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\ , 

• INSERT Ar.S. AS.!"! 
. @. REI"IARI< / 

@ 

@ 

@ 

@ 

@. 

@ 
@ 
@ 

@ 

@ 
@ 

* * * ,1* 
***' 

*'1**'~*** 

* 
* 

* 
* 

* 
******* 

.s= ..... te..' ..... .: ..... . "' ", .. ' "; . ,. ,;. 

fP 
ah,';· .... ··.~ 

~~"Vi .; .. :.:.r."' .. ' .. 
~ ~ , 

;'f;1t . 
.. " .. ; .......... ,.: '.' 
,;Cf~" 

@. 

@ 
"WHEN YOU CARE ENOUGH TO PROGRAM 

THE VERY BEST I. 

.. ..,..,~ 
~., .. :., .. ' .. , . 'I~' " @ 

@ 

@BY 
@, 

ZGRASS V3.0pOOOOOO 
·,JAY FENTON, NOLAf)ONATO, AND TOM DEF'AI\ITJ: 

. (C)t97~ 
@ 

@/ 
.. INSERT 

.... l.NSERT 
~; <,; 

.LINK 
.; I (lENT STR' 
.PREL 

~ INTERNAU3 
;~ .. 

,'. 

• INTERN ALSTR" 
• INTERNALSTS:;,':' 

' .• I NTEI~N BALI .. N)-· 
.INTERN CAT 
• INTERN ENttSTR' 
• I NTERN ,GET.~;T~'\ 
• INTERN INCiJSE: 
• INTERN IND .~.' 
.INTERNSDEL. 
• INTERN SFREE:" 
· I "'TERN !=iTI~Cl~" 
• INTERN!:;;CI"IP '. 
• INTERN l"STl.JSE. 

" ; + 
; EXTERNALS; , 
~.-

"E:XTEI~N ALI~rirC. 
~Ei'rER!\1 ALL.;¢l(:tl 

'.EXTERN CLEARIT 

,. " 

p EXTERNCNTCK ....•. 
~EX·l"EI~N.E:RRPt3M .'.­

, # El(T5R~I':'-' t;:VLCt=-L "1' 

', .. EX:fERNFcREE • 
.. '., • EXJE:Rhrt3ETClPND 

.' '~I::x:rEI~N 13E"'VAI~ . 

fAll_OCATE STRI NG 
;ALLOCATE KNOWN SIZE 
; PARSES BALANCED PA'RENS 
tCONCATENATION 
;F'CI!~ ZUJAtt ONLY 
;PARSE STRING LITERAL 
;BUMP USE COUNT 
; INDIRECTION 
.DELETE 8TRING 
; FREE::;;TF;:INC:i 
; ASCIZ' STRINI) COI'1F'ARE 

'; STRINci;~ciGICAL C(IMP~tRE 
; TEST USE',COtJNT 

.',', ". "·e. -::.' 

,:<;'.~r 

. "1, :~~, :>"< .~ "., 
; ALUJCAl,E',CHIjNI< OF' l'1EMORY 
; FREE .. FRAGME:N~r· . 
;CI_EAR . .$YTi;:S' .. " 
; CHECI(FOR ··t:ONTROL'c 
.; ERRC1R::TRAP' .. ". ...,.' " . 

. "; EVALliA:Te: CclMF' I LEb: :coni::: 
; FREE!::MEI'1dRY i:l[J.Oc:l< . ' 
; FETCHOPERANn:" .' . 

.. ; PA~9E VAR I ABI'i'E; . \\lAME 
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:1'.,", 

0001'­
ooot ", 
000;:::'" 
0004.'-

0005'-
()OO6" 
OO()9/ 
(,60C'" 
000\;::'" 
0016-;" 
(~Ofr;~' 

601~:''' 
£;)01.:3/ 
OO:L5'" 

F [II:: 5 
C5 
E5 

7E 
21 0097-' 
Ot 0004 
EDBl 
2::::06 
3'7 
E1., 
~:l 
FtiE1 
C9 

.EXTERN INPTTY ; RE(~D FROJYI TTY 
• EXTEI::,(N OUTCH 
.EXTERN POPOPND 
• EX TEI:"(N PUTOPND 
.EXTERN TEMPCHN 
• EXTEI::,(N TEI"'IPUNC 
~++++ 

;OUTPUT A CHAR 
;POP EVAL OPERAND 
;PUT EVAL OPERAND 
;C~AIN INTO TEMP LIST 
;CHAIN OUT OF TEMP LIST 

13ETSTI::,( 
PAri:SES AND BU I LDS STH I NG L I TEI:"(AU3 
STRINGS MAY BE ENCLOSED IN SINGLE OR DOUBLE 
G!UClTES (WHICH I"'IAY NOT BE NESTED) OH ANGLE 
OR CURLY BRACKETS WHICH MAY BE NESTED AS LONG 

; AS n~EY ARE PAIRED 

· 1 

· , 

· • · .. 
· , 

· .. 

NEEDS: 
HL -> OPEN DELIMITER 

RETURNS: 
SUCCEED: 

HL -> AFTER STRING LITERAL (CLOSE DELIM) 
DE -> TOP OF STRING HEADER WITH LITERAL 
A ~ TYPE STRiNG '$STHADR) 
. CARRY CLEAR 

FAIL: 

.... 

CARRY SET 
FAILS IF 1ST CHAHAFTER.ASSIliiNM.E:NT OPEI=i:ATOF( 
IS NOT A VALIn OPEN· tif;:LIMITE;R 

EHRORS= 
EI~. COR - NOT ENOUGH MEMORY FORSTR I NG 

;----
GETSTR= 

PUSH 
PUSH. 
PUSH 

Y 
B 
H 

; !;:;AVE REG!:; 
;SAVE LENGTH 
;SAVE LINE PTt=i: 

; HERE WE SEARCH FOR THE OI=>EN DEL I 1"'1 I TER OF THE 
;::;;TRING IN THE TABLE: fG!TAB). ;r.FNQT FOUND. WE FAIL 
;-

I"'IQV 
LXI 
LXI 
CCIR 
.JRZ 
STC 

· .EX: POP 
POP 
'POP 
RET ". 

A.M 
1-1, GfrAB 
B. G"J.SIZ 

. II !3l 

H 
B,' 
y' 

; A=OPEN DEL 1/"'1 
; HL-:-:>DELIJYI TABLE 
;BC=SIZE OF TABLE 
;SEARCH fOR DELIM 
;I\IOT THEBE? 

. ;FAIL 
. ," '; HESTORE REGS < 

; -+::~'" >. 

En~ == "OFFSET (Q;';"4J ,1:)1= . OEL J:',M ITER 'I~H tCHIYfAl"CH,ED 
; IT N:':;COI\IVERTEDINTCI A weiRD OFFSET' ," , ... 
• ( 6-8 ) AND IJSED 'AS .11\lDE x INto i ABU:: OF C~bRRES";" 

-,. " •• - 1; ',', ". , 

"'/ 
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00:1.6-' 
0016--- 60 
(101. 7'- 69 

. , 001.8" 29 
0019" 0:1. 009C" 
001C-' 09 
(l01D" .!J·E 
001E-'- ~!:;: 

OO:l.F" 4·6 

0020'- C:S 
002:1. " FDE1. 

0023" CD 0j,:32'" 
0026-" E3 
0027-- 23 

002:3'-' FDES 
002A" FD21 0032'-
002E-'- Fm::~~ 
0030'- FDE9 

00:32" .")-:;. 
.t: ....... 

00:33-" E:;: 
0034-" CD 00:39-'-
00:37" 1::::[1:::: 

+ 
+ 

; PONDING SUBROUTINES (QSUB) WHICH HANDLE THE 
; PARTICULAR DELIMITER 
; -' 

I"IVD 
MOV 
l'1OV 
DAD 
LXI 

. DAD 
l'1OV 
INX 
!"IOV 
I'1VD 

H.B 
H,B 
H+1;.8 
H 
B.I~SUB 

B 
C.I'1 
H 
B.I'1 
V,B 

; HL:::OFF~3ET [ 

+1.J 
;WORD OFFSET 
;BC-)-SUB TABLE 
; HL-:>SUBROUTINE 
;BC-)-WHERE TO BRANCH 
;IN THE SUBTAB 

; IV-)-SUBliOUTINEI: 
+.IFIDN 
+ 

CV:! 
POP 

[V]. [ PUSH B 
V 

+] 

; IV -)- SUBROUTINE TO GO TO 
SP -:> F'TR TO OPEN DELII"I 

;; l'1E:1'10RV IS ALLOCATED FOR THE STRING AND THE 
; pel I I\ITER -TO.' THE TIJP elF THE BLCfC:k: I:::; SAVEr, 
; CALL THE PARSING ROUTINE FOR THE TVPE 

OF DELIMITER WE HAVE. THE ENDING NULL IS 
; SAVED' AND THE UNUSED FI:;:AGI'1ENT RETURNED 

CALL 
XTHL 
INX 
.J!::;R 

ALSTR 

H 
V 

; HL->1"IEI'10RY BLOCIO( 
;SAVE PTR.HL->DLIM 
;PT AFTER DELIM 
~PARSE STRING[ 

+.IFIDN I:Y J [Y], I: PUSH Y 
+ LXI V, •• 0001 
+ XTIV 
+ PCIY 
+] 

INX 
XTHL 
CALL 
.JI"IPR 

; ++-1--1-

; ENDSTR 

H 

ENDSTR 
•• EX 

;HL->AFTER CLOSE 
;HL-:>BLOCI< 
;RETURN FRAGMENT· 
;AND EXIT 

e: t::I_I~ANS IJF~1 AFTER A NEW'[~Y. ALLI]C:ATE[I Sl-RII\lI) 
; THIS I I\ICLUDESRETURN I NG THE U"'U~:;ED FRAGMENT AND 
; SAVING THE PROPER LENGTH OF THE STRING 

· • 
IF THE STRING IS NULL. IT IS DELETED 

; NEI::DS= 

· , · " · · . .' . . , 

HL -> TOP, OF ~::;TI~ING HEADER 
DE: -'-> AF.T~RLAST BYTE'. USED IN.THE 

,B~::::, ::: # OFl1Y"'E:~; LEFT IN THE BLOCI< 
~. ,. 

; \:;:E'tURI\IS=. .",,';',' . , 
",;.. ~IJE> :--)- "T1JF~ (II":;:: !5l~RI.I\tf3 J::REATEI:t 

· • 
; 

t) IF "'ULL STRING 
, ;.(.\ ::::. TYPE STRJ NO ($STRADR r, 

STRING 
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0039"-
003':i/"-
OCl3A'" 
003B"-
003E'" 
003F'-

0040'" 
004·:1 .. -
004::::'-
0044"-

0046" . 

.0047"-
0048'" 
0049'~ 

004C'-

'0051" 
,.P054'-

E5 
D5 
1.1. OOOA 
19 

"D:I. 

B7 
ED52 
E1 
280B 

AF 

'1.2 
1.:3 
CD 0000=05 
EB 

3EOE: 

B7 
C'? 

11.0000 
CD 0000: 12 

+ 

CALLS: 
· , 'ALLOCD - RETUI=i:NS UNUSED !=RAG/"IENT 

FREE., ~ FREE I F NULL 

;----
ENDSTR= 

PUSH 
PUSH 
LXI 
DAD 
POP 
CLC 
ORA 
DSBC 
POP 
,JRZ 
CLR 

H 
D 
D.$SASCII 
D 
D 

A] 
D 
H 
•• NULL 
A 

; SAVE Pl-R 

;DE=OFFSET OF DATA 
;IF NULL, HL=DE 
;DE->1ST DATA BYTE 
; CLEAR ,FOF< DSEC [: 

;HL=HL-DE 
;HL->TOP OF STRING 
;IS NULL? 
; NULL AT END£: 

+.IFN A -A, r. MVI A .0] I: 
XRA A] :1 

STAX D 
INX D 
CALL" AI-LOCD 
XCHG 

;+ 
; BC - NO OF BYTES LJ:::FT IN BL,.'QCI< 
; DE -> TOP OF STRIi\IG :' ,'" ", ,,', ',' 

; I)F STRING 
;FOR ALLOCD 
; RETURNFRAGI"IENT 
;DE .... 5·TOf.' OF STRING 

; $SLENtDE) = ORIGINAI....-· LENGTH; OF 'STRII\IG 

· • 

WE I"IUST COI"IPUTE THE ACTIJAL)\Il...lMBER OF CHARACTER:::; 
USED IN THE STR1NG::$SLEN (OE,)- BC 
AND SAVE THI SIN, THE LENGTH, FIELD 

PUSH 
LXI 
DAD 
MOV 

D 
H.$SLEN 
D 
E, M,' 

;SAVE TOP PTR 
;HL=OFFSET OF LENGTH 
;HL->LENGTH FIELD 

, ; DE=OLD LENGTH 
· ,. INX H 

+ 

· • 
MOV 
XCHG 
DSBC 
XCHG 
MOV' 
Dex 
MOV 
POP 
MVI 
CI_C 
ORA 
RI;;T 

D.!"I 

B 

1"1. D 
H 
!"I.E 
D 
A.$STRADR 

A:I 

;+' 
; COI"lE HER.'EWHEN STR I NGI Si~I.:.IJ~:L 
; RETURNriE=O ' " 
;-
• • NULL: LJfID, 0 

CALl.:' ,TE:trll::~I.JNC 

;HL=OLD LENGTH 
; HL=ACTUAL LENGTH 
;DE=LENGTH 
;SAVE LENGTH 

;RESTORE TOP PTR 
1RETURN TYPE STRING 
;'SIJCCEEDI: 
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0057' CD OOOO=OA 
005A" 18F1 

005(:' 08 
0050'" CD OOOO:OF 
0060'" [15 
0061' CD 0:1.:32" 
0064" E5 
0065' D5 
(>066' CD OOOO=OB 
006':')-'" E:I. 
006A" EB 
006B'" CD 007A" 
006E' E1 
006F'" E3 
0070' CD 007A" 
007:3" E1 
0074'" CD 00:;::9' 
0077" C:3 0000=10 

;++++ 

· , 
CAT 

, CALL 
,J 1"1 F'R 

F/~EE 
,. • EX 

~FREE THE STF<ING 

CONCATENATES TWO STRING OPERANDS FI~OI"l EVALUATOR 
OPERAND STACK, PUTS RESULT ON STACK 

NEEDS: 
IY~>OPERANO B (STRING) 

; OPERAND A (STRING) '. , 
· • 

RETU/~NS= ' 
IY-:>I;:ESUL T (OPERAND A & OPEI::;:AND B) 

CALLS: 
ALSTR ~ ALLOCATE STRING 
ENDSTR ~ RETURN FRAGMENT & CLEAN UP 
CAT - INTERNAL CAT ROUTINE 
POPOPND, GEtOF'ND, PUTOPND - GET & SAVE OPERAND:::; 

; _._--
CAT:: • BYTE $STRADR 

CALI_ 'POPOPNP ;GET,OPERAND B 
PUSH D ;SAVE'OPND' B 
CALL AU:;TF< ; ALLOCATE l'1EI"'II:)RY 
PUSH H ; SAVE TOP PTR 
PUSH D ; SAVE DATA PTR 
CALL GETOPND ; GE"r OPERAND A 
POP H ;HL->DATA 'AREA 
XCHG ; HL->FROM, DE-)'TO 
CALL CATS ;COPY OVER A 
POP H ;HL->TOP OF I"IEJYIORY 
XTHL ; HI .... -)·OPND B 
CALL CATS ; COpy OVER' B 
POP H ;HL->TOP OF l'1EI'10RY 
CALL ENDS;TR ; CLEAN UP 
..JM/:' PUTOPND ;SAVE NEW STF<ING 

;++++ 

;. C:ATS 
; INTERNAL CAT ROUTINE, COPIES OVER A STRING FROM 

A PREVIOUSLY CF<EATED :;:;TRING TO A NE""l BLOCI<' 
(ATTEMPTS TO FREE OLD STRING) 

NEEDS:: 
· • HL -> TOPClP,NEW STRING TO COpy 

DE -) NEXT: FREE DATA BYTE IN NEW BLOCK 
, ; ,BC:::: #, dtK;,J~$YTES LEFT IN BL()CI< ' 

, ,1" 

;I::;:ETURI\/'S;: 
E!E.,-:>;:l\FTF.;:I::;: ,t..:AST BYTE 

'··AU':QCATED BLOCK) 
Bc==#bF BYTES LEFT 

;; ., HL. tJESTROYEt( 

.. 
1 

.. 
" 

. . . . 

COP lED {>IN 
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007A"-

007A'" 
00713'" 
007C" 
007D'" 
007E'" 
007F'" 
0082'" 
008:3"-
0084'" 
00:34'" 
00:35'" 
00::;:6" 
00::::8'" 
OO::::A'" 
008D" 
008F" 
0090" 
0093" 
009:;:"- . 
0096'" 

0097'" 
0004 
009C'-
009E'" 
OOAO--
00A2 " 

7C 
85 
r· I=' __ '_I 

E5 
D5 
U. OOOA 
19 
D1. 

7E 
137 
2::!()7 
EDAO 
E2 0093"-
18F!:i 
1:::1 
~::;: 0191 " 

CD 0000= O€:{ 
1.B 

513713222700 

OOA4" 
00134"­
OOeLl···· 
00D9-" 

EI~RORS= 
ER~COR - NOT ENOUGH MEMORY FOR STRING 

CALL:;:;:: 
; SFREE - FREE COPIED STRING 

+ 
-I-

· , 
CATS: 

TSTD 
MOV 
ORA 
RZ 
PUSH 
PUSH 

H ; NULL Srl~ J: NG? I: 
A,H 
H +lJ 

I-l 
D 

LXI D,$SASCII 

;RETURN THEN 
;SAVE STRING PTR 
;SAVE MEM PTR 
;GE1' 1ST DATA 
;ADDR IN HL 

-I-.IFN 1"1 
+ 

DAD 
POP 
TST 

ORA 
.JRZ 
LDI 

D 
D 
M 
-A, t: 
AJ 
• • EX 

.JPO CORERR 
..JMPR I( • :::;:L 

• • EX: F'OP I-l 
..Jl"IP SFREE 

COI=i:ERR: EI=i:ROR EFt. COR t: 
+ CALL ERRPGM 
-I- • BYTE ER. COR 
+J 

;++++ 

· , 
I~TAB - G!SUB 

MOV 

;DE -> NEW BLOCK 
;SOURCE BYTE NULL?[ 
A.M J 

~EXIT THEN 
;COPV OVER ONE 
; OUT OF l"lEMiJRY! 
;TRY NEXT ONE 
; HL ->iOF' 
;TRYTO,FREE 

TABLE OF ALLOWABLE OPEN DELIMITERS FOR STRINGS 
; AND THE CORRESPOND I NG SUEtROUT I NES TO HANDLE THE!"I 

;--'~-

QTAB= 
I~SIZ 
G!SLlB: 

;++-1-+ 

• ASC I Z I [ t II .•• ' I 
::: u -1~nAB - 1. 
• WORD 
• WORD 
• WORD. 
• WORD 

• • SING 
.. u DQUB 
" • CURB 
· .SQRB 

; SINGLE GlUOTE 
;DOUBLE QUOTE 
;CURLY BRACKET 
;SG!UARE BRACI<ET 

; •• SING .• DOUB •. SQRS ~.~URB 

· 1 

· • 

ROUT I NES. TO . PARSE STRING:::; '~kCOPY FOR 
DIFFERENT SETSOI=- DEI..;.IMi'rERS 

NEEDS:·· . 
HL ..;..> AFTER OPEN DEL;J:MrrF,::R' 'iN: INPUT !::::rRINI) 
·,ttE,· -). WfJERE Tel. .. S'TART,. "fi!jl~f·~(l\lt:ii· r.)~~t'A IN- BL.I:tC:l< ' 
Be ~··S I ZE (IF BLOCI<.tBYTI:::::;) 
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OOA4'" 
LL OQA4'" 7E 

OOA5'" S7 
OOA/.:." CC 0107'" 
OOA9" 7E 
OOAA" FE27 
OOAC'" (::3 
OOAD':' EDAO 
OOAF'" E'? -- 009::3" 
00B2"- 18FO 
(lOB4" 
00:84" 7E 
00B5" B7 
OOB/.:.'" CC 0107'" 
00B9'" 7E 
OOBA" FE2L~ 

OOBC" C:3 
OOBD" EDAO 
OOBF'" F? -.... 009:3'" 
00C2'" 18FO 
00C4·" 
OOCi~'" 7E 
00C5'" B7 
00C6'~ CC O:L07'" 
OOC9'" 7E 
OOC:A" FE'7D 
ooce'" (::3 
OOCD" FE7B 
(lOCF'" CC 00D2" 
OOD2" 'EDAO 
00D4" E2 0093", 
00D7'" :L8EB 
OOD';V 

RETUI~NS= 
HL -> AT ENDING DELIMITER 

· 1 DE -> AFTER LAST CHAR IN STRING 
Be: = NO OF BYTES LEFT 

CALLS: 
GETLIN - GET NEW LINE OF INPUT 

EI~ROI=i:S= 
; ER.COR - OUT OF MEMORY . 

.. ; ----
• • SII\lG= 

+.IFN M 
+ 

• • DetUB,:: 
+.IFN M 
+ 

• • CUI~B= 
+.IFN I'll 
+ 

· • CURl: 

• • SGH=i:B= 

1ST 

ORA 
CZ 
MOV 
CPI 
RZ 
L,DI 
.JPO 
..JI"IPR 
TST 

OI~A 

CZ 
I"IOV 
CPI 
I~Z 

LDI 
,JPO 
..JMPR 
TST 

OI~A 

CZ 
'MOV 
cpr 
RZ 
CF;:r 
C1 
un 
,JPO 
..JMPR 
TST 

1"1 
-A? ?[ MOV 
AJ 
GETLIN 

II •. ' If 

CORERR 
•• SING 

1'1 
"':'A. [ MOV 
AJ 
GETLIN 
A.M 
... 11 .. -

COI=i:ERR 
•• DOUB 

1"1 
-A. [ MOV 
AJ 
GETLIN 
A.M 
" ) " 

", {", 

•• CURl 

COR ERR 
•• CURB 

1"1 

;END OF LINE?!: 
A.I"I 

;GET NEW LINE 
;A=CURRENT CHAR 
; !:;INGLE G!UOTE? 
; YES? I:;:ETURN 
;XFER A CHAR 
;OUT OF CORE? 

; END OF LINE?!: 
A,M 

; GET NEW LINE 
; A=CURI=i:ENT CHAR 
; DOUBLE G!U(lTE? 
;YE!::;--;:' RETURN 
;XFER A CHAR 
;OUT OF COt:;:!:::? 

;1\10 MC)RE?[ 
A.M 

;GET NEW LINE 
;A=CURRENTCHAR 
; CLCi!3E BRACKEr? 
;YE:3? t:;:ETURN 
; OPEN BRACI<ET? 
; DOWN A LEVEL 
;XFER A CHAR 
;OUT OF CORE1 

;NO I"IORE?!: 

PAGE 7 

J 

:I 

:I 

00[19'" 7E +.IFN 1'1 -A. [ MOV 
AJ 

A,M :I 
OODA'" B7 4-

ClODS'" CC 01;.07" " 
oopjr:" "7E 

, ClOtll=:> :,r:~!5D 
OOE1':' C:~· 
OOE~:" 

\. FE5B 
(lo~4'" CC 00E7'" 
OOE7'" EDAO 
(lOE9'" 1:::2 009::::'" 

. :(:3;: 

ORA, 
cz 
I"IOV 
C::PI , .. 
Rt 
CF'I 

.. CZ" 
." S(;:!RI:' Lnx. 

"h , . ,Jr--p 

GETLIN 
A.M 
.' :r ,,' 

!' [ ..... " 

·\.;~;·.'SI~RI 

. CQREI=i:R'·, 

;GET ·NEW LINE 
;A~CURRE:NT'CHAR 
; CLC1$E: BRACt<:ET 
;YE:S? RETURN 

, ~ORf.5:NBRAt.KET-;:; .. 
; riiJWNA l£VEI.... 
"'~XFER A CHAR 
;OIJT OFCpHE? 
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OOEC'-

OOEE'" 
OOEE" 
OOEF'" 

OOFO'" 
OOFZ'" 
OOF5" 
00F6'" 
00F6'" 

OOF:;:l'" 
·OOFA···. 
OOFD'­
OOFE'" 
OOFE'" 
OOFF'" 
0:1.00'" 
010:L .-
0:1.02'" 
0105" 

18EB 

7E 
87 

2004 
CD 0000:08 
2A 

FEOA 

2004 
CD 0000:08 
2A 

BB 
C8 
SA 
CC OOEE'-
18E7 

.JI"IPR 
;++++ 

BALL.Y 
; . PARSES OVER BALANCEDDELIMITEI~S 

; NEEOS: 
; HI-~)- OPEN DEI .. IM 

D ::: OPEN DELIM. E- CLOSE DELIM .. , 

· , 
· • 

RETUI=i:NS: 
HI- -)-' AFTER LAST CLOSE DEL I IV! 

ERRORS: 
ER.PAR - UNBALANCED PARENS 

; .. _---
BALLY: TST M 

+.IFN M -A, [ MOV 
+ ORA AJ 

ZERROR ER.PARC 
+ 
+ 
+ 

...IRNZ .~0002 

CALL EI=i:I=i:PGM 
.BYTE ER. PAR 

+ •• 0003:J 
INX 
CMP 
I=i:Z 
CI"IP 

; +-1-++ 
· • 

GI:::TLIN 

CZ 
.JMPR 

H 
E 

D 
BALLY 
BALLY 

; NULL?C 
A, 1"1 

; NEWLINE? 

; HL-->NEXT CHAI=i: 
; CLOSE? 
; RETURN 
,OPEN? 
;PARSE AGAIN 

READ,A LINE OF INPUT OFF TTY 
STORES NEWLINE AT END OF OLD LINE 

· • 
· 7, 

· , 

NEEDS: 
DE -> NEXT AVAILABLE SPOT FOR A CHAR 
BC ::: NO OF BYTES LEFT FOR CHARS 

RETUI=i:NS: 

• CALUS~<" 

· , 
. OUTliH - .o(n;PUT PROMPT 
rNPTTY ,.... INPUT CHAR 

;'-~'-""':" 

",( 

PAGE:::' < 



Tm_ Z80 CP/M DISK ASSEMBLER VERSION 2.21 PAGE ':ii' 
STR - STRING - STRING ASSIGNMENT MODULE 

0107'" 3EOA 
01()9" 12 
O:l.OA··· j .,~ ..... , 

010B'" OB 
01. OC·' 7:3 
010D" Bl 
O:l.OE'· CA OO':iI::;" 
0111." ~:E2B 

0:1.:1.3" CD OOOO:OE 
0:1.16'" 21 660C 
01.1.9'" :3A 6260 
01 :lC'" B7 
01.1.[1'" 2::::1)3 
011F" 21 66AE: 
o 1.:;~2··· :3600 
0124 .... Cl) 0000=07 
0127"- CD OOOO:OD 
012A'" 2 OF:::: 
0:1.2(:" 23 

012[1'" 7E 
012E'" B7 
0:1.21-'" CO 
0130"- 1E:D5 

, . 

A,NL 
D 
D 
B 
A,B 
C 
CORERR 

;OUTPUT NEWLINE 
; SAVE IN BLOCI< 
; DE-:>NEXT !:;POT 
;BUMP "* BYTES 
; IF BC :=: (I 

~ NO I"IORE' CORE 

GETLIN:: MVI 
STAX 
INX 
[lCX 
MOV 
ORA 

·..JZ 
MVI 
CALL 
LXI 
LDA 
ORA 
.JRZ 
LXI 

A,"-+'" ;PROMPT WITH + 
OUTCH 
H.KBl.OCK+$MIBEND ;Hl.->BUFFER COUNT 

.. Q elK:: 
tl U (;:L :: 

+. IFN !VI 
+ 

;++++ 

ALSTR 

!"IVI 
CALl. 
CALL 
.JRNZ 
INX 

.rST 

ORA 
RNZ 
,JI"!PR 

CSFLAG 
A 
•• 01< 
H, CSBLOK +$1"1 I BEND 

1'1.0 
CNTCK 
INPTTY 
•• 131 
H 
!V! 
-A. I: I"IOV 

'AJ 

'GETLIN 

ALLOCATE::: !'1EI"IORY FOI::,( A STI::,(ING 

RETUI~NS: 

HL -> TOP OF STRING BLOCK 

!iTEST IT 
; IS NOT .... S 
; PROPER BUFFEF~ 

;Cl.EAR ~UFFER COUNT 
;CHECK FOR CONTROL C 
:; I::,(EAD I N CHARS 
;UNTIl. NULL 
;HL-)-:l.ST CHAR 
;1\10 MORE?E 
A.M J 

.HETURN IF SO 
;ELSE GET NUTHER LINE 

· • DE -> 1ST AVAILABLE CHAR FOR DATA 
BC = NO OF DATA BYTES IN BLOCK 

· • 
HI_ ---:>*-II'*iI'iI'**** 

* TYPE * SSTRADR 
iI· * iI· -II. iI· -II, iI·iI· iI· 
* SIZE * SET BY ALLOC 

; ********* 

.. 
, 7 

* FLA'GS '11- CLEARED 
* iI· iI· -II. * iI· iI· * iI· 
* TEMP * LINKED INTO 
* PTH * TEMP LIST 

* USE * SET TO (I 

* t:OUNT 'Il- (ONE' BYTE OI\IL Y ) 
*~!.******* 
* STRING* SET TO MAX 
iI· U::I\I.OT!-I-II· POSS I BLE 
*****:**** * NtJLI:'" -n. 

ii' .,. -11-**-11'***** 
;. DE;-·-->* DATA .:If' 

· ,. 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 PAGE 10 
STR - STRING .- STRING ASSIGNMENT I"IODULE 

0132'" 
0l,32'" 
013.lV 
0:1.37'" 
0138" 
0:1.39'" 
0:1.3C'· 
01.:::::0" 
013E'" 
0:1.4·0'" 
0141'" 
014·2" 
0145'" 
0:1.4:;::'" 

014·:;:.··· 
o l,4·(: .. ' 
014D'" 
0l,4E" 
014F" . 

(1152"· 

01~i~:" 
.r)1'5:::::;' 
0154:' 
Q),5!;:i'" 

::;:EFF 
CD 0000:04 
E5 
E5 
2:1. FFF5 
09 
1::3 

0:1. 000:;:: 
CD 0000:06 
C:I. 

:l1 OOOE: 
j,9 
EB 
E1. 
C::;: 0000: 11 

7C 
. .85 
""37 
(::3 

· • 
CALLS: 

ALLOC - ALLOCATE A BLOCK 
CLEARIT - CLEAR BYTES 
TEMPCHN - .CHAIN INTO TEMP LIST 

· , 
;~---

ALSTR= 

ALSTS: 

· , 
· , 

· • 

; -1--1-'-(--1-

· , 
TSTU::;:E 

1'1 V I 
CALL 
PUSH 
PUSH 
LXI 
DAD 
XTHL 
t'IVI 
INX 
INX 
LXI 
CALL 
POP 
LXI 
DAD 
PUSH 
D(:X 
DCX 
I"IOV 
DCX 
I¥JOV 
POP 
LXI 
DAD 
XCHCi 
POP 
Jt'IP 

A,-j, 
ALLOC 
H 
H 
H, -$SA!:,::a::::I I-j, 
B 

t'l, $STRADF< 
H 
H 
B,:3 
CLEARIT 
B 
J),$SASCII-2 
D 
H 
H 
H 
1'1, B 
H 
1'1. C 
D 
D. $!:'::;ASCI 1-2 
[i 

H 
TEt'IPCHN 

; UNKNOWN· SIZE 
; ALLOCATION 
;HL->TOP OF BLOCK 
;TWICE 
;ML=-OFFSET OF DATA 
;HL=MAX *" CHARS 
• SAVE IT' 
;SET TYPE 

!) !::¥IP SIZE 
;CLEAR FLAGS-NULL 
; (::: BYTES) 
;GET SI ZE BACI< 
~ DE=OFFSE.T OF DATA 
;HL-:>:l.STDATA BYTE 

,.; S;AVE IT 
; HL->ZEReJ BYTE 
;HL->HI-ORDER LENGTH 
;STORE LENGTH 
;HL->LO-ORDER LENGTH 

, ; DE -:> DATA 
; DE==OFFSET OF D'~TA 
; HL -:> DATA 
;DE -> DATA 
;RESTORE TOP PTR 
;INTO TEMP LIST 

TESTS THE USE COUNT (OF A STRING) 

NEEDS:: 
HL -) TOP OF-BLOCK (HEADEt=<:) 

I~ETURNS= 
; REGS IJNCHANGED -

Z BIT SET IN CC"'S IF USE COUNT ($USE) IS 0 
C BIT SET IF STRING IS NULL (HL=O) 

; -~--r'., 

HHUSE.= 
T!:HD 

-I- MOV 
-I- ",' -ORA 

,$TC 
I~Z 

H 
A.H 
H 

;,I1=' •.. NULl~.. :31~T CARI;:Y I: 

-1-1) .. 

tAND.RETURN 



TtiL zeo CP/M DISK ASSEMBU~R 'VERSION 2.21 PAGE l,:1. 
STR - STRING - STRING ASSIdNMENT MODULE 

01.56'-
0:1.57'-
0:1.5:3'-
015B'" 

015C'-
015[1';' 
015E'" 
0l,5F'-
0160"-

0l,6:1.··· 
0161-' 
01.62 .-
016::::" 
0:1.64···· 
0165" 
0l,68'" 

0:1.69" 
016A'" 
01.6B'· 
016C'­
O:l.6F··· 
017("'-
0l,71'" 
0174" 

0175'-
0178'" 

0:1.7'-:;'" 
017A'" 

E5 
D5 
U. 
19 

7E 
B7 
D1 
El. 
C9 

7A 
B3 
C8 
E5 

:1.9 

7E 
B7 
EB 

0005 

CC 0000=12 
EB 
34 
F2 0:1.79" 

CD 0000: 0::: 
42 

PUSH H 

+.IFN 1"1 

PUSH 
LXI 
DAD 
TST 

+ ORA 

;++++ 

· , 
; INC:IJSI::: 

POP 
POP 
RET 

D' 
D,$USE 
D 
1"1 
-A. [ 
AJ 
D 
H 

MOV 

; OFFSET, OF USE COUNT 
;HL->USE COUNT 
; !3E'" 1::1::./ S [ 

INCREMENTS THE USE COUNT OF AN ALLOCATED BLOCK 

NEED::::: 
DE -> HEADER OF BLOCK 

$USE FIELD BUMPED 

CALLS: .. • TEMPUNC - UNCHAIN FROM TEMP LIST 
· , 
;----
INCUSE= TSTD D 

A.D 
D 

+ !"IOV 
+ ORA 

+.IFN 1"1 
-I-

+ 
+ 
+J 

RZ 
PUSH 
LXI 
DAD 
TST 

H 
H,$USE 
D 
M 
-A. I: 

ORA AJ 
XCHG 
CZ TEI"IPUNC 
XCHG 
INR M 
,jp •• OUT 
DCR 1"1 
ERROI~ EI=<» USE 
CALL ERRPG!"I 
.BYTE ER.USE 

" • OUT:: POP 
RET 

H 

;++++ 

SFI;:EE ,!3DEf... ' 

NOV 

;IF DE=O. NO CHECI<[ 

+1] 

. , 

;DE=OFFSET OF USE COUNT 
~ HL --':>USE FIELD 
; CHECr< I T I: 

J 

;HL->TOP OF BLOCK 
;OUT OF TEMP LIST 

;BUMP USE COUNT 
; )·o:? 01< TO EX IT 
;RESTORE IT 
;BAD USE COUNTE 

r.1I::LETE A 8TR I.I~/l3 IF :r TS USE COUNT ISO 
; SDELW I LI~"'DE;(:REMEI\IT THE USE CCIl,jNT,BEFORE FRI;.'E:,lNG 
;",WORKS F{)R 'I~ULL ::;:TRINGS 

.;~,. I\lEED!S":: ""' 
u' , l-lL1:,->:TQP OF !:;::TR I NG 

.. " t', 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 PAGE 1.2 
STR - STRING - STRING ASSIGNMENT MODULE 
SFI=i:EE, SDEL - STI:;: I NG DELET 1: ON 

O:l.7B'· 
017B-'-
0:1.7C-·-
0:1.7D--· 
017E" 
O:L 7F'-
01:30-" 
018::::--
0:1.:34·-' 
01:;::5'" 
0:1.86--
01:;::7-" 
01:3A'" 
01E:B" 
0:1.:31:."-
01':;'1"-
019:1." 
0194-" 
0:1.95"-
0:1.98"-
01.9A--· 

· • 

· , 

RETURNS: 
REGS UNCHANGED 
STRING GARBAGE COLLECTED IF USE COUNT IS 0 

CALLS: 
TSTUSE - CHECK USE COUNT 

. ; 
TEMPUNC - CHAIN OUT OF TEMP LIST 
FREE - FREE THE STRING 

7C + 
B5 . + 
C:E: 
E5 
D5 
1.:1. 0005 
19 
Dl. 

