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y..:., 

0003 

0000" 
0000/ 
q001/ 
0003/ 
0004~' 
0006;' 
0007> 
0009" 

',::OOOA'" 

7D 
CB3C 
l.F 
CB3C 
1F 
CB3C 
iF 

.()601:;:/ iF 
(i(u::1P'~" ,6F: 

• INSERT 
@.REMARK 
@ 
@ 

@ 

@ 
@ 

@ 

@ 
@' 

@ 

@ 

A:S.ASM 
/' 

* 
* * * 
*** ***·It·It** 

* 
* 

* 
* 

* 
******* @ 

@ 
@ 
@ 

"WHEN YOtJ CARE: E::NOUGH TO' PROGRAM 
THE VERY BEST" 

@ ZGRASS V2.00000000 . 
@BY 
@ 

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

@ 

@/ 
• INSERT 

@ 
A: MAC. ASM 

• INSERT A= ZRAM. AjSM 

N.LNK 
;++++, 

· , · " r 'DIV1.6 

• LINK' 
• I DENT ALLoe 
.PREL 
• EXTERN ERRPGI"I 
• INTERN ALLOC 
• INTERN ALLOCD 
• INTERN CORCHK .. 
• INTERN CORINI 
• INTERN DIV1e • 
• INTERN FREE 
• r. NTERN FREEALL 
-. $NLINK~ 

; 'DIVIDES HL BY,'.:t6 
; CLOBBERS THE ACCUMULATOR! 

· " 

;-~--

DIV16: 
MOV 
SRLR 
R.AR 
SRj...R 
RI1R 
S.RLR 
RAR 
SRLI1, 

'RA,R 
MOV., 

.A.L 
H 

; A=LIJW ORDER 
;H=HI ORDER 

PAGE ':I. 
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OOOE" .. C9 

(lOOF'" 
OOOF'" C5 
0010" D5 
001.1" E5 
0012'- EDAO 

001.4· ... EDAO 
OOH:.'·· E1 
001.7'" 01 
0018'" r:.· ~. 

001.9'" 23 
001A'- 72 
001B'" EB 
001C'" C1 
OO~D'" C9 

RET 

; (::HAIN 
; CMAINS THE GIVEN BLOCK AFTER ANOTHER BLOCK IN A 
; CIRCULAR LI~KED LIST 

; NEE[IS: 

· , 
· , 
· , 

· , 
· , · .. , 

I:lL -:> BLOCK AFTER WHICH NEW BLOCK GOES 
OE .,..). NEW BLOCK TO BE CHAINED IN 
THE ABOVE·. REG I STERS PO I NT TO THE FORWARO F'O INTER 
OF THEIR RESPECTIVE BLOCKS, THEY ARE ASSUMED 
TO BE 2-BYTE ADI:IRESSES 

RETURNS: 
HL -Y NEW BLOCK (JUST CHAINED IN) 
DE I S DESTROYED, OOES NOT CHANGE A OR Z 8(C BITS 

; I_IJOIC:: 
· , · . • 

· , 

· , 

· , 

FWD(OE) 
FWD(HL) = 

ON ENTRY: 

FWO(HL) 
DE 

.HL-:>*****-->*****--:>? DE--:>***** 
* A * • B * * C * 

***** 

ON EX IT: 
*****~->*****--:>**~**-->? 
* A * * C * * B * 
***** ***** ***** 

;----
CHAIN: 

PUSH 
PUSH 
PUSH 
LDI 

LOI 
POP 
POP 
MOV 
INX 
MOV 
XCHG 
POP 
R.~T 

;++++ 
• , 

B 
D 
H 

H 
D 
M,E 
H 
M.D 

B 

;LOI USES IT 

;SAVE A PTR 
;(DE) = (HL) FOR 2 BYTES 

;FWD(C) = FWD(A) CBl 
;DE-:>C 
;HL-:>A 
; (HL) == DE 

;FWD(A) =C 
; HL -.>NEW BLOCK C 

; DECHAIN·.. . ........ ;;/ . ( ..... .•.. . 
CHAINS THE SPEt:=IFle:(i BLOCt«)UTOF A CIRC:I,)LAR 

.; LINKE::P L'X,ST ;tiCiE$:{:"'()TCHECk IF IT' .IS CHAINING 
; I)I;..IT THEHEAOER "i · . • 
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(lOlE" 
0OlE'" C.5 
OOiF'" D5 
01)20'" 5E 
0021" 2'=' .... 
0022" 56 
0023" 2B 
0024"- EB 
0025'" E5 
0026'" EDAO 

0028" EDAO 
002A'" El. 
002B'- IH 
002C" C1 
002D'- C9 

., 

· , · , 
HL -) BLOCK BEFORE: BLOCK TO BE. CHAINED OUT 

(PREDECESSOR) 

; RETURNS: 

· , 
HL -> BLOCK.,CHAINED OUT 
DOES NOT CHANGE A OR Z&C BITS 

IT IS ASSUMED THAT THE FORWARD POINTER TO THE 
GIVEN BLOCK ~OINTS TO ~HE FORWARD POINTER OF THE 
BLOCK rOBE CHAINED OUT 
ON ENTRY: 
HL--)*****--)*****--)***** 

; * A * * B * * ~ * · , 

ON 

***** 

EXIT: 

***** ***** 

· • · , 
****-11'--)***** 
* A* * B ·It 

HL--)***** 
,It C * 

· , 
,;----
DECHAIN= 

;++++ 

· .7 

; ALI_DC: 

**-11.*-11. 

PUSH 
PUSH 
MOV 
INX 
MOV 
[lCX 
XCHG 
PUSH 
LDI 

LDI 
POP 
POP 
POP 
RET 

***-11.* 

B 
D 
E,M 
H 
D,M 
H 

H 

H 
D 
B 

***** 

;LDI USES IT 

;DE == FWD(HL) 

; HL .... )A AGAIN' 
;HL-::>B, DE-)A 

;(DE) == (HL) FOR 2 BYTES 

;FWD(A) = FWD(B) 
;HL~>B (LINKED OUT) 

; ALLOCATES A BLOCK (LARGEST OR GIVEN SIZE) OF 
~EMORY FROM THE FREE LIST 

· .. 
NEEDS: 

; A == NUMBER OF BLOCKS Tei ALLOCATE «(1-254 -) 1-255) 
IF -1, ALLOCATE THE LARGEST BLOCK 

'; RETURNS:: .. ," "'.,' 
HL->TOP OF.', NE:W.lSLf::;tCK:· ". . · , 

; 

" .. 

BC,= SIZE (IN JJ:VTES)' OF NEW BLOCK «(I-BASED) 
HL "';)***~****;lf' j;" ., . 

. * 0 . /~ "P{~E:' 
* 1-2,:P5>~' ::a~t ' ** REsr' OF ,·l3LOCI<~ 

:. ******~**., /,: 
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002E" 
002E'" 

002F" 
(l(l3:2'" 

'0033'" 
0034" 
0035" 
0036" 
0037" 
('(J3:3 0" , 

00::::9" 
OO::::A' 
003B' 
003[1'" 
003E'" 
OO::::F'" 
0040" 

05 

21 e.5E5 
23 
.-.. -, 
.. ::'.,:1 

E5 
5E 
2:;: 
56 
2B 
31;:. 
47 
200B 
EB 
2B 
46 
18.10 

; ERRORS: 

· • ER.COR - OUT OF MEMORY 
· 7 

; LIST LOOKS LIKE: 

· • · , 

· , · , · 7 

FREELST 
********* ********* 
* 0 * * 0 * 
* 0 * * SIZE * 
*PTR TO ~------>*PTR TO *--->? 
*LARGEST * *NE XT iI· 

.""******** ' *******.""* 

.; THE FR·EE L I :ST 18 MA I NTA I NED AS A C: I RC:IJLAR 
; LINKED LIST OF FREE CHUNKS SORTED ~Y SIZE 

(LARGEST FIRST). WHEN"IT IS EMPTY, THE LISTHEAD 
POINTS TO IT'S OWN FORWARD POINTER 

; -.---
ALLOC: 

PUSH D 
;+ 

WE POINT HI.... AT THE LISTHEAD FORWARD PTR. THIS IS 
; "THE PREDECE,~SCIR TO -THE BLCIC1< Tel ALL~'C:ATE FOR IJNI-<NOWI\I 

SIZE ALLOCATION AND THE STARTING PREDECESSOR FQR 
; THE LIST SCAN FOR UNKNOWN SIZE ALLOCATION. IF A 
; IS -j., WE ALLOCATE THE: LARC;EST (FIRST IN THE LIST) 
;-

LXI H, FI:;:EELST ;HL-:>FREE I.... ISTHEAD 
INX H ; HL-)·TYPE, FIELD 
INX H ; HL-)-FORWARD PTR 
PU::;:H H ;SP->PRECECESSOR PTR 
MOV E,M ;DE -:::. FIRST BLOCK 
INX H ;IN LIST, IN CASE 
MOV D,M ; OF' UNKNOWN SIZE 
[lCX 1-1 ; ALLOCATION 
INI:;: A ; KNOWN SIZE? 
MOV B,A ;B=SIZE WE WANT 
JRNZ •• A2 ; YES? SEARCH LIST 
XCHG ;HL->FWD PTR 
DCX H ; HL-:;·SI ZE FIELD 
MOV B7M ;B=SIZE OF BLOCK 
.JMPR •• A4 

;+ 
; SP -> PTR TO THE PREDECESSOR OF CURRENT BLOCK 
; HL -:~, CURRENT BLOC;K ( PREV IOUS ONE LARGE ENCiUGH) 

DE ~) FOLLOWER, (ONE .JUST CHECKED FITS) 
B =8IZE (IN BLOCKS> OF, REQUEST' , 

; WE MUST KEEP TRACK Of, THE PREDECESSOR TI,) THE 
; CURRENt'f~LriU::t:;;F9~> tH\::; Ofi:CHA I N OPERAT ION (TI-I I S I:::: 
; A SINGLY' LtNf~E'O L"!!2:T> • HLF'OINTS TO THE BLOCK 
;wtitCHIS ~;CAJ\fPIPf!TE:Fdrt 'ALLOCATION. WHEN IT >:=; 
; F()U.;JJWtR HAS AstZE TQO:SMALL, THEN THIS BL,OC.K IS 
'; THE BEST FIT EtLCtCI-(. THE: LIs~r IS, SCANNED 1 N8~DER 
; UNTll,:..'A· ,BEST FIT Is Fcil.:JND 7 "THE OR[IERQF THE,BUjcxS 
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0042" 
0043" 
004·4" 
004S" 
0046" 
0047" 
004::;" 
0049" 

004A". 
004B" 
004D" 
004E" 
004F" 

0053. " 
0052" 

0053" 
00S4" 

OOSS·" 
0057" 
QOSA" 

. 005B" 
005B" 

005C" 

ODSD" 
005E" 
. 0()5F" 
0060" 

E3 
EB 
5E 
23 
S6 
2B 
1B 
lA 

B7 
2804 
B8 
13 
2:0Fl 

2B 
!:iE 

7B 
B7 

2004 
CD 0000:04 
lB 

78 

77 

2F 
3(: 
83 
5E 

+ 

; ARE LARGEST FIRST 
;-
•• All: 

u • A2: 

XTHL 
XCHG 
MOV 
INX 
MOV 
DCX 
DCX 
LDAX 
TST 
ORA 
.JRZ 
CMP 
INX 
.JRNC· 

E,M 
H 
D,M 
H 
D 
D 
A 
A.J 
•• A3 
B 
D 
•• Al 

;PREDECESSOR = CURREI\fT 
; bJRRENT == FOLLOWER 
;DE ...,::>NEW FOLLOWER 

;HL -> CURRENT 
;DE -> SIZE OF FOLLOWER 
;A==SIZE OF FOLLOWER 
;END OF LIST?J: 

;YES? USE CURRENT ONE 
;CURRENT TOO BIG? 
;(DE), WE LOOP AGAIN 
; (DE) >= B 

HL"'-::> FORWARD POINTER OF BLOCK TO ALLOCATE 
; SP. -)- POINTER TO PREDECESSOR OF CURRENT BLOCK 
; A = SItE (IN BLOCKS) TO ALLOCATE 

IT IS POSSIBLE THAT THE BLOCK WE FOUND IS ACTUALLY 
THE LISTHEAD. THAT IS THERE IS NO BLOCK WHICH .' 

; IS LARGE ENOUGH FOR USE (OR NO BLOCKS AT ALL). IF 
~ THE SIZE OF THE BLOCK IS O. ITS THE LISTHEAD. OUT 
; OF MEMORY 
;-
II .. A3= DCX 

l"IOV 
TST 

;HL ... >SIZE OF NEW BLOCK 
;E == SIZE: OF BLOCK 
;SIZE = O-;:OJ: 

+.IF·N E.' 
+ 

-A. r 
ORA AJ 

MOV A.E ] 

.. 
; YES? OUT OF CORE! [ 

+ 
+' 

ZERROR ER.COR 
.JRNZ •• 0001 
.CALL ERRF'GM 
.BYTE ER~COR + 

+ •• 0001: J 
MOV A,B' ;A ::::; SIlE: WE.REG!UESTED 

+ 
....... + 

; HL -::> SIZE FIELD OF BLOCK TO ALLOCATE 
; A = SIZE ( BLOCKS) WE REG!UESTED 

E ::::; SIZE (BLOCKS) WE ALLOCATED 
NOW WE COMPUTE THE NUMBER OF BLOCKS LEFT OVER 
IN THE BLOCK (AFTER WE ALLOCATE THE NUMBER REI~UESTED) 

; IF THERE ARE ANY. THIS FRAGMENT MUST BE RETURNED 
; TO THE FREE LIST 

.. .. Mt;lV M;A 
COM 
CMA 
INR AJ 
ADtt .' E 
MOV E "M: " .. ,. 

;+ 

., 

;SIZE ::::; AMOUNT WANTED 
;NECiATE =It OF BLOCKSr 

;A=~ ,BL..I:II:::K:;;. OYER 
.. Hf:::: BI.,.,OCKS At.LOCATED 

A = NUMBER. Of. :BLOCI<:SL;Et=r' OVER 
; DE == NtIM~ER' OR 'BLOCKS . .ACTUALL YALLOCATED 



TDI_ Z80 CP/M DISK ASSEMBLER VERSION 2~ 21 
ALl..,OC - ALLCIC - ALLOeAT I tiN MODULE 

PAGE Co 

0061'" EB 

0062"- 260Q 
0064'" 29 
0065" 29 
0066" 29 
0067" 29 

0068"- 44 
0069'" 40 
006A" El 
006B"- CD 0OlE"-

Q06E" 28Q9 
O()70" E5 
0071 " 09 
0072"- 2B 
007:3"- 77 
0074" 2B 
0075'" CD OOAD'~ 

0078"- E1 
0079" 2B 
007A"- 2B 
007B" 0:1, 
007C" C9 

; :3P ~>.~ POINTER TIJ PREDEC:E:3SJJR OF ALLI)CATE[I BLCu::K 
WE MtiST CONVERT THE 'BLOCi<;SI ZE ALLOCATED TO A 

; ·BYTE SIZE AND SAVE IN BC FljR THE USER. THEN THE 
; BLOCK IS CHA I NED OUT OF. THE FREE LIST 
;-

XCHG ;HL = BLOCI< SIZE 
CLR HI: 

+.IFN H-A. I: MVI H,OJI: XRA AJJ 

+ 
+ 

DAD' H ;HL = ,BYTE SIZE 
DAD H ;H =* 16 
DAD H 
DAD H 
MVD B,H ;BC = BYTE SIZEE 
MOV B·,H 
MOV B+1,H +lJ 
POP H ;HL -). PREDECESSOR 
CALL DECHAIN ;OUT OF FREE LIST 

;+ 
; A = NUMBER LEFT OVER (CC·"S STILL SET AT THIS POINT) 

HL -)- TOP OF CURRENT BLOCK ALLOCATED 
; WE CHAINED THE CURRENT BLOCK OUT OF THE LIST. 

NOW WE GARBAGE COLLECT THE FRAGMENT (IF ANY) 
THE BYTE SIZE IS ADDED TO THE POINTER TO GET THE 

; ADDRESS OF THE SI ZE FIELD OF THE FRAGI"IENT 
;-

• • EX: 

;++++ 
· " ; ,CHI<REC 

.JRZ 
PUSH 
DAD 
DCX 
MOV 
Dex 
CALL 
POP 
Dex 
DCX 
POP 
RET 

•• EX 
H 
B 
H 
IVI, A 
H 
FREE 
H 
H 
H 
0 

;NO FRAGMENT? RETURN 
; SAVE OUR ADDR 
;HL -). FRAGMENT "S I ZE 
;HL -)- SIZE FIELD 
;SIZE = :11= BLOCKS OVER 
;HL -). TOP OF BLOCK 
; FREE FRAGMENT 
;HL-)-BLOCK ALLOCD 
;HL-)-SIZE 
;HL..;)-TOP 
; RETURN 

; CHECKS IF THE GIVEN BLOCKS CAN BE RECOMBINED 
; AN[) R.ETLIRI\IS. ,NEW SI·Ze:. J IF E;(, 
a • 
; NEEDS:: 

0' , 
a , , 

HL -)- SIZE FIELD OF BLOCK TO BE ADDED TO 
DE -> SI2EFIELD OF BLOCK TO BE RECOMBINED WITH 

"; RE1"URN$= " '" 
IF RECOMBINATION IS POSSIBLE:: · , , 

· 'I '. • 
· • 

. '~~;:e::OMBINED SIZE OF NEW BLOCK ( 1-255) 
',i: I;::C:;'~ 8:: r:tLEPrR' 

ELSE C'i3iiSET'1A·DESTROYED 

;. , lJN: .;·~NT'R\(: 

:**********' . ',0, 
a' • ********iI,-if:" 
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007D" 
0070'" 
007E" 

007F'" 

0080" 
0082'" 
0083" 
0084'" 
0085" 
00E:6'" 
0087'" 
008:3" 
0089" 
00:3A" 

008B" 
00:3C'" 
008F'" 
0090'" 
0091" 

0093'" 
'00'74" 
>0095'" 
0096'" 

,'O0·~7'~ 

,bO'iJ9" 
'OO'?A'" 
009B" 

E5 
D5 

5E 

1600 
EB 
29 
29 
29 
2Si 
EB 
19 
01 
7A 

BC 
C2 OOAA" 
7B 
BD 
2017 

El 
E5 
05 
lA. 

1600 

5E 
62 
i;.F 

'. , 
; 

* * HL-..... >* SIZE A * 

* iI' 

********** 

if· * 
* SIZE B * 
* * .********** 

'CHKREC DOES NClT,MODIFYANY FIELDS. CHECKS TO SEE 
; IF THE, BLOCK DE POINTS AT DIRECTLY FOLLOWS THE 
; BLI)CK HL P01NTS AT IN MEMORY (THAT IS, IT C:HEC:KS 
; IF HL;,+ SIZE A== DE (DOES'NCIT CHECK IF DE + SIZE B 

== ,HL) 

;----
CHKREC:. 

;+ 

PUSH. 
PUSH 

H 
D 

;SAVE OUR REGS 

; IF HL + ([IE) = DE TI~EN THE' BI_'JCI< DE -POINTS AT . 
; DIRECTLY FelLLOWS THE BLOCI{ HL POINTS AT AND THEY 
; CAN BE PHYSICALLY RECOMBINED . . ,-

MOV 
CLR 

+.IFN D-A, [ 

XCHG 
DAD 

'DAD 
DAD 
DAD 
XCHG 
DAD 
POP 
MOV 

CMP 
,JNZ '. 
MOV·,' 
CMP 
.JRNZ 

;+ 

E,M 
D[ 
MVI 

H 
H 
H 
H 

0 
D 
A.D 

H 
•• ERR 
A,E 
L' 
•• ERR 

D,OJ[ 

;DE==S!ZE OF BLOCK A 

XRA AJJ 

;CONVERT FROM BLOCK 
;srZE TO BYTE SIZE 

;HL -> END OF BLOCK A 
;DE -> SIZE OF BLOCK B 
;IF HL == DE THEN BLOCK B 

;FOLLOWS BLOCK A AND 
;THEY CAN BE RECOMBINED 

WE KNOW THEY CAN BE RECOMBINED PHYSICALL.Y BUT SINCE 
.; TJ-IE ~:I2E "IS' (1I\ILv (1l\1E BYT'E' IT IS' 'P(ISSIBLE THE SIJM .CIF·<~ 

THEIR SIZES WILL BE TOO eIG TO FIT IN 1 BYTE AND 
THEN WE"CAN"T RECOMBINE THEM. ALSO SiZES. OVER 
THELII"'lIT OF MAXFRG ARE ILLEGAL 

;-
POP 
POSH 
PUSH 
LDAX 
CLR 

+. IFN. D 
XRA AJ,] 

M(IV, 
JYlOV " 
MOV 

H 
H 
D 
tl 
0 
':"'A. 

E~I"I 
·H~'D 
","~~"A 

[' 'MVI 

;HL ~>SIZE OF BLOCK A 
;SAVE IT 
; AND SAVE SIZE OF B 
;SAVE BLOCKB SIZE" 
;DE ':::: SIZE OF BlJJCK A[ 
[1",0) [, 

> JHL$IZE OF· BLOCK·S· 
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009C'" 
009D'" 

009E'" 
009F" 
OOAO'" 
00A2" 
00A3'" 
OOA!5" 

00A7'" 
00A8" 
OOA';<I'" 
OOAA'" 
OOAB" 
OOAC" 

OOAD" 
OQAD" 
OOAE" 
(lOAF" 
(lelB1 '" 

19 
Dl 

7C 
B7 
2008 
7D 
FE41 
300:3 

B7 
E:I. 
C9 
E1 
37 
C9 

7C 
'135, 
2::::52" 
E5 

'1 

DAD D ;HL = SIZE A + SIZE 
POP D ;[1 OFF STACK 
TST H ;IF H != O,SIZE[ 

+.IFN H -A, r: 'MOV A,H J 
+ ORA AJ 

,JRNZ •.• ERR ;IS TOO BIG 
IVIOV A,L ;A = SIZE A + SIZE 
CPI IYJf1XFRG+l ;SIZE ). MAXFRG? 
JRNC •• ERR ;FAIL THEN 
CLC ;SUCCEED[ 

+ ORA AJ 
POP H 
RET 

•• ERR: POP H 
STC 
RET 

;++++ 

'; FREE 
; RETURNS A BLOCK OF MEMORY TO THE FREE -CIJRE LIST, 
; CAN BE:USED AGAIN IF A CALL TO ALLOC IS DONE 

; N·EEDS::' 
HI.:.. -> · , TOP OF BLOCK TO BE RETURNED 

· , 
* , 

· , 

· , 

*******.It-* * TYPE * 0 FOR FREE BLOCKS 
* SIZE * 1-255 (# OF 16 BYTE BLOCKS) 
* if· 
*******if·* 

RETURNS: 
SUCCEED: 

B 

B 

SUCCEEDS IF BLOCK COULD BE RETURNED TO FREE LIST 

,; FAI"L= 

· '. 

· , . 
CALLS: 

CARRY BIT SET. FAILS IF THE PTR TO BLOCK 
TO FREE WAS 0 UPON ENTRY (CANNOT FREE 0) 

CHKREC - CHECKS FO~ RECOMBINATION 
CH~IN. DECHAIN - LIST MANAGEMENT 

THE'FREE-CORELIST IS A CIRCULAR LINKED LIST SORTED 
"; BY S;·.IZE (LARGE:ST 'FIR:3T) WHEN A BLOC.K IS; FREEl), 
; . It MAY fiE RECOMBINED WITH THE BLCtC:K BEFORE OR 
; AFTER 'IT" IN PHYSICAL MEMORY IF THE SUIVI OF THEIR 

SI. ZE:::: I SNbTGRE:AtER THAN 254 (SEE' CHKREC, ALLOC) 
· ,. 

'" . 

I:'!OV 
",ORA 

',jRi 
PUS!-:I 

. ,A, 14 
L 
•• FAIL 
H 

;IF HL =0. FAIL 

; SAVE ALL~EG:::: 
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00B2-" 
00B3-' 

00B4-' 

00B6"-
00B7" 
00B8-' 
OOBB" 

OOBC ,-

008D'" 
OOSE'" 
OOBF", 
OOCO" 
00C1'" 
00C2" 
OOC~:"-

OQC4-' 
00C5'" 

00C6"-
OOC?" 
00C8'" 

OOCA"
°9CD"
opcp·' 
OODO'" 

00D1;" 
OOD2"

. 00D3'" 
00D6'" . 
00t17'" 

D5 
C5 

3600 

23 
EB 
2:1. 65E5 
23 

23 

44 
4D 
D5 
5E 
23 
56 
EB 
LH 
2B 

7E 
B7 
:2:31E~ 

CD007D'" 
380A 
77 
E5· 

60 
69 
CDP01E'-' 
Dl 
18DF 

PUSH D 
PUSH B 
CLR M ; CLEAR TYPEI: 

+.IF="N M ..... A. I: MVI M • OJ[ 

+ 
+ 

XRA AJJ 
INX H ;HL -). SIZE OF BLOCK 
XCHG ;DE _ .. > TOP OF .. BLOCK 

It .-F(): LXI H.FREELST ;HL -) L.ISTHEAD 
INX H ;HL ~:> SIZE OF LISTHEAD 

; -1-

; BC -:> FWD PTR OF PREDECESSOR (BLOCK BEFORE 
CURRENT BLOCK IN LIST) 
HL -:> SIZE OF CURRENT BLOCK JUST CHECKED 
DE -:> SIZE OF BLOCK TO FREE 
WE NOW GET THE NEXT BLOCK IN THE LIST TO CHECK. 
WE I"IUSTSAVE THE ADDRESS OF THE OLD BLOCK 
(·PREDECESSOR). WE CHECK RECOMBINATION IN TH1:::; 
LOOP (BOTH KINDS) IF' A BLOCK MUST BE RECOMBINED 

; IT IS PULLED OUT OF THE LIST AND FREE IS CALLED 
AGAIN TO PLACE IT PROPERLY 

;-
•• F 1. : INX I-i ;HL -)- FWD PTR 

MVD B,H ;BC = OLD BLOCK"-S 
MOV B,H 
I"IOV B+1.H +1"J 

ADDRI: 

PUSH D ; SAVE NEW BLOCI< PTR 
MOV E,M ;DE ~). NEXT BLOCK 
INX H 
MOV D,M 
XCHCi ;HL -). FP OF NEXT BU< 
POP D ;DE -:> NEW BLOCK 
Dex H ;HL. -). SIZE OF FOLLOWER 
TST Ivl ;A=SIZE, O?I: 

+.IFN M -A. I: I"IOV A,M J 
+ OI~A AJ 

. ...IRZ •• F6 
: ; NOW TRY TO INSERT IT 

;+ 
BC -:> FWD PTR OF PREDECESSOR BLOCK 

!j HL -:> SIZE OF CURRENT· BLOCK 
I F THE 2 BLOCI<S CAN BE RECOMB I NED (CHKREC TELLS 
US THIS)" THEN WE TAKE THE CURRENT 8LOCKOUT OF 
THE LIST AND PUT '"HE NEW COMB I NED BLOCK BACK 
IN ITS PROPER PL.ACE (THE LIST IS SORTED BY SIZE 

; SO IT IS VERY LIKELY THAT IT WILL GO FURTHER BACK) 
;-

CALL. 
. ...IRC 
MOV 
PUSH 

"'MVD 
MOV 
MOV> 
CALL' 
PDP 
.:Jt1PR 

,'- ~" 

CHKREC 
.,"n F2 
}'1,A 
H 
H,B 
H~B, 
H+1.$ 

'. ,DEC:HAiN . 
[I 

. ,': .•• FO 
.' ' 

;CAN WE RECOMBINE? 
;NO? CHECK ·OTHER·WAY 
;SAVE NEW SIZE 
;SAVE CURRENT PTR 
; HL:'-:> PP OF PRtD~ r: 

, +1] 
fPUT IT BACK 
~. DE~>BLotK:"ro FREE 
;WHERE.!'T BELONGS" ,. \."' , 
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0009'" EB 

OODA'" CD 007D'-
OODD'- :30FO 
OODF'- EB 
(lOEO" 1:3DA 

OOE2" 21 65E5 
OOE!:i'" ~.~ 

L ... • 

OOE6'" 2:3 

00E7'- 44 
OOE8'" 4D 
OOE9'" D5 
OOEA'- 5E 
OOEB'" --.. '? 

L ...... ' 

OOEC'" 56 
OOED-' 1B 
OOEE'" EB 

OOEF'" D1 

OOFO'· 7E 
00F1'- B7 
00F2; 
O()F4'" 
00f5'
OOF6 .... ,··. 
OdFE:'-

',,}l 

2804 
lA 
BE 
:38EE' 

OQF:3'" ~p 

OOF9·'~.9 

OOFA'- :1.3 

.' + 
+ 

H-
; H( -> SIZE OF CURRENT BLOCK 

DE -:> SI ZE OF BLOCK TO FREE 
NOW.WE CHECK RECOMBINATION IN THE OTHER DIRECTION, 

; WE SEE IF THE BLOCK DE POINTS AT COMES PHYSICALLY 
IMMEDIATELY BEFORE THE BLOCK HL POINTS AT. 
IF SO, WE CHAIN OUT THE CURRENT BLOCK AND FREE 

; THE RE-C:QMB,I NED" BLCICK 
;-
.. &I F2·: XCHG ;HL -). BLOCK TO FREE 

;DE -). CURRENT BLOCK 
CALL CHKREC ;C:AN RECOMBINE? 
.JRNI:;: •• F4 ;YES? DECHAIN SJ. 
XCHG ; RESTORE PTRS 
.JMPR •• F1 ; AND CHECK NEXT 

;+ 
NO RECOMBINATION IS POSSIBLE, NOW WE MUST PUT 
THE CURRENT BLOCK SOMEWHERE IN THE LIST (WHICH 

; IS SORTED BY SIZE) IT WILL GO BEFORE THE FIRST 

FREE 

ONE 

; BLOCK FOUND WHOSE SIZE IS SMALLER THAN IT'S SIZE 
;-
a &I F6: LXI H,FREELST H-IL -:> LISTHEAD 

INX H ;HL -). SIZE 
•• F7= INX H !JHL -> FWD PTR 

MVD B,H ~BC = OLD HL[ 
MOV B,H 
MOV B+1, H +lJ 
PUSH D ; SAVE NEW BLOCK Pi'R 
1'10V E,I"I ;DE -). FP OF NEXT ITEM 

;+ 

INX H 
MOV D,M 
DCX D ;DE - :::- SIZE FIELD 
XCHG ;HL -). CURRENT LIST 

POP D ;DE _.> SIZE OF BLOCK 

IF THE SIZE OF THE BLOCK TO FREE IS > THE SIZE 
OF THE CURRENT BLOCK THEN IT IS TO BE INSERTED 

; IN THE LIST BEFORE THE CURRENT BLOCK (NOTE THAT 
. I F WE D I DN '~T HAVE THE FORESI GHT TO ~;AVE THE PTR 
TO THE PREDECESSOR OF THE CURRENT BLOCK WE WOULD 

; BE'IN TROUBLE HERE) 
;-

TST 1'1 ;A=SIZE, IF (I ENDC 

ITEM 

+.IFN M -A, [ 1"10 V A,M J 
+ ORA -.AJ 

dRZ ... F5 

+ 
+ 

•• F5= 

h.PAX 
CMiS 
,,J~i:: .. ' . 
.. !l1V[I···· '.' 

MOV 
MCW 
INX 

H+1,B 
D 

~PUT IN LIST THEN 
;COMPARE THE SIZES 
; A:> (HL)? DONT GO HERE . 

; HL ::: BC -::.~ PREDECESSOR't 

+lJ 
.. ' ;0f=:';";>FWD F'TR FIELD 
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OOFB'" 

OOFE" 
OOFF" 
0100'-
010l " 
0102'-
010::::'" 
0104'" 

0105'-
1)105" 
0106--
0107--

()iOS'-
010';i)'
OlOA"-

OlOB-' 
010C'-
010E--
0111-' 
0112" 

CD 

B7 
Cl 
D1 
E1 
C9 
:37 
C9 

C5 
D5 
E5 

E5 
[15 
EB 

OOOF" 

B7 
ED52 
CD 0000'" 
7D 
3C 

+ 

+ 

CALL CHAIN ;CHAIN IT IN 
CLC ;CLEAR CARRY, WEFREEDE 
ORA AJ 

. POP B 
POP D 
POP H 
RET 

• • FAIL: :3TC: ;FAIL 
RET 

;++++ 

· , 

· , 

ALLoeD 
RETURNS A FRAGMENT OF A BLOCK TO THE FREE MEMORY LIST. 

UPDATES THE SIZE OF THE ORIGINAL BLOCK 

NEEDS: 
HL -> TOP OF ORIGINAL BLOCK 
DE -> PAST LAST BYTE USED IN THE BLOCK 

;, RETURNS: 

· , · • 
REGS.SAME AS UPON ENTRY 
SIZE FIELD OF BLOCK IS THE SIZE OF THE USED PART OF 
THE BLOCK. FRAGMENT NOW IN FREE LIST 

CALLS: 
FREE -- RETURNS FRAGMENT TO FREE L I ~:::T 
DIV16 - DIVIDES HL BY 16 

;----
ALLOCD: 

;+ 

PUSH B ; SAVE 
PUSH D 
PUSH H 

DE ~> LAST BYTE USED IN THE BLOCK 
HL '-). TCtp elF a.LOCK 

REGS 

; WE I"IUST FIND THE NUMBER OF BYTES WH I CH WERE USED AND 
; CONVERT TH I S TO BLOCKS 7 DE - HL GIVES THE *I: OF •. BYTES 
;-

;+ 

PUSH 
PUSH 
XCHG 
CLC 
ORA 
DSBC 
CALL 
MOV 
INR 

H 
.. D 

A4 
D 
DIV16 
'A,I. 
A, 

",i .. " 
,'-. .. >;', 

;SAVE TOP PTR 
;SAVE END PTR 
;GET PE - HL 
;CLEAR THE CARRYE 

;HL =- DE 
;HL =/16 (~>BLOCKS) 
;A = *I: OF BLOCKS USED 
;MAKE 1 BASED 

; A = # OFBLOCKSdk~fj' .'t· . 

;DE -)\·.PAST· LAST 'BYTEIJSED " '. '. .' ..... ' " 
; WE, ,MUST' NOW 'GET THEA'et6RESS 'OF THE NEXT .9LOCK AFTER 
; THE. iAST ONE USED,':TRI~; "W];LL BE THE> LEFTOVER FRAG/"IENT 

DE IS I=i:OUNDED '" LtpTtrTHE NExr:Bl:OCK ' 
, " ., , . , ,~ , """, " '." . '. .~ 
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011:3'" D1. ,", 
Cll14'" F5 
0115" 21 0010 
0118" 19 
0119" 70 
011A" E6FO 
011C" 6F 
011n'" " EB 
011.E'· Fl 
ClIIF" E1 
0120'- 23 
0121'- 4E 
0122'- 77 

0123'" 2F + 
0124" 3C + 
0125'- 81 
0126'- 2:307 
0128'" 1.3 
012';;'1" 1'-' .... 
012A'" 1B 
012B" EB 
012C'" CD OOAD" 
012F'- E1 
0130" 01 
01:3j, .- C1 
0132'" C9 

;-
POP 
PUSH 
LXI 
DAD 
MOV 
ANI 
MOV 
XCHG 
POP 
POP 
INX 
MOV 
MOV 

COM 
CMA 
INR 
ADD 
,JRZ 
INX 
STAX 
DCX 
XCHG 
CALL 

D 
PSW 
H,16 
o 
A,L 
OFOH 
L,A 

PSW 
H 
H 
C,M 
M,A 

AJ 
C 
' •• EX 
o 
D 
D 

; DE -). END 
;SAVE OUR SIZE 
;HL == BLOCK SIZE 
;HL = DE + BLOCKSIZE 
;L = LO ORDER BYTE' 
;MASK LO ORDER 4 BITS 
;HL -) FOL~OWING BLOCK 
;DE -) FOLLOWING BLOCK 
;RESTORE BLOCKS USED 
;HL -) TOP OF BLOCK 
;HL -) SIZE OF BLOCK 
; HL -). SIZE OF ORIGINAL 
;SAVE SIZE OF USED BLOCK 

;A = -USED[ 

;A = ORIGINAL-USED 
;O? NO FRAGMENT, EXIT 
;DE-) SIZE,OF FRAGMENT 
;SAVE FRAGMENT SIZE 
;DE -) TOP AGAIN 

• .. EX: POP 
FREE 
H 

;HL -) TOP FOR FREE 
;FREE THE LEFTOVER PART 
; RESTORE" REGS 

POP D 
POP B 
RET 

;++++ 

· , 

· , 
FREEALL 
FREES THE ELEI"IENTSOF A LINKED LIST 

NEI;::DS: 
HL -) TOP OF FIRST BL.OCK IN L.IST TO BE FREED 

; N.LNKCHL} -) TOP OF FOLLOWING BLOCK TO BE FREED 
IF 0, END OF LIST 

; HL --) ***~~****-II' --->********* 

· , 
N.LNI< * * *PTRTO *--

* NEXT * 
**-11.***-11.** 

RETURNS: 

/ * * 
*PTR'TO *--->REST OF L.IST 
* NEXT * 
**-11.****** 

REGS ARE SAME AS UPON ENTRY 
ALL MEMBERs OF LINKED LIST FREED 

; NOTE-- DONQT,TRY TO USE ANY OF THE FIELD:3IN 
; THE:EUiME:NTS;;AFTER THEY', HAVE BEEN FREED! FREE 

MAY'(:HANt;g'TI~~?DATAf 
; 

.,.; ... :.\ 

; CALLS:: :;., , .' 
FRE,E.--FREES A SINGLE: ENTRY 
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01~:3"· 
01:33--- DDE5 
0135'" E5 
0136'- D5 
0137'" E5 
01::::S-- DDEl 
013A--- DD5E03 
013D'" DD5604 
0140-- CD OOAD'-
0143'- EB 
0144'" 30F1 
01:46-' D1 
0147--- El 
014:::-' DDEl 
014A--- C9 

014B'-
014B--- E5 
014C'" C5 
014D--~ D5 
014E-' 21 65E7 
0151-- .":).-. .... ..::. 65E7' 
01!:i4-- 01 016F 
0157'" 11 6900 
015A'" 21 65E7 
015D--- E5 

01SE-' 
01SE-' AF 

015F'" 12 
0160~-- 13 
0161 ,- 1'=' ..... 
.0162'- El 
0.163-- 73 
(j164-' 23 
0165-' 7~j. 

