SBB 
MOV 
LHLD 
DAD 
SHtr 
RET 

:BI~· AD 
AS?C 

AS?C 
A L 
E 
E,A 
A.E 
D 
t A 
Bl!TTF- <' 
D 
EEUF•2 

;GET NEW ORIGif\ 
iGET ERROR IN!ICATO? 
iCHEC~ FOR AN !RRCR 
;DON'T ~onIFY PC IF FRROR 
;STORE NEN ADDR IN OEuF 
iFETCE FC 

iSTOFE NE'i PC 

iFORM DIFFERENCE OF ORIGI~S 

iFETCE STORAGE POINTER 
il"ODIFY 
iSAVE 

PROCESS 1 BYTE INSTRUCTIONS WITHOUT O?ERANDS , 
TYP:l • Ji"4P ASTO iSTOFE VALUE IN MEM02! AKt RETURN 
; 
i PROCESS STAX ANt LtAX INSTRUCTIONS 
; 
TYP2: CALL 

CNZ 
MOV 
CRA 
JZ 
CPI 
CNZ 
JMP 

ASllL 
ERRR 
A.L 
A 
TY31 
2 
ERRR 
TY31 

;FETCH OPERAND 
iILLEGAL REGIST!R 
;GET LOW ORDER OPERAND 
;SET FLAGS 
;OPERAND = 0 
iCF"ERAND = 2 
; ILLEGAL llEGIST'!'R 

PROCESS PUSE,POF,I~X,DCX .DAD INSTRUCT!O~S 
; 
T"!"P3· CALL 

CNZ 
AS:BL 
ERR"P 

iFFTCE OPERANL 
iI1LEGAL ~EGIS~ER 



0876 n 
0877 0F 
0878 DCA50C 
087E 17 
087C FE08 
087! t4A50C 
0881 07 
0882 17 
0883 17 
0884 47 
0i:l85 1A 
0886 80 
0887 FE76 
0B89 CCA50C 
088C C35A08 

088F CDB90B 
0892 C4A!:0C 
0895 7D 
0896 FEM 
0898 D4A!:0C 
089B lA 
089C FE40 
089E CAAD08 
0SA1 FEC7 
08A.3 7D 
08A4 CA8108 
08!7 FA8408 
08AA C38108 

08AD 29 
08AE 29 
08AF 29 
08P0 se 
08Bl 12 
08B2 CDF:!l08 
08B5 CDPC0B 
08B8 C4A50C 
08Bll ?D 
06PC FE08 
08EE I:4A50C 
08Cl C38408 

08C4 FE06 
08C6 1'.'CD908 
081'.'9 CD1!09 
08CC Ctl!90B 
08CF ~C 
08D0 FE02 
0er2 NBE0C 
08D5 7D 
08r6 C35A08 

T!31: 

TT32: 

MQV 
RRC 
cc 
RAL 
CPI 
CNC 
RI.C 
RAL 
RAL 
MQV 
LDAX 
ADt 
CP! 
CZ 
JMP 

A L 

ERRR 

a 
ERRR 

B,A 
D 
p 
118 
ERFR 
1'YP1 

;GIT LOW OF.rEE. OPERAt;D 
;CHECK LOW ORD~R PIT 
; ILLEGAL RFGISTJ"R 
;RF STORE 

i ILLEGAL REGISTER 
; MtTLT IP LY BY 8 

iFETCF. OPCODE BASE 
iFORM OPCOU' 
iC!ECI FOR MOV M,M 
iILLEGAL REGISTER 

PAGE 26 

PROCESS ACCt~ULATOR INR tCR,~OV.RST I~STRUCTIO~S 
; 
TYF4: CALL ASE! 

EFRR 
A,L 
g 

iFETCF. OPERAND 
iILLEGAL REGISTEP CNZ 

~ov 
CPI 
CNC 
LDAX 
CPI 
JZ 
CPI 
MOV 
JZ 
JM 
JMP 

; P'RCC ES S MOV 

E"RRR 
D 
64 
TY41 
199 
A.L 

iGET L0 1i ORDE"ll OPERAl\'D 

iILLEGAL P.EGIST!P 
iFETCH OPCODE EASE 
;CHECK FOR MOV INSTRUCTION 

TY31 iPST INSRL"CTION 
TY32 ;1ccrr~rrLATOR INSTRUCTION 
TY31 ;IHR,DCI 

INSTRUCTION 
TT41· DA:l S ;MULTIPLY OPEli.ANt EY 8 

DAD F. 
DAI: H 
ADD 1 iFOPM OPCCDE 
STAX D iSAVE OPCODE 
CALL MPNT 
CALL ASCN 
CNZ ERRR iIMCREMENT POINTER 
MOV A.L ;FETCH LCW ORtER OPEEANt 
CPI 8 
CNC FRER ;ILLEGAL REGIST~R 
JMP TY32 

PROCESS IM~IDIATE INSTRCTCTIONS 
IMMEDIATE B!TE CAN BETWEEN -256 AND ·255 
MVI INSTR~CTICN IS A SPECIAL CASE ANt CONTAINS 

i 2 ARGUMENTS IN OPERAHD 
TYF5· en 6 iCHEC'K FOR MVI INSTRUCTIN 

CZ TY!:6 
CALL ASTO ;STORE 0EJECT EYTE 

T!S5'. CALL ASBL iGET I~MEI:IATE ARGG~iNT 
INR A 
CPI 2 iC!ECK OPERAKD FOR RANGE 
CNC EREV i GPIR.il.Nt OUT OF RANGE 
f"OV A.L 
J~F TYFl 



08D9 CDE901! 
08DC C4A50C 
0i:irr n 
08E0 Ft08 
IZ8E2 D4A52'C 
el8E5 29 
08Fe 29 
08E7 29 
08E8 lA 
08F9 85 
08!A 5F 
08!'.B 2A!;1610 
IZBF'E 7E 
~Sr! F!?C 
08Fl 23 
0er2 22gs10 
08F5 C2AE0C 
eers 7'B 
08F9 C9 

0f:IFA n01 
08!C C20A09 
09FF CDD908 
0P02 E608 
0P04 C4A50C 
0907 7:8 
0908 EeF'? 
090A CD1A0~ 
090!: Ctll90B 
0910 7D 
0911 54 
0912 l.:D1A09 
0915 7! 
0916 C:35A09 
0919 C9 

091! 2A8C10 
091D 77 
091E 23 
091F 228CUJ 
0922 2A9r.10 
0925 23 
0926 CDAF02 
0929 229tl0 
092C C9 

?AGE 27 

FE't'CE: lST ARG FOR MVI AND LXI INSTRUCTIOMS 
; 
TT56: CALL AS:BL ;FETCH ARG 

CNZ E'RRR iILLEGAL REGIST!.F. 
MOV A.t ;GET LOW ORtER ARGrvENT 
C'P I 8 
CNC B'9R ; ILLEGAL REGISTER 
tAD H 
DAD H 
DAD H 
LDAX D iFETCR O'PCOIE BASE 
HD L iFOR O'PCO'CE 
~CV E A iSAVE OBJECT EYTE 

'."IPN'l': L~LD P~T'!l. ;nrcR POINTER 
f"'CV A M iFETCH CHARACTB 
CPI iCE!CK FOR COMMA 
INI H iINCREMENT POINTE~ 
SHLD PNTR 
JNZ FR'f!S iS!NTAX ERROR IF NC COMMA 
~ov A E 
RET 