E:I .. 
CA OOOO:OA 
FO 

;----

SDEL: TSTD 
MOV 
o I=i: A 
RZ 
PUSH 
PUSH 
LXI 
DAD 
POP 
DCR 
POP 
,..IZ 

.I:;:P. 

H 
A,H 
H 

H 
D 
D,$USE 
D 
D 
M 
H 
FREE 

;NULL?[ 

-1-1. J 
;RETURN THEN 

;USE COUNT OFFSET 
; HL-·)-USE COUNT 

;DEC IT 

;FREE IF 0 

CD 0000~12 SFEX= 
C::3 c){) ()() : etA 

CALL 
.,.IMP 

TEMPLINC 
FREE 

;IF >0, RETURN 
;OUT OF TEI"IP!::; 
;FREE IF (I 

CD 0:1.52" 

FA'OOOO=(lA 

,--,::} ...... 

SFREE:: 

;++++ 

· , 
; IND 

CALL 
,RC 
• .,;IM 
,JRZ 
I:;:ET 

TSTUSE 

. FI=i:EE 
SFEX 

;TEST USE COUNT 
;DONT FREE IF NULL 
;; FREI:: I F NEG 
; UNCHA IN, FF<EE 

INDII:;:ECTIoN OPERATOR "':" CJJNVERTS A STRING TO A NAME 
· ., 

.NEEDS: 
IY->OPERAND B (STRING) 

;; . OP~RAND A (0) 

· , 

; 

RETURNS: 
I Y - :>RESUL T ( NAI"IE ) 
IYfAI<I:::S A NAME OUT OF THE STRING OPERAND, ATTEI"lPTS 
TO FREE THE STRING (IF SUSE IS 0) 

DESTROYS DE. HL 

CALLS: 
; GETOF'ND 7 . PI.JTOPND, P()POPND - PUSH, POP OPERAND:::; 

(iETVAR ....,. PAR:3E NAME .' 

· . , 

'. • · .. 

:;;FREE. .... FliEE STR I NG 
-.'\. 

ERRi:lR~3il 
EH .>NAI1 - :3TR I NG NOY' AkEGAI_ NA,ME 

; ----~! 



TDI_ zeo CP/M D1SI< ASSEIVIBLEI::;: VERSION· 2.21 
STR - STR I NG - STR INCi ASS1 CiI\IMENT MODULE 
INDIRECTION PROCESSING 

0l.9B··· 
019C'" 
Ol.9F'" 

01AO'" 
01A:J. " 
OlA2···· 
O:l.AS···. 
01A/:..··· 
01A8'" 

01AB" 
OJ.AD··· 
01. BO'" 
OJ.Bl .. ' 
OlB:I.··· 
01B:'::·' 

01B5" 
O:l.B7'· 

. 01B'3)'" 
0.1 BC" 

. Ol.BE··' 
Oleo'" 

. 01C3" 
01C5'" 
01C/:..··· 

0::: 
CD OOOt):OF 
DS 

/:..-. 
~-

6B 
11 OOOA 
3.9 
FDES 
CD OOOo=oc 

300L~ 

CD 0000:: 0::: 

2:::0D 
DDES 

FDES 
DDEl 

CD 0000:09 
DDEl 
1803 

IND:: • BYTE $STI::;:ADR 
CALL . POPOPND 
PUSH D 
MVD !-I,D 

+ IVIOV H.D 
+ MOV H+:I.,D 

LXI 
DAD 
PUSH 
CALL 
CERROR 

+ JRNt •• 0004 
+ CALL ERRPGM 
+ • BYTE ER • !\lAM 
+ •• 0004 =,J cc;.11 qeh.eN'" 

.' {Q>. JI::;:1\C. •• I 1 
PUSH X 
IVlVD X, Y 

+. I F I DN [: X J E X J , E 
+ POP . X 
+] 

EVLCPL 
X 

CD 0000:10 .~I1: 

CALL 
POP 
·jMPR 
CALL 
POp· 
POP 
.JMP 

PUTOPND 
Y FDEl •• 12= 

E1 H 
(::3 (I l .~l. " SFI::;:EE 

;++++ 

; STI::;:CMP 

PUSH 

; .DE - :>STR I NG HDR 
;SAVE STRING 
; HL-)·STR·INGt: 

+1 J 

PAGE 13 

;DE=OFFSET OF DATA 
'\¢ ; HL -:> 1. ST CHAR OF !:n-R I NG 

;SAVE OUR STACK PTR 
;PARSE THE NAME 
;NOT A NAME!E 

; WA:::; VAR 1: ABLE 
; :;:;AVE OUR X 
; IX-:>FUNCTION CODEt: 
Y 

;EVALUATE FUNCTION 
; RESTORE .X 
;SI< I P AROUND PUT 
;PUSH THE RESULT 
; GET IY F'TR 
;HL-:>STRING 
;TRY TO FREE 

COMPARES TWO ASCIZ STRINGS, SETS CCS 

01C9" 
0].C9··· 
01CA'" 
Ol~CB" 
01ce" 

. c . o.i;::p" 
01CE'" 
01.1::F··· 
OlDO'" 

:I. A 
9~. 
CQ 

.... B<=:. 
·C8 
.2·3'; 

13 

NEEDS: . , DE -:> STRING2 (OPERAND B) 
HL -:> STRING1 (OPERAND A) 

; I::;:ETUt::;:NS = . , DESTROYS HL, DE 
Z BIT SET 
N BIT SET 
ELSE 

; ---.-
STRCMP: 

LDAX D 
!::;UB M 
RNZ. 
ORA M 
RZ 
INX· < H 
INXD 
...lMPR \ :::;TRCMP 

.++++ 

STRINGl. 
STRINGl 
·STRINGl. 

:::: STRING2 
<: STRING2 
). STRING2 

;GET STRINGl CHAR 
; FIND DIFF 
; NOT EG!? RETURN 
; END (IF STR I NO°-;:' 
;RETURN ..... 
;NEXTCHA~S; 



TDL Z80 CP/M DISK ASSE!'1BL~F< VERSION 2 .. 21 • PAGE 1.4· 
STR - STR I NG - STR I NG ASS I GNtvlENT MODULE 
STRING COMPARISON 

01(12;" 

01.D2·' CD (100(1: OF 
01D~i" D5 
01.D6··· EB 
01D7" CD 0000: OF 

O:l.DA··· B7 
(I :I. DB " E052 
i)lDD'" El 
01DE" ~"2:32:::: 

,()lE6'" ,.6:5 
0.11£ t' "[15 

,', 016:2.7C: 
I)1E3':S5 
o l6: 4- "':31::6:1. 
91E6'" 2::::10 

+ 

!:;CI'1P 
LOGICAL STRING COMPARE ROUTINE 

NEEDS:: 
; I Y - )'Ol=-ERAND A ( :3TR:t NG ) 

. , 

OPERAND B (STRING) 

RETURNS: 
DE == 0 
BOTH STR I NG OPERANDS POPI:'ED OFF AND FI:;:EED 
CC .. ' S SET FOR COMPAR I SON 

Z BIT OPERAND A == OPERAND B 
N BIT OPERAND A < OPERAND B 
ELSE OPERAND A :> OPERAND B 

THE NULL STRING IS CONSIDERED SMALLER THAN ALL 
'OTHER STR I NGS 

CALLS: 
STRCI'1P -COMPARE ASC I Z STRINGS 
SFREE - GARBAGE COLLECT STRINGS 
POPOPND - POP OFF STRING 

; --.--
SCriP = 

FIRST WE POP OFF THE :2 STRING OPERANDS AND 
CHECI< IF THE POINTERS ARE EQUALu IF BOTH STRINGS 
ARE NULL OR BOTH ARE THE SAME ::::TR I NG TH I:::~ tAlI U'::' 

; OCCUR. IF THERE ARE 2 POINTERS TO THE SAME STRING, 
IT CAN BE AS!:;UMED THIS ::3TRING HAS A NON-ZERO USE 
COUNT AND NEED NOT'BE DELETED BEFORE EXIT. HENCE 
IF THE PTRS AF<E EI~UAL, WE JUST !::::ETUF<N WITH Z ::;E1" 

; -~ 
CALL POPOPND ;GET OPNDB 
PUSH D ; SAVE PTR TO B 
XCHG ;HL-:>OPl'ID B 
CALL POPOPND ; DE-")'OPND A 
CLC ; J==-OF< OSBCI: 
ORA AJ 
nSBC D ;HL=DE? 
POP H ; HL-)-B" DE-:>A 
.JRZ' o .SRET ; RETURN IF EI~ 

;+ 
HEI:;:E WE CHECK I FIJPEI~ANDA OF< OPE!::::AND B I:::; NULL 
WE KNOW THAT THEY AF<E NOT BOTH ,NULL OR ""E WOULD 
NOT HAVE GOTTE~ THIS FA~.' CONSEQUENTLY, IF A 
IS NULL WE RETURN WITH ~t:.BIT :::;ET<<:> 

; IF Ef IS NULL l..JE RETtll~N Wl;TH CC!:3CL.EAR (:» 
;-

PUSH 
'PUSH 
MOV 
AnI) 

,·MVI 
. dfU 

H 
D 

'A~H 
L 
A,l 
.;~our 

;:3AVEOPNDB ' 
.p;SAVE ,(IF-NItA . 
,. ;CHEC:K<IF B. 'H;; . 
,:;I\II~fLL 'STRING' 
, ;ANULI~; ,:RETURN N 
fEll T SgT FqR-( 



TDL Z80 CPtl"! DHW ASSEIYIBLER VERSION 2.2:1. PAGE 15 
STR - STRING - STRING ASSIGNMENT MODULE 
STRING COMPARISON 

OlE:;::'" 7A 
01E9" 8:::: 
Ol.EA'· :3EFF 
01EC" 280A 

OlEE'" 0:1. OOOA 
01F:t;·· 09 
01.F2·' EB 
0:LF3'" 09 
OlF4'" EB 
OlF!:i'" CD 01C';:"" 

0:1.1=:3 " 4·7 
OfF9'" E1 
01FA"~ CD 01.91'" 
O:I.FD'· E1 
01. FE'" CD OJ.'?1'· 

0201. " 7'-" .::. 
0202'" B7 
0203" U. 0000 
0206'" (:9 

I"IOV 
ADD 
1"1 V I 
,JRZ 

H-

A,D 
E 
A.-1 
•• OUT 

;CHECI< IF A IS 
;NULL. STRING 
;B NULL, RETURN NO 
; CC"S SET FOR )-

NOW WE KNOW NEITHER STRING IS NULL AND WE MUST 
; COMPARE THE ASCII PARTS UNTIL AN INEQUALITY OR 

ENDING NULL IS FOUND 
; HL -> OPERAND B 

;-

;+ 

DE -> OPERAND Pi 

LXI 
DAD 
XCHG 
DAD 
XCHG 
CALL 

B,$SASCII 
B 

B 

STRCMP 

; GET DATA j::'TR 
;HL->OPNDB DATA 
;DE->8 DATA.HL->A 
;HL-)-A DATA 
; HL->B, DE-::'A 
; COI"IPARE THEI"! 

EXIT POINT - A HAS CCS FOR STRING COMPARE 
HL,DE BOTH POINT TO OPERANDS OR ARE NULL 

; WE ATTEMPT TO FREE BOTH OPERANDS AND LOAD 

;-

A 0 INTO DE FOR RETURN.· THE CCS ARE SET WITH 
COMPARE INFO 

•• OUT: I"IOV B,A ; SAVE CC ~;ET 

POP H ;HL-)-OPND 
CALL SFREE ;KILL IT 
POP H ;HL-:>NUTHER OPND 
CALL SFREE. ;K1LL THI:;3 ONE 
TST B ; TEST RETURN eee 

+.IFN B -A. e MOV A,B ] 

+ ORA A] 
•• SI~ET= LXI D,O ; LOAD F.:ETURN 

RET 
.END 



TDL Z:::() CP I 1"1 DISI< ASSEI'1BLEF< VEI~SION :2" -2l. 
STR - STRING - STRING AS::; r C;NMENT MODULE 
+-I-+-I--!- SYMBOL TABLE +++++ 

AASN C)05F ALLOC 0000= 04· X ALLOCD 
AU:;;TS 0134"- I ARCiEND 6 '")c:.-) , 

.~,,-r..:.. ARGSTK 
BALLY OOEE··· I BLANI< 0020 BOTRAI'1 
CAT 005C·- I CATS 007A·- CHAR!::;L 
CLEARS 60CA CNTCI< '.0000: 07 X CNTRL 
CNTRLO 65D9 CNTRLU 0015 CNTRLZ 
CPLFU3 6540 CPLIN 6:31C CPLTMP 
CP.ARCi 0001 C:P.MXL 0080 CP.I"IXR 
CR OOOD CSBLOK 66:3D CSFLAG 
CURCY 6,815 CURLIN 6934 CURREN 
C.C1 00:1.2 C: .. C:X OOOB C~CY 
C. !:;;T 0002 C.X 000:::: C.XF 
CaY 0005 C .. YF 00:1.0 C.YS 

·DEVBL 65E:9 DEveLO 6!:i79 [lEVCLl 
DEVCL~:: 657F DEVCL4 6581 DEVCL5 
DEVCL7 65E:7 DEVFB 65CB DEVHCB 
DEVNM 6~:5B7 DEVNT 658D DEVTNA 
DEV-TNC /:..5(::;: DEVVA 65BD DEVVAR 
DEVVBL 65':;'1 DEVVC 65C5 DEVVD 
DEVVS 65(:7 DEVXCD 1E;.58:2: DEVYCD 
DOLPPT 62EA DUI'18ST 6577 EDBCNT 
EDLONCi 6E:l :1. EDMODE 6818 EDNAME 

TDL Z:30 CP/I'1 DISI< ASSEI"IBLER VERSION' 2.2:1. 
EF 

• INSERT A=MAC.ASM 
@ 

, ,~" 

PAGE :1.6 

00(1)::05 X ALSTR 01::::2·- I 
6,OC:C BACKCiR 6!:iCC' 
(1)00 BOTTOI"! 64A9 
65[1D CLEARl 0000:()6 X 
OOOC CNTRLC 65(:D 
65E4 CORERR 009::::·-
67:2C CPI~EF 6':;':I.C 
0014 CP.NO 0002 
6260 CURCX 6:=: 1 :::: 
64A5 C.CO 0011 
OI)OD C.DP 00:1.:2: 
OOOF C.XS 0007 
0009 DDTON 6,SCE 
657B DEVCL2 657(1 
(:,5:33 DEVCL6 6585 
658F DEVMO 6588 
65BB DEVTNB 65BF 
6579 DEVVB 65C:I. 
65C9 DEVVN 65B9 
65B!:i DOLPLI-! (:.2"E8 
64AD EDCCNT 64A7 
64A:L EDNCX' 6::::0B 

PAGE 1, 



• INSERT A:S.ASM 
@. REfYlARI< / 
@ * 
@ * * ~ 
@ *** 
@ ******* 
@ * 
@ * 
@ * 

.* 

* .**.***** 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

"WHi::N YOU CARE ENOUGH TO PF.:OGRAM 
THE VERY BEST" 

@ 

@BY 
@ 

ZGRASS V:::~. (10000000 
JAY FENTON. NOLA DONATO. AND TOM DEFANTI 

(C) 1.97:3 
@ 

@/ 
• INSERT A=NCUEQU.ASM 
• INSERT A=ZRAM.ASM 
• LINI< 
.IDENT EF 
.PREL 

; I NTEI~NALS 
; -. 
• I NTEI~N ARCCOS 
• INTERN ARCSIN 
• INTERN AI~CTAN 
• INTERN CNVFS 
• I NTEI~N COS I NE 
• INTERN EXP 
• I NTEI=t:1\I FORMAT 
• INTERN GETNUI"I 
• INTERN GETSKP 
.INTERN INT 
• INTERN LN 
• INTERN LOG 
• I NTI:;RN PI 
• INTERN POWER 
• INTERN SINE 
• INTERN, SG!RT 
• INTERN TANGENT 
;+ 
; EXTERNALS 
;-
.EXTERN ALSTS 
.EXTERN ARG 
.EXTERN CARTYP 
.EXTERN CVDSTR 

TDL Z:30 CPII''l DISI<AS:=;EMBLE!~ VERSION 
EF 

;ARC COSINE FUNCTION 
,ARC SINE FUNCTION 
;ARC TANGENT FUNCtION 
;CONVERT FLOATING TO STRING 
;COSINE FUNCTION 
;EXPONENT FUNCTION 
;FORMAT ASCII OUTPUT 
;PARSE FLOATING NUMBER 
; PAHSE SK I P NUl"! 
;INTEGER CONVERT 
;LOG NATURAL FUNCTION 
,LOG BASE 10 FUNCTION 
; RETUI=t:N VPlLUE OF PI 
;POWER FUNCTION 
; SINE FI;..INCTION 
; SQUARE ROOT" FUNCT I ON 
;TANGENT FUNCTION 

;ALLOCATE STRING 
;PARSE ARGUMENTS 
;FIND CHARACTER TYPE 
;CONVERT DOUBLE TO STRING 



0001 " 
0001. ", C5 
0002" :=:E01 
0004'< CD 0000:04, 
0007'" E5 
000:3" EB 
0009'" CD OOOO:OE 
OOOC", CD 0042'" 
OOOF" CD 0050" 

• EXTEI:;:N CVF"S-TR 
• EXTERNJ:IONCU 
.EXTERN ENDSTR 
• EXTERt\1 ERRPGJYI 
.EXTERN FPUSH 
• EXTERN GETMSB 
• EX TEI:;:N GE,'OPND 
• EXTERN INC5IY 
• EXTEI~N ·IPOP 
.EXTERN IPSHO 
• EXTERN. IPUSH 
.EXTERN IYNCU 

.• EXTERN LPAD 
.EXTERN NCUIY 
.EXTERN PLAY 
.EXTERN PiJPOPND 
• EX TEI:;:N PSHF:L (I 

, • EXTERN PSHOPND 
.EXTEHN PUTOPND 
.EXTERN RETNONE 
.EXTEFi:N SUBSTR 
;++++ 

CNVFS 

;CONVERT ~RACllUN IU ~IK!NU 
;DO /\ICU OPERATION 
; CU::AN UP :STRING 
;E:RRCIR TRAP 
; PUSHFLTNUJYIBER 

.. ;GETMOST SIGNIF,BYTE 
; GET OPEI:;:AND 
; POIN! TO NEXT ARG . 
; POP INT FROI"! NCU STACK 
;PUSH 0 ONTO NCU STACK 
;PUSH INT ONTO NCU STACK 
; GET FRCII"I I Y TO NCU 
;FOR LOG LINI<AGE 
;GET FROM NCU TO IY 
;FOR POWER LINI< 
;POP OPERAND 
;PUSH FLOATING 10 
;PUSH OPERAND 
; PUT OPEF.:AND 
; RETURN 
; FOR SQRT L1: NI< 

CONVERT FLOATING ~JINT OPERAND TO STRING OPERAND 

· , 

'. , 

NEEDS: 
IY-> FLOATING POINT OPERAND 

RETURNS: 
IY-> STRING OPERAND 

CALLS: ' 
ALSTS -ALLOCATE STRING 
END:::'HR - CLEAN UP AFTER STR I Nl:; 
GETOPND, PUTOPND - FETCH, PUT OPERAND 
GETI"ISB- GET 1"10STSIGiNIFICANT BYTE 
INTPT - .CONVEI:;:T INTEGEI:;:P'~RT .... 
FRACPT - CONVERT FRACTIONAL PART 
DONCU - DO NCU OF'ERAT!ON" 

;----
CNVF:::;: 

PUSH 
I"IVI 
CALL 
PUSH 
XCI:-/G 
CALL 
CALL 
CALL 

B ;SAVE BC 
. A. ($SASC 1 ! + 13 ) I :L 6 

ALSTS ~~LLOCATE STRING 
H ;SAVE PTR 

IHL->WHERE TO PUT DATA 
, GETOPND;C';ET NUt1 ON NCU 

MSGN ; DO THE S ICiN 
NORI"IL IZ ; NORMAL I Z E THE NUMBER 

BC ,- EASE 10 EXPONENT 
; IF THE BASE 10 EXPONENT IS BETWEEN -3 AND 7 WE DO NOT 
; USE. SCIENTIFIC NOTATION 

'TDLZ80 CP /I"! DISI< ASSEI'1BLEI:;:'V~RS:J: ON 2 ~ 21-
EF 
CNVF::; - CONVERT FLOATING l~O STRtN(, 

, ":, 



OOl2'" 
0013" 
(101.S'" 
0017" 
00:1.9'" 
001B'-

001.E'" 
LL OO:LE'" 

LL 

0020'" 
0021'" 
0022'-
0024" 

0027'" 
002A'" 

002C'-
002D'" 
0030'-
00::::1 ~. 

00:31.\· ... 
0035--

003&.···· 
0037'" 

79 
FE07 
:3810 
FEFD 
~300C 
CD OOFF'" 

3600 

-01-
C1 
:3EO:::: 
C3 OO(fO: 1 A 

CD 002C'" 
1:3F2 

ES 
21 c04A:::: 
E5 
CD OOEE:'" 
D1 
El 

79 
B7 

1'10 V 
CPI 
,jRC 
CPI 
.J1=i:NC 

IllIei: CALL 

A,C 
6+ :l 
• u ·C:2 
-,:. .... 
.. "C:2 
SCINO 

.A=BASE 10 EXP 
;EXP(7? NORMAL 
; EX P(7?' NORIYlAL 
; EXP<:-:3? sct NO 

~SCIENTIFIC NOTATION 

~ EXIT, CLEANUP AFTEI~ STRING AND PUSH IT 
;-
• • EX: CLI~ 1'1 ;TRAILING NULLf. 

+.IFN M -A? ?[ MVI M , O?J [ 
XI~A AJJ 

POP 
POP 
MVI 
'.jI"IP 

D 
B 
A, $STI=i:ADR 

, PUTOPND 

; C = BASE 10 EXPONENT 
IF o •• NNNNNN · • 

;-

IF (0 •• OONNNNNN 
ELSE. NN.NNNN 

CALL 
.JMPR 

NUI'1IT 
•• EX 

;++++ 

· , 
NUI'1J:T 

;HL->TOP OF STRING 
;RESTORE BC 
;TYPE STRING 
; SAVE !:::TR I NI3 

;NORMAL NOTATION 
~AND EXIT 

; C:(INVI=:I::;:TS A Fl_CIATII\ll3 ptJII\fT I\UJMBER TIJ AI" A~3C:I I INTEf3t='R 
; AND FRACTINALPART · ' • 
; NEEt)S:: 

BC = BASE 10 EXPONENT 
HL -> WHERE TO PUT FlRST DrenT 
Neu STACK HAS NORMALIZED NUMBER 

· • 
; I~ETUI::;:NS: . 
· • 

· , 

. HL ~> AFTER LAST DIGIT 
BC DESTROYED 

; C:AI_I_S: 

· , 

· , 

FLTOUT - GET 6 DIGItS 
FRAC, FRACPT - FRACTION 
INTPT - INTEGER PART 

;----
NUMIT= PUSH H 

L.XI H. NIJMBUF 
PUSH H 
CALL FLTOUT 
POP 0 
POP H 
TST r' -' 

PART 

'; SAVE OUR PTR 
;HL-:>NUMBER BUFFER 

~ GET "7 DI()ITS 
;OE->NUMBER BUF 
; HL-:>STRING 
;CHECK BASE 10 EXP[ 

+.IFN C -A? .-;:.[ !"IOV A,C ] 
+ ORA AJ 

>. 

TDL Z80CPlM DISK AS$EMBLER VERSION 
EI= , 
CNVI::'S - CONVEI:;:r FLOATING oro S,TRING 



i:H)38'" -
00:3B'" 
003E" 
0041. ... 

0042'" 
0045'" 
0047'" 
0048" 
004A" 
004B'" 
004D" 

0050'" 
0050" 
005:3'-
0055'" 

0058'" 

: '. 

CC 00C7" 
FC OOBC'" 
04 00B3" 
C'?"! 

CD OOOO:OD 
E680 
(::3 

362D 
:2:3 
3E15 
I~""" 'w..:w 0000:09 

0:1. 0000 
:;:E17 
CD 0000:09 

B7 

;++++ 

I"ISI3N 

cz 
CM 

, CNZ 
I:;:ET 

FRAC: 
FRACt='T 
INTPT 

:; • ''1''11'11''1 

;.OONNN 
;NNN.NNN 

TAKES CARE OF THE S-II3NOF THE M/~NTISSA OFA 
; FLOATING POINT NU~IBER. IF IT IS P()SITIVE. NOTHING 

IS DONE. tF IT ISI\IEGATIVE, A "_.' IS PUT" IN THE 
; STRING AND THE SIGN OF THE FLOATI~G NUMBER ON ' 

THE TOP OF THE Neu STACK rSCHANGED 

.. , 
NEEDS:: 

HL, -). WHEI::;:E TO PUT SIGN IN STR I NO 
NCU -:> FLOATING POINT NUMBER 

RETURNS: 
; NCU -> POSITIVE FLOATING POINT NUMBER 
; HL ~> ,AFTER SIGN (IF ANY> 

· , 
; GETMSB - GET EXPONENT 
; DONCU - DO NCU OPERATION 

;----
I"ISGN: CALL. GE"l"I'1SB ; GET EXPONENT 

ANI N.MSGN ; CHECK !VIANT I S!::;A SIC-il\1 
RZ ;POSITIVE? L.EAVE IT 
MVI M, ",-" ;SIGN IN STRING 
INX H ; AFTER THE SIGN 
MVI A.N.CHSF ;GET ABSOLUTE VALUE 
.JMP DONCU 

;++++ 

; NORMLIZ. NORMLZ 
NORMALIZES A FLOATING POINT NUMBER WITH I=t:ESPECT TO 

; BASE 10 

; NEED!3:: 

· , N,CU->NUMBER • !\INNNNN * :1.0**1"1 
BC = BASE 10 EXPONENT (NORMLZ ONLY) 

; I::;:ETURNS= 
NCU-> 'BASE 1. 0 MAI\I1" ISSA • NNNNNN 
BC = BASE :l 0 EXPONENT +M 

'. • 
; ._---
NORI"ILIZ: 

LXI 
!VI V I 
CALL. 
TST 

+ ORA 

B.O 
A,N.PTOF 
DONCU 
A[ 
AJ 

;BASE 1.0 EXP - (I 

;IF IS 0, 
; RETURN 

TnL Z80"CP 11"1 D J: SK ASSEMBLER VEI;;::310N 2.:21. PAGE 5 
Ef , 
CI\\VFS -CONVEI::;:T FLOATING TO STRINt-i' 



0059" C8 
005A" CD OOOO=OD 
005[1-- FE40 
0051=-- :3804 
0061'" FE56 
006:3" (~:31.4 

OOt:.S'" C6EB 
0067" E67F 
0069" !:i7 
006A" :lEEO 
006C'" [15 
OI)(:'D" CD 00(1):1.1. 
0070" til 
00·7:1.··· CD 0000=1.2 
0074" :3El.O 
1)07t.·, CD 0000: 0';:> 

0079'" CD 0000=00 

007C'" B7 + 
007D" r"~ --'-' 
007E" E6L~O 

00::::0" 2:::26 

0082'" 3E17 
0084-- CD ()00O=O9 
0087'" E5 
()()E:::: ... · 21 0364 .-
OO:::B'" CD OO()O:OC 
(l08E'- E:I. 
008F'" 3El.:l. 
0091'" CD 0000:09 

0094"- 87 + 
0095'" F5 
009t:.··· ;:::E18 
0(l9::~-- CD 0000: 0';:1 
009B'" Fl. 
009C···· FO 
009[1'" CD 0000: :LE: 
OOAO" OB 
OOA:L .' 3E:l.2 
00A3'" CD 0000::09 
OOA6'" 1.8DA 

Hi. 
CALL GETMSB 
CPI N.ESGN 
.JRC •• Nl 
CPI #1\1. MSGN81,-42 
. .JI~C NORI'1LZ 

• • 1\11 : ADI -21 

;+ 

ANI ~*N.IVlSGN 
MOV [I,A 
1"1 V I E,OEOH 
PUSH D 
CALL IPS.HO 
POP It 
CALL IPUSH 
MVI A.N.FADD 
CALL DONCU 

NORMLZ - ACTUAL NORIVIALIZATION 
THE BASE 2 EXPONENT IS CHECKED 

IF. IT IS 0'- WE EXIT 

;GET EXPONENT 
;EXPONENT NEGAT):VE? 
;NO? LEAVE IT BE 
;IS TOO SMALL? 
;DONT ROUND THEN 
;SHIFT TO THE RIGHT 
; I{ILL THE SIGN 

;ROUN[I IT UP 

IF IT IS > 0 - WE DIVIDE BY 10 & CHECK AGAIN 
;-
NORIYfLZ: CAL.L 

TST 
ORA 
I~Z 

ANI 
..JRZ 

;+ 

GETIVlSB 
A 
AJ 

N.ESGN 
•• ND 

.GET EXPONENT 
; H:; IT O?[ 

; I=<:ETURN I F SO 
; I~::; IT NEGATIVE? 
;DIVIDE BY 1.0 

BASE 2 EXPONENT IS < O~ IF THE NUMBER WE HAVE IS 
; LARGER THAN OR EG!UAL TO .1. WE CAN EX!T" OTHERWISE 
; WE MUST IYfULTIPLY BY 10 AND CHECK AGAIN 
;-
• .NM: 1"1 V I A,N.PTOF· ; SAVE NUI'1BER 

CALL DONCD 
PUSH H ; SUBTRACT • 1 
LXI H,PT1. ; HL-)-. 1. 
CALI.:.. FPUSH ;ON NCU STACK 
POP H 
MVI A,N .. FSUB ; SUBTRACT TO 
CALL DONCU ; CCII"IPARE THEtvl 
TST A ;SAVE CC'·Sr. 
ORA A:t 
PUSH PSW 
tvlVI ·A, N .. POPF ;KILL RESULT 
CALL. DClNCU 
POP PSW ;GEi' CC"S 
RP ; RF.::TI..JRN IF :~.= • 1 
CALL PSHF10 ;ELSE PUSH 10. 
DCX B ;DEC BASE to EXP 
MVI A,N.FMUL ;AND MULTIPLY 
CALL DClNCU 
.JMPR ;0 • /\1M ; CHECk: AGAIN 

!j+ 

· BASE .-. EXPONENT ). o. WE DIVIDE BY :1.0 AND , ..::. 

TDL ZElO CP/M DISK ASSEMBLER VERSI()N PAGE 6 
EF 
CNVFS - CONVERT FLOATING TO STRJ.NIf!;. 



OOA::V CD 00(10: :1.8 
OOAB'" 36:13 
(lOAD" CD 0000=09 
OOBO'" ()3 

00B1" 1:::C6 
... 

OOB~:'" 4·7 
00B4" lA 
00B5'" 13 
(lOB6. " 77 
00B7" .-..-, .. :...,:) 
OOBEi" 10FA 
OOBA" 1.:30B 

008C'" :362E 
OOBE~' ·-,,--":1 

L".J. 

008F"' 3630 
00C1 .' 2!~: 

OOC2"' :3C 
OOC3'" 20FA 
OOC!;:i" 1.80:3 

; CHECK AGAIN ~. 
;-: 

u _.ND= CALL 
MVI 
CALL 
INX 
.JIVIPR 

;++++ 

INTPT 

PSHFj.(I 
A.N.FDIV 
DONCIJ 
B 
I\JORI"ILZ 

;PUSH loCI .. 
;AND DIVIDE 

; BLIMP BASE :LO EXP 

PUTS THE INTEGEI~ PART OF A FLOATING POINT NUMBER 
; INTO THE GIVEN STRING 

· • 
· • · • 

NEEDS: 
DE -)- FIRST DIGIT OF NUI'1BER IN BUFFER 
HL ~> NEXT BYTE IN STRING TO STORE INTO 
A = BASE 10 EXPONENT (IF <=0, RETURN) 

RETURNS: 
HL -> AFTER INTEGER PART (IF ANY) 
DE -> AFTER LAST INTEGER DIGIT 

; B [IE:3T.ROVErJ 

· • 
;----
INTPT= 1'10V B,A ;B=BASE 10 EXP 
a nIl :: LDAX D ;A=NEXT DIGIT 

INX D 
MOV 1"1. A ; COpy DIGIT 
INX H 
D.JNZ .. r 1 ;UNTIL ALL [lONE 
.JMPR FRAC ;DO FSACTION 

;++++ 

; FI~ACPT 
; COPIES THE REST OF THE FRACUIONAI,. DIGITS FROM 
; BUFFER INTO STRING. DECIMAL POINT ADDED. TRAILING 
; ZEROS SUPPI=i:ESSED 

; NEED::;: 
· • DE -> FIRST FRACTIONAL DIGIT 
-, HL -> WHERE TO PUT DIGITS IN STRING 

; RETURNS: 
DE -)- AFTER LAST DIGIT 
HL -> NEXT BYTE IN STRING 

;----
FRACPT: MVI M. .' " ;PUT IN DEC PT . 