.(~ 

;----
FREEALL= 

PUSH 
PUSH 
PUSH 

•• Fl: 

X 
H 
D 
H ;IX 
X 

;DE 
;HL 

= HL 

-). NEXT ONE IN 
-:> CURRENT ONE 

PUSH 
POP 
MOV 
MOV 
CALL· 

E,N.LNK(X) 
tI.N.LNK+1(X) 
FREE ; FREES THE CURRENT 

XCHG ;HL -)" NEXT 
..JRNC •• Fl ;OK TO FREE 
POP D 
POPH 
POP X 
RET 

;++++ 

CORINI 
; SETS UP INITIAL MEMORY IN THE FREE LIST . , 

ONE 
IT? 

THE CHUNKS ARE "'FRAGSIZ'" BLOCKS EACH EXCEPT' 
FOR THE.LAST ONE. WHICH MAY OR MAY NOT BE 

; SMALLER. MEMORY IS ASSUMED TO. RANGE FROM 
"'RAMSTRT'" TO -~.RAMEND'" AND THE CHUNK!::; ARE 

; PHYSICALLY CONSECUTIVE 

;----

CORINI: 
PUSH H 
PUSH B 
PUSH D 
LXI H.FWDPTR 

TO 

LIST 

ONE 
FREE 

SHLD FWDPTR . INITIALIZE POINTER , 
LXI B,(RAMEND-RAMSTRT)f16 ;SIZE 
LXI 0, RAI'1STRT ; STARTING ADDR 
LXI H,FREEI,...ST+2 ;HL-:>FWD PTR OF 
PUSH H ;LI8THEAD, SAVE IT 

;+ 
.; DE -)- TOP OF CURRENT BLOCK 

;-

SP -)- FWD PTR FIELD OF PREDECESSOR 
WE JYIUST CLEAR THE TYPE OF THE CURRENT BLOCK 
AND STORE IT'-S ADDRESS IN THE FWD, PTR FIELD 
OF ITS PREDECESSOR (SAVED ON STACK) 

... -C::I.: CLR A ;CLEAR TYPEI: 
+.IFN A 

XR.A AJJ 
STAX 
INX 
INX 
Pop 
MOV 
INX 
fYlOV 
., 

-A. 

D 
D. 
.D' 
H 
JYI, E 
H 
M.D 

t: MVI A .0] I: 

; IN 1ST WORD' 
;D.E-.>SIZE FIEL.tl 

"; OE . ..,.:>FWD PTR FIELD 
; Ht':':":~'FWD PTR .OF . 
;.F·REDECESSOR •. ' WILL. 
; B.'. ei~(jME AODR eiF . 
~ CURRENTFP . F lEU) . 
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: 

0166--
0167--

0168---
016B---

0.16C--
016D--
016E'" 
0171--
0172--

0174--
0175---
0176--
0178---
()179';' 
01.7A---
017D-' 
o 17E---
017F---

0181'" 
01::32--
0185'" 
0181.:/ 
0187---
01:38--
0189---
018C --
018D---
Ql:3E'--
01$F'" 
019(1)-
0191'-
01 f,l2~--/; 
019;:: ... · 

":" 

D5 
lB 

21 
09 

7C 
B7 
FA 
B5 

FFCO 

0181--

280D 

44 
40 
3E40 
1-' -(. 

lB 
21 0400 
19 
EB 
18DD 

Cl 
01 0040 
O·~ 

7D 
12 
13 
21 65E7 
EB 
73 
2~ 
7-' : ", 
0.1 

'.:(:1 
El 
,(:9" 

;+ 

. PUSH 
DCX 

D 
D 

;PUSH IT FOR FOLL.WR 
;DE-)-SIZE FIELD AGAIN 

DE -) SIZE .FIELD OF CURRENT BLOCK 
; Be = TOTAL sIZE LEFT IN MEMORY 

IF THE TOTAL SIZE r FRAGMENT SIZE IS NEGATIVE. 
THE LAST BLOCK WILL BE SMALLER (NOT A FULL SIZE 
FRAGMENT). OTHERWISE, THE STANDARD FRAGMENT SIZE 
"'FRAGSIZ'" IS STbRED IN THE SIZE FIELD AND THE 

; ADDRESS OF THE NEXT BLOCK IS COMPUTED BY ADDING' 
THE FRAGMENT SIZE (IN BYTES) TO THE CURRENT ADDR 

;-

+.IFN H 

LXI 
DAD 
TST 

+ ORA 
... 11"1 
ORA 
.JRZ· 
MVD 

+ MOV 
+ MOV 

11VI 
STAX 
DCX 

. LXI 
DAD 
XCHG 
.JMPR 

H,-(FRAGSIZ/16) ;HL=-BLOCKSIZE 
B ;HL=BLOCKS LEFT 
H ;IF -,FRAG IS LESSe 
~A. [MOV A,H ] 
AJ 
• • EX 
L 
• • EX 
B.H 
B.H 
B+1,H 
A,FRAGSIZ/16 
D 
D 
H.FRAGSIZ 
D 

• • C:l 

;WE USE SMALLER SIZE 
;IF O. ALSO EXIT 
;WITH SMALL.ER 
;BC :=: SIZE LEFT!: 

+13 
; A=BUJCK 51 ZE 
; OF FRAGIYJENT 
;BACK TO TOP 
; BYTE SIZE OF FRAG 
;NEW ADDR IN HL 
;HL-:>NEXT BLOCK 
;GET ITS SIZE 

DE -> SIZE FIELD OF CURRENT BLOCK 
BC = SIZE OF CURRENT BLOCK - "'FRAGSIZ'" 

; WE ADD THE STANDARD FRAGMENT SIZE BACK TO 
~ BC TO GET THE SIZE LEFT AND THIS IS THE SIZE 

OF OUR LAST FRAGMENT. ITS FORWARD POINTER 
.; WILL BE TO THE FORWARD POINTER FIEI-D OF THE LISTHEAD 

; _00 

•• EX: POP 
LXI 
DAD 
MOV, 
STAX 

.INX 
LXI 
XCHG 

:MOV 
INX: 

: MOV' 
.F'~JI::i 

,: if?O,f' 
pop'" 
RET 

B 
B,FRAGSIZ/16 
B 
A.L 
tl 
D 
H.FREELST+2 

11" E 
H 

;ADD TO GET SIZE 
~OF SMALLER IN HL 
;A=BLOCK SIZE 
;SAVE IN LAST ONE 
;DE -> FWD PTR FIELD 
;HL-)FWD PTR, OF FREELS1 
; HL-)-FIELD, DE=VAL.UE 
;SAVE THE FWD PTR 
;IN THE FIELD OF 
;LAST BLOCK. CIRCULAR 
;RESTORE REGS 
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0194'" 
0194'" 
0195" 
01'::)6'" 
0197" 
019A'" 
019C'" 
01'~D'" 

019E" 
01.9F··· 

01AO'" 
01A3'-
OJ.A4''' 
01A5" 
01.A7'· 
01A8'" 
01A9'" 

O:LAB" 

OiAC'" 
01 AD"'. 
OJ.AE·' 
OlAF". 

'OlB1 " 
, 01B2" 

01B4'" 
'OlB6;' ' 

6113:;:;'" 
OlBA'" 

E5 
D5 
C5 
21 65E7 
06FF 
5E 
23 
56 
EB 

11 65E7 
7C 
BA 
2004 
7D 
BB 
2:;:;14 

2B 

7E 
B7 
23 
280B 

7C 
FEb9 
:3806 
FESO 
,8002;" 

,10Et). 

; CORCHK 
; C:I-iE.C:.KS FR~E JVJEMORY LI.S.T F.OR. VALIDITY 
;C';AINS TH.RU THE LIST AND ATTEMPTS TO FIND A 

PO'INTERBACK TO THE LISTHEAD WITHIN 256 ITERATIONS 
.. , ; I F NOT, EFtROR MESSAGE PR I NTED 

; Rt=:TURNS: 
SUCCEED: 

· . ,. 
· ,. 

CARRY BIT CLt=:AR, SUCCEEDS IF LIST OK 
FAIL: 

· , CARRY BIT SET, FAILS IF LIST MESSED 

;----
CORCHK: 

. PUSH H ; SAVE REGS 
. PUSH D 
PUSH B 
LXI H,. FWDPTR fHL .... )-lST ITE!"I 
MVI B,OFFH ;NO OF ITERATIONS 

• • C1: MOV E,M ;DE -) .. NEXT. IIE!"I 
INX H 
MOV D,M 

.XCHQ ;HL -). NEXT ITEM 
;+ 
; HERE WE CHECK THE:. CURRENT FORWARD POINTER AGAINST 
; THELISTHEAD. IF HL =.FWDPTR THEN WE ARE AT THE 
; END OF THE LIST AND CAN EXIT 
;-

LXI D,FWDPTR 
MOV A,H ; CHECK HI ORDER 
CMF' D 
.JRNZ •• C2 ;NO? CONTINUE 
MOV A,L ; CHECK LO ORDER 
CMP E 
·JRZ .... EX ;YES? CAN EXIT 

;+ 
; THE CURRENT ONE IS NOT THE LISTHEAD, IT"'S SIZE 
; MUST BE BE:.TWEE;N 1 AND 255 (CANNOT. BE 0) 
;-
.. u C:2:: DI;" X 

TST 
. +. IFN M . 
+ ORA 

INX 
.JRZ 

;+ 

H 
M 
-A, [MOY 
A] 
H 
•• ERR 

; HL .... >SI ZE F'I ELD 
; IS JT.O'-;n: 

.'. A,M ] 

;HL-)-PTR FIELD 
;YES? ERROR 

; THE CIJRRENT. 'ADDRE8:~; MIJ~;T ALSO BE: BE.TW.EEN THE , . ," , , . " 
r BOUNnS OF FREE MEMORY, RAMST-RT -RAMEND 
; IF" IT IS Nor THEN IT .IS AN INVALID ADDRESS 

,,'-e 

'. 'I"IOV 
CPl. 

··.Jf;j:C 
CPI .'. 
. .JRNC " 
D, . .JNi. 

'" ,\-

A,I:-I ." 
RAMSt:RT>e;, 
... ERR';"'" , , 
'( RAMENP)S ) + 1 I., ; 

... E-RR' . ,'. - ,._J. 

~,~t::l 

;A=H-I P~RT OF ADDR 
;:n:fI) 'SMALL ? 

·fYES?ERROR 
.;. Ton" ElIG? 
':';yr;:~?,ERROR ! 
" flfERA:rEAGAIN? 

" "',,,r":" " . 
-",' 
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P1.BC'" 37 •• ERR: STC 
01.BD'" 1801 .JMPR 
OlBF'· .:. EX: CLC 
el1. BF'· B7 + ORA 
01CO·' Cl •• OUT: POP 
OlCl'" Dl .. POP 
O:l.C2'" El POP 
01C3'" C9 RET 

• END 

PAGE 16 

;FAIL 
"" OUT 

; SUCCEED [ 
AJ 
B 
D 
H 
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+++++ SYMBOL TABLE +-+-+++ 

AASN 005F ALLOC 002E'- I ALLOCO 0105" I ARGSTK 60CC 
BACKGR 65CC BLANK 0020 BOTRAM 6000 BOTTOM 64A9 
CHAIN OOOF i CHARSL 65DD CHKREt: 0070'- CLEARS 60CA 
CNTRL OOOC CNTRLC 65CD C~ITRL.(I 65[19 CNTRLU 0015 
CNTRLZ 65E4 CORCHK 019~-' CORINI 014B'- I CPLARE 611C 
CPLSIZ 0140 OR OOOD CSBLOK 668D. CSFLAG 6260 
CURCX 61:;:14 CURCY 6816 CURREN 64A5 C.CO 001l 
C.Cl 0012 C.CX OOOB C.CY ooon c.oP 0013 
C.ST 0002 c.x 0003 c:.XF OOOP C.XS 0007 
C.Y 0005 C.YF 0010 C.YS 0009, DDTON 65CE 
OECHAI OO:l.E'·' OEVBL 6589 DEVCLO 6~7'?- DEVCLl 657B 
DEVCL2 657D DEVCL3 657F DEVCL4 6581 DEVCL5 6583 
DEVCL6 6585 DEVCL7 6587 DEVFB 65CB DEVHCB 658F ~ 

DEVMO 65::::B DEVNt'1 65137' DEVNT 6580 DEl/TNA 65BB 
DEVTNB 65BF DEVTNC 65C3 DEVVA 65BD DEVVAR 6579 
DEVVB e.5el DEVVBL" 6591 (IEVVC 65C5 DEVVD 65C9 
DEVVN 6!5B9 DEVVS 65C7 DEvxeD 65B:3 DEVYCD 65B5 
DIlli6 0000'- I DOLPLH 62E8 DOLPPT 62EA DUMBST 6577 
EDBCNT 64AD EDCCNT 64A7 EDLONG 6812 EDMonE 681C 
EDNAME 64Al EDNCX 680C EONCY 680E EDNEWS 64A5· 
EDOCX 6808 EDOCY. 6::;:.oA EDPN 6806 EDPO 6804 
EDPTRC 64AB EDPTRL 64A9 EDSTR 681A ERABIT 0002 
ERRPGM qOOO:04 X ER.ARA 002F ER.ARG 0034 ER.ASN 001.5 
ER.BOX 001A ER.CHN 0002 ER.CMD 00lF ER.CNV 001.6 
ER.COR 001B ER.CTL 0036 ER.DEL .0026 EI::;:.DIM 0030 
ER.DIV 001.8 ER.'DP 0037 ER~OSK 0019 ER.EOT 0035 
ER;.FMT 0038 ER.FNF OOlC ER.FOR 0028 ER.IMP 0003 
ER.LAB 0025 ER.,MAc 0022 , ER~'NAE 002D ER.NAM 002'?-
.ER. NEG 003A. ER.NOT 0023 ER.NUL 0039 ER .. NUM 002B 
ER.NXT 0010 ER.OFL 0017 .ER.OPN 0014 ER.OVE botE 
ER.PAR (l02A ER.REN·002C ER.RET 0024 ER.SEP 0021 
ER.SNP 0031 ER.SPC 002E ER. STI< 0004 ER.SW 0032 
ER.TER 0020 ER.UFL 00:33 ER.UNF 0027 EXTOEL 002E 
E.HVAL 0002 E.LVAL 0001 E.SIZ 0005 E.TYP 0000 
E.VAL 0001 FCNTH 6502 FCNT1 6503 FCNT...! 65D4 
FCNTK 6505 FCNTL 6506 FCNTV' 65EO' FCNTY ~.5E3 
FIRST 64A3 FLAGS 65CB POREGR· 6500 FRAGSI 0400 
FREE OOAD'" I FREEAL 01'3'-:''-- .......... ' I FREEL€:; 65E5 . FSTtltlL 648C 
FSTINT 62EC FWOPTR 65E7 HCAREA 6593. INCRO 65E9 
.JUNK 6542 KBLOCK 65F1 I<EYFLG 67FF KEYPTK -6533 

·KEYTRI< 67F7 LF OOOA LISTON e.5E2 MACSTU 6536 
MAc-rtIP 625E MAXPRG 0040 MNMX 65EB NBLKB 0000 
NBLKM 0001 NEWBOT 6810 NL OOOA NSADDR 6802 

' .. 
NUMBUF 64A3 N~LNK 0003 OLDCHR 64AO OLOCUR 649F 
C)LDKEY 64'?-D OLDXY 65EF, ONEBUF 6729 OPRL 0014 
OPRSP 655B OPRSTK 654'7 OPRSZ 655D OUTOFF 62E7 
0 ... CHAR .0000 O~PREC 0002 ,O.;'::::IZ .'0006 O.SUB 0004 
'0. TVP 000:::: PCNT 6.551::: PI X VAL., 65ED POINTE 64A7 

" PONCIFF 60DA PRINTR 654(1 RAME:ND 7FFF RAMSTR 6900 
RAN8HT 655F RMDTMP 651:;:$ Rt..l:e.AC:~ Q005 RUBOliT 007F' . 

,SAVESP 625C SCNEED 0004· !~I:::RW tl\J/, p7Cp .', SQPRSP, 653D ,'.' 
"SOPRSZ 653F ··.$TAI::t::: .' <:;'t:lce' ~nAI<TCI ,6000 . SiRSI,Z 6EtOQ " 
"!E:UaSTU 6534 '."TAB, , ,\' 00(:)9 ' TAP,BljF' <64B3 ' .. . TAPc:(rl\! t.;.4AF 
TAPPRO e.4Bl: TBFE:ND :6 .. 53:~: ' 'TEMPHli" 6o~;'A .. TEMPS· 6285 
TMPARI3 67AD TOF' " 68f~=: TTYBEG 62b~ Tr:VEND 62Et 

" ~ '-



TD\.;. Z80 CP/M DISK ASSEMBLER VERS:ION 2.:21 PAGE 18 
ALLJjC' - ALLOC - ALLOCATION MODULE 
+++++ SYMBOL TABLE +++++ 

'TTVINT 62E:3 TTVPTR 62El TXTWIN 67E2 UARTFL 649C 
USREN,D 65Fl V3PTR 6573 VDCHAR 649E VDNLF 65CF 
VIPLH 6545 VOICEO 6563 WRMODE 65EE ZG1M2 0001 
ZGREND 681D $AADR 0010 $ADDRF 0007 $ADDRI 0005. 
$ADDR!3 0009 $ANY OOiA $ANVNA FFFC $ANVVA FFFE 
$ARGPT 0011 $BGPTR OOOF $BNDL 0007 $CALLE OOOD 
$CMOAD 001:3 $CPLBL 002A $CSBLO· 0028 $DATAP 0007 
$DOLtIE 0001 $DOLOf) 0002 $DVAL 0000 $END 001C 
$FADR OOOE $FLAGS 0002 $FORBL 0024 $FORPT OOOB 
$FVAL 0006 $GOSUB (lOlA $IADR OOOC $1NPBU 0018 
$1NPPT 0016 $IVAL 0004 $KEVBL 0026 $LENGT 0001 
$L1NPT 0005 $LOCPT 0009 $MIBBL 0022 $MIBEN 001B 
$NAMAD OOOA $NAME OOOA $NASCI 0009 $NDEL 0080-
$NL1NK 0003 $NULL 0002 $NVAUJ 0005 $REPEA 001E 
$RVSTU 001:3 $SAME 0020 $SASCI OOOA $SLEN 0006 
$STRAD 0008 $STRPT 0003 $TAF 0000 $TVPE 0000 
$USE 0005 .BLNK. 0000=03 X • DATA. 0000* X .PROG. 01C4·- X 



, '," 

TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21' 
USEMAF' -

l e, 
0;;;' , 

A:S.ASM • INSERT 
@.REMARK / 
@ * @ 

@ 

@ 
@ 

@ 

@ 

@ 

@ 

@ 
@ 

@ 
@ 

@ 

@ 

* * * 
*** 

*******' 
* 

* 
* 

* 
* *,**.It-*** 

"WHEN YOU CARE ENOUGH TO PROGRAM 
THE VERY BEST II 

ZGRASS V2.00000000 
@BY 
@ 

,JAY FENTON, NOLA DONATO, AND TOM DEFANTI 
, (C) :1.978 

@ 

@/ 
• INSERT A=ZRAM. ASM , 

.LINk 

.PREL 

.IDENT USEMAP 

.. INTERN USEMAp 

.EXTERN ERRPGM 

.EXTERN FINDHASH 

.EXTERNNAMERR 

.EXTERN NLPNT 

.EXTERN NXTLNK 
, • EXTERN NXTVAL 
• EX TE,RN PDECBC 

, .EXTERN PRINTH 
, .EXTERN PRTYPA 

.EXTERN TABPNT 
;++++ .. • 

;. 

• 

· , 
· , 

, . ; ., , ' 

USF-MAP 
COMMAND TO PRINT CORE DIRECTORY OF USED NAMES 
ON .. , THE USERS TERMINAL 
FORMAT LobKS LIKE: 
NAME TYPE SIZE 

NAME - ASCII NAME OF THING 
TYPE- TYPE OF THING (STRING. INTEGER) 

, SIZE, - SIZEHN BLOCKS> ALLOCATED TO IT 

CALL.S:: ' , 
FINDHASH, - FIND HASHF'TRFOR IT 
NXTLNK - GET' NEXT"NAME BLOCK 
DIRNAM - PRINT ENTR"l,;FOR THE. NAME 

" 

t~--- ,'.. ' 
M. CMDtUSF-MAP., ~.;,USEX.,(J~!AF'lXJ:UJ. o ••• USEMlt 

+LlSEMAP: • BYTE: $CMDADR ' ' "" 

PAGE 1 



TDL zeo CP/M DISK ASSEMBLER VERSION 2.21 
USEMAP -

0001 . ..- 04· + • BYTE ( •• USEX-USEMAP)/16+1 
0002"- 00 + • BYTE 0 
0008'· 642C + • WORD AFI X [UJ [( "UII-l011~) *16+FSTINTJ 
0005"- 0011 ,. + • WORD •• USEM 
0007-' 0000 + • WORD 0 
0009·' ~j553454D4150+ HASCIZ /USEMAP/ 

+J 
0010·' 00 .BYTE'O ;NO SWITCHES 
0011·' • .USEM: 
0011·' E5 PUSH H ; SAVE PTR 
0012'· 21 62EC LXI H.FSTINT ;FIRST NAME HDR 
0015"- 3E40 MVI A. "-A·'-l ; SECOND LETTER 
0017"- .F5 PUSH PSW ; SAVED FOR NEXT 
00:1.8·' 3E24 MVI A, '.$'. ;THIS IS; FIRST 
(lOlA·' CD 0000:05 • .. U1. : C:ALL FINDHASH ;FIND HASH PTR 
00 1. [),. E5 PUSH H ; SAVE IT 
001.E"- CD OOOO:OE: II a L12= CALL NXTLNK ;GET NAME BLOCK 
0021. ... CA 002F"- JZ • • '-1:3 ;NO MORE HERE? 
0024'· .~~ INX H . MOVE TO FLAGS £"0_' , 
0015··· 23 INX H 
0026·' 7E MOV A,M 
0027"- 2B DCX H 
1)028··· 2B' DCX H 
0029··· 07 RLC ; DO NOT PRINT 
002A·- I;14 003C··· CNC·· . . DIRNAM .. IF NO DELETE , 

PAGE 2 

SET 
002D-·· 18EF .JMPR • • U2 ;AND DO NEXT ONE 
002F··· E1 
0030"- P1 
00::::1"- FE5A 
0033"- CA 003A·' 
0036"- 3(: 
0037'· F5 
C)O~:a'" 18EO 
003A'· E1 
003B"- C9 
00:3C-' 

u .. U3,:, POP H ;GET PTR 
pOP psw ;AND LETTER 
CPI ... 'Z ... ;WAS Z-;· 
.J! •• USX ; YES? EXIT THEN 
INR A . ; BUMP IT 
PUSH PSW ; SAVE IT 
JMPR • • U1. ;DIRC IT 

• • USX: POP H 
RET 

• • USEX= 
;.++++ 

DIRNAM 
; PRINTS OUT A DIRCOR ENTRY FOR A GIVEN NAME 

· , · • 
; 

· • · , 

· , 

NEEDS:: 
HL -)- NAME BLOCK 

********* 
HL -->* TYPE, * ($ I ADDR, $NAI"IADR) 

*.******** 
*'. SIZE * <IN 16 BYTE BLOCKS) 
********* 
*.~NAME. * '* ;'~T:f,(; . ,If:, . 

. ,. *~~*~,~>:It:~ 
it' 

; . CALI';':;S: 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21-
USEMAP ..... 

PAGE 3; 

: 

OO::::C'" 
003C" 

003D'" 
0040'" 
0041" 
0044" 

0047" 
0048'" 
0049" 
004A" 
064B" 
004C" 
004E'" 
0050" 
0051'" 
0052" 
0053" 
0056 ... 
0059" 
005A" 
005D" 

0060'" 
0061'" 
0062'" 
0063'-

'0064'" 
0065'" 
Oc)66 ... 
0067'" 
0068" 
0069'" 

·'tlO~A?· 
006B,(, 

E5 

01 0009 
09 
CD OOOO:OB 
CD OOOO:OD 

AF 
5F 
E1 
E5 
7E 
FEOA 
200A 
2:3 
5E 
2B 
CD 0000:09 
CA 0000:06 
7E 
CD OOOO:OC 
CD OOOO:OD 

23 
7E 
83 
6F 

AF 
67 
29 
29;.···. 
22-
2'9 ." 

E5.·. 
Cl: 

· 7 

• , 
· , 

PRINTHL PRINT ASCII STRING '. PRTYPA PRINT TYPE 
NXTVAL - G~T VALU~ FROM NAM£ 
TABPNT - PRINT rAB 
PDECBC - PRINT DECIMAL NUM 
NLPNT - PR INT NE.WL I NE 

;----
DIRNAM= 

PUSH 
;+ 
; PRINT THE NAME 
;-

;+ 
· PRINT , 
;-

· E IS • 

• • D1: 

;+ 

LXI 
DAD 
CALL 
CALL 

THE TYPE 

THE SIZE 
XRA 
MOV 
POP 
PUSH 
MOY 
CPI 
dRNZ 
INX 
MOV 
Dex 
CALL 
.jZ 
MOV 
CALL 
CALL 

; PRINT SI ZE . 

H 

B, $NASCI I . 
B 
PRINTHL 
TABPNT 

OF THE 
A 
E.A 
H 
H 
A,M 
$NAMAnR 
•• D1 
H 
E.M 
H 
NXTVAL 
NAIVIERR 
~hM 
eRTYPA 
TABPNT 

NAME. 

;GE1" NAME FIELD 
;HL-:>NAME 
~PRINT NAME 
;AND TAB 

; CLEAR A 
; CLEAR E 
;HL->TOP OF BLOCt< 
; SAVE AGAIN 
;A=TYPE 
;IS'NAME? 
;NO? tNT OR FLT 
; REI'1EMBER SIZE OF 
; NAME BLOCK FOR 
;SIZE LATER 
;HL~>VALUE 

;O? ERROR THEN 
;A=TYPEOF VAL 
;PRINT TYPE 
; AND TAB 

;.E =8IZEOF NAME BLOCK IF NOT tNT VALUE 
; . ELSE E IS 0 
;-

INX 
"'10 V 
ADD 
MOV 
CLR 
XRA 
MOV 

. DAD 
DAD 
DAD 

"nAD 
MVD> 
PUSH 
POP' 

H 
A,M 
E 
L;A 
H 
A 
H.A 
14 
H 
H 
H 

.B.H 
H 
B 

;HL-)-SIZE 
;A=sIZE OF VAL 
;PLUS NAME SIZE . 
;HL=SIZE IN BLOCK$~ 

;CLEAR H 
U-iL=SIZE IN BYTES.' 



TDL ZSO CP/M DISK ASSEMBLER VERSION 2.21 
. USEMAF' -

006C' CD 6obofOA 
OObF' . CD 0000: 97 
0072' El 
0073'" C'Y 

CALL 
CALL 
POP 
RET 

.• END 

PDECBC 
.NLPNT 
H 

;PRINTSIZE 
;AND NEWLINE 
;RESTORE REGS 

( 

PAGE 4 
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USEMAP -
+++++ SYMBOL TABLE +++++ 

AASN 005F AI~GSTK 60CC BACKGR 65CC BLANK 0020 
BelTRAM 6000 BOTTOM 64A9 CHARpL 6500 CLEARS 60CA 
CNTRL OOOC CNTRLC 65CD CNTRiio 65D9 CNTRLU 0015 
CNTRLZ e·5E4 CPLARE 61.1C CPL:'SI Z 0140 CR . OOOD 
CSBLOK 668D CSFLAG 6260 CURCX 6814 CURCY e.81e. 
CURREN 64A5 C.CO 0011 C.Cl 0012 C.CX OOOB 
C.CY 0000 C.DP 001:3 c. :3.T 0002 I::;. X 0003 
C.XF OOOF C.XS 0007 CaY 0005 C.YF 0010 
C.YS 0009 DDTON 65CE DEVBL 6589 DEVCLO 657';> 
DEVCLl 657B DEVCL2 65'7D DEVCL:3 657F DEVCL4 6581 
DEVCL5 e.583 DEVCL6 6585 DEveL7 65:37 DEVFB 65CB 
DEVHCB 658F DEVMO 658B DEVNM 65B7 DEVNT 6580 
OEVTNA 65BB DEVTNB 65BF DEVTNC 65C3 DEVVA 65BD 
DEVVAR 6579 DEVVB 65Cl DEVVBL 6591 OEVVC .65C5 
DEVVD 65C';> DEVVN 6.5B9 DEVVS 65C7 DEVXCD e.5B3 
DEVYCD 65B5 DIRNAM 003C" DCtLPLH 62E8 DOLPPT 62EA 
DUMBST 6577 EDBCNT 64AD EDCCNT 64A7 ED LONG e.812 
EDI"IODE e.81C EDNA ME 64Al EDNCX 680C EDNCY 680E 
EDNEWS 64A5 EDOCX 6:308 EDOCY 680A EDPN 6:306 
EDPO 6804 EDPTRC 64AB EDPTRL 64A9 EDSTR 681A 
ERAB.IT 0002 ERRPGI'1 OOCiO:: 04 X ER.ARA 002F ER.ARG 0034 
ER.ASN 0015 ER.BOX 001A ER.CHN 0002 ER.CMD 001F 
ER.CNV 0016 ER.COR 001B ER.CTL 0036 ER.DEL 0026 

.ER. DIM 0030 ER.DIV .0018 ER.DP 0037 ER.DSK 0019 
ER.EDT 0035 ER. FlylT 0038 ER.FNF 001C ER.FOR 0028 
ER. IMP 0003 ER.LAB 0025 ER.MAC 0022 ER.NAE 0(l20 
ER.NAM 0029 ER.NEG 003A ER.NOT (>.023 ER.NUL .00:39 
ER. NLlt'1 002B ER.NXT 001D ER.OFL 0017 ER.OPN 0014 
ER.OVE 001E ER.PAR 002A ER.REN 002C ER.RET 0()24 
ER. SEP' 0021 ER.SNP 0031 ER.SPC 002E ER.STK 0004 
ER.SW 00:32 ER.TER 0020 ER.UFL 0033 ER.UNF 0027 
EXTDEL 002E E.HVAL 0002 E.LVAL 0001 E.SIZ 0005 
E.TYP 0000 E.VAL 0001 FCNTH 65D2 FCNTI 6503 
FCNT . ..! e.5D4 FCNTK 65D5 FCNTL 6506 FCNTV 65EO 
FCNTY 65E3 FINOHA 0000::05 X FIRST 64A:3 FLAGS 65CB 
FOREGR e·5DO FRAGSI 0400 FREELS 65E5 FSTDOL 648C 
FSTINT 62EC FWDPTR '65E7 HCAREA 6593 INtRO 65E9 
..JUNI< 6542 KBLOCK 65Fl I<EYFLG 67FF KEYPTI< 653::: 
KEYTRK 67F7 LF OOOA LISTON 65E2 IvtACSTU e.536 
MAC TOP 625E MAXFRG 0040 MNMX 65EB NAMERR 0000:06 X 

.NBLKB 0000 I\IBLKI'1 0001 NEW BOT 6810 NL OOOA 

. NLPI\IT 0000:07 X NSADDR 6802 NUMBUF 64A3 NXTLNK 0000:08 X 

. NXTVAL 0000:09 X OLDCHR 64AO OLDCUR 649F OLD KEY 6490 
OU;)}(Y 65EF ONEBUF 6729 OPRL 0014 OPRSP 655B 
CtPRSTK 6547 OPRSZ 6550 OUTOFF 62E7 PCNT 655E 
PDECBC OOOO:OA X PIXVAL 65ED POINTE 64A7 PQNOFF 65DA 
PRINTH OOOO::OB X PRINTR e.540 PRTYPA OOOO:OC X ' RAMEND 7FFF 
RAMSTR 6900 RANSHT 655F RMDTMF' 652:8 RUBAGK (lO05 

.RUBOUT 007F SAVESP 625C SCNEED 0004 '.SCRWIN 67e[) . 
·.·.,SOF'RSP 653D SOPRSZ 65~;F·. STACK 60C8 STAKTO 6000 

ST.RSIZ 6800 SUB STU 6534 TAB: ... . 600t;> TABPNT 0000:00 X 
.TARBUF 64B3 TAPC:ON 64AF TAPPRO'i4Bl . iTBFEND 6533 
'TEMPHD 60CA TE:M\i=!S 62E:5 TMtt'ARG:·.67AD TOP.!. 681.8 
T'iVBEG e.261 TTYENEI 62E.1" TTYINT 6283 TTYF''TFi 64:E.1 
TXTWrN .67E2 UARTFL 649(:", U$E:;MAP .00000- I' 

' . USFi:E:ND 65F1 
. , 
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USEMAP -
+++++ SYMBOL TABLE +-1-+++ 

V3PTR 657:3 VDCHAR (:'4';;E VDNLF (:'5CF VIPLH' ~545 
VOICEO (:,5(:,3 WRMODE (:'5EE ZI3IM2 0001 ZGREND (:'81D 
$AADR 0010 $ADDRF; 0007 $ADDRI 0005 $ADDRS 0009 
$ANY 001A $ANYNA FFFC $ANYVA FFFE $ARGPT 0011 
$BGPTR OOOF $BNDL 0007 $CALLE OOOD $CMDAD 001:;3 
$CPLBL 002A $CSBLO 0028 $DATAP 0007 $.DOLDE 0001 

'$DOLOO 0002 $DVAL 0000 $END 001C $FADR OOOE 
$FLAGS 0002 $FORBL 0024 $FORPT OOOB $FVAL 000(:, 
$GOSUB OOtA $IADR OOOC $INPBU 001.8 $INPPT 001(:, 
$IVAL 0004 $KEYBL . 002(:.' $LENGT 0001 $LINPT 0005 
$LOCPT 0009 $MIBBL 0022 $MIBEN 001B $NAMAD .OOOA 
$NAI"IE OOOA $NASCI 0009 '$NDEL 0080 $NLINK'0003 
$NIJLL 0002 $NVALU 0005 $REPEA 001E $RVSTU 0012: 
$SAME 0020 $SASCI OOOA $SLEN 000(:, $STRAD 0008 
$STRPT 0003 $TAF 0000 $TYPE 0000 $USE 0005 
.BLNK. 0000:03 X • DATA. 0000* X .PROG • 0074'- X 

, 

,,:: ' 



. TDL Z80 CP I 1"1 DISI< ASSEMBLER VERSlt)N 2.21.. 
MOD 

.INSERTA:S.ASM· 
@.REMARK I 

.@ 
@ 

@ 

@ 
@ 

@ 

@ 

@ 

@ 

@ 
@ 

@ 

@ 

@ 

@ 

@BY 
@ 

@ 

@I 

-If. 