FROCESS ~ 'BYTE I~STRUCTIONS 
txI !NSTRTJCTION IS A SPECIAL CASE 

; 
TY'PE· CPI 1 ;cncr FOR LXI Hi~TRtCTICN 

JNZ T!6 ; JUMP IF NO'!' LX! 
CALL TY56 iGET REGISTER 
ANI 08H ; CHECK ?OR ILL!GAL REGISTER 
CNZ !'RRR i'REGISTER ERROR 
MOV A.E ;GET OPCODE 
ANI 0F7H i CL!'AR HT IN !RP.CR 

TY€: CALL ASTO ;s~oRE OB.TIC T :BYTE 
TVS€· CALL ASl!-L iF!TCH OPEP.ANil 

l'IQV A,L 
MCV D ii 
CALL ASTO ;STORE 2Nt :BYTE 

""°" A,D 
J!lo+p TYPl 
RET 

THIS ROUTINE IS USED TO STORE OBJECT ~ODE FRODUCEt 
BY TEE ASS!~'BLE~ DURING FASS 2 INTO ME~CRY 

; 
!STO: LHL! 

l'IQV 
INX 
SELD 
LHLD 
INX 
CHL 
SHLr 
R!T 

'B'BUF 2 
M,A 
E 
E:EUF•2 
OIND 
H 
BINH~3 
OIND 

;FETCH STORAG! ADD?.ESS 
iSTORE OBJECT BYTE 
;INCREMENT LOCATION 

iFETCE OUTPUT AIDRESS 

iCONVERT OEJECT EYTE 

GET HERE WEEN END ?S!UDO-OP IS FOUND OR IRE~ 
END-OF-FILE OCCURS IN SOURCE FILE. CONT~OL rs SET 
FOR EITEER FASS 2 OR ASSEMBLY TE~"IUTOR I1 FINISHED. 



092D 3A9410 
0930 B7 
0931 C2S700 
0934 3E01 
0936 C3A20€ 

0939 2A9€10 
093C 7E 
093D F!e9 
09:!F CA45~9 
0942 Fr20 
0944 C0 
0945 23 
0946 229610 
0949 C33CC9 

094C 217!'10 
094F 227410 
0952 0602 
0954 C3S00A 

0957 4F5247 
09~! 00 
0P5l! 00 
095C.455155 
095! 00 
0960 01 
0961 4442 
09E3 00 
0964 00 
0965 FF 
0966 4453 
0968 00 
0969 00 
096! 03 
096'.B 4457 
096D 00 
096E 00 
09€Y 05 
0970 454E44 
097:! 00 
0974 06 

, 
EASS: iFETCH PASS INDICATOR 

iSET FLAGS 
;JUMP IF FINISHF.I 

?AGE 28 

LDA 
ORA 
JNZ 
!"VI 
JMP 

PAS! 
A 
FOR 
A,1 
ASM3 

;FASS INDICATOR FOR 2ND PASS 
;:CO 2Nt PASS 

; 

TEIS ROUTINE SCANS TF.ROUGE A CEARACTE~ ST~ING uNTit 
THE FIRST NON-BLANK CHARACTER IS FOUNt 

ON RETURN C.\RRY SET INDICATFS A CARRIAGE RETUR~ 
AS FIRST ~ON-PLANK CRARACT!F. 

S'3LK: LELD FNTR ; FF.TCP. ADDR:ESS 
S~tl: ~01." A.M iFETCE CEAF.ACTER 

CFI 09H ; IS IT A TAll? 
JZ SBL2 ; TREAT LIKE A BLANK 
CPI 

, 
; CHECK FOR A :r.L ~ N<'. 

RNZ iRETUR~ IF NON-BLAH 
S~L?~ !NX H iINCREMENT 

SF!.! FNTP. i SAVE POUTER 
JMP S:SLl 

THIS ROUTINE IS OS!D TO C~!C! THE CONI:ITIOK 
CODE MNEMONICS ?OF. CONDITIONAL JU~FS. CALLS 
AND RETURNS. 

; 
CQ~IJ::: LXI H. A.lH!F-1 

SHLD ADDS 
f"VI B,2 ;2 CHARACTEFS 
JMP t:OPC 

THE FOLLO'iING IS TH:E CPCODE TAl!t~ 

; 
OTA:S ~ DB 'ORG' 

DB 0 
DB 0 
r:B 'EQU' 
Dl! 0 
DB l 
tB "1=~, 

D:E 0 
D:B 0 
n 255 
DP 'DS' 
D:S 0 
I:'B e 
Dl! 3 
DB 'DW' 
rB 0 
DP 0 
DJ! ~ 

Dl! '!ND' 
DB 0 
Dl! 6 



:-AGE 29 

0975 00 DP 0 
0976 484C54 D:B 'HI.T, 
0979 76 DB 118 
097! 524C43 DP 'RLC' 
097D 07 DB 7 
09'7! 525243 !'B 'RP..C' 
0981 0F DP 15 
0982 52414C DP 'RAL' 
0985 17 tE 23 
0986 524152 DP 'RAR' 
0989 lF DP 31 
098A 524554 r1l 'RET' 
098D cg DP 201 
098E 434t41 DE 'CMA' 
0991 2F t'9 47 
0992 535443 "'~ ,,,_ 'STC' 
0995 37 DB 55 
0!?9€ 444141 :CB 'UA' 
0999 27 DP 39 
099! 434D43 DB 'CMC' 
099D 3F n 63 
099E 4549 DP 'EI' 
09!0 00 DB 0 
09!1 !:S r:s 251 
09A2 4449 DE 'DI' 
09A4 00 DB 0 
e'9A5 F:3 r:a 243 
09A~ 4E4F5e' DP 'NOP' 
09!9 00 DP 0 
09.U 00 t:S 0 
09All 58434847 DP 'XCHG' 
09AF EB DB 235 
09'B0 5854484C DB 'XTRt' 
091!4 E3 DP 227 
09B5 5350484C DP 'SPF.1' 
e'9P9 F9 t3 249 
09PA :':e43484C DP 'PCEL' 
09:BE E9 DB 233 
09l!F eie DB 0 
09C0 53544158 DP 'STAX' 
09r,4 02 D:E 2 
09C5 4C444158 r::s 'LI:AX' 
09C9 0A DP 10 
e'9CA 00 DB 0 
09CB 50555348 tB 'PUSH' 
0!?CF cs DP 197 
09N' 5041'50 DB 'POP' 
09D3 00 DP 0 
0!?Tl4 Cl DB 193 
09t5 494E58 tB 'I NX' 
09D8 00 DP 0 
09D9 03 DB 3 
09DA 444358 !:'B 'DCX' 
09DD 00 DP 0 
09D! 0I! DB 11 
09DF 444144 rB 'tAI: ' 
09E2 00 D'P 0 
09E3 09 DB g 