INX H 
• • F1. : !"IVI 1'1. "'0" ; LEADING ZEROS 

INX H 
INR ?~ ; BUMP EXPONENT 
.JRNZ •• Fl ;UNTIL (I 

.JMPI~ FRACX ; REST OF DIGITS 
;+ 

TDL Z::SI) ;CP/I'1 DISI< ASSEI'1BLER VERSIQN 2.21. 
.EF . -' .. > 
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OqC7'" :362E 
00C9 " 23 
OOCA " lA 

'OOeB'" 13 
OOCc" 77 

,·oocn" 2:':: 

OOCE'" B7 
OOCF'" 20F';:J 
00D1'" 2B 
OCID2'" 3E:30 
00[14" 2B 
O()D5" BE: 
00D6'" 28FC 
00D8" 7E 
OOD9 " FE2E 
OODB" 200::: 
OODD" 2B 

LL ' OODE'" 7E 
OODF'" B7 
OOEO" 2003 
00E2'" 23 
OOE::::" 3630 
00E5'" 23 

(lOE6" AF 

OOE7'" C9 

00E8'- 0605 
OOEA'" E5 
OOEB'" 21 036:::'-
OOEE" CD (01)1):0C: 
OOFj," 1::1 
OOF2'" ~:El:2 

OOF4" CD 0000:09 
OOF7'" 2:E1E 

, ~ ~, " 

-;- FI~AC 1::.1\1 IliY 1-'1_1·.1./\11 lAINI:.I\! L...I:.Hl.' J.I"'_~ LJ::.n.I __ ~' 1 ..... _' 1 ..... '1- .... ' "'.1 '\t._ ...... 

;-
FRAC: IVIVI M, " " ; DECIMAL POINT . 

INX H 
FRACX= LDAX· D ;13ET A'DIGIT 

INX. n 
M.OV M,A ; COpy IT 
INX H 
TST A ;WAS ,IT NULL?[ 

+ ORA AJ 
.JRNZ FRACX ;;NO? CONTINUE 
r;.cx H ;AT NULL 
IVIVI A. "'0" 

II .. F2= [lCX H ;DEC PTR 
CI'1P M ;TRAILING O? 
.JRZ • ,,·F2 ;I<ILL IT 
MPV A.M ;A=LAST DIGIT 
CPI • .J" " ;WAS THE DP? » 

,JRNZ F'':l' .. ~ ..:c ;NO? EXIT' 
DCX H ;HL-:>BEFORE DP 
TST M ;IS NULL?[ 

+;IFN 1"1 -A?, ?I: ,I"IOV A.M 
+ ORA AJ 

.JRNZ u .·F-:;: ;NO? EXIT 
INX H ;POINT AT DP 
MVI M,' "'0'" ; !"IAKE IT 0 

• It F:3:: INX H ; HL-->LAST (I OR 
CLR A =;SET Z BITe 

+.IFN A -A', [ IVIVI A 
XRA AI] 

RET 
;++++ 

; FI,. .. TOUT 
; C:t:II\IVER·T NORlvtAL."IZE[)· FI_CIATIN.13' P·(IINT NIJMBER 1:"1] A 

DIGIT STRING (NO DECIMAL POINT. ASSUMED TO BE 
AT THE FAR U=:FT) 

NEEDS: 

) 

NULL 

.0][ 

HL -> BUFFER TO STORE!AT LEAST 6 DIGITS & NULL 
; NCU-> BASE :lONORMALIZED FLOATING NUMBER 
· 7 

~ RETURNS: 
, HL -> AFTER LAST DIGIT 

· " DESTROYS B,NCU 

;"----
FLTOUT= 1'1\)1, B,5 

PUSH H 
LXI H.TEN6 
CALL FPU:3H 
POP H 
Mv.r A, 1\1. FMUL 
CALL DONCU 
MVI A, N.FIXD 

;FIELD WIDTH 
; PUSH 10**6 
;ON NCU !:;TACI< 

;GET 7 DIGITS 

; CONVERT TO INT 

TDt.. t:30 ,6i='IM DIS~::'A:~EMBLER VEF<SIqJ\l 2 .. 21 PAGE :3 
EF ~ 
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OOF9'" 
OOFC'" 

CD 0000:09 
C:::: 0000 =08 

.~ ++++ 

CfiLL 
.)MP 

[I 1]1\1 CI_' 
CVFSTR 

SCINO .' . 

; PUT IN STR:f.NG 

; F'IJTS A, 1\lIJRI"IAI_'IZED FLtiAl~INO NIJMBER [.I't,",Cf' !;;C:,I·EI\lTIFI.C: 

OOFF'" . C5 
0100"-
0102" 
0103'" 
0106" 
O:l08" 
Ol.O·;iI·' 
'010A" 

~::62E' 

CD 00E8"­
:3645 

Dl 
t:D 0000 = 12 

· , 

; 

· , .. 
1 

NOUATION IN A STRINC~ • NNNNNNNENNN 

NEEDS: 
HL -)- AFTER SIGN IN STRING 
NCU-)- FLOATING I"IANTISSA OF NUMBER 
Be = BASE 10 EXPONENT 

RETURNS: 
HL -)- AFTER EXPONENT DIGITS 
BC, DE, NCU DESTROYED 

;----
SCINO: PUSH B .; SAVE BASE 10 

MVI M, " " ; DECIMAL POINT . . 
INX H 
CALL FLTOUT ; GET 7 DIGITS 
1'1 V I M, "E'" ; EXPONENT 
INX H 
POP D ;DE .- BASE j.t) 

CALL IPUSH ; DOUBLE IT 

I::XP 

EXP 

TST D ; CHECK HI BYTEC 
LL 010D" 7A 

010E'- B7 
Ol.OF'· 11 0000 
01.12" 2:::£)3 
01:1.4"- 11 FFFF 
0117'" CD 0000:1.2 
011A'" C3 0000=07 

+.IFN D 
+ ORA 

-A?, 
AJ 

?[ I"IOV A,D 

LXI D,O ; ASSUME POS 
.JRZ a II !31 ;OK 
LXI D, -:l ; NEGATIVE 

It .. 81: 

;++++ 

· , 
GETNUM 

CALL 
.JMP 

IPUSH ; PUSH' HI BYTE 
CVDSTR ;INTO STRII\IG 

; PAI~SES A FLOATING POINT NUI'1BER FI~OM A STRING 
· 7 

.. , 

NEEDS: 
HL -> FIRST DIGIT OF STRING 

. RETURNS: 
FAIL: 

C BIT SET' 
FAILS IF NO DIGITS AT ALL 

SUCCEED: 
HL ->. AFTER LAST DIGIT , EXPONENT, ETC .. 
TOP OF NCUSTACKHAS FLOATING NUMBER 
A = $FVAL (TYPE.FI':'OAT) 

; '. DESTROYS DE, BC 

; CALLS:,' 

· .7 

CARTYP- CHECK CHAf{ACTER TYPE 
DONCU -:. DO! NCU OPE'RAt I 01\1 

Ttll .... Z:3p . CP 1M 0 I SI< AS~=;EI'1BLER IJERSIQN :2. 21. 
EF . ~ 

CONVERT STRINI3 TO FLOATING 
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LL 

01.1.0" 
011E" 
0l.20'" 
0122'" 
01.25'" 

. 01.:27'" 
012A" 
01.;2C·' 
012[1'" 
012F" 
01:31'" 
0:1.32'" 

01.:35'" 
01:::;E:"~ 

01:3D'--
013])'--
Ot3E'" 
013F---
014·1" 
01L~4-' 

0147'-' 
0149 " 
01.4-A> 
014])'-
o 14·F'" 
O:L52--' 
0154-" 
0155--
0:1.57" 
O:L5':l!'-

7E 
FE2E 
2:31)5 
CD 0000:06 
3065 

CD 015A'" 
0600 
7E 
FE2E 
2004 
2~: 

CD 01.77'" 

CD 0 1.:::E .' 
:3E1C 
CD 0000::09 

7::: 
B7 
2E:16 
FA 014F-" 
CD 0000=18 
:3E12 
05 
CD 0000:09 
1::::EE 
CD 0000:1.8 
3E1:3 
04 
18F3 
:3E06 
C9 

PSHF10- ~U~H ~LUHI1NU IV 

; GETINT, GETI - GET INUEGER FROM STRING 
.;, GETEXP - PARSE EXPONEOT 
· , 
;..:...---
GETNUI"I: MOV A, 1"1 ;CHECI{ FOR' DEC II'1AL 

CPI .- .' ;POINT FII1ST . 
.JRZ • .131 ;OK TO STAI~T 
CALL CAI::::TYP ; CHECK 1ST .CHAR 
.JRNC FAIL ;FAIL IF NO DIGIT 

;+ 
PARSE INTEGE~ PART. IF'A DECIMAL POINT IS FOUND, 

; AN EXPONENT IS COMPUTEr.' IN. B.' THIS EXPONENT IS 
; DECREMENTED! EVEI~Y TII'1E .A OIGITAFTER THE DECIMAL 
; POINT IS FOUND 
;-
• ., 01:: CALL GETINT .; PARSE INTEGER PART 

MVI B,O ; EXPONENT I"" .::;. 0 
IYJOV A,IYJ ; CHECK FOR DECIMAL 
cpr " " ;POINT u 

,JRNZ •• 132 ; ISNT ONE, TelO 
INX H ;HL-:>AFTER OP 
CALL GET I ;PAR!:;E FRACTION 

;+ 
; IF AN EXPONENT IS FOUND, IT IS PARSED AND 
; ADDED TO THE CURRENT EXPONENT IN B 
;-

;+ 

CALL 
MVI 
CALL 

GETEXP 
A,N.FLTD 
DONCU. 

;PARSE EXPONENT 
;CONVERT TO FLT 

; HEI:;:E B = BASE to EXPONENT AND THE !;:TACK HAS 
; THE FLOATING NUMBER PARSED WITH THE DECIMAL 
; POINT Ti) THE FAR RIGHT. WEMUL TIPLv IDIVIDE 

THE NUMBER OF TII"IES INtllC:A1"ED BY THE EXPONENT 
TO GET THETI:;:UE VALUE 

+.IFN B 
+ 

TST 

ORA 

B 
..... A··'/, 
AJ 

?C MOV 
;EXPONENT O?C 
A,S 

BAD 

] 

,.JRZ 
,JM 
CALL 

• • EX 
• .135 
PSHF10 

; YES;? C:f\N. EX IT 
;NEGATI~E? DIVIDE 
;MULTIPLY BY 10.0 

'* .135: 

• • EX: 

;++++ 

· , 

1"1 V I 
DCR 
CALL 
.JMPR 
CALL 
MVI 
rNI~ 

dl"lPR 
. 1"1 V I 
RET 

. 

A? N. FI'1UL 
B 
DONCU. 
• n (;2: 
PSHFl.O 
A,I\I.FDIV 
B 
• • G4 
A,$FVAL 

;DEC EXPONENT 
;00 IT 
; GO ALiAIN 
;DIVIDE BY 1.0.0 

; BUI"!P EXPONENT 

;I:;:ETURN TYPE· FL T 

;" . 

TI:IL Z:~t) C:P/fYJ PI!31< A€;SEMBLER VI::R!31f)N ·2:~'2.t:. ". . PAGE 1.0 
EF ~:~ 

CONVEI:;:T !:nJUNG TO FLOATING· 



01!:iA'" CD (1000::1.1 
015D'" CD 0000::1.1 
01 C.O .. ' CD 0000:06 
016::::"- ::::027 
0165'" 712 
o 16t.··· 23 
0:1.67'" D630 

LL 0169" 1600 

O:l.6B··· !SF 
016C" CD 0000:12 
016F" CD 0000:1.:1. 
01. 72'" 3E2C: 
0:1.74" CD 0000:09 
0177'" CD 0000:06 
O:l.7A··· DO 
O:l.7B"- :1.1 OOOA 
0:1.712" CD' 0000::1.2 
01:::1'" CD 0000: :I.:L 
0:1. :::4· " 312212 
0186'" CD 0000=09 
0:1.89" 05 
0:I.8A··· 18[19 
/)1.8C··· :37 
0:1.::;:[1'" C9 

; GET I NT • - (JET I 
INTEI~NAL ROUTINES TqPARSE INTEGER AND MAINTAIN 
A 32 B.IT NUMBER ON NC:U STAI~:~~. THE EXPONENT IN 
B IS DECRI::I"IENTED EV5RY 'rIME A DIGIT IS PARSED 

NEEDS:: 
HL -> DIGIT 

; .. NCU STACK HAS CURRENT NUMBER 'FOR GETI. 131::TINT 
WILL PUSH A 32 BIT (i , 

.; 1~J:'TI..JI:;:I\lS :: 

· , FAIL: 
SET C BIT 

FAILS IF NO DIGIT FOUND 
· • SUCCEED: 

HL -> NON .... DIGIT 
NCU STACK HAS ::::2 BIT INTEGEI=i: PARSED 

· • 
CALL:: 

CARTYP - CHECHK CHARACTER TYPE 
DONCU ..,.. DO NCU OPERATION 
IPSHO - PUSH INTEGER 0 
IPUSH - PUSH INTEGER 

;-----
GETINT: CALL IPSHO ; PUSH :32 BIT ZERO 

CALL IPSHO 
CALL CARTYP ; CHECK DIGIT 
. .JRNC FAIL ;FAIL RETURN 

131 = l"IijV A.M ;A=DIGIT 
INX H ; HL - ::~AFTER DIGIT 
SUI "0" ; GET IN BINARY 
CLR D ;PUT IT IN DE[ 

+ .. IFN D -A? ?[ I"IVI D .0][ 
XRA A:JJ 

I"IOV E.A 
CAI.."L IPUSH ; PUSH ON !\ICU !::TACK 
CALL IPSHO ;PAD HI ORDER 
MVI A.N.DADD ;ADD TO RESULT 
CALL DONCU 

GETI: CALL CARTYP ; CHECK NEXT DIGIT 
RNC ; RETURN IF NOT DIG 
LXI D. :LO ; PUSH INTEGER 10 
CALL IPUSH ; ON !\ICU STACK 
CALL IP!::HO 
MVI A.N.DMUL ; I"IUL TIPLY OIJI=i: NUM 
CALL DtlNCU ;BY 10 
nCR B ;DEC EXPONENT 
.JMPR GI ; CONTINUE 

FAIL: !::;TC: ; SET CARI::;:Y 
RET 

;++++ 
» • 

GETEXP 
· PAI=i:SE EXPONENT IN STRING AND RETURN IN B • 

TnL Z80 CP/M. DISK ASSEI"IBLER· VERSII)I\l· 2.21 
EF 

P('\(iE :L 1 

CONVI::I=<T STRINl:3 TO FLOATING 



o 1:::E .. , 
0190" 
Ol9l" 
0192-'-
0:1.93-' 
0194'" 
0196-' 
o 1''i17 ,-
o l. 99 ,-
019A'--

019[1'-
Ol9F'" 
01A2'-
OlA3'-
OlA:3'-
01A6--' 
OlA9" 
01AA'" 
01AB'" 
01AD" 
OlAF'" 
01BO"-
OlB:I. " 
01B2'" 

01B3" 
OlB4" 
01 B!:i'" 
(l1.B6'" 
01 B:::" 
01.BA'" 
01~C-" 

01C2'-' 

FI::45 
CO 
23 
C5 
71:: 
FE2D 
F5 
2001 
'-.-","* ...::..,:a 

CD 015A'" 

3004 
CD OOOO:OB 
2B 

CD 0000=1.0 
CD 0000:10 
F1 
7B 
2002 
ED44 
Cl. 
:::0 
47 
C9 

1::: 
0:3 
00 
0000:16 
01C~:" 

O:l.C6'" 

+ 
+ 

; 
NEEDS:, 

HL -> POSSIBLE EXPONENT IN STRING 
; B == O~D EXPONENT OR I) 

RETURNS:' 
· • HL -:> AFTEI~ EXPONENT (IF ANY) 

B == OLD EXPONENT PLUS NEW EXPONENT 

CALLS: 
GETINT - PARSE INTEGER 
[IONCU - [10 NCU OPERATION 
IPOP - POP INTEGER 

;----
OETEXP: CPI "E'-

RNZ 
INX H 

GETSI<P: PUSH B 
MOV A.I'1 
CPI ... _ ... 
PU::;:H PSW 
. .JRNZ •• 131 
INX H 
CALL GETINT 
CERROR ER. NUI'1 

; I!:; EXPONENT? 
;NO? SI<IP IT 

; SAVE, OLD EXP 
;A - NEXT THING 
;CHECI< SIGN 
; SAVE c:c::=; 
~NO SIGN? 
;I-IL->AFTER !::;IGN 
; 13ET EXPONENT 
; MUST BE NUI'1BERC 

+, 

. .JRNC , •• 0001 
CALL ERRPGM 
.BYTE ER.NUM 

;POP HI PART 
;DE=EXPONENT 

AFTER 

+ •• 0001=J 
CALL 
CALL 
POP 
MOV 
.JRNl 

IPOP 
IPOP 
PSW 
A.E 
• u 132 

;WAS THERE A SIGN? 
;A=EXPONENT,PARSED 
;NO SIGN 

; ++-1-+ 

· , 
; POWER 

;----

-!-POWER: 
-!-
-!-
+ 
-!-' 
+ 

NEG 
POP 
ADD 
1'10V 
RET 

B 
B 
B.A 

;NEGATE IT 
;B=OLD EXPONENT 
;ADD TO NEW ONE 
;SAVE IN 13, 
;AND RETURN 

M.CMDtpOWER,.~POWX,O.PLAY ••• PARG ••• POWJ[ 
• BYTE$CI"IDADR 
.BYTE ( •• POWX-POWER)/1.6+l. 
.BYTE 0 
.WORD PLAY 
.WORD •• POW 
• WORD •• PARG 

504F574!:i5200+ 
+J 

.ASCIZ /POWERI 

00 • BYTE o 

E 

TDLZ::;:OCPIM DISl< A:::;SEMBLER VERSI9N2.2:1. 
EF 
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Olea---
01C6" 
Ol.C':;>-' 
O:LCC---
01CF---
01D2-' 
01.04-' 
0:LD6---

01.[16" 
0107'" 
01[11::---
0109-' 
01DB'" 
01DD'-
Ol.DF" 

CD 0000:05 ,; ~POW: 
060600 • • PARG: 
CD 0000: 1_:3 
CD 0000= OF 
CD 0000: 1:::: 
3EOB 
1::31B 

• • POWX = 
;++++ 

· SIN • 

;----

18 +SINE: 
0:3 + 
00 + 
027E'" + 
O:LE5'" + 
01E8" + 
53494E4500 + 

+J 

C"ALL 14K 1_"; 

• BYTE $FVAL,$FVAL. !trrAF 
CALL. IYNCU ;GET :l.STARI3 
CALL 
CALL 
MVI 
,,-IIYJPI=i: 

INC5IY 
IYNCU 
A,N.PWR 
FI=i:ET 

;POINT AT 2ND ONE 
, ; AND 2ND ARG 
;POWER'FUNCTION 
;AND RETURN 

M.CMDCSINE,SINX,O,SQRT.FNARG, •• SIN1J[ 
• BYTE $CIYIDADR 
.BYTE (SINX-SINE)/16+1 
.BYTE 0 
• WtlRD SI~RT 
• WORD, •• SIN:L 
.WORD F'NARG 
.ASCIZ ISINE:I 

01E4-' 00 • BYTE I) 

01.E5" 
01.E5---
01_E7'­
O:LE:::--­
tHEB'" 
O:LED"-
01FO---
01F1 ,-
01F4---
01F~/ 
01.F9---

3E02 
F5 
CD 0000: O!:;i 
0600 
CD 0000:13 
Fl 
CD 0000:09 
:3E06 
C:::: OOOO::L B 

• • SIN1 = 

FFUN: 

FNAI=i:I3: 

FRET: 

S'INX: 
;++++ 

; COS 
H. 
" 

;----

MVI 
PUSH 
CALL 
• BYTE 
CALL 
POP 
CALL. 
MVI 
..JMP 

A,N.SIN ;SINE 
PSW ; SAVE OPERATION 
ARC; ;GET ARI3UMEl\lT 
$FVAL,$TAF 
IYNCU ;ONTO NCU FROM IY 
PSW ;A FUNCTION 
DONCU ; RE!::;UL T ON NCU 
A,$FVAL ; FLOATING VALUE 
RETNONE ; RETURN 

0IF9-' 
Ol.FA/ 
OiFB---
01FC-' 
O:l.FE---
0200'--
0202-' 

+C:OSINE: . 
+ 

M.CMDECOSINE ••• COSX,O,AFIXEC],FNARI3 ••• COS:l.JE 
.BYTE $CMDADR 

0209-' 
020A'-
020C'-
020E" 

02 
00 
630C 
020A-' 
01EB" 

+ 
+ 
+ 
"+ 

.BYTE ( •• COSX-COSINE)/16+1 

.BYTE 0 
• WORD ,AFIXECJ [( IC"-:!'O:l.I~)*16+FSTINTJ 
.WORD •• COS:I. 
.WORD FNARI3 

43l~F5:3494,E45+ 

+J 
.ASCIZ ICOSINEI 

00 
:3E03 
:t 8D'3"J 

• BYTE 
• • C081.: MVI 

,JIYIPR 
II n C:IJ8X:: 
~++++ 

; TAN 

(I 

A,N.C08 ;COSINE 
FFUN 

TOLZ80 CP/M DISK ASSEMBLER VERSION 2.2l 
, EF 

F(OATING F'I • .INCTIONS 
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020E'" 
020F" 
0210'-
0211'" 

021.!S'" 
0217'" 

021F'" 
0220'­
()222 .... 
0224'" 

(l224'· 
c)2:25'" 
0226," 
0227'" 
0229" 
022B'" 
022D'" 

02::::1"­
, ,()232"· 

C),22:~;·" 

02:::;:7" 
C}2~:A·" 

. 02:3D" 

023[1" 
02::':;:E"­
()23F·" 
024-0'-
0242" 
0244'" 
0246-" 

024D"-
0~'24E" 
0250'" 
0252'-

;----
M.CMDCTANGENT ••• TANX,O.AFIXCT].FNARG ••• TAN][ 

18 +TANGENT: .BYTE $CMDADR 
02 + ~BYTE ( •• TANX-TANGENT)/16+1 
00 + • BYTE 0 
f.AlC + "WORD AFI X t:TJ I: ( "T"-:l.011~) *16+F!::;TINTJ 
0220'" + .WORD •• TAN 
o lEB -,- + • WORD FNARG 
54414E47454E+ .ASCIZ ITANGENTI 

00 
31:.04 
18C~3 

:lE: 
02 
00 
6:36C 
(}232~ 

0235'­
.q,94E5400 

00 
CD 0000:05 
04.00 
CD OOOf):OE 
C30000:1B 

18 
02 
00 
62EC 
024E'" 
OlEB" 

+J 
• BYTE 

• • TAN: I'1VI 
.JI"IPR 

• • TANX: 
;++++ 

; INT 

;----

I) 

A,N.TAN 
FFUN 

.; TANGENT 

+INT= 
+ 

M.CMDCINT ••• INTX.O,AFIXt:IJ ••• INTA ••• INTJt: 
.BYTE $CMDADR 
.BYTE ( •• INTX-INT)/16+1 
.BYTE 0 + 

+ 
+ 
+ 
+ 

• WORD AFI X t: I J r. ( 11 I "-j,OlGJ) *1.6-1-F::::TINTJ 
.WORD •• INT 
• wm:m •• INTA 
.ASCIZ IINTI 

+] 

• BYTE 
•• INT: CALL 
• .INTA= • BYTE 

CAL.L 

• • INTX: 
;++++ .. 
7 

; ASIN 
· • 
;----

..JI"IP 

I) 

ARG 
$IVAL.$TAF 
GETOPND 
RETNONE 

;GET OPERAND 
;RETURN INTEGER 

+ARC!:;;IN= 
+ 

1'1. CMDCARCSIN ••• ACSX. 0. AFI X CA]. FNARG .... ASINJ [ 
.BYTE $CMDADR 
.BYTE (.~ACSX-ARCSIN)/16+1. 
.BYTE 0 + 

+ • WORDAFIX t:AJ C ("A"'-1.0i.l~) *16+FSTINTJ 
+ 
+ 

41 ~j24353494E+ 

• WORD ..••. AS J: 1\1 
.WORD FNARG 
.ASCII /ARCSINI 

00 
3E05 
:l89!:i 

+J 
• BYTE 

•• ASIN: MVI 
. ..JMPR 

U R AC:~3X: 

;++++ 

o 
A,.N.ASIN 

'PFUN 
;ARC SINE 

TD0~z :36·~:C:!I::'/ M . nOr SK';:ASSEI'1BLE!~ VER~3 I ON 2~ ;;?l: 
EF o .' ...... ,. 
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; ACOS 

~ ; --.:...-
M. C'''ID [ARCCOS, •• ACCX 1 0, ARI::S IN, FNAFi:G".; • At:DS'] f. 

0252 ... · 
0~53··· 
025./!~'" 
0255" 
0257'" 
0259" 
025B" 

0:262" 
0263" 
0265-' 

'0268-' 

18 
02 
00 
·023D·" 
0263" 
f)lEB< 

+'ARCCOS: 
+ 
4-
+ 
+ 
+ 

.BYTE $CMDADR '" .. 

.BYTE ( ... ACe: X -ARCCOS) I :1.6+ 1. 

.BYTE 0 

.WORD ARCSIN 
• WORI) ' •• ACO::;: 
.WORD FNARG 

4:L 524:=:i~34F!:i3+ .ASCIZ fARCCOSI 

00 
:3E06 
C3 OlE7" 

+J 
• BYTE 

• • ACOS: I"IV I 
,-IMP 

• .ACCX: 
;++++ 

; ATAN 

;----

I) 

A,N.ACOS 
FFUN 

;ARC COSINE 

. 
M.CMDf.ARCTAN ••• ATNX.O.ARCCOS,FNARG, •• ATANJf. 

0:268"-
0269" 
026A" 
0268" 
026[1" 
026F" 
,0271" 

0278" 
027';;0'" 
027B'" 
027E" 

, , 

18 .BYTE $CMDADR 
02 
00 
0252'" 
0279" 

+ARCTAN: 
+ 
+ 

• BYTE ( •• ATNX -ARCTAN) 1 16"'-l. 
.BYTE (I 

+ .WORD ARCCOS 
+ 

OlEB'" + 
41524:=:54414E + 

..,. J 

.WORD •• ATAN 

.WORD FNARG 

.ASCrZ IARCTANI 

00 
:3E07 
C3 OlE?'" 

• BYTE 
• • ATAN: MVI 

.JMP 
• • ATNX= 
;++++ 

· , 
; ..... _--

o 
A,N.ATAN 
FFUI\, 

;ARC TANGENT 

027E'" 
027F" 
0280" 
02EH'" 

18 +SG!RT: 
M. CI"IDISG!RT ••• SI~RX, O. SUBSTR. FNARG ••• SQRTJ t 
.BYTE $CMDADR 

02:::3.-4 

02:::5'" 
0287'" 

02 + 
00 + 
OOOO:lC + 
02,8D'" + 
OJ.EB··· + 
5:=:51 !:i25400 + 

.BYTE ( •• SQRX-SQRT)/l.6+1 

.BYTE 0 
• WORD SUBSTI:;: 
• WORD •• SG!RT 
• WORD FNAI:;:O 
.. A!:iC I Z I SQRT I 

+J 
028C" 00 
02:::D"~ 3ECll 
028F ... ' C3 OlE7'" 
0292/ 

• BYTE 
• • 81~RT:: MVI 

,..IMP 
• It SG~RX:: 
;++++ 

; LOG 

TDL Z:30: CIf/M D181< AS8EIYfBLEI:;: VERSION 2.21. 
EF.'~ '" 
FLJJATll'JG.· FI:JNCT IONS 

o 
A. N. ::a~I:;:T 
FFUN 

; SGlUAREROOT 
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0292" ' 
0293"-
02';>4" 
0295" 
0297'" 
0299"-
029B"-

029F"-
02AO'" 
02A2'-' 
02A5'-

02A5" 
02A6" 
02A7'-
02A:3-' 
02AA" 
02AC-' 
02AE'-

0281" 
02B2" 
0.2B4·-
02B7" 

02B7"-
{)2B:3·~· 

02B';>"-
02BA" 
02BC:--
02BE'" 
02(:0" 

02C4"-
02C5-' 
02C7-' 
02CA-" 

18 
02 
(>0 
0000=1.4 
02AO"-
01EB'" 
4C4F4700 

00 
:3E08 
C:3 01E7'" 

18 
02 
00 
02'::>2"-
02B2" 
OiEB'" 
4C4EOO 

00 
3E09 
C ... ,:. 

'-' 01E7'" 

1'-' '=' 
02 
00 
632(: 
02(:5-'-
01EB" 
45585000 

00 
3EOA 
C'=' ...... 01.E7-' 

; ----. 

+LOCH 
+ 

M.(:MD[LOG, •• LOGX.O,LPAD,FNARG, •. LOG][ 
• BYTE $CMDADR 

+ 
+ 
+ 
+ 
+ 
+J 

.BYTEC •• LOGX-LOG)/16+1 

.BYTE {l 

•. wtlRD LPAD' 
.WORD •• LOG 
.WORD FNARG 
.ASCIZ IL.OGI 

• BYTE (> 

•• LOG= MVI A.NuLOG 
.-'!"IP . FFUN 

• • LOGX= 
;++++ 

; L.N 

;----

; BASE 10 U](3 

M.(:MDELN, •• LNX.O,LOG,FNARG ••• LNJ[ 
+LN: .BYTE $CMDADR. 
+ • BYTE (.. LNX-LN) 11.6+1 
+ • BYTE 0 
+ .WORD LOG 
+ .WORD •• LN 
+ .WORD FNARG 
+ .AS(:IZ /LNI 
+] 

• • LNX: 
;++++ 

; EXP 

• BYTE 
1"1 V I 
..JI"IP 

(> 

A,N.LN 
FFUN 

~BASE E LOG 

M.CMD[EXP,~.£XPX,O,AFIX[EJ.FNARG, •• EXPJ[ 
+EXP: 
+ 
+ 
+ 
+ 
+ 
+. 
+J 

.BYTE,$CMDADR _ 

.BYTE (~.EXPX-EXP)/16+1 

.BYTE 0 

.WORD AFIXI:EJ[("E"-l0:LQ)*16+FSTINTJ 

.WORD •• EXP . 

.WORD FNARG 

.ASCIZ IEXP/ 

• BYTE 
• • EXP: MVI .. 

(> 

A,N.EXP 
FFUN 

;RAISE TO E POWER 

• • EXF'X: 
;++++ 
· . , 
; PI 

. ..IMP 
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02CA" 
02CB'" 
02CC .' 
02CD·'· 
02CF'" 
Q203. .': 
()2D:;::;:'· 

02Dt .... 
02D7" 
0209" 
02DC" 

02DC" 
02DD'" 
02tIE'" 
02DF'" 

'02E1'" 
0:2E3'" 
02E5" 

02EC'-
02EF'-
02F2'-
02F3'" 
02F5'-
02F8'" 

18 
" 02 

00 
63DC 
02D7" 
0000 
504900 

00 
:3E1A 
C3 01F1'-

18 
09 
00 
633C 

;-----

+PI: 
.+ 

l'1~ CMO r. P J:, •• P I X • O. AF I X [P J • 0, •• PI J r. 
.BYTE $CMDADR 
.BYTE (u". PIX-PI) 116+1 
;,BYTE () + 

+ 
+ 
+ 
+ 

.WORD AFI X [PJ I: ( "p.i_·l.O:l.Q) *16+FSTINTJ. 
• WORD •• PI 
.WOI::;:O ° 
• ASCIZ IPII 

+J 
• BYTE 
MVI 
JMP 

o 
A,N.PUPI 
FRET 

;RETURN PI 

• • PIX: 
;++++ 

; FORMAT 
; FORMATS A FLOATING POINT NUMBER INTO AN INTEGER AND FR 
ACTIONAL 
; PART (ASCII STRING) WITH N DIGITS AFTER THE bECIMAL PO 
INT 
· • 

· • · • 

NEEDS: 
FLOATING NUMBER TO FORMAT 
INTEGER GIVING NUMBER OF DIGITS AFTER DECIMAL POINT 

(MAY B~ BETWEEN ° AND 6) 

RI::TURNS= 
STR J: NG WITH FORMATTED NUIYfBER 

CALLS: 
ARG - FETCH ARGUMENTS 
ALSTS - ALLOCATE STRING 
GETOPND -. FETCH ··OPERANrr , .. 
INC5IY -BUt'IP IV TONEXT.ARG 

· .. MSGN.- GET SIGN 
· • NORMLIZ - NOR/v/ALIZNUMBER 

NUIYfIT - CONVERT TO ASCII 
· • 
;----

+FORMAT: 
+ 
+ 
+ 

M.CMDI:FORMAT ••• FMTX,O,AFIX[FJ, •• FMARG, •• FMTJ[ 
.BYTE $CMDADR 
.BYTE ( •• FMTX-FORMAT)/16+i 
.BYTE 0 

02EC" + 
• WORD AFI X t:FJ I: ("F"-l011~) *16+FSTINTJ 
.WORD •• FMT 

02EF'- + 
464F524D4154+ 

• WORD •• FIYfARG 
.ASCIZ IFORMAT/ 

+J 
CD 0000:05 
0604.00 
E!:i 
3EOl 
CD 0000:04 
E5 

•• F't,'IT: CALL 
• • FMARG:: u BYTE 

PUSH 
MVI 
CALL 
PI.JSH 

··ARG 
·$FVAL, $J:VAL, 0 
H 
A,~$SASCII+1.9)/16 

ALSTS ; ALLOCATE 
H ;SAVE THE 

STRING 
PTR 

TDL ZeO CP{M DISI< ASSEMBLER VERSH)N'2. 21 
EF 
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02F':;1'­
Cl2FA'-
02FD---

0300'" 
0303'-

0:;:04-' 
030Q-' 
0308'" 
O~30A'-

030C" 
030C'" 
030F'" 

03:1.0'" 

03t4---

031.7'" 
0318'" 
031A-' 
03;LC'" 
03:1.E'-
0320'-
0322'-

0:;:24'-
0:327'-

0328--
032A'-
032B---
032E-' 
0330'-
():331 ..-
0332'" 
t):;:34·.-I' 
0336" 

0338"­
C)~:::::9··· 

EB 
CD OOOO:OE 
CD OOOO:OF 

CD OOOO=OE 
7B 

B7 + 
FA 030C'· 
FE07 
:3804 

;+ 

XCHG 
CALL 
I~ALL. 

GETOPND 
INC5IY 

; GET • OF DIGITS AFTER DF' IN DE 

; I IJ I Ht::. I Ut"" 

;GET FLOATING VALUE 
;POINT TO NEXT ARG 

; IT MUST BE POSITIVE AND LESS THAN.6 
;-

CALL GETOPND 
I"IOV A.E 
TST A 
ORA A:I 
,JM •• ERI~ 
cpr 6+1 
dRC •• NN 

• • ERR: 

;GET • DIGITS AFTER DP 
;A = • DIGITS AFTER 
; IYfUST BE :> (1 r. 