* * * 
*** ******* 

* 
* 

.* 
* 

* 

******* 
IIWHEN YOU CARE ENOUGH TO PROGRAM 

THE VERY BEST" 

ZGRASS V2.00000000 
JAY FENTON. NOLA DONATO. AND TOM DEFANTI 

(C) 1978 

• INSERT A=ZRAM.ASM 
• INSERT 

@ 

• INSERT 

./ 

A: MAC. ASM 

A= NCUEQU. ASM 
.LINK 
.F'REL 
.IDENT MOD 
• INTERN MODIFY 
.EXTERNARG 
.EXTERN CARTYP 
.EXTERN DONCU 
.EXTERN ERRPGM 
.EXTERN HEXHL 
.EXTERN HEXBYT 
.EXTERN IGET 
.EXTERN Ii\lHEX 
.EXTERN INPTTY 
.EXTERN IPOP 
.EXTERN IPUSH 
.EXTERN IYNCU 
• EXTERN ... KLB 
.EXTERNNAMADR 
.EXTERN NAMSET 
.EXTERN NLPNT 
.'EXTERN ."NXTABC 
. EXTERN NXTLNK 
• .EXTERN NXTPTR 
.EXTERN NXT;VAL· 
.EXTERN OUTCH 
.EXTERN PrtEtCBt:: 
.EXTERN PRINTF . 
• EXTERNPRINTHL 

...• EXTERN PRTY,Plf 
• E:X'TE;RN SRC14qPR'· 

PAGE:. 1. 



TDL Z80 CP / M 0, I SK ASSEMBLER VERSt ON 2. 21 
MOD 

0000'-
0001.1 
0002'-
000:3'-
0005'-
0007'-
0009'-

001tY 
0011'-
00:30'
C.033~" 

0035'-
0038'-
0039'-
003C'-
00:3E'-
0041'-
0042'-
0043'-
0046'
()04';V 
004A'-
004C'-

004D-' 
004F'-

0055-' 

0057'-
0059'-

005C'-
005E'" 
0061" 

, 0062'" 
0062'-
0064'-
0067'" 
0068" 
006B'-
006C'-
006F'" 

007C)~; 
007:3'-;; 

" ' 

0074'" 
0075'

,0076,':~ 

.EXTERN TABPNT 

;MODIFY COMMAND 
M.CMD~MODIFY 7.". MODX:, 0, MF, •• MODA, •• MOD1,J [ 

18 +MODIFY: 
OD + 
00 + 
OOC1'- + 
0030" + 
0010'" + 
4D4F 444';'4659+ 

+J 
63 •• MODA: 
484558455850' 
CD 0000:10 •• MODi: 
DOE5 
CD 0059-' 
D5 
CD 00741 •• MORE: 
::::850 
CD, 0059'
D5 

.BYTE $CMDADR 
• BYTE ( •• MIJDX -MOD IFY> / :1.6+ 1 
.BYTE 0 
.WORD MF 
.WORD •• MODi 
~WORD •• MODA 
.ASCIZ/MODIFY/ 

• BYTE ';'9 
.ASCIZ /HEXEXPR 
CALL 'I<LB 
PUSH X 
CALL •• GHEX 
PUSH "D 
CALL •• OPR 
,-IRC .'. EX 
CALL •• GHEX 
PUSH D 

; SPECIAL 
( 1. E • NAME +HE X 
;KILL BLANX 
; SAVE'X ' 
;GET HEX 
; SAVE VAUJE 
;GET OPERATOR 

~NEXT VALUE 

OR HEX)/ 

E5 
DD6E04 
DD6605 
E5 

PUSH 
MOV 
MOV 

H ;GET THE SUBROUTINE 

,DDEl 
El 

PUSH 
POP 
POP 
.JSR XC 

L, O. SUB(:O 
H, 0. SIJB+1 (X) 
H 
X 
H 

;INTO X 

DDE5 +.IFIDN [X] [XJ. [ PUSH 
DD2:1. 0057'" + LXI X, ... 0001 
DDE3 + XTIX 
DDE9 + PCIX 

+J 
1:3EO ; GOON 

X 

CD 0000:05 
,JMPR n a MORE 

•• GHEX: CALL CARTYP ; I S ALPHA. ETC • 

2004 
CD OOOO:~07 
2B 

3004 
CD OOOO:OB 
C9 
CD 0000: 12 
AF 

'CD ,0000: 11 
C,8 

CD 0000:07, 
·2''', 

(:5 
,D5" 
4E 

ZERROR ER.NUMI: 
+ JRNZ •. 0002 
+ CALL ERRPGM ' 
+ • BYTE ER. NUM 
+ •• 0002~, :t " 

,-IRNC •• ALPH 
CALL INHEX 
RET 

.. ~ ALPH: tALL NAMSET 

+ 
:~, 

+] " 

XRA A" ' 
CALL·NAMADR 

"RZ'" ',,' 
'ERF((IRE:R.~AI'1EE 

e::A£CERJ~~GM' " 
,:,~4[BvfE"E~ ~:NA~IE 

, ,,-'~;.' '~" 

"",'; ORR: , :PUSHt3 
'PtIS~1 £1 
MOV C,M, 

,"\ 

pAGE :2 



~OL Z80 CP/M OISK ASSEMBLER VERSION 2.21 
MOO 

F'AGE 3 

0077" 
0078'" 
007£1" 
007E'" 
007F'" 
0080" 
0081'" 
0082'" 
00:3:3~' 

0084" 
0085'" 
00E:6'" 
0087'" 

0088" 
0089'" 
008£1" 
008C" 
008D'" 
008E" 
OOE:F'" 
0092" 
0093" 
00·76 .... 
0097'" 
009A'" 
009(:" 
009F" 
OOAO" 
00A3'" 
00A4'" 

,OOA5'" 
OOA8" 
00A'7'" 
OOAA" 
OOAC'" 
OOAE" 
00£11'" 
00£13" 
00£14" 
00£14." 
00£15'" 
00£16'" 
00£17'" 
00£18" 

OOBA'" 
00£1£1" 
OOB.C'" 
00£10'" 

'. Ot)BE'" 
ClOtO" 
00C1'> 

23 
11 00£14" 
C3 0000:10 
Cl 
01 
E3 
19 
E3 
C5 
C9 
C1 
01 
E3 

£17 
E052 
E3 
C5 
C9 
01 
CD 0000:13 
7A 
CD 0000:0'7 
7£1 
CD 0000:09 
3E3D 
CD 0000:18 
lA 
CD 0000:09 
13 
lA 
CD 0000:09 

7E 
i FE2C 
28El 
CD 0000:13 
DDE1' 
C9 

2£1 
00 
00 
00. 
007E'" 

2D 
00 
00 
00 .. 

'INX H 
LXI D, •• MTAB 

.. JMP SRCHOPR 
•• MADD: POP.B 

POPD 
XTHL 
DAD D 
XTHL 
PUSH .. £1 
RET 

•• MSUB:: POP £I 
POP D 
XTHL 
CLCE 

+ ORA AJ 
DSEC D 
XTHL 
PUSH £I 
RET 

•• EX: POP D 
•• DEX : CALL NLPNT 

MOV A.D 
CALL HEXBYT 
MOV A;E 
CALL HEXBYT 
MVI A. "i::'" 

'" CALL IJUTCI-I 
LDAX·D 
CALL HEXElYT 
INX D 
LDAX 0 
CALL HEXBYT 
INX D 
MOV A.M 
cpr ..... -
.JRZ •• DEX 
CALL NLPNT 
POP X 
RET 

;GET VALUE OFF STACK 

;PRINT ADDRESS STRAIGHT 

;GET VALUE BACKWARDS 

;COMMA MEANS PRINT ON 

•• MTAB: OPER "'+"',.O,O, •• MADD[ 
+ .BYTE "'+'" 
+.IF,B t J, L BYTE .oJ E. BYTE J 
+ • BYTE 0 
+ • BYTE 0 
+ • WORD •• MADD] . 

OPER "'-"',~O.O ••• MSUB[ 
+ • BYTE "-'" 
+.IFB EJ. E.BYTE OJ [.BYTEJ 

.+ • BYTE. ' .0 
+ . • BYTE I) 

• WORD: •• MSUBj . 
.BYTE (I 

•· •. MODX; .' . .. 
;, MFCCIMMAND - PRINT~; 01..;11 'FL:.QATII"h3 POINT VALUE OFRA'TICJN 

. At.·· N~IMBER 
, ',,' ~. 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
.. MOD 

00C1'" 
OOC:2'" 
00C3'" 
00C4'" 
OOC6'" 
OOCS'" 
OOCA" 

opeD" 
OODO'" 
00D2'" 
00D3" 
0006'-
0009" 
OOOA'
OODD'" 
OODE'" 
00E1'" 
00E4'" 
00E5" 
00E:3'" 
00E9'" 
OOEC" 
OOEF'" 
OOFO" 

. QOF1'" 

18. 
04 
00 
63AC 
OOCD" 
0000" 
4D4600 

CO 0000:04 
0600 

. E5 
CD OOOO:OF 
CO OOOO::OD 
7A 
CO 0000::0':;> 
7B 
CO 0000: 0':;> 
CD OOOO:OD 
7A 
CD 0000:09 
7B 
CD 0000:09. 
CD 0000: 1,:3 
El 

··c:';-

; A/B,CQMMAND FORMAT: MF A;B 
M.CMDEMF~.~MFX,O,AFIXEMJ, •• MFA ••• MFSJ[ 

+MF: .BYTE $CMOAOR 
+.BYTE ( •• MFX-MF)/16+1 
+ ~BYTE 0 
+.WORD AFIXEMJC("M"-101Q)*16+FSTINTJ 
+ • WORD •• MFS 
+ • WORD •• MFA 
+ .ASCIZ /MF/ 
+J 

•• MFS: 
•• MFA: 

•• MFX: 

.END 

CALL 
• BYTE 
PUSH 
CALL 
CALL 
MOV 
CALL 
MOV 
CALL 
CALL 
MOV 
CALL 
MOV 
CALL 
CALL 
PtlP 
RET 

ARB 
$FVAL,$TAF 
H 
IVNCU 
IPOP 
A,D 
HEXBYT 
A,E 
HEXBYT 
IPOP 
A,O 
HEXBYT 
A,E 
HEXBYT 
NLPNT 
H 
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TDL Z80 CP/I"I DISI< ASSEMBLER VERSION 2.21 
MOD 
+++++ SYI'IBOL TABLE +++++ 

AASN 005F 
BLANK 0020 
CHARSL 65£1£1 
CNTRLO 65£19 
CPLSI Z ··0j,4·0 
CURCX 6814 
C.Cl 
C.ST 
C.Y 

0012 
0002 
0005 
6589 
657F 
6587 
65B7 

tlEVBL 
DEVCL:3 
DEVCL7 
DEVNI"I 
DEVTNC 65C3 
DEVVBL 65'y 1 
DEVVS 65C7 
DOLPPT 62EA 
EDCCNT 64A7 
EDNCX 680C 
EIIOCY 680A 
EDPTRL 64A9 
ER.ARA 002F 
ER.CHN 0002 
ER.CTL 0036 
ER. DP 0037· 
ER.FNF.001C 
ER.MAC·0022 
ER. NOT OCj2~: 
ER .. OFL 0017 
ER.REN 002(: 
ER.SPC 002E 
ER.UFL 0033 
E.LVAL. 0001 
FCNTH (:.5D2 
FCNTL 65£16 

. FLAGS 65CB" 
FSTDOL 648C 
HEXBYT 0000:09 X 
INHEX OOOO:OBX 
IVNCU OOOO:OF X 
KEYPTK 6533 
LISTON 65E2 
MF 00C1--
NAMADR ,.0000: 11 X 
NCUCOM 0029 
NLPNT 0000:13 X 
NXTLNK 0000:: 15 X 

6003 
001.5 

N~ARG 
N.CHSF 
N ... ttl)!\) 002F 

... N. DSUB 002(1 
·'N.EX,P· OOOA 

N.EIXS Ot)lE. 
N~FSUJ3 0011' 
N. NOp ·;O,(XII) 

ARG 
BOTRAM 
CLI;ARS 
CNTRLU 
CR 
CURCY 
C.CX 
C.X 
C.YF 
DEVCLO 
DEVCL4 
DEVFB 
DEVNT 
DEVVA 

0000:04 X 
6000 
60CA 
0015 
OOOD 
6816 
OOOB 
0003 
0010 
6579 
6581 

DEVVC 
DEVXCD 
DONCU 
EDLONG 6812 
EDNCY 680E 

65CB 
658£1 
65BD 
65C5 
65B3 
0000:06 X 

EDPN 6806 
EDSTR 681A 
ER.ARO 0034 
ER.CMD 001F 
ER .. DEL 0026 
ER.DSK 0019 
ER.FOR 0028 
ER.NAE 002P 
ER.NUL 0039 
ER.OPN 0014 
ER.RET 0024 
ER.STK 0004 
ER.UNF 0027 
E.SIZ 0005 
FCNTI 65£13 
FCNTV 651;0 
FOREGR 65DO 
fSJINT 62EC 
HEXHL 0000:08 X 
INPTTY OOOO=OC X 
,JUNK 6542 
KEYTRK 67F7 
MACSTU 6536 
MNMX 65EB 
NAMSET 0000:12 X 
NCUDAT 0028 
NSADIIR (:,802 
NXTPTR OOCIO: i6 X 
N.ASIN O(lO~ 
'N .CHSS '0074 
N.DIV. 0004 

'N.EMAX 0017 
NIoFADD 0010 
N~,FLTD 001(: 
N:LNL:OC)(~:. ' 
N.OFI""O ,000 t· .. 

J"., , " 

ARGSTK 60CC 
BOTTOM 64A9 
CNTRL . OOOC 
CNTRLZ 65E4 
CSBLOK 668D 
CURREN 64A5 
C.CY OOOD 
C.XF OOOF 
C .. YS 0009 
DEVCLl 657B 
DEVCL5 6583 
DEVHCB 658F 
I:tEVTNA 65BB 
DEVVAR 6579 
DEVVD 65C9 
DEVYCD 65B5 
DUMBST 6577 
EIIMODE 6EliC 
EDNEWS 64A5 
EDPO 6804 
ERABIT 0002 
ER. ASN 0015 .. 
ER.CNV0016 
ER.DIM 0030 
ER.EDT 0035 
ER. IMP 00'03 
ER.NAM 6029 
ER. NUM 00213 
ER.OVE 001E 
ER.SEP 0021 
ER.SW 0032 
EXTDEL 002E 
E.TYP 0000 
FCNT,J 65D4 
FCNTY 65E3 
FRAGSI 0400 
FWDPTR' 65E7 
IGET OOOO=OA X 
IPOP OOOO:dD X 
KBLOC~~ 651= 1 
KLB 0000=10 X 
MACTOP625E 
MOP I FY 0000 " I 
NBLKB 0000 
NEW BOT 6810 
NUMBUF 64A3 
NX,TVAL 0000: 1.7 X 
N. ATAN oe)()? 
N.COG: 0003 
N=I:iMbL:, 002~ 

. ".N.·EMIN:FF69 
N.~FPt};j'tlOt3 
N!",F:'LTS"001D 

.... N. LOG ()008 
", N'~ POPD (U)38 ••... 

PAGE 5 

BACKGR 65CC 
CARTYP 0000=05 X 
CNTRLC 65CD 
CPLARE611t: 
CSFLAG 
C.CO 
C.DP 
C.XS 
DDtON 
DEVCL2 
DEVCl,6 
DEVMO 
DEVTNB 
DEVVB 
DEVVN 
DOLPLH 
EDBCNT 
EDNAME 

6260 
0011 
OQ1:3 
0007 
65CE 
657£1 
6585 
658B 
65BF 
65(:1 
65B9 
62E8 
64AD 
64Al 

EDOCX 6808 
EDPTRC 64AB 
ERRPGM 0000:07 X 
ER.BOX (lOlA 
ER.COR 
ER •. DIV 

001B 
0018 
0038 ER. FI"IT 

ER.LAB· 0025 
ER. NEG 003A' 
ER.NXT 001D 
ER.PAR 002A 
ER.SNP 0031 
ER.TER 0020 
E.HVAL 0002 
E.VAL 0001 
FCNTK 65D5 
FIRST 64A3 
FREELS 65E5 
HCAREA 6593" 
I NeRO (:.5E9 
I F'IJSH 0000:: OE X 
KEYFLG 67FF 
LF OOOA 
MA'XFRG.0040 
M.POPS 007::: 
NBLKM 0001 
NL OOOA 
NXTABC 0000::14 X 
N.Acos 0006 
N.CHSD 0034 

·,1\1. DAnD 002C 
N.DMUU 6036 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 PAGE b 
MOD 
+++++ SYMBOL TABLE +++++ 

"I. PT()D 0037 N.PTOF 0017 N.PTOS 0077 N.PUPI 001A 
N.PWR OOOB N. SADD.· 006C N.SDIV 006F N.SIGN 0040 
N.SIN 0002 N.SMUL 006E N.SMUIJ 0076 N. SI:;'.!RT 0001 
N.SSUB 006D N.TAN 0004 N.UFLO 0002 N"XCHD 0039 
N.XCHF 001'''' N.XCHS 0079 Nit ZERO 0020 OLDCHR 64AO 
OLDCUR 649F OLDKEY 649D OLDXY 65EF ONEBUF 6729 
OPRL ·0014 OPRSP 655B OPRSTK 6547 OPRSZ 655D 
OUTCH 0000: 1:3 X OUTOFF 62E7 O.CHAR 0000 O.PREC 0002 
O.8.IZ 0006 O.SUB 0004 O.TVP 0003 peNT 655E 
PDECBC 0000:19 X PIXVAL 65ED POINTE 64A7 PONOFF 65DA 
PRINTF OOOO:lA X PRINTH OOOO:lB X PRINTR 6540 PRTYPA OOOO::lC X 
RAMEND 7FFF RAMSTR 6900 RANSHT 655F RMDTMP 6538 
RUBACK 0005 RIJBOUT 007F SAVESP 625C SCNEED 0004 
SCRWIN 6.7CD SOPRSP 653D SOPRSZ 653F SRCHOP OOOO:lD X 
STACK 60C8 STAKTO 6000 STRSIZ 6.:300 SUBSTIJ 6534 
TAB 0009 TABPNT OOOO:lE X TAPBUF 64B3 TAPCON 64AF 
TAPPRO 6491 TBFEND 6533 TEMPHD 60CA TEMPS . 62E5 
TI"IPARG 67AD TOP 6818 TTYBEG 6261 TTYEND 6.2E1 
TTYINT 62E3 TTYPTR 62El. TXTWIN 67E2 UARTFL 649C 
USREND 65Fl . V:3PTR 6573 VDCHAR 649E VDNLF 65CF 
VIPLH 6545 V01CEO 6563 WRMODE 65EE ZG1M2 0001 
ZGREND 68.1D $AADR 0010 $ADDRF 0007 $ADDRI ·0005 
$ADIJRS 6009 $ANY OOlA $.ANYNA FFFC $ANYVA FFFE 
$ARGPT (fOll $BGPTR OOOF $BNDL 0007 $CALL.E OOOD 
$CI'1DAD 0018 $CPLBL 002A $CSBLO 0028 $DATAP 0007 
$DOLDE 0001 $DOLOO 0002 $DVAL 0000 $END. 001C 
$FADR OOOE $FLAGS 0002 $FORBL 0024 $FORPT 0008 
$FVAL 0006 $GOSUB 001A $IADR OOOC $INPBU 0018 
$INPPT 0016 $IVAL 0004 $KEYBL 0026 $LENGT 0001 
$LINPT 0005 $LOCPT 0009 $MIBBL 0022 $MIBEN 001B 
$NAMAD OOOA $NAME OOOA $NASCI 0009 $NDEL 0080 

.$NLINK 0003 $NULL 0002 $NVALIJ 0005 $REPEA 001E 
$RVSTU 0013 $SAME 0020 $SASCI OOOA $SLEN 0006 
$STRAD 0008 $STRPT 0003 $TAF 0000 .$TYPE 0000 
$IJSE 0005 .. BLNI<. 0000:03 X • DATA. 0000* x .PROG. 00F1" X 

'," ., 

: '. 1 



TDL Z$O CP/M DISK ASSEMBLER VERSICIN 2.21 
SUB ,,- ZGRASS SUBROllT I NES 

• INSERT 
@.REMARK 
@ 

A= S. ASI'" 
/ 

* @ 

@ 

@ 
@, 

@ 

@ 
@ 

@ 

@ 
@ 

@ 

@ 

@ 

@ 

@BY 
@ 

'@ 

@/ 

* * * 
*iI'* 

******* 
* 

* 
* 

* ******* 
II WHEN YOU CARE ENOUGH TO PROGRAM 

THE VERY BEST" 

ZGRASS V2.00000000 
JAY FENTON, NOLA DONATO, AND TOM DEFANTI 

(C) 1';>7:3 

• INSERT A=ZRAM.ASM 
"LINK 
.PREL 
.IDENT ' SUB 

, • e:,~TERN ALLOC 
• EXTERN; ARGLIN 
.EXTERN,DELMIB 

, • EXTERN ERRPGM 
, • EXTERN FREE 
.EXTER",'GETOPND 
.EXTERN OUTCH 
.INTERN'ACOPY 
• INTERN CARTYA 
• INTERN CARTVP 

, • I NTERN CLEAR I 
.INTERN DEC5IY 
• INTERN F INDLAB 
• INTERN GElLPT 
• INTERN HEXBYT 
• INTERN HEXHL 
• INTERN lNC5IY 
.INTERN INHEX 
• INTERN 'ISNL 
.~NTERN ISTERM 
• ,INTERN I(I,SNL ,,' 
.INTERN KLf3 0' 

• I ",TERN NLPNT ' 
" • I.NTERN NXTA~C 

• INTERN NXTLNK 
, .1~ITERNNXfF:TR 

- • INTERN '"rXTVAL 
" '~INtE~N p,OECA.> 
• INTERN PDECBC 
~JNTERN PRINTA 

PAGE 1 



TDL Z80 CP/M DISK ASSEMBLER VERS~ON 2.21 
SUB . - ZGRASS SUBROUT I NES 

.'INTERN PRINTFF 
• INTERN PRINTHL 
.INTERN.PUTLPT 
• INTERN .SCANB 
• INTERN SCANLAB 
• INTERN SCANNL 
• INTERN STREQK· 

· • INTERN SWITCH 
• INTERN TABPNT 
• INTERN TEMPCHN . 
• INTERN TEMPUNCH 
• INTERN WARNFF 

0000'" 
0003 ,-

CD ooon'" WARNFF: CALL PRINTFF 
5741524£494E .ASCIZ IWARNING= / 

ooon-' 
CiOOE-' . 

··OOOF'" 
0010-' 
0011-' 
001:3'" 
001/:..-' 
0018-' 
0019-' 

001A---

E3 
7£ 
23 
A7 
2:305 
CD Oi)OO:OA 
. 18F/:.. 
E3 
C9 

AF 

001B'" C5 
OOl.C-' 4F 
0010--- 7£ 
OQl.E'" 23 
00lF'" B7 
0020'-
0022'-
0023-' 

. CiO~5---
0026" 
002A'-. 
002B--: 

2808 
B9 
2805 
CO OOOO:OA 
18F3 

·c:/. 
C9 

;PRINTF~--PRINT STRING FOLLOWING IN LINE TILL 
;NULL IS SEEN 

PRINTFF: XTHL 
• • LOOP: MOV A, M 

INX H 
ANA A 
.JRZ •• QUIT 
CALL OUTCH 

· dMPR •.• LOOP 
•• G!UIn XTHL 

RET 

;SAVE HL. GET PTR 
;GE1 THE CHARACTER 
;BUMP HL 
;IS NULL? 
;YUP 
;PUTITOUT 
; MetRE 
;AGAIN 

;PRINTHL--'-PRINT STRING HL-)-AT UNTIL A NULL 

. PRINTHL= XRA A ; NULL A 

;PRINTA--PRINTS WHAT HL-)-AT UNTIL DELIM 
; . I N A SEEN OR A NULL IS FOI,,"N!) 
;HL ISADVANC!D TO POINT PAST DELIMITER 

PRINTA: 

•• LOOP: 

PUSH B 
MOV C,A 
MOV A,M 
INX H 
ORA A 
.JRZ •• G~UIT 
CMP'C 
.JRZ •• I~UIT 
CALL. ClUTCH 
• ...IMF'R •• LOOP 

...... ;. • QUIT:t='OR B 
.. · •. RE:T 

; COpy 
;GET CHAR 

;18 NULL? 
;YAS 

; NLPNif~NbrA~PNT~~PRiNT~~J'll.~:.8 AND TAB$ 
",.""., ,;.. 

'.< 

.. NLpN'}"; MV! A, NL 
· .JMPR· TASPN l. 

.TABPNT~ MVI A~'" ... 

PAGE 2 



TDLZSO CP/M DISK ASSEMBLER VERSION 2.21 
SUB - ZGRASS SUBROUTINES 
PRINT ROUTINES 

0632'" 
0035" 

00:36'" 
0037'" 
003S'" 
003A'" 

003C" 
00:3D'-
003E" 
003F" 
0042" 
0043'" 
0044" 
0045" 
0046" 
0047" 
004A'" 
004C" 
004F", 
0052'" 

0052'" 
0055'" 
0056" 
0057'-
005S'" 
0059'" 
005A:' 
005B'" 
005C'" 
005E': 
0060" 
0062" 
0063" 

0065'" 
0066'" 
00~,7" 

0069'" 

006A" 
0()6C'" 
(l06E" 
9071 " 

'.' (1(173'" 

0075" 
0076'" 

CD OOOO:OA 
C9 

C:5 
4F 
0600 
1801 

r't:" -';;;;) 

D5 
E5 
21 00S2'-
E5 
60 
69 
7:3 
A7 
F2 0052" 
3E2D 
CD OOOO:OA 
CD OOSC" 

01 0501 
E3 
5E 
23 
56 
• ..",:! 
.,:;..*--

E3 
AF 
ED52 
CB7C 
2003 
3(: 
18F7 

19 
A7 
2003 
B1 

2007 
C630.,. 
CD OO(lO:OA 
OEOQ 
10EO 
OD 
2005 

TABPN1: CALL OUTCH 
RET 

;PDECA-"":PRINTS CONTENTS OF A AS UNSIGNED 
DECIMAL NUMBER 

PDECA= PUSH B ;SAVE BC 
MOV C~A;STORE A IN BC 
MVI B,O 
JMPR PDECB1 ;PRINT BC 

;PDECBC--PRINT BC AS 16-BIT SIGNED # 

PDECBC: pusH B 
PDECB1: PUSH D 

PUSH H 

• • PLUS: 

LXI ·H, •• DTBL 
PUSH H 

. MOV H,B 
MOV L.C 
MOV A,B 
ANA .A 
;JP •• PLUS 
MVI A .... _.' 
CALL OUTCH 
CALL ABS 

;HL->DIVIDE TABLE 

JPUT BC IN HL 

;CHECK FOR NEGATIVE 

;PUT OUT A' -

;;NEGATE IT 

;NOW WE HAVE HL=WHAT"'S LEFT. SP->DIV TABLE 
;USE B FOR LOOP COUNT AND C=LZ SUPPRESS FLAG 
;DE IS THE SUBTRACT OR 

LXI B.501H r;INITIALIZE (SURE) 
• • LOOP: XTHL ; HL->TOP 

MOV E.M ;GET SUBRTRACTOR 
INX H 
MOV·D.M 
INX H 
XTHL ;BACK TO WHAT"S LEFT 
XRA A ·;CLEAR CURRENT DIGIT 

• • SOBT: DSSCD 
BIT 7.H ;DID WE GO -7 
.JRNZ •• MINU 
INR A' 
.JMPR •• SUBT 

;RESULT WENT NEGATIVE. CORRECT IT 
•• MINU= DAD D 

•• PRNT= 

• • SKLZ= 

ANA A ;IS DIGIT 07 
,JRNZ •• PRNT 
ORA C ; HAVE WE PR I NT ED A 0 

.JRNZ •• SKLZ 
ADI ,-6," 
CALL ClUTCH 
MVI C.O ...... . 
DdN Z " .. l, .. OOP 
DeFt C .... ' . 

.JRNZ •• DONE 

; BEFORE? 

H1AKE INTO ASCII 
; AND PH I NT IT 

,; SET Li! . FLAG 
; tOOP "BOTTOM 
;t.lI~SNI...IMBE:R ZERO? 

'; NOPE . 

F.'AGE :3 



TDL-Z80 CP/M DISK ASSEMBl.;ER:VERSION 2.21 
SUB-- ZGRASS SUBROUTINES 
PRINTROUTINES 

007:3'" 
007A'-
007tl-' 
007E'" 
007F'" 

-0080'" 
0081"-

0082-' 

008C'" 
008D-' 
008E'" 
OOE:F---
0090---
0091-' 
0092-' 
0093'" 
0094'" 
0095---

'. 

3E30 
CD OOOO:OA 
El 
El 
D1 
C1. 
C9 

2710 03E8 

7C 
A7 
FO 
2F 
67 
7D 
2F 
6F 
23 
C9 

MVI A,"'O'" ;PUT OUT A ZERO 
CALL OUTCH 

• • DONE: -POP H 
POP H 
POP D 
POP B 
RET 

;DIVIDETABLE FOLLOWS 
,D:rBL: .WORD 10000,1000,100,10,1 

;COMPUTE ABS(HL) 
ABS: MOV A, H 

ANA A 
RP 
CMA 
MOVH,A 
MOV A,L 
CMA 
MOV L.A 
INX H 
RET 

;INHEX--GETS VALUE: IN DE FROM HEX CHARS HL-)'AT 

0096-' 
0097 ... · 
009A---
009D---
OC)9E'-
OOAO-' 
OOA2'" 
OOA4'-
00A6'-

. 00A8--~-
00A9-' 
OOAA ... ·· 
OOAC'" 
OOAD---
·OOAE-' 
OOAF-' 
OOBO'" 
OOBl ,-
00B2'--
00B3-' 
00B5;--
00B6---

oo,sv'-" 
OO'Bei~- . 

.'. - O(JB9-' 
·OOBA·'

OQ.BB/ 

C5 
11 0000 
CD 025F'" 
7E 
2:::15 
3004 
D630 
1802 
D637 
EB 
4F 
0600 
29 
29 
29 
2'!jI 
09 
EB 
- .. +? L-_' 

18E5 
Cl 
C9 

71:;: 
F5. 
.OF· 
OF 
OF 

INHEX= PUSH B 
I,.. X I D.O ; ACCUMULATOR 

• • SCAN: CALL CARTYP ; I~; NUMBER 
MOV A.M ; GET CHAR 
.JRZ •• INDL ;IS DELIM 
JRNC •• ALPH ;IS NAME 
SUI SOH ; NUMMIE 
.JMPR •• ADD ;ADD IT IN 

• • ALPH= SUI 37H ; SHOULD BE 
• u ADD': XCHG 

MOV C,A 
MVI B.O 
DAD H 
DAD H 
DAD'H 
DAD H ;.MUL BY 16 
DAD B ;AND-' ADD IN E#NEW 
XCHG' ;PIJT I,N D 
INX H ;NEXT CHAR 
JMPR •• SCAN 

•• INDL: PQP B 
.·RET 

; HEXHL-~p,RINrS BYTE .,HL-,:>AT IN HEX 
It ... ~.'I.;:> ." , 

HEXHL: • .. /"!IOV~·A,;t;"I 
HEXBYT-: ,P,*,SH PSW 

····:.RRQ' 
RFk~-· 
RRC 

'\. : 

OR NAME? 
ANYWAY 

A-F 

ONE 

. "< 
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TDL Z80 CP/M DISK ASSEMBLER VERSION 2 .. 21' 
SUB - ZGRASS SUBROUTINES 
PRINT ROUTINES 

. (JOBC'" . 
OOBD" 
OOCO'" 
00C;:1" 
061:;:3" 

OOCS'" 
00C7'" 
00C9" 
OOCB" 
OOCE'" 

OOCF ... · 
OOCF" 
0000" . 
0001'" 

'0002" 
0006" 
0009'- . 
OODC" 
00[1[1" 
OODE'-
OODF'-
OOEO'" 
00E1'" 
00E2'-
00E3'-

00E4· ... 
OOE4'" 
'OOES'" 
OOE7'" 
OOE8'" 

"'OOES'" 
OOEe:.'· 
OOEt:?: ... 
OOF1" 
OOF3; 
00F4'-

,·OOF6'· , 

OF 
.. CO 00C1'" 

F:I. 
E60F 
FEOA 

3802 
C607 
C630 
CD OOOO:OA 
C9 

ES 
OS 
CS· . 
EDSB 60CA 
22 60CA 
01 000:3 
09 
73 
23 
72 
Cl 
[11 
El 
C9 

I-·~ . ...... ' 
DOES 
E5 
21 60C7 
ES 
DDEl 
CD '0227 
200S 
El 

.' ImEi 

.,Ci 
',OOF7/ C9 . 

6:OFS j ·· ·C1 
OOF9"':' CS 

RRC 
CALL •• HNIB 
POP PSW 

.. • HNIB= ANI OFH 
CPI 10 

.,JRC .... LT10 
ADI "'A"'-"9"-1 

... L Tl0: ADI '-0'" 
CALL OUTCH' 
RET 

; <:10 
;~DD OFFSET 
;MAKE INTO ASCII 

*TEMPCHN--LINKS HL INTO TEMP LIST 
; IN: HL.,...:>BLOCK TO BE LINI(ED IN 
rOUT: SAME .. 
~ 

; NOTE: BLOCKS LINKED IN SHOULD NOT HAVE STUFF 
; HANGING OFF, THAT IS. NAMEBLOX WITH 

PO I NTER VALUES SHOULDN " T BE TEMPCHNED. 

TEMPCHN= 
PUSH 
PUSH 
PUSH 
LDED 
s'RLD 
LXI 
DAD 
MOV 
INX 
MOV 
POP 
POP 
POP 
RET 

H 
[I 

B 
TEMPHDR 
'TEMPHDR 

B.$NLINK 
B 
M.E 
H 
M.D 
B 
1:1 
H 

;PICKUP CURRENT FIRST 
;STUFF NEW GUY 

*TEMPUNCH-~PULLS HL OUT OF TEMP L.IST 
; IN: HL-:>BLOCKTO BE EXtRACTED 
;OUT:BLQCK EXTRACTED 

TEMPUNCH: 
PUSH B 
PUSH X 
PUSH H 
LXI H,TEMPHDR-$NLINK ;LISTHEAD 

•• MORE: PUSH~ ;SAVE POINTER IN X 
POP X . 
CALL NXTLNK 
dRNZ •• THERE 

•• RET; POP'H . 
POP X, 

. POPS 
RET'lC:lj 

.:,' , 

•• THERE:,;: PQP,Bi.: 
PI,J?H B i 

; GEt NEX CHJY 
'~GOT ONE 

; GEt Q~:t (iRL. 
rANS SAVE IT 

PAGE S 
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SUS ...., Z GRASS SI~ISROUT I NES 
PRINT ROUTINES 

OOFA,o' 
OOFS,o' 
OOFC" 
OOFE .... 
OOFF" 
0101,0' 
0104'" 
0107,0' 
010A'" 

010C,o' 
0100,0' 
010E" 
010F,o' 
0110,0' 
0113,0' 
011S" 
0116" 
0118,0' 
011''iI,o', 
011B" 
011C" 
011E,o' 
011F" 
0120'" 
0121" 
0122'" 
0123'" 
0124,0' 
o 12S'" 
0128" 
01.29" 
012C;:" 
013F,o' 
0142,0' 

E5 
AF 
E042 
El 
20EA 
CD 0227,0' 
DD7S03 
OD7404 
18E7 

7E 
B7 
C8 
23 
CD 0243,0' 
FEOA 
C8 
FE2C 
C8 
FE20 
C8 
FE:3B 
C8 
2B 
28 
7E 
B7 
23 
7E 
CO 024:3'" 
C8 
CD 0000'-
544F4F204055 
CO 0000:05 
C3 002C'" 

f'D 015B" 
.ol:48;~ ')11:: 
0149" ""a1 
'014A~;' 'Cg, 
'0 i 4B .~'" i=::e:::SB 

014D,o" C~l, 

PUSH H 
"XRA A 
osse B ;HL=BC? 
POP H 
.JRNZ 'a. MORE ; NO 
CALL NXTLNK 
MOV$NLINK(X h L 
Mov $NLINK+l(X).H ;YUP 
.JMPR •• RET 

; *ISTERM--RETURNS IF NULL. ETC 

; ALLOWS' NULL., NL. ,0'.,0'. ,0';,0', AND .~ .' AS 
; VAL I OL INE TERMI ES ANO ,.JUMPS OVER THEM 

, ;ALSO CALLS PUTLPT FOR YOU 
;ER.TERM IS OTHER TERMIES SEEN 

ISTERM: MOV A. tvl 
ORA A 
RZ 
INX H 
CALL PUTLF'T 
CPI NL 
RZ 
cpr ,0' 

" , 
RZ 
CPl' ,0' ... 