?AGE 30 

09E4 00 r:B 0 
09!5 494E52 D'P 'INR' 
091':8 04 D:S 4 
09E9 44:4-352 rB 'tCR' 
09EC 05 DP 5 
09ED 4D4F5e D:S 'MOV' 
09F0 40 DB 64 
09F1 414444 DP 'ADD' 
09F4 80 D:S 128 
09"5 4:14443 DB 'A:CC, 
09F8 88 DB 136 
09F9 535542 DP 'SUB' 
09"'C 90 n 144 
i1'9FD 5~4242 DP 'SJH' 
0A00 98 DB 152 
0A01 414E41 !!! 'ANA' 
0A04 A0 DP 160 
0A05 585241 D:E 'XRA' 
?JM~c A8 r:s 168 
0A09 4F5241 Dl! 'ORA' 
0A0C '30 DB 176 
0AO!D 434D5171 !B 'CMP' 
0A10 P8 D:S 184 
0A11 525354 r:B 'RST' 
i2'Al4 C7 DP 199 
0A15 00 DB 0 
0A16 414449 r!! '.HI, 
0A19 ce DE 198 
0AB 414349 DE 'ACI' 
i2'A1I: CE !E 20e 
0A1E 535549 D:S 'SUI' 
0A21 J6 DB 214 
0A22 53424:9 D"3 'S'B I ' 
0A25 DE DE 222 
0A26 414E49 DE 'ANI' 
0A29 Ee DB 230 
0A?.A 585249 DP 'XRI' 
0A2D "Z:E DB 238 
0A2E .U5249 rB 'ORI' 
0A31 '°Fe DE 246 
0A32 435049 D:S 'CPI' 
0A35 FE !E 254 
0A36 494E D:S 'IN' 
11'!3'3 00 DE 0 
0A39 DE DE 219 
0A3A. 4F5554 DB 'OUT' 
i1'A3D r3 DB 211 
0AcE 4D5€49 DP 'MVI' 
0A41 06 DB 6 
0A42 00 J:B 0 
0A43 4A4D50 DP 'JMP' 
0A46 00 DE 0 
0A47 C3 DB 195 
0A4E 4:3414C4C Dl' 'CALL' 
0A4C CD DB 205 
0A4r 4C5849 rB 'LXI' 
~A50 ?'0 DP 0 
0A51 01 DB 1 



0A52 4C4441 
0A!'5 r/10 
0A56 3A 
0A57 535441 
0A5A ~0 
0A5B 32 
0A5C 534P.4C44 
0A60 22 
0A61 4C484C44 
0Ae5 2A 
0Aee 00 

'lA67 4E5A 
0!69 e'0 
0A6A 5A 
0AeP 00 
0A6C 08 
0AeD 4E43 
0Aer 10 
0A70 4~ 
0A71 00 
U72 18 
0A7:S 52'4F 
0A75 20 
0A7e 5045 
0A78 28 
U'?'9 50 
~A7A 00 
0A7:S 30 
0A7C 4D 
lo'JA7!l 00 
0A7E 38 
llA7! 00 

0A80 2A7410 
0Ae:S 1A 
0A84 'E7 
0Ae5 CA920A 
0AES 48 
0A89 Ct80U 
0Aec lA 
0!8D CS 
0A8! 13 
0A8F C3E00A 
0!92 3C 
e'A9~ 13 
0A94 C9 

' 

r:s 'LDA' 
DP 0 
Dl! 58 
n 'STA' 
DP 0 
DB 5el 
r:s 'SHL:C' 
DP 34 
D'F 'LHLD' 
n 42 
DP 0 

co~·DITION CODE TA:BLE 
tP 'NZ' 
DP 0 
D:S 'Z, 
t'3 0 
DP s 
Dl! 'NC' 
r:B 16 
DP 'c' 
DB 0 
tl! 24 
DP 'PO' 
D1! 32 
n 'PE' 
DP 40 
D:B 'p, 

t'B 0 
DP 48 
mi 'M, 

DP 0 
DB 56 
n 0 

TF.IS ROUTINE IS USE!> TO CHECK A GIVEN OF CODE 
A~AINST TH~ LEGAL OPCODES IN ~HE OPCO!E TAELE 
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COPC ~ LHLD ADDS 
L!AX t i!!TCH CHARACTER 
O'?A A ;SE".' FlAGS 
JZ CO Pl ; Jt;l"P IF TERf.H'ATION CHARACTER 
!"!CV C.! 
CALL SEAR 
tr-AX D 
RZ ;RETURN IF MATCH 
INX D . NEXT STRING I 

JMP COPC ;CONTINUE SEAP.CH 
COP!~ I~R A ; CLEAR zno FLAG 

INX ".) ;INCRE~ENT ADDRESS 
RET 

TRIS ROUTINE CF.ECKS TH! LEGAL OFCOrES IN :90TH ?ASS 1 
AND PASS 2. r~ PASS 1 TF.E PROGF.AM CCTINT!F. rs I~CRE­
W!NTED BY TR! CORRECT ~UMEER OF LITES. A~ ADDRESS IS 
ALSO SET SO TffAT AN INDEXF! JUMP CAN EE MAtE TO 
PROCESS TF7 OPCODE !CR PASS 2. 
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0!95 217E10 OPCr! LXI H.AJlUF ;GET ADDR!SS 
0A98 227410 SHtt At:CS 
0A9B 115709 LXI D.OTAE iOPCO!lE T Al!LE A :JD"1E SS 
eA£:~ 0€04 MVI 'B 4 ; CP.:ARACT!R CO!JNT 
0AA0 CD800A CALI. COPC ; CHECK OPCODES 
0AA3 CA3E011 JZ PSEU ; JUMP IF A PSEUDO-OP 
0AA6 05 I'CR I! ·~ 

·~ CHARACTER OPCOtES 
0A!7 CD800A CAIL COPC 
0AAA CAB10 A J 'Z OPl 
IH.AD 04 INR B '4 ' - CHARACTER CPCOIES 
0.HE CD800A CALL COPC 
~Hl 2lo;Ae? C'Pl· LXI H TYPl ; TYF:E 1 IN STRUCTI Ot- S 
0Atl4 Q!!e'l or2: l"'VI c 1 ;i :EYTE INSTRUCTIONS 
0AJlE CA110ll JZ OC~!T 

; 
lAE9 CD=00A CPC2: CALL COPC ; CHECK FOR STAX L:CAX 
0AEC 215:008 LXI H. TYF2 
0A?F CAB40A JZ OP2 
0AC2 Ct800A CALL COPC ;CH!C! FOR PUSR, FOP INX 

; ;Dex Af\D DAD 
0AC5 217008 I.XI E.TTP3 
0AC8 C A::P40 A JZ OP2 
9l AC 1l 05 DCR 3 ;3 CF!AR OPCOrES 
0ACC CD800A CALL COPC ; ACCU~lJLATOP. ms TRUCTI ONS . ; I 1'.R DCR.MOV.RST • 
0ACF 218F08 I.TI H.T!P4 
0A"D2 CA:E40A JZ OF2 

; 
2'AD5 cree0A 0PC3: CALL COPC ; !l"'M!DIAT!: INST"RUCT!ONS 
0AD8 21C40e LXI H TYF5 
0AD! 1"!02 !"VI C,2 ;~ 3YTE INSTRUCTIONS 
0Al'D CA11013 JZ OCNT 
0AF0 04 INR 13 ;4 CHAR OFCOI:ES 
2Hl CD?00A CAU COPC ;JMP CALL.LXI L::JA STA 