; ERROR 
; I"IUST BE <: 6 
;OR ERROR 

CD OOOO:OB + 
37 + 

+J 

ERROR ER.DPE 
CALL ERRPGM 
.BYTE ER.DP 

CD 0042'-
D5 
CD 0050-' 

79 
FE07 
381C 
FEOB 
3=308 
FEFO 
3014 

CD OOOO:OB 
·-::-0 
_"~I 

DE05 
4F 
CD OOE8-' 
3630 
23 
OD 
20FA 
36:;;:~E 

180C 

E5 
CD 002C'" 

+ 
+ 

; PRINT INITIAL SIGN AND NORMALIZE NUMBER 

• • NN= CALL 
PUSH 
CALL 

MSGN 
D 
NORMLIZ 

; GET THE SIGN' 
;SAVE DIGIT COUNT 
;NORMALIZE NUMBER 

; IF THE NUMBER IS GREATER THAN 10**10, IT IS 
; TOO BIG TO DISPLAY. IF IT IS GREATER TH~N 10**6. 
; TRAILING ZEROS ARE ADDED 
;-

MOV A.C 
CPI e.+1 
,JRC •• N:I. 
cpr 10+1 
dRC •• N 
CPI -16 

1 dRNC ... Nl 
ERROR" ,.ER. FMT 
CALL ERRPGM 
~ BYTE ER. FIYfT 

;A=EXPONENT 
; 0 <: EXP <: 6-::-
; YES? 
; 6 <: EXP <: 10? 

'. ; YES? 
;-16 <: EXP < 10 
; YES? 
;ELSE ERRORE 

+J 
" ."N= SRI .5 ; SUBTRACT 5 

MOV C:.A ;NEW EXPONENT 
CALL FLTOUT 

• • NW: MVI 1"1.···0'· ;TRAILING Q~; 

INX H 
DCR C .!lIJNTIL COUNTUP 
.JRNZ. .. .NW 
MVI M. -.- --- ;PUT DF' IN . 
.J1'1PR •• N5 

;+ 
; CONVERT FUJ~TING NUMBER TO ASCII AND GET THE 
; NUMBER OF DIGIT!:::REG!UESTED AFTER THE DECIMAL POINT 
;-

• • 1\11 = PUSH 
CALL 

H 
NUMIT 

;SAVE PTR 
;GET ASCII NUMBER 
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LL 

033C'- El. 

0330'" 3E2.E. 
0:=:3F" BE" 

. 0340"23 
0341" 20FC 
034·3"- 2B 

0344"- D1 

0345~ 7B 
0346"- B7 
0347"- 2812 
0349'" 2:3 
034A'" lD 
034B"- FA 035B" 

034E" 717. 
034F" ·B7 
0350"- 23 
0:=:51'" 20F7 

0353" 2B 
0:;:5-4"· 3630 
0356" "-:..-. ...:..":-

O~:57·~ 1D 
0358" F'~ ..::. 0354" 

PQP----- - H- ; HL -:> FIRST DHHT 
;+ 
; WE SEARC:H THE DIGIT SIRING. FdR THE DEC IMA~,?o INT , , . 

;-

• • N2= 
MY.I .. 
CMP 
INX 
·..IRNZ 
DCX. 

A., ;w., • .,. 

N·-~ 
• ft L 

H 

~.; DP, TI) C~MP~RE 
; IS ITF'OINT?' 
;POINT AFTER' 
;SCAN FOR IT 
;HL -:>AT DP 

; DEC I '''IAL PO I NT FOUND. WE COUNT OUT THE DIG I TS 
UNTIL DECIMAL POINT COUNTER EXHAUSTED OR END 
OF STRING ISREACHgD 
E :i: NUI"IBER OF DIG I TS ALLOWED AFTER DP 

;-
.... :N5= POP D 

TST E 
+.IFN E -A, C MOY 

;IF 0, EXITC 
A,E J 

+ ORA 
. .JRZ 
INX 

.... N3:· DCR 
...1M 
TST 

AJ 
.N OUT 
H 
E 
•• OUT 
M 

;HL :-:> AFTER OP 
;ONE LESS DIGIT 
;ALL GONE? EXIT 
~FOUND THE NULL?[ 

+. IFN M -A? ?[ MOY A,M J 
+ ORA 

INX 
. ,..IRNZ 

AJ 
H 
• .1\13 

;HL -:> AT NEXT CHAR 
;NO? CONTINUE 

END OF- 'STRING REACHED, NUMBER MUST BE; PADDED WITH 
; TRAILING ZE.ROS UNTIL THE DECIMAL POINT COUNTER 
; IN E BECOMES MINUS 
ft-., 

Dex H ;HL -:> AT Ntll~L 

• • N4= MV! M, "'0" ;TRAILING 0 
INX H 
DCR E ; ONE LESS DIGIT 
,jp • • N4 

;+ 
; EXIT POINT 
; PUT IN TRAILING NULL. POPOFF STRING AD DRS g( EXIT 
;-

01 •• OUT: POP ;DE -:> TOP OF STRING 
;ENDING NULLC 

035C'" 

035E'" 
035F" 
0361"-
0364"· 

'0:364"-
036E:'" 

. .-, 

CLR 
3600 +.IFN M 

XRA.. AJ J 
EJ POP 
3E08 MYI 
[;3 0000:: :I.B • ..IMP 

eccc 
2400 

• • FMTX= 
7DCC 1.: 
14F4 ,N6: 

'.END 

• WORD 
.. WORD 

" ,~. 

H 
A.$STRADR 
RETNONE 

OCCCCH,07DCCH 
02400H,(l14F4H 

M • OJ t 

; RESTORE· OTHERS 
; RETURN TYPE STRING 
; RETURN 

; 10'11-'11-6 
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AASN 005F ALSTS 0(01):04 X H ro; 1_.1.,..1.,.1::::. t.,./er::, .... ..::. J. .11"-'_"_0"" '1 

ARCTAN 026:3·'- I ARG 0000:05 X ARGEND 6252 ARGSTI< 6 (II:: C 
BACI<GR 65C(: BLANI< 0020 BOTRAM 6000 BOTtOM .64A9 
CARTYP 0000:06 X CHARSL 65DD CLEARS 60CA CI\ITRL OOOC 
CNTRLC 65CD CNTRLO 6509 CNTRLU 0015 CNTRLZ 65E4 
CNVFS OOO:LJ'" I COSINE 01F9'- 1 CPLFLG 6540 CPLIN 681C 
CPLTI"IP 672C CPREF 691C CP.ARI3 0001 CPR JYIXL 0080 
CP.MXR 0014 CP.NO 0002 CR 000[1 CSBLOI< 668D 
CSFLAI3 62c.0 CURCX 6::::1.3 CURCY 68:1.5 CURLIN 6934 
CURREN. 64A5 CVDSTR 0000:07 X CVFSTR 0000:08 X CuCO 0011 
C"Cl. 00:1.2 C.t:X OOOB C:'IC:'Y 0000 C.DP 001:3 
C.ST 0002 C.X 0003 C.XF OOOF C.XS 0007 
CuY 0005 C.YF 0010 C:. V!:; 0009 ODTON 65CE 
DEVBL. 65::::9 [lEVCLO 6579 .DEVCLl 6578 DEVCL2 657[1 
DEVCL.3 657F DEVCL4 6581- DEVCL5 6583 [IEVCL.6 1:..5:35 
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TDL Z80 CPIMDISI< A~::;SEMBLERVERSIOI\I 
ES' 

. . ,,' 

• INSt::I~T A:'S. ASI'1 
@,,' REMAR~:; / 
@ 

@ 

@ 

@ 
@ 

@ 

@ 

@ 

@ 

@ 
@ 

* 

* 
* 

* 
* 

******* 
@ 

@ 
"WHEN YOU CARE ENOUGH ,TO PROGRAM 

THE'VERY BEST" 
@ 

@ 

@BY 
@ 

ZGRASS V3.00000000 

@ 

..JAY FENTON, NOLA DONATO, AND TOM DEFANTI 
(C) 1978 

,@l 

@ 

~LINI< 
.,IDEiNT ES 
.PREL 
.INSERTA::MAC .. ASM 

• INSERT 
• INSERT 
• INSERT 

A:ZRAM.ASM 
A = NCLlF.G!U. ASM 
A: CPLEI~U. ASI"! 

; INTERNALS 
!j-

• INTERN AND 
• INTERN CPAREN. 
· INTERN DOPTAB" 
• INTERN EG! 
.. INTERN FADD 
uINTERN FDIV 
.INTERN FMOD 
• INTERN FMUL 
.INTERN FRND 
.. INTERN FSI.JB 
.. I NTERN C~E: 
n INTERN GT 
.' INTERN 1:...1:: 
.INTER LT 
• INTERN NE" , ' 
.INTE~N OPAREN 
• INTERN OR):: > ; 
.r NTERN RMrIR;\~;;" 
.t1\ITERN 8QPlA$, 
• I NTERN CI€~~TAB ' ," ,.",. . ". 

EXTERI\lAI:...S 

;LOGICAL, AND 
;CLOSE PAREN 
;DOUBLE CHAR OPERATORS 
; EG!UAL 
;FLOATING ADD 
; FLOAT I NG ri Iv r DE 
;FLOATING REMAINDER 
;FLOATING MULTIPLY 
;FLOATING RANDOM 
;FLOATING SUBTRACT 
;GREATER.OR EQUAL 
; GREATER 
; LESS OR EG!UAL 
; LESS 
;NOTEI:;lUAL 
; OPEN F'AF<EN 
; LOG J: CAL ,OR, " '; 
; COMPUTE,REMAINDER ' 
;,S INGLE CHAR' OPERATORS 
; UNARY' OPERA.TORS ' 

, '" 

PAGE 1, 
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ES 
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0001 .. ~ 
0002--­
OOO!:i'" 
000:3"-
OOOA'" 
OOOD-­
.oOOF--­
'0012--' 
0014'" 

06 
CD 0000: 1.4 
CD 0000:.14 
3E1.9 
CD 0000 = 0:=: 
:3E11 
CD 0000: 0:3 
3E06 
C30000:15 

• EXTEI:;:N CAT 
.EXTERN CONVA8 
.EXTERN CONV8 
.EXTERN DEC5IY 
.EXTERN DONCU 
.EXTERN ERRPGM 
.EXTERN FPOP 
.EXTERN FPUSH 
.EXTERN GETOPND 
.EXTERN IGET 
.EXTERN IND 
.EXTERN IPOP 
.EXTERN IPSHO 
.EXTERN IPUSH 
.EXTERN IYNCU 
.EXTERN NCUIY 
.EXTERN POPOPND 
.EXTERN PSHOPND 
.EXTERN PUTOPND 
.EXTERN SCMP 
;++++ 

; FSU8 

;STRING CONCATENATION 
;CONVERT 80TH 
;CONVERT OPERAND B 
;DEC IY BY5 
;PERFORM NCU' OPERATION 
;ERROR TRAP . 
;POP FLT FROMNCU STACK 
;PUSH FLT ON NCU STACK 
;GET OPERAND 
;GET INT FROM NCU STACK 
; INDIRECTION 
;POP FROM NCU STACK 
;PUSH 0 ON NCU STACK 
;PUSH TO NCU STACK 
;IY STACK -) !\ICU 
;NCU -> IY STACK 
;POP OPERAND 
;PUSH OPERAND 
;PUT OPERAND 
JST~ING COM ARE ROUTINE 

; SUBTRACTS 2 FLOATING POINT OPEI:;:ANDS 

; NEEDS: 
· , IY-)OPERAND 8 

OPERAND A 
" 7 

RETURNS: . 
IY-><OPERAND A - OPERAND B) 

· 7 

;--~-

FSUB= 

FRET: 

;++++ 

; FA DO 

• BYTE, 
CALL 
CALL 
!"Iv I 
CALL 
MVI 
CALL 
MVI 
.JMP 

$FVAL 
POPOPND 
PCtPOPNI;:r 
A, N.'XCHF' 

'. DONCU 
A,N.FSUB 
l)ONCU 
A,$FVAL 
PSHOPND 

ADDS 2 FLOATING pe'JINT OPERANDS 
· 7 

NEEDS:: 
I Y - )-O!=,ERAND 8 

;, .Q:PERAND A 
· , 
;RETURNS!}', 

J:Y->«(iPERAND A +I;)PERANrj, .B) .. 
· -, 

;GET OPERAND 8 
;GET OPERAND A 
;EXCHANGE THEM 
; NClj-)-8, A 
;COMPUTE A-B 
;00 LAST OPERATION 
;RETURN TYPE FLT 
;PUSH THE RESULT 
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FADD~FSUB - FLOATING POINT ADD, SUBTRACT 

001.7'" 
001:3'" 
001B"-
001.E" 
0020-:' 

0022'" 
002:3'" 
0026"-
0029" 

'002B" 
002E" 
0031",. 
003::::'" 
00::::11:.·" 
0038,0' 

003B" 
003D'" 
0041" 
0042:" 

06 
CD 0000:1.4 
CD 0000: 1 LI· 
:3E10 
:t.E:ED, 

00 
CD 0000:14 
CD 0000:14 
:3E39 
CD 0000:08 
CD 003B'" 
:3E1C 
CD 0000:08 
3E06 
C3 0(01)::1.5 

FDE5 
FD21, 653:3 
2:EOO 

,,\ \ 

CD 0000:1,6 

(i046 ", " :3E37 ' ; 
904::;:"; .fD OOOOH)8 

FADD= 

;++++ .' , 
MOD 

• BYTE 
CALL 
CALL 
1'1 V I 
.JMPR 

$FVAL 
POPQPND 
POPOPND 
A, N.FADD 
FRET 

;GET OPERAND B 
;GET OPERAND A 
; COI'1PUTE A+B 
;PLlSH A+B 

DIVIDES 2 DOUBLE PRECISION INTEGERS AND 
RETURNS THE REMAINDER 

· 7 

· , 
NEEDS:: 

IY->OPERAND B 
OPEI;:AND A 

RETURNS: 
IY->OPERAND A - (OPERAND A 1 OPERAND B> * OPERAND B 

;----
FI"IOD:: 

;++++ .' 1 

; 1:;:lvtDR 

• BYTE 
CALL 
CALL 
MVI 
CALL 
CAL.L 
MV:r 
CALL 
MVI 
..JMP 

$DVAL 
POPOPND 
PDPOPND 
A,N.XCHD 
DONCU 
RIYf:DR 
A.N.FLTD 
DONCU 
A •. $FVAL 
PSHOPND 

; GET OPERAND B 
,;·GET OPERAND A 
; EXCHANGE THEM 

; GET . REI'1A I NDER 
; CONVERT TO FLT 

; RETURN TYPE FLT 

; COI"lPUTES THE I;:EMA I NDER . OF2 DOUBLE PI::;:EC I S I ON 
INTEGERS ANI) THE b!LlOTIENT. TOO! 

NEEDS: 
NCU->OPERAND B 

OPERAND A' 

RI::TURNS: 
; NCLl STACK HAS REMAINDER A::;: 1'08 

b!UOT I ENT AS NOS 
· • 
;----
RMDR: 

;+ 

PUSH' 
LXI 
I'1VI 
CAlLL, 

Y 
Y. RMDTI'1P 
A.$DVAL 

,. PUTOPND 

; IY->TEMP AREA 
" .-

;SAVE OPND B 
;ONIY STACK 

; FROM HEREON II\!, THE .COMMENT f-=i:EF'l. .. ECT THE CONTENTS 
; OF THE> NC[l'S,j'ACK. FOR EXAMP\...E:'E!1:A tlENOTES 
; B A::;; TO:::;'· AASNOS 
; -, 

MVI 
CALL 

A,I\l.P1'OD 
,DONCU 

;A. A ' 
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ES 
MOD,RMD - REMAINDER FUNCTIONS 

0048'" CD 0000=12 CALL 
004~'" 3E2F MYI 
0050" CD 0000 l: 0::: CALL 

PAGE 4 

IYNCU ; B. A, A 
A. 1\1. [IDlY ;A/B. ,A 
DONCU 

00!!:i3'" FC" .... 1 PUSH PSW ;SAYE QUOTIENT STATUS 
0054" 
00!!:i6" 
0059" 
005C'" 
005E'" 
0061 '-, 
0064-' 
0066---
OO~,9-' 

006C-'-
0061::'-
0071 " 
0072" 
0074-' 

0075'--
0076'-' 
0079"-
007C'" 
007E"-
00:31'-
C)08~:*'· 

:3E37 
CD 0000:0:3 
CD 0000: 12 
3E2E 
CD 0000::0:3 
CD 0000: 1:::: 
3E39 
CD 0000: OE: 
CD 0000=12 
::::E2D 
CD 0000=0:3 
F1 
FOE 1. 
C-:;I 

06 
CD 0000:14 
CD 0000:14 
:3E1.9 
CD 0000:0:3 
:3El:3 
lE::3A 

• tlb" 
,,:;::0 OOt:H) :: 14-

q::i 0000: 14 
:3E3:2 

; 

MVI A.N.PTOD ; AlB. AlB. A 
CALL DONCU 
CALL IYNCU ;B, AlB. AlB. A 
MY!. A.N .. DMUL ;B*A/B, AlB. A 
CALL DONCU 
CALL NCUIY ;A/B. A 
MVI A,N.XCHD ; A. A/B 
CALL DONCU 
CALL IYNCU ;B*A/B, A, A/B 
MY,I A.N.DSUB ; A-B-IfoAIB. A/B 
CALL DONCU 
POP PSW ; RESTORE CCS 
POP Y 
RET 

;++++ 

;FDIV 
; DIVIDES 2 FLOATING' POINT OPEI==:ANDS 

; NEEDS: 

· , 
IY-)-OPERAND B 

OPERAND A 
· • 

RETURNS: ' 
I Y -:> (OPERAND A / OPERAND B) 

;----
FDIV: 

.; ++++ 

; FMUL 

• BYTE: 
CALL 
CALL 
MVI 
CALL 
MYI 
.JMPR 

$F='VAL 
,POPOPND 

POPOPND 
A,N.XCHF' 
DONCU 
A.N.FDIV 
FRET 

;GET OPERAND B 
;GET OPERAND A 
;EXCHANGE THEM 

, tNCU-)-B.A 
; DIVlbE THEM 
;PUSH l!i. RETURN 

; MULTIPLIES 2 FLOATING POINT OPERANDS 

· • 
NEEDS= 

IY-)-OPERAND B 
OPERAND A 

· • 
RETURNS: 

I Y ~-> ,OPERAND ,A* OPER'AND B ' .. • 
;,--...... _' 
FlvlUL = • ~:~iYTE' 

;,.C~LL 

',' CALL 
I'1V1 

$FVAL' 
POPI)f'ND " 
POPOPND 
A. N. FMU/:..': 

; GEt ,OPERAND B '," 
~ GET OPERANti A 
U,:/UL T I PL. Y 
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FDIV, FMUL - FLOATING DIVISION, MULTIPLICATION 

0091'" 0(:, 
0092'" CD OOOO:OC 
0095'- CD 0000=14 
00';:>:::'" CD ,OOOO:OC 

009B" :3Ell. 
009D"- CD 0000=08 

CIOAO" B7 + 
OOAl. " F2 OOA8" 
OOA4" ~:El!:i 

OOAc," 1.805 
OOAS" CD OOOO=OC 
OClAB" :3E19 
(lOAD'" CD 0(01):08 

OOBIY :3E:1.7 
OOB2'" CD 0000: OE: 
00B5" :3E1.0 
00B7" CD 0000=08 
OOBA'" CD ClOE7'" 
008D"- E8 
ClOBE'" CD OOO():ll 
OOC:V CD OQE7" 
OOC4'" EB 

,JMP FRET ;PUSH & RETURN 
;++++ 

FRND 
; PI=i:ODUCES A RANDOM FLOAT I NG PO I NT NUMBER I N THE 
; GIVEN RANGE (OPERAND A - OPERAND B) 

; NEEDS: 
IV->OPERAND B 

OPERAND A 

RETURNS: 
IY->RANDOM NUMBER BETWEEN OPERAND A 

AND OPERAND B INCLUSIVE . 
1 

;----
FRND= .BYTE $FVAL 

CALL GETOPND ; NCU-)'B 
CALL POPOPND' ; NCU->B, B 
CALL GETOPND ; NCU-)' A, B. B 

;+ 
HERE WE ATTEMPT TO FIND WHICH ARGUMENT WAS BIGGEI=t: 

~ WE !"IUST RESOLVE THE TWO ARGUMENTS I NTO A POS I T r VE 
; DIFFERENCE, AND A LOWER ' BOI.)ND 
;-

I"'VI A.N.FSUB ; NCU-)'B-A • B 
CAL.L DONCU 
TST A ; CHECK SIGN!: 

,ORA AJ 
,jp •• Rl. ;I\IO? :>0 
MVI A,N.CHSF ; NCU.,...>A-B. B 
.JMPR U A R2 

•• Rl = CALL GETOPND ~NCU-)A, B-A, B 
1"1 V I A.N.XCHF ;'NCU-)-B-A, A. B 

u u R2= CAL.L DONCU ; WHATEVER 
;+ 
; SINCE THE RANDOM NUI"IBEI::;: WE GET WILL BE BETWEEN 
; 0 AND .5," WE !"IUL T:[PLV THE RANGE BY 2 TO COMPENSATE 
; SINCE. THE CALCULATIONS NEED A 0 TO 1 RANGE 
; -',' 

MVI A,N.PTOF ;NCU~)-RANGE,RANGE~LO 

CALL DONCU 
I"IVI A,N.FADD ; NCU-)-RANGE *2'1 LO 
CALL DONCt;! 
CALL RND ; NCU-:>RND, RANGE, LO 
XCH(i ;DE GETS RAND NU!"I 
CALL IPU:;:;H ; PUSH ON NCU STACI< 
CA~~ 'RND ;GET '"NUTHER 16- BITS 
XCH}:3 ' ; DEI:;!:T:;:' RAI:.ID 

-Ii' . , ' :' .." . ' " J' ;:. ":, • • 

; TI-fE EXPCI·NEr!~ft·::;;.:I,:3 ZERC1E[I, ,THE ~H.I"·. "tJRDER:. BI:T tJF 
; THE: MANTIs'!:;~f\SET TO NORMALIZE. THIi:; GiVES; A 
; RANDOM NUMBE;RBETWEEN .5 ANQ< 1 .' ,-

GLR D, ; CLEAR EXP[" 

NUM 
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. ES 

RND - RANDOM NUMBER STUFF 

'-l_ 00C5" 

00C7'" 
OOC9'" 
OOC:C" 

OOCF" 
00D2~' 

00D5'-
00D7'" 

OODA'" 
O.ODC·' 
OODF" 
00E2'" 
OOE4" 

001'£7'" 
OOEA" 
OOEB'-
OOEC'" 
OOEF'" 
OOFCV 
(lOF1" 
00F2'" 
OOF5" 
OOFS'" 
OOFB" 
OOFC'" 
OOFD": 
0100'" 
01.0::::'" 
0104" 
0:1.07" 

.0:lO8··· 
o lOB.'" 

, 

l.600 

CBPB 
CD 0000=11 
CD 0000:1.0 

11 0080 
CD.OOOO:11 
:3El1 
CD OOOO=NJ 

31'£:1.2 
CD OOOO:OS 
CD 0000:07 
:;:1'£10 
C3 OOOF" 

CD OOF2 ... · 
7C 
F5 
CD (lOF2'" 
F1. 
6F 
C9 
2A 6!:i5F 
CD . 01.0C··· 
01 0017 
09 
.SA 
'") .. ) "' ..... 655F 
2A e.56:1: 
!SF 
'CD 010C'" 

"'19 .. 
'22 6561 
C9" 

+.IFN D 
XRA A]J 

81::T 
CALL 
CALL 

;+ 

-A?,·?r. MVI 

7,E 
IPLl8H 
IPSHO 

D 

;SET HI BIT 
;RND IS .5-1 
;NOW PUSH.5 

WE SUBTRACT .5 TO GET A NUMBER BETWEEN 0 AND 
; .5, THE RANGE WAS MULTIPLIED BY 2 EARLIER. 
; WE EFFECTIVELY HAVE A NUIYJBEI:;: BETWEEN o AND 1 
;-

LXI D,080H ; ONTO NCU STACK 
CALL IPUSH 
MVI A,N.FSUB ; SUBTRACT TO MAKE 
CALL DONCU ; RANGE 0-.5 

;+ 
· NOW AI ... L WE DO I'-' MULTIPLY THE THE RANGE AND • .::.. 

· ADD THE LOWER BOI.JND! • 
;-

MVI A.N.FMUL ; NCU->RANGE*RND, 
CALL DOI\ICU" 
CALL DEf::5IY 

LO 

MVI A,N.FADD ; NCU->LO+RANGE*RMD 
... IMP FRET 

;++++ 

; RI\lD",. : 
; I:;:AI\IDOM BITSTRING R'6UTINE,""'RETURNS 16 BITS qF 

MADNESS IN HL. TAKEN FROM-HVGSYS'ORIGINALLY 
WRITTEN BY .JEFF FREDRICKSON 

· , 
RETURNS:· 

HL = RANDOM NUMBER ( -:32767 TO :32767) 

DESTROYS: EVERYTH I NG ( ENT IRE :30S0 REG l!::;TER SET) 

;-----
RND= CALL • .1:;:ND1 ;GET HI ORDER 

""OV A,H 
PUSH PSW 
CALL • • RND1 ;GET LO ORDER 
POP PSW' 
MOV L,A 
RET· 

• • RNDl: LHLD RANSHT 
CALL •• SHFT ; 

LXI B.2:3 .,. 

,DAD B 
ADC .!I 
SI-iLD RANSHT, 
'LHLtl RANSHt+2' 
.;~()V E,A 
t~L.L • • SHFT' 
DAD D 
SHLD RANSHT+2 
I:;:\::'-: 
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RND - r:;:ANDQr"l NUMBER STUFF 

O:lOC'-
01.0C·-
010[1'" 

010E" 
O:l:OF'" 
01.11" 
0:1.1.2" 
01.13" 
0114'-
0116" 
o U. 7" 
01 :1.:::.-

OU.';!I··· 
011C" 
01.1.F" 
0120'" 
0122'" 
0124" 
01.25" 
01.2==:·" 
0:1.29'-
O:l.2B" 
O:l.2E·-
0130"-

. . 

(;)1:32" 
01:::;:5-'­
Ol36'-

' .. O:L39'·· 

44 
4D 

AF 
1.607 
29 
:1.7 
:L5 
20FB 
09 
:3A 
C9 

FD4600 
FD7EFB 
BO '-' 
2807 
:3801-
47 
CD (1000= 05 
7'-' I:. 
FEO::: 
CA 0000:1.7 
FE06 
280F 

co, 000.6 = 1,4 
ga 
CD 000'0=14 
EB 

• • ::;HFT: MVD B,HC 
+ MOV B.H 
+ !Y/OV B+1, H+:l:l 

CLR At: 
+ .. IFN A-A. t: MVI A.O]C XRA AJ ], 

MVI D.7 
• • SHU DAD H 

RAL 
t'CR D 
.JRNZ •• SH:I. 
DAD B 
ADC D 
RET 

;; +-1-++ 

;; CMP 
; COMPARISON ROUTINE FOR RELATIONAL OPERATORS 

· • 

· 7 

.. • · • 

Ni:::EDS= 
IY;...:::-OPERAND B 

OPERAND A 

RETURNS: 
BOTH OPERANDS POPPED OFF. 
CC'S SET FOR COMPARISON 

SCMP - STRING COMPAI=i:E 
FCMP - FLOATING COMAPARE 

;-:... ...... -
CI"IP: 

,-. .. -... 
It ,. _-4." 

;+++ 
· '. 

I"IOV 
t-/OV 
CI"IP 
')RZ 
')RC 
MOV 
CALL 
MOV 
CPI 
,JZ 
CPI 
,JRZ 

ICIy\P . 

B.E.TYPCY) ~B=TYPE OF OPNDB 
A,E.TYP-E.SIZ(Y) 1A=TYPE OF .OPNDA 
B ; TYPES EI)UAL? 
~.C2 ; DISPATCH, NO CONV 
... C1 ; CONVERT TO TYPE OF B 

. B.A ;CONVERT TO TYPE OF A 
CONVAB ;BOT~ OPERANDS 
A.B ;A=COI\lVERTEDTYPE 
SSTRADR;STRINGS? 
SCt-IP ; STR I NG C:OMPARE 
SFVAL ;FLOATING NUMS? 
FCMp· ;FLT COMPARE 

COIy\PARES2 SINGLE PI=i:ECIS~ON INTEGERS 
; (CAN ALSOa~ ·USE}) FOR P'!IINTER::;;) .; 

;--~ 

ICMF': CA!~L 
XCHG 

. CALL 
XCHG 

POPOPND 

POPOPND 

.tGET ClPND ·8 
. ~HL=clRb/ti '8 
';GET 6PNDA 
;HL=A,PE=B 

.' 
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ES' 
COMPARE ROUTINES 

0l:3A" 
OJ.:38··· 
.01:;:D'· 
0:1.40" 

0141'-
0:1.41'" 
0144'" 
0:1.47" 
0149'" '. 
014·C·' 
01L~E" 

0151" 
()'1~52/ 

0154'" 
0:1.55'" 
OH5S'" 

. 01:5B··· 
'(151)" . 

01'$E?" 
"016.1-" 
·,61;6.3'" .' 
0166" " 
.0:1.6:;::'" 

B7 
E052 
11 0000 
C9 

CD 0000=1.4 
CD 0000: :L"~ 
3E1.9 
CD 0000:08 
:3E l.l. 
CD. 0000= OS 

B7 
1.SE·:;-

FE 
CD 01.1.9" 
F2 016F< 

FE 
CD 0119'-

.j=A 016F" 

. :1;80::;: 
FE 

+ 

+ 

CLC!: 
ORA AJ 
DSBC D ; COMPUTE 'A-8 

CRET= LXI D,f.l 
RET 

;++++ 

FCMP 
; COMPARES 2 FLOATING POINT OPERANDS 

· , 
NEEDS: 

IY->OPERAND B 
OPERAND A 

RETURNS:: 
DE = 0 ( FAL~;E ) 

; CONDITION CODES SET FOR (OPERAND A - OPERAND B) 

;----
FCMP: 

CALL POPOPND ;GET OPERAND 8 
CALL POPOPND ; GET OPERAND A 
I"IVI A.N.XCHF ; EXCHANGE THEI"! 
CALL DONCU 
1"1 V I A,N.FSU8 ; SU8TRAt;::T THElvl 
CALL DONO..!. 
TST A ; CHECK CCS!: 
ORA AJ 
. ...IMPR CRET ; RETURN 

;++++ 

RELATIONAL OPERATORS LT.GT. GE. LE. NE. EQ 
· • 

· , 
· , 

NEEDS: 
lY->OPERAND B 

OPERAND A 

RETURNS: 
IF THE RELATIONAL OPERATOR WAS SATISFIED BY THE 
RESULT OF (OPERAND 8 - OPERAND A) 
IY-:>l (TRUE) 
ELSE 
IY->O (FALSI::) 

; .-.:...--
.. BYTE 
CALI.:.. 
oJP 

' . ...IMPR 
ttSYTE" 
CALL 
• ...IRZ 
• ...11"1' 
;...IMPR 

$ANYVAL 
CI"!P 
TRUE 
FALSE . 
$ANYVAL 
CI"IP 
TRUE 
TRtJE 
FALSE 

?COMPARE A-B 
;A :>:::: 8?" 

;COMPARE"A~B 
lA .. ~9? 
;'A -CB? 
; A::~' ·B 

LT= n SVTE' . $ANYVAL 
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ES 

RELATIONAL OPERATORS 

01.69'- CD 011.':;)-' 
016C'" F2 0170'" 
01.6F·- 13 
01.10" CD 0000: :l1 
01. 7::':" :3E:lD 
0175-' C:3 OOOF'''' 
0178'" FE 
0179'" CD 0119"-
01. 7C·'" 28!="2 
017E-- FA 0170-' 
01:31'" :I.:3EC 
01~:~'::··· FE 
01.84" CD 011.9'-
O:l87" 20E7 
01.89'- :I.::::E4 
0188'" FE 
018C'" CD 01.19'" 
018F" 2:3 [IF 
Ol';'1··· 1::::OC 

iI>'&c.. 0j,93'- CD OOOO=OC 
019/;:/ 3E:L7 
Ol';'8-- CD 0000:08 

019B'- 87 

TRI~IE= 
FALSE: 

13T= 

EQ: 

;++++ 

; ~::HKTF 

CALL 
,..IP 
INX 
C,ALL 
1'1 V I 
... lrlP 
.. BYTE 
CALL 
,JRZ, 
,JM 
,JMPR 
.BYTE 
C'ALL 
...IRNZ 
,JMPR 
• BYTE 
CALL 
,.IRZ 
,JI'1PR 

CMP' 
FALSE 
0 
IPUSH 
A.N.FLTS 
FRET 
$ANYVAL 
CMP 

" 

FALSE 
FALSE 
TRUE 
$ANYVAL 
CMP 
FALSE 
TRUE 
$ANYVAL 
CIYJP 
FAU:;E 
TRUE 

; COMPARE A-B 
;A :>= B? 
; DE=:!. (TRUE) 
; PUSH DE 
; CONVERT TO FLT 

; COMPARE A-B 
;A = B? 
;A <: Bo? 
;A .... . -' B 

; COMPARE A-B 
;A != B? 
;A := B 

; COMPARE A-B 
;A ::: B? 
;A != B 

INTERNAL FIJNCT I ON TO RETURN 0 OR 1 BASED ON 
; WHETHER AN OPERAND IS (I OR NOT', 

; l"EELlS :: 
; IV-:;:- FLOATING,OPERAND 
· , 
; RETIJRNS: 

NCU STACK HAS FLOATING OPERAND 
D HAS I) IF OPERAND WAS I). OTHERWISE 1 

CALU3= 
; '13E;!'JPI\lD - .• :;ET' J)PE·RAI\lD 

DONCU - DO NCU OPERATION" · ' , 
;~---

CHKTF= CALL 
MVI 
CALL 
TST 

... ORA 

v:!.9 ' 
lOCroPND 
~~PTOF 
DONCU 
A[ 
A] 
D 

;GET OPERAND 
;DO NCU OP TO 
;SIGN OF OPERAND 

;ASSUME or. 

PAGE ';' 

LL 019C"- 1600 
CLR 

+.IFND -A?, ?r. MVI D • OJ r. 

Ol.9E··· Cl3 
I) 19F " 14 
OlAO .... C9 

" 

XRA AJ] 
RZ, 
1:NR, 
RET 

;++++ 

· , AND .. , 'LOGICAL ·ANt) OPERATION, 
· , · • NEEDS: .. , . I Y - :> fLPflT 1: NG OPERAND B"" 

,~ 

;O? RETURN FALSE 
; RETt.lRN TRUE (1) 
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ES 

.' PAGE 10 

LOGICAL AND AND OR 

01Al " 06 
(ll.A2'" CD 0193" 
01A5'- 5A 
Ol.A6··· CD 01.93'" 
01A9'" 7A 
O:l.AA'· A:3 
OlAB'" 11 0000 
01AE'" CA 0:1.70'" 
01B1" C"=' ~. 016F'" 

. 

O:LBLV O~. 

O:l.B5'" CD 01'~3" 

0188" 5A 
" O:l.J,:I9'" CD 01·~3'· 

018C'" 7A 
0:1. BD " 83 
01BE'" 11 0000 
otC:I. " CA ()1. 70'" 
01C4"- r.'-::t _.--' 016F" 

i ~, 

· , 
u • 

· , 

FLOATING OPERAND A 

RETURNS: 
IY-::· FLOATING 1 IF A AND B BOTH 1. 