RZ 
CPI .aO • ..... , 
RZ 
OCX H 
DCX H 
MOV A,M 
ORA A 
INX H 
MOV A.M 
CALL PUTLPT 
RZ 
CALL WARNFF 
.ASCIZ ITOO 

-CALL ARGLIN 
... IMP NLPNT 

;SEE IF NULL BEFORE IT 
;IN CASE OF SKIP -999' 
;WILL BE ->BEFORE STRING 
;POINT PAST' NULL 
;SO A OOESN,o'T HAVE NULL 
;SAVE PTR 
;OR AT ERROR 
;WARN THEM 

MUCH ON LINE: I 
;PRINT IT 

*ISNL--RETURNS Z IF CR OR * 
~~ISNL OOES KLB FIRST 

" ,HL->¢HARACTER ;IN 
;QUT , "Z >,SE'T' IFGHARA~:TER l:'S CR O~ ; OR NULL 

, ';':",.' 

KI SNL :OALL"Ki ... 'B 
I SNL :' 'I'1eIV'<A'lf1,' 

'i),'pRA ~ 
<HZ 

C:R,I >; / 
RZ 

FIRST 



·10L ZSO CP/M .DISK ASSEMBLER VERSION 2.21 _ 
SUB - ZGRASS SUBROUTINES 
PR INT ROUT I NES 

014E"-
0150'-

0151"-
0152"-
0153-' 
0154'-
0155'" 
0157" 
015S'-

015A"-
015B"-
015C-' 
01SE" 
015F" 

0161" 
0162" 
0163"-
01(:.4'-
0165" 
0166" 
016::::" 
016A'-
01(:.B"-
016C"-

.0160"-
0170'

, 0171 .... 
0172 ( 

0174~' 

6:1,:,15'" 
01T7'" 
0179'" 

FEOA 
C9 

7E 
A7 
CS 
23 
FEOA 
CS 
lSF7 

23 
7E 
FE20 
CO 
1 SF';> 

E5 
05 
54 
50 
1'':' ...... 
2:600 
EOBO 
D1 
El 
c:';> 

CO 025F'" 
CS 

lSF9 

BE 
, 28()4 

EDAO 
lSF9 

CPI NL 
RET 

; *SCANNL--SCANS LINE TILL NEXT NL-II' 

;IN HL-)CHARACTER 
;OUT HL-)PAST NL 

SCANNL= MOV A.M 
ANA" A ;IS NULL? 
RZ 
INX H 
CPI NL ;1S NL. 
RZ 
..JMPR .' SCANNL ; LOOK MORE 

; *KLB--KILLS OFF BLANX* 

; IN HL-)CHARACTER. MAYBE BLANK· 
;OUT HL-)FIRST NON-BLANK CHARACTER 
;KLBINC 'INCREMENTS HL FIRST 

KLBINC: INX H 
, KLB=, MOV A, M 

CPI BLANK 
RNl 
.JMPR KLB I NC 

*CLEARIT--CLEARS FROM HL FOR BC BYTES* 
CLEARIT= PUSH H 

F'IJSH 0 
MOV O.H 
MOV E7L 
INX 0 
MVI M.O 
LDIR 
POP D 
POP,H 
RET 

; *SCANLAB--SKIPS OVER LABELS* 

SCANLAB= CALL CARTYP ;SET CC~S 
RZ ;RET IF OELIM 
INX H 

,.JMPR SCAN LAB 

; *AtOPY--COP'JES Hf.i, TO DE UNTIL DELIM IN ASEEN* 

ACOF'Y:: " , CMF'M 
.. JR,Z.;, ~OUT -
Lt!I " 

'.JMPR Atijpv ." 

PAGE 7 



TOL lao CP/M DISK ASSEMBLER VERSI9N 2.21 
SUB·· - ZGRASS SUBROUTINES' 
PRINT ROUTINES 

017B" 
017[1" 

EDAO 
C9 

•• OUT: '. LOX" 
RET 

*SCANB--SCANS PAST NEXT BLANK OR TO NL* 

;SCANB 
;IN--HL-)CHARACTERS WITH POSSIBLE LEADING BLANX 

) ;OUT--HL-)AT BLANK FOLLOWING NONBLANK CHARS 

PAGE a 

; (I.E., IT SKIPS OVER A BUNCH OF NON-BLANKS) 

017E" 
0181'-
0182"-
0183" 
0184" 
0186", 
0188"-
0189" 

018A" 
,.018B·-
018D"-
0190"-
0191/ 

0192'-
. 0194" 
0197'~ 

019:3'-
0198'" 
019C" 
019F/ 
01AO'" 
01A2/ 
01AS'~ 

OlA7'" 
01AA'" 
01AB'" 
·OlAC~ 

CD 014S"-
C8 
2:3 
7E 
FE20 
20F6 
B7 
C9 

C5 
FDES 
2A c.25E 
7C 
BS 

2004 
CD 0000:07· 
24 

FD2A 62SE 
FD7E1.A 
B7 
202F 
01 0013 
F'D09 
CD 0000:09. 
F5 
.D5 
7E 

o lArl"'FE22 
'01AF'f2003 
01~ to" ·'6[1(1000: Q6 ' 
01Ei4" 'chObOD ' 
. 01 B.7·-' CO()22A( 
(il BA.·' 22 625~. / 
01BD'~ or 0095 ' 

;Z I~ S~T IF POINTING AT A NL. ; OR NULL 
;Z CLEAR IF -) AT A BLANK UPON EXIT 

SCANB: CALL KISNL 
Ri 
INX H 
MOV A,M 
CPI BLANK 
.JRNZ SCANB 
ORA A 
RET 

; *SWITCH-,...POPS ONE LEVEL IN A MACRO* 
; IN: NI.JTT IN, (USES MACTOP) 
;OUT: HL-)CODE 
; A HAS RETURN~D TYPE. DE HAS VALUE 
t FRO!"I $RV$TUFF 
; OLDMIB IS ZAPPED AND CALLER RESTORED 

,SWITCH: PUSH B 
PUSH Y 
LHLDMACTOP 
MOV A,H 
ORA L 
ZERROR ER.RET 

+ ..JRNZ •• 0001 
+ CALL'ERRPGM 
+ :BYTEER;REi" 
+ •• 0001: J 

LIYD MAC TOP 
'MOV A, $GOSUB<Y> 
ORA A 
..JR/\! Z •• DEC 
LX.! B,$RVSTUFF 
QAOYB 
CALL GETOPND ' 
PLlSHPSW 

;SAVE: B 
;.SAVE V TOO 
;GET MIB 
;IS ZERO? 
;IF SO, IS FROM *-LEVEL 
;AND IS BOOBOOr. 

; CHEI::K GOSUB COUNT 
;IF #0, IS GOSUBRET 
;00 IT 
;POINT IV TO. GOODIES 

;GET STUFF INA&DE 

PUSH 'f:':, ;SAVE A.DE FOR EXIT 
l"lOV,'AiM: -.; :t;S,$KEYBLK? 
" : .," , •..... ", )" ,,;' "1" N:......-_· 'T' ·.EA .. D. '';''F. doM I BSL·K. .. C~'X$M I~BLK '::; ;"'I:P 

.JRNl :~'1t.09IlD, .;~ I~' SO. DON~'T DELETEMIB 
J,d~ULi:P~MIB '.' .. ' . 
... DODD=, 'Lx rB" '$G;ALLER'" .';- ROI NT TO CALLER 

. '::·'bA'L.i~NXTABC ;'~':i:'" • 
". . .'$HLDMACT·OP, " ;S:r:ORE :rr·' 

.. :·.riQ~rt:'LxjB~ $LINPTR;POrINT .TO CALLER RETLIf;.~ 



(TOL Z80 CP/M DISK ASSEMBLER VERSION 2.21 PAGE 9 
SUB - ZGRASS SUBROUTINES 
PRINT' ROUTINES 

.()lCO-' 
01C3'" 
01C4-' 
01C5'" 
01C6'" 
01CS'" 
01CA-' 
01CO-' 
01CF'-
01DO'-
01Dl ,-
01D4-' 
0105'" 

01D7'-
01D8'-
01D9---
01DA---
01DS-' 
0100'" 
OlEO'" 
01E2---
01E3'-
01E4-' 
01E6'" 
01E9" 
O:tEB-' 
OlEC" 
01EF" 
01FO';-
01F1-'-

01F2" 
01F3'" 
01F4" 
01.F6·' 

"'OiFA> 
, ()1FB'" 
01FE': 

CD 022A-' 
01 
Fl 
B7 
2005 
3E04 
11 0001 
FDEl 
Cl 
C9 
FD351A 
EB 
18Fi 

05 
E5 ,-
lA 
BE 
2009 
CD 025F'-
2809 
23 
13 
l8F:3 
CD 025F---
2004 
EEi 
Cp 025F" 
El 
D1 
C9 

C5 
It5 
FDE5 
FD2A 625E 
EB. __ 
FD66Q4 
FDt.:.E03 

CALL NXTABC 
• • GOON: POP 0 

POP PSW 
ORA A 
.JRNZ .u BYE 

• • GOSX: MVI A,$IVAL 
LXI D,l 

• • BYE: POP Y 
POP B 
RET 

• • DEC: OCR $GOSUB·(Y) 
XCHG 
.JMPR •• GOSX 

;LINE 
;GET RETURNED VALUES 
;BACK--WAS A=O? 

;SOMETHING WAS PASSED! 
;DEFAULT=SUCCEEO 

;GO BACK 
;DECREMENT COUNT 
;DE HAD RETURN POINTER 
;ALL DONE 

*STREQK--CHECKS-IF TWO STRINGS EQUAL TO DELIM* 

;IN HL->FIRST CHAR OF STRl 
DE->FIRST CHAR OF STR2 

;OUT DE,HL SAME 
Z SET IF STRINGS = TO OELIM 
Z CLEAR'IF STRINGS NOT = 

STREG!K: PUSH D 
PUSH H 

• • STRO: LDAX D 
CMP 1"1 
.JRNZ.~STRl 
CALL CARTYP 
. .JRZ •• STRQ 
INX -H 
INX D 
JMPR •• STRO 

• • STR 1: CALL CARTYP 
. .JRNZ •• STR2 

• • STRQ: XCHG. 
CALL CARTYi=' 

• • STR2: POP H 
POP D 
REI' 

;SAVE DE 
;-AND HL 
;GET CHAR DE POINTS AT 
;IS SAME AS HL POINTEE? 
; IF NE, CHECK CARTYPS 
;CHECK TYPE 
;IF DELIM 

;TRY AGAIN 
;DELIM? . 

" ..... 
;TRV OTHER ONE FOR DELIM 
;SETS CC: ... S OK 

;SIN(ARA) 

*FINDLAB--SEARCHES FOR A LABEL ON A LINE* 

; IN HL - >LABELE:OMEWHERE 
;OUT HL->LINE BEGINNING WITH LABEL 
; OR ER.LAB GENERATED 

FINDLAB: PUSH B 
PUSH D 
PUSHY 
L I YD l'1ACTOP -

-XCH13" 
MOM -_- H .$STRPTR+ 1 (y) 

MOV L,$STRPTR<¥> . 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 
SUB - ZGRASS SUBROUTINES 
PRINT ROUTINES 

02t)1'" 
0204'" 
0205" 
0207'" 
020A'" 
020C'" 
0;20D" 
020E" 

020F" 
0211'" 
0214" 
0215'" 
0215~' 

0216'" 
0218'" 
021A'" 
021D'" 
021P'" 
0220'" 
0221 " 

0222" 
0225'" 
0227'-
022A'-
022B" 
022C" 
022D" 
022E'" 
022F" 
0230'" 
02::::1" 
02:34';-
o·",:·-":!~;..' 

",:;.--~ .... , 
,-;" < 

Q234 " 
. 02:36'" 

i' , 

• ' ~<. ,. 

01 OOOA 
09 
060A 
CO 01D7'" 
280E 
7E 
23 
B7 

2004 
CD 0000:07 
25 

BE: 
20F4 
18ED 
CD 01e.D'" 
FDE1 
D1 
C1 
C9 

01 0005 
1:303 
01 000:::: 
09. 
D5 
5E 
23-
5e. 
7A 
B3 
EB 
D1 

. '(:';iI 

FDE5 
.FD2A 62SE 
'F06Ebs . 

LXI B, $SASCI I ;POINT AT !3TRING 
DAD B 
1"1 V I B.NL ; LoAD B WITH NL 

• • FINC>: CALL STREQK 
.JRZ ... FINX ;OKY--GOT IT 

• • SCAN: MOV A.M ' ; IS NULL? 
INX H ; ADVANCE HL 
ORA A 
ZERROR ER.LABC 

+ .JRNZ· •• 0002 
+ CALL ERRPGM 
+ • BYTE ER.LAB 
+ •• 0002:] 

CMP B ;IS A NL'-;:' 
.JRNZ •• SCAN ; NOPE, LOOK MORE 
.JMPR •• PINO ; CHECK FOR LABEL 

• .FINX= CAL~ SCANLAB ;POINT PAST LABEL 
PCIP Y 
POP D 
POP B 
RET 

*NXTPTR. NXTLNK. NXTABC--DOES MOV HL.(HL)*. 

· • 

NOTE: BCIS CLOBBERED! 

NXTPTR DOES MOV HL.(HL) 
NXTLNK DOES MOV HL~$NLINKCHL) 
NXTVAL DOES MOV HL.$NVALUECHL) 
NXTABC DOES MOV HL.BCCHL) 

;IN HL-:>SOMETHING 
;OUT HL CONTAINS THAT STUFF 
; . AND Z IS SETIFHL=O 

NXTVAL= 

NXTLNK: 
NXTABC= 
NXTPTR: 

LXI B,$NVALUE 
.JMPR 'NXTABC 
LX I·B, $NLINI< 
DADS ;ADD IN 
PUSH D 
MOV E.M 
INX H 
MOV D.M 
MOV A.D 
ORA E 
XCHG 

POP D 
·RET . 

; NAME LINK 
BC TO HL 

;GET ····IT 
;SLOW STUFF 
;GET SECOND HALF 
;CHECI< FER ZERO . ..,. . , 
;SETS CC"'S 
;EXlr 

*GETLf·t--t3i:;:TS;L:.INPJ:R'INTO HL FR6MMACTOP* 

13ETLPT.~ .... PtiSH y 
. L IYD MAcro!=' . .... ; GET 'MACTO? AtlDR 

. ... MOV l,.;7$.LINPTR( Y); . 

PAGE 10 



TDL Z80 CP/MDISK ASSEMBLER VERSION 2.2:1. 
SUB - ZGRASS SUBROUTINES 
PRINT ROUTINES 

023D,'" 
0240 .... 
0242" 

0243" 
0245'" 
024·9'" 
024C'" 
024F'" 

0251':--
0252'" 
0255'" 
0257'-
0258'" 

0259'-
025A" 
025D'" 

FD6606 
FDE1 
C9, 

FDE5 
FD2A 625E 
FD7505 
FD7406 
18EF, 

C5 
01 0005 
FD09 
Cl 
C9 

C5 
01 FFFB 
18F6 

MOV H,$LINPTR+1CY) 
GETLPX= POP Y 

RET 

; *PUTLPT--PUTS LINPTR FROM HL INTO MACTOP* 

PUTLPT: PUSH Y 
L I YD MAC TOP' 
MOV $LINPTRCY),L 
MOV $LINPTR+1(Y),H 
.JMPR GETLPX 

; *INC5I¥--ADDS 5, TO IY* 

INC5IY= PUSH B 
LXI a,5 

IYOUT: DADY B 
POP B 
RET 

*DEC5IY--SUBS 5 FROM IY* 

DEC5IY: PUSH B 
LXI B,-5 
.JlylPR I YOUT 

PAGE 11 

; -II·CARTyp:...-SETS CC·-S AC,CORDING TO WHAT HL POINTS A Til' 

025F" 7E 
0260 .... FE24 
0262 .... :;::822 
0264 .... FE3P 
0266 ..... FA 0282" 
026·;>' .... FE3A 
026B" FA 0284" 
026E" FE41 
0270'" FA ()282<:·' 
0273" FE5B 
0,275'" PA 0286'" 
0278" FE61 
027A" FA 0282'" 
027D'" FE7C 
027F'" FA 028~.·' 
0:2~2': AF 

," 

02::::8;'- C9 
0284" 37 

;IN 
; OUT 

. 
7 

HL - )'CHARACTER 
HL-:>CHARACTER 
Z CLEAR, C CLEAR IF ALPHA 
Z CLEAR, C SET IF NUMERIC 
Z SET C CLEAR IF DELIM 

;CARTYA= USES A INSTEAD OF M 

CARTYP: M(lV 
CARTYA= CPI 

..JRZ 
CPI 
.JM 
CPI 
.JM 
CPI. 
.JM 
CPI 
.JM 

" CPI 
..JM 
CPI, 
.JM 

.~ • • 'CD: XRA 
RET 

•• CN: $TC 

A,M 
... $ .... 
•• CA 
"0"-

• • CD 
.... 9 ... +1 

• .CN 
" A," 

•• CD 
" Z ;"+1. 

• • CA 
141Q 

•• CD 
1,411~+27 

• • CA 
A 

" 

;GET CHARACTER 
;$ IS ALPHA 
;,F9R US 

;IS DELIM 

;IS NUMERIC 

;IS DELIM 

;IS ALPHA 
;LITTLE Pi 
; I~; DELtM 
; t.I TLri:Z-l-1 
rIS;AI....PHA 
; SET··Z ,CLEAR 

fSET CARRY,t, 'IS CLEAR 
"< ' 



TDL Z80 CP/M DISI< ASSEMBLEF,'( VERSION 2.21 
SUB ..;,; ZGRASS SU:BROUTIN~S 
. PR INT ROUT I NES 

0285'· C9 RET 
02E:6·-- A7 •• CA: ANA A 

0287'· C9 RET 

028:3-- SUBEND= 
.END 

, , ..•. , 

;CLEAR CARRY~ 
;LEAVE Z CLEAR 

PAGE 12 



TDL zeo CP/M DISK ASSEMBLER VERSIoN 2.:21 'PAGE 13 
SUB - ZGRASS SUBROUTINES 
+++++ SYMBOL TABLE +++++ 

AASN 005F ABS O,08C" ACOPY 0174" I ALLOC 0000:04 X 
ARGLIN 0000:05 X ARGSTK 60CC BACKGR ~.!:iCC BLANK 0020 
BOTRAM 6000 BOTTOM 64A9 ,CARTYA 0260" I CARTYP 025f-- I 
CHAR~;L 65DD CLEARI 01.61-- I CLEARS 60CA" CNTRL OOOC 
CNTRLC '65CD CNTRLO 65D9 CNTRLU 0015 CNTRLZ 65E4 
CPLARE 611C CPLSIZ 0140 CR OOOD CSBLOK 668D 
CSFLAG ,6260 CURCX 6814 CURCY 6816 CURREN 64A5 
C.CO 0011 'C.Cl 0012 C.CX OOOB C.CY OOOD 
C.DP 0013 C.ST 0002 C.X 0003 C.XF OOOF 
C.XS 0007 C,. Y 0005 C.YF 0010 C.YS 0009 
DDTON 65CE DE:C5IY 025';iI-- I DELMIB 0000:06 X DEVBL 6589 
DEVCL9 6579 DEVCLl 651B tlEVCL2 657D' DEVCL3 657F 
DEVCL4 6581 DEVCL5 6583 DEVCL6 6585 DEVCL7 6587 
DEVF'B 6.5CB DEVHCB 65E:F DEVMO 658B DEVNM 65B7 
DEVNT 658D DEVTNA 65BB DEVTNB 65BF DEVTNC 65C3 
DEVVA 65BD DEVVAR 6579, DEVVB 65Cl 'DEVVBL 6591 
DEVVC 65C5 DEVVD 65C9 DEVVN 65B9 DEVVS 65C7 
DEVXCD 65B3 DEVYCD 65B5 DOLPLH 62E8 DOLPPT 62EA 
DUMBST 6577 EDBCNT 64AD EDCCNT 64A7 EDLONG 6812 
EIiMODE 6.81C EDNAME 64Al EDNCX 680(:' EtlNCY 680E 
ED NEWS 64A5 EDOCX 6808 EDOCY 6:30A EDPN 6806 
EDPO 6804 EDPTRC 64AB EDPTRL 64A9 EDSTR 681A 
ERABIT 0002 ERRPGM 0000:07 X ER.ARA 002F ER.ARG 0034 
ER.ASN 0015 ER.BOX 001A ER.CHN 0002 ER.CMD 001F 
ER.CNV 0016 ER.COR 001B ER.CTL' 00:36 ER.DEL ,0026 

'ER.DIM ()030 ER.DI'V 0018 ER~DP 0037 ' ERpDSI< 00:1.9 
ER.EDT 0035 ER.FMT 0038 ER.FNF 001C E,R.FOR 0028 
ER.IMP 0003 ER.LAB 0025 ER.MAC 0022 ER.NAE 002D 
ER.NAM 0029 ER.NEG 003A ER.NOT 002:3 ER.NUL 0039 
ER.NUM 002B ER.NXT 001D 'ER.OFL 0017 ER.OPN 0014 
ER.OVE 001E ER.PAR 002A ER.,REN 002C ER.RET 0024 
ER.SEP 0021 ER.SNP 0031 ER.SPC, 002E ER.STK 0004 
ER .. SW 0032 ER.TER 0020 ER. UF'L 003:3 ER.UNF 0027 
EXTDEL 002E E.HVAL 0002 E.LVAL 0001 E.SIZ 0005 
E.TYP ,0000, E.VAL 0001 FCNTH '65D2 FCNTI 65D3 
FCNT .. J ' 65D4 FCNTK 65D5 FCNTL 65£16 FCNTV 65EO 
FCNTY 65E3 FINDLA 01F'2'" I FIRST 64A3 FLAGS 65CB 
FOREGR 65DO FRAGSI 0400 FREE 0000:08 X FREELS 65E5 
F8TDOL 648C FSTINT 62EC FWDPTR 65E7 GETLPT 0234" I 

".GETLPX 0240" GETOPN 0(100:09 X HCAREA 6593 HEXBYT 00B8'- I 
HEXHL , (lOB7'- I INC5IY 0;251, .- r INCRO c.5E9 INHEX 0096-'- I 
rSNL 0148'- I ISTERM ci 1 (.)C " 1 IYOUT 0255" '..JUNK 6542 

"KBLOeK 65Fl KEYFLG 67FF KEYPTK 6533 KEYTRK 6.7F7 
KISNL 0145" I KLB 015B-'- I I<:LBINC 015A" LF OOOA 
LISTON 65E2 MACSTU 6536 MACTOP 625E l'1AXFRG 0040 
MNMX 65EB NBLKB "(loci(l NBLKM 0001 NEWBOT 6810 
NL " OOOA., ,NLPNT OO;2C'" I NSADDR 690.2 NIJI"IBUF, 64A:3 

,i\IXTABC 022A-' I NXTLNK 0227-- t l'IXTfTR 0228" I NXTVAL 0''':>'")'':)''' I 44":;' 

, '" ~OLDCHR 64AO OLDCUR" 649.F GLDKfiY ~'4:~rJ OLDXY 65EF 
;,,'CJNEBUF' 4-729 ,;l'OPRL' ,0014 OP-R$P::, Qt::'#::B OPRSTK 6547-,,' ... I;;;t< 

"';',OPRS'Z. 655[1 O(ITCH OO(ff): OA X ,jIJT":tFF' 62£:7 ' . ,peNT 6558 
.,' , . ' ," ,,', '" =: b PDECA ,O036,'~ I PD,ECI;t'l 003D " Pt:lECBC" 003(: .-.. ,I, 'PlXVAI~ ~'--Ig 

PCtlNTE 64A1 ",PONOFF~65DA " PI~hNJA'Q01B~~ 'I PRINTF 060rV 'I 
PfuNTH, (lOlA), 1. 'PRiNJR' 65;lHi) , PUTLF'T :0·243, .... :( ~AMENrl 7FFF' 
RAMSTR 69() 0 RANSHT655F' RMDT~P 6588 R,IJBACK .0005 



TDL Z80 CP//y1 DISK ASSEMBLER VERStON i 2 •. 21 PAGE _.14 
SUB- - ZGRAS$ SUBROUTINES 
+++++ SYMBOL. TABLE +++++ 

RUB OUT .007F SAVESP 625C SCANB 017E"- I SCANLA 016D"- I 
-SCANNL 0151-' I SCNEED 0004 SCRWIN 67CD SOPRSP 653D 
SOPRSZ 65~3F STACK 60C8 STAKTO 6000 - -STREQK .01D7" I 
8TRS1.1. 6800 SUBEND C):28E:"· SUBSTtl 6534 SWITCH 018A-' I 
TAB 0009 TABPNl 0032'- TABPNT· 0030'- I TAPBUF 64B::': 
TAPeON 64AF TAPPRO 64B1 TBFEND ~,533 TEMPCH OOCF'- I 
TEMPHD 60CA- TEMPS 62E5 TEMP UN OOE4;" . I TMPARG (:.7AD 
TOP 6818 TTYBEG 6261 TTYEND 62El TTYINT 62E3 
TTYPTR 62El TXTWIN 67E2 UARTFL· 64;9C USREND 65Fl 
V3PTR 657~: VDCHAR 649E VDNLF ··65CF VIPL.H 6545 
VOl CEO 6563 WARNFF 0000"- I WRMODE 65EE ZG1M2 0001 
ZGREND 681D $AADR 0010 $ADDRF 0007 $ADDRI 0005 
$AQDRS 0009 $ANY OOlA $ANYNA FFFC $ANYVA FFFE 
$ARGPT 0011 $BGPTR OOOF $BNDL 0007 $CALLE OOOD 
$c;MDAD 01)18 $CPLBL 002A $CSBLO 0028 $DATAP 0007 
$DOLDE 0001 $DOLOO 0002 $DVAL 0000 $ENtl 001C 
$FAPR OOOE $FLAGS 0002 $FORBL 0024 $FORPT 0008 
$FVAL 000(:. $GOSUB 001A $1ADR OOOC $INPBU 00~8 
$lNPPT 0016 $IVAL 0004 $KEY8L 0026 $LENGT 0001 
$LINPT 0005 $LOCPT 0009 $MIB8L 0022 $MIBEN 001.8 
$NAMAD OOOA $NAME OOOA $NASCI 0009 $NDEL 0080 
$NLINK 0003 .$NULL 0002 $NVAL.U 0005 $REPEA 001E 
$RVSTU 00t3 $SAME 0020 $SASCI oooA $SL.EN 0006 
$STRAD 0008 $STRPT 0003. $TAF. 0000 $TYPE 0000 
$USE ,0005 • BLNK._ 0000:03 X • DATA. (11)00* X .PROG. 0288--- X 



TDL ZE:O CPII'1 DISK ASSEMBLER VERSION 2.21 
DOL - DOL--DOLOOP STUFF AND MIB STUFF 

A:S.ASM • INSERT 
@.REMARK / 
@ * @ 

@ 

@ 
@ 

@ 

@ 
@ 

@ 

@ 

@ 

@ 

@ 
@ 

* * -II-

*** 
***iI-*** 

* 
* 

* 
* ******* 

"WHEN ,YOU CARE ENOUGH TO PROGRAM 
THE VERY BEST" 

@ ZGRAS~; V2.00000000 
@BY JAY FENTON. NOLA DONATO, AND TOM I)EFANTI 
@ (C) 197E: 
@ 

@/ 
• INSERT A:ZRAM .. ASM 

• LINK 
.PREL 
• IDENT DOL 
• I NTERN DELI"! I B 
• INTERN DOCHI< 
• INTERN ·KILMIB 
.. INTERN MAKMIB 
• INTERN STOP 

.EXTERN ABORT 

.EXTERN ALLOC 

.EXTERN ALLOCD 

.EXTERN ARG 
• EXTERN ·CZCHEK 
.EXTERN CLEARIT 
.EXTERN DECSIY 
.EXTERN DISPLAY 
.EXTERN ERRPGM 
.EXTERN EYAL 
.EXTERN EVALARG 
.EXTERN FREE 
.EXTERN FRF.;EALL 
.EXTERN GETLF'T 
.EXTERN GETORND 
.EXTERN INCSIY 
.EXTERN INCUSE 
• EXTE~N ISTERM' 
• EXTERN KBCNLP . 
• E:XTERN'kISNL 
.. EXTERN L l NSP" 
• EXTE~l\f NXTf.\BC .. 
• EX'tERN'NXTLNK-' 
• E XrE~I'J. NXTF;fR . 

PAGE 1 
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, TDL' ZSO CP/M DISK ASSEMBLER VERSlI)N 2.21 
DOL. - DOL--DOLOOPSTUFF AND MIB STUFF 

0000" 2A 625E 
0003" E5 
0004" 2A 62E8 
0007'" DD21 62,D9 
OOOB'" 22 62EA 
OOOE" 7C 
OOOF'" B5 

0010'" 2846 

0012" 23 
0013" 23 
,0014'" CB4E 
0016" 2B 

"'-".,1," 

0017"~ , 2B 
0018'" 281:3 

(lOlA'" E5 
()O:l.B··· 01 OOOF 
OOlE'" CD 0000:1.9 
0021" DD7410 
0024'" DD750F 
0027" E1 
0028'" CD 0138'" 
002B'" 1.823 

0(21)" 22 6.25E 

.EXTERN NXTVAL 
• EXTERN PUTOPND, 
.EXTERN PUTLPT 
.EXTERN SDEL 
.EXTERN SNAP 

DOLOOPED MACRO. PRPCESSINCi LOOP 
; CALLED WH I LEWAI T I NG FOR HIJMAN .INPUT 
; THIS ROUTINE,WILLEXECUTEONE STATEMENT FROM 

EACH DOLO OPED MACRO ON T,HE [II:tLOOP LIST 
; AND THEN RETURN 
DOCHK: LHLD MAC TOP 

PUSH H 
LHLD DOLPLH; START LIST AT TOP 
LXI X. DOLPLH-$BGPTR 

•• NEXT=SHLD [lOLPPT; STUFF INTO WORKINGPTR 
MOV A.H 
ORA L ;IS PTR NULL? 

.JRZ 
; SHOULD WE 

INX 
INX 
BIT 
DCX 
DC"X 
JRZ 

DELETE BIT 
PU!5H 
LXI 
CALL 
MOV 
MOV 
POP 
CALL 
.JMPR 

,,' 

•• DONE ; KICKOUT IF DONE 
DELETE THIS MIB? 

H ; MOVE TO FLAG BYTE 
H ' ~' 

$DOLDEL.M 
H 
H 
•• NDIE ; NO 

IS SET - SO KILL THIS GUY OFF 
H 
B.$BGPTR 

NXTABC 
$BGPTR+1(X).H 
,$BGPTR (K> 7 L 
H 
[iELfYIIB 
•• NEXM 
MACRO 

;POINT AT NEXT 

; SET PREVIOUS 
;TO POINT AT US 

RELEASE MEMORY 

NEXT MACRO 

PAI:;;E 2 

0030" CD 000(1:11 

; GOOD DOLOOPED 
.," NDIE: SHLD 

CALL 
MACTOP 
GETLPT 
LINEP 

; SET THIS GUY AS TOP 
; (ifT" STR I N(i SCANN I NG 
; EVAL A LINE 
;DEBUG/CNTRLZ? 

PTR 
OC133" 
00:;:6'" 
0039" 

O();3D'" 
0040" 
'0041" 

, .904:3;" 
L('i~146< 
O()4'~/ 
004C'" 

CD 0000: 1:3 
CD 0000:08 
DD2A 62EA 

CD 0000:15 
B7 

,200tl 

'[lD6604 
DD.6E()3 
O{bOOA 
09 

CD OOOO:lE," 

... LC:::, CALL 
CALL 
LIXD 

CZCHEK 
DOLPPT ; IX->CURRENT MIB 

; DID tHIS GUY RETURN? 
CALL" I STERM; PROPER TERMY? 
('BAA '; NULL? 
... J~1NZ .~I\IJ;::XM ~ NOP--NEXT MACRO 

; YES HE,"D'ID":,f(ESET STRING PTR TO FIRST CHAR 
, 'J"!9V "H .$~rRPTR;tlXJ 
"M(lV; " L. $STRPTRCX 
'LXI ' "'~'7 $SASC: ri:[ , 
: [lAD ,B'; " " 

; ·StU.F:F PO''!N,''ER ·B"ACI<'· ·;'i.r~ftf.j~ <·M:r.Bc 
CALL PUrLPT 



TDLZ80 C;:P/M .. DISK ASSEMBLER VERSION 2.21 
DOL - DOL--DOLOOP STUFF AND MI& STUFF 

PAGE~'3 

OOSO" DDc.6l0 
005:3'" DD6EOF 
00S6"- 18B3 
0058'- E1 
OqS9" 22 62SE 
OOSe:"- C';:O 

OOSD" 18 
OOSE" OS 
OOSF/ 00 

, 0060".. 0000: 20 
0062 " 006C" 
0064 " 007S ,.' 
00~6/ 53S44F5000 

006B'" 00 
006C"- CD 0000:17 
006F'" CA 0000:04 
0072" CD 0000:07 
007S'" 081.E 
0077" ES 
0078'" FD7EOO 
0(17B'" A7 
007C'" 282C 
007E" FDS602 
0081 ,- FD5E01 
0084" 2A 62E8 
0087'" 7C 
0088" B5 
0089"- 2810 
008S"- 23 

008C" 22: 
00::::[1", 23 
008E:" 7E 
008F'" 23 
0(91)"~" BS 
01)91'" '200:D 
00':;'3"- 7E 
00';il4'" SA, 
'009S" 20ci5" '" 

(>097" 2B 
:0098" 2,B 
0099'- CBCE 

· MOVE TO NEXT MIBON CHAIN AND 7 

• • NEXM: MOV H, $Br.'PTR+l (X) 

MOV L.$BGPTR(X) 
..JMPR • .NEXT 

• • DONE: POP 'H 
SHLD MAC TOP 
RET 

COMMAND TO UNDOLOOP A MACRO 
THIS GUY JUST SETS A DIE! FLAG 

TRY TO DOlT 

WHICH THE DOLOOP DISPATCHING LOOP LOOKS 
; AT TO DO THE ACTUAL DELETION 
M.CMD[STOP ••• UNLX~,O.SNAP7 •• UNLA7 •• UNLSJ[ 

+STOP: .BYTE $CMDADR 
+ .BYTE ( •• UNLX-STOP)/1h+l 
+ .BYTE (I 

+ .WORD SNAP 
+ .WORD •• UNLS 
+ • WORt) •• UNLA 
+ • ASCIZ ISTOPI 
+J 

.BYTE: 0 
•• UNLS: tALL KISNL 

.JZ ABORT 
CALL ARG 

;NO SWITCHES 
;IS STOP ALONE? 

•• UNLA= .BYTE $STRADR.$REPEAT 
PUSH H 

• • UNLL: MOV A. 0 ( Y ) 
ANA A 
.JRZ •• DOUT 
MOV D,2(Y) 
MOV E.1(Y) 
LHLD DOLPLH ' 

• • ZAP: MOV A. H 
ORA L 

,JRZ •• NULL 
INX H 

; TO STRING 
INX 
INX 
MOV. 
INX 

ADDRESS 
H 

, CJvIP 
,JRNZ 
JvIOV 

",' CMP 
.JRNt' 

; WE ,GOT ALIVE 
DCX ," 

H 
A,M 
H 
E 
• • NONO 
A.M 
o 
• • Nt!~):1 
ONE 
tl 

, Dex' " .. ,H ",','j, 

;$POLtIEL.M :SEt 
" . ,>.:" 

; MORE TO DO 

; DONE 
; DE=STRING ADDR 

LIST TOP 

; NULL IF NOFIND 
; ELS~ STEP 
;TO STR ADDR 

; COMPARE TO 
;SEARCH TARGET 

;NOMATCH' 

, :; BACK, TO' FLAO:::; 

"'; SAY'DELETE,HIM 



TDL ?80 CP/M DISk ASSEtMBU;:~:VE:RSION 2.21' 
DOL - DOL-:--OOLOOP STUFF AND MIS STUFF 

'009S" 
009E'" 

OOAO" 
OOA3' 
00A4" 
00A5'" 
OOA6 ... · 
OOA7" 
OOAS" 
OOAA' 
OOAS'" 
QOAO" 

OOAC' 
OOAO' 
OOAE' 
OOAF" 
()OFJO" 
00B2" 
.00B5' 
00B6'" 
OOBS" 

CO 0000: 1:3 
18DS. 

01 OOOS 
09 
7E 
23 
66 
6F 
18DO 
El 
C9 

C5 
05 
E5 
05. 