; ;tE:LD,SHL!: OFCOD!S 
0AE4 CA0C2B JZ OP4 
0AF.'7 CD4C0() CALL COND iCOND!TIONAL INSTRUCTIONS 
0AEA C2360B .rnz OERR ; ILLEGAL OPCODE 
0AED C6C0 ADI 192 iADD EASE VALUE TO :'..ETUP. N 
0AH 5'7 ~ov t.A 
21A :0-0 ~€03 MVI B.~ ;3 CH.o\RACTER CPCOtES 
0AF2 3A7E11Z LDA AEtTF ; FrTCli F!3ST CHARACTER 
2'AF5 4F i"'OV C A ; SAVE CEARACTER 
0AFE rr=2 CPI 'R, ; CONDIT ION AL RETURN 
IZAF9 7A :'-'OV A,D 
0AF9 CAll10A JZ OPl 
0AFC 79 l"'OV A,C 
0Art H IN3 D iFOPi"' CONDITIONAL JUMP 
IZAF"E 14 INR D 
0AFF !'E'-4A CPI 'J' i CONDIT ION AL Jt;MF 
0El"l CA0l30B JZ OPAD 
0B04 F"E4~ CPI 'c' ; COND !T ION AL CALL 
0E06 C2360E JNZ 0 EP.P. i ILLEGAL OPCCtE 
01:09 14 IN"P D ifO"tlM CONDIITIONAL CA.LL 
0BIZA 14 H'R D 
0B0E 7A onr: MOV A ! ;GET OPCOrE 
0B0C 21FA08 CP4: LXI :! ~!!'PE 
01301" eEe:: 0 i:5 . :'-'VI c 3 i3 BYTE INSTP.UCTION 



0P11 329Cl0 

0P14 3!7! 
0Ble: 80 
0P17 5F 
01318 3!10 
e':SlA CE00 
0B1 C 57 
0E1D lA 
0P1E E? 
0:S1F C23€01! 
eB22 3A9410 
0:S25 0€00 
e:s2., E:E 
0:S28 2!9210 
0B2B 09 
'1'B2C 229210 
0B2F B7 
rlB30 CS 
0B31 3A9C10 
IZB34 E'B 
0P35 E9 

0!!36 2lte'0C 
0P39 t"!'.03 
01!3:S C32201! 

0P3E 
01!41 
0B42 
0P43 
0M€ 
01!49 
0:B4A 
e':S4t 

0P5~ 
0B52 
eJE53 
0]355 
0:85€' 
01157 
0P5A 
Vl:B!:I' 
0B€0 
01361 

21P210 
'i'E 
B7 
C23E0P 
3A9410 
B7 
CA7A07 
C3F507 

F!41 
DE 
FE5B 
3F 
re 
CD9A0E 
217!10 
227410 
05 
C2'740B 
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CCNT: STA TEMP ;SAVE OPCODE 

C!ITCK FCR OPCODE ONLY CONTAINING TEE CORRECT NUMBER CF 
CFARACTFRS. TEUS ADDO, SAY. WOULD GIVE AN ERRO~ 

A.ABUF AND 0FFH iLOAD :SUFFER ADDRESS 
1! iADD r:ENGTH OF OPCODE 
E.A 
A,AErF 256 
0 ;GET !!GR ORDER AD!P!SS 
:l. A 
D iFETCH CHA?ACTER AI~ER OPCODE 

iIT SEOUL! !I ZERO 
iCPCCDE ERROR 
iFETCH PASS INDICATOR 

OCNl · 

MVI 
ADD 
MCV 
f"VI 
!CI 
f"l)V 
tDAX 
ORA 
J~:z 

LtA 
l"VI 
XCHG 
LHtr 
DAD 
se:tr 
O?A 
RZ 

A 
OEF.R 
PAS! 
B.0 

CCN2; ASPC ;FETCH PRCG?AM CCUNTEP. 
;ADD IN BYTE COUNT 
;STORE PC 

!. :lA 
XCB'G 
PCR!.. 

ASPC 
A 

TEMP 

; 'iP.' IC E: PASS? 
;P.ETURN IF PASS 1 
;FETCH OPCODE 

OERP· !.XI 
i"'VI 
J~P 

H ER.RC 
c 3 
OCNl-3 

iSET ERROR ADDRESS 
iLEAVE 3 .BYTES !CR PATCE 

; 
PSEU· LXI 

~C"V 

ORA 
JNZ 
LDA 
CRA 
JZ 
Jvp 

F..ABUF-4 ;SZT BUFFER AIIRESS 

; 

A.H ;FETCF. CHARACTER AFTER OPCODE 
A ; SHOU!L 'BE A ZERO 
OERR 
?ASI 
A 
PSUl 
PSU2 

iFETC! ?ASS I~DICATCR 

TRIS ROUTINE IS USEI TO PROCESS LABELS. 
IT C~EC~S TO SEE IF A LAEEL rs !~ TEE SYMPOL TABLE 
OR NOT ON RETURN z-1 I~rICATES A ~~TCH ~AS FOUND 
AND R L CONTAIN THE VALUE ASSCCIAT!D '.YITH THE LA.BEL. 
TR! REGISTER NAMES A, E, C, D. E R L P AND S ARE 
PRE-rE~IN!D ANI NE!t NOT 3E ENTEP.Et .B! THE USER 
ON PETU?N, C=l I~DICATES A LABEL ERRO?. 

SLAP· CPI , A, ; CHECK !'CR LEGAL CF.AR 
RC 
CPI 'Z '-1 iC!rEC! FOR ILLEGAL C1::AP. 
CMC 
RC iRETURN n ILLEGAL CF.AR 
CALL ALPS ; PLACE SVM:lQL IN .9UHER 
LXI P.AEtTF ;SE'!' EUHn ADD~ESS 
SHtr At!S ; SAVE AirRESS 
DCR = iC!!ECK IF ONE C~ARAC':'!R 
JNZ SLAl 



01!€"4 04 
IZP65 11!?!:~1! 
01368 CD800A 
013613 C2740'B 
0PeE SF 
0l!SF 2600 
01!71 C3820"9 
0'B?4 111A11 
~:977 :!!'2!5 
01179 329510 
0E7C CI'e501 
~P7F 4C 
0l!S0 65 
ne1 es 
01!82 :!7 
01!83 3F 
e:S84 cg 

01!85 41 
0l!ee 07 
0:887 42 
0Ee8 00 
01389 43 
0B8A 01 
0:E8l! 44 
0:88C 02 
0'B8I: 45 
01!8F 03 
0'BBF 48 
0'B90 04 
0P91 4C 
0'.892 0 5 
01!93 4! 
0'!194 06 
0ll95 50 
2:s9s 06 
0P97 53 
01l98 06 
0ll99 00 

0ll9A 0e2'0 
0MC 12 
0ll9!) 04 
0P9E 76 
0ll9F f'E0'B 
0:EA1 I:0 
0llA2 13 
01!A3 23 
0EA4 229e10 
01lA7 7! 
0BA8 FE3e 
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CE!'C"'. Ir PF!DFFH;ED PEGISTER NAME 

SLA1· 

SLA2: 