ELSE FLOATING 0 

; C:ALLS: 

· , CHKTF - I~TERNAL CHECK FOR TRUE, FALSE 

;----
AND: • BYTE $FVAL 

. CALL CHKTF ;CHECI< SIGN 
MOV E,D ; SAVE OPND B ::;1GN 
CALL CHI<TF ; CHECI< SIGN I)F A 
tvlOV A.D ;A=S1GN OF B 
ANA E ;AND THEM 
LXI D,O ; ASSUME FALSE 
.JZ FALSE 
.JMP TRUE ;WAS TRUE! 

'; +++-1-
d , 

OR 
LOl3ICAL OR ROUTINE 

NEEDS: 
· 1Y-)- FLOiiJING, OPERANri· B • · FLOATINe; OPERAND A • 

RETIJRNS: 
1Y-) FLOATING (I IF A AND B BOTH 0\ ELSE 

FLOATING 1 

CALLS: 
CHKTF - INTERNAL ROUTINE TO CHECK TRUE. FALSE 

;----
OR: • BYTE $FVAL 

CALL CHKTF ; GET SIGN OF B 
'tvlOV E,D " ; SAVE IN E 
CALL CI-I!<Ti= ;GET SIGN OF A 

·'MOV AiD ;A=SIGN OF B 
ORA E ;DO THE OR 
LXI D,O ; ASSI;,.IME FAL::::E 

;+++ .... 

· " 

JZ FA~_SE ' 
driP TRUE 

; OPt;:RATI)R TABLES 

;WASTRUE 

,. , 
d, • 

tIOPTAB·...:. UNARY OPERATORS> ", 
!SQpTA~·;:'~.,.$ INGLt=: CHA,R' ifr. NARY ... CtPERATPRS 
·rIOPTAEI~'- DOUBLE CHARtlNAgv'oPE;RATORS' 

, ' •• • "; • • '",. , • ,'C · , 
; EN·l?~ rt;'~3 '~":ARE As' FIJ,I~I .... rjw~; 

OFFE:ET DESC~R I F;Tlo'N '. 
,; --~--- -------'-~-

AFTER ALL 
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ES 
DATA AREA!3 

01C:7'" 

01C7'" 2D 
Ole:::'" '00 
01 C:9 .. ' 08 
OleA'" OF 

01eB'" 2B 
Ol.CC··· 00 
01CD'" 08 
O:l.CE··· OE 

01CF'" 40 
01DO'" 00 
01 D1 ;- 09 
0102'" 1.5 
(11)3" 
010:3'" 28' 
01D4," 00 
01D5'" 00 
(11)6" 00 
01.[17'" 
01.D7··· 2S'1 
0108'" 00 
01D9" 00 
Ol.DA"· 00 
O:LDB'" 

0lDB" 7C 
01DC" 00 
01DD'" 02 
OlDE'" :l.D 

01DF" 5E 
OlEO'" 00 
0IE1'" 03 
01E2'" lC 

01E3" 2D 
01.E4··· (10 

OtE!:i'" O!5 
01.E6"', OF 

OrE?,< z.E.i . . ~ c. 
oei 01E8":, 

01E9'" 05' 
OlEA'" f)l;: 

;. (I. CI-tAR 

O.PREC 

CHARACTER DESCRIPTION OF OPERATOR 
THIS IS 2 BYTES. 2ND BYTE NULL IF 
IT IS A SINGLE CHAR OPERATOR 
PRECEDENCE OF OPERATOR 

; IJ" TVI=;­
O. SI.JB 

TYPE OF VALUES OPERATOR WANTS 
TOI<EN FOR SUBROUT I NE TO EVALUATE 

;----
UOPTAB= 

OPR ... _ .... ,8.CP.FSUB ;UNARY MINUS[ 
+ • BYTE ... -~ 
+.IFB [], [.BYTE 0] [.BYTE ] 
+ • BYTE 8 
+ • BYTE CP.FSUB] 

OPR ... + .... ,8,CP.FADD ;UNARY PLUS! 
+ • BYTE ... + .. , 
+.IFB [], [.BYTE OJ [.BYTE ] 
+ • BYTE 8 
+ • BYTE CP.FADO] 

OPR 
+ • BYTE;: 
+. I FB [J, [ • BYTE 
+ • BYTE 
+ • BYTE 

OPAREN: OF'R 
+ • BYTE 
+.IFB [], I.BYTE 
+ • BYTE 
+ • BYTE 

CPAREN: OPR 
+ • BYTE 
+.IFB [1. [. BYTE 
+ • BYTE 
+ • BYTE 

SOPTAB= 
OPR 

+ • BYTE 
+.IFB [J, [.BYTE 
+ • BYTE 
-I- • BYTE 

OPI~ 
+ • BYTE 
+.IFB [J. J:. BYTE 
+ • BYTE 
+ • BYTE 

"@"', , 9, CPA IND 
"'@'" 

0] LBYTE ] 

CP.IND ] 
"'(",.0.0 
" ( .. , 
0] [.BYTE :I 
o 
o 
.. , ) .. , 
OJ [.BYTE ] 
I) 

o 
.o,~ I .. - •• 2, CPu OR I 

." I· ... 
! 

0] [.BYTE ] 

2 
CP.OR ] 
." ......... ,:3. CPo AND 
.. ~ .......... 
0] [.BYTE ] 

::::-
CP.AND J 

OPR "'-"'.~5.CP~FSUB 
-I-

+. J:FB 
+ 
+ 

.. BYTE -."-.. ~ 
[1,LB;YTt:: OJ [.BYTE ] 

... BYTE' e;' 
• BYTE Cf' • FSUB ] 
CIF'R ...;.+ ..... !:i. CPu FADD 

+ . "BYTE,· ." 4;'" 

.+. IFB C:l~ Jt'BYtE'O~ r.. BYTE J 
+ ~ BYTE!:; 

, +.BYTE CP. FADCi' J 
OPR /& ..... 5.CP.CAT 

;INDIRECTION[ 

;OPEN PAREN[ 

:I 
;CLOSE PARENt: 

] 

;LOGICAL OR!: 

;LOGICAL ANDI: 

;SUBTRACTION[ 

~ADDIiION[ 

.,f STR I NOI;::ONCATENAT I ON I: 
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ES 
DATA AREAS 

01EB' 
01EC" 
01ED" 
01EE'" 

01. EF .. ' 
O:l.FO··· 
01.Fl·' 
01F:2" 

01F:3" 
O:l.F4'· 
01F.5' 
OlF6'" 

O:l.F7··· 
O:l.F8·' 
Ol.F9··· 
O:l.FA" 

O:l.FB' 
O:l.FC'· 
01.FD/ 
01FE'" 

01FF" 
0200' 
02()1 " 
0202'~' 

020:=:'" 
0204" 
0205" 
0206'" 

0207' 
0:20::::--
0209" 
020A" 

020B" 
020C'" 
020D" 
020E" 

26 
00 
05 
14 

2A 
00 
06 
10 

2F 
00 
06 
:ll 

5C 
00 
06 
1.2 

2~i 

00 
07 
j.3 

3C: 
00 
04 
1,6 

00 
04 
1,7 

3D 
00 
04 

23 
00. 
04 
:1.9 

+ 
-I-.IFB 
+ 
-I-

+ 
+.1FB 
+ 
+ 

+ 
+.1FB 
+ 
+ 

+ 
+.1FB 
+ 
+ 

+ 
+.1FB 
-I-

-I-

-I­
+.1FB 
+ 
+ 

+ 
+.1FB 
+ 
+ 

+ 
+.1FB 
+ 
-I-

+ 
+.1FB 
+ 
+ 

• BYTE 
E], r:. BYTE 

• BYTE 
• BYTE 
OPR 
• BYTE 

[J. LBYTE 
• BYTE 
• BYTE 
OPR 
• BYTE 

EJ, t.BYTE 
• BYTE 
. BYTE 
OPR 
• BYTE 

I: J. [. BYTE 
.. BYTE 
. BYTE 
OPR 
• BYTE 

0] [. BYTE ] 
5 
CP.CAT J 
.' * " .. 6. CP. FI"IUL 
"'*., 
OJ [. BYTE ] 
6 
CP.FMUL ] 
" I " •• 6. CP • FD I V 
.' I'" 
0] [. BYTE ] 
6 
CP .. FD1V J 
.. ' \ .' , .6, CP. FMOD 
.. ' \ " 

0] [. BYTE ] 
6 
CPo FI'10D J 
" 'Y.. .' • , 7, CP .. FRND 

I::I.E~BYTEOJ [.BYTE ] 
• BYTE 7 
• BYTE CP.FRND] 
OPR 
• BYTE 

1:]. r.. BYTE 
• BYTE 
• BYTE 
OPR 
• BYTE 

[J. L BYTE 
• BYTE 
• BYTE 
OPR .. 
• BYTE 

[J. LBYTE 
.BYTE 
• BYTE 
OPR 
• BYTE 

[J. I: •. BYTE 
.BYTE. 
• BYTE 

" -( .' , • 4. C:P .. L T 
.... ;,t' ..... 

". 
0] E. BYTE J 
L~ 

CP.LT J 
":>", • 4,.CP. GT 

0] LBYTE J 
4 
CP.GT ] 
,.' = .,' • , 4, C:P. Ei;! 
... = ... 
0] LBVTE J 
4 
CP.EI~ J 
"'#"; .4. CPu NE 
... #." 

0] [.BYTE :I 
4 

PAGE 12 

; l'1UL TIPLICATION!: 

;DIV1S10N[ 

; R El"l A I NDER [ 

;RANDOME 

;LESS THANE 

;GREATER THAN!: 

; EG!UALE 

;NOT EPUAL[ 

I:JPI::;: 
CP.NE :I 
AASN" 1 , CP .A$S 
AASN 

;ASS1GNMENT OPERE 
020F~' 

021.0'· 
0;211 ;., 
O:2l:2" 
0213':' 

.. '. 
0213'~' 
0214·> 
Oil!;:i':' 
021.6' 

!;:iF 

00 
01 
0:3 

:;:C: 
3D 
04 
,:I. A 

.... • BYTE 
-I- ~ I FB l: J • L BYTE 0] [.BYTEj 

1 .... .BYTE. 
+ ' .• BYTE 

DOPTAB: 

+ 
+.1FB 
+ 
-I-

QPR " .( .. ' • ' =" ,4 'iljF'i~ t;.S;:LESS OREQllAL [ 
• BYTE '-(' '. 

r.~'=" J. 1:. BYTEJ!J I: 0 BYTE ;':::':"] 
• BYTE 4 
.. BYTE CPu LE "] 
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1:,-. .... ..:-
DATA AREAS 

0217'· ::~E 

021::::··· :3D 
021';:>"- 04 
021.A··· 1.B 
021B'" 00 

.... 
-I-.IFB 
.... 
-I-

.. END 

OPR ... > ....... = ... ,4,CP.GE ;GREATER OR EQUAL[ 
.• BYTE ... >.' . 

C"'="-J, [.BYTE OJ [.BYTE '='J 
• BYTE 4 
. BYTE CP.GE J 
• BYTE (I 



TDL Z :30 CP I M D J: SI< ASSEMBLER VERS I ON :2. 2l PAGE 14· 
ES -, 
+",.+++ SYIYfBOL TABLE +++++ 

AASN 005F AND OlA1."- I ARCiEND 6252 ARGSTI< 60CC 
BACI<GR 6!:iCC BLANt< 0020 BOTRAM 6000 BOTTO/'ll 64A9 
CAT: 0000= 04· X CHARSL 65DD CHI<TF 0:1.93'· CLEARS 60CA 
CI"IP O:L19"- CNTRL. OOOC CNTRLC 65C(I CNTRLO 65(19 
CNTRLU' 001.5 CNTRLZ 65E4 CONVAB 0000:05 X CONVB 0000:06 X 
CPAREN 01D7'" I CPLFLCi 6540 CPLIN ~,81C C\='LTMP 672C 
CPREF 6'nC CP.AND 001C CP.ARG 0001 CP.ASS 000:::: 



TDL Z::W CP/M DISK ASSEMBLER VERSION 2 .. 21 
EVAL - EVAL - AI=<:ITHMETIC EXPRESSION EVALUATOR 

• INSERT A= !:;;. ASM 
@.REMARI< I 
@ * 
@ * * * 
@ *** 
@ ******* 
@ * 
@ * 
@ * 
@ * 
@ * 
~ ******* 
@ 

@ \I WHEN YOU CARE ENOUGH TO PROGI=<:AM 
@ THE VERY BEST" 
@ 

@ ZGRASS V:3.00000000 
@BY 
@ 

JAY FENTON, NOLA DONATO, AND TOM DEFANTI 
(C) 197:3 

@ 

@I 

@ 
• INSERT A: M~AC. ASI"! 

• INSERT A=NCUEQU.ASM 
.INSERT~A:CPLEQU.ASM 

• INSERT A=ZRAM.ASM 
.LINK 
.IDENT 
.PREL 
;+ 

EVAL 

; I NTEI=<:NALS 
;-
• INTERN CONVERT 
• INTERN EVAL 
.INTERN EVALARG 
.. INTERN EVALC 
.l:NTERN GETOPND 
• INTERN GETVAR 
• INTERN POPOPND 
• INTERN PSHOPND 
• INTERN PUTOPND 
• INTERN SRCHOPR' 
;-1-
.. 
1 

; EXTERNALS 
;-

;CONVERT VALUE 
;SAME AS EVAL.X 
; EVALUATE TO A VALUE 
; COJVIPIU:: EXPRESSION 
;FETCH OPERAND 
!iCiET VARIABLE 
;POP OPERAND 
;PUSH OPERAND 
;SAVE OPERAND 
;FIND OPERATOR IN TABLE 

PAGE 1 

• EXTEI=<:N CARTYP 
.. EXTERN CONVI 
• EXTERN CF'AREN' 
~ EXTERN D[EC:!;5IY 
.EXTERN DONCU 
• EXTERN DOPTAB 
.. EXTERN EI:;:RPGM 
.EXTERN EVLCPL 

;FIND CHARACTER TYPE 
~INTERNAL GONVERT ROUTINE 
fCLOSE. PAR!::N OPERATOR 
;:DEC I Y BY:3 ..... 
; rio. NClj ':QPERAT ION 

.• EXTERN' FNDSPC 

; DOUBLE C:'HAR OPERA·r:OR~i . 
; EI=<:ROR TRAP 
;EVALUATE COMPIGED CODE 
{PARSE SPECIALVAR 



.TDLZ80CP/M DISK ASSEMBLER VERSION 2.21 PAGE 2. 
EVAL . - EVAL - ARITHMETIC EXPRESSION EVALUATOR 

0001'" 
0001'" 
OOO:::I"~ 

0004" 

0005 ... · 

0008'" 
'0009'" 
· •. OOOA'" 

DOES 
D5 
C5 

3A e.!55E 

'B7 
t='5 
CC 01.E:9'-

.EXTERN FPUSH 

.EXTERN·FREE 

.EXTERN FUNCTION 

.EXTERN GENCOD 

.EXTERN GETNUM 
• E X TERN GETSTR 
.EXTERN GETSUB 
.EXTERN 'GETVAL 
.EXTERN INC5IY 
.EXTERN IPUSH 
.EXTERN IYNCU 
• E X TEI~N NAMGET 
.EXTERN NAMBLD 
.EXTERN NAMSET 
.EXTERN NCUIY 
.EXTERN OPAREN 
.EXTERN OPUSH 
• EXTERN !;:;t)PTAB 
• EXTERN UO~'TAB 
;++++ 

· ~ 

.; EVAI_I:: 

;PUSH FLT ONTONCU STACK 
;FREE MEMORY 
;GENERATE FUNCTION CALL 
;GENERATE 1 BYTE OF CODE 
;PARSE FLOATINGNUM 
;PARSE LITERAL STRING 
;GET OPERATOR SUB 
;G£T VALUE,OF NAME 
; BIJMP IY BY :3 
;PUSH DE ON NCUSTACK 
; IY STACIO(' -:> NCU 
;LOOK UP A NAME 
;CREATE A NAME 
; PARSE A NAME 
;NCU -> IV STACK 
;OPEN PAREN OPERATOR 
;PUSH OPERAND 
; SINGLE CHAI={ OPERATORS 
;UNARY OPERATORS 

; PARSES ZGRASS EXPRESSIONS AND PRODUCES "CODE" TO 
.; EVAUJATE THEM' 

+ 

.. 
7 

· , 

NEEDS: 
HL -> 1ST CHAR OF ASCII EXPRESSION 
PCNT = FLAG TELLING WHETHER THIS IS A 

RECURSIVE CALL OR NOT. IF PCNT=O, THIS IS 
THE FIRST ENTRY AND THE OPERATOR STACK IS SET UP 

OTHERWISE. IT IS ASSUMED TO BE A RECURSIVE CALL 
AND STAC!< IS NOT SET 

IY -> NEXT BYTE IN CODE AREA 

RETUF<NS= 
HL -> AFTER LAST CHAR OF EXPRE!:;;SION 
IY ~:> AFTER TERMINATtiRIN CODE AREA 

;----

EVALC= 

;+ 

PUSH 
PUSH 
PUSH 

INITIALIZATION 

X 
D 
B 

; Cf-IE::C:.J( EI\ITRY ":Ft_AJ3 
; GET.STACK .. PI)lNT.ERS !::;E:T 
; PUSH INITIAL PAREN . . 
;-

LDA I::'CNT 
,cT'::;'T A ,.~t ," 

ORA A~! 
. PUSH PSW 
CZ SETSTK, .. 

" 

LIP' 

.. ~. CHE;CK ,PAREN COUNT . 
?':If; ZERCl.. FIRST ENTRY ( 

~!;:;AVE ON':::;TACK 
; SET UPSTACI<:.:AREA 
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OOOD'" 

000£" 
OOll " 

00l l V 
0015" 

0017'" 

0019" 
00:1.9'" 
00lC'" 
001.E··· 
0021'" 

0023" 
0026'" 
0028" 
002A'" 
0020'" 
002E'" 
00:31" 
OO::::ll···· 

00:36" 
00:;:::::'" 
OO::::A'" 
003B" 

AF 

~:2 655E 
U. OOOO=:l.C 

D5 
DDE1. 

HH:I. 

CD 0000=04 
2029 
CD 022D'" 
:3824 

DD7EOO 
FE"2:3 
200C 
3A 6!:i5E 
:3C: 
:32 655E 
CD 012B'" 
:J.;=:E~: 

FE29 
200:::: 
2B 
18l~B 

OO:;:D .. ' 11 ()OOO 
0040'- ":;:E02. 
004·2" CD 0000= 1D 
0045 .. ' 1:::: 15 

CLR A ; CLEAR PAREN COUNT[ 
+.IFN A -A, [ MVI A .OJ[ 

XRA A]] 
SIA PCNT 
LXI D,OPAREN ; DE -:::. OPEN PAREN ENTRY 
MVD X,D ;IX -). O. P. TABLE ENT[ 

+.IFIDN r.:XJ [XJ, [ PUSH D 
+ POP X 
+J 

,J1'1 PI=i: • • EPAR ; SIMULATE 
;+ 
; POSSIBLE UNAR OPERATOR MAY PRECEDE OPERAND 
; I F CURRENT CHAR I S DEL I 1"1 CAN BE ( ) OR UNARY OP 
;-
• • EVTOP= 

CALL 
,JRNZ 
CALL 
,JRC 

CARTYP 
•• EFST 
UN oPt=;: 
n. EFST 

;CHECK CURRENT CHAR 
;NOT DELIM. 1ST OPND 
; UNARY OPEI=i:ATOR? 
;NO, 1ST OPERAND 

CHECK FOR OPEN PAREN ( 
; PCNT = PAREN COUNT, IS BUMPED EVERY TIME AN 

OPEN PARI::N SEEN,' DEC .. ' D EVERY T I ME CLOSE FOUND 
~ DEC PAREN COUNT AND PUSH ( ON OPERATOR STACK 
; AND BACK TO THE TOP AGAIN 
;-

1'10V A,lJ.CHAR(X) ; CHECK IF CURRENT 
CPI .. ' ( ,.' ; If3 AN OPEN PAF~EN 

,JRNZ • • ECLOS ; NCr7-' TRY CLOSE 
• • EPAR: LDA PC NT ; BUMP PAREN COUNT 

INR A 
!::;TA peNT 
CALL PSHOPR ; PUSH THE PAR EN 
,JMPR • • EVTOP ; BACI< TO TOP 

CHECK FOR CLOSE PAREN ) 
ALSO COME HERE WHEN END DELIMITER FOUND 

; THE LINEPTR IS BACKED UP TO POINT AT THE 
; CLOSE PAREN OR DELIMITER FOR LATER EXAMINATION 

• • ECLOS: cpr 
,JRNZ 

• • EDU1: DCX 
,J/"IPR 

.. ' ) " 

•• EUN 
H 
• • ECLX 

A UNARY OPERATOR WAS FOUND ' 

; CLO!::;E PAREN 
; IJNARYOP THEN 
; BACI< UP PTR 
lPROCESS IT 

; A FAKE OPERAND (0) IS PUSHED ON THE OPERAND 
; StACK AND THE QPERATOR IS CHECKED 
;-
• • EUN=' 'LXI: 

;+ 

MVI 
, CAL:.L 
,.JMPR, 

DiO 
A.$NULL 
OPUSH' 
•• EPREC 

; ACTUAL .OPEHAND P.ARSEDHEHE 

;PUSH A 0 
,', ; TYPE I S 0 

; (3'ENERA'fE 'A Pt.ISH 
;PAR8~4:ND 

OP 
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0047'­
(l04A'" 
004C'-
004F'" 
0052~' 

0054'~ 

0057'" 
005:3'~ 

; IT IS PUSHED ON THE OPERAND STACK AND AN ATTEMPT 
IS MADE TO GET A BINARY OPERATOR. IF THERE IS NO 
OPERATOR THE EXPRESSION IS ENDED AND WE EXIT 
OTHERWISE THE OPERATOR IS CHECKED AGAINST STACK 

;--
CD 019D'- •• EFST: CALL POPND ~GET AN OPERAND 

. ..IRC • .EOP ; FUNCTION CALL 
CD 0000: :I.D CALL OPUSH ; GENEI::;:ATE A PUSH 
CD 01E3'- •• EOP: CALL GETOPR ;GET OPERATOR 
300:3 . .JRNC • • EPREC ;NO? EXIT THEN 
11 0000: Oi!:. LXI D.CPAREN ; SIt-IULATE A 

I'1VD X,D ; CLOSE PARENE 
D5 +.IFIDN EX) EX), E PUSH D 
DDEl .... POP X 

-I- ) 

(105A " 182C ..JMPR • .ECLX ; FOR END DELIM 

005C" 
005F'" 
0060'" 
0063'~ 

0066"-
0069'" 

006B'-
006D'-
00-'0'" 

007::::" 
0074'-
0075'-
007:::'" 
007B'-
007E'" 
007F'-
Q,OSlI 
00:;::4" 
··O086~ 

CD O:l.6C·-

DDBE02 
F2006B~' 

CD O1.2B~· 

lSAE 

DDE5 
CD O:ll~A" 

:3A 6540 

B7 
E5 
DD7E03 
C4 0000:10 
cc 0000= 1:::: 
E1 
DDE1 
D07EOO 
FE:29 ' 
20D4 

+ 

OPERAND HAS BEEN PUSHED ONTO OPERAND 
~:HACK. HERE WE DETERMINE WHETHER OR NOT TO PUSH 

; THE OPERATOR. THE STACK I~=; EVALUATED UNTIL THE 
PRECEDENCE DF THE CURRENT OPERATOR IS GREATER 

; THAN THE. PREDECEN~E OF THE OPERATOR NN THE TOP 
; OF THE ~::TAC:K. THEN .THE C:IJRRENT (IPERATIJR IS P1JSHE[) 

AND WE GO TO THE TOP TO PARSE ANOTHER OPERAND 
;-
•• EPREC:CALl 

MOV 
CI"IP 
. ..IP 
CALL 
dMPR 

FETClPI::;: 
A.B 
O. PI::;:EC(X) 
• • EPOP 
PSHClPR 
• • EVTOP 

; IX -> CURRENT OPERATOR ENTRY 

;'GET TOP OPERATOR 
;A :: PRECEDENCE OF TOP 
;COMPARE WITH CURRENT 
;LESS? POP & EVAL 
; PUSH 8( CONT I NUE 
;BACK TO TOP 

.; HERE WE EVALJJA-rE THE 2 .CIPERAN[IS; CII\I THE TCJP (IF THE 
; STACK WITH THE CURI::;:ENT OPERATOR 
; I F I"r WAS "ICI"T "A-., C:LCIS;E "PAR"El\i'. ·CfR [IEL I MITER WE LCICIFr 

TO SEE IF THE OPERATOR CAN BE PUSHED I\IOW THAT 
; WE HAVE EVALUATED . . ,-
... EPOP=· PUSH X 

CALL POPOPR 
LDA CPLFU3 
TST A[ 
ORA AJ 
PUSH H 
MOV A.O.SUB(X) 
CNZ GENCOD 
cz GET SUB 
POP H 
POP X .</ 

,,;;'MOV A.O.CHARtX) 
CPI ") ~. 

.JRNZ • • EPREC .. 

;SAVE OUR X 
;POP OPERATOR 
;IN COMPILE MODE? 

;A=OPERATOR TOKEN 
;GENERATE THE CODE 
;ELSE DO IT 

·;A= .OPERATOR 
; C:L,.QSE . pAREN? . 
;DONT LOOP THEN 

; + ' 
; IF THE I:II:'ERATOR ISA CLOSE PAREN OR DELIMITER 
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008S'" CD O:l.6C·-
. 0088'" FE2:=! 
OOSD" 20[lC 
OO:::F'" DDE5 
009:1. .' CD O:l.4·A'" 
0094·" DDEl 
0096'" 3A 655E 
0099" ~:rl 

009A" .':t.") ...... .:.. 655E 
009D'" 2808 
009F'" 7E 
OOAO'- FE29 
t)OA2" 20E4 

.OOA4··· 23 
00A5'" l8AS 

00A7'" F:l. 
OOAS'" ~--.. .... ..:;, 655E 
OOAB'" C3. 
OOAC'- Dl 
(lOAD'" DOE:!. 
OOAF" ~:A 6540 

00B2" B7 
0083"- (:S 

0084'- AF 

0085" '::3 0000: :1.0 

+ 

;-

WE CONTINUE POPPING UNTIL AN OPEN PAREN IS FOUND 
THEN THE PAREN COUNT IS DECREMENTED. IF IT IS O~ 

WE CAN EXIT. IF NOT, AND THE CURRENT CHAR IS 
NOT AN OPEN PAREN WE KEEP EVALUATING, IT IS 
THE END DELIMITER 

u. ECLX: CALL FETOPR ;GET TOP OPER 
cpr " ( ... 
.JRNZ •• EPOP 
PUSH X 
C:ALI.~ POPOPR 
POP X 
LOA PCNT 
DCR A 
STA PCNT 
,JRZ •• EVEX 
I"!OV A7M 
CPI " ) .' 

. ...IRNZ •• ECLX 
INX H 
.JMPR •• EOP 

;+ 
· EVAL EXIT POINT • 
;-
• • EVEX= POP PSW 

STA PCNT 
POP B 
POP D 
POP X 
LDA CPLFLG 
TST AI: 
ORA AJ 
RZ 
CLR A 

.. ; OPEN? NO, EVAL AGAIN 

;:3AVE CURRENT ONE 
; POP THE PAREN 

;DEC PAREN COUNT 

;O? EXIT THEN 
;A ::::. CURRENT CHAR 
; TRULY A CLOSE'-;:' 
;END DELli"!? EVAL. ALL 
;HL. -:> AFTER PAREN 
; ELSE CONTINUE PARSE 

; A=' FORI"!ER peNT 
;RESTORE IT 

;IN COMPILE ~ODE? 

;NO? RETURN 
;TERMINATORC 

+.IFN A -A, I: MVI A .0] I: 
'XRA AJJ 

.JI"IP GENCOD 
;++++ 

; EVAL:' EVALARG 

· • 

· , 

· 7 

EVALUATE ARITHMETIC EXPRESSIONS 

ENTRIES: 
EVALARG -' RETIJRNS ANY VALUE 7 WILL NOT RETURN 

A l\IAME 
EVAL - RETURNS THE TYPE OF EXPRESSION GIVEN 

A- TYPE OF THING WANTED. IN ADDITION TO 
THE: NORI"IAL TYPES. 2 ADD I T rONAL ONES AI;:E 

.1: 'PBOVIDED: . '. . . . . 
$ANYVAL - ANY VALUE 
$ANYNAI"I ANY NAMJ;:(ASS:IGNAELE THING) 

, . 
; NEEDS: 
· , HL '"'"> 

IY ~> 
1:::;1" CHAR OF .ASCII EXPRESSION' 
STACK AREA 
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OOBS···· 
OOBE:" 
OOBA" 
OOBB" 
OOBC'" 
OOBF'" 
OOCO" 
OOC:3'" 
00C4'" 

00C5" 
.ClOGS'· 
00C9'" 
OOCA'" 
OOCB" 
(lOCD'" 
OODO'" 
00D1'" 
0002'" 
OOD5.~· 

0006';' 

:3EFE 
D5 
F5 
CD 0001" 
C1 
CD 00C5'" 
(1:1. 
C9 

FD7EOO 

C8 

FEFC 
CC 00D7'-

E5 
CD 0000::05 
El.· 

; PCNT - ~s FOR EVALC 

RETURNS: 
IY -> VALUE OF THING RETURNED 
HL -> AFTER LAST BYTE·OF EXPRESSION PARSED 
BC DESTROYED 

. ; EVALC - EVALUATE EXPRESSION 
; C:CINVERT - CCINVER"r r F I\IEC:ESSARY 

;----
EVALARCi: 

EVAI-: 

· • 

1'1 V I 
PUSH 
PUSH 
CALL 
POP 
CALL 
POP 
RET 

; C:ONVERT 

A.$ANYVAL 
D 
PSW 
EVALC 
B 
CONVERT 
D 

;ANY VALUE 

;EVALUATE IT 
;B=TYpE TO CONVERT TO 
;CONVERT IF NEEDED 

; CONVERTS THE OPERAND ON TI-IETOP OF THE IY STACK 
TO THE GIVEN TYPE (WILL HANDLE NAMES TOO) 

· , 
NEEDS: 

B == TYPE TO CONVERT TO 
· • IY -> VALUE OF THING TO CONVERT 
· • 

RETURNS: 
~ I Y -:> I=\!ESljl_ T I NC-i VAl_tiE AFTER C:I]I"VERSII)N 

; ·C:ALI_~3: 

· , · • 
CONY I - CONVER1~ VALUE 
ANYNAM - CONVERT NAME 

;----
CONVERT: !'10V 

CMP 
RZ 
MOV 
CPI 
CI 
RI 
PUSH· 
CPlt.L 

;++++ 

PtlP 
·.,RET 

A,E.TYP<Y) 
B 

A.B·· 
$ANYNAM 
ANYNAM 

H 
CONVI 
H 

;A=TYPE WE HAVE 
;THE SAME? 
;EXIT THEN. 
;A=TYPE WE WANT 
;WANT A NAME? 
;CHECK IT OUT 
; ZERO? RETIJRN 

;CONVERT THEN 
;RESTORE PTR 

; .' ANYNAl"i·. ' ..' . ..' 
; . INTERNAL ROtJTINE FOR EVAL }WHICH .CHEi::K:;:; THE'· 

TYP6GJ,VENAND SETS THE Z BIT' IF IT IS A 
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; NAME (OTHERWISE ERROR) 

. , 
NEEDS: 

A = TYPE TO CHECK 

RETURNS: 
SETS Z BIT IF TYPE IS ONE OF THE FOLL.OWING: 

$ADDRI. $ADDRF. $ADDRS •• NAME 

(lOD7'-
00D9" 
OODA.-' 
(lODC-" 
OODD" 
OODF'" 
OOEO'" 
00E2'" 

OOE~:" 

00E6" 

;----
FEOA ANYNAM= CPI $NAME 
C8 RZ 
FE05 CPI $ADDRI 
C8 RZ 
FE07 CPI $ADDRF 
C8 RZ 
FE09 CPI $ADDRS 
C8 RZ 

ERROR ER.ASN[ 
CD OOOO:OA + CALL ERRPGM 
1.5 + • BYTE ER. ASN 

+J 
;++++ 

· , 
·.GETOPND 

; .FETCH OPERAND FROM IV STACt< 

; RETUI=<:NS = 

· • · , 

; NAME? 

; INTEGER ADDR? 

;FLOATING ADDR? 

~STRING ADDR? 

A = TYPE OF OPERAND 
DE = OPERAND FETCHED 
TOS OF NCU STACK GETS OPERAND IF F'LCIATING 

00E7" 
00E7" 
OOEA'" 

'OOEC" 
OOEF" 
OOFl.··· 
00F4'" 

00F6" 
OOF~3< 

FD7EOO 
FE06 
CA 0000:1.7 
FEOO 
CA 0000: 1.7 
FEFF=' 

2004 
I.::D 0(.100:: OA 

\ ~;, . , 

OO:F.B/~ '. 04. 
·O(iFC:· .. · 
Ot4l\=C':·,. FD~J;.(q .•. 
. OOFF .. ' FD569,i 
0:1.02" C9 

. , 

ERRORS: 
ER.8TI< - STACK UNDERFLOW 

CALLS:: 
IVNCU - GET FLOATING OPERAND 

;----
GETOPND: 

MOV A,E.TVP(Y) 
CPI $FVAL 
.JZ IYNCU 

'CPI $DVAL 
.JZ IYNCU 
CPI ". -1. 

,ZERROR .... ER. STI{[ 
:+ .JRNz ' •• 0001 
+ '.I-'A', L" E~;R' p' -.,,,, ~ _ .. ','- .... r,:\. ·L1-, 

+ ·.BYTEER~STK 
+ •• 0001 :J" ; .... 

; ++-+.+ 

.MI)V 
jYIOV 
. RET 

E.E.LVAL(Y) 
D~E.HVAL(Y) 

;A=TYPE 
; FLOATING? 
;GET ONTO NCU 
; DOIJBLE? 
:;GET ONTO NCU 
; END Or=. !:;TACI<? 

r 

; GET IN 'DE 
" . 

PAGE 7' 
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010:'::'" 
0103"-
0106'" 
0108"-
010B'" 
01.0D'· 
0110" 
0113"-
011(:,;" 
OJ.1A·' 
011E'" 

011F" 
Ol.1.F·' 
0122'" 

FD7700 
FE 0(:, 
CA OOOO:lB 
FEOO 
CA OOOO:lB 
FD7301 . 
FD7202 
FD360300 
FD360400 
C9 

CD 0000=15 
C:3 010:::::---

PUTOPND 
; STORE OPERAND ON IY STACK 

; NEEDS: 

• , . 
A = TYPE OF OPEI=i:AND 
DE = OPERAND TCi. STORE 
TOS OF NCU STACK HAS OPERAND IF FLOATING 

; CALLS: 

· , NCUIY - GET FLOAT FROM NCU 

· ,. 
;----
PUTOPND: 

'; ++++ 

MOV 
cpr 
oJZ 
cpr 
.JZ 
MOV 
MOV 
Myr 
MVI 
RET, 

; PSHOPND 

· , 
.; NEEDS: 

E. TYP (Y,>, A 
$FVAL 
NCUIY 
$DVAL 
NCUIY 
E.LVAL(Y),E 
E.HVAL<Y),D 
E. VAL +2 ( Y ), 0 
E. VAL+3( Y) ,0. . . 

· • 
A = TYPE OF QPERANE 
DE == OPERAND TO PIJSH 

. ; FLOATING? . 
0; GET FROM NCU 
; DOUBLE? 
; GET ROM NCU 
;SAVE DE 

TOS OF NCU STACK HAS ~PERAND IF FLOATING 
THE!:;;E ARE NOT DESTROYED BY PSHOPND 

; 
CALLS: 

· · . DEC5 1: Y ..., PO I NT TO NEXT !:::POT 
PUTOPND - STORE ON IYSTACK 

· , 
;-~--

PSHOPND= 
CALL 
.JMP 

;++++ 

· • 
POPOPND 

INC5IY 
PUTOPND 

,; POPS OFF THE OPERAND~;TACK 

· , 
; , RETIJRf\IS = ~ .. , 

; IY-)NEXT SPOT 
;STORE IT 

· , 

A=T¥PE 'OFOPERAl)ltt " . 
DE, ==GIPERAND POPF;fe:il', " 

, TOS OFNCU STACK GETS OPERANQ;"TFF.LOATING 

;,ERRORSli' 
ERuSTf<, .,..' TRIED TO POP TOO l'1ANY· · , · , <THIS OCCURS. IF THE MARKER IS FCiUN.D) 

PACiE .:t! \ 
1 ... 1,> 
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"" ~, . 