" :3EC>5 
,CD 0000: 05 
E5 
3622 

00B9" 23 
OOBA'" 01 001B 
OOBO' CO 0000:09 
OOCO" . OOEl 
OOC2" El 
00C3-" CD OOOO:lC 
0006'" 54 
0007" 50 
OOOS' CD 0000:14 
()CCB ,', (11:17503 
OOCE'" 007404 
0001' 01 OOOA 
0004'" 09 
0005" 007505, 
OOtlS" OEt7406 

.~ NULL: C.ALLINC5,~ Y 
.JMPR ~. UNLL. 

; .MOVEON DOWN 
•• NONO:LXI 

DAD 
MOV 
,INX 
MOV 
MQV 
.JMPR· 

THE LIST" ," .. 
B,$BGPTR-4 ; NEXT PTR 

•• DOUT: POP H' 
RET 

•• UNLX: 

S 
A,M 
H 
H,M 
L,A 
•• ZAP 

; EROCEDURE TO BUILD AN MIB 
; NEEJ:IS: 
;HL..,;:>EtELIM FOLLOWING MACRO NAME IN LINE 
; RETURNS: 

IX - MIB ADDRESS 
HL"';:>LINE TERMINATOR 

; MIB SETIJP WITH ARI3S PARSED AI\JD STUCK AT 
$MIBEND, 

MAI:<MIB: PUSH' B 
PUSH D 
PUSH H 
PUSH D 
MVl A.5 ' 
CALL ALLell:::" 
PUSH H 
MVI M,$MIBBLK 
I,NX H 
INX H 
LXI B,$MIBEND 

. CALL CLEAR IT 
POP X 
P,OP H 
CALL NXTVAL 
MOV D,H 

;SAVE NAMEBLOCK FWA 
;GE1'6 BLOX 
;GETMIB SPACE 
;SAVE FWA 
;TAG IT 
;SKIP TAG 
;AND LENGTH 
;CLEAR STUFF 

; GET I"llBFW~ BACI( 
.; GETNAMEBLOCK FWA 
;POINTAT STRING 

MOV E,L ; INCREMENT USE COUNT 
CAkL INOUSE 
MOV $STRPTR(X),L ;POINT STRPTR 
MOV $STRPTR+l(X)7H 
LXI B;,SASCII ;POINT ASCII 
DArie . 
MOV·$LINPTR(X).L 
MOV $L I NPTR+ 1( X ) ,H 

PAGE 4 

QODS" El PCIPH .; 13ET CALLING LINE PTF<BACK 
OODC'COOOO(H 13 
oottF(,. FOltS 

g~~lt,,~g~j' 
'OOES':: 01,OOlEJ. ", " '~ . 
>~~}bE8" , Ftl09ii: 
'OOEA ': F'~IE5 

".OOEC··· "ct' 

"CALL; .' INC:5IY'; ** FIX -!t'i!' 

;'~ .. "."flJ",',.t:.~co.·.,.'.HH,','.', •• ,".'.,XY,. \.,. . . ,;SAVEIY STACK 
F' =:.;MIBFWA 
~?ttpiV';.,< " .. ; IN • .'1. 
:LXI ,"'J3~$MtaEND " 
DADY ,.B~WHeRE TO !:::TIGKIT 
PUSH Y iPLJT AROPTR IN"; 
PClF' EI ; MOV $JX>,Y' 

'1;," > 



TDL ZE:O CP/M DISK ASSEMBLER VERSION '2.21 
DOL - DOL --DOLOOP STUFF ANti M I B STUFF 
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OOEO'" DD7111 
OOFO'" DD7012 
OOF3" FD360000 
00F7" CD 0000:16 
OOFA" 2816 
OOFC'" FDE3 
OOFE'" CD OOOO:OE 
0101 ... · CD 0000:12 
0104'" FDE3 
0106" . CD OOOO:lD 
0109'" CD 0000: 1:3 
010C'" FD360000 
0110" 1:3El 
0112'" FDE5 
.0114'" D:I . 
0115'" 1'=' .... 
0116'" E5 
0117" DDE5 
0119" El 
011A" CD 0000:06 
011D" E1 
011E" FDEl 
0120'" CD OOOI):OA 
0123'" Dl 
01:24" 01 
0125·'- (:9 

0126'" 7C 
0127" B5 
0128" C8 
0129" 7E 
012A'" Fe22 
o 12C'" CO 
012D" CD 0138'" 
0130" 01 OOOD 
0133''- CD 0000:19 
0136'" 18EE' 

0138"- (:5 
(l139~' E5 
01~:A." 01 OOOB 
01:3D". CD 0000: 1'9 
0140" CD 00OO~10 
0143" E1-
0144'" £5 
0145'" 01 000:3 

. 0148" . CD oocio: 1.9 

MOV $ARGPTR(X),C ;MOV $+l(Xr,I 
MOV$ARGPTR+1(X),B 

•• MORE: MVI O(Y),$TAF ;TERMINATE LIST SO FAR 
CALL KBCNLP ; ARGS?'-;:' 
JRZ •• DONE ;NONE (LEFT) 
XTIY ;SETUP FOR EVAL 
CALL EVALARG 
CALLGETOPND ;GET IT 
XTIY ;MIBEND STACK BACK 
CALL PUTOPND ;STICK IT THERE 
CALL INC5IY ;POINT TO NEXT 
MVI O(Yh$TAF ;TERMINATE LIST 
JMPR •• MORE ; LOOK FER MORE 

•• DONE: PUSH Y ;SETUP FOR ALLOCD 
POP D 
INX D ;POINT 1 PAST 
PUSH H ; SAVE CURRENT LINE PTR 
PUSH X ;GET MIBFWA 
POP H ; INTO HL 
CALL ALLOCD ; RELEASE EXTRA 
POP H ; RESTORE H 
POP Y 
CALL DEC5IY 
POP 0 
POP B 
RET;LEAVE WITH IX-)OMACTOP 

; K I U1 r B--CHA I NS M I B " S BACKWARDS. DELETI NGALL 

; HL IS USIJALL Y CONS I DERED CLOBBERED 
;AND SO ISBC 

KILI"IIB:: MOV A,H ;HL-)-FIRST 
ORA L 
RZ 

MIB TO GO 

MCIV A;M ; CHECP.~ IF $MIBBLK 
CPI $MIBBLK ;IF NOT, JYIAVBE ALREADY 
RNZ ; GONE'! 
CALL DELMIB ; DELETE IT AND HANGIES 
LXI ~,$CALLER 
CALL NXTABC ; CHAIN TO PREV CALLER 
JMPR KILMIB ;TRY TRY AGAIN 

;DELMIB--PELETES MIB AND ALL STUFF HANGING OFF IT 

DELMIS: PUSH B 
PUSH,H. . . 
LXI B'i$PPRPTR 
CALLNX'T~BC 
CAl,..,L ' FRt~AL:L ... 

'POP~H"" . 

PIJSH,"fj ..... ....... . 
. LXI B.,$STRPTR 
.. CALL NXTASC 

" ~ <. " , , .~ , ~ 

; DELETE 

; ALL.F"ORBLOX 

" . ',,-' 



TDL zao CP/M DISK ,ASSEMBLERVERSICiN 2.21 
DOL - I:10L--DOLOOP STUFF AND MU3 STUFF 

0148,:' 
014Eo-
014F,:' 
0150,:' 

'. ':.: 

CD OOOO:lF 
E1 
C1 
C3 OOOO:OF 

• END 

CALL SDEL 
POP H 
POP 8 
·,JMP FREE 

;DEC IT 
;RESTORE H 

;THEN THE MI8 ITSELF 

PAGE 6 



TDL Z80 CP/M DISK ASSEMBLER" VERSION 2.21 ' PAI3E 7 
DOL - DOL--DOLOOP STUFF AND MIB STUFF 
+++++ SYMBOL TABLE +++++ 

AASN' 005F ~BORT ,0000:04 X ALLOC, 0000:05 X ALLOCD 0000:06 X 
ARI3 0000:07 X ARI3STK 60CC ,BACKI3R 65CC BLANK 0020 
BOTRA,M 6000 BOTTOM 64A9 CHARSL 65DD CLEARI 0000:09 X 
CLEARS bOCA CNTRL OOOC CNTRLC 65CD CNTRLO 65D9 
CNTRLU 0015 CNTRL.Z 65E4 CPLARE 611C CPL.SIZ 0140 
CR OOOD CSBLOK 668D CSFLAI3 ~.260 CURCX 6814 
CURCY 68:1.6 CURREN 64A5 CZCHEK 0000:08 X C.CO 0011 
C.Cl 0012 C.CX OOOB C.CY 000D C.DP '0013 
C.ST 0002 C.X 0003 C.XF OOOF C.XS 0007 
CuY 0005 C.YF 0010 C.YS 0009 DDTON' 65CE 
DEC5IY C)OOo= OA X DELMIB 0138" I nEVBL 658';'1 DEVCLO 6579 
DEVCLl 657B DEVCL2 657D DEVCL3 657F DEVCL4 6581 
DEVCL5 6583 DEVCL6 6585 DEVCL7 6587 DEVF8 65CB 
DEVHCB 658F DEVI'10 6588 DEVNM 65B7 DEVNT 658D 
DEVTNA 65BB DEVTNB, 65BF DEVTNC 65C:3 DEVVA 65BD 
DEVVAR 6579 DEVVB 65Cl ,DEVVBL 6591 DEVVC 65C5 
OEVVD 65C9 DEVVN 65B9 nEVVS 65C7 DEVXCD 65B3 
DEVYCD 65B5 DISPLA, OOOO:OB X DOCHK 0000'" I DOLPLH 62E8 

'DOLPPT 62EA DUMBST 6577 EDBCNT 64AD EDCCNT 64A7 
EDLONG 6812 EDMODE 681C EDNAME 64Al EDNCX 6:30C 
EDNCY 680E EDNEWS 64A5 EDOCX 6808 EDOCY 680A 
EDPN ,6806 EDPO 6.804 EDPTRC 64AB EDPTRL 6.4A9 
EDSTR 68tA ERABIT 0002 ERRPI3M OOl)O:OC X ER.ARA 002F 
ER.ARG 00~:4 ER.ASN 0015 ER.80X OOlA ER.CHN <;:)002 
ER.CMO 001F ER.CNV 0016 ER.GOR ,OOlB ER.CTL 0036 
ER.DEL 00;26 ER. DIIYI 0030 ER.DIV 0018 ER~DP 0037, 
ER. D$I< 0019 ER.EDT 0035 ER.FMT 0038 ER.FNF 001C 
ER.FOR 0028 ER.IMP 0003 ER.LAB 0025 ER.MAC 0022 
ER.NAE 002D ER.NAM 0029' EI:;:.NEI3 003A ER.NOT 0023 
ER.NUL 0039 ER.NUM 002B ER.NXT 001D ER.OFL 0017 
ER.OPN'OO14 ER.OVE 001E ER.PAR 002A ER.REN 002C 
ER.RET 0024 ER.SEP 0021 ER.SNP 0031 ER.SPC 002E 
ER.ST 0004 ER.SW 0032 ER.TER 0020 ER.UFL 003:3 
ER.UNF 0027 ,EVAL OOOO:OD X EVALAR OOOO:OE X EXTDEL 002E 
E.HVAL 0002 E.LVAL 0001 E.SIZ 0005 E.TYP ,0000 
E.vAL '0001 FCNTH 65D2 FCNTI 65D3 FCNT.J 65D4 
FCNTK 6505 FCNTL 6506 FCNTV 65EO FCNTY 65E:3, 

'FIRST 64A3 ,FLAGS 65CB FOREI3R 65DO FRA13S1 0400 
FREE' OOO():OF X FREEAL 0000:10 X FREELS 65E5 FSTDOL 648(:, 
FSTINT 62EC FWDPTR 65E7 GETLPT 0000:11 X GETOPN 0000:12 X 
HCAREA 6593 INC5IY 0000:13 X INCRO 65E9 INCUSE 0000:14 X 
ISTEF~M 0000:15 X .JUNK 6542 I<BCKiLP 0000:16 X KBLOC~~ 65Fl 
KEYFLG 67FF KEYPTI< 6533 ,KEYTR,K 67F7 KILMIB 0126" I 
KISNL 0000:17 X LF OOOA LINEi=' 0000=18 X LISTIJN 65E2 

"I"IACSTU 6536 MAC TOP 625E MAKMIB OOAC'" I MAXFRI3 0040 
, ,IYINMX 65EB NBLKB 0000 NBU<M 0001 NEWBOT 6:::10 

,NL OOOA, NSADDR 6E:l)2 NUMBUF 64A3 NXTABC 0000: 1';'1 X 
"NXTLNK OOOO:lA X NXTPTR OO€lO: lB X NXTVAL OOOO:lC X OL..Dt:HF~ 64AO 
:~:I)LDC:IJR 649F OLD KEY 649ri' OLDXY 65EF ONEBUF 61'29 

(:JPRL, 0014 :OPRSP 655B OPRSTK 6547 OPRSZ 655D 
':OUTOFF 62E7 'PCNT 655E prXVAL' 65ED' ,POINTE 64A7 

PCrNoFF '65DA. "'PRINTR 6540 PUTL~T .oOO.o:'lE X 'PUTOPN OOOO:lD X 
RAME,ND 7FFF: RAMSTR 69QO RANSHT 655F RMD'T~P 65:38: 
RUBACK 00.05 RIJBoUT t)07F 'SAVESP 625C SCNSEI) '00.04 
SCRWIN '67(:D SDEL 00.00: -iF, X Sl\IAP 0.000::20 X SQPRSP '653D 



TDL Z80 CP/M DISK ASSEMBLER,VERSION 2.21 PAGE'S 
DOL' - D01--~OOUJOP STUFF AND MIB STUFF 
+++++ SYMBOL TABLE +++++ 

SOPRSZ 653F STACK 60C8 STAKTO 6000 STOP 005D~ I 
STRSIZ 6800 SUBSTU 6534 TAB' 0009 TAPBUF 64B3 
TAPCON 64AF TAPPRO 64B1 TBFEND' 6533 TEMPHD e.OCA 
TEMPS e.2E5 TMPARG Q7AD TOP, " 6818 TTYBECi 626~ 
1TYEND 62El TTYINT 62E3 TTYPTR 62E:l TXTWIN 67E2 
UARTFL 649C USREND 65Fl V3PTR 6573 VDCHAR 649E 
VDNLF 65CF VIPLH 6545 VOICEO 6563 WRMODE 65EE 
ZGIM~ 0001 ZCiREND 681D $AADR 0010 $AD'DRF 0007 
$AODRI 0005 $ADDRS 0009 $ANY O()lA $ANYNA FFFC 

"$ANYVA FFFE $ARGPT 0011 $BCiPTR OOOF $BNDL 0007 
$CALLE OOOD $CMDAD 0018 $CPLBL 002A $CSBLO 0028 
$DATAP 0007 $DOLDE 0001 $DOLOO 0002 $DVAL 0000 
$END 001C $FADR OOOE $FLAGS 0002 $FORBL 0024 
$FORPT OOOB $FVAL. 0006 $GOSIJB 001A $IADR OOOC 
$INPBU 001:::: $INPPT 0016 $IVAL 0004 $KEYBL 0026 
$LENGT 0001 $LINPT 0005 $LOCPT 0009 $MIBBL 00.22 
$MIBEN 001B $NAMAD OOOA $NAME OOOA $NASCI 0.009 
$NDEL 0080 $NLINI< 0003 $!\IULL 0002 $NVALU 0005 
$REPEA 001E $RVSTU 0013 $SAME 0020 $SASCI OOOA 
$SLEN 0006 $STRAD 0008 $STRPT 0003 $TAF 0000 

·$TYPE 0000 $USE 0005 • BLNK. 0000:03 X • DATA. 0000* X 
• PROG. 015:;:'" X 
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.. TDL zeo CP/M DISt<ASSEMBLER VERSION :2.21 
eMl 

• INSERT 
@.REMARK 

A:S.ASM 
I' 

~ 
@ 

@ 

@ 

@ 

@ 

@ 
@ 

@ 
@; 

@ 

@ 

@ 

@ 
@ 

@BY 
@ 

@ 

@I 

* .If- * * 
*** 

******* 
* 

* -II. 

* 
* **.If-**** 

"WHEN YOU CARE ENOUGH TO PROGRAM 
THE VERY BEST" 

ZGRASS V2.00000000 
JAY FENTON, NOLA DONATO, AND TOM DEFAN~I 

(C) 1978 

.INSERtA=ZRAM.ASM 
.LINK 
.PREL 
.IDENT CMl 
• INTERN CMDTAB 
• INTERN CONTAB 

.• INTERN DATA 
. INTERN END. 
• INTERN FOR 
• INTERN· GOTO 
.INTERN IF 
• INTERN LET 
• INTERN NEXT 
• INTERN RESTORE 
• I NTEI~N RETURN 
• INTERN SKIp· 
• INTERN THEN 
• EXTERN ABCiRT 
• EXTERN ACOPY 
.EXTERN ALLOC 
.EXTERN ALLOCD 
.EXTERN ARRAY 
• EXTERN ARG . 
. EXTERN BOX 
.EXTERN CARTYP 
.EXTERN CLEARIT 
.EXTERN CMDREN 
• EXTERN CMtlRES 
· ErCfERN CMDSKP 
;, EXTERN CORE;:· 
• EXTERNDEC5.IY 
• EXTERN.tIELETE .. 
• EXTERN)) I SPLAY 
.• EXTERN nOMORE 

pAGE 1 , 



TDL Z80 CP/M r:rrSK'ASS~MBLER VERSION 2.21-
CM1 

.~XTERN ERRPGM 

.EXTERN EVAL' 

.EXTERN EVALARO 
"EXTERN EDIT 
.EXTERN FINDHASH 
.EXTERN FINDLAB 
.EXTERN FORMAT 
.EXTERN FREE 
.EXTERN GETDSK 
.EXTERN GETLPT 
.EXTERN GETOPND 
.EXTERN HELP 
.EXTERN HEXHL 
.EXTERN INC5IY 
.EXTERN INIVDA 
.EXTERN INIVDM 
.EXTERN INIDEV 
.EXTERN INPTTY 
.EXTERN INPUT 
.EXTERN ISNAME 
• EXTERN .ISNL 
• EXTERNI<ISNL 
.EXTERNKLB 
.EXTERN LARGE 
. EXTER"I LINE 
.EXTERN LINEP 
.EXTERNMODIFY 
• EXTERN .. ·.NAMADR 
.EXTERN NAMSET 
.EXTERN NLPNT 
.EXTERN NXTAi3C 
.EXTERN NXTLNK 
.EXTERN NXTPTR 
'. EXTERN NXTVAL 
.EXTERN OUTCH 
" E X TERN PDECBC" 

: ~~.~~~~ ~~i~~F 
.EXtERN PRINTHL 
• EXTERN PRTYPA 
.EXTERN'PSCAN 
.EXTERN PUTLPT' 
.EXTERN PUTbpND 
.EXTERN RENAME 
.EXTERNRETNONE 
.EXTI;RN RETOI\tE 

... ~ EXTERN RGB IN! 
.tXTERN :;::CANB 
.EXfERN·$t:f\~t..AJ3 

,:~ EXr.ERI\I'SCANNt 
"EXT~kN'ScLs~R 
je:XTE·RNSMAl.:i.: . 
• E}{tE~hf $~;. 
~EXTERN' STOP. . ... 
• :S.~TERN ?BTR'SI:;'tK . 

~':' >. ,,:." • • 
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TDL Z80 CF'/M DISK A::;;SEMBLER VERSION 2 •. 21 
. CI'11 

0000" 
0002'" 
0004" 
0006" 
0008" 

OOOA" 
OOOC'" 
OOOE'" 
0010'" 
0012" 
0014" 
0016" 
0018'" 
OOlA'" 
(t01C" 
001E" 
0020" 
0022'" 
0024" 
0026" 
0028" 
002A'" 
002C" 
002E'" 
0030'" 
(11)32'" 
0034'" 

00:36'" 
0(i37'" 
0038" 
.0039" 
0038" 
003D ..... 
P9:3F'" 

0047" .. 
·004::::" 

' .. (i04C" 
004F'····· 
0050" 

003~," 

OOOO:OA 
0058'" 
0445" 
0000:18 

0127" 
03F9'" 
0000:20 
03B3'" 
637C 
~,38C 

046:::'" 
OOOO:2F 
0269 .... 
02C4'" 
0000: :39 
63EC 
030B'; 
036F'" 
0000:4F 
0000:50 
643C 
0000:51 
645C 
646C 
647C 
648C 

.. EXTERN SWITCH 

.EXTERN TABPNT 

.EXTERN TANGENT 
• EXTERN' TEXT 
~EXTERN USEMAP 
.EXTERN WHATSIS 

CMDTAB= .WORD ANYARGS 
.WORD BOX 
• WORD· CONTROL 
.. WORD DATA 
.WORD EDIT 

.WORD FOR 

.WORD GOTO 

.WORD HELp· 

.WORD IF 
• WORD AFIX [.jJ [ (1I,.J"-10H~.> *16+FSTINTJ 
.WORD AFIXGKJ[("K"-l01Q)*16+FSTINTJ 
.WORD LET 
.WORD MODIFY 
.WORD NEXT 
.WORD CiNERROR 
.WORD PRINT 
.WORD AFIX(QJ("Q"-l01Q)*16+FSTINTJ 
.WORD RETURN 
.WORD SKIP 
.WORD TEXT 
.WORD USEMAP 
.WORD AFIXI:VJ[(IV"-101Q>*16+FSTINTJ 
.WORD WHATSIS 
.WORDAFIXrXJr(IX"-l01Q>*16+FSTINTJ 
~WORD AFIX(YJI:("Y".,...101Q>*16+FSTINTJ 
• WORD AFIX I: Z J I: ( "ZI.I-10lQ) *16+FSTINTJ 
FSTDOL 

*ANYARGS COMMAND*iI' 

; RETURNS 1 I FTHERE " S ARGS LEFT ,0 OTHERWISE 

M. C::MDEANYARGS~ •• ANYX, 0, ARRAY, O ••• AI\IY1 J ( 
18 +ANYARG$: '. BYTE $CMDADR 
03 . + .BYTE ( •. ANYX-ANYARGS) 116+1 
00 +~BYTE 0 
0000: OE: + • WORD ARRAY 
0048" + • WORD •• ANY1 
0000 , + . • WORD tl 
4l4E5941.5247+ .ASCIZ IANYARGS/ 

00' 
DDZA625E 
DD7E19 
B7 
CO .. ' 

+J. 
.BYTEO; N08WI TC;HES 

.•• ANY1: . LIXDJYIACTCIF" ; SEE IF$MIBENl) 
_ . . . i'. ,'" '., '! 

. MOV ·A,$MIBEND(X) ; ISO 
ORA A •. tNOPE, .. RET 1· 
RN:t·. ; RET TO RETONE 
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TDL Z80 CP/M DISK ASSEM8LERVERSION 2.21 
CM1 ~ 

0051 " 
0052' 
0053' 
0055' 
0058' 

5F 
57 
3E04 
C3 0000:41 

• ;. ANYK= 

MOV E,A 
MOV D,A 
MVI A.$lVAL 
..JMP RETNONE 

; ***CONTROL COMMAND*** 

;RET A 0 

.M.CMOCCONT~OL,CONTRX,07CORE.CONTRH~CONTR1]( 
0058" 
OQ!59' 
005A" 
005B" 
0050" 
005F' 
0061 " 

18 +CONTROL: .8YTE $CMDAOR 
00 + .BYTE (CONTRX-CONTROL}/16+1 
00 + .. BYTE 0 
0000:10 + .WO~D CORE 
006A'" + .WORD CONTR1 
006D' + .WORD CONTRH 
434F4E54!524F+ .ASCIZ ./CONTROL/ 

00 
+] 

.BYTE 0 
CONTR1: CALL ARG 

0069' 
006A'" 
006D'" 
006F'" 
0070" 
007:3'" 
0076" 
0079> 

CD 0000::09 
0800 CONTRH: .BYTE $STRADR.$TAF 
E5 
FD6E01 
FD6602 
01 OOOA' 
09· 
7E 
0640·, 
F2 0084" 

PUSHH 
MOVL.l(Y) 
I"IOV H. 2( Y) 

" LX I B, $SASCI 1 
. DAO B , 

MOV A.M 
SUI '·A'·-1. 
,.JP " •• 01< 

•• BAD: ERROR ER.CTL 

007A" 
0078'" 
007tl'" 
0080'" 
0080' 
0083' 

CD 0000:15· + CALL ERRP(3M 
:36 + • BYTE ER. CTL 

+J 
0084" 
0086'" 
0089" . 
008A" 
0088" 
008C'" 
008E" 
0091'" 
0094" 
0095" 
0098'" 
0099" 

FE1B 
F2 0080'" 
57 
87 
4F 
0600 
21 OOAA" 
CD 0000:33 
E5 
21 00A3'" 
E:3 
E5 

00'7A" 21 65CA 
009D'" 4A 
009E/ . ' .. 09 
009F": . 7E -
OOAd) ." 'EB 

-OOA1~'" E1 
'. QOA4 "'e;'9" 
OO~3'" "SF'-:" 
OOA4" . 160.0 
06A6 .' :;:iECi4 
OOA$;"El' 

.• OK: CPl. 27 ... ; GT Z? 
,.JP •• BAD 

CONTRL:: MOV D ,~A 
ADD A ' 
MOV C.A 
MVI B.O 
LX I H •. CONTAB-2 
CALL NXTASC 
PUSH H 
LX f " H. CONREi 
XTHL 
PUSH H 
LXI H.FLAGS-.1 
MOV C.D 
DflQB 
.,I~'lOV" A.M 

._ XI::HG . 
" POW-H.:, 

, .".' PCl4L::' -
CCiNRET~;::McivE:, A 

, - . . Mvt,·D. I) _ 
/' MVI ··A';~:$I·VAi~ 

POP H 

;GET ADDR 

;GET FIRST CHAR 

;1S L T (r? 
;BAD CHAR[ 

;YUP 
·;SAVE A 
;III)UBLE IT 
;ENTRY FROM IO,SCANNER 

;130 THRUTABLE 
;GET VALUE 
;SAVE IT 
;RET ADDR 
;ON STACK 
;NOW FETCH FLAGS BYTE 
; HAS 26 BYTES. I N TABLE 
;GET CNTL CHAR BACK 
;B ZEROED BY MVI ABOVE 
;'GET:-FLAG VAUJE 

..;INTI) DE. . 
; mrtGCITO AIlOR 
;GQiOIT .' .' '. -
.\~SETUP FOR 'RETUR'N 

;GETH BACK (EOLPTR) 
.. ' 
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CMl 

OOA9'- C3 0000:41 

OOAC" OOFD'" 
OOAE'" ,OOEA'" 
OOBO" 00F6" 
00B2'" OOFD'" 

00B4" OOFD'-
00B6'" OOFD" 
00B8'" 0101" 
OQBA" 'OOFC" 
QOBC" OOFC" 
OOBE'" OOFC'" 
OOCO·' OOFe··· 
00C2'" OOFC" 
00C4" OOFD" 
00C6'" 0115" 
00C8'" OOFD" 

OOCA" OOFC'" 

OOCC·' 012:3'" 
OOCE" 0000:43 
OODO':' 00F1'" 
0002" 00E5" 
00D4" OOFD'" 
00D6:'- OOFC---
00D8'" OOEO'~ 
OODA'- OOFD-'-
OODC--- OOFC-' 
OODE-' OOFC---

OOEO'" 21 0000:24 
OOE3~-., 1808 
00E5;'- 21 0000:23 
00E8" 1803 
OOEA--- 21 0000':2C 
OOED'- J'")"-' 

&.."- 65:34 
OOFO'" C.9' 
00F1-' 21 0000:48 
OOF4'- 18F7 
OOF6'" 3C: 
OOF7'" FE05 
OOF9" F2 0000:04 
OOFC'" AF 
(lOFt)" EE01 
OOFF-" 12 
OiCH)-'- C9 
0101'" 21 65(:B 
0104~- 01 OOlA 

,,01,07'" cri ooo6i:'Qc: 
'01,OA'" 21 6593' 
0. 1 O[V 01 0010 
0110--' CD OOOO:OC 

.JMP RETNONE 

CONTAB= • WORD CXOR 
• WORD CLARGE 
• wORti CSI.NC 
• WORD CXOR 

•. WORD CXOR 
• WORD CXOR 
• WORD CLRALL 
• WORD CSET 
• WORD CSET 
• WORD CSET 
• WORD CSEr 
• WORD CSET 

, • WORD CXOR 
• WORD CNOISE 
• WORD CXOR 

• WORD CSET 

• WORD CQ 
• WORD RGBINI 
• WORD CSMALL 
• WORD INITWO 
• WORD CXOR 

,.WORD CSET 
• WORD INIWHL 
• WORe' CXOR 
.WORD CSET 
• WORD CSET 

;NOW THE ACTION: 
INIWHL: LXI H,INIVDM 

. .JMPR CLARX 
INITWO: LX I H,INIVDA 

.JMPR CLAR X 
CLARGE= LXI H,~ARGE 
CLARX: SHLD SI.JBSTUFF 

RET 
, CSMALL= 

CSINC: 

CSET= 
C:XOR: 

: CLRALL: 

LXI,H,SMALL 
.JMP:~CLAR X 
INR ,A 
CPI 5 
.JP ABORT 
XRA A 
XRI 1 
STAX (' 
RET 
LXI H,FLAI:3S, 
L XIS ,2 6'::;~ " 
CAL.L.:CLEARIT 

,LXI H,HCAREA 
LXIB,16, :.' 
(;;ALL CLEARIT 

,., . ~ 

; RETURN WI TI-I' AlkDE SET 

;A,...AUDIO ON/OFF 
;B-BIG CHARS 
;CONTROLC 
;D-DEBUG/SSTEP OFF/ON 
; CLEARED BY ABORT 
;E';':ECHO ON/OFF 
;F-VIP ON/OFF 
;G-CLEAR ALL 
;H-EDITOR ... -'. 
;I":'EDITOR I NSJ:::RT 
;,J...:.EDITOR DOWNER 
;K-EDITOR UPPER 
;L-EDITOR -> 
;M (RESERVED .... -CR) 
;N-SHUT OFF MUSIC 
; O-PRINT ON/OFF 
; CLEARED BY ABORT 
;P-PRINT OFF" 
; CLEARED BY ABORT 
;G' .... PRlNT ON 
;R-DEFAULT COLORS 
;S""CHARSET S/L, 
;T-TWQ LINE WINDOW 
lU-UNtlSED 
·;V-EDITOR 
;W-WHOLE WINDOW 

,; X""'LIST 
; Y-EDITOF< 

- ; Z-C:ONTRLZ 
; CLEARED BY ABCiRT 

; INC UNTIL HITS 5 

;BINGO 
;SET TO 1 BY CLEAR/XOR 
iF~jp IT 
;STUFF IT 
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CMl 

0113" AF XRA A 
0114'- C9 RET 
0115~' AF CNOISE: XRA A 
0116'- 32 65BD STA DEVVA 
0119'" 32 65Cl STA DEVVB 
011C'- 32 65C5 STA DEVVC 
011F" 32 65B9 STA DEVVN 
0122'" C9 RET 
1)123" 1B CQ~ DCX D 
0124'" AF COUT: XRA .A 
0125" 12 STAX D 
0126'- C9 RET· 
0127" CONTRX: 

1: 

;***FOR COMMAND*** 

; ZAP P BYTE 

; CLEAR IT 

M .CMO[ FOR, •• FOR X , 0, FORMAT ••• FiJRA, •• FOR 1 J r: 
0127'" 18 +FOR: .BYTE SCMDADR 
0128" 1:3 + .BYTE ( .• FORX-FOR)/16+1 
0129" 00 
012A' OOOO:lB 
012C" 0157'" 
012E" 0135" 
0130'. 464F5200 

+ . BYTE 0 
+ • WORD FORMAT 
+ .WORD~ •• FORl 
+ • WORD •. FORA 
+ .ASCIZ IFORI 
+] 

.00 • Byn:: () 
63 •• FORA: .BYTE 99 

;\\10 "'SWITCHES 
;SP~CIAL 

0134" 
0135" 
0136'" 41424:33D3120 • ASCIZ IABC=l TQ10 STEP 2 (FOR EXAMPLE)I 

0157"~ 

015A~" 
0158"
.015E"', 
()1~0'-

6163" 

CDOO()O=2B . 
E5, ' 
CDO(\(H) = :;:1 
FE28 
CC OOQO:3D 
365F 

; FORBU~ SETUP:: 
;0 $TYF'E 
;1 $LENI3TH 
;2 $FLAGS 
;3&4 PTR TO PR~V FORBLK OR TO MIB 
;5&6 NOT USED 
;7&8 AD DR OF CODE FOLLOWING FOR STATEMENT 
;9 •••• ASCII REPRESENTING INCREMENT AND 

CONDITIONAL STATEMENTS,CREATED BY FOR 

; CiENER'AL MODE l~fF' ATTACK l'S Tel: 
;1. ALLOCATE FORBLK AND CHAIN 1N AT $FORPTR 
;4. IF IT'SVAR=. CHANGE TO VAR_ 
;5. EVALUATE VAR_EXPRl 
;6. IGNORE IITO II IF .THERE 
;7. SAVE.PTRTO EXPR2 
;8. SCAN OVER £XPR2 &< SCAN OVER "STEp lI IF THERE 
; 9. IF NO EXPR3 .. MAKEEXPR3=1 
;10. CHECK SIGN OF EXPR3. IF NEG, CHANGE> TO < 
; 11. CREATE, STR I \\ICi VAR ... VAR+E X PR3 r 

; 12. CREAT~ STRlI\iGVAF6'EX,PR2 OR VAR<EXPR2 

" • FOR1=~ALl;'I<:L13 
'ptlSH}(· 
·",cA4t¢''Nf,\M$!ET. ' 
c, C'P,I .... ;,(' 

", /~ ·CZ' FiSCAN 
. MVIM,AASN 
, ~"'" " '., ' 

:\;zip PAST'!BLANX ,., 
;$AV~;;;:PTRTO VAR FOR 
'';'RI;ii({t:fTO DELIM' , 
:;!~ARRAY~? . .' 

.. ,' ;YEAH~."CHECk, pAST) 
, ;STLlFF;'AAASN IN 

,',J .. ,. .:" ", ,. f..' ) ',~ " •• '.' ' 

EVAL 
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CMl 

0165" 
016.7" 
016A'" 
016B" 
01.60'" 

.. 016F'· 

. 0172'" 
0175'" 
0:1.16" 
0177" 
017A" 
017B'" 
017C'" 
017F'" 

.01:31'" 
0182" 
0:1.::::3'" 
0184" 
01:35'" 
Q186'" 
01:37" 
Ol8A" 
(118.0'" 
0190" 
01':;'2'" 
0:1.94'" 
0195" 
0197" 
019A'" 
0190'" 
01.9F··· 
01A2" 
01A4" 
OtA7" 
01A8'" 
OtA9" 
01AS'" . 
01AC'" 
OlAD'" 
OlAF" 
01BO'" 
01Bl" 
.01B2·' 
Q1B::::" 
01B5'" 
01B8'" 
01B9" 
01BC'" 
01BD" 
01BE.- . 
OlaF" , 

·:01(:1" 
;,01i::2'" 

• Ole::::·' 
01.C6'·· 

3E05 
CD 000Ci:06 
E5 
ODE I 
3624 
2A 625E 
01 OOOB 
09 
7E 
.0.07703 
23 
7E 
D07704 
. DOE5 
01 
72 
2B 
73 
El 
E5 
CD 0000:17 
CD 0000:2A 
CA 0247'" 
FE2C 

18Qr;! 
11 0106" 
crr 0000:4B 
2005 
CD 0000:44 
2847 
CD 0000:2B 
E3 
E5 
DDE5 

"Dl 
7B 
C609 
SF 
AF 
8A 
57 
2:E5F 
CD 0000::05 
E1 
CD 0000: 05. 
lB 
£1 
E5: 
3E2B 

tf>' 
c'rl 00QOf44' 
2011'" . 

MVI A,S 
CALL ALLOC 
PUSH H 
POP X ..... . 
MV,I M, $FORBLK 
LHLD MACi'D? 
LX I B, $FORPTR' 
DAD B 
MOV A,M 
MQV 3(X),A 
INX H 
MOV A,M 
IvlOV 4 ( X ) , A 
PUSH X 
POP .0 
MOV M,D 
DCX H 
MOV M,E 

. POP H 
PUSH H 
CALL EVALARG 
CALL KISNL 
,JZ •• FORE 
r.::PI ,", '" 
,JRNZ •• FOR2 
INX H 
,JMPR •• NOTO 

•• FOR2: LXI D~ •. TOA 
CALLSTREQK 
,JRNZ •• Nt)TO 
CALL SCANB 
o.-IR Z •• FOR~J 

•• NaTO:: .. CALL KLB 
XTHL 
PUSH H 
PUSH X 
POP .0 
MOV A,E 
ADI9 
MOV .E,A 
XRA A 
ADC D 
MOV D,A 
MVI A .. " _" 
CALL ACOPY 
POP H 
CALL ACOPY 
[lCX D 
POP "H, 
PI,JSH·H . 
MVI A,<·-j> 

·.·STAX .0 
I· I\I'X' "D .' , ". , :, ':"./,> .. ,:: ."1\ 

CALL'. ·~::ANB 
..:.IRI\l:Z: •• STI::P 

;GET 6 BLOX FER NOW 

;tX(~ FWA OF FORBLK 

;CHAIN IT IN 
; GET PREV FORBU':: 

;PUT IN NEW BLOCK 

;LIKE THIS 

;NEW FORBLK PTR IN DE 
;PUT IN PREV FORBLK 

;LIKE THIS 
;PTR TO VAR 
;SAVE IT 
;DOASSIGNMENT 
;ANY MORE 
; NOPE-ERROR 
; COMMA? 