INR 
LXI 
CALL 
JNZ 
MCV 
MVI 
Jl"P 
UI 
MVI 
S"'A 
CALL 
MOV 
MCV 
!"OV 
STC 
C"'C 
RET 

p 
D.RTAB 
COPC 
StA1 
L.A 
H,0 
SLA2 
D.SY"!'!' 
A LLA:B 
'JCER 
CO"'S 
C.H 
!LL 
L C 

; SET ll='l 
;REGISTER TABLE ADIRESS 
;CEEC~ NAME OF 1EGISTER 
;NOT A PREDEFI~ED REGISTER 
;SET VA!.UE'EIGH 

; SF'l' SYMPOL TABLE ADtRESS 
;FETCH L~NGTH O! LAE1L 

iCEECK' TAlllE 
;SWAP H ANt L 

;SET CARRY 
i CLEAR CARRY 
;RETURN 

?~EDEFINF REGIS'l'E~ VALUES IN TRIS TAllLE 
; 
RTH: ::r~ 

DB 
DB 
DP 
D::S 
r.:B 
DP 
DB 
D:S 
DE 
Dll 
t::s 
DP 
DB 
DB 
DP 
D::S 
D'13 
D'P 
DB 
t:S 

, A, 
7 
'B, 
0 
'C, 
1 
'D, 
2 
'E. 
3 
'R, 
4 
'L' 
5 
''1 . 
e 
'P, 
s , s, 
6 
0 ;END OF TABLE INDICATOR 

TRIS ROUTINE SCANS TEE INPUT LINE AND PLACES THE 
OPCOtES AND LABELS IN THE ::SUFF!R. TH! SCAN TERMINATES 
WH!N A CFARACT!1t OTHER TF.AN 0-9 OR A-Z IS FOUND. 

; 
ALPS· 
ALFl: 

r'!VI 
S'l'AX 
INF. 
'-'CV 
CFI 
RNC 
INX 
n:x 
SHLr 
!'"(IV 

CPI 

l:!. 0 
D 
B 
A.B 
11 

D 
H 
PNTR 
A.M 
'0. 

; S!T COUNT 
;STORE CP.ARACTF'?- IN EUrF!R 
; INCRE~ENT COUNT 
iFETCE CCUNT 
WAXIMU"'l :SUFFER SIZE 
;!tETU!W IF :SUFFER FILL!:I: 
iINCR!MENT BUFF!? 
;INCRE~ENT INPUT POINTER 
iSAVF LINE POINTER 
; FETCE C''EARACTER 
;CHECK FOR LEGAL CHARACTERS 



01!!! DB 
0.BA!l FF3A 
~HD DAPC0l! 
0U0 1"!41 
12'B'92 re 
0PP3 FE5P 
0Bl!5 DA9C0ll 
12'l!ll9 C9 

l:'B'S9 Cll:3909 
0!lPC 21'?000 
en~ 229910 
0?1"2 24 
01!C3 229!10 
IZ!lCe 2A9S1'Z 
neg 2l! 
IZl:SCA CD9301 
01!C! 329e10 
0!'00 23 
e1!D1 7E 
IZl1!D2 :n'.21 
01!D4 DA780C 
12'Er? FE2C 
0!!D9 CA780C 

"'Brc FF2:9 
0P!lE CAE90!1 
0:B!1 F!2D 

00P.!3 C2F9IZIP 
0!lE6 329910 
0:9E9 3A91!10 
12'Hr. FU'2 
~"3E~ CAAEec 
0:E!1 3!02 
0:EF3 329!lHJ 
'1'llr6 C3tl!'l!'!l 

IZ''Er9 4F 
01!FA 3Mll!IZI 
0E1'D 1!7 
IZl'l!n CAAUC 
0C211 79 
0CIZl2 FE24 
0CN C2110C 
0C07 23 
IZIC12'9 2291510 
0CIZl1! 2A9210 
IZICIZIE C34D0C 

IZ'C11 FE27 
0C13 C23D0C 
e'C! e 1112'012'0 
0C19 0F03 
IZIC!!l 23 
0C! (' 229610 
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RC 
CPI '9'-1 
JC ALP1 
C?I 'A' 
RC 
C'l'I 'Z'+l 
JC ALP1 
RET 

T?'IS ROUTINE IS USED '!'0 SCU' TiffiO'(TGF. '!'EE INPUT LINE 
TO FETCF. THE VALUE OF THE CP::RAND FI!tD ON RETURN 
'!'FE ~!LUE or TF.E OPERAND IS CONTAINEt IN REG'S ii L 

; 
AS'Bt· 
ASCN· 

~'XT1 · 

NX"'2: 

CF.EC!!: 

ASC1: 

; Cii!Cv 
ASC2: 

;CHECK 
~-SC~: 

ASC4: 

CALL 
LXI 
S?.:t:D 
INR 
SF.!.D 
L!flD 
DCX 
CALL 
STA 
INX 
l"OV 
CPI 
JC 
CPI 

SllLK 
!L0 
OPiiD 
R 
OPRI-1 
PMTR 

Z1HJF 
SIGN 
H 
A.M 

S!ND 

JZ S!~D 
FOP onRATORS 
CPI ' ... 
JZ AS Cl 
CPI ' 
JNZ ASC2 
STA SIGN 
LtA OPRI 
CPI 2 
JZ ERRS 
MVI A. 2 
STA OPRI 
JMP N!T2 

FOR OPE~A~:JS 
l"QV C.A 
L!:A OPRI 
ORA A· 
JZ FRRS 
MOV A, C 
CPI '$' 
JNZ ASC3 
INX H 
SF.ID PNTR 
LRtr ASPC 
Jl"P AVAL 

;GET FIRST AP.GUMENT 
iGFT A ZERO 
;I~ITTALIZE OFEFAND 

iINITIALIZE OPF?.AND INDICATOR 
; FETCH SCAN POH1TER 

; CLEAR J!UHER 
iZERC SIGN INtICATCR 
;INCR!MENT POINTER 
iF!TCR ~!XT CHARACTER 

;JUMP IF CR CR ]LAN~ 
iFIEtl: SEPARATOR 

;CHFCK FOR PLUS 

;Cl!EC! FOR MINUS 

;FETCH OPERAND INDICATOR 
;CHEC! FCR TWO OPERATCRS 
iS!NTAX ERROR 

;S!T INDICATOR 

;SAVE CEARACT!R 
;GET IN!'ICATOR 
;CHIC! FOR TWO OPERANDS 
; SYNTAX ERROR 

;LC EXF'RESSION 

;INCREMENT POINTER 
iSAVE POINTER 
iFETCR LOCATICN CCUNTEF. 

FOP ASCII CHARACTERS 
~FI 27R iCEEC! FOR SI~GLt Ot'CTE 
J~'Z ASC5 ;JUl"'P IF NO'!' QUOT£ 
LXI r 0 iGET A ZERO 
MVI C.3 iCHAFACTFR COUNT 
INX B' illt'l"'F POINTER 
SELD PNTR ;SAVE 



0ClF 7E 
0C20 FEv<t 
0C22 CAC]0C 
0C25 FE27 
0C27 C2340C 
e'C2A 23 
0C2B 229610 
0C2! 7E 
0C2::' FE27 
0C31 C24E0C 
e'C34 0r 
2'C35 CAC1!0C 
0C38 53 
0C::'9 5F 
l?C3A C31:E0C 
0C3D FE30 
0C3F rAC]0C 
0C42 H3A 
0C44 'D2EC0C 
~C47 cree0c 
0C4A DAC::Sec 
0C4.-D EB 
0CH 2!~910 
0C51 AF 
0C52 329:B10 
0C!::5 ::!A9810 
0C59 :37 
0C59 C2E30C 
0C5C 19 
0C5D 229910 
iiceei C3C60F 
0C63 7D 
0C64 93 
0ces er 
ecee 7C 
0C67 9A 
0C€8 67 
eceg c:;5r0c 
0C6C CD500E 
0CeF C.8>4D0C 
0 C"2 rAC B0 C 
0C75 C3i!90C 