0:1.25" 
0:1.25'" 
01;28'" 

0:L2B" 
012C'" 
012D'" 
0130" 

0131'" 
0:1.::;::3" 
012:6'" 
O:l.:-:p'· 
01.::;::7'" 
012:A" 

0131:)" 
O1.3F·' 

0:1.40" 
0:1.4:1." 
01.4·2" 
014::::'" 
01.44" 
0147'" 
0:1.48'" 
0149;" 

CD OOE7'~ 

C::;:: 0000: 07 

EC" ... ' 
D5 
:3A 6551:1 
:3D 

2004 
CD OOOO=OA 
i~:::: 

:3~~ 655D 
2A 655£1 

DDE5 
Dl 

72 
2:::: 
7''''' .;:) 

2:;: 
22 (:.55B 
Dl 
E:t 
CCi , .' 

CALLS: 
DEC5IY - POINT TO PREVIOUS SPOT 
GETOPND - FETCH OPERAND 

;----
POPOPND= 

CALL 
.JMP 

;++++ 

· PSHOPR • · PUSHES ONTO ,. 
n , 

NEEDS: 

GE1'OPND 
DEC5IY 

THE OPERATOR 

· IX := OERATOR OFFSET (I , 

MAINTAINS: 

;GE1' THE OPERAND 
; IY->PREVIOUS ENTRY 

STACK 

PUSH 

· • 
" • 

OPI~SP - OPERATOR STACI< POINTER 
OPRSZ - SIZE OF OPERATOR STACK 

· • 
; I;RRORS: 

.. 
'j 

ER.IY - OUT OF STACK SPACE 

; -'---:--

PSHOPR: PUSH H 

+ 
+ 

PUSH D 
LDA OPRSZ 
DCRA 
ZERRORER.IY[ 
.JRNZ • n 0002 
CAU_ ERRPGM 

+ n BYTE ER.IY 
+ •• 0002=) 

!;:;TA 
LHLD 
MVD 

OPRSZ 
OPRSP 
D,X 

;A := SIZE OF STACK 
;IF 0, NO MORE SPACE 

; SAVE NEW SIZE 
;HL -> NEXT SPOT 
;DE := STUFF TO STOREr: 

+.IFIDN r:X J [ X J • [ PUS~I X 
+ 
+] 

;++++ 

POP 

MOV, 
INX 
MOV 
INX 
SHLD 
POP 
POP 
RET 

1'1~ D 
H 
M~E 
H 
OPRSP 

,J) 

H 

;' PCIP;I)PR -, 
POPS ()FF THEdF'ERAT{)R STACI< 

; ·RETURNS: 
IX':=: OPERATOR OFFSET POPPED .. ' ,: 

;SAVE DE ON STACK 

;SAVE NEW SP 



014A" 
014,B'~ 

014C" 
O:l.4F" 
0150~' 
0:1.53"-
0:1.56'-
0157'-
.015:::;"· 
0159'" 
O:l.5C-' 
01.50" 
015F" 

0:1.60'" 
0.162" 
0165" 
0:1.1:.;6" 

0166" 
0167'" 

01.6';;>" 
016A'" 
01.6B·' 

,016C'" 
Q:LI:..!:;'" 

·016F'­
:01.7:3'-
0176" " 

E5 
D5 
3A 655D 
3(: 
"?.-.. 
"_I"':;. 655D 
2A 6!55B 
2B 
5E 
2B 
'22 655B 
56 
:3EFF 
BA 

2004 
CD OOOO=OA 
04 

D5 
DDEl 

Dl 
E1 
C';;> 

:D5 
, DDE5 

D,D2A ,,6558 
DD5EFF' 
tlD56FE 

I"IAINTAINS= " 
OPRSP - OPERATOR STACI< POINTER 
OPRSZ - SIZE OF OPERATOR STACK 

; ERRORS: 
ER. STK ....:. TR I ED TO POP TOO I"IANY 

; ( TH I ~S CIC:CIJR~; WHE"N MARI<ER F(IL'I\ID) 

· · ' 
;----

POPOPR= PUSH H 

;A=SIZE OF STACK 
; BUI"IP IT 
;AND SAVE IT 

PAGE ,10 

PUSH 
LDA 
INR 
STA 
LHLD 
DCX 
MOV 
DCX 
SHLtl 
MOV 
MV! 
CMP 

D 
OPRSZ 
A . 
OPRSZ 
OPRSP ;HL->THING TO POP 

+ 
+ 
+ 
+ •• 0003:J 

H 
E,I"I 
H 

,OPRSP 

ZEI:;:ROR ER. STI< 
.JRNZ •• 0003 
CALL ERRF'GM 
.BYTEER.STt<: 

I'1VD X, D 
+.IFIDN [XJ eX], I: 
+ POP X 
+] 

POP D 
POP H 
RET 

;++++ 

FETOPR 

PUSH 

;POP INTO DE 

;SAVE NEW SP 

;CHECK MARKER 
~AGAINST HI PART 
; IF -1, .ERRORI: 

;RETURN IN XI: 
D, 

GETS THE CURRENT OPERATOR FROM OPERATORSTACI< 

RETURNS: , 
A == LI)-ORDER CHARACTER OF OPERATOR 

; B= PRE.CEDENCE OF OPERATOR 
; C='TYPE OF OPERATOR 

ERRORS:' 
; ER. stt< -ALREADY TRIED TO POP TOO I"IANY 
; (OCCO,R$; WHEN MARKER FOUND) 

· , 
;,.---~ 

FETOPR': 
.'~ , 

, " 

PU:::""" D 
~U~H c., ,x 
L.;l)(D· OPRSP 
MQV " 

, MpV. 
E, -l.( X) 
D,,"-2( X) 

. ~ (;E1" :SiTACI{ pTR 
;·lNro DE 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 PA(~E 11 
EVAL -- EVAL - ARITHMETIC EXPRESSION EVALUATOR 
PUSH. POP ,OPERATOR ROUTINES 

0179"- D5 
O:l.7A··· DDEI 

017C'" DD7EOO 
017F" [lD4602 
0j,:32" DD4E03 
0185'" DDEl 
01.:::7 ... D:I. 
01 E::::,- C9 

Ol:::"9"- E5 
o j,:3A" 2j, 6547 
018D--- 3EFF 
01.:3F'" 77 
0190--- 23 
0191. .. - 77 
0192--- 2~: 

(It'?::::-' 22 655B 
0196'-- ::::EOA 
(lj, 98"- ....... -.-

.j"::' 655D 
019B--- E1 
(I l. 9C'- C':" 

I'1VD X. D 
+.IFIDN [XJ [Xl, [ 
+ POP X 
+J 

PUSH 

MOV 
MOV 
I"'IOV 
POP 
POP 
RET 

A.O.CHAR(X) 
B.O.PREC(X) 
C.O.TYP(X) 
X 
D 

;++++ 

SETSTI< 
; SETS UP THE OPERATOR STACK 

RETURNS: ' 

;IX -) OPERATOR ENTRY[ 
D 

;CHARACTER IN A 
;PRECEDENCE IN B 
;TYPE IN C 
;RESTORE IX 

OPRSP - OPERATOR STACK POINTER 
OPRSZ - OPERATOR STACK SIZE (BYTES) 

,1 ----
SETSTK= PUSH 

LXI 
MVI 
MOV 
INX 
MOV 
INX 
SHLD 
MVI 
STA~ 
POP 
RET 

;++++ 

POPND 

I-l 
H.OPRSTK 
A,-l 
1'1, A 
H 
~M7A 
H 
OPRSP 
A, tlPRL/2 
OPRSZ 
H 

;OPERATOR STACK 
; MARI<:ER AS FIRST 
;ELEMENT OF STACK 

;LENGTH OF STACK 

PARSES AN OPERAND AND RETURNS ITS TYPE AND VALUE 

; NEE[IS= 

· , 

· , 

· • 

· • 
; 
'. , 
· • 

HL'-) OPERAND 

RETIJRNS: , 
,A :::: TYPE OF OPERAND 
HL -) AFTER OPERAND 
DE :::: VALUE OF OPERAND 
OR POINTER TO NAME BLOCK 

" >" 

ERRORS:: 
EI:;:. OPN ""OPE:R~NrJ'EXPECTED BUT, NONE FOUND 

CALLS: 
CARTYP ;.... ,CHECK'" 1. STCHAR :.", 

FNDSPC .:... "GET S;;f;'E:C I AL VAR 
GETVAR (3ET VARIABLE NAME 
I)ETNUM - (tEl" NtlMBER VA,UJE 
Ge:T::::TR 

; GET LITERAL STRING -



TDL Z80 CP/M DISK ASSEI"IBLER VERSION 2.21 PAGE 12 
EVAL - EVAL - ARITHMETIC EXPRESSION ~VALUATOR 
POPND - PARSE OPERAND ROUTINE 

019D'-
019D'- CD OOOO:OC 
01AO-" DO 
01A1" CD 0000:04 
01A4-' 3.807 
01.A6'- C2 01B5'-
01A9'-' CD 0000:12 
01AC-" DO 
01An·-- CD 0000:11 
Ol.BO ,- DO 

01 Bt'· CD OOOO::OA 
01.B4'· :1.4 

01.B5-·· 
01B5' CD OOOO:l.A 
01B8"- 7E 
01.89"- FE28 
01BB-" 280A 
.o1BD-'· FE20 

d.;~()l BF' C2 0000: 18 
OlC2"CD OOOO:OF 
011:::5"- .. ' 180D 

;----
POPND= 

CALL FND=:::PC ; CHECK SPECIALS FIRST 
RNC ; RETURN IF SO 
CALL CARTYP ; CHECK 1ST CHAR 
.JRC: •• PNUM ; DIGIT'"? NUI"IBER 
.JNZ GETVAR ; VARIABLE? 
CALL GETSTR ;STRING? 
RNC ; YES? RETURN 

" • PNUM= CALL GETNUM ;TRY NUMBER 
RNC ; YES? RETURN 
ERROR ER.OPN ; OPERAND EXPECTED HERE[ 

+ CALL ERRPGM 
+ • BYTE ER.OPN 
+J 

;++++ 

· GETVAR ,. 
PARSES A VARIABLE NAI'1E AND RETURNS POINTER 
TO NAI"IE BLOCK 

· NEEDS: • · HL -:> VARIABLE NAME (1ST LETTER) , 

; t=i:I:::TIJRI\lS:: 

· , 

· • 

· • 

VARIABLE: 
A = TYPE NAME ($NAME1 
HL -> AFTER VARIABLE NAME 
DE -> TOP OF NAME BLOCK 
CARRY BIT CLEAR FOR VARIABLE 

FUNCTION CALL: 

C:ALLS: 

HL -> AFTER ARGUMENT LIST 
IY -> AFTER FUNCTION CALL CODE 
DE DESTROYED 
CARRY. BIT SET FOR FUNCTION CALL 

; NAM8ET - 'PARSE NAME> . 
NAI"IGET - U:'OI< UP .NAME 

;. NAI'1BLD -. BU I ui NAME I F NOT' THERE 
FUNCTION - GENERATE FUNCTION CALL 

;----
GETVAR= 

;+ 

CALL 
!;10V 
Cpr" 
JRi' 
CPa: .. ~' 

.JNZ 
t:Al .. L 
1.o~MPR 

NAMSET 
A.M 

.""(- " 

.', .... GFUN: 
.~. . ... 

"'NAI"IGET 
.pUNCTIQN··· 
.•• GF. .' 

;PARSE NAME 
; A=CHARAfTEF< NAME 
; PAREN? IS' ·.FUNCTION 
.;J3ENERATE FUNt:T ION CALL 
;,~J3J~I-\Nt< .:AFTE:R ··'NAME? . 

.. ~NO,' .JUST: AVAR 
.. ;t3ENERATE. t:"UNCTION' 

···;.Ii~rf Ef~i'; 

.; cqME HE}'?:E: ... ·WHEN ~ .. FtJNCTION NAI'1t:, I~ .FOtlN9 
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EVAL - EVAL - ARITHMETIC EXPRESSION EVALUATOR 
GETVAR - PARSE VARIABLE NAME 

OlC7'- CO 0000: OF 

O:I.CA'· 7E 
OlCB"- FE29 

OlCD'~' 2804 
01.CF··· CD OOOO:OA 
01D2'" 2A 
0:1.03"-
01.03"- ~'2:::: 
0ID4" 37 
0:1.05"- C9 

01D6'" 
0106'" CD 0000:04 
01D9'" D8 
Ol.DA'· :37 
01DB'" C8 
OJ. ~C'''' .-. . .., 

"::'.,:i 

01DD'" CD 0000:04 
·{)11::0··· 2B 

OIEl'" B7 
01E2" C';>, 

HL .-> OPEN PAREN AFTER NAME 
DE -> NAME BLOCK OF FUNCTION NAME 
WE LOOK UP NAME AND GENERATE CODE TO EVALUATE 

; ALL FUNCTION ARGUMENTS 
;-

• • GFUN: CAL.:L 
ON CALL 

FUNCTION 

MOV A.IV! 
CP I .' ) " 
NZERROR ER.PAR 

;GENERATE F'UNCTI 

;CHECK DELIMITER 
.. ~ FOUND PAREN. 
;N07 NEED ONE!t: 

+JRZ •• 0004 
+ CALL ERI~PGM 
+ ' • BYTE ER. PAR 
+ •• 0004:J 

+ 

INK H 

RET 
;++++ 

· , 
CHKAZ 
CHECKS FOR I NTEGER VAI~ . NAME 

; NEEDS:: 

· • 
Hl -> ALPHABET r C . 

; RETI)RNS: 
CARRY SET -NOT ALPHABETIC 

;HL~> AFTER PAREN 
;SET CARRY 

Z BIT SET ~A-Z FOLLOWED BY DELIMITER 
ELSE A-Z FOLLOWED BY ALPHANUMERIC 

· CALLS: , 
CARTYP 

;----
CHKAZ: 

CALL 
RC 
STC 
RZ 
INX 
CALL 
DCX 
CLC 
ORA 
RET 

;++++ 

; fJETOPR 

CHE.CK TYPE OF CHAR 

,::ARTYP 

H 
CARTYP 

.1-1, 

. AJ 

; ALPHABETIC 
; NCr-;:' FAIL ·THEN 
;SET FAIL RC 
;FAIL IF DELIM TOO 
;HL-)-AFTER A-Z 
;C~ECK FOR DELIM 
;RESTORE PTR 
;SUCCEEDt: 

; PARSES OPERA1oR?:\ND RETURNS PTR 10 EYAUJATION 
ROUTINE (IN,IX).· 

· • 
NEEDS: 

HL -:;. OPERATOR" ,< +, - CURRENTLY) 
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EvAL - EVAL -ARITHMETIC EXPRESS rON EVALUATOR 
OPERATCIR PARSING ROUiINES 

01£3'" 
01E3'" CD 0000=04 
01 E6:" 2802 
0].E8'" :37 
0:J.E9···. C9 
OlEA'" C5 
01EB'" [15; 

01EC'" 4E 
OlEO" "23 
OlEE'" CD OO()O: 04 
01F1" 2011 
01F3" 46 
01F4'" 11 0000:09 
03:F7'" CD 023:1'" 
OlFA'" ~::3C):=: 

Ol.FC··· .-:..-. .. :...~ 

01FD" .B7 
o 1FE"~ 
01FE" 05 
O:t.FF··· DDE1. 

020l .. ' Dl 
0202'" C1 
0203'" C9 

+ 

SUCCEED: . 
. : HL - ::> AFTER .. OPERATOR 
IX -> ROUTINE TO·DO THAT QPERATION 
CARRY BIT CLEAR 

FAIL.: 
CARRY BIT SET 
FAILS IF THE OPERATOR IS NOT VAL.ID . 

7 

;----
GETOPR= 

CALL 
. ...IRZ 
STC 
RET 

•• 131: PUSH 
PUSH 

;+ 

CARTYP 
~ .131 

B 
D 

;IS A DELIM? 
;YES? CONTINUE 
;FAIL 

HERE WE ATTEI'1PT TO GET A DOUBLE CHARACTER OPERATOR . 
; INTO BC. IF THE 2ND CHAR IS NOT A DELIMITER IT IS 
;. ASSUMED TI) BE A SINGLE CHARACTER .OPERATOR 
;-

MOV 
INX 
CALL 
..JRNZ 
MOV 
LXI 
CALL 
• ...IRC 
INX 
CLC 
ORA 

GEX= I"IVD, 

C,I'1 
H 
CARTYP 
GSIN 
B7M 
D~.DOPTAB 
FNDOPR 
GSIN 
H 

A] 
X.D 

',:, . 

; C= 1 ::;T CHAR 
;HL->AFTER 1ST BYTE 

:;. CHECK 2ND CHAR 
;ALPHANUM? SINGLE THEN 
;BC=DOUBLE CHAR OP 
;DE-)DOUBLE OP TABL.E 
;SEARCH IT 
;NOT FOUND? TRY SINGLE 
;HL->AFTER OPERATOR 
;SUCCEED[ 

+.IFIDN EX] EX], [ PUSH 
;.GET OFFSET IN XC 

·D 
+ 
+J 

;+ 

;-

POP X 

POP 0 
POP B 
RET 

HERE WE ATTEMPT TO FINDA.SINGI::..ECHARACTER 
OPERATOR IN Pi TABLE.WE:'KNCtW· It IS NOT A DOUBLE 
SO IF IT IS NCITASINGLEWE FAIL RETURN 
C = CHARACTER TO CHECK', i . 

.... 0204'· 1l OOOO:lE ,aSIN: LXI ;.TRY SINGLE TABLE 

. "; (1207'" 
U;.:;0207·" 0600 

't)209 ,.' CD 0211 .. ' 
020C'" 30FO 
tr20E'" ,. 2B 

;-
SRCHOPR: CJ::.R 

-t ... IFN E~ 

XRA AlJ 
CALL 
.JRNC 
DCX 

B 
-A·f·,. <?t MVI 

'GEX' 
:H 

. '. '?2ND . CljAR • NULL. r 
. f3:" ·'.'i" ':> i, • 0 J E 

":" <;,~::",~: ' 

: .;::SEARCi-r'TABLE. 
, :~iIFFJJtJND'~ :'EXIT 

.: ;HESTC)REPTR" 
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EVAL - EVAL - ARITHMETIC EXPRESSION EVALUATOR 
OPERATOR PARSING ROUTINES 

1.8ED .JMPR· GEX 
;++++ 

; FNDOPR 

PAGE 15 

;FAIL EXIT 

SEARCHES THE GIVE,,! OPERATOR TABLE FOR A SPECIFIED 
OPERATOR AND RETURNS ITS ENTRY OFFSET 

NEEDS: 
BC = Ol=-ERATOR TO SEARCH FOR (2 CHAI:;:S) 

B= HI ORDER CHAR (NULL FOR 1 CHAR OPS) 
C = LO ORDER CHAR 

DE -> TOP OF OPERATOR TABLE TO SEARCH 
UOPTAB - UNARY OPERATOR:::; 
SOPTAB -' .SINGLECHAR BINARY OPERATORS 
DOPTAB - DOUBLE CHAR BINARY OPERATORS 
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EA - EA - ANOTHER EVAL MO(IULE 

• L,INK 
.IDENT EA 
• PI~EL 
• INSERT' fl: S. ASI"! 

@.REMARK / 
@ * 
@ * * * 
@ *** 
@ ******* 
@ * 
@ * 
@ * 
@ * 
@ * 
@ ******* 
@ 

@ "WHEN YOU CARE ENOUGH TO PROGRAM 
@ THE VERY BEST" 
@ 

@ ZGRASS V3.00000QOO 
@BY .JAY FENTON, I\IOLA DONATO, AND TOri DEFANTI 
@ (C) 1978 
@ 

@/ 
• INSERT A:MAC.ASM 

@ 

• INSERT A:ZRAM.ASM 
.INSERT A:NCUEQU.ASM 

; I NTEI~NALS 
;-
.INTERN'ASSIGN 
• INTERN ASSINP 
• INTERN CNVFD 
• INTERN CNVFI 
• I Nl:ERN CNV I D 
• INTERN CNVIF 

.• INTERN CVDSTR 
.INTERN.CVFSTR. 
• INTERN DONCU 
.INTERN FPOP 
• INTERN FPUSH 
• INTERN GETMSB 
.INTERN IGET 
.INTERN IPOP 
.INTERN IPSHO 
• INTERN. IPIJSH 
.INTERN IYNCU 
• INTERN. NCl,JIY 
• INTERN 'P$HF1,O· ., 
;+' 

'; EXTERNALS.· 
;-
.~XTERNALSTR 
.EXTERI\ICONV 

; ASS I GNI"!ENT 
;ENTRY FOR INPUT 
;CONVERT FLT TO DOUBLE 
;CONVER'f FLT TO INT 
;CONVERT INT TO DOUBLE 
;CONVERT INT TO FLT 
;CONVERT TO STRING 
; CONVERT FRACTION 
; PERFORM' NCU OPEI~AT ION . 
; POP FL T FRO!"I NCU 
;PUSH FLT ONTO NCU 
;GET MOST SIGNIFBYTE 
; GET I.NTEGER OFF NCU !:n' ACl< 
;POP INT OFF NCU STACK 
;PUSH OINT ON NCU STACI< 
;PUSH INT ONTO Neu STACK 
;IY STACK -)- NCU 
; NCU ..:.) IY STAI~*: 
; PUSH 1 CI. () 

; ALLOC:ATE "STR ING 
,'; CQNVERSION 
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SA - EA - ANOTHER EVAL I"IODULE 

0001 " 
0001 ... ' cn OOOO:OB 
0004" FD7EFB 
OCl07'" FD66FD 
OOOA" FD6EFC 
OOOD " CD 0000=09 
0010" FEOA 
0012" 2006 
0014"- CD OOOO:OD 

,,001.7'" C3 0000: 1.2 
(lOlA'" E5 
,001B"- 0604 
001 D'" FE05 
:,OOlF" 2:32:3 
0021"- 0606 
0023'" FE07 
0025"- 2:=:28 
0027" 060:3 

.EXTERN CONVI 

.EXTERN ENDSTR 
• EXTERN' I;:I~RPI3M 
.EXTERN I3ETLoc 
.EXTERN 13ETOPND 
.EXTERN I3ETVAL 
.EXTERN INCUSE 
.EXTERN POPOPND 
.EXTERN PSHOPND 
.EXTERN PUTOPND 
• EXTEI~", RIYlDR 
.EXTERN SDEL 
.EXTERN XCI3VAL 
;++++ 

; A'S!~ I 131\1 

;CJ)NVERSION 
;CLEAN UP STRING ALLOC 
; ERROR 
;(;ET LOCAL NAME 
;13ET OPERAND 
;I3ET VALUE 
;BUMP USE COUNT 
;POP OPERAND 
;PUSH OPERAND 
;PUT OPERAND 
;COMPUTE REMAINDER 
;DELETE STRING 
;ASSII3N VALUE 

ASS I 13NS OPERAND' B " S VALUE TO OPERAND A 

· , 
· ., 
'. 7 

· , 

NEEDS: 
IY->O~ERANDB (NAME OR VALUE) 

OPERAND A (NAME ONLY) 

RETURNS: 
IY~>OPERAND A (NAME~ 
DESTROYS DE, BC ANDHL 

EI~I~OR:::';= 
ER. (4SN - CANN01" ASSION" TO NON..,.NAMED TH I NG 

CALLS: 
POPOPND - POP OPERAND 
XCGVAL ..... DELETE OLD VALUE, 
SDEL - DELETE STRING 
CONY - CONVERT OPERAND 
FPOP - POP OFF NCU STACK 

ASSIGN NEW 

; --_.-
ASSIGN: 

CALL 
I"IOV 
MOV 
I"IOV 

ASSINP: CALL 
CPI 

-,JRNZ 
CALL 
.JMP 

• • ADDR=" PUSH 
!"IVI 

... C:PI " 
,JRZ 
M\U 
,CF;:j: 
',JRZ 
MVI 

I3ETVAL. . ;I3ET VALUE OF B 
.A.E.TYP-E.SIZ<Yl ;A=TVPE OF OPNDA 
H.E.HVAL~E.SIZ(V) ;HL->NAME OR ADDR 
L,E.LVAL-E~SIZ(V) 
I3ETLOC ;GET LOCAL NAME 
SNAME ;MUST BE A NAME 
•• ADDR ;TRY SPECIAL VAR 
pOpOPND ;POP IT OFF 
XCCiVAL 
H 
B,$IVAL 
SADDRI" 
¥. AINT 
.B.SFVAU· 
SADDRE 
••. AFLT 
B,$STRADR 

;ASSIGN NEW VAL 
; SAVE'ADDR , 
;ASSUMEINT 

t~ INTEGER ADDR 
. ; .. ;(iO' AS8IJ:iNMENT 
, "; ASSUME FLT . 

," fFU:IATAbPR 

~ TRY .!:nR I I\IG " 
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EA - EA - ANOTHER EVAL MODULE 
ASSIGN - ASSIGNMENT ROUTINE 

0029" FE09 

002B'" 2804 
0020'" CD 0000 :: 08 
0030'" 15 
0031. " 
00:::: 1 .-
00:;::1. " 5E 
0032'" --:~,,:. ...:. ....... 
003:3'- 56 
00:;::4'" D5 
0(1::::5'" CD 0(01):05 
()()::::8~· CD OOOO:OD 
00:3B'" CD OOOO:OC 
003E'" E1 
003F':' CD 0000: 1.:1. 
0042'" 1806 
004·4" CD 0000=05 
0047'" CD OOOO:OD 
004A"- E1 
004B'- 7~: 

004C" .").-. 
• .:...::J. 

004D"- 7'-. ..::. 
004E'~' C·:;> 
004F'" CD 0000:05 
0052'" CD OOOO=OD 
005S'" E1 
0056.-- C3 0097.··· 

(lOS'?' .. ' DB3E 
005B .. - FD7704 
(105E .. ' . DB:3E . 
006!)." FD7703 
006:3" . DB:3E 
0065" FD7702 
006E:"- DB:3E 
006A'" FD770:L 
O(l6D" . (:9 

CPI $ADDRS ;STRING ADDR 
NZERROR ER.AS!\! ; CANNOT DO IT[ 

+ .,JRZ •• 0001 
+ CALL ERRPGM 
+ • BYTE ER.ASN 
+ •• 0001=J 

n • ASTR= 

n • AINT= 

• u AEX = 

"uAFLT: 

;++++ . 
7 

NCUIY 

IYJOV 
INX 
MOV 
PUSH 
CALL 
CALL 
CALL 
POP 
CALL 
.,JMPR 
CALL 
CALL 
POP 
MOV 
INX 
MOV 
I:;:ET 
CALL 
CALL 
POP 
.JMp 

E.M 
H 
D.I"I 
D 
CON V 
POPOPND 
INCUSE 
H 
SDEL 
•• AEX 
CONV 
POPOPND 
H 
1"1, E 
H 
M.D 

CONV 
PCtPOPND 
H 
FPOP 

; HL-:>OLD STRING 

;SAVE OLD STT<ING 
; CONVEFrr TO STRING 
;POP IT OFF 
; BUMP USE COUNT 
; HL-->OLD STRING 
; DELETE IT 
; EXIT 

~PUT VALUE 11\1 

; CONVERT TO FLT 
;GET FLT VAL 
;HL -> WHERE TO STORE 
; STORE VALUE 

POPS FLOATING POINT OPERAND OF~~CU STACK 
AND STORE!::; ON IY STl-iCI< (DOES NOT PUSH) 

NEEDS:: 
IY-> WHERE TO STORE OPERAND 

;----
NCUIY= IN 

;++++ 

I"IOV 
IN 
MOV 
IN 
MOV 
IN 
MOV 
RET 

NCUDAT 
En VAL+:3 (Y h A 
NeUDAT 
E .. VAL+2(Y) ,A 
NCUDAr 
E.VA.L+l (Y) • A 

. NCUDAT 
, . e.VAL(Y),A 

; IYNCU .' 

;MOST SIGNIFICANT 
; BYTE I!::;STORED 
;FIRST. E.VAL+:;:: 

~. PI..JSHES FLOATING 'POINT OPERAND ONTO !\leu STACK 
FRO!"1 IY STACk"" (DOES NOT POP)'· 

NEEDS: 
; I Y -:>OP EI:;: AND TO. fUSH 
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EA" - EA - ANOTHER EVAL MODULE 
NCU => IY ROUTINES 

006E"" FD7E01 
0071'" D3::':E 
007:3'- FD7E02 
0076';' [133E 
007:3"" FD7EO:;: 
007B" D33E 
007D" FD7E04, 
0080'" rI3~:E 

0082" FD7EOO 
00E:5" C9 

(H):36" DB3E 
C108E:'" [133e:~ 

OOE:A" B7 
00:3B'" C9 

008C'" 2B 
008D"" E5 
(11):31:.'" FDE3 
0090"" CD 006E'-
009:3"" F.DE:3 
0095'" E1 
9096"~ C9 

;----
IYNCU= MOV A,E.VALC.Y) .; LEAST SIGNIFICANT 

OUT NCUDAT ; BYTE 1'-' ,;:. PUSHED 
MOV A. E.VAL+l. (Y) ;FIRST. E.VAL 
OUT NCUDAT 
I"IOV A.E.VAL+2(Y) 
OUT NCUDAT 
I"IOV A. E. VAL+:3 (Y) 
OUT NCUDAT 
MOV A.E.TYP(Y) 
RET 

; -1-+++ 
· • 

GETMSB 
· GETS THE MOST SIGI\lIFICANT BYTE FROI"l THE • 

THE NCU STACK AND PUTS IT IN ACCUMULATOR 

; RETlJRI\lS = 
A = MOST SIGNIFICANT BYTE OF TOS 
(EXPONENT FOR FLOATING NUMBERS) 

;----
GETMSB= IN NCUDAT ,; GET MSB 

TOP OF 

OUT 
TST 

NCUDAT 
A 

'; U;:AVE ON ST ACK. 
;SET SIGN BITS[ 

+ LIRA AJ 
RET 

; .... +++ 

FPUSH , 
PUSHES A FLOAT I NG PO I NT NI.JMBER FI=\:OM I"IEMORY 

; ONTO THE NCU STACK. THE LEAST SIGNIFICANT 
; BYTE IS ASSUMED TO BE AT THE LOWEST ADDRESS 
· • 

NEEDS: 
· • HL -> FLOATING POINT NUMBER TO PUSH 

(LEAST SIG BYTE) 

· , 
DESTF<OYS HL 

Ci-)LLS: ... 
• IYNCU - PUSH FLT NUMBER 
· • 
;-----
FPUSH= 

;++++ 

.; FPOP 

DCX H 
PUSH H 
XTIY 

'.CAL~ IYNCU 
,XTIY 
POP H 
RE;T 

;FAKE OUT TYPE 

;IY->NUMBER TO PUSH 
;PUSH ON NCU STACK 

,; F:OPSA F,UJATING F-'OII'lT NUM~ER OFF THE NCU STACK 
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EA - EA - ANOTHER EVAL MODULE 
FLOATING POINT PUSH" POP 

(1097" 
0098'" 
0099'" 
009B'" 
OO':'>E'" 
(lOAO'" 

2B 
E5 
FDE:3 
CD 0059'­
FDE3 
E1 

OOAl." C9 

OOA2'" 
OOA5'" 
OOA8'" 

I)OAB"', 
,OOA[I" 
'O(jAF'" 

· ,dciBt)~·· 
OO~3~' 

00B5" 
0'0B7" 

":1 , ,,' ~ ", 

CD OOE2" 
11 04AO 
coo-:---'-' OOE5'" 

r.i33F 
. ,DB3F "" 

A7 
'FA ()OAtl'" 
:CB4i~ 

280,4 
CD (I00Q=Oia 

INTO MEMORY (LEAST SIGNIFICANT BYTE FIRST) 

· , 
; NEEDS: 

· , 
HL ._)- WHERE TO STORE NUMBER 

(LEAST SIGNIFICANT BYTE) 
DESTROYS HL 

CALLS: 

· , , NCUIY ...,. POPOFF FLT NUMBER 

;-....:.--
FPOP: DCX H 

PUSH H 
xn:y 
CAL-L, NCUIY 
XTIY 
POP H 
RE'-

;++++ 

1} PSHF10 

;FAKE OUT TYPE 

; IY-)-WHERE TO STORE 
;POP OFF Neu STACK 

PUSHES A FLOATING POINT 10 ONTO THE STACK OF 
THE NUC '. " 

· , 
DESTROYS DE" 

CALL,S: 
I PUSH - PUSHE~i; S I I\lGLE INTEGER 

; _._--
PSHFl.O: CALL 

;++++ 

LXI 
.JMP 

, ]PSHO :; LO OI={DER I !;:: (I 

Q.04AOH 1} H I ORDER 
!PUSH 

'. , 
DONCU 

; DOES A SPECIFIC NCU OPERATION 
1} WILL WAIT FOR 'COMPLETION 

; NEE·D!:=;: 

· • A ==WHICH NCU OPERATION 

RETURNS: 
TOP OF NCU :3TACK HAS RESULT, OPERAND~:; WHICH 
WERE ON NCLL$TACK BEFORE OPERATION I"IAY BE POPPED 

;~- ...... - ' 

,<OONCU: 'NCUCOM 
weLICO!"1 
fit 

:; TELL, WHICH OPEI={ATION 
; CHECI< STATUS 

'+ 
+ 

• • WAIT: 

, j,.IM ',' ' ,.:~.WA r T 
BI1"i, ',No\QFLO, A 
NZERROR',J;::F<.OFLO[ 
,,JRZ •• 0002 

, CAI..LERRPI:;M, 
"., .. ..' ~.' 