; ;JUMP OVER IT 

; SK I POVEF< II TCt" 

;NOT THERE . ;. s~~ I F; TO BLANK 
;IF EOL, ERROR 

;SP->EXPR2,'HL->VAR 
;SAVE ->VAR 
; POINT DE.;..:;:·FORASCI I . 
~ .. : . 
;ADD 9 "TO IT 
; CLUMSY 

; WHEW.! 
;COPY TILL _ 

;VAR_ VAR,~ . 
;VAR_VAR' 
;H"':?::.EXPR 
;AND SAVE IT AGAIN 
;SlIILtl:VAR_VAR+1. 

;SCf\N OVER . 
>; SUMPTIN THERE . . . 
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OlCS"" 
OlCA"" 
OleB·' 
o fcc··· 
OiCO·
OiCE·' 
OlCF··· 
OiOl"" 
01D6'· 
0109'· 
010C·' 
010D·' 
OlEO"" 
01E3"" 
01E5"" 
OlE8··· 
Ol.EB'· 
OlEE'· 
OlEF'· . 
01F2·' 
01P4··· 
01F6'· 
OlF7'· 
OlF8··· 
OiFA··· 
01FO··· 
01FF"" 
0201 ,. 
0202'· 
0204··· 
0207··· 

··020A"" 
0208"" 
020C'· 
020E'· 
020F·' 
0212·' 
0213"" 
0215'· 
0218'· 
0219"" 
021A"· 
021C··· 
021tl'· 

.021E"" 
0221·' 
022:3"" 
022~·' 
Q22~f.:. 

!)f!2e.,··· 
<:>:227" 
'·0·~t29f .h. 

~)22A'''' 
022C'· 

,··022E·' 

:3E31 

13 
AF 
12 
13 
1839 
5354455000 
544FOO .. 
CD 0000:2B 
05 
11 OiOl"" 
CD OOOO:4B 
2009 
CD 0000:45 
CD 0000:29 
CA 0247"" 
01 
CD 0000:2B 
FE2C 
2001 

E5 
EOAO 
CD 0000: 29 . 
20F9 
EDAO 
E1 
3E04 
CD 0000:16 
F07E02 
E5 
F5 
DOE5 
El 
01 0009 
09 
3E5F 
CD 0000:05 
lB 
EB 
363E. 
Fl 
B7 
F2 0223'· 
:362:C 
23 
EB 
El 
E3 
EvAn 
7E 

,FE20 
. 28()9 

FE:2C 

MVI A, '·1 ,. 
STAX D 
INX 0 
XRAA 
STAX 0 ;PUT IN TERMINATOR 
INX 0 
.JMPR •• PLUS 

•• STEA: .ASCIZ ISTEPI 
.~TOA: .ASCIZ ITOI 
• • STEP: CALL KLB 

PUSH D ; SCAN OVER "STEP II I F THERE 
LXI O, •• STEA 
CALL STREG1K 
JRN? •• NOST ; NOSTEP ! 
CALL SCANLAB ;SKIP OVER 
CALL ISNL ;CHECK TERMV 

•• FORJ: JZ •• FORE ;NUTTIN FOLLOWING "STEP" 
•• NOST: POP 0 ;BACK INTO FORBLK 

• • NOSE: 
•• SORE:: 

• • PLUS: 

CALL I<LB 
CPl···, "" 
. .JRNZ •• NOSE 
INX H 
PUSH H 
LOI 
CALL ISNL 
.JRNZ •• SORE 
LOI 
POP.H 
MVI A,$IVAL 
CAL~EVAL 
MOV A .• E. HVAL ( V ) 
PUSH H 
PUSH' PSW 
PUSH X 
POP H 
LXI 8.9 
DAD 8 
MVI A,.i_ ,. 
CALL ACOPY 
OOX 0 
Xt:I':'jG 
MVI M,'·>··· 
POP PSW 
ORA A 
JP •• SOK 
Mvr M, ~(.' 

• .SOK: INK H 
XCHC-i 
POPH 
xtrlt~ . 

~ • COpy: Ltrr; 
···,;MOV 
',cPY 

"JRZ 
"(~~'~;, .. ~, .... 

; COMMA? 

;SVE PTR TO EXPR3 
;COPV TILL EOL 

. ; COPY TERI"IY TOO 
;pTR TO EXPR 3 
;NEEO INTEGER 
; GET SIGN OF EXPR3 

;rNTOA 
;SAVE EOL FOR CMORET 
;SAVE SIGN IN A 
;GET FORBLK FWA IN HL 

; GET PTF< TO VAR IN FORBLK 

;IGNi:lRE TERMINATOR 
;GET HL FROM DE 
; DEFAULT 

;CHECK SIGI\I 
;IS POSITIVE 
;IS NEGATIVE 

;riE=HL 
;EOLBACK 

';ON STACK. HL....,:>EXPR::t:: 
; COpy tILL. I:3LANK ORNl.( 
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CM1 

02:30'~ 

~)232~ 

0235" 
0237" 
0239'-
023B'-
023C) 
023F" 
0240" 
0243'" 
0246'-
0247" 
0248" 
024A'" 
024B" 
024E" 

024F'-
0252" 

0253'" 
0253:' 
()254··· .. 
0256~' 

0259'-
P25D" 
0260" 
0263'" 
0265'-
0266" 

0269'" 
026A" 
0268'" 
026C" 
026E'" 
0270'-
0272'" 

0277" 
0278" 
027B" 
027D'-
027E'-
02:31 " 
0284~ 
028'7'-
0287" 
028';:>" 
028C'" 

. ,0··· ..... 8· rl'" 
- ,":" .. ~ .. 
··~)28D:~ 

Q2$S' < 

2805 
CD 0000:29 
20FO 
EDAO 
DDE5 
El 
CD 0000:07 
El 
DD7507 
DD7408 
C9 
E5 
DDE5 
El 
CD 0253'-
El 

CD 0000:15 
28 

E5 
DDE5 
CD 0000:34 
DD2A 625E 
DD750B 
DD740C 
DDEl 
El 
C3 OOOO:lC 

18 
(l6 

00 
63BC 
0278'-
027B.-': 
4.E45585400 

00 
CD 0000: 09. 
OAOO 
E5 
2A 625E 
01 0008 
CD 0000:33 

,2004 
CD 0000:15 
1'1)-

E5 
01 0009 

•• E2X: 

...IRZ •• E2X 
CALL ISNL 
;JRNZ •• COpy 

.' LDI 
PUSH X 
POP H 
CALL ALLOCD 
POF' H 
MOV 7( X). L 
MOV 8( X), H 
RET 

•• FORE:' PUSH H 
PUSH X 
POP H 

+ 
+ 
+J 

•• FORX: 

CALL FORDEL 
paR H 
. ERROR ER. FOR t: 
CALL ERRPGM 
• 'BYTE 'ER. FOR 

;COPY DELIM TOO 
; GET FORBLOK FWA 
;FOR ALLOCD 
; DE-:> 1 PAST 
;EOL 

;FOR NEXT 

FORDEL= PUSH H ;SAVE FORBLK PTR FOR FREE 
PUSH X 
CALL NXTLNK ; GET PREV. FORBL1< 
LIXD MAC TOP ;CURRENT MIB 
MOV .. $FORPTR ( X ) ., L 
MOV $FO~PTR+ 1 ( X)', H 
POF' X 
POP H 
...IMP FREE 

M.CMDCNEXT, .• NEXX.O.AFIX[NJ, •• NEXA ••• NEX1JC 
+NEXT= .BYTE$CMDADR 
+ .BYTE(.~NEXX-NEXT)/16+1 
+ .BYTE 0 
+ ~ WORD AFIX[N.J [ (IN""':i01Q) *16+FSTINTJ 
+ ~WORD ... NEX 1 
+ .. WORD •• NEXA 
+ .ASCIZ INEXT/ 
+J 

• BYTE (I ; NO SWITCHES' 
•• NEX!: CALL ARG H3ET VAR ADDR 
•• NEXA= • BYTE' $NAME. $TAF .. 

. PUSH H 
LHLD MAI::TOP 
LX lB. $FORPTR 
CALL'NXTABC 

•• NXTE:}Ef"(ROFf ER. NXT[ 
+ . ...IRNZ· .... ~. 0001 
+ . CALL ERRPGM 
:t .BYTE ER.NXT 
+ .... 0001:: J 

· ' , 

. PUSH H .' 
L)(lB.9 .' ' .. 

~. " ',: .,~ .. " ". 

;GET AT FORBLI< 
;LATEST ENTRY 
;IF ZERO., WE"~E tlEAD 

;HL HAS FORBLK'ADDR 
;FIRST. DO INCR EVAL'· . 

PAGE 9 
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CMl 

0291"-
0292"-
0295--
0296" 
029S"-

09 
CD 0000: 17 

3E04 
CO 0000: 16. 
FD7EOl 
E1. 

DAP B 
CALL EVALARG 
INX H 
MVI A.$IVAL 
CALL EVAL 
MOV A. E. LVAL <Y) 
POP H 

; IGNORE RESULT!:;; 
;POP OVERTERMY 
; ASK FOR INTEGER . 
;CHECK OUT CONDITIONAL 

;GET VALUE 

PAGE 10 

029B"-
029E" 
029F'" 
02AO" 

B7 ORA A ; ISO ( FA I L, I. E. . GO ,UP) .,;--

'02A2"-
02AS-' 
02AS-' 
02AA---
02AB"-

02AC'-
02AD"-
02AF"-
02B2-' 
02B6-' 
02B9-' 
02BC'-
02BE---
02BF" 
02CZ" 
(12C:3'~ 

02C4'-

200A 
01 ci001 

'. CD 0000: :33 
2SDD 
Fi 
C9 

ES' 
DDES" 
CD 0000:34 
DD2A 62!:iE 
DD7S0B· 
DD740C 
DDEl 
E1 

, CD 0000: lC 
El 
C9.· 

JRNZ •• FALL 
LXI B,7 
CALL NXTA.BC 
JRZ • ~ NXTE .. 
POP PSW 
RET 

; NOPE, FALL THRU, DEL FORBLK 
;GET PTR TO BACK ADDR 
;GET IT 
;BAD ERROR 
;TRASH OLD HL EOL 
; .JUST RETURN 

•• FALL: PUSH H 
PLISH X 

;SAVE CURRENT FORBLK 

.•• NEXX: 

CALL NXTLNK 
LIXD MACTOP 

;POINT TO PREV FORBLOK 

MOV $FORPTR(X),L 
MOV $FORPTR+l(X),H 
POP X 
POP H 
CALL FREE' 
POP H 
RET 

;ZAP CURRENT 
;EOL PTR 
;FALL THRU 

M.CMD[ONERROR, •• ONEX,O.AFIX[0], •• ONEA ••• ONE1][ 
02C4---
02CS'-
02C(::.'-
02C7"-
02C9'-' 
02CB'-
02C[I-' 

18 +ONERROR~ .BYTE$CMDADR 
OS + • BYTE ( •• ONEX-ONERROR) /1(::.+1 
00 + • BYTE 0 
63CC + • WORD AFI xeo] [( "0"-101Q)*:I.6+FSTINT] 
02E7'-+ • WORD •• ONE1 
02D6 " + .WORD •• ONEA 
4F4E4552524F+ .ASCIZ /ONERRO~/ 

+] 
02DS" 
02D6"-
02D7-" 

00 
63 
414ES920SA47 

02E7 .' 01 0000 
02EA'- E[1436729 
02~E"- ED43 672B 
02F2 .. - CD 0000: 2A 
02F5( CB 
02F6" :1.1 672D 
02F9"- EDAO 
O~FB,'- CD 0000= 29 
02FE"-,20F9 

·.~~!f·W: 
,.:. ' 

0305'" 
·0306'-

0307" 

g12, ... 
-:3C 
:;::2672.9. 

.BYTE 0 ~NOSWITCHES 
•• ONEA: .BYTE 99, 

.A$CIZ /ANY ZGRASS CODE/ 

•• ONE1: 

• ;, MORE: 

LXI B,O 
SBCD ONEBUF, 
saeD ONEBUF+2 
CALL KISNL 
RZ 
LXI D,ONEBUF+4 
LD.I' 
t:ALL:f:~NL .• 
. .JRNZ. • ~ MCIF\:J?: 
'd~·:r/ ; ,~,:, 
·']Itz .• ~ORE 
~;,RA;A " 

.... STAX (I 

INR A' , 
'STA ONEBUF; 

:' 

;CLEAR OUT ONEBUF A BIT 

; EOL? 
;YUP,RETClRN 
;START AT #4 
;COPX TILL DONE 

" . 
., .... If' 

.~; " .Tob 

NULl:. IN 
. . ' 

; ANti .. SET' ONEBUF'F IR:::iT 
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Cl"ll 

030A" 
030B" 

030B" 
030C" 
030D'" 
030E'" 
0310'" 
0312'" 
0314" 

031B'" 
031C-" 
O:;:l.F'" 
0321'" 
0324" 
0325·~ 
0:327'" 
0:32A" 
0328-' 
032F"-
03::::2" 
0:334'" 
0337'" 
033A"-
033D" 
033[1" 

0:33F" 

033F"'" 
0:340" 
0341'" 
0342" 
0344" . 
034~.;' 

()3'4;::'" 

034E'~ 
034F" 
0352" 
0354" 
0356~' 

·0357" 
O:;!5A-" . 
0358" 
035E'" . 

0:363" 
.. C·-:!.L6; .' . . J . ..,.o ... 

"0;369" 
i 03~.C·' 

036F'" 

C9' 

18 
04 
00 
0454'" 
031C'" 
031F'" 

RET 
•• ONEX: 

M.CI'1Dt:RETURN, RETX,O. REMARK. ~ • RETA ••• RETlJ I: 
+RETURN= 
+ 
+ 
+ 
+ 
+ 

• BYTE $CM[IADR 
.BYTE (RETX-RETURN)/16+1 
.BYTE·O 
.WORD REMARK 
.WORD •• RETl 
.WORD •• RETA 

52455455524E+ 
+J 

.ASCII/RETURNI 

00 
CD 0000:09 
FEl.E 
CD OOOO:1.F 
B7 
2004 
21. 03:;:D'" 
C9 
FD2A 625E 
01. 0013 
FD09 
CD 0000: 3F .. 
21 033D'" 
C:~: ,()O(}O: 41 c 

0000 

• BYTE 0 ; NO SW ITCHES 
•• RET1: CALL ARG 
•• RETA: .BYTE $ANYVAL.$REPEAT 

CALL GETOPND ;GET THE OPERAND 
ORA A ;IS O? 
JRNZ •• RETB ;NO-GET ARG 
LXI H,RFAKE ;FAKE A NULL 
RET ;BACK TO RETONE 

•• RETB: LIYD MACTOP ;IY -> MIB 
LXI B,$RVSTUFF ;SETUP Y 
DADY B 
CALLPUTOPND ISTUFF IT 

RETOUT: LXI H,RFAKE ;STUFF IT 
JMP RETNONE ; AND RETURN VAUJE 

HElX: 
RFAKE: .WORD 0 ;FAKE NULLEOF 

M.CMD -:;OSUB, •• GOSX,0,GETDSK,GOTARG, •• GOS1JI: 
18 +GOSUB= .BYTE $CMDADR 
04 + .BYTE {~.GOSX-GOSUB)/16+1 
00 +., • BYTE 0 
OOOO:lD + WORD GETDSK 
034F'" + • ORD .• GbSl 
0408'" + • ORO. GOTARG 
474F53554200+ .~~IZ IGOSUBI 

00 
CD 0000:2B 
DDE5 
FDE5 
E5 
CD 0000:46 
E3 
11 0000:42 
D5 
'FDfA. ~.:25E 
FL)341A 
CDoo6d: 1;A 
CD OOQO:::3E 
Q3'0000::14 

+J 

•• GOS1:: 
;NO SWITCHES 
;START LIKE GOTO 
;PIJTSTUFF· ON STACK 

PUSH ; ••• 
'. PUSH ; SAVE -:> TO LABEL 

••• GOSX:' 

CALL ; (;jET LINE TO RET TO 
XTHL . ; REPLACE ON STACK 
LXI. P,'RETON ;RETURN ADDH 
PUSHtl . .' . '. " 
L I YD MACTOP .~...; GET & I NCR,GOSLrBBVtE 
IN.i1:::'''., 13 .. (.) ,'.S, '.LI .. ·.·.B ... <. y.>, .', . .;.rO.··.· .,.INn I CA.TE. 130SUS" .' . 
CALLFINtll:.AS' .' .·GETTOCODE ( . 
CAU . .,PUTLF;T: '.. .• ;.SAVE L IN,E . PTR 
;JMP' I:t('MbRE: ';ANDE XE,GUTE IT .. 

.PAGE 11 
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CMI 

03e,F" 
0370" 
0371"-
0372" 
0374'" 
0376'" 
037E:" 

0370" 
037E" 
0381 ,-
0383" 
0~:86---

()::::8(:>,6~ 

0~::8A" 
038B" 
03E:E'-
038F''-' 
03'~1 ,-
0~:94'-

039S" 
0396'-
0397" 
0398---
0:399'-' 
039B" 
039C" 
O~:9D'-

0:39E" 
039F--
0:31-)0"-
()3A:2/ 
03A3" 
03A6'--
03A8---
03AA---
03AB---
03AC" 
03AD---
03AF-' 
03BO'-
03B1 " 
03B3---

0:383---
0:3B4'- . 

'·'03B5'
O:j~(:./ 
03B8'-
03BA--' 
03BC" 

18 
OS 
00 
0000:4A 
037E"-
0381" 
S3484O;-JSOOO 

00 
CD 0000:09 
0400. 
FDSEOI 
I=DS602 
AF 
B2 
FA 039D---
B3 
280C 
CD 0000:46 
1B 
87 
C8 
7A 
8-":-'-' 
2(1F6 
28 
C9 
2B 
7E 
B7 
2004 
2:::: 
C--, .;:.; 0000:0£ 
FEOA 
:20F3 
7A 
B3 
1'-' ..:' 
:20EE 
C9 
2B 
18EA 

18 
. (IS 

00. 
O(lC)O =,27 ' 
03CO;'-

,Q3DC< 
4':;i4600. 

M.CMD[skIP, •• SKPX,O,STOP, •• SKPA, •• SKP1J[ 
+SKIP: .BYTE $CMDADR 
+ .BYTE ( •• SKPX-SKIP)/16+1 
+ ~BYTE 0 
+ .WORD STOP 
+ .WORD •• SKP1 
+ .WORD •• SKPA 
+ .ASCIZ /SKIP/ 
+J 

.¥JYTE 0 
• • SKP I: CALL ARG 
•• SKPA: .BYTE $IVAL,O 

MOV E,.l (V) 
MOV D,2(Y) 
XRA A 
ORA D 
,JM •• SKP 
ORA E 
,..IRZ ... SKP 

•• SKDN: CALL SCANNL 
DCX 0 
ORA A 
RZ 
MOV A,D 
ORA E , 
,JRNZ •• $KDN 
DCX H 
RET 

• .SKP: DCX H 
MOV A,M 
O~A A 
..JRNZ •. NLeK 
INX H 
..JMP CMDRES 

• • NLCK: C:PI NL 
.JRN Z ." SI(P 
MOV A,D 
ORA E 
INX D 
,JRNZ ;~. SKP 
RET 

• • DCX :I)CX H . 
,JMPR .• SKP 

;NO SWITCHES 

;GETA NUMBER 

;IN DE 
;CHECK FOR 0 
;IS +, 0 OR -? 
;ITS NEGATIVE 
;IS ALL ZERO? 
;ITS 0 
;SKIP NL'-S UNTILDE=O 

;CHECK FOR NULL 
;18 NULL (FROM SCANNL) 
.; CHECK FOR DE=O 

. ., ...... 
~BACKUP&->NL 
;AL.L DONE 
; BACI{UP ONE 
;PICKUP CURRENT CHAR 

; IS NO NULL 
;18 NULL, POINT AT FIRST 
;CHAR .oF·STRING 
; IS NL'7-' 
; NOPE 

. ; CHECK IF DE=O . 
7 .' 

;INCR ,JUST IN CASE 
;I"IORE 
~NO MORE 
;DE=DE-1 
;ZIP MORE 

M.CMDtIF, •• FXX.O,INPUT, •• IFA-i •• FllJ[ 
+IF= 
+ 
.+ 
+ 
+ 

.,""+ 

+ 
+J 

.BYTE $CMDADR 
.~ ByTE. .... ( •..• FX X ~ IF) 
.. ~~TE. :Ct..'· 
",WOROl!N}:>JJT 
~·WO.RD'.; ... ' .. F:Il 
.wORb· •• fFA· 
• Asell IIF / ,., 

PAGE 12 
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IF COMMAND 

03~F" 
03CO" 

0:3C6"-
03CE:" 
038B"-
03CE"-
03Dl"-
03D2"-
03D5" 
03D6" 
03D9"-
03DC" 
03DD'" 
03F';iI'" 

03F9" 
03FA'" 
03FB" 
03FC" 
03FE" 
0400"-
0402'" 

0407'" 
0408" 
040';iI"-
040F" 
0412" 
0415"-
041:3'" 

0418'" 
041';iI"-
041A"-
041B" 
041D'" 
041F"-
0421" 

. 0429" 
042A" 
042E'" 
0432" ' 

'. 043(:,> .,' 
0437" 

00 
CD 0000:2B 

CD 0000:22 
:3E04 
CD 0000:16 
FD7E01 
FDB602 
F5 
CD 0000:11 
F1 
CA OOOO:OF 
C3 0486" 
63 
413C31302C47 

18 
02 

.BYTE 0 
• .FI 1: CALL KLB 
;** CHANGE ** 

CALL INC5IY 
'MVI A,$IVAL 

CAL,.L'EVAL 
MOV A,E.LV:AL(Y) 
ORA E.HVAL(Y) 
PUSH PSW 
CALL DEC5IY 
POP PSW 

;NO SWITCHES 
; ,JUMP OVER BLAN X 

;ASK FOR, INTEGER 
;0 IF FALSE, 1 IF TRUE 

;GET VALUE 
;CHECK VALUE 

11 CMDS " ; FERGET IT 
.JMP THENI ;DOREST OF LINE 

a.IFA= .BYTE 99 ;SP~CIAL FOLLOWS 
.ASCIZ IA<10.GOTO 123 (FOR EXAMPLE)I 

• • FXX: 

M.CMD[GOTO.GOTOX,0.GOSUB.GOTARG,GOT01J[ 
+GOTO: .BYTE $CMDADR 
+ .BYTE (GOTOX-GOTO)/1e,+1 

00 . + .BYTE 0 
033F"-
040F"-
0408" 
474F544FOO 

00 

+ • WORD GOSUB 
+ • WORD GOTO 1 
+ • WORD GOTARG 
+ .ASCIZ IGOTOI 
+J 

.• BYTE 0 
63 GOTARG: .BYTE 99 

.ASCIZ ILABELI 
CALL KLB' '. 
CALL. FINDLAB 
.JMP PUTLPT 

4C4142454COO 
CD 0000:2B . GOT01: 
CD 0000:1A 
C3 0000: :3E 

GOTOX= 

;NO SWITCHES 

;ZAP BLANX 
;GET PTR TO LABEL 
;AND STORE IT 
;AND RETURN 

M. CMD[RESTORE, a. RES~ ,;0, AFI X [Rl.0 ••• RES 1 J( 

18 +RESTORE: • BYTE $CMDADR 
02 + • BYTE( •• RESX'-RESTORE) I 1.6+ 1 
00 + • BYTE 0 
63FC + .WCl.RD AFIX[RJ[("R II -101Q)*16+FSTINTJ 
042A"- + .WORD •• ~ES1 
0000 + .WORD 0 
524553544F52+ .,A:::;CIZ IRESTOREI 

+J 
(II) .BYTE (I 

LIYD MACTOP 
,;NO SWITC:HES 

FD2A 625E 
FD360700' 
Ftl36f.)l300 

• • RES1: 
I"IVI $DATAPTR<¥>, Q 
MVI$DA"TAPTR.+U y) 7 0 

RET 

" ; CLEAR OUT 
:;DATAPTR IN MIS, 
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CMl 
RESTORE :COMMAND 

0468'" lE: 
0469'" 01 
046A'- 00 
046B'" 0000:2D 
046D'" 0476'" 
046F" 0000 
0471" 4C455400 

(~)475'" 00 
0478'~ C9 

"'047~'7" 

," 

lB 04?J7::~, 

0476" ' '·02 

C>479 " 00 
,041'A> 000():41;: 

+LET: 
+ 
+ 
+ 
+ 
+ 
+ 
+J 

M. C''''Dt:EN,D. ENDX. 0, AFI X EEJ, 0, END:\, J t: 
.BYTE $CMDADR 
.BYTE (ENDX--END)/16+i 
.BYTE (I , 
.WORD AFI X t:EJ t: ( liEu-lOll:;),) *16+FSTINTJ 
.WORD.,END1 
.WORD I) 

.ASCIZ IENDI 

.BYTE 0 ' ;1\10 SWITCHES 
M.CMDt:DATA,ENDX,0,DELETE.0,END1J[ 
• BYTE$CMDADR' 
.BYTE (ENDX-DATA)/16+1 
'n BYTE 0 
.WORD DELETE 
.WORD ENDl 
.WORD 0 
.ASCIZ IDATAI 

• BYTE 0 ;NO SW ITCHES 
M.CMDCREMARK.ENDX.O.RENAME,O.END1Jt: 
.BYTE $CMDADR 
.BYTE (ENDX-REM~RK)/i6+:\. 
.BYTE 0 
• WORD RENAME 
.WORD END! 
.WORD 0 
.ASCIZ IREMARKI 

.BYTE ° 
... IMP CMDSKP 

;NO SWITCHES 

M.CMD[LET.~.LETX~O,LINE,O ••• LET:\.JC 
.BYTE $CMDADR 
~BYTE ( •• LETX-LE1l/16+1 
.BYTE 0 
.WORD LINE' 
.WORD •• LET1 
.WORD I) 

.ASCIZ ILETI 

• BYTE 0 
•• LET1: . RET' 

;1\10 SWITCHES 

",. LETX= 
,', 

M:~~:MOt:+HSN; lAfS6J;X:70;'TANGENT,P~ tHEN 1] C 
+ THEN: ' .. BYTt:;$CM~~iR·. ,;;: '; "',' '. 
+ ". BYTE (THENX-THENl/16+1 
oF, .:SVTEtt ' , ,,'; 
+.WORD TANGENT 

F'AGE 14 
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eM1 
THEN COMMAND 

047C" 0486'" + • WORD THEN1 
047E"- 0000 + • WORD 0 
0480"- 5448454EOO + .ASCIZ /THEN/ 

+J 
04:::5" 00 .. BYTE 0 
0486'" E5 THEN1 : PUSHH 
04:::7'" CD 0000:2B CALL I(LB 
·048A··· CD OOOO:OB CALL CARTYP 
04:::D"- El POP H 
048E" DA 040F" .JCGOTOl 
0491'" C9 RET 
0492" THENX: 

.END 

PAGE 15 

;NO SWITCHES 

;SCRUNCH BLANX 
;IF NUMERIC~ ITS A LABEL· 
;RESTORE H 
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CMl 
+++++ SYMBOL TABLE +++++ 

AASN 
ALLOCD 
ARRAY 
BOTTO~ 
CLARGE 
CLRALL 
CMOTAB 
CNTRLCI 
CONTRB 
CONTRO 
CPLARE 
CSBLOK 
CSMALL 
C:XOR 
C.CY 
C.XF 
C.YS 
DELETE 

·DEVCL2 
Dt;:VCLe. 
OEVMO 
DEVTNB 
DEVVB 
DEVVN 
01 S PI..., A 
DUMBST 

005F' 
0000:07 X 
OOOO:OS X 
64A':¥ 
OOEA'" 
0101'" 
OOOp'" I 
65D9 
OOAC'" I 
005S'-
611C 
668D 
OOF1'" 
OOFD'" 
OOOD 
OOOF· 
0009 
0000:12 X 
6570 
6585 
658B 
65BF 
65C1. 
65B9 
0000: 1:3 X 
6577· 

EOLONG681.2 
EDNCY 680E 
EOPN 6::::06 

'EDSTR681A 
ERABIT 0002 
ER.ASN 0015 
ER.CNV 0016 
ER.DIM 0030 
ER.EDT 0035 
ER .. IMP 0003 
ER.NAM 00~9 
ER.NUM 002B 
ER.OVE'OOlE 
ER.SEP 0021 
ER.SW0032 
EVAL 0000:16 X 
E.LVAL 0001 

.FCNTH 65D2 
FCNTL65D6 
FINDLAOOOO:1A X 
FORDEL 025:3 .. -
~REE 0000:10 X 
FWDPTRt, 65E7 

'!JOSUE! ..()3BF'" 
GOT~JX;i',041 9":--. 

; IF' .' ))363:' ", 1 
INlrwO~OOE5,' 

. INPTTY QOOC>~26 X 
,JUNK 6.542 

ABORT 0000:04 X 
ANYARG 0036'
BACI<GR 65CC 
BOX OOOO=OA X 
CLARX OOED'
CMDREN 0000:00 X 
CNOISE0115'" 
CNTRLU 0015 
CONTR 1 .. ()()6A'
CONTRX 0127-
CPLSIZ 0140 
CSET OOFC'" 
CURCX 6814 
C.COOQ11 
C.DP 0013 
C.XS 0007 
DATA 0445'" I 
DEVBL 6589 
DEVCL3 657F 
Dt::VCL7 6587 
DEVNM 65B7 
DEVTNC 65C3 
DEVVBL 6591 
DEVVS 65C7 
.DOLPLH 62E8 
EDBCNT 64A[I 
EDMODE 6S1 C . 
EDNEWS 64A5 
EDP06804 
END 0437"- I 
ERRPGM 0000:15 X 
ER.BOX 001A 
ER.COR 0016 
ER .. DIV 0018 
ER.FMT 0038 
ER. LAB 00~:5 
ER. NEG OCi:3A 
ER.NXT 0010 
ER.PAR002A 
ER. SNP Cl031 
ER.TI;:R 0020 
EVALAROOOQ:17 X 
E.SIZ 0005 
FCNTI 65D3 
FCNTV 65EO 
FIRST 64A3 

,FOREGR 65DO 
FREELS e.5E5 
GETDSK 0000 =.1D X 
GOTARG 040:::: --:, 
HeAREA 6593." 
I NOS I Y 0006:22 ~ .. , 
INIVDA 0000~23 ¥~ 
INPUT OOOO~27. :X 

.KBLOCK b~5F 1 

ACOPY 0000:05 X 
ARG 0000:09 X 
BLANK 0020 
CARTYP 0000:08 X 
CLEARI, OOOO:OC X 
CMbRES OOOO:OE X 
CNTRL 'OOOC 
CNTRLZ 65E4 
CONTRH006D'" 
CORE· 0000:10 X 
CQ 0123'" 
CSFLAG 6260. 
CURI:::Y 6816 
C. Cl 001.2 
C:.8T 0002 
C.Y 0005 
DDTON 65CE 
DEVCLO 6579 
DEVCL4 65:31 
DEVFB t.5CB 
DEVNT 658D 
DEVVA65BD 
DEVVC 65(:5 
DEVXCD 65B3 
DOLPPT 62EA 
EDCCNT tAA7 
EDNAME 64A:t 
EDOCX t.808 
EDPTRC 64AB 
ENDl 0465'-
ER;, .ARA 002F 
ER.CHN 0002 
ER. CTL OO::::~(:o 

ER.DP 0037 
ER.FNF OOJC 
ER.MAC 0922 
ER. NOT 002:3 
ER.OFL.OPl7 
ER.REN 002C 
ER.SPC.002E 
ER. UFL 003:3 
EXTDEL 002E 
E.TYP 0006 
FCNT oJ 65D4.·· 
FCNTY 65E3 
FLAGS 65CB 
FORMAT OOOO;lB X 
FSTDOL 648C 

.. 6Ern:J:<T 0000:: 1. E X 
.aOTCi'():9F:9·-··· ,I 
'HELp .QOPO;.,20 X 
.I NCRO' 65E9/f, 
Ii\rr:vi)'i:4 't)06~)=24 ' x 
ISNAI'1E;. O()OCU 28X 

'I<EYFLG 6.7FF 
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A.LLOC 0000: 06 X 
ARCiSTI<60CC 
BOTRAM 6000 
CHARSL 65nD 
CLEARS 60CA 
C.MDSKP 0000: OF X 
CNTRLC 65CD 
CONRET 00A3/ 
CONTRL 0089'" 
COUT 0124" 

·CR OOOD 
CSINC 00F6'
CURREN 64A5 
C.CX 
C.X 
C.YF 
DEC5IY 
DEVCLl 
DEVCL5 
OEVHCB 
DEVTNA 
DEVVAR 
DEVVD 
DEV¥CD 
DOMORE 
EDIT 
EDNCX 

OOOB 
0003 
0010 
0000:11 X 
657B 

658F 
c.5BB 
6579 
65C9 
65B5 
0000:14 X 
0000:18 X 

EDOCY 
~DPTRL 64A9 
ENDX 0468" 
ER.ARCi 0034 
ER. CMD 001. F 
ER.DEL 0026 
ER.DSI< 001.9 
ER.FOR 0028 
ER.NAE 002(1 
ER.NUL 0039 
ER.OPN 0014 
ER.RET 0024 
ER.STK 0004' 
ERuUNF 0027 
·E. HVAL 0002 
E.VAL 0001 
FCNTI< 65D5 
FINDHA 0000: 1':¥ X 
FOR, 0127" I 
FRAGSI .0400 
FSTINT62EC 
GETOPN OOOb:1F X 
GOrOl. 040F" 
HEXHL, . OCK,)O: 21 X 
INIDEV' 0000=25 X 

'··INIWHL· OOEO~' 
I SNtb ... ·()Q~.J2:29 X 
KEYPTI<,. (::.5.3..:;., 



TDL. Z80 CP/M DISK ASSEMBLER 'VERSION 2.21 /f ,,·pAGE 17 
,CMl 
+++++ SYMBOL TABLE' +++++ 

KEYTRK 67F7 I(ISNL 00OO:2A X KLB 0000:2B X LARGE 0000: :;~C X 
", 

LET 0468" r LF OOOA LINE. 0000:2D X L1.NEP 0000:2.E X 
LISTON 65E:2 MACSTU 65:36 MACTOP 625E I"IAXFRG 0040 
MNMX 6!:5EB MODIFY 0060:2F' X NAMA DR 0000:30 X NAMSET 0000:31 X 
NBI_KB 0000 NElLKM 0001" NEWBOT 6810 ' NEXT 0269'" I 
NL OOOA NLPNT 0000:32 X NSADDR 6802 NUMBUF 64A:::: 
NXTABC 0000:33 X NXTLNK 0000:34 X NXTPTR 0000:35 X NXTVAL 0000::36 X 
OLDCHR 64AO OLDCUR 649F OLDKEY 6490, OL:(:IXY 65EF 
ONEBUF 6729 ONERRO 02C4'" OPRL 001,4 OPRSP 655B 
OPRSTK 6.547 OPRSZ 655D OUTCH 0000:37 X OUT OFF 62E7 
PCNT 6.55E PDECBC ,0000:38 X P!XVAL 65EO POINTE 64A7 
PONOFF 65DA PRINT 0000:39 X PRINTF 0000:3A X PRINTH 0000:3B X 
PRINTR 6540 PRTYPA Ot)OO= 3(: X PSCAN 0000: :3D X PUTLPT 0000::3E X 
PUTOPN 0000:3F X RAMEND' 7FFF, RAMSTR 6900 RANSHT 655F 
REI"IARK 0454" RENAME 0000:40 X RESTOR 0418'" I RET NON 0000:41 X 
RET ONE 0000:42 X RETOUT 0337"· RETURN 030B'" I RETX ,0330'" 
RFAKE 033D" RGBINI 0(01)= 4:3 X RI"IDTMP 653:3 , RUBACK 0005 
RUBOUT 007F SAVESP 625C SCANB 0000=44 X SCANLA 0000:45 X 
SCANNL OO()O: 46 X SCLEAR 0000:47 X SCNEEO 0004 SCRWIN 67CO 
SKIP 036F'" I SMALL ,1)000:48 X' SNAP 0000:49 X SOPRSP 6530 
SOPRSZ 653F STACK· ,,60C:3 STAl<TO 6000 STOP 0000:4A X 
STREG'~K 0000:4B X STRS!Z 6800, SUBSTU 6534 SWITCH .0000::4C X 
TAB OOO·~ TABPNT 0000:40 X TANGEN OOOO:4E X TAPBUF 64B3 
TAPCON 64AF TAPPRO 64B1 TBFEND 6532: 'iEMPHD 60CA 
TEMPS 62E5 TEXT 0000:4F X THEN 0477'-: I THEN! 0486" 
THENX 0492" TMPARG 67AD TOP 6818 TTYBEG 6261 
TTYEND 62El TTYINT 62E3 TTYPTR 6.2El ' TXTWIN 67E2 
UARTFL 649C U$EMAP 0000:50 X USREND o!,5F1 V3PTR 6572: 
VDCHAR 64'~E VDNLF 65CF VIPLH 6545 VOICEO 6563' 
WHATSI 0000:51 X WRMODE 65EE ZGIM2 0001 ZGREND b8Hl 
$AADR 0010 $ADDRF 0007 $ADDRI 0005 $ADDRS (01)9 
$ANY 001A $ANYNA FFFC $ANYVA FFFE $ARGPT OQll 
$BGPTR OOOF $BNOL 0007 $CALLE OOOD $CMDAO 0018 
$CPLBL 002A $CSBLO 0028 $DATAP 0007 $DOLDE 00'01 
$DOLO(). 0002 $DVAL 0000 $END 001C $FADR Qi)OE 
$FLAGS 0002 $FtIRBL ,0024 . $FORPT 090B $FVAL 0006 
$GOSUB 001A $IADR OOOC $INPBU 0018 $INPPT (1016 
$IVAL 0004 $I<EYBL 0026 $LENGT 0001 $LINPT 0005 
$LOCPT 000':i' $MIBBL 0022 $MIBEN 001B $NAMAD OOOA 
$NAME OOOA $NASGI 0009 $NDEL 0080 $NLINK Q903 
$NULL 0002 $ 1\1 V ALlJ 0005 $REPEA 001E $RVSTLI 0(113 
$sAME 0020 $SASCI OOOA~ , $SLEN 0006, $STRAD 0008 
$STRPi 0003 $TAF OI)O(L $TVPE 0000 $USE '0005 

.'., 

.BLNK. 0000:03 X • DATA. 0000* X .PROG. 0492'- X 
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A:S.ASM • INSERT 
@.REMARI< / 
@ 
@ 
@ 

@ 

@ 

@ 

" @ 
@ 

@ 

@ 
@ 

* 
* * * 
iI-** 

******* 

* 
* 

* 
* 

* ******-11. 