0C78 3A9B10 
0C"B B7 
0C7C C2AE0C 
0C"F 2!9910 
eice2 7C 
0C83 119C10 
ecee B7 
0C87 cg 

SSTR: 

ASC5: 

AVAL: 

ASC7: 

ASUB· 

'ALU: 

l"OV 
CPI 
JZ 
CPI 
J"iZ 
!U 
SE!.!: 
l"(\'i 
CPI 
JNZ 
DCR 
JZ 
MC'V 
l"OV 
JMP 
CPI 
JC 
CPI 
J~'C 
CALL 
JC 
XC'liG 
Lt!LD 
XP.A 
STA 
DA 
Q1l! 
JNZ 
DAD 
SE!::' 
Jt'F 
:"OV 
SUB 
MOV 
l"QV 

S'P:E 
~ov 
JMP 
CALL 
JZ 
JC 
JMP 

A,M 
ASCR 
!1BA 
27H 
SSTR 
H 
PNTR 
A.M 
27H 
AVAL•! 
c 
ERRA 
D.E 
E A 
ASC4 
'0, 
ZRPA 
'g, ~ 1 
AI.AB 
~'Ur-'S 
ER?.A 

OPRD 
A 
OPRI 
SIGN 
A 
ASU3 
D 
OPRI: 
NIT! 
A L 
! 
L,A 
A.H 
D 
H,A 
ASC7 
SLA.B 
AVAL 
1:RRA 
ERRU 

;FETCH ~EXT CHA~ACT!R 
;IS IT A CF.? 
; A?GUt'ENT ERROR 
;IS IT QUOTE 

;INCREMENT POI~TER 
;SAV! 
i FE7C H NEXT CEAR 
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;CHECK FOR 2 OUCTIS IN A RCW 
iT!R:"'INAL QUOTE 
;cHEC!: COUNT 
iTCO ~AN! CHARACTERS 

;s!T CHARACTER IN BUFFER 

;CHEC~ FOP. NUME~IC 
;ILI!GAL CEAF.ACT!R 

iGET NUMERIC VALUE 
iAllGUMENT EPROR 

; FETCE OPEP.ANL 
;GET A ZERO 
iSTCR IN OPEF.ANr IN!ICATOR 
iGET SIGN !NDICA.TOP. 
; SIT FtAGS 

;FO?.M nsULT 
; SAVE RESULT 

; ILLEGAL SYMBOL 
iUNDEFINFD SYMEOL 

GET HERE '.VF.EN TERMH:AT I NG CHARACTER IS FOUND. 
CHEC! '?'OR L!Ar:ING FIEU SEPARATOR. 

!.:lA 
ORA 
JNZ 
LI:tr 
t-'OV 
LXI 
CRA 
RET 

OPRI 
A 
ER'?.S 
OP1l.D 
A.H 
D. TEi"'F 
A 

iFETCE OPERAND INDICATCR 
; SET FLAGS 
; SYNTAX ERROR 

iGET HIGH ORrER EYTE 
iG"ET AD:::lRESS 
iSET FLAGS 

GET A ''f:M!PIC VALUE '.VETCH IS EITHER EEXArECH'A.1 OR 
DFCI~AL ON 1lETUP.N. CARP.! SET INDICATES AN ERROR 



0cea CD9A0l3 
0C8!! 113 
0cec 1A 
0C8D 01 7!10 
0C90 Fl'48 
0C92 CAA00C 
0C95 FE44 
0C97 C29CZC 
0C9.A. AF 
0C9B 12 
0C9C CD2l'P'2 
0C9F C9 
0CA0 A"!' 
eCA! 12 
0CA2 C34802 

0CA5 3E52 
0CA 7 21'?00e 
ZC!A 32ll110 
0C.H cg 

0CAE 3!53 
2!Cl3"' 3213110 
0Cl3:'! 2rn000 
0C:B6 C 3820C 

0C:E9 3E55 
0CBB C3B00C 

0Cl3E 3E5€ 
t?ICC0 C:."A70C 

0CC3 3!4!: 
0CC5 32P110 
2'CC8 C3!'70€ 

0CC'B 3!41 
0CCD C3P00C 

0CD0 3!4F 
2' C!2 321311 Z 
0CD5 3A9410 
zcrs B7 
0c:-9 ca 
0Cr'A 0EZ3 
0CDC AF 
0CDD CD1A09 
zcrn eit 
0CEl C2DCZC 
0CF4 C9 

0CE5 3'E4C 
0CE7 C3!20C 

0CEA 3E44 

NUMS ~ CALL ALPS 
DCX D 
t:DAX r 
LXI B.A'ETJF 
CPI "Fi. 
JZ NUM2 
CPI 'D. 
JNZ NUM1 
X~A A 
STAX D 

NUM1 : CALL ArEC 
RE'!' 

NUM2~ XRA A 
S'!'AX D 
Jt-•P AF.EX 

, PP.OCESS REGISTE?. ERROR 

iG!T NUMERIC 

iGET LAST CHARACTER 
iSET EUFFER ADDRESS 
;rs IT HEXADECIMAL? 

;rs IT DECIMAL 

iGET A ZERO 
iCLEAR D FROM B"FF!R 
iCONVERT tECIMAL VALuE 

;GET A ZERO 
iCLEAR H FROI" BCTFF!R 

!RRR: ~VI A, 'R' iG!~ I~DICATCR 
LXI ff 0 ;GET A 2 
STA OBUF iSET IN OUTPUT ;uFFER 
RET 

: PRCCESS SYNTAX ERROR 
!~RS: ~VI A,'S' ;GET INDICATOR 

STA O:SUF ;STORE IN CUTPUT BUFFER 
LXI i!. 0 
Jl-'P SEN 1 

:PROCESS UNDEFINE! STl"BOL EP.P.CR 
!FR~: ~YI A. 'U' ;GET INDICATOR 

JMP ERRS--2 
;PROCESS VALUE ERROR 
ERRV~ l"VI A. 'V' ;GET INDICATOR 

JMP ERRR- 2 
iPFOCFSS MIS!I~G LABEL ERROR 
ERPM~ l"VI A. 'M' iGET IN:CIC.ATC'R 

STA OBUF iSTORE H! OUTPUT BUHE:t 
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JMP AOUl ;tISPLAY ERROR ANt ~£TrRN 
iPROCESS ARGUMENT ERROF 
ERRA~ ~vr A 'A' iGET H!DICJ.TOR 

JMP ERRS 2 
i PROCESS OPCODE ERROR 
; STORE 3 3YTES o: ZERO IN OBJ!CT COtE TO FRCVItE 
; Ff"!"l A PATCH. 
ERRO~ l"V! 

FR01 : 

STA 
LDA 
ORA 
RZ 
MVI 
XF.A 
CALL 
DCP.. 
JNZ 
RET 

A. 'O' 
OBUF 
PAS! 
A 

C,3 
A 
ASTO 
c 
EROl 

; PP.OC!SS LAPEL ERROR 
~FRI: ""VI A,'L' 

JMP !1'lRO•i? 