; UNTIL SIGl\1 BIT OFF , 
:; ARI THl"IETI C O'VERFLOW? ,,' 
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EA - EA - ANOTHER EVAL MODULE: 
tfONCU PERFORM NClIOPERATI0N 

OOBA'" 1.7 
OOBB'" 
OOBB'" CB57 

OOBD" 2804 
OOBF" CD 0000:08 
00C2" 33 
00C3" 
00C3" CB5F 

00C5'" 2804 
00C7" CD 0000::0:::: 
OOCA" 34 
OOCB'" 
OOCB" CB67 

OOCD'" 2:304 
OOCF'" CD 0000: 0:3 
0(([12'" 1E: 
00D:3" 
OOD3'" Eb60 
00D5'" 200~: 

. OOD7" ~:E01 
00,[1':;>'" C9 
OODA'" FE40 
OODC" ~:EFF 

OODE'" r··· ... _o.::t 

OODF.··· AF 

OOEO'" C·:;> 
OOEl " C9 

00E2": :1.1 0000 
00E5" 7B 
00E6'" D~:3E 
00E8'" 7A. 
00E9-: [1.2:2=1::: 
OOEB" 'C9 

+ 
+ •• 0002=J 

+ 
+ 
+ 
+ •• 0003=J 

.BYTE ER.OFLO 

BIJ N.UFLO,A 
NZERROR ER.UFLOC 
.... IRZ •• 000::': 
CALL ERRPG'''1 
.BYTE ER.UFLO 

BIT N.ARG,A 
NZERROR ER.ARGC 

+ JRZ •• 0004 
+ CALL ERRPGM 
+ .BYTE ER.ARG 
+ •• 0004=J 

+ 
-I-
+ 
+ •• 0005:J 

BIT N. [nv, A 
I\'ZERROR ER. DIVC 
.JRZ •• 0005 
CALL E'~RPCiM 
.BYTE ER.DIV 

ANI 
.JRNZ 

N.SIGN+N.ZERO 
•• 01 

• .• Dl ~ 

-I-.IFN A 

'''IV I 
RET 
cpr 
MVI 
RZ 
CLR 

XRA AJJ 

;++++ 

RET 
RET 

~ r. FI'J!::;(-i, . I P~3H() 

A.1 

N.SIGN 
A.-1 

A 
-A, I: 1"1 V I 

; Ar.;: I TH'''IET I C UNDERFLOW'f' 

; ILLEGAL ARGUMENT? 

;DIVIDE BY O? 

;CLEAR ERROR BITS 
;NOPOS? TRY NEG,O 
; RETI.JRN PLUS 

; NEGATIVE? 
;LETS AssUME: so 
; YES, IT WAS 
;MUST BE tH: 
A ,OJ[ 

PUSHES A SINGLE-PRECISION FIXED POiNT INTEGER ONTO 
; THE TOP OF THE NCU STAC~~. I P!:;;HO PUSHES A ° 
· • 
; NEED:::;: 

DE - INTEGER TO PUSH .. , 
;.--~-

IPSHO: LXI 0.0 
IPUSH= MOV A.E 

OUT NCUDAT 
MOV A.D 
OUJ NellDAT 
RET 

;+-1-++ 

;WE DO THIS A LOT 
;LO ORDER 
; Ttl STACI< 
~HI ORDER 
; TO STACI< 

; ItET, tpop . . 
• FETCHES A S INGLE-'PRECIS rON . FIXED POINT rNTEGEI~ 

FROM THE NCU STACK. IPQPPOPS .IT OFF i It:;:iET 
LEAVES STACK ASIS . . . 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
EA - EA - ANOTHER EVAL MODULE 
IGET.IPOP - FETCH INT FROM NCU STACK 

OOEC--- 3E77 
OOEE-' D::::3F 
llOFO--- 00 
OOF1--- 00 
OOF2-' DB3E 
OOF4--- 57 
OOF5--- DB3E 
OOF7--- 5F 
OOF:?-' C9 

()OF9'" CD OOOO:OA 
OOFC--- CD OOE5'-

; .RETlIRI\IS;:: 

· • DE = INTEGER FROM TOP OF NCU STACK 

; .-~--
ICiET: 1"1VI (4. N. PTOS 

OUT NCI.;.ICOM 
NOP ;TIME 
NOP ;TO DO 

IPOP: IN NCUDAT 

FOR 
IT 

1'10V D?A nH ORDER 
IN NCUDAT 
1'10V E,A ;LO ORDER 
RET 

;++++ 

· • 

· • 

CNVIF 
CONVERTS INTEGER OPERAND TO FLOATING 

NEED!:::: 
IY-> INTEGER OPERAND 

RETURNS: 
IY-> FLOATING OPERAND 

CALLS: 
GETOPND - GET INT OPND 
IPUSH'- PUSH ON NCU STACK 

; PUTOPND - PUT FLT OPND ON IV STACK 
DONCU - DO CONVERSION 

;----
CNVIF: CALL Gj:::TOPND ;GET INT 

CALL :r.PI.JSH ; PU:;::H ON 

PAGE 7 

NCU 

Neu STACK 
OOFF--- :3E1D MVI A, N.,FLTS ; CONVERT TO FLT 
0101--- CD OOAB---
Ol04--' ::;:E06 
01 (l6 ,- C:::: 0000: OF 

0109'" CD OOOQ:OA 

;++++ 

· , 
CNVFJ: 

CALL 
MVI 
. .;.IMP 

DONt:U 
A.$FVAL ; RETURN TVPE 
PUTOPND ; SAVE IT 

; CONVERT FLOATING OPERAND TO INTEGER · ' , 
NEEDS: 

I Y -:;:- FLOAT I NG OPERAND 

I;:ETURNS=, 
,; IY-> INTEGER OPERAND 
· , 
; C:ALL!3~ 

· " GETOPND ;...." GET FLT OPND 
PUTOPND - SAVE tNT OPND "ON IV STACI< . 
DONCU' .' DO CONVERS ION 

;~--...:.. 

CNVFI: CALL Gt;:TOPND ;GET FLT OPND 

FLT 
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EA - EA - ANOTHER EVAL MODULE 
FLOATING TO INTEGER CONVERSION 

01.0C'; 3E1F 
010E'" CD OOAB" 
01.11'" CD OOF2'" . ' , 

0114'" ~3E04 

0116'" C:3 0000: OF 

011':;;.-" FD7EO:2 

011C" B7 
0110'" ::':EFF 
Oi1F'" FA 012:3" 

0122" AF 

()123~· FD7703 
0:1.:26'- FD770.q· 
01.:29" FD360000 
01:20'" C9 

01:2E'" CD OOOO=OA 
0131" 3E1E 
0133'" . CD OOAS'" 
01::::6'" 3EOO 
013S'" C3 OOOO:OF 

;++++ 
· , 

CNVID 

1"1 V I 
CALL 
CALL 
MV! 
.JMP 

A,N.FIXS 
DONCU 
IPOP 
A,$IVAL 
PUTOPND 

; CONVERT TO INT 

; GET IN DE 
; RETURN TYPE INT 
; SAVE IT 

CONVERT INTEGER OPERAND TO DOUBLE PRECISION (:32 BIT) 
INTEGER 

· " 

; NEEDS:: 
IY-> SINGLE PRECISION INTEGER 

RETURNS: 
IY-> DOUBLE PRECISION INTEGER 

;----
CNVID: I"IOV A. E.. HVAL ( Y ) 

TST A 
+ ORA AJ 

; GET HI BYTE .oF 
; CHEC/<:: SIGNI: 

MVI A.-1 ; ASSUME NEGATIVE 
.JM •• C1 
CU=\: A ;WAS POSITIVEC 

+.IFN A -A, I: MVI ·A 
XRA AJl 
a .. (:1: MOV E. VAL+2,( V). A· ; PAD HI BYTES 

MOV E. VAL+3(Y.).A " 
"'IV I E. TYP (Y) , $I:!VAL 
RET 

;++++ 

CNVFD, 
CONVERT FLOATING POIN1'QPERAND TO DOUBLE' 

; PRECISION INTEGER OPERAND 

· , 
NEEDS: 

IY-> FLOATING POINT OPERAND 

RETUF<NS= 
IY-> DOUBLE PRECISION INTEGER OPERAND 

".;;----

INT 

,OJ[ 

CNVFD: CALL 
MVI 
CALL 
1"1 V I 
.JMP 

GETOPND 
A,N.FIXD 
DONCU 
A.$DVAL 
PUTOPND 

;GET FLT OP 
;CONVERT TO DOUBLE 

;TYPE IS DOUBLE 
, ; PUT I T.BACK 

;++++ 
'. • /,~~'~. 

; CVDSTI::'(. CVF::;:TR ' 
~ C:IJNV"ERT r)IJIJBI_E II\lTE(3.ER ~,1~Il~~:_':';NJjtJ~ "!~TACK -'iNTi), A:3C:I·I AN[1 

· " , 

STORE IN' GIVEN AREA,': CYD8TR WILL.EillP'PRESS LEADING 
ZEROS" CVFSTR WILL SI,JPPRESS SIGN (AS~3UME::!; POSITIVE) 



TDl Z:30CP/I"I DI!:;J( ASSEMBLER VERSION 2 .. 21 PAGE '7 
EA - EA - ANOTHER EVAL MODULE 
CNVID, CNVFD - CONVERT TO DOUBLE 

013B---
LL 013B" 0600 

OJ,:3D--- CD 00:36'-
0140--- F2 014B--' 
014:3'-- 362D 
0145'" 23 
0146'" :3E34-
0148'" CD OOAB'" 

014B" 
014B" AF 

014C" F5 
014rv u. .OOOA 
0150'" CD OOE5'" 
01.5::;::-' CD OOE2" 
01.56'" ·CD 0000: :LO 
01.59" F5 
o l!:iA " CD OOF2'-
01.51)" CD OOF2'-
0160'" 7B 
0161'- C630 
0'163'" D:L 
01.64'- F5 
.0165'" 05 

LL 0166~' 7A 

NEEDS: 
Hl -)- WHERETO PUT FIRST DIGIT 

;. NCU-)-DOUBLE PRECISION INT~GER 
B == FIELD WIDTH. USED ONLY FOR LEADING ZEROS 

; DESTROYS DE, B 

; RETURNS: 
HL -)- AFTER LAST DIGIT 
ALL ENTRIES ON NCU STACK DESTROYED! 

; CALLS: 
GETMSB - GET MOST SIGN~FICANT BYTE 
DONCU - DO Neu OPERATION ~ 
IPUSH, IPOP - PUSH, POP SINGL.E INTS 

~ RMDR - FIND REMAINDER 

;----
CVDSTR= CL.R B ;No. FIEL.D[ 

+.IFN B -A? --;:'[ MVI B 
XRA AJJ 

.OJ[ 

CALL. GETMSB ;GET HI ORDER BYTE 
,..IP CVFSTR ~)-O? LEAVE IT BE 
1"1 V I 1'1, -':-'" ;LEADING MINU!:;; 
INX f{ ." 
MVI A ... N.CHSD ; CHANGE" SIGN 
CALL DONCU 

;+ / 

THE STACK IS USEtf TO SAVE THE DIGITS AS THEY ARE 
COMPUTED FRCiM RIGHT TO LEFT. THE BOTTOM OF THE STACI< 
I!::; I"IARKED WITf!:A NULL. WHEN ALL THE DIGITSj.\RE 
COMPUTED, THEY ARE POPPED OFF IN REVERSE ORDER AND 

; GO INTO THE STRING LEFT TO RIGHT. A DIGIT IS FOUND 
BY DIVIDINGTH~.t:URREN;- INTEGER BY 10. THE REMAINDER 
IS THE NEXT.JHGIT, THE G!UOTIENT IS THE NEXT INTEGER. 

; WHEN THEG!UOTIENT BECOMES O. j.\LLDIGITS ARE ON THE' 
; STACI< 
;-
CVFSTR= CLR 

". 

A ;1'1ARK END OF DIOS[ 
;h 

+. IFN A "":A, [ MVI A ,OJ[ 
XRA AJ] 

PUSH .PSW ;ON THE STACK . • C:~'2: LXI D~·10 ; SAVE DOUBLE 10 
CALL ·i:PUSH 
CA.LL IRSHO 
CALL···.· RMDR ; REMAINDER 
PUSH 

.. ' 
RSW ; SAVE G!I..IOT lENT SIGN 

CALL IPQP ; IGNORE HI PART 
CALI- ,I'IT'PP ; tiE == LIJ .ORDE:R·DIG1TS 
MOV A'iE ;NEW DIGIT 
ADI ;:'0'" ; MAKE IT ASCII 

. , i '. . . 

POP D .;.D==SIGN ,oF QUOTIEJ\IT 
PUSH PSW "';SAVE DIGIT 
DCR B -;COUNT THIS DlG:rT' 
TST DI: 

+. IFN D"-A?? .. ?t: I'!IOV A.IJJ 
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EA ..:.. EA - ANOTHER EVAL MODULE 
CNVID. CNVFD - CONVERT TO DOUBLE 

0167"- 87 + ORA AJ 
016:3-- 20E:::: ..JRNZ •• C2 ;NOT O? 130 AGAIN 

TSJ B ;PUT IN LEADING· 
LL 016A--- 78 -+-. IFN B -A?, ?[ MOV A,B 

0168-- S7 + ORA AJ 
0l.6C-- F--' . .::. 01.4D--- .JP • • C::2 \ ; YES? CONTINUE 

;+ 
ALL DIGITS HAVE BEEN COMPUTED. STACKHASr. 
SP -> ASCII DIGIT 

· • · , 

· WE , 
; --

016F--- Fl. N'I C5= 
0170'- 77 
0:1.71-' 2~: 

0172"- B7 + 
017:3--' 20FA 
0175-- 2B 
01.76"- C9 

.END 

:,.;. 

... 
ASCII DIGIT 
0 MARKER 

COPY ALL DIGITS 

POP PSW 
MOV M,A 
INX H 
TST A 
ORA AJ 
.JRNZ u • C:5 
DCX H 
RET 

INTO STRING 

;A=ASCII DIGIT 
;SAVE DIGIT 
; HL-)'NEXT SPACE 
; WAS THE NULL''? I: 

;NO? COpy MORE 
;POINT AT NULL 

PAI;3!:: 10 

ZEROS?!: 
J 
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EA - EA - ANOTHER EVAL MODULE 
+++++ SYI"!BQL TABLE +++-1-+ 

AA~=a" 005F ALSTR 0000=04 X ARGEND 6252 ARGSTI< 60CC 
ASSIGN 0001'" I ASSINP 000[1'" I BACKGR 65CC BLANK 0020 
BOTRAI"! 6000 BOTTOM 64A9 CHARSL 65DD CLEARS 60CA 
CNTRL OOOC CI\ITRLC 65C:[I CNTRLO 65[19 CNTRLU 0015 
CNTRLZ 65E4, CNVFD 01.2E" I CNVFI 0109" I CNVID 01.19'" I 
CNVIF OOF'::>'" I CONV 0000:05 X CONVI 0000:06 X CPLFLG 6540 
CPLIN 6:3j,C CPLTMP 672C CPREF ~.91C CP.ARG 0001 
CP.MXL 0080 CP.MXR 0014 CP.NO 0002 CR 0(10[1 
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CPL 

• INSERT 
@ 

• INSERT A:S.ASM 
@.REMARK / 
@ 

@ 
@ 

@ 

@ 

@ 

@ 

@ 
@ 

@ 

@ 
@ 

@ 
@ 

@ 

* 
* * * ",.** 

******-11. 

* 
* 

* 

* 
* 

******* 

II WHEN YOU CARE ENOUGH TO PI~OORAI'1 

THE VERY BEST" 

ZGRASS V~:. 00000000 
@BY .JAY FENTON~ NOLA DONATO. AND TOI"l DEFANTI 

(C) :I.':?'78 @ 

@ 

@/ 
• ~NSERT 
• INSERT 
• INSERT 
.LINK 
• IDENT 
.PREL 
;+ 

Ar.ZRAM.ASM 
A.:. NCUEG!U. ASM 
A : CPLEI~U • ASM 

CPL 

PAGE 1 

; THESE INTERNALS ARE ONLY HERE BECAUSE OF DEBUGGING 
; THEY CAN BE; KILLED WHEN COMPILE WORKS 
;-

.INTEI:;:N LINCPL 
• INTERN !:;AVREF 
• INTERN GETLAB 
• INTERN GETREF.· 
• INTERN· F:ESOLV. 

; I NTEI=i:NALS 
;-
• INTERN CFOR 
• INTERN CGO 
• INTERN elF 
.INTERN COMPILE 
• INTERN CNXT 
..:INTERN CSI<P 
• INTERNXBR . 
· I I'iITERI\I XIF·, . 
• I NTEI=-tN· , X INC 

; EXTERNALS· 
;-

• EXTERN \ALCPL 
.E~TERNALLOCD 

;COMPILED FOR 
;COMPILED GOTO 
.; COMPILED IF 
; COMPILE COMMAND 
; C,?MP I U::D NE x T 
; COMPILED SI<J:P 
;XE,Q BRANCH 

···;XE¢!:rF . 
l XEn .I1~t:RMENT (NEXT) 

;ALLOCATE MEMORY . 
;.RETURI\iMEMORY.FRAGMENT 



TDL Z :30 CP / 1"1 DISK A!::;SEI"IBLER VEI~S I ON '2 n 21. PAGE :2 
CPL 

.,EXTERN ARG 

.EXTERN ASSIGN 

.EXTERN ElLANX 
~EXTERN CARTYP 
• EXTERN CONV1: 
.EXTERN CORE 
.EXTERN DEC5IY 
.EXTERN DONCU 
• EXTERN ··ERRPGM 
.EXTERN EVALC 
.EXTERN EVLCPL 
• EXTERN FPt.lSH 
.EXTEI~N FREEALL 
.EXTERN FUNCTION 
.EXTERN GENCOD 
.. EXTERN GETNUM 
• EXTEI~N 13ETOPND 
.EXTERN GETSKP 
.EXTERN GETVAL. 
.EXTERN INC5IY 
.EXTERN IPOP 
.EXTERN IPUSH 
.EXTERN KISNL 
.EXTERN KLB 
.EXTERN NAMADR 
.EXTERN NAMBLD 
.EXTERN NAMSET 
.EXTERN NENAME 
.EXTERN NXTVAL 
• EXTERN OPU!:::H 
.EXTERN POPOPND 
• E X TERN PSHOPN[f 
• E X TERN RETNONE;', 
.EXTERN XCQVAL 
;++++ 

· • 
COMPIU:: 

;PARSE ARGUMENTS 
;ASSIGN VALUE 
;; PARSE ARG DEL II"IS 
;FINtt CHAR TYPE 
; CONVERT 
;L.INK FOR CODE 
;DEC IY BY 5 
;DO NCLI OPERATION 
;ERROR MESSAGE 
;CREATE CODE BLOCK 
;EVAL COMPIL.ED CODE 
;PUSH FLOATING 
;FREE LOCAL NAMES 
;COMPILE FUNCTION CALL 
;GENERATE 1 BYTE OF CODE 
; PARSE FLOAT:r NO NUl"l 
;13ET OPERAND 
; PARSE NUMEIER 
;GET VALUE OF NAME 
;BUMP IY TO NEXT ARG 
;POP FROM NCU 
;PUSH ON NCU 
;CHECK END DELIM 
;SKIP BLANKS 
;LOOK UP NAME 
; CREATE NAI"IE 
;PARSE NAME 
; LOOI< UP LOCAL NAME 
;GET NAME VALUE 
;GENERATE PUSH 
;PARSE OPERAND 
;PUSH OPERAND 
;RETURN FOR CODE 
; ASSIGN ,.VALUE 

; C:I)MPILE:3 At\! ASe:I-I ~3TR·II\l13 II\lT()' INTERNAL FAST C:CIDE 
; AND REPLACES THE STRING 

SYNTAX: 
; COMPILE,NAME 

· , 
· • · ,. 

-(NAME> - NAME OF AN ASCII STRING TO COMPILE 

I~ETURNS:: 
DE ~> NAME 'PASSED (NOW HAS CODE) 
A = TYPE' NAME:~ ( $NAIYlE ) 
NAME Is I\lOWASS I CiNED TOA COt"!P.! LED CODE BLOCK 

;; C(4LI-::::: 

· , 

. ALCPL -'AJ:"LOi~ATE MEI'10RY FORCm1P I LE BLOCK 
L:r NCP~- COMP'l>LE ,A LINE 
RESOL V ~ RESOLVE REFERENC.ES 
FREEALL - FREEL.OCAL NAME::;;, LABELS 
13ETOPND .'.- GET STR I N13 NAI'1E' 

f,'-
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CPL 

0001" 
0002" 
0003" 
0004'" 
0006'-
000:3'" 
OOOA'" 

0012'" 
0014 .~ 

00:1.5'" 
0018'" 
001A~' 

001D"" 
Q6:1.E··· 
001F" 

'0022'­
"'(10'7-'4;" 

(,: ;':"'\ 

;Q027"" 
t)028'" 
0028"" 

1'::' '-' 
08 
00 
OOOO::OB 
0012'-

XCGVAL - ASSIGN CODE TO NAME 
~ NXTVAL ~ GET STRING VALUE 

GENCOD - GENERATE COMPILE conE 
· , 

,COMP I LER BLOCK LOOKS L II<E: 
· , 

.. ; 

· , · • 
· " 

· • 

· , · , 
· , 
;----

***************** 
* TYPE * $CPLADR 
***************** 
* LENGTH * LENGTH 
***************** 
* FLAGS * (> 

***************** 
-If. TEMP LIST * 
* LINKAGE * 
***************** 
* USE COUNT * 
*.**.************** 
* :1+ OF LOCALS * CP.LOC 
***************** 
* START OF CODE * ,CP.SIZ 
* .II" ••• * 
* * 
*****.**.******,**** 

IN BLOCKS 

1"1. CI'1Dr.COMPILE, •• CDX ,0,1 CORE. 0, " • CODEJt 
+COMPILE: .BYTE $CMDADR 
+ .BYTE ( •• CDX-COMPILE)/16+1 
+ • BYTE 0 
+ .WORD CORE 
+ • WORD •• CODE 

0000 + 
4::;:4F 4D504'?4C+ 

.WORD 0 

.ASCIZ /COMPILE/ 

FDE5 
E!:i 

CD 0000=06 
OAOO 
CD 0000= :1.6 
EB 
E5 
CD 0000:22 

2004 
. CD OOOO::OE 

3B 

+J 
~ • CODE:: PUSH 

PUSH 
;+ 

y. 
H 

; 'IY-)'STACI< AREA 
;HL->EXPRESSION 

; HI=:I~E WI:: r3E," A PIJINT1~R TCI.:·,'THE FIRST I::HARAC'TER elF 
; THE !3TRINCi ,·Tel COMF'ILEiI., "WE'~; LJ]Ot< fJP ~rHE NAI"IE 

AND GET I T~;STR I NG VALUE. IF NOT A STRING 
; OR IF NULL, IT IS AN ERROR' 

CALL 
• BYTE 

'CALL 
XCHG 

AI~G 

$NAME,$TAF 
GETOPND 

,PUSH H 
CALL NX1VAL 
,ZI;RROR ER.CPL 

-+. .:JRN Z • .oew 1 
+ CALL EF<RF:131~ 
+ • BYTE ER. CPL 
+ •• 0001:: J', 

MV I A, $S~TRADR ' 

;GET THE NAME 

; DE - >NAMEBLOCI<, 
; HL - :>NAMEBLOCI<' ' 
; SAVe: NAME PTR' 
;HL':'-)VALUE 

CANNOT COMPILEr. 

';18 A STRING,,? 
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CPL 

PAGE 4 

002A-' 

002B'" 
002[1-' 
0030'" 
0031" 
003:1." 
0034< 
0035'" 

OO::.~6··· 

OQ:=:9" 
003A'­
.003B:~ 
(I03E-"· 
0041'" 
0044'" 

0047" 

0048'" 
004B" 
004E" 
004F'" 
0052'" 

005:3'-
6056"~ 

6()t:·:::···· "- - ~_I_'. 

" 

,Q~5'7j 

,t:105D'" 

BE 

2::::04 
CD OOOO=OE 
3B 

U. OOOA 
19 
E5 

CD 0000:04 
E3 
E5 
21 681C 
22 6930 
21 691C 
2:2 6-:;/32 

AF 

32 6730 
3C 
:32 6540. 
E1 

CD 00C1'" 
30FB 

AF 

32',,6540 
..... 0· 600 ")"14 C •.• ' •...... {,. '!', • 

+ 
+ 
+ 

CI"IP 1'1 
NZERROR EI~. CPL 
.JRZ •• 0002 
CALL ERRPGM 
.BYTE ER. CPL' 

;NO? CANT COMPILE[ 

+ •• 0002: J 
LXI 
DAD 
PUSH 

f),$SASCII 
D 
H 

;GET STRING ADDR 
;HL->:l.ST CHAR OF STRING 
;SAVE ADDR 

HERE WE ALLOCATE MEMORY FOR THE COMPILED CODE 
BLOCK AND INITIALIZE THE. POINTERS 

; ICPLIN - INDEX INTO. TABLE OF POINTERS TO COMPILED . • COrlE' LINES 
; ICPREF - INDEX INTO TABLE OF LINE NUMBERS 

WHICH HAVE UNREsoLvED REFERENCES 
OF'LINES 

CURLIN - LINE NUMBER O~ CURRENT LINE 
; LOCNUM - LOCAL VARIABLE COUNTER 

CPLFLG - COMPILE MODE FLAG 
;-

+.IFN A 

CALL .' 
XTHL 
PUSH 
LXI 

'SHLD 
LXI 
SHLD 
'::LR 

XRA 'AJ J 

;+ 

STA 
STA 
INR 
STA 
POP 

ALCPL 

H 
H.CPLIN 
tCPLIN 
H,CPREF' 
ICPREF 
A 
-A. [ MVI 

CURLIN 
LOCNUM 
A 
CPLFLG 
H 

SO FAR: 

;ALLOCATE CODE BLOCK 
; (SP)->BLOCK,HL->STRING 
; SAVE THE PTR' 
;SET UP .LINE PTR 

; :::;ET UF· REF PTR" 

;CURRENT LINE :J:!:[ 
A • OJ [ 

;LOCAL VAR COUNTER 
;SET IT 
; COI"'1P I LE FLAG 
; HL~:>STRING TO COJVIPILE 

; STACK HAS STATUS 
; ~;F'-:> ADIJRESS elF COMP I LED BLOr:.~I< 

ADDRESS OF 
OLD' HL' 
OLD IY 

NAME B40CK TI) ASSIGN TO 

; WE NOW COMPILE ~LL THE LINES IN 
; HL -> 1ST CHARACTER OF.STRING 

IV -> 1ST BYTE OF COMPILED CODE 

THE STRING 

AREA 
;-
n,.CNXT= CALL 

.JRNC 
CLR 

+.IFN A 
){RA A:l'] 

STA 
.CALL 

LINePL . .. CNXT 
A 
-A • . r 

QPLFLG 
,GENCOD 

c; 

MVI 

;COMPILE A LINE 

.,; RESET COMP I LE FLAG [ 
A .OJ[ 

;+ 
NQWWE t1U:::T RESijLVE: REF'ERENCI;::; 'f S~:::I;PS.. C.;cOTOS;il 

.f·· I:tELETE 'AkL LOCAU NAMES AND .. LABELS 
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008E'" 
(I08F'" 
0090" 
0093'" 
0094" 
0097'" 
OO';ilA" 
009C" 
0090" 
009F'" 
00A2" 

E1-
E5 
CD 0000=27 
01 
2:1. 0000 
2~~ 672(: 
:3EOA 
El 
FDEl 
C3 0000: 2(;;, 

; NOW WE ASSIGN THE COMPILED BLOCK TO THE NAME AND 
; RETURN THE NAME A::;: THE VALUE TO THE CALLER 
;-

.... COX: 
;-1-+++ 

NEWLIN 

POP 
PUSH. 
CALL 
POP 
LXI 
SHLD 
MVI 
POP 
POP 
dl"IP 

H 
H 
XCGVAL 
o 
H,O 
CPLTMP 
A,$NAME 
H 
Y 
RET NONE 

; HL - )-NAI'1EBLOCI< 
;SAVE AGAIN 
!j ASS I GN TO NAI'1E 

",; DE - >NAMEBL.OCl< 
!jAND CPL WORD 

;RETURN TYPE NAME 

CHAN!3ES P01NTEI~S AND CONTEXT. FOR A NEW L.INE 
OF COI"IP I LED CODE 

.'; NEEDS:' 

. , ICP!-IN -INDEX INTO L.INE:: POli\ITER TA.BLE " 
CURLIN' - LINE NUI"IBER i)~\CtlRF;:E::Nr LINE . 

; RETUANS= .. 
, C0R(lN - BUMPED BY 

. 
7 

I CPL IN - BUMPED BY.2 
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(I0A2'" 

OOA2'" 
00A5" 
OOAI.-:.··· 

OOA8" 
OOAA" 
OOAD" 
OOAE'" 
OOAE'" 

00B1'" 
0082" 
00B5'" 
00B5" 
00B7" 

OOB:;::" 
00B9'-
OOBA'" 
OOBB'" 
OOBC'" 
OOBF'" 

"OOCO'" 

:3A 6934 
3C 
FEBO 

3804 
CD OOOO:OE 
3E 

32 6934 

E5 
2A 6930 

FDE5 
D:I. 

73 
23 
1'") "'. 
.-,.I .. ~ 

""'"-' 
22 69:3<) 
El 
r'C/ ~ ... 

+ 
+ 
+ 

;----:-
NEWLIN: 
H-

THE CURI~ENT LINE NU!"IBER IS INCREMENTED, ". IF THERE. 
; ARE ALREADY CP. MXL LINES. NO I"IORE WILLF'IT. WE 
; PRINT AN ERROR 
; -. 

LOA CURLIN 
INR A 
cpr CP.MXL 
NCERROR ER.TML 
,JRC •• 0003 
CALL ERRPGM 
.BYTE ER.TML 

;BUMP CURRENT LrN~ # 
; BUt'IP IT 
; TOO MANY";:­
;YES? ERRORt 

+ •• 0003=] 
STA CURLIN ;SAVE NEW LINE # 

THE ADDRESS OF THE COMPILED CODE FOR THIS ~INE IS 
SAVED IN THE TABLE CPLIN. ICPLIN IS THE INDEX INTO 

; THE TABLE~ EACH ENTRY HAS ~HE ADDRESS OF THE CODE 
; COMPILED FOR THAT PARTICULAR LINE 
;"-

PUSH H 
LHLD ICPLIN ;HL->TABLE ENTRY 

IFLIN: MVD D.Y ;DE-)-CODE ADDRt 
+.IFION [Y J I:Y]. I: PUSH Y 
+ POP D 
+] 

,.' 

1'10V 1"1. E ; SAVE AD DR OF 
INX H ;THH:; NEXT LINE 
MOV ·~.O ;OF CODE 
INX H ;HL->NEXT ENTRY 
SI-lLD J,CF'LIN ; SAVE NEW PTR 
POP H 
RET 

;++++ 

; LINCPL 
COMPILES A SINGLE LINE OF A STRING INTO INTERNAL 
CODE FORMAT 

p • 
; NEEDS: 
· ., 

· , 

· , · , 
; 

· • · , . 

HL -). STARTIJF L r NE TO COMP I LE 
IY -)- WHERETO PUT COMPILED CODE 

RETURNS: 
C BIT SET IF '",0 MORE LINES LEFT 
I-IL .. -> AFTEt:::<LINE COMPILED (AT NEXT LINE 

'OR NULl .... ) .' 
I Y - >,AFTER. CQMP I LEIt ccmE 

;< IJSES.:: 

· • 
ICPLIN ";;'.' CURREI\iT 'LINE PTR INDEX 
'CURLIN CURRENT. LINE +I: 
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LL 

OOCl " 
00C4" 
00C7'" 
OOCA'" 
OOCC··' 

OOCE'" 
OOCF'" 
0000'" 
000:1 .. ' 
00D2" 
0004': 
0007'" 
O(IDA" 

OODe··· 
OODF'" 
OOE2'" 
OOE2:'" 
OOE5" 
OOE6'" 
OOE9'" 

(lOEB'" 
OOEE'" 
OOEF'~ 

OOF2'" 

LL OOF3", 
·OOF4,'" 

CD OOA2'" 
CD (lOOt): :I.D 
CD 0000:09 
3::::1F 
200E 

7E 
B7 
-::':7 
C8 
FE2E 
CA 025C'" 
CD 0000=1C: 
2829 

CD (1000=20 
CD OOOO=lC' 
EB 
20:lD 
EB 
CD 0000 = 12: 
1.:31. A 

CD 0:1.:1.6'" 
E5 
21. 0005 

7E 
B7 

2804 

· , 

CALLS: 
GETLAB - PARSE. L.ABEL 
NEWLIN - SET UP FOR NEW LINE 
EVALC- COMPILE EXPRESSION 
I<ISNL - CHECK FOR TERMINATOR 
NAM::::ET - PARSE NAME 

· , , 
CARTYP ~ CHECI< CHARACTER TYPE 
FUNCTION - PARSE FUNCTION CALL .. 

'J 

;----
LINCPL: CALL 
LINXT= CALL. 

CALL 
,JRC 
,JRNZ 

;+ 

· IF THE L!NE , 
· COMMENTS ARE , 
;-

TST 

NEWLIN 
I<]_B 
CARTYP 
•• LAB 
•• NAi"l 

STARTS WITH A 
IGNORED (BUT 

1'1 

;SI<IP BLANX 
;CHECK CHARACTER TYPE 
;DIGIT~ L.ABEL THEN 
~ LETTER';:- NAME! 

DOT ....... IT IS A COMMENT 
STILL COUNTED AS LINES) 

;IF NULL., SET CARRYE 
+.lFN M -A? ?E MOV A.M J 
+ ORA 

STC 
HZ 
CPI 
JZ 
CALL 
,JR.Z 

H-

AJ 

.. ' " . 
LINEND 
I<ISNL 
LEND 

;STARTS WITH DOT? 
;SKIP TO END 
; IS TERMV? 

.;LEAVE IT. BE ,THEN 

THE FIRST C;HARACTER ISA LETTE'R. IT IS A COI'1I"IAND 
IF IT IS FOLLOWED BY ATERMINATCIR. IT IS. A COt"lMAND 

; lAJITH NO AI~GUMENTS. OTHERWisE WE TREAT IT AS AN 
; EXPRESSION 
;-

• • NAIYJ = CALL 
CALL 
XCHG 
..JRNZ 
XCHG . 