, 

@ 

@ 
@ 

"WHEN ,YOU CARE ENOUGH TO PROGRAM 
THE VERY BEST 11 

@ 

@BY 
@ 

@ 

@/ 

ZGRASS V2.00000000 
, , 

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

• INSERT A=ZRAM.ASM 
.LINK 
.PREL 
• I DENT CM2 
.INTERN'CORE 
• INTERN tlELETE 
• I NTERN HELP 
.INTERN INPUT 
• INTERN KBCNLP 
• INTERN PNXT 
• INTERN POUTCH 
.INTERN PRINT 
• INTERN PROMPT 
• INTERN RENAME' 
• INTERN WHATSIS 

.EXTERN ABORT 

.EXTERN ACOPY 

.EXTERN ALLOC 
, • EXTERN ALSTR 

• EXTERN A,RG 
.EXTERN ASSIGN 
.EXTERN CARTYP 
.EXTERN'CLEAR 
.EXTERN CLEARIT 
.EX,TgRN,C:LEARVAL 
• EX,TEfi:N'CMl:ISl<O 
;,.J£X::-t'~N'~CPRINT ' 
".\Eixt "'~tIEtt5l:Y;~, 

'" ~e:XTERN,"tIELEtAO 
, • EXTERN DlS'pLAY 

• EXTERNOdMCiRe< 
'. EXTERN ENDST'R 
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CM2 

0000"- 18 
0001"- OF 
0002--- 00 
0002:--- 635C 
0005"- OOOF'-
0007"- OO()O··· 

0009"- 4;'; 4c 4C5 * * -' 8'-.1 ." __ OP(~) 

OOt)E-' 00 

.EXTERN ERRPGM 
• E X TERN EVAI,. . 
• EXTERNFINDHASH 
.EXTERN FINDLAB 
.EXTERN FREE 
.EXTERNGETDSK 
.EXTERN GETLPT 
.EXTERN GETOPND 
.EXTERN HEXHL 
.EXTERN INC5IY 
.EXTERN INPTTY 
.EXTERN INT 
.EXTERN ISNAME 
.EXTERN lSNL 
.EXTERN KISNL 
.EXTERN KLB 
.EXTERN LN 
.EXTERN NAMADR 
.EXTERN NAMSET 
.EXTERN NLPNT 
.EXTERN NXTABC 
.EXTERN NXTLNI< 
.EXTERN NXTPTR 
.EXTERN NXTVAL 
.EXTERN DUTCH 
.EXTERN PDECBC 
.EXTERN POWER 
.EXTERN PRINTF 
.EXTERN PRINTHL 
.EXTERN PRTYPA 
.EXTERN PSHOPND 

.E,XTERN 

.EXTERN SCANLAB 

.EXTERN SCANNL 

.EXTERN SFREE 

.EXTERN STREQI< 

.EXTERN SWITCH 

.EXTERN TABPNT 

.EXTERNTEMP.GHN 

.EXTERN TEMPUN 

; *HELP COMMAND* 
M.CMD[HELP~ •• HEL~,07AFIX[H],07 •• HEL1J[ 

+HELP: 
+ 
+. 
+ 
+ 
+ 

. ' •. +'~ 
. '+J 

.BYTE $CMDADR 
. . 

.BYTE ,( •• HELX--:HELP ~/ l6+1 
• BYTE I) .......... , 
• WORD ·,·AFIXCHll:( "H"-lOll~) *16+FSTINTJ 
"WOf;:D , •• RELit· 
.. WORD '0 ) 

AC-·-12f lHELPl •. ve.,., .• ' . , ... 
, , ,~ 

• BYTE 0 ;NO SWrrCHE,!S 
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rtl.L Z,Sf) CP / M [I I :::~K ASS.EMBLER ,·VERS I ON 2. 21 
, C:I'12 " -

OOOF" 
0012" 
0014'" 
0017" 
002D'~ 

0030" 
0031'" 
0033'" 
01)34" 
00:37'" 
003A'" 
003D'" .. 
003E'" 
0040'" 
0042'-
004:3" 
004~.'· 

0047" 
0()4A" 
004D': 
004E" 
0051" 
005;;:'" 
0054" 
0056·-
0058'" 
(.1059" 
005B" 
005D'" 
005F'" 
0061 ,. 
0064" 
0065" 

0066" 
0068'" 
006A'" 
006B ... · 
OO(:.E'" 
OO~.F'" 

0072'" 
0074'" 
0.077" 
0078'" 
0078'" 

'007;,9" 
007A" 
007}3" , 

CD 0000:23 
2052 
CD 0000:30 
545950452048 
ODOAOO 
E5 
3E41 
F5 
CD 0000:17 
01 OOOE 
CD 0000:29 
7E 
FE18 
2011 
E5 
01 0009 
09 
CD 0000: :31 
CD 0000:3D 
E1 
CD 0000:2A 
18EA 
F1 
FE24 
2809 
3C 
FE5S' 
20D6 
3E24 
1:::D2 
CD 0000:28 
El 
C9 

FE2C 
2001 
23 
CD 0000:27 
AF 
CD 0000:26 

2804 
CD 0000:1.5 
29 

E5 
EB 
76: 

0011:;'.'" ,2052 
O(l7F...t:D 0000: :30' 

. 'OOS:;::;" '. 434F4D4D414E 
009;4:" ,··01 (lOOT 
0095/ 09 

•• HEL1: CALL KISNL 
.JRNZ •• HMES 
CALL,PRINTFF 

;IS EOL 
; NOPE 

.ASCIZ ITYPE' HELP PLUS ONE OF: 
I 

PUSH H 
MVI A. "'A'" . 

• • DQ.I T : PUSH P:::;W 
CALL FINDHASH 
LXI B,14· 
CALL NXTABC" 

• • CHEK= MOV A, M 
CPI $CMDADR 
JRNZ •• MORE 
PUSH··H 
LXI B,$NASCII 
DAD B 
CALL PRINTHL 
CALL TABPNT 
POP H 
CALL NXTLi\lK 
.JMPR •• CHEK 

• • MORE: POP psw 
CPI "'$" 
JRZ •• EXIT 
INR A 
cpr "'Z"+1 
.JRNZ .• DOlT 
MVI A, '~$'" 
.JMPR •• DOlT 

..EXIT: CALL NLPNT 
POP H 
RET 

• • HMES: CPI ",'" 
.JRNZ •• HM2 
INX H 

• .1-11"12: CALL NAMSET 
XRA A 
CALL NAMADR 

;SAVE EOL PTR 
;CHAIN THRU ALL NAMES 
;SAVE CONTENTS OF A 
;GET ADDR OF HASH ENTRY 
; PO I NT TO COMMANDS .. 

. ;GET PTR 
; SEE IF COMI"I.AN 
.??? , ... 
;END OF COMMANDS 
;SAVE PTR TO NAME START 
;GET PTR TO ASCII 

;PRIT WHAT HL-) AT 

;GET NEXT NAME 

;GET HASH CHARACTER BACK 
;DONE $ YET? 
;YUP--DONE 
;NO,BUMPSIE 
;DONE WITHZ? 
;NAH 
;DO $ NAMES 

;PRINT NL 

;ALL DONE 

;LOOKUP NAME 

NZERROR ER.NAMEr: 
+ .JRZ •• 0001 
+ CALL ERRPGM 
+ .BYTE ER.NAME 
+ ... 0001: 1. 

PUSH H ;SAVE EOL PTR 
.... XCHG. ." U3ET~IADDR: IN HL 
l'19Y,~,;M" '. " . " 

, cf.::'t$I:MI;iADR>:',, J'rS.COMMAND? 
·~JRWZ;; • ~. USERf' ,"~' NAH .:' 
",!tALL'PRlrttFri':",' . ,.' 

,,:~' "A':c:C'I'Z"- ", -I'··'~O'·:W.:M·A' '1\1"[' "?'~;L' '.';£: 't:~E'-:'" I 
',. "::~"~'" "!\''' ,I~~ .rl' ... I:, .. '\ ''7., -=~:. -
LXI B;i$NA:3CII..,.2¥PRINT NAME 
DAD B . ;POINTAT IT 

PAGE;: .:3 
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0096'" 
0097'" 
0098--
0099" 
009C---
0090-' 
OOAO'" 
00A2-
OOA5'" 
00B2--
00B4'" 
00B6---
00B9-' 
OOBA-' 
OOBB'" 
OOBD--
OOBF-
OOCl ,-
00C:3'
OOCS'" 
00C8---
0()C9'" 
OOCB--
OOCC,
OOCF-
OOIH -' 
00D2-' 
OODS---
0006'-
0009'" 
OODe -' 
00E6---
00E7'
OOEA-' 
OOEC---

OOEC-
OOEO--
OOEE'" 
OOEF'" 
OOF1--
00F:3'
OOFS--

OOFA-
OOFe.'" 
OOFC'
OOFF'" 
0108-' 
OiOB---
010E'-
010F---
011,0'" 

. OJ_ l_l---

ES 
2:::: 
23 

'CD 0000:31 
El 
CD 0000:213 
2012 
CD 0000:30 
202842592049 
18AD 
:3E20 
CD 0000:20 
7E 
B7 
28A4 
FEtE 
2:3AO 
FE63 
2806 
CD 0000:32 
23 
18E9 
23 
CD 0000:31 
1:390 
F5 
01 0009 
09 
CD 0000::31 
CD 0000,:30 
2049S:320594F 
Fl 
CD 0000: :32 
18C6 

18 
05 

PUSH H 
INX H 
INX H 
CALL PRINTHL 
POP H 
CALL NXTPTR 
..JRNZ •• PFUT 
CALL PRINTFF 
• ASCIZ / (BY 

~.EXII: . ..JMPR •• EXIT 
•• PRIT: .MVI A ....... 

• • SF'EC= 

CALL OUTCH 
MOV A.M . 
ORA A 
..JRZ a.EXIT 
CPI $REPEAT 
.JRZ •• EX IT 
CPI 99 
.JRZ •• SPEC 
CALL PRTYPA 
INX H 
..JMPR •• PRIT 
INX H 
CALL PRINTHL 
..JMPR •• EXIT 

• • USER: . PUSH PSW 
LX I B,'$NASCI I 
DAD B 
CALL PRINTHL 

;SAVE ARG LISTADDR 

;GET ADDR OF ARG LIST 
; IF HL-:>C)' QUIT 

ITSELF)/ 

;PRINT SPACE 

;GET ARGLST TYPE 
;IF O. END . 
7 • • • 

; IF 9·~. SPECIAL 

;PRINT TYPE IN A 

; CONTINUE 

;PRINT SPECIAL STRING 

CALL PRINTFF 
.ASCIZ / IS YOUR / 
POP PSW 
CALL PRTYPA 
.JI"IPR •• EXII 

• • HELX= 
; *CORE. CQMMANDiI- . . 
M. CMDt:CORE ••• (1)RX. O. CLEAR.·O ••• CORl J [ 

+CORE: .BYTE $CMDADR . 
+ .BYTE ( •• CORX-CORE)/16+1 
+ .-BYTE 0 00 

000011013 
OOFB--

.+ • WORD' CLEAR 
'+ .WORD •• CORl 

0000 + • WORD 0 
434FS24S00 + 

+J 
.ASCIZ /CORE/ 

00 
E5 
CD 0000 =,:30 '. 
414444S2:20S:3 
OOOAO(l. 
21 e.SE.7 
SE 

.' 23.·,·' 
56 
lB 

• • CORl: 

/ 

.BYTE 0 
PUSH 
CALL. 

;NO SWITCHES 

... ASC1Z 

LXI 
MOV 
INX 
MOV 
OCX 

H 
PRINTFF 
/ADDR SIZE' 

H'iEWPPTR 
Ei:M,. 
H·,' 

.···P.1'1 
.~!:; 

;PRINT HEADER 

;HI':"->FIR~tFWD FiTR 
; rie":">NE:xT,;\ITEM .• ' 

, : J" 
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0112· ... lA LDAX D' 
0113" B7 ORA A 
0114'- 281E .JRZ •• EX 
0116'" CD OOOO:1D ,. CALL HEXHL 
011';;0'" 2B " (lCX' H 
OllA'" CD OOOO:lD CALL HEXHL 
011D-: CD OOOO::3D CALL TABPNT 
0120'" lA LDAX D 
0121'" 2600 MVI H,O 
0123'- 6F MOV L'A 
0124'" 29 DAD H 
0125'" ~!9 DAD H 
0126'" 29 DAD H 
0127'" 29 DAD H 
0128" 44 MOV B,H 
0129" 4D MOV C,L 
012A'" CD 0000=2E CALL PDECBC 
012D'" EB XCHG 
012E" CD 0000:28 CALL NLPNT 
0131'- 23 INX H 
01:32" 18DA .JMPR' •• Cl 
0134" El • a EX: POP H 
0135" C9 RET 
01':~6'" ' •• CORK: 

; *DELETECOMMAND* 

;A=BLdCK SIZE' 
;IS LISTHEAD? 

;PRINT OUT ADDR 
" ; 1ST HI ORDER 

;THEN LO ORDER 
;THEN A TAB 
;A=SIZE (BLOCKS) 
; HL::;:BLOCI< SIZE 

;BLOCKS->BYTES 

;BC=BYTE SIZED 

;PRINT THE SIZE 
;HL-)SIZE 
;CR,LF 
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;HL->FWD PTR AGAIN 
;DO NEXT ONE 

I"I.,CMD[DELETE, •• PXX,i),DtSPLAY, •• DELA, •• Dl1JC 
18 
03 
00 
0000:12 
0147" 

+DELETE: .. BYTE $CMrIADR 
+ 
+ 
+ 
+ 

.BYTE ( •• DXX-DELETE)/16+i 

.BYTE 0 

0136'-
01:37" 
0138'" 
013~" 
013B" 
01:3D" 
01:3F'" 

014A'" + 
44454C455445+ 

+J 

.WORD DISPLAY 

.WORD •• Dii 

.WORD •• DELA 

.ASC I Z ./ DELETE / 

0146'" 
0147" 

. 014A .... 
014C'-
014D" 
0150'-
0151 " 
0153" 
0156" 
0159'" 
015C" 
o 15F'" 
016:,1 > 
,0162" , 

>,., (ll.~3"" 

00 
CD 0000:08 
OA1E 
E5 

". FD7EOO 
B7 
280E 
FD6602 
FD6E01 
CD 0000:11 
CD 0000:1E 
18Ee: 
El 
C9 

016':3< ,:;CD 0000: 23 ' 
,Oi6.b}\ C8 
o 1~.7·' 'F:E'Z9 
0169'" C8 

• BYTE 0 ; NO SW ITCHES 
• .. D 11: "CALL ARG 
..DELA: .BYTE $NAME,$REPEAT 

PUSHH 
•• MORE: MOV A~O(Y) 

ORA A 
.JRZ •• DljNE 
MOV H,2(Y) 
MOV L,1 (Y) 
C~LL DEL BAG 
CALL,.INC5IY 
JMPR •• MORE 

• • DONE= PQPH 
,RET' 

;GET TYPE 
;CHECK FER NULL 
;IS ALL DONE 
;GET ADDR 
;TODELETE AT 
;DELETE IT 
;INCIT 3 

• .. DXX: ,:.': ::, ", 
; * I NPufhj)~I'1ANl)FPR:, INTEGERS* 

o ,y 

I<~BCNLP ;;":B:Att ~iSNti 
'R2. . 

CPl' ")., 
RZ. 

, rKIL.l:,:BLANX 
;RZ ()N 'EOL"'S 

,;AND );"8 . 
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o 16A " FE2C 
016C" CO 
016D,.' 23 
016E,.' . 18F3 

0018 

CPI ... , .:'. 
RNZ 
INX H 
.JI'1PR KBCNLP 

SINPBUF==SINPPTR+2 
; I NPUT COMMAND SYNOPS I :::: 
;MIBUSAGE. 

;BUT SCAN COMMAS 

; SK I P COMI'1A 
,; , ... 

;INPPTR - HOLDS PTR TO DELIM BEFORE CURRENT ARG 
; SO IT KNOWS WHERE TO CONTINUE 
;ARGPTR - HOLDS PTR TO CURRENT ARG TO FEED TO 
; INPUT ARGS. IF SMIBEND->A NULL, THIS 
; IS AN ASCII STRING TO FEED TO 
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EVAL. OTHERWISE IT IS A PASSED ARG LIST 
IN THE M~B 

0170'" 
0171'" 
0172,.' 
0173'" 
01'75'" 
0177'" 
017'?" 

017F'" 
0181" 
01::;::3'-

0188'" 
0189" 
011:::8'" . 
Cll?p ... ·. 
018F" 
0193'" 

;INPBUF - HOLDS POINTER TO ARGLIST TYPED IN 
BY' USER VIA INPTTY 

;CASE l--INPUT FROM PASSED ARG LIST IN MIS 

; EQUATE VALUE IN OUT 
; NOT DONE DONE 
;SINPPTR 0 DELIM 0 
;$INPBUFO 0 0 
;SARGPTR $MIBEND NEXT NEXT 
;SMIBEND ARGS ARGS ARGS 
;CASE 2A--TTY INPUT NEEDED (FIRST TIME CALLED} 

;$EQUATE VALUE 11\1 OUT 
NOT DONE 

;$INPPTR 0 DELIM 
;SII\IPBUF I) BUFF ADDR 
;SARGPTR I) DELIM 
;SMIBEND I) 0 

M.CMD[INPUT7."INPX,07INT7 •• INPA7.~INP1][ 
+INPUT: .BYTE SCMDADR 

10 + 
00 + 

.BYTE ( •• INpx-INPUT)/~6+1 

.BYTE I) 

0000:20 + 
018D,.' + 
01DC" + 
4'?4E50555400+ 

+J 

." WORD INT 
.WORD •• INPl 
;. weiRD •• I !\IPA 
.ASC'rz IINPUTI 

1"1. SW I TCH [NAME ••• NAME ••• I NPA J [ 
0189'" 
01De·:' .... 
4E414Di~500 

00 
~EOA· 
1802 

+ .WORD •• NAME 
+ .WORD •• INPA 
-.; • ASCIZ INAI"IEI 
+J 

•• NAME: 
.BYTE 0 
MV IA. SNAM.E 
'-'I"'PR •• I "'fiN 

;END OF SWItCHES 
; ASK. F5PRNAf1E 

• •. INP1:: 
~ .INPN; 

MVI A.'FVAL .... 
LIXDRAC:TOp", ... ; LOAD ·1,X 

DONE 
0 
I) 

I) 

I) 

:36:06. 
J:iD2A625E 
DD7714 MOV SRVSTUF+.1 {X h A ; SAVI;: TYPE;:, 
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0196'" EB 
0.1.97" 006b17 
o 1'::>A " ODe;EI6 
0190'" 7C: 

XCHG ; SAVE HL IN DE 
MOV H,$INPPTA+l(X) 
MOV L,$INPPTR(X);GET INPUT LINE PTR 
MOV A,H;IS ZERO? 

PAGE 7 

019E" B5 ORA L . ; IF SO, . NEW I NPUTCOMI"!AND 
0J.9F"· 2001 
OlAl" EB 
01A2" 'E5 
01A3" CD 0163'" 
blAb" 2031 
01A8'" E5. 
0IA9" 006E18 
OlAC'" D06619 
OlAF" 7C 
01BO'" B5 
01Bl"',280A 
01B3'" 01 FFFB 
Of'Bb'" 09 

. 01B7" CD 0000: 3F 
OlBA" CD 0000:19 
o 1 BO'" El 
0IBE" AF 
0IBF" DD7716 
01C2"" DD7717 
I) 1 C5~'nD7718 
0IC8··" DD7719 

.' 01eB'" DD7E1B 
0ICE'~B7 
01CF···· .•.. 2006 
0101 "'DJ)7711 
0ID4'" DD7712 
0107" Fl 
0ID8" C9 
OlD9" CD 0000:08 
01P8'" OAOO 
0IDE" CD 0000: IE 
01E1"E5 . 

'01 E2" ODelE 11 
0IE5" 'PD6612 

'OIE8" 7C 
(llE'~" B5 

. OlEA'" 284F3 
o lEC " 75 
01ED" 87 
(llEE" 2847 
OiFO/ OD7E1B 
o IF:::::" B7. 
otF 4( 2::::2C 
0IP6:;~ 1=:5 
OlF?';:: :,fDE3 

.,',01#9/', CDOOO!): lC 
'OIFe" , ":c1:l6000i:1E 

01FF< FDS3 
"0"'>0'" "1' .. ,' "E'l' 
~L . " 

02Q~:" cp 0000: :34 

.JRNZ •• INPP . ; ELSE USE IT AS PTR 
XC.HG ; GET HL BACK 

," • INPP: PUSH H ; SAVE PTR INTO LINE 
CALL KBCNLP ; S,CAN BLANX, CljMMANS 
,jRNZ •• GET ; CLOSE ) AND EOL "S 

• • DONE: PUSH H ;DONE~, CLEANUP $INPBUF 
MOV,L,$INPBUF(X) ;IF ALLOC~D 
MOV H,$INPBUF+l(X) 
MOV A,H ;IS THERE? 
ORA L 
..JRZ •• DXX ;NAH 
LXI B,-5 ~ADDR IS ALLOC"D BLOCK 
DAD B ;PLUS 5 
CALL TEMPUN ;TEM UNLINK IT 
CALL FREE ;RESTORE IT 

• • DXX= POP" H ; EOL POINTER 
XRA A ;CLEAR A 
MOV $INPPTR{X).A 
MOV $INPPTR+l(X),A 
MOV $INPBUF(X)~A 
MOV $INPBUF+l( Xh A 
MOV A,$MIBEND(X) ;ZAP ONLY IF 
ORA A ;MIBEND=$TAF 
.,JRNZ •• IJUT 
MOV $ARGPTR(X),A 
MOV $ARGPTR+l ('X). A ) ; CLEAR ICKIES 

• • OUT: POP PSW ; TRASH ENTRY PO INTER 
RET ;AND GO BYEBYE 

• • GET: CALL ARG 
• .INPA: • BYTE$NAI"IE.$TAF 

CALL' INC5IY ;FOR ASSIGN BELOW 
"PUSH,H \ 
MOV L,$ARGPTR(X) ;GE;i:T ARG LIST 
~ov H.$ARGPTR+l(X) ;SET BY DOMACRO 
MOVA,!-I ;SEE IF ZILCH 
IJRA· L 
.,JRZ •• TTY ; IT IS. NEED HUMAN NOW 
MOV A ''''!'''; I S $M I BEND =O? 
ORA A ; ORIS" ARGS DONE FOR? 
. ..JRZ •• TTY .YUP-DO HUMAN INPUT 
Mav A.$MIBEND(X) ';CHECK THIS TOO 
ORA A' ' ;IF ZILCH,ARGS IS ASCII 

.. ~IR4 ~. TTA; FROM MULTI-HUMAN INPUT 
PUSH H' ; FER SURE 'GOT PASSED ARG 
ifty '"';'Lrst,,,POINT IV'AT<lt 

,...cALL': IJE-r:OPND' ; G8:.T~:3rI,JFF . INTO ,A&nE' FOR 
;'CAtL:'i!,,,::sj:y', ," Jf:~$$l.GNBELOW 

xTry '5ljl:)ET,;l'iVAL/!S IYBAI~:K 
pciF'H ; AND,PTR INTCf'HL 

• • STUF: CALLpl . .n~JPND ~ 8T1.,lFF, DE1(A", ,INTOl Y 
! " ""-". '.",' ". 



TDL zeo CP/M DISK ASSEMBLER VERSION 2.21 
CM2 

PAOE 8 

0205--- 7E 
0206'" B7 
0207-' 2002 
0209'- 67 
020A'- 6F 
0209--- DD7511 
q20E'" DD7412 
0211'" CD 0000:09 
0214'" E1 
0215-' DD7417 
0218--- DD7516 
021B'" CD 0000:10 
021E-' F1 
021F-' C3 01A2'" 

0222-' "CD 0163---
0225'" 2810 

0227'" 007E14 
0:;22A ,- CD 0000:16 
022D'" CD 0000:1C 
0230--- FEOA 
0232'- CC 026.4---
C)235'~'" 18CB 

0237"', D06619 
023A.· .. DD6E18 
02:30'" 71-;:' 
02:3E'-- B5 
023F--- 2018 
0241 ,- 3E08 
024:3'" CD 0000:06 
0246--- CD OOOO:3E 
0249'- 01, 0005 
024C'-- .09 
0240'" ,()1 0080 
0250--- CD OOOO:OC 
025:3'" 0074:1.9 
0256'" DD7518 
0259,-' CD 0000:1.1= 
025C'- 23 
0250--- 28C8 
025F-' Fl 
0260'-- F1. 
026.1 ,- C3 OOOO:OE 
0264-' 

• • 01<: 

,M,OV A. M 
ORA A 
. .JR"'Z •• OK 
MOV !-i.A 

;IS -)-"'ULL? 

;"'0 
; ZERO IT 

MOV L,A ;ARGPTR. THAT IS 
MOV $ARGPTR(X).L ;POINT AT NEXT 
MOV $ARGPTR+1 (X).H ; ARG IN LIST 
CALL ASSIGN ;DO ASSIGNMENT 
POP H ;GET TERMY ADDR BACK 
MOV $INPPTR+i( X), H ; STORE IT 
MOV $INPPTR(X).L 
CALL DEC5IY ;RESET IY 
POP PSW ;TRA8H OLD TERMY ADDR 
,JMP •• INPP 

•• TTA: CALL KBCNLP 
. .JRZ •• TTY 

;8CAN TO NE~T ARG IN LIST 
;NONE-GET INPUT' 

•• TARO: MOVA,$RVSTUF+1(X) ;GET TYPE WANTED 
CALL EVAL ; INTO A&DE 
CALL OETOPND ;GET IT 
CPI $NAME ;18 INP.NAME? 
CZ CNVNAM ;DO STRING MASSAGE 
. .JMI?R, •• STUF ; ANO SETUP ARGPTR. ETC. 

• • TTY: MOV H. $INPBUF+1 (X) ,; GET BUF ADR 
MOV L,$INPBUFCX) 
MOV A.H 
ORA L 
,JR"'Z •• ISBF ;GOT ONE ALREADY 
MVI A.S ;OET9 BLOX 
CALL ALLoc 
CALL TE/"IPCHN / ;ALLOC&TEMPCHAIN 
L~I ;B,5 ;ADD 5 TO POINT 
DAD B ; AT BUFFER COUNT 
LXI B,128 ;CL~AR STUFF 
CALL CLEARIT 
MOV $ I NPBUF + U X) , H ; !SAVE AD DR 
MOV $INPBUF(X}.L 

• • I SBF: CALL' INPTTY ; GET HUMAN, TO 
INX H ; TYPE SOMETHING 
. .JRZ • ~ TARG ,;,JUMP OVER Co"UNT 
POP PSW , ; NO NL YET 
~OP PSW ", ;FAIL 

•• INPX= 
;++++ 
· , 

CNVNAM 

. .JMP CMDSKO 

; CONVERTS A NAME BLOCK TO A STRING' 

; .. NEErl!3~ 
DE -:>top OF NAME~'./BLOCK, ,', 

$NASC I I, - 'A.s;;ctINAI"IE FIELD 
· ". 
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0264'-
.0265'-
0266'" 
0269" 
026A'" 
026B" 
026E'" 
026F" 
0,271'-
0274'" 
0275'-
0276'" 
027:3'" 
027';;>'-

027C'-
027D'" 
027E" 
027F'" 
027F' 
0282'" 

0283'" 
02::;:4'" 
0285'" 
.0286" 
0288'" 
028A'" 
02:3C:" 

0294'-
0295" 
02';;>8'-
029A" 
02913'" 
029f,!;" 
02Al~~ 

02~2" 
02.A4'· . 
02'A7" 
o2A8'" 
02AA'" 

RETURNS: 
A == TYPE STRING ($STRADR) 
DE -> TOP OF STRING WHICH CONTAINS THE AS~;:I I NAME 

E5 
C5 
21 0009 
19 
E5 
CD 0000:07 

CALU=:: 
· , ALStR- ALI...OCATE STRING 

ENDSTR~ CLEAN UP AND RETURN 

;--7-
CNVNAM: PUSH H 

PUSH B 
LXI H, $NASCI I 
DAD D 
PUSH H 
CALL ALSTR 

; SAVE REGS 

; OFFSET OF NAME 
;HL-)'NAME FIELD 
; SAVE PTR TO NAME 
; ALLOCATE STRING 

Eo"', .:;, XTHL f(SP)->STRING,HL->NAME 
EDAO •• C1: LDI ; COpy A CHAR 
E''') .... 027F'" ..JPO •• ERR ; OUT O"'CORE 
7E MOV A.M ;GET NEXT CHAR 
B7 ORA A ;IF NULL, END OF NAME 
20F7 ..JRNZ •• C1 .; IF NOT, DO ANOTHER 
E1 POP H ;HL->TOP OF STRING 
CD 0000:14 CALL ENDSTR ; GARBAGE COLLECT 

R 
C1 POP B ; RESTORE REGS 
E1 POP H 
C9 RET 

• • ERR: ERROR ER.COR[ 
CD 0000:15 + CALL ERRPGM 
1B + • BYTE ER.COR 

+J 

*WHATSIS COMMANQ--GETS TYPE IN VAR PASSED 

M.CMD[WHATSIS, •• WHX,6,AFIXrWJ, •• WHA, •• WHA1][ 
18 +WHATSIS: .E!YTE$CI"I.DADR 
04 + • BYTE ( •• WHX-WHATSIS) /16+1 
00 + .BYTE 0 
644C + • WORD AFI X r:WJ [( IIW"-101Q )·*16+FSTINTJ 
0295' . + .WORD •• ~HAl 
0298" + • WORD ... WHA 
574841545349+ .. ASCIZ /WHATSIS/ 

00 
CD (1000:08 
OA1E 
E5 
Fp6E01. 
FD6602 
7E 
fEOA.. .... . 
CC 0(01):2(: 
5£ 
1600 
FD7E03 

, 
+J 

.• BYTE 0 ; NO SW ITCHES 
• • WHA 1 : CALL ARG 
•• WHA= .BYTE $NAME,$REPEAT 

PUSH H . 
M.OV L~UY) 
Mov·fi;2(Y) 
MClVA,M ; GET TYPE. 

·,CPI;\,.l\fAMADR Lt S NAME? 
\'tSz> NXTVAL . {IF SO, GET VALUE 
"MQV .~~ I"i " GET'TYPE 

MVI 0, Q.. '.;' IN' DE . 
MOV A, 3( y>fSEEIF NA/ME PASSED 

LEFTOVE 
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02AD" 
02AE" 
02B.0"-
02B20" 
.02B:~V 

02B6"-
02B'7" 
019C'" 
02BF"-
02CO oo' 
02C1 ~o 

02C1'" 
02C1"-
02C2 000 
02C::;:··· 
02,C4 000 
02C5" 
0:2(:8,0 
02C9~0 . 
02CC:·' 
02CD"-

. O;2CF': 
02DO'0 
02D1 000 
0203" 
02D6 0

' 

0207 00' 
02D9"0 
02DA" 
02DD'0 
02DEo' 

B7 
3E04 
.2004 
E1 
(:3 0000=36 
CD OOOO:lE. 
CD OOOt): 33 
CD 0000:09 
E1 
C9 

7A 
Ro""' o;;;..;;i 

C8 
E5 
21 OOOA 
19 
3A 6.2E7 . 
B7 
200A 
7E 
B7 
2806 
CO'0366"-
23 
:I.:3F6 
E9 
CD 0000: :3A 
El. 

. C'~ 

ORA A 
MY-.I A. $ I VAL 
.JRNZ •• CMD 
POP H 
.JMP RETNONE 

• • CMD=. CALL INC5IY 
CALL PSHOPND 
CALL ASSIGN 
.POP H 
RET 

• •. WHX: 

;++++ 

PRSTR 

;USEFUL TAG 
; YtIP, USED AS CMD 
;GET TERMY BACK 
;RETURN VALUE 

;STICK IT 
;STICK IT 

; PRINTS. AN ASCII STRING ON THE TERMINAL 
· • 
; NEEDS~ 

DE-) TOP OF STRING HEADER 
· , 

CALLS: 

STRING DATA STARTS AS $SASCII+DE, 
IS NULL TERMINATED 
DESTROYS DE 

· , OUTCH - OUTPUT A .. CHAR 
· .' SFREE - ATTEMPTS TO FREE STRING 

;---~ 

PRSTR: 

• • P:I.: 

;++++ 

MOV A.D 
ADD E 
RZ 
PUSH H 
LXI H.$SASCII 
DAD D 
LDA OUTOFF 
ORA A 
JRNZ •• EX 
MOV A.M 
ORA A 
.JRZ •• EX 
CALL POUTCH 
INX H 
.JI"IPR •• Pi 
XCHG 
CALL· SFREE 
POP H 
RET 

; I F NULL, .JUST 
; RETURN 

;SAVE REGS 
;GET STRING DATA 
;HL-)lS'T. CHAR 
; SUPPRESS ·FROM. 
;'INPUT ARGS. 
;BEING THERE? 
;END OF .STRING? 

;EXIT THEN 
;OUTPUT A CHAR 
;HL-)NEXT CHAR 
;LOOP AGAIN 
;HL-)TOP OF STRING 
;FREE IT 
;RESTORE PTR 

PRINi' . . '. . 
; COMMAND TO PRINT :3TRINGS ON THETERI':'HNA'~ . 

ASPACEI:::;'PfUNTEt'AFTER EACHARbUJYIENT:. AND A NEWLiNE 
; :i:s PFUNTED '·AT'.THE-E~tDOF. THf£ I.LtNE."UNLIKE PRI)MPT,; .c, . 

~. PRINT .W1LL. -DISpLAY, 11':3 ARGIJMENTS REGARDLESS OFWHETHEF 
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18 
02 
00 
02FA" 
02E:F·'. 

; THE MACRO ARGUMENT LIST IS EXHAUSTED OR NOT 
· ,. 