;GIT Ir>DICATOR 
;STCRE IN OUTPUT BUFFER 
iF!TC~ PASS INDICATOR 
;'iiHICE PASS 
iRETU'RN IF PASS1 
iNEED 3 :!lYTES 
;GET A ZERO 
iFUT IN LISTING AND ~ErORY 

;GET INDICATOR 

iPROCFSS rnPLICA~E LAPEL ERROR 
ERRD: '-'VI A, 'D' ;GET ERROR I~DICATOR 



0CEC 32P110 
12'CEF CDEA06 
0CF2 C33807 

e'CF5 3A7E1!2' 
0CF9 P7 
e'CF9 CA370D 
ZCFC 1ees 
0CFE 210C10 
0I:l2'1 7E 
0D02 23 
0rei0 46 
0l'04 B0 
0r0s CA110r 
0D08 23 
0r09 23 
12'D0A 15 
12'Dl2'~ C2010D 
ncn c3e104 
0!'11 2B 
0rl 2 r:s 
0D1::5 2ACA10 
0!'15 EB 
0t17 7A 
0:n s :B7 
0t19 C22212'D 
0ric 7'B 
0D1D n:e::e 
12'!'1 F D!El04 
0D22 72 
0!'2::5 23 
0r24 73 
0D25 23 
0!'2E 1A 
12't2"' 77 
2'D2S 3ECF 
12't2A 12 
0T?E 3EC3 
0D2D ::520P00 
0!'30 21510D 
01133 220900 
0D3e C9 

ert37 210C10 
0D3A 0!08 
0r3c AF 
0D3D 56 
0t3E "7 
0D3F 23 
0D40 5E 
0I4-1 77 
0!)4-2 23 
01J43 46 

STA 
CALL 
JMP 

OBUF 
AOUT 
OPC 

;STORE IN OUTPUT BUFFER 
;DISPLAY ERROR 
;PROCESS OPCOI:E 
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TF.IS ROUTINE SETS OR CLEARS BREAKPOINTS 
; 
BREAr· 

El: 

::E2: 

I.DA 
OFA 
JZ 
MVI 
LXI 
MOV 
INX 
MO'l 
ORA 
JZ 
INX 
INX 
:CCR 
JNZ 
JMP 
DCX 
XCHG 
LEtr 
Y.CHG 
"OV 
OP.A 
J~!Z 
l"OV 
CPI 
JC 
MOV 
INX 
MOV 
INX 
LDAX 
MOV 
MVI 
STAX 
MVI 
STA 
LXI 
SHtr 
R!T 

ABUF 
A 
CtR:B 
r.NBR 
H,BRT 
A ~ 
H 
B M 
E 
B2 
H 
!l 
r 
'Bl 
'iHAT 
H 

BBUF 

A D 
A 
B3 
A.E 
11 
'iHAT 
M • :C 
H 
M E 
H 
!l 
M A 
A 0CFR 
D 
A 0C3H 
8 
E BRiP 
9 

;cEECK FOR AN ARG 

;rr NO ARG, GO CLEAR BREAKPOINTS 
iELSE GET NVMEER CF BREAKPOINTS 
;AND ADDF or TABLE 
;GET HI BYTE OF E~T!! 

;GET LO EYTE CF ENTR! 
;cHEC~ FOR EMPTY ENTRY 
;BRANCH I! El"PTY 
iELSE GO ON TO NEXT ENTRY 

il?U~P COUNT 
;AND TRY AGA1N 
;OO'PS, NO ROOM 

;GET ADrRESS 
;IN D.E 
;CHECK FOR ADDR 11D 

iOOPS. TOO LOW 
; SAVE AD!RES S 

iPICr UP INSTRUCTIC~ 
iSAVE IT 
;REPLACE IT WIT~ A 
;RESTART INSTRUCTION 
iSET UP LO i"'Fi"'ORY 
;WITH A JUMP TO BRKP 

iTREN RETU'?.N 

TRIS ROUTI~I CLEARS ALL PPEA!POINTS 
; 
C LR?· 

C I.:E L: 

LXI 
MVI 
IRA 
r-'OV 
MOV 
INX 
!-lCV 
i"'OV 
INX 
l"CV 

H ERT 
C.NE~ 

A 
r M 
I" A 
H 
3: .. t"' 
M A 
E 
:a.r--

;GET TABLE A!tRESS 
iGET NUMBER CF EPEAKPOIMTS 
;GET A ZERO 
;GET HI-BYTE OF ENTRY 

iGET LO-PYTE OF !NTP.Y 

;GET HIST BYTE 



01:44 23 
0D45 7A 
0D46 l!:! 
0D47 CA4C0D 
e"t4A 78 
0D4l3 12 
0D4C 0D 
0!4t C23C0D 
0D50 C9 

rzrs 1 220s u1' 
0D54 El 
0re:: 2B 
er5s 22rzAie 
0D59 F5 
0!5A El 
0D:':B 220010 
01'5E 21000e' 
0rs1 39 
0DE2 310810 
Z!e5 E5 
0:Ce6 DS 
rzre1 cs 
0DE8 2r 
0Df9 D:3FF 
0!5B :!1:!3110 
0DEE 2!0A10 
zt71 Ell 
0!l72 210CH' 
0D75 0608 
0D77 7E 
0D78 23 
0!'79 BA 
0D7A c2e2n 
0D7D 7! 
0t"E EJl 
~'1)7F CA8B0D 
erc2 23 
0DS3 23 
0D64 2!5 
0!95 CA8104 
0D88 C3770D 

0!8'B 23 
0D8C 7! 
0D8D 12 
0!QE' AF 
0!8F 21! 
0!90 77 
0D91 2B 
0D92 77 
e'!93 CD3Ai2'1 
0D96 3A0E10 
0Il99 CD6702 
0!9C 3A0A10 
0'iJ9F CD6702 

CI.2 · 

INX 
i"'OV 
ORA 
JZ 
i"'OV 
STAX 
DCR 
JNZ 
UT 

Ji 
A.D 
E 
CL2 
A 1l 
n 
c 
CI.BI. 

;~AS THIS A NULL ENTRY 

;BRANCH IF IT WAS 

;EI.SE PLUG INST BACK IN 
; 11un c OTYNT 
;Go to NEXT ONE 
;RETURN WEEN DONE 
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COl"'F H!RE PEEN WE EIT A BREA!POINT 

j 

BI.3: 

SEI.D 
POP 
DCX 
SEL! 
PUSE 
POP 
SHtr 
LXI 
tAt 
I.XI 
PUSE 
PUSH 
PUSH 
CMA 
OUT 
LXI 
LF.I.D 
XC'F!G 
I.XI 
"'V! 
MCV 
INX 
C:-''? 
JNZ 
l"OV 
CMP 
JZ 
n•x 
INX 
DC? 
JZ 
JMP 

INX 
MOV 
STAX 
XRA 
DCX 
MOV 
rcx 
MOV 
C'HL 
trA 
CHL 
LDA 
CALL 

HOLD e 
H 
H 
E'Ott~t? 
PS ii 
H 
!IOLI: 
F.. e 

;SAVE FT T, 
;GET PC 
; AD SUST IT 
;SAVE IT 
iSAV'E FLAGS 
;GIT THE~ INTO Rt 
;NOW STORE THEM FOR USER 

SP ;GET STACK POINTER 
SP,HOID-e ;srT ~EW SP 
H ;s HE 0 LI: SP 
D rsAVE D E 
B ;SAVE B C 

i COMPLEMENT AC C 
0FFR ;DISPLAY IT IN '!'HE LIGHTS 
SP AREA~1s ;SET SP AGAIN 
HOtD-"-10 ; GET PC 

H.:BRT 
B.Nllfl 
A M 
H 
D 
BL2 
A.M 
E 
BL3 
H 
H 
11 
'iHAT 
:SLl 

R 
A.M 
D 
A 
H 
~ A 
H 
M,A 
CRLF 
!iOLI:-11 
EOUT 
HOtr-10 
F.CUT 

;INTO D. ! 
;GET At:CR C! TABLE 
iAND NUMBER OF ENTRIES 
;GET AN ENTRY FROr TliE TABLE 

i.I:OES IT MATCE 
i:SRANCH I:r NOT 
;ELSE GET NEXT BYTE 
;CHICK IT 
;IT MATCEES! 
;:sr~P AROrND THIS ENTRY 

;BUMP COtTNT 
;NOT IN OUR TABLE! 