;+ 

CALL 
JIYJPR 

NAMSET 
KISNL 

... EVL 

FUNCTION 
LEND 

; PARSE THE NAME 
;END OF LINE? 
;HL-)STARTDF NAME 
;NOT END. BACKUP 
;DE-)START,HL-)END 
• FUNCTION CALL 
;END OF LINE 

LABEL!:;) ARE PARSED OVER AND PUT I NTO THE NAMES TABLE 
; THE LINE NUMaER OF THE LINE WHICH CONTAINED THE 
; LABEL IS SAVED IN THE V.ALUE FIELD OF THE NAME 
;-
• .LAB: . CALL 

,F:'Ll8H 
LXI 
DAD 
TST 

GErLAB 
H 
H. $NVAUJE 
D 
M 

;PARSEL.ABEL. 
;SAVE LINE PTR 
~ '.)FFSET, OF VALUE 

+.IFNM 
+ 

-A? ?t M0v.' 
QRA. ,AJ 

;~HL~>VALUE 'FI ELD 
;,.;'rFNONZERO. [ 

A.'M·· ] 

+ 
NZERRORER.DUP, 

'. ,JR;l •• O()04 
; m.IPLICATE LABEL.E 
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00F7" CD OOOO:OE 
OOFA" 3C' 
OOFB" 
OOFB" 3A 6'~34 

OOFE" 77 
OOFF" El 
O:lO(l" 1:3C2 

0:1.02" CD 0000: OF 
010!:i" CD 0000:1D 

0108'" 7E 
0:1.09',· B7 
010A" r'O __ 1..-

0108" -00:'-":) 
":;;""-' 

010C" FE::::B 
010E'" 2:3B4 
0110" FEOA 
0112'" C8 
0113-' 2B 
01.14-' l8AE 

Oil 6. " CD 0000= 09 
01.19" 301:1. 
011B"··· CD 0000=::20 
Oil E;:' '2161:28' 
01:;;;;!",' CD'. 9066: :21 
t)d::4~" C4 O(IOQ': iF 
01. 27 ~. C[lOO(lO: :I. D 

+ CALL ERRPGI'1 
+ • BYTE ER.DUP 
+ •• 0004=J 

LDA CURLIN ;A=LINE :1* 
MOV M,A ; SAVE IT 
POP H ; RESTORE PTR 
dMPR LINXT ;NClW DO LINE 

THE CODE IS COMPILED - THE ONLY THING THAT REMAINS ON 
; THE LINE H:; AN EXPRE:::;SION (FUNCTION CALL. ETC.) 
; THEN THE TE:RI'1INATOR IS CHECKED AND WE EXIT 
;-
• • EVL; CALL 
LEND: CALL 

+.IFN 1"1 
+-

;++++ 

GETI.:-AB 

1ST 

ORA 
RZ 
INX' 
CPI 
.JRZ 
cpr 
RZ 
DeX 
dMPR 

.,.' 

EVALC 
KLB 
1'1 
-A? ?r: MOV 
AJ 

H 
.I' •••• 

• 
LINXT 
NL 

H 
. !._INxr 

, 
; CO.MPILE IT 
~SKIP BLANX 
;CHECK-FOR ENDL 
A.M ] 

;HL-)-AFTER TERMY 
;SEMI? GO AGAIN 

; NEWLINE? 
;END OF LINE 
;BACK IT UP 
; IS FI=i:OM IF 

PARSES A LABEL AND PUTS IT INTO THE NAMES TABLE 
FOR THE C:OMF'U.ER 

;, NEEDS: 
; HL -"::> PCiSS.IBLE LABEL 

; RETURNS: 

· , 
u 
'J 

· , · , 

CARRY SET JF NO LABEL, ELSE 
HL -:> AFTE~ LABEL 
DE -::> NAMEEfLlfll::K ADDRESS 

.CALL,..S-:: 
CARTYP - CHISCK 

, : .,' :,:' 
:I.ST· CHAR 

NAI"ISET - PARSE NAME 
NAI'1ADR - Look: up' NAI'1E 
NAMBLD C:REATE NAME 
I(LB - SKIP BLANX AFTER LABEL 

;---....,. 
13ETLAB: CALL 

.JRNC 
CALL 
LXI'" 
CALL 
CNZ. 
CALL 
CLC. 

CARTYP 
:':u. FAIL 
NAMSET 
. H. LOCTAB-$NL I I\II( 
NENAME 
NAMBLD 
KLB 

;: IF: 1ST CHAR IS 
;I\IOT NUMBER .. RET 
;PARSE LABEL 
; NAI"IES . L I STHEAD 
;LOOK IT UP 
;CREATE IT . 

.; SI<IP .BLANKS 
;CLEAR CARRyr: 

( 
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01.2A'· 
012B'" 
01.2C··· 
012D'" 

012E'" 
0j,2F'" 
0130'" 

0133'" 
01:35" 

0136 .... 
01~:7'· 

0l.:3:3'· 
0l.:39··· 
013A" 
01313'" 
0:1: ::::E" 
01~:F'" 

0140'" 

014·1'" 
0142" 

. 

137 
C9 
:37 
C9 

E5 
D5 
2A 69~t2 

FDE5 
Dl. 

113 
7~: 

23 
72 
.").':) 
.. :.. .... t -... -. 
44- l-:.9~2 
Dl. 
E1 
c'>:) ..... 

E5 
1.1 ea31.C 

+ ORA 
RET 

• • FAIL: STC 

;++++ 

· . , 
; SAVREF 

RET 

AJ 

;SET CARRY 

SAVES THE LINE NUMBER OF THE CURRENT LINE IN THE 
REFERENCE TABLE- AFtER THE FIRST PASS IS MADE OVER 
ALL LINES, ALL REFERENCES WILL BE RESOLVED BV RESOL.V 

· , . 
; NEEDS: 
· , ICPI~EF- INDEX INTO REFERENCE TABLE 

CURLIN - NUMBER OF CURRENT LINE 
· • 

RETURNS = 
I CPREF - BUI"IPED BY ONE 

; LINE NUMBER SAVED IN REFERENCE TABLE CPREF 

;----
SAVREF= 

t·IFIDN 
+ 
+:1 

;++++ 

PUSH 
PU.SH 
LHLD 
MVD 

EV 
POP 

nex 
MOV 
INX 
MOV 
INX 
SHLD 
POP 
POP 
RET 

H 
D· 
ICPREF 
D~Y 

D 

n 
M,E· 
H 
M,D 
H 
ICPREF 
0 
H 

GETREF < 

;HL-)-TABLE ENTRV 
;DE-:>CURRENT ADDR[ 

J tVJ. [ PUSH Y 

;POINT AT TOKEN 
;SAVE IT 

;SAVE THE PTR 

LOOKS UP THE ADDRESS OF THE GIVEN L I.1'-iE I N THE LINE 
TABLE CREATED AT COMPILE TIME 

; NEEDS= 

· . , 
A = NUMBER OF LINE TO FIND 

; RETURNS: 
· 7 DE .,...y JSTSYTE ell= I::ODE qOMPILED FOR THAT LINE 

'. • .. , 

· . , . 
,~ .; -~'--, ,-~1:'~~~·\\,. 
G.ETREF: ' .. pu~a4 

. !..;cXI 
H < 

. D. CPLIN. ; DE-:>TABLE OF LINES 
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0145'" 3D 
0146--- :37 
0147-- 6F 

LL 014:3'- 2600 
.014A'- 19 
014B'- 5E 
014C--- 23 
014D--- 56 
014E--- E1 
01.4F'" C9 

0150'" 2A 6':'>32 

01.5:;3-' AF 
0154-" 77 
(11.55'" 23 
015¢~'" 77 
0157" 21 'g -6;.1 1_: 

'Q1SA" E5 
., 

DCR 
ADD 
MOV 
CLR 

+.IFI\I H ... A?, ?[ 
DAD 
MOV 
INK 
MOV 
POP 
RET 

;++++ 
· ,. 

RESOLV 

A 
A 
L,A 
H[ 
MYI 
D 
E,I"I 
H 
D,I"I 
H 

;MAk:E 0 BASED 
;WORD OFFSET 
;HL,==L,INE NUMBER 

XRA A]J 
;HL->TABLE ENTRY 
;DE=ADDRESS OF 
;COMPIL.ED CODE 
;FOR THAT L.INE 

; RE:3·tJI_VE:=; REFERENCE!3 T') I_ABEI_!3 A 1\1 [I I_INE!:; IVIA[t[':: BY S~~IP~3 

AND GOTOS IN COMPILED CODE 

; I\lEEDS: 
CPL.IN - TABLE OF POINTERS TO EACH LINE OF 

COMPILED CODE 
; .··CPREF- TABLE OF LINE NUMBERS OF LINES WHICH 

CONTAIN UNRESOLVED REFERENCES' 

; RETURNS:" 
· , RESOLVES ALL SKIP,GOTO REFERENCE!::; TO BRANCHES 

TO SPEC I F I C ADDRESSES I N THE COI"lP I LED CODE 

.~ . CALLS: 
GETREF - GET LABEL REFERENCE NAME 
NXTVAL - GET VALUE OF NAME 

; NOTES: 
GOTO I~EFERENCES L.OOK LIKE: 

CP.GO 
PTR TO NAMEBLOCK 
o 

SKIP REFERENCES LOOK LIKE: 
; CP.SKP 

LINE • TO SKIP TO 

; THEY A·RE RESOJ_ V I:: [t I I\lTO: 

· , CP.BR 
ADDR IN COMPILED CODE TO GO TO 

· , 
;----
RESCII:" Y: LHLD 

CLR 
+. IFN A:""A. [ 

MOV 
Il\iX 

. MOV 
LXX" 
PI)SI-t' 

ICPREF 
A[ 
I"IVI A.O:][ 
M,A 
H 

" M .. A 
H.CPREF 

'1--1. '. 

;HL->NEXT REF SPOT 

XRA A]J 
; ZERO LAST ONE, 

; HL - )-REF TABLE 
;SAVE REF.PTR 

.; WE ,GET THE ADDRESS I)F THE NEXT REFERENCE AND 
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015B-' 
015C---
01!5D'" 
015E'-
015F--

OJ,6(V 
016:1.'" 
0162'" 
016:3--
0164'-
0165-' . 
0166.-' 

0167 ... · 
0169'" , 
01.6B-·· 
016C-' 
016.0---
o 11:.E,-
016F--: 
0170--' 

Ei 
SF:: 

··'28 
56 
.-, ..... 
. .::..:* 

7A 
B3 
C8 
E5 
EB 
7E 
23 

FE08 
2019 
E5 
SF:: 
23 
56, 
EB 
CD 0000:22 

LL 017::::-'- 7D 
0174 ... ' B7 

" 0115--
0177'" 

, /017A'" 
O:l_7B'-
017B---

"2004 
,CD OOOO:OE 

E1 

017C-- CD 0;1.41" 
o 17.F ,- 73 
01:30 ,~ 23 
OlEf1-~ '.72 
(-~'1' '.~, ... / "';". ·1.·~_ r17' • .1 " ~ .... f"::' -,: __ 11..: 

+ 
-I-

" . 

; FIND THE ADDRESS OF THE COMPILED. CODE WITH CONTAIN 
; T.HE. RE"FERENCE. THE TYPE OF REF"ERENC:E (CP. S~:'p, C:·P .. 130 ) 

I :::; REPLACED BY A TRANSFEI=i: OF CONTROL CODE CP .. BR 
;" .. -
• • NXT: POP . 

MOV 
INX 
!"IOV 
INX 
TSTD 
MOV 
ORA 
RZ 
PUSH 
XCHG 
MOV 
INX 

;+ 

H 
E~M 
H 
·D~M 
H 
D 
A~D 
0 

H 

A~M 

H 

;HL-:>NEXT REFERENCE 
;DE-:>LINE WITH REF 

;IF 0, NO MORE[ 

+1J 

;SAVE REF PTR 
;HL->LINE WITH REF 
;A=TYPE (SKIP.GOTO) 
; HL,...:>REF INFO. 

; IF IT ISA GOTO (CP.GO) THE NEXT :2 BYTES HAVE THE 
; A('DRE:=;8 "OF THE "IAM'E" WHIC:H .C()NTAINS THE LABEL Tel 
;130 TO. THE VALUE FIELD HAS THE LINE NUMBER OF 
; ·THE LINE WHOSE ADDRESS.WE WANT 
;-. 

CPI CP.I3(I 
.JRNZ •• SKP 
PUSH H 
MOV E~M 
INX H 
MOV D~ 1"1 
XCHG 
CALL NXTVAL 
TST L 

; GOTO? 
; NCr? TRY SKI P 

;DE=ADDR OF NAME 

;HL->NAME NODE 
;HL=LABEL NUMBER 
;CHECK LINE #[ 

+.IFN L -A?, --n MOV A,L. J 
+ ORA AJ 

ZERI=i:OR ER.LAB ;O? WAS NO LABELE 
+ ,JRNZ •• 0005 
+. CALL ERRPGM 
+ ~BYTE ER.LAB 
+".0005=) 

POP H ;HL->WHERE ,TO pUT ADDR 

; HERE WE HAVE THE LINE NUMBER OF A LINE TOGO TO 
; WE GET THE ADDRF::,SS OF THE. CORRESPQNDING COMPILED 
; CODE LINE AND 1=i:E;PLACI:: THE:NAMEBL.OCI{ ADDRESS (GOTO)· 
; OR LINE NUMBER (SKIP) WITH THE CODE LINE ADDRESS 

.;l,-

CALL 
. MOV 
INx' 

,'MOV 
,· ... lMPR 

GETREF 
M~E 
H 

. M~D 
" .NX! 

; DE"::" )·CIJDE LINE 
;~~AVE AQPRESS 
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01.84·" 
0186'" 
01 :::::: .. ' 

01BA'" 
()l.:::C:· ... 
018F'" 
0190'" 
01.90'" 
019:=: " 
01.94· ... 
0197"~ 
I) 1. 9:3" 

.019A··· 
019D" 

01AO" 
O:l.A:2··· 
01A!:i'" 
01.A6··· 

Ol.A6··· 
.O.lA7·' 
OlAA'" 
OlAJ:!" 

; OF THE CODE (SO SK 99 WORKS EVEN IN A 5 LINE F~OGRAM) 
~ IF NOT A SKIP OR GOTO~ IS IMPOSSIBLE ERROR 

FE07 
2808 
FE04 

2B04 
CD OOOO:OE 
()~: 

:~:A 69:~:4 

BE 
FA (ll.7C·' 
7E 
1:::E2 

+ 
+ 
+ 

;-
... SKP= CPI CP.SKP 

. ..JRZ •• :::=1(1 
CPI CPa IF 
NZERF~OR ER. IMP 
.. JRZ •• 0006 
CALL. ERRPGtvl 
.BYTE ER.IMP 

+ •• 0006:J 
• • SK1: LOA 

CMP 

;++++ 

; CGO 

....1M 
Iv!OV 
.JMPR 

CURLIN 
M 
•• 130;( 
A.M 
•• GOX 

; SK I P REF'? 

;IF IS LIKE SKIP 
;NO! CANT HAPPEN[ 

;A=LAST LINE # 
; I S LARGER"? 
; SI{IP TO LAST 
;A=LINE • TO SKIP 

COMPILE-TIME GOTO PROCESSOR. SAVES THE REFERENCE 
; AND STORE!:; THE ADDRESS OF THE LABLE NAME IN 

THE COMPILED CODE BLOCK 
· , 
; RETIJRNS: .. , 
· , 

;----

CP.GO 
ADDR OF NAMEBLOCK 

CD 012E/ CGO: CALL SAVREF 
CD 0116/ CALL GETLAB 

CERROR ER.LBS 
3004 + JRNC •• 0007 
CD OOOO:OE + CALL ERRPGM 
:3F + • BYTE ER IS LB==; 

+ •• 0007=J 
;++++ 

STUFDE 

;SAVE REF L.INE #; 

;DE->NAME OF LABEL 
;IL.LEGAL L.ABELE 

SAVES THE CONTENTS OF DE IN COMPIL.ED CODE 

· 7 

NEEDS: 
JY -> WHERE TO SAVE CODE 

· , DE = :2 BYTES TO SAVE IE FIRST. THEN D) 

RETURN~;= 

· , IY -> AFTER LAST BYTE SAVED (D) 

CALLS: 
GENCOD -SAVE Ol\IE BYTE 

;----
78 ,'. STUFDE:' MOV 
'C}) ,0000:1,4 CALL' 
7A 1'10V 
C3 000P:14 ....IMP 

A,E 
GENP:ID 
A.D 

"GENCOD 

; STORE LABEL NAI'1E 
;ADDR IN. THE CODE' 
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01AE" 
LL 01.AE'· 0600 

01BO'- CD 0000=17 
01B::::'" 5::: 
01B4'" CD 012E" 
01B7'- 3A 6':;'~:::4 

LL Ol.BA'" 1600 
01BC'" ::;::::: 
O:l.BD·' 5F 
01BE'" F2 01A6'-
01C1" lEOl 
01 (::3 .,: 18E1 

;++++ 

CSKP 
; COMP I LE --T I ME SK I P PROCESSOR, SAVE THE REFERENCE LINE 
, AND STORES THE LINE NUMBER TO SKIP TO IN THE COMPILED 
; CODE 
• , 

SKIP <INTEGER:> 

; <:INTEGER:> - ANY POSITIVE OR NEGATIVE INTEGER GIVING 
THE NUMBER OF LINES TO SKIP (FORWARD. BACKWARD) 

· • 
GENERATE::: r. 

CP.SKP 
LINE # TO (2 BYTES) SKIP TO 
o 

CLOBBEI;:S DE. BC 
· • 
;----

CSKP: CLR Be. 
+.IFN B-A? ?[ MVI B. i)] [ XRA A]J 

CALL GET::::KP ;GET NUMBER 
MOV E.B ;E = SKIP NUM 

IFSI<F': CALL SAVREF ; SAVE REFERENCE 
LDA CURLIN ;A=LINE # OF LINE 
CLR D[ 

+.IFN D .... A? ?[ 1"1 V I D,OJ[ XRA A]J 
ADD E ;A=LINE TO SKIP TO 
MOV E.A ;D=LINE TO GOTO 
.JP STUFDE ;:>O? OK THEN 
MVI E.1 ;IF (0. DEFAULT TO 
.JMPR STUFDE ;AND EXIT 

;++++ 

; C:IF 

1 

COI"lPILE-TI.!"IE IF PROCESSOR. GENERATES THE CODE TO TEST 
; ARGUMENT TO IF AND A SKIP AROUND THE LINE AFTER THE IF 

· • 
· , 

IF ·::CONDITION:>. ZGRA$S ~:;TATEMENTT 

(CONDITION:>- ANY ZGRAS$ EXPRES::::ION. PREFERABLY ONE 
WHICH· 
· • · • 

EVALUATES TO TRUE (·1) .OR FALSE (0) AND CONTAINS 
I~ COMPAR I SON 

· , 
; ... GENERATE:;; : 

· , 
CPo IF 
Ctj'DE: TO 

;(L 

;.CP. SI<P 
; 1 

· , 
o 

EVALU.ATE. <CONti ITION> 
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.'. 

01C5"­
O:l.C7··· 
01CA'-
01.CD"-

Ol.DO'· 
OlD:;:'" 
01.05'" 

Ol.DE:··· 
O:lD9'" 

01DB"-

1EOl 
CD 01134'" 
CD OOOO:OF 
C:3 0000=0:3 

DD5EOO 
DD2:3 
DD5600 

D5 
DDE:I. 

C9 

CALLS: 
IFSI{P - GENERATE SKIP ADDR 
EVALC - COMPILE CONDITION CODE 
BLANX - SKIP TO NEXT ARG 

;----

;++++ 
· • 
; XBR 

MVI 
CALL 
C~LL 
,JMP 

E.l 
IFSKP 
EVALC 
BLANX 

;GENERATE SKIP ADDR 
;AND TEST CASE 
; :3KI P COMI"IA 

; EXECUTION TIME BRANCH ROUTINE, BRANCHES TO THE 
; GIVEN ADDRESS IN COMPILED CODE 

· • 
· , 
· , 

NEEDS: 
CP.BR 
ADDR OF LINE TO GO TO 

RETURNS: 
IX -> NEW PLACE IN COMPILED CODE 

.;----. 
XBR= MOV E,'O'( X) 

X 
D,O(X) 
X.D, 

;DE->LINE TO GOTO 
INX 
MOV 
IvlVD 

+.IFIDN [X] [Xl. [ , PUSH 
;rX-)-NEW LINE[ 
D 

+ POP X 
+J 

RET 

XIF 
EXECUTION TII"IE IF PROCESSOR, EVALUATE THE EXPRESSION 
AND IF IT IS TRUE EXEC.UTES THE LINE AFTER THE: IF 

NEEDS: " 
; CPA IF 

; 

; 
:; 

· , 
· , 
· , · ,. 
· • · • · • 

CODE FOR EXPRESSION 
o -
CP .. BR 
ADDR TO SKIP TO 

RETUI::::NS: " 
IX -) THE BRANCH CODE AFTEI::;: THE IF (FALSE) 

THE CODE'.qFTER THE IF (AFTER THE BRANCH, TRUE) 

CALLS: 
EVLCPL EVA~UA'rE COI'1P I LED' CODE 
POPOPND ';';POP. OPERAND 
CONVI . ::.. .. CONVERT \IALUE 

;--~- , :-.' 
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01DC'" DD!:iEOO 
01DF" DD23 
OlEl" D056.00 
01E4" 0023 
01.E6·' 05 
01E7'" CO 0000=10 
OlEA" 3E04 
01EC'" CD OOOO:OA 
OlEF'" CO 0000:24 

OlF2" 7A 
O:l.F:3 " B3 
01F4'" D1 
'Ol.F5··· CO 

01F6" 05 
01.F7··~ DDEl 

01F9'" C9 

+ 
+ 

XIF: MOV 
INX 
I"IOV 
INX 
PUSH 
CALL 
MVI 
CALL 
CALL 
TSTD 
MOV 
ORA 
POP 
RNZ 
MVD 

E,O(X) 
X 
D,O(X) 
X 
D 
EVLCPL 
',$IVAL 
CONVI 
POPOPND 
D 
A,D 
D 
D 

X,D 

;GET BRANCH AODR 

;SAVE IT 
;STACK HAS RESULT 
;CONVERT TO INTEGER 

;DE=RESULT 
;IF O. RETURN£: 

+1] 
;DE == BRANCH ADDR 
;WAS FALSE 
;GO TO IT£: 

+.IFIDN 
+ 

eX] 
POP 

ex], £: PUSH D 
X 

+J 
RET 

;++++ 
· , 
; CFOR 

COMPILE-TIME FOR PROCESSOR? GENERATES THE CODE 
;' FOR THE "'FOR" STATEI"IENT= 
· , 

FOR <:ASSIGNMENT), <CONDITION), <INCREMENT> 
; BODY OF LOOP (ANY STATEMENTS) 

NEXT <NAME> 
· 'J 

· " 

· • 

· , 

· , 
· • 
· " 

n , 
• ,,' 
; 

· • 

<ASSIGNMENT> -ANY ZGRASS ASSIGNMENT STATEMENT. 
THE <NAME> PART HERE MUST BE THE SAME AS THE 
<NAME> IN THE NEXT~I~ ORDER FOR IT TO WORI< 

<CONDITION) - ANY ZGRAS~;' EXPRESSION. PREFERABLY 
IT DOES ACOMPARI'SONAND EVALUATES TO TRUE 
(1) OR FALSE (0) . 

<INCREMENT) - ANYZGRAS:::: EXPI:;:ES!:::ION WHICH EVALUATES 
TO A FLOATING POINTNI..JI"IBER. IT WILL BE ADDED ' 
TO THE <NAME) IN THE NEXT STATEMENT 

<NAME> - ANY NAME. ARRA~.ELEMENT, SPECIAL VAR 
(ANYTHING WHICH MAY ~E ASSIGNEO INTO) 

RETURNS: 
CODE FOR <ASSIGNMENT) 
o 
CP.IF(IF STATEMENT) 
LINE # OF LINE AFTER NEXT (2 BYTES) 
CODE FOR <:CONDITION> 
o , 
CODE FOR 'STATEI'1ENTS IN BODY , 
o~ FOR LOOP (EACJ{ NULL' TERM INATEO) 
{::PDE TO PUSH <1\f~ME>" IN Ngxt STATEMEI~T 
CODE TO EVAUJATE . ~I NCREMENT) 
I:;P .. INC ( I NCREl"lENTl' 
CPu BR ( BRANCH) " 
APDRESS ()F IF !:n-ATEMENt', (2 Bvtr::S j 
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OiFA" 

OtFA'" CD t)26:3··· 
OiFD'" CD 0000: OF 
0200" CD 0000: 0:3 
020::::'" FDE5 
0205'" 3E04 
0207-- CD ()ooo: 14 
020A'- CD 01.C5-· 
0200'- £5 
020E'" CD 025C" 
0211 " FD2:::: 

,0216'" :3004 

· , 
· • · , 
· , 

· , 
; . 

NOTE~;: 
IF THE (NAME> USED IN THE NEXT AND ASSIGNMENT 
DO NOT MATCH IT'S TUFF TITS BECAU~E THERE IS NO WAY 
TO CHECK AT COMPILE TIME. (CONSIDER THE CASE OF AN 
ARRAY EL.EI"IENT WH I CH IS ONLY KNOWN AT EX ECUT I ON 
TIME) NESTED FOR~S WILL WORK, ERROR MESSAGE ARE 
ISSUED IF THE NEXT'S AND FOR'S ARE NOT MATCHED 

CALLS: 
CLRIY - CLEAR IND ON IY & BACKUP 
CIF - COMPILE IF C9DE 
GENCOn - GENERATE 1 BYTE OF CODE 
BLANX - GET NEXT ARG 
EVALC - GENERATE COMPILED CODE 
KISNL.- CHECK END OF LINE 
LINCPL - COMPILE ONE LINE 
LINEND - PROCESS END OF LINE 
IPUSH, IPOP - PUSH POP OFF Neu 
OPUSH - GENERATE PUSH OF OPERAND 
::::TUFDE - SAVE DE IN COI'1P I LED CODE 
FPt..lSH - PUSH FLOAT I NG NUMBER ON NCU 

USES: 
; CURLIN - LINE • O~ CURRENT LINE 
· • 
;----
CFOR= 

WE BACK UP OVER THE CP.FOR AND GENERATE THE CODE 
; FOR THE (ASSIGNMENT> PART. THEN THE CODE FOR THE IF 
; (CONDITION)' ISOENERATED 
;-

CALL 
CALL 
CALL 
PUSH 
MVI 
CAL.L 
CALL 
PUSH' 
CALL 
INX 

CLRIY 
EVALC 
BU~NX 

Y 
A. CPR IF 
GENCOD 
CIF 
H 
LINEND 
Y 

;DEC IY, . CLEAR 
; GENERATE ASS I I)N CODE 
;HL->CONDITION 
; :::;(.!tVE ADDR OF IF 
;GENERATE IF 
; S(.!tVE IT 
; FOI:;: CONDITION 
;SAVE INC ADDR 
;END OF LINE 
;END OF EXPRESSION 

WE F'ARSE LINES UNTIL THE NEXT STATEMENT HAS BEEN FOUND 

IF THERE IS A jl..jE~T 'I THE LAST TOKEN WIL.L BE CPR NXT 
(BEFORE tHEENtlJ:NG NULL OF TI..:JE LINE) ANY (JTHER FOR/NEX 

:. '~'~ '% T ...• 
; PAIRS WII_I.:,::f,iAv~·aE!;::N PARSED OVER BY NOW 

• .NXT= 

+ 

CALI_. LrNCPL 
CERRCtR ER~NXT 
,JRNC ... 000::;: 

;DOA STATEMENT .. 
;MISSING NEXT![' 
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021S'" 
021B'" 
02l.C··· 
021.C·-
02:lF'" 
0221.'" 

o 22!;; .-

022S" 
0229" 
022C'" 
022E'-
02:3:1." 
0234'-
()2::::6'" 
02:;:9'" 
023B-' 
023E'" 
0240" 
0241'" 
()24·2!~· 

024·6'-
024S'" 
024B" 
024C" 
024F" 
0250'" 
0252'" 
0255'-
0256'" 

'-'_ 0257'-
0,25:::'" .' 
0259" 
025A'" 
O?c;yj,,· .. , ...... ~I:.l ,_ 

CD (I000:0E + 
44 -I-

CALL ERRPGM 
.BYTE ER.NXT 

FD7EFE 
FE06 
20FO 
FD2B 
CD 026S'" 

E'-' _..:." 
CD OOOO:lC 
200D 
21 02'~B'-

CD 0000:1.1 
3E06 
CD 0000:23 
lS05 
CD 0000: OF 
FD2B 
El 
3E06 
CD 0000= 14 

::3E05 
CD 0000:14 
Dl 
CD 01A6-' 
13 
FD23 
3A 69:34 
3C 
12 

7E 
B7 
CS 
2B 
(:9 

+ •• 000::::: J 

;+ 

MOV 
CPI 
.JRNZ 
DCX 
CALL 

A.-2(Y) 
CP.NXT 
•• NXT 
Y 
CLRIY 

; CHECK -FOR NEXT 
; I F NOT. .JUST 
; CONTINUE 
; IY-::·NULL 
;DEC IV. CLEAR 

THE NEXT HAS BEEN FOUND. IT HAS ALREADY GENERATED 
THE CODE TO PUSH THE <NAME)'· PART. WE JlIIUST GET 
THE POINTER TO THE <INCREMENT) EXPRESSION AND 

; GENERATE THE CODE FOR IT NOW. IF THERE IS NONE. 
; A DEFAULT VALUE OF 1.0 IS PUSHED 
;-

XTHL ; HL-)'I1\ICI=<: EXPR 
CALL I<I~=:NL ; I!::; THERE ONE? 
.JRNZ •• INC ; YES? PARSE IT 
LXI H.FONE ;HL-:>1.0 
CALL FPt.lSH ; PUSH ON NCU 
MVI A,$FVAL ; FLOATING TYPE 
CAI_L OPUSH ;GEN PUSH CODE 
.JMPR •• BR ; GENERATE BRANCH 

•• INC: CALL EVALC ;GEN INC CODE 
DCX Y 'SKIP THE NULL. 

• A BR= POP H • RESTORE HL. 
MVI A.CP.INC ;AND INC IT 
CAL.L. GENCOD 

;+ 
NOW THE BI=<:ANCH BACK TO THE IF STATEI'1ENT IS GENERATED 
ON THE STAC"'::· WE SAVED THE ADDRESS OF THE CP. IF. WE· 
STUFF THIS IN THE BRANCH ADDRESS AND STUFF THE LINE 
NUMBER OF THE LINE AFTER THE NEXT INTO THE IF"'S 
DISPATCH FIEL.D (2 BYTES AFTER THE CP.IF,SEE elF) 

;-

+.IFN 1"1 

MVI 
CALL 
POP 

, CALL 
INX 
INX 
LDA 
INR 
STAX 
TST 

+ ORA 

;++++ 
'~' , 

RZ 
. [lex 

'RE::T 

LINEND 

A.CP.BR 
GENCOD 
D 
STUFDE 
D 
Y 
CURLIN 
A 
D 
M 
-A? '7-'[ 1'1.C1V 

~BRANCHTO 
;THE CONDITION 
;DE-)IF TEST 
; !:;:AE IT 
; DE-)'IF LINE :1* 
;LEAVE A NULL 
;A=CURRENT LINE :1* 
;NEXT LINE *I: 
;SAVE FOR IF 
;IF NULL, EXIT[ 
A.M J 

;BACK I]YER NEWLINE 

;. SKIPS TO THE BEGINNING OF THE NEXT LINE 
;; 
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LL 
025C'" 
025C'-
025D"-
025E'" 
025F'" 
0260'" 
0262-' 
()2e.::::---
0265'" 
02e;6'-

0268" 
026C"-
02(:.E··· 

7E 
B7 
C8 
2:3 
FEOA 
C8 
FE:;:B 
C8 
18F4 

FD36FFOO 
FD2B 
C9. 

.; NEED!:;:: 
HL -)- ANYTHING 

; RETIJRf\l~;: 

HL -> START OF NEXT LINE OR NULL AT THE 
END OF THE STRING IF NO NEXT LINE 

;.:----
LINEND= . TST M 

+.IFN M· -A? ?[ !"IOV 
;IF NULL. RETURNC 
A,M ] 

+ ORA 
RZ 
INX 
CPI 
I~Z 
CPI 
RZ 
..JMPR 

;++++ 

CU::O:IY 

A] 

H 
NL 

4"" If ••• , 

L.INEND 

; SI<IP TO ··NEXT ONE 
; NEWLINE? 
;RETURN THEN 
; SE!"II? 
;RETURN THEN 
; KEEP CHECI<:: IN'-

LITTLE ROUTINE TO BACK UP IY ONE BYTE ANDCLEAR WHERE 
; 1 T FtC) I NTS, TH I 8 18 SCI MANY I NS"rRLfCT I (INS l·H'A·T I MADE 
; IT A 8IJBRIJlITrNE~7 CfNLY IJSED II\I C=OMPIJ_ER C:ODE 
· , 
;.--.. -
CLRIY: MVI 

;++++ 
· • 

CNXT 

[lCX 
RET 

..,..:1. (Y).O 
Y 

; CLEARBACI< 1· 
;DEC PTR 

; COMPILE-TIME NEXT PROCESSOR. 13ENERATES THE conE TO PUS 
H 

THE VARIABLE NAME OF THE NEXT FOLl_OWED BY A CP.NXT TOK 
EN 

TO TELLCFOR THE NEXT HAS BEEN FOUND 

; NEXT <NAME> 

<NAME> - ANY ZGRASS NAME. SOMETHING WHICH l'1AY BE 
; ASSIG~ED TO 
; .... ,>! ' 

:; t3~NERATES: 
CODE TO PUSH <:NAME)­
CP.NXT:CNEXT TOKEN) 
(I 

CALLS: 
EVALC _. (,ENER,ATECOMPI LI;.D CODE 

; CLR I Y CLEAR.l ND ON I y.:& BACKUP 

;-~-.-

. q26F'" CD 02618'" CNXT: CALL .. 
CALL 

CU~IY 
EVAL.C 

; {:tEC IV. CLEAR· 
;GENERATE YAR PUSH .... 0272 .:'. C~I oot)!) :. OF . 
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0275"-
0279'" 

027A'" 
027(:'-
027F'-
0282'" 
0285-" 
()288'" 
028B'" 
028E-" 
0290'~ 
()2·~3··· 

0295'-
0298'-
029B-' 

FD36FF06 
C':<"J 

., -1 ( V)., CP .NXT ;NEXT FOR FOR 

L.·' , 
.;' XINC: 
; EXECUTION-TIME INCREMENT ROUTINE - USED ONLV BV 
; FOR/NEXT TO ADD THE INCREMENT TO THE NEXT VARIABLE 

· , 

· , 
· , 
· , , 

· , 

oi , 

NEEDS: 
IV-:=> INCREI"'IENT TO ADt) 

NAME TO ADD IT TO 

RETURNS: 
IV-:::- NAME WITH INCREMENT ADDED 

CALLS: 
PSHOPND,POPOPND - PUSH, POP OPERAND 
GETOPND - GET OPERAND 
GETVAL - GET VALUE OF NAI"IE 
DONW:: - DO NCU OPERAT I ON 
ASSIGN,- ASSIGN VALUE TO NAME 

;----
0606 XINC: MVI 

CALL, 
CALL 
CALL 
CALL 
CALL 
CALL 
Mvr 
CALL 
MVI 
CALL 
,-IMP 
.WORD 

B,$FVAL 
CONVI 
POPOPND 
GETOPND 
PSHOPND 
GETVAL 
POPOPND 
A,N.FADD 
DONCU 
A,$FVAL 
PSHOPND 
ASSIGN 
OH, 0:1.::::014 .. , 

; I"IA~<E SURE IT'- ~=.:; 

;FLOATING POINT 
;GET INC ON NCU 
;FETCH THE NAME 
;PUSH THE NAME 
;CONVERT TO VAL 
~VALUE ON NCU 

CD OOOO:OA 
CD 0000:24 
CD 0000:16 
CD 0()OO:25 
CD 0000:18 
C:D 0000::24 
3El0 
CD OOOI):OD 
:=:E06 
CD ,0000:25 
C:::: O(IOOlf 07 
0'000 (~I1l:::C)NEJ: 

.END 

; ?\DD THEM 

';PUSH RESULT 

;ASSIGN TO NAME 
.; I=U)AtING 1.6 
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