;GET INSTR ll!T:E 
; PUT IT EAC! 
;CLEAR ENTRY IN TABLE 

iRESTORE THI CARRIAGE 
iGET HI-BYTE CF PC 
;TYPE !T 
:GET LO-BYTE OF PC 
iTYEP IT 



0DA2 21Aeen 
ZDA5 C38704 

; 
0~A8 2042524541PMES· 

; 

ZDAF 3A7!'10 
?I:'B2 !7 
0DB:! CAPC0D 
?.!BS 2A8A12' 
0DP9 220A10 
rrnBc 31e010 
?.DH Fl 
0!'C0 Cl 
0!lCl !'1 
0DC2 !1 
ere:! rg 
0DC4 2!0!10 
1rnr," E5 
(i!DCI? 2A081ll' 
0DCJ! C9 

i THIS 
j 
P~OC· 

LXI 
Jl"P 

ROUTINE 

t!'A 
CRA 
J! 
LELD 
SFLD 
LXI 
POP 
POP 
PCP 
POP 
SPi!L 
LHLD 
Pt'SF. 
LEl!' 
R!T 
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H Bl"!S iTELL USER Y!AT IT IS 
l"ESS iGO EAC~ TO COM~AND L!v!L 

' BP.EH'. 13 

PROCEEDS !POI"' A 'BRFA!POINT 

Al!UF iCRECK FOR ARG 
A 
Pl iJl"P IF \10 AFG 
'El!UF iELSE GFT ARG 
l?OtD+12' ; p Ll'!G I"' INTO PC SI.OT 
SP, HOLD iSET SF TO POINT AT REG'S 
PSW' ;RESTORE PSW 
'B iR"ESTOR:E B.C 
r iFESTORE t ! 
:f iG!T OLD SP 

;1).!:STCRE IT 
E!OLD+19'.' iGE~ PC 
H iFUT IT ON STAC!!" 
HOL ... 8 nrESTCRE H L 

; A~'D PROC!:ED 

S!STEI" RAM 

1000 

00~8 
1000 
1l1:0C 

izeee 
0005 
00r:n 
10?. 4, 
H:29 
1 !Z2'B 
10:2~ 
1031 
1072 
1072 
000r 
1074 
1074 
10'76 
rnn 
10'7! 
107'.'.) 
HJ?'! 
108A 
108'E 
100:-
1090 
trz92 
1094 

CRG 

DrFH1E PPFAKPOINT '!l!(HON 
; 
NiR 
F-Orn ~ 

<SP.T ~ 
; 
; FILE 
MA.!:'It 
~!r-tt!N 
F!li.l.t 
!IL!'!: 
l!O!F· 
EC'FP· 
MAXL! 
FUT:B '. 
INSP: 
DELP 
ASCR 
HCCN ~. 
ADDS 
FEUF: 
F~EAD· 
FEF· 
!OCN'!.' 
APUF· 
:!! :E!J~. 
SCN'!: 
I:CNT· 
TAPA· 
ASFC: 
P!SI: 

EctJ 
DS 
DS 

AR!! 
!OU 
!OU 
ECU 
rs 
DS 
rs 
DS 
DS 
rs 
EOU 
EOU 
:ns 
!OU 
rs 
DS 
rs 
r.cu 
DS 
rs 
t·S 
rs 
DS 
DS 
rs 

8 
12 
:3*Nl!R 

PARAl"ETE"?S 
.6 

i:: 

NMUN-f8 
NMLEN 
2 
2 
4 

iNUl"EER OF ]REA!POINTS 
iRFGISTER EOlD APEA 
;BREAKPOINT TABLE 

;:''AX tt OF FILES 
; N!MF LE~1 GT!1 
i:CIRECTORY ENTRY L!NGTF. 

'~AX1IL-l'*FELEN 
2 iH:SEl!.T LINE POSITION 
INSP ;DEtETE LINE POSITION 
13 iASCII CARaIAGE RETURN HLUE 
2 
HCON 
NMLEN 
2 
1 
FE!' 
12 
4 
1 
1 
2 
2 
!. 

i FI ND ADDRESS 
iFILE NAME BUFFER 
iF?E! ADDP.!SS IN JI~ECTORY 
;FREE ENTRY FOUN! FLA~ 
; Ot''!.'PTJT COUNT!P 
iA.SCII BUFFER 
i BINARY :SUFFER 

;DU~P ROUTINE CO~NTER 
iSY~ECL TABLE !ND AJ~RESS 
iASS!~BL!F PROGRA~ COUNTER 
iPASS INrICATCR 



1095 
109~ 
1098 
1099 
109:!! 
UJ9C 
1072 = 
101?! = 
109:0 
0005 = 
129'F 
10P1 
le Cl 
10C6 
1119 
111 A = 

0003 = 
12'002 = 
00212 = 
e'0f2 = 
0001 = 
00FF= 

111! 

NCHP. DS 1 
PNTF. DS 2 
SI!.!~ DS 1 
CPRD IS 2 
OPF.t: !IS 1 
TE~P~ rs 1 
AFN'!' EQU n•sP 
AEP.R EC'J SCNT 
CINI· ts 2 
LLAP EOU 5 
BEA· DS 18 
o:iU!: DS 16 

DS 5 
I!UF· rs 8:3 
tPOS: DS 1 
SYMT !OU $ 

! T!!E,+.:F! FARA"'!TEP.S 

TTS EOtT 3 
TT"I EOU 2 
TTO EOU 2 
TTYDA EOU 2 
TTYTR ECU 1 
SWCE !OU 0FF1! 

!ND 
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iLENGTH OF STRI~G FOR COMPARE 
iLINE POINTER STO~AGE 
iSIGN STORAGE FOP. SCAtl 
iOPF.RAND S'I'CRAGE 
;OPERAND FOt!ND INDICADCR 

iASSEMELE LINE PCINTIR 
i ASS! M:S LER El!RCR FRil<T 
iCUTPUT At!RESS 
;LENGTH OF LA:EELS 

iOUTPUT BUFFER A?.EA 

iTFL!TYPE tI~E POSITIO~ 
;START QT STl"'BOL TULE 

iTTY STATUS PORT 
iTTY DATA IN,,JlORT 
iTTY DATA OUT POJlT 
iTTY DATA AV!ILA:!!L! 

. ' ;,TT'!' Xl"TR READY !!IT 
iSiHTCE REGISTER 

BIT 

SWITCH 