SYNTAX: 
; PRINT (STRING>,(STRING> •••• 
· • 
;-~~-

+PRINT: 
+ 

M.CMDCPRINT, •• P.END,O,PROMPT; •• PARG, •• PRNTJ[ 
.BYTE $CMDADR 
.BYTE ( •• PEND-PRINT)/16+1 
.BYTE 0 + 

+ .WORD PROMPT 
+ • WORD ".PRNT 

02DF" 
02EO'" 
02E1'" 
02E2" 
02E4" 
02E6··· 
02E8'" 

02F2" + 
5052494E5400+ 

+J 

.WORD •• PARG 

.ASCIZ IPRINTI 

02EE" 
02EF'" 
02F2" 
02F4" 
02F7" 
02FA'" 

.02FA'" 

00 
CD 0000:08 
081E 
CD 0:322'" 
C30000:28 

18 
03'" 
00 

• BYTE 
• • PRNT:' CALL 
• • PARG: • BYTE 

CALL 
,JMP' 

•• PEND::;++++ 
· , 
; PROMPT 

o 
ARG 
$$TRADR.$REPEAT 
PNXT ;PRINT ARGUMENTS 
NLPNT ;AND NEWLINE 

; C::OMMAND.TO PROI"!PT THE USER WI TH A MESSAGE (OR I"IESSAGES 
) ON. '. . 
; THE TERMINAL. UNLIKE PRINT. PROMPT WILL BE SUPPRESSED 
IF THERE . 
; ARE ANY ARGUI"!ENTS LEFT INTHEMACRO"'S ARGUMENT L.IST WH 
ICH HAVE 
; NOT BEJ;N PICKED UP BY INPUT. A TRA.ILING NEWLINE IS NOT 

ADI;:IED. 

· ' • · 7 

BUT ". SPACES ARE PUT BETWEEN THE !:::TR I NG ARGUMENTS 

SYNTAX: 
PROMPT (STRING>,(STRING> ••• ~ 

;.;.;...---

+PROMPT: 
+ 

M~CMD[PROMPT ••• PEND. O,PRLPT, •• PARG ••• PRO!"IJ [ 
.BYTE $CMDADR 
.BYTE ( •• PEND-PROMPT)/16+1 

+ , • BYTE 0 
033B" + .WORD PRLPT. 

. 02FB" 
02FC'" 
02F'D" 
02FF" 
o30f~': 

030B" + . ~ WORD •• PROM 
.WORD •• PARG 
.ASCIZ IPROMPTJ 

.030E ... · + 
0303'" S0524F4D5054+ 

+J 
030A ... ·, 00 

·oat)S;·· CD O!)QO :08 
OjOE(cl81E 
0310 t:'.·.,;I;ID2~.62!5E 

. 0:314/ ·'D07EOO 
031VJC F€::22 
Cl319":. 2007' 
(i3t~;' DDA6,ie 

.~YTE 
• • PRi)t'!':, ,CALL 
• • pARe; :. BYTe:, 

L.IXO~: 
~]V~ cpr«'c 
.JRNZ;, 

"" -

; I X--:->MACROHEADER 
;CHECK IF $MIBBLK 
; n:'; MIB? 
;NO? PRIN'T.ANYWAY 
;ANY ARG!3? 
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031E~ . CC 0322~ 
0321-'- C9 

C 
T 

PNXT ;NO? PRINT 

0322---

0322--
():32!:i··· 
0327--
032:3~ 

032B---
032E--
0~:31--

0334---

0339'-

033B'" 
033C---
033D--
033E---
0340---
0342~ 

0344---

034A-' 
034D-'-
034F--
0350---
0:=:53 0

" " 

0:356--
0359~ . 
035B'~ 

()2i~a:~"~ 
'0:361-- . 
'0364--
()365---

FD7EOO 
FEOO 

FD5602 
FD5E01 
CD OOOO:lE 
crt 02Cl-
:3E20 
CD 0366-
H::E7 

• • PEND: 
;++++ 
· , 

PNXT 
PRINTS THE ARGUMENTS L.IST OF STRINGS ON THE IY STAC~( 

FOR THE PRINT AND PROI"IPT COMMANDS 

; NEEDS: 
; IY -> LIST OF STRING ARGUMENTS 

RETURNS: 
STRINGS PRINTED OUT ON THE 

EEN 
THEM~ IY. DE DEStROYED 

CALLS: 
OUTCH 
PRSTR···-
INC5IY 

MOV . • HVAL. ( Y ) 
MOV E.E.LVALCY) 
CALL 'INC5IY 
CAL.L. PF"{STR 
MVI A,"" .. " 
CALL POUTCH 
,JMPR ., PNxJ( 

; ** CHANGE ** 

TERMINAL WI . ~~ 

~-~~ 
~~~«'~M . 

·VC.,.,~· "t~""F~'- ~ 
",,~ ~~ ~.- .... ~ 
; CHEC~:: TY'...'" ~. "', A 

.. ,NO MORE AR~.. ~. cit \' 
->STRr~ f\~h .. ~ .0 .(/" ~ 
. NEXT ARG • Jo; 
NT STRING 1 

BL.ANK 1 

M.CMDCPRLPT ••• PEND.C>.POWER ••• PARG ••• 
18.+PRLPT: .BYTE $CMDADR' 
03 + .BYTE ( •• PEND-PRLPT)/16+1 
00 + • BYTE (I 

0000: 2F + .WORD POWER 
034A --- + • WORI) •• PST 
034D~ + .WORD •• PARG 
50524C505400+ .ASCIZ IPRLPTI 

CD 0000:08 
081E 
E5 
21 OOOO:.OF 
22 6!;i40 
CD0322~ '. 
3EOA 
CD 0366~.· 
210nt::)()~.2D· '. 
2;2' 6~1+0 

··El . 
C9 

+J 
• • PST: 
• • PARG= 

. CAL.L. 
• BYTE 
PUSH 
L.XI 
SHU) 
. CALI...: 
MVI 
CALL. 
L.XI 
. !:;;HLD 
ROP . 
. RoT 

ARC:; 
$STRADR,$REPEAT 
H 
H.CPRINT 
PRINTR 

. F'NXT 
ANL' . . '., ....... ,' 
pelUTcH 

. H,J)LITCH 
PRINTR 

'. ,:H 
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Q366"'. 
0366" 
0367" 
036.A·' 
Ci36B"-

0:36C" 
0:36D" 
036E"-
036F"-
0371 " 
0:373" 
0375"-

037C" 
037D" 
037E'-

o 038B" 
038E" 
O~:91" 

0392'" 
Cj~:9,5';~ 

O:3?:;:···· . 
03$"19···· 
039B'" 

E5 
2A 6540 
E3 
C9 

•• PEND: 
POUTCH: PUSH' H 

'lriLD PRINTR 
XTHL 
RET; CALL VIA RETURN 

; ** DONE WITH CHANGES ** 

*RENAME c:OMMAND* 
;+ 
;++++ 
· , , 

RENAME -'::OLD>, <NEW> 
RENAMES THE OLD VALUE WITH THE NEW NAfYlE 
<OLD> AND <NEW> ARE BOTH lGRASS NAMES 

; <OLD) MUST BE A NAME WHICH· IS ALREADY THERE, 
<NEW> MUST BE A NAME WHICH DOES NOT YET EXIST 
IF <OLD> IS A NON-DELETEABLE NAME. AN ERROR IS 
PRINTED. ONLY THE TYPE AND VALUE FIELDS ARE 
COPIED 

; NEEDS: 
ON ARGUMENT StACK: 

· , 

CALLS: 

TYPE ($NAME) 
ADDR OF OLD NAME 
TYPE ($NAME) 
ADDR OF NEW NAME 

CLEARVAL - C.LEAR VALUE l!< TYPE 

; ---_. 
M.CMDERENAME ••. RENX.O,RESTORE, •• RENA ••• RENIJ[ 

18 +RENAME: .BYTE $CMDADR 
06 + .BYTE ( .. RENX,...RENAME)/16+1 
00 + .BYTE 0 
0000:35 + • WORD RESTORE 
038B .' + • WORD •. REN 1 
037D"'+ .WORD •• RENA 
52454E414D45+. ASCI l /F<ENAME/ 

00 
63 
4E414D452C4E 
CD 0000:08 
OAOAOO 
E5 
FD6EOl ' 
FD6602 
E5 
DDE1· 
. DBCB027E ' 

001-] 

• BYTE 0 ;NO SWITCHES 
• • RENA: • BYTE 99 ; SPECIAL 

.ASCIZ ~NAME.NEWNAME/ 
~.REN1: CALLARG ;GET ARGS 

~BYTE $NAME,SNAME.$TAF 
PUSH H. ;SAVE TERMY 
MOV . L. 1 (Y) ; HL~>OlD NAME 
MOV . H,2(Y) 
PJ:;!~H .. H.. . 
PQP .X ..... ' .. ' frX-) OLD NAME 
$lt .f ..•.. $SNDL7$~LAGS ( X) ; NO'"'7DELETE? 

PAGE 1:3 

2804 
. NZlSRRQtf ER. REN' ; NO?RENAMEERROR[ 

039F'" 
03Al': 
03A4"-

.q:D .o60()::·15 
2C" 

'. + 
001-

+ 

.,JRi;' .... ·00Q2 
····tALC·ERRPGM '. 
....• BYTEER .REN 
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03A5" 
0:3A5'" 
03,A:3" 
03AB" 
03AC--

03AE'" 
03BO" 
03B3--
03B4'" 
03B4'" 
03B5" 
03B6--
03B7" 
03BA" . 
03'BB'" 
03BE" 
03BF--
03CO" 

03C4" 
0.?-C:5:'-
03C:3" 
03C9" 
03CA" 

FD5E06 
FD5607. 
1A 
FE02 

2:304 
CD 0000:15 
2D 

7E 
12 
E5 

"21 0005 
19 
DD7E05 
77 
23 
DD7E06 
77 
E1 
CD OOOO:OD 
E1 
C9 

+ •• 0002: J , 
MQV E,6(Y) 
MOV' D,7<Y) 
LDAX D 
CPI $NULL 
NZERROR ER.NAE 

+ ,JRZ •• 0003 
+ CALL ERR~GM 
+ .BYTE ER.NAE 
+ •• 000·3: J 

•• RENX; 
• END 

MOV 
STAX 
PUSH 
LXI 
DAD 
MOV 
MOV 
INX 
MOV 
MOV 
POP 
CALL 
POP 
RET 

A,M 
D 
H 
H,$NVALUE 
D 
A.$NVALUE(X) 
M,A 
H 
A. $NVALUE+1 (X) 
fYI, A 
H 
CLEARVAL 
H 

-PAGE 14 

; DE - >NEW NA1"IE 

- ; A==TYPE OF NEW 
;ALREADY TI:-IF;:RE? 
;NAME ALREADY EXISTS[ 

;A=TYPE OF OLD 
;SAVE IT 
;SAVE NAME PTR 
;HL=OFFSET OF VAL 
;HL->NEW VALUE 
;MOVE IN NEW, VAL 
;THE HARD WAY 

;HL->TOP 
;CLEAR OLD VAL 
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CM2 
+++++ !::YMBOl TABLE +++++ 

AASN '005F .ABQRT (1000:04 X ACOPY 0000:05 X AlLOC 0000:06 X 
AlSTR OOOC): 07 X ARG (>000:08 X ARGSTK 60CC ASSIGN 0000:09 X 
BACI<GR 65CC BLANK 0020 BOTRAM·· 6000 BOTTOM 64A9· 
CARTYP OOOO:OA X CHARSl 6.5DD CLEAR OOOO:OB X CL.EARI OOOO:OC X 
CLEARS 60CA ClEARV OOOO:OD X CMDSKO (lOOO~OE X CNTRl OOOC 
CNTRLC 65CD CNTRlO 6.5D9 CNTRLU 0015 CNTRlZ 65E4 
CNVNAM 0264" :CORE OOEC" I CPlARE 611C CPlSIZ 01.40 
CPRINT 0000: OF X CR. OOOD CSBlOK 668D CSFlAG 6260 
CURCX 6814 CURCY 6816 CURREN 64A5. C.CO 0011 
C.Cl 0012 C.CX OOOB C.CY OOOD C.DP 0013 
C.ST 0002 C.X 0003 C~ XF' OOOF C.XS 0007 
(:. Y 0005 C.YF (1010 C.YS 0009 DDTON 65CE 
DEC5IY 0000:'10 X DELBAG 0000=11 X DELETE 0136." I nEVBl 6589 
DEvelO 6579 DEVCLl 657B DEVCl2 657D DEVCl3 651F 
DEVCl4 6581 DEVCl5 6583 DEVCl6 6585 DEVCl7 6587 
DEVFB 65CB .DEVHCB 658F DEVMO 658B DEVNM 65B7 
DEVNT 6580 DEVTNA. 65B8 DEVTNB 65BF DEVTNC 6.5C3 
DEVVA 65BD DEVVAR 6579 DEVVB 6;5Cl DEVVBl 6591 
DEVVC 65C5 DEVVD 65[:9 DEVVN 65B9 DEVVS 65C7 
DEVXCD 65B3 DEVYCD 65B5 DISPlA 0000:12 X DOlPlH 62E:3 
DOlPPT 62EA DOMORE 9000:13 X DUMB!::;T 6577 EDBCNT 64AD 
EDCCNT 64A7 EDlONG 6812 EDMODE 6:31C EDNA ME 64A1 
EONCX 680C EDNCY 680E EONEWS 64A5 EOOCX 6808 
EOOCY 680A EDPN 6806 EOPO 6804 EDPTRC. 64AB 
EDF'TRl 64A9 EDSTR 681A ENDSTR 01)00:14 X ERABIT 0002 
ERRPGM 0000=15 X ER.ARA 002F ER.ARG 0034 ER.ASN 0015 

:ER.BOX 00lA ER.CHN 0002 ER.CMD 001F ER.CNV 0016 
ER.cqR 001B ER.CTL. 0(136 ER.DEl 0026 ER.DIM 0030 
ER.DIV 0018 ER.DP 0037 ER.DSK 0019 ER.EDT 0035 
ER.FMT 00:38 ER.FNF 001C ER.FOR (1028 ER. IMP 0003 
ER. lAB 0025 ER.MAC 0022 ER.NAE 002D ER.NAM '0029 
ER.NEG 003A ER.NOT (1023 ER.NUl 0039 ER.NUM 002B 
ER.NXT 001D ER.,OFl 0017" ·ER.OPN 0014 ER.OVE 001E 
ER.PAR· (;102A ER.,REN 002(: ER.RET 9024 ER.SEP 0021 
ER .. SNP 0031' ER.SPC' 002E ER •. STK 0004 ER.SW 0032 
ER.TER 0020 ER.UFL 0033 ER.UNF 0.027, EVAl 0000:16 X 
EXTDEL 002E E.HVAL 0002 E.lVAl (lOOl E.SIZ 0005 
E.'TYP 0000' E .. VAl ( 1)OX FCNTH 65D2 FCNTI 65D3 
FCNT~J 65D4 FGNtk 65D5 FCNTl 65'D6 FCNTV 65EO 
Ft:NTY 6.5E3 FINDHA 0000:17 X FINDlA 0000=18 X FIRST 64A3 
FLAGS 65CB FQREGR 6!:j!iDO FRAGSI 0400 FREE 0000:19 X 
FREELS 65E5 .', FSTDOL 64::1/;: FSTINT 62EC FWDPTR 65E'7 
GETDSK OOOO:lA X GETLPT 0000:1B X GETOPN OOOO: . .1C X HCAREA 6593 
HELP 0000"" I HEXHl, 0000:'1[1 X INC5IY OOOO:lE X INCRO 65E9 
INF'TTY 0006:'lF ·'X INPUT 0170'" I INT" 0000:20 X ISNAME 0000:21. X 
ISNl 0000:2:2 X ;JUNI<: 6542 KBCNLP 016:;:" I KBLOCK 65Fl 
KEYfU3' 67FF , ,KEYPTK 6533··· ,KEYTRK 67F1 KISNl 0000:23 X 

'Kl..B ".dottO'=: 24 x ,·,'LF OOOA LISTON 65E2 "LN 0000:25 X 
MAC$tU':~6S36 .... ' MAcrop 62~E ; ,'('IJ$~FRI3 00.40 MNMX 65EB 
NAM?)l?~",Oq0«(=4'6~, . X NAMSET 0000J27:. ;X NBlKB 6000: NBLKM 0001 
NE'WBOT> 6810' "'."" NL ggg~;t?~:;';i\:: . ,N(~NT 0000 :,;28 X NSADDR 6802 
N(tI'1BUF,;.t64A3 NxtABC ;JMXTLNK I)OO(r:2'A X NXTPTR OOOO:'2B X 

· NXTVAL. . 1C1I)Clitr: ";)f: '~X .1)lDCHR '64A6"-'" ,. OLDt:::IJR 64,?H': OLDKEY b4'?D , .0, '.' ',~ "',,:''''' ~ ~:_:,_ ',:'. 

cbNEBLIF ,'~.Ti.9. ..0014'" "Of:iRSP 6.!55B . tILD.XY'·<~.SEF, " OPRL" 
, ciPRS:TK'~54 7 QPRSI 655D 'OUTCH' Ol)i)O: ?D X OUTOFF 62E7 

, ~": . 
""., 
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CM2 
+++++ SYMBOL TABLE +++++ 

PCNT 655E PDECBC 0000=2E X PIXVAL 65ED PNXT 0:322'- I 
POINTE 64A7 PONOFF· t.5DA. POUTCI-I 0366'- I POWER 0000:2F X 
PRINT 02DF'- r PRII\ITF OC:)OO: 30 X PRINTH 0000:31 X PRINTR 6540 
PR~PT 033B'- PROMPT 02FA'- I PRSTR 02C1" PRTYPA 0000:32 X 
PSHOPN 0000:33 X PUTOPN 0000:34 X RAMENO 7FFF RAMSTR 6.900 
RANSHT 655F .REI\IAME 036(:'- I RESTOR 0000:35 X RET NON 0000:36· X 
RMDTMP 6538 RUBACK 0005 RUl;IOUT 007F SAVESP 625C 
SCANB 0000:37 X SCANLA 0000:38 X SCANNL 0000:39 X SCNEED 0004 
SCRWIN 67CI) SFREE ·0000:3A X SOPRSP 653[1 SOPRSZ 653F 
STACK 60C8 STAKTO 6000 STREQK 0000:3B X STRSIZ 6800 
SUBSTU 65::::4 SWITCH 0000:3C X TAB 0009 TABPNT 0000:: 3D X 
TAPBUF 64B3 TAPCON 64AF TAPPRO 64B1 TBFEND 6533 
TEMPCH OOOO::3E X TEMPHD 60CA TEMPS 62E5 TEMPUN 0000: :3F X 
TMPARG . 67AD TOP 6:318 TTYBEG 6261 TTYEND 62El 
TTYINT .62E3 TTYPTR 62El TXTWIN 67E2 UARTFL 649C 
USREND 6!:iFl V::::PTR 6573 VDCHAR 649E VDNLF 65CF 
VIPLH 6545 VOICEO 6563 WHATSI 0283'- I WRMODE 65EE 
ZGIM2 0001 ZGREND 681D $AADR 0010 $ADDRF 0007 
$ADDRI 0005 $ADDRS 0009 $ANY 001A $ANYNA FFFC 
$ANYVA FFFE $ARGPT 0011 $BGPTR OOOF $BNDL 0007 
$CALLE OOOD. $CMDAD 0018 $CPLBL 002A $CSBLO 0028 
$DATAP 0007 $DOLDE 0001 $DOLOO 0002 $DVAL 0000 
$END 001C $i=ADR OOOE $FLAGS 0002 $FORBL 0024 
$FORPT ,OO(rB $FVAL 0006 $GOSU8 001A . $IADR oooe 
$INPBU 0018 $INF'PT 0016. $ IVAL 0004 $KEYBL 0026 
$LENCiT 00Q1. $LINPT 0005 $LOCPT 0009 $MIBBL 0022 
$MIBEN 0018 $NAMAD OOOA $NAME OOOA $NASCI (1009 
$NDEL 0080 $Nf-INK 0003 $I\IULL 0002 $NVALU 0005 
$REPEA 001E $RVSTU 0013 $SAME 0020 $SASCI OOOA 
$SLEN 0006. $STRAD 0008 . ·$STRPT 0003 $TAF 0000 
$TYPE 0000 $USE 0005 • BLNK.· 0000:03 X • DATA. 0000* X 
.PROG. 03CA-' X 



rDL .Z:30 CP/M DISK ASSEMBLER VERSION 2.21 
NAM - ZGRASS NAME' ROUTINES 

• INSERT 
@.REMARK 
@ 

@ 

@ 

@ 
@ 

@ 

@. 
@ 

@ 

@ 

@ 

A:S.ASM 
/ 

'* 

.*** 
*******. 

* 

* 
* *. 

-II. 

***,**** 
@ 
@ 

"WHEN YOU CARE ENOUGH TO PROGRAM 
tHE VERY BEST" 

@ 

@. 

@.BY 
@ 

@ 

@/ 

ZGRASS V2~OOOOOOOO 
. ..IAY FENTCIN, NOLA DONATO, AND TOM DEFANTI 

(C) i 97:3 

• INSERT A= ZRAM. ASI"! 
.LINK 
.PREL 
· I DENT. NAI"l 
.EXTERN AFREE 
.EXTERN ALLOC 
• EXTERN BALLY 
.t;::XTERN.CARTYA 
.EXTERN CARTYP 
.EXTERN CHKAZ 
.EXTERN CLEARIT 
.EXTERN ERRPGM 
.EXTERN EVAL 
~EXTERN FREE 
.EXTERN GETLPT 
.EXTERN INC!;iIY 
• EXTERN.:.INPTTY 
.EXTERNKISNL 
.EXTERN NLPNT 
.EXTERN N'XTABe 
• ~XTERNNXTI.;.;NK 
.EXTERN NXTVAL 
• EXTERN 'OUTCH 
.EXTERNPRINTA 
"EXTERN PR I1\tTFF , .", . 

.• EXTERN PRI NTHL 
." E,?CTERI'\f,pIJTOPNp· .... 
~EXTERN'SFREE 

· .. 'xTERN .. fABPNT.,:: ,. 
, .....::t. .' : ~.,' .. ' ". . . :'; . '; . : 
:~'EXTijRN(TEMt='(:HN 
.. EX::rERN;TE.MPIJNCH .. 
'INfER~IA~~i'·. .' 
• r N)6RN ·1~LEAR\1Ak. 
• INTE:Rl\! .. riEJ .•. BAO 

PAGE 1 



TDL Z80 CP 1M D I SI< ASSEMBLER, VERS ION 2'021 
NAM - ZGRASS NAME ROUTINES 

0000'-
0001'-
0003" 
OOOS"-
0007'-
OOOA.-' 
OOOC·" 

OOOE"-
OOOF'" 
0010/ 
0(1:1.1 ;: 
0012"-
001:3" 
(lOll;,. .. ' 
0017" 
0018'-

0019/ 
001Ao' 

C5 
2600 
FE24 
200S 
21 648C 
180B 
D641 

6F 
29 
.:2~~ 

.2'~. 
29 
01 
09 
C1 
C9 

7C 
B5 
C8 
E5 
CS 

62EC' 

• I NTERNF I N['HASH 
• INTERN, ISNAME 
.INTERN NAMADR 
• INTERN NA/"IBLD 

'.INTERN NAMSET 
.INTERN,PRTYPA 
.INTERN,PSCAN 

;FINDHASH--GETS ADDR OF A-Z VAR INTO HL 

;IN A HAS CHARACTER IN IT 
~OUT HL-).FWA OF HASH VARIABLE CA-Z} 

FINDHASH= 
MVI 
CPI 
.JRNZ 
LXI 
.JMPR 

• • NDOL: SUI 

MOV 
DAD 
DAD 
DAD 
DAD 
LXI 
DAD 

• • FINO: POP 
RET 

;++++ 

PUSH 
H,O 
"'$"-

•• NDOL 
H.FSTDOL 

•• FINO 
"'A/ 

L,A 
H 
H 
H 
H 
B~ FSTINT 
B 
B 

B 

;IS$? 
,; NO-·-ALPHA 
;FWA OF THIS GUY 
;AND EXIT 
;GET OFFSET FROM 
;CHAR IN A 
;PUT RMNDR IN L 
;MUL BY 16 

;GET ADDR OF FIRST ONE 
;AND ADD IT IN 

; *DELBAG--DELETES STUFF BY TYPE* 

; IN: FWA OFNAMEBLOCK r N HL 
; OUT: "HL SAME., TH I NG & VALUE" DELETED 
;NO ACTION 'IF HL=O OR HL-:>'O TYPE 

DELBAG: MOV A,H 
ORA L 
RZ ";IGNORE IF HL=O 
PUSH H 
PUSH, B 
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, 001:13'" 
oolC'" 
001 D'" 
001E'; 'E5 

4E 
0600 

PUSH H ; PASS TO ROUT I NEV lA, ~THL 
OOiF" 
0020-' 
0022'" 
0025> 
0028" 
0029> 
002A" 
0020 .... 
n(")~> 
_ • ";;1::.'''' 

0030'" 
()032;" 

21 002A'" 
CD 0000:13 
E? .... 
'C9' 
0063'" 

", 'Oi)6E" " 
0063/ 
t;)06:3"> 

, OOSB" 

MOV C.M ; TYPE 
MVI B,O ; COMPt.ITEQlSPATCH 
LXI H ••• DTAB ; ADDRESS 
CALL NXTAB8 ;LIKE THIS 
XTHL ;SWITOH/EM 
I:-':ET ' • ,AND G,jTO IT" 

• • DT AB: • W(tRD •• NOTVET ;;'St;f':t:;ARRY" HERE: 
• WORD DE X r T ' i ;~Nl.:.tLL; 
• WClRl) , ... Ncu30 ,; $1 VAL ' 
• WORD •• Nono ;' $FVAC , 
• WORD •• STR' ;,$STRADR .",<'."!" ,.< 
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NAM - ZCiRASS NAME 'ROUTINES' 

0034"" 
0.036"" 
0038~' 

008A"" 
003C" 
,003E"'" 
0040" 
0042"" 

0044'" 
0045'" 
0048" 
004A"" 

, 004D" 
004E" 
0051" 

0053" 
00!'.;i6" 
0059" 

005B'" 
005E" 
'0.061'" 
00.63" 
006:;?" 
0063'" 
0066" 

0061" 
0068"" 
0069" 
006C" 
006D" 
006E" 
006F" 
0070'" 

0044"" 
.004E"" 
'004E'-
0053", 
GObS>' 
0063"'" 
OQ63" 
0063""" 

E5. 
CD 0000:15 
2803 
CD 0019"" 
E1 
CD 0071"" 

'181B 

CD 0067" 
CD 0000:04 
1813 

CD 0067" 
CD OOOO:lB 
180S 

• • NAME: 

• • DONT: 
•• INT= 

• • ARA: 

•• STR= 

• • NOGO= 

.WqRO .,~ NAME 
' • weiRD •• INT 

• WORD •• INT 
.WORp • ~'ARA 
.W.ORD • • NOTYET 
• WORD • • NOTYET 
• WORD • • NOTYET 
• WORD • • NOGO 

PUSH H 
CALL NXTVAL 
.JRZ •• DONT 
CALL DELEiAC; 
POP H 
CALL CLEARVAL 
.JMPR DEXIT 

CALL DECUSE 
CALL AFREE 
.JMPR , DEXI'-

CALL DECUSE 
CALL SFREE 
.JMPRDEXIT 

.. ' 

$NAMADR 
$IADR 

; $.FADR 
;$AADR 
;,$CPLADR' 
;$PIX 
;$GROUP 
; $C'MDADR 

.;DELETE VALUE 

;DECR USE COUNT 

• • NOT YET : ERROR ER. I MP 1:. 
CD OOOO:OB + CALL ERRPGM 
0:::;: + • BYTE ER. IMP 

+J 

E5 DECUSE= PUSH H ;DEi:::REMENT USE COUNT 
C5 PUSH B ; ASSUMES USECOUNT #0 
01 0005 LXI B.$USE 
09 DAD B 
35 DCR M 
C1 DEXIT: POP B 
E1 POP H 
C';i) RET 

PA.GE 3 . 

*CLEARVAL-"':CLEARS 4 BYTES OF VALUElk SETS $NULL 

007:1:" 
0072" 
007:;::'
Q()i5'~ 
00.7$.( 
007';i)"" 
007C:< 
OC,7F" 

6:5 
(:5 

:360.2 
. ,01 0005 
~9 

.'Ol:00Q4 
'CDOOOO,:OA 
····1:3ED 

; IN: HL-:>FWf.!t OF' NAME. JADR ·OR FADR 
; OUT: HL;SAME. FIRST BVT.E=$NULL AND $NVALUE 
;. BYTES (4) ARE CL.EAR 

CLEARVAL: PUSH H 
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NAM - ZGRASS NAME ROUTINES 

0081 " 
0082"-
0084" 
0085"-
0087" 
008:~v 

OOSA'" 

008B" 
008C"
OOSE"-
0090"-
0091" 
0094"-
0095'" 

0096"-
00,97" 
0098'-
009B" 
009C'-
OO':;'D"-

7E 
FEOA 
C8 
FEOC: 
C8 
FEOE 
C9 

D5 
162S 
·lE29 
23 
CD 0000:06 
D1 
C9 

E5 
D1 
CD 0000: OS 
C8 
.":t~ 
..:;. .... 
1SF9 

· *ISNAME-- SEES IF THING IS. NAME OR NUMBERii' , 
1SNAME= MOV A,M 

cpr $NAI"IADR 
RZ 
CPI ·$IADR 
RZ 
CP1 $FADR 
RET 

*PSCAN--SCANS OVER BALANCED PARENS 

PSCAN= PUSH D 
MV1 D,"- ( " 
MVIE, .' ) .,' 
INX 1-1 
CALL BALLY. 
POP D 
RET 

; POINT PAST .,~ ( ..-

*NAMSET--POINTS HL AT END OF NAME, DE AT BEGINNING* 

;1N 
; OUT 

NAMSET: 

• • NAMS: 

HL->NAME IN ASCII IN COMMAND, ETC 
DE-::>NAME. I-IL->TERMINATOR OF NAME 

PUSH'H 
POP D 
CALL CARTYP ; DELIM;-;:' 
RZ ' .;YUP 
INX H ;NEXT CHAR 
,JMPR •• NAMS 

~NAMADR-..,..GETS NAME ADDRESS FOR YA, 
;IN. DE->FIRST CHAR OF NAME 
; HL->TERMINATOR AFTER'NAME 
; (SETUP BY "'AMSET, PROBABL.Y) 

;OUT 

· , 

· • 

. . , 
· , 

.. 
'" 

A=O TO SEARCH SYSTEM NAMES, 
A=1 TO HASH OFF FIRST LETTER 
HL->DEL1I'1 FOLLOWING NAME INCL SWITCH IF CMD 
DE - >FWA OF NAME, "BLOCK IF Z SET 
OR SAME AS ENTRY IF'NAME NOT FOUND, 

BUT ZCLEAR 
BC-)'POINTER TO C.oDE TO EXEC IF 'CMD . 

OR AT $NVALUE .BYTES IN.NAMBLOCK 
OR, IF NOT FOUND (Z CLEAR CASE), 
BC->LAST NAME IN HASH TABLE 
CHAIN (THE ONE 'WITH 0 NLINK FIELD) 

BC+2->POI NTER TO AI=i:G L ISTOR 0 FOR I-IELP 
IF STUPID NAME (START$WITH DELIM 

OR. NUMBER) •. CARRY SET. OTHERWISE 
CARRY.CLEAR. " . " 

COMP.ARE{ DE) + W.ITH CCiRRENT NAME •. 
<WHEN'MATCH FAILS IF [IE=HL, " 
'fHEN:QOT'A MATCH 

.,( :r.T WAS THEDELIMS THAT 
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NAM '. - ZGRASS NAME ROUTINES 

PAGE S 

009F" 
00A1"-
00A3"-
OOA4"-
OOAS'" 
00A7'-
00A8" 
00A9" 
OOAC"-
OOAE" 
(lOAF" 
00B1"-
OOB2"-
00B3.'· 
00B6" 
00B7"-
00B8" 
00B9" 
OOBe;' 

.008D'· 
, OOBE" 
ooto" 
00C1"-
00C3 .... 
00(:4"-
00C6"-
00C7"-
OOCA'" 
OOCD" 
OOCE"
OODO'" 

, 00D3" 
00D4'" 
OODS'" 
00D6" 
Ot)08'" 
0009"

··CH)DA" 
OODC'~: 

·oorip.,-
OQt:llt::" 
OOOF" .' 

'OOEO<'" 
·,oOE.i,.:F 

DDES 
FDES 
£S 
DS 
DDE1 
4F 
lA 
CD 0000:07 
38SD 
:3:7 
285A 
1:3 
lA 
CD 0000:07 
lB 
FS 
lA 
CD 0000" 
79 
a1 
2801.:. 
Fi 
200A 
EB 
184S 
Fl 
01 OOOE 
CD 0000:13 
ES 
FDE:t. 
01 0009 
09 
1A 
BE 
2023 
AF 
BE 
280C 
23 
1:3 
Cl. 
C5< 
79 
BB' 

O()E:l·: 20Pci 
;00E4'· ···.78· 

, ~., 

, FAILED TO MATCH) 

· , 
OTHERW.I BE, NO MATCH. CHA I N O,I\! 
ONE TOUGH CASE--IF HL->NULL, 
IT WILL MATCH NULL AT END 
OF NAME. SO WE COUNT HL""7>NULL 
AS A MArCH 
UNLESS, OF COURSE, 

• , HL=DE IN ,THE BEGINNING (ERROR) 

NAMADR: PUSH X 
PUSH Y 
PUSH H 
PUSH D 
POP, X 
MOV C.A 
LDAX D 
CALL CARTYA 
. ...IRe a. EXIT 

" •• DUMB:: STC 
dRZ •• EXIT 
INX D 
LDAX D 
CALL CARTYA 
DCX D 
PUSH PSW 
LDAX ·D 
CALL FINDHASH 
I"'ICIV A, C 
ORA A 
. .JRZ •• SYSN 
POP PSW . 
dRNZ •• NAML 

, XCHG 
dMPR •• EXIT 

•• SYSN: POP PSW 
LXIB.14. 
CALL NXTABC 

• • NAML: PUSH H 
POP Y 
LX r B. $NASCII 
DAD B' 

aa NAR= LDAX (I 
CMP M' 
.JRNZ •• NAG 
XRA A 
CMP M 
.JRZ D'. NAI"! 
,INX,H 
INK"D 
PtJP.ir 

.:'Jpr~$~':B " 
>.MCIV, A;C 

.CMP E·~ 
, • ' • ./," , '< ~': :. • 

. .,fRNZ .... NAR 
MljV?:h B .. 

;SAVE IF NO FIND 
;1 IX 
; S.AVE FOR BELOW 
;GET FIRST CHAR 
;CHECK IT 
;NO PLACE FOR NUMBER 
; SET. I N CASE Z:3ET 
;NO DELIMS HERE EITHER 
;CHECK SECOND .. 
"' at •• 

;IF DELIM. IS A-Z 
; BACKUP 
; SAVe: CC..-S lk A 
; t~ET, FIRST CHAR AGA I N 
;G~t FWA OF TABLE 
; OIl FROM ENTRY8< IIMOV C~ All 
;IS SYSNAMES (=O)? 

. ; YUP 
;CHECK CC"-S FROM CHKAi: 
;IS AT LEAST 2 CHARS 
;OE HAS POINTER NOW 

;GET~RID OF PUSHEE 
. ;POI NT TO SYSNAME8· 

;SAVEF'TR IN IY 

; POINT AT ASCI I 

;LOAD CHAR INTO A 
;SAME AS (HL)? . 
; NOPE 
; IS (HL)=O 
;??7 
;YUP';;"~MATCH 

; BUMP 
.. fBUMP 
,; TERMINATOR ADDR IN BC 
,··'fAND'PUt BACk: . 

;.CI-tECKFOR =8 
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NAIYI - ZGRASS NAME ROUTINES 

OOE5'
OOE6'" 
OOE:;::'
OOEA .... 
OOEB'" 
OOEC'" 
OOED-' 
OOFO-' 
00F1'" 
00F2'" 
OOF3'" 
00F4-
OOF6'
OOF:3--
00F9-
OOFB-
OOFD-
OOFE---
0100'-
0101'" 
0104'" 
0106--
01(18---
0109'" 
010B'
OlOC'-
010E-' 
OiiO'" 
0111'-
0112--
0113;' 
0114'-
0116-' 
0118---
0119'
OilA---
011D'
OilF--
0120'" 
0121--
0122'" 
0123-' 
0124-' 
0125-' 
0126--
Ol28'-
0129:' 
Oi2A---

. 012A'-
012C'-
012F-
Oi30-' 
01:=:0/ 
01.:31;." 
0,'13:2.0': 

BA 
20EC 
FDE5 
Dl 
62 
68 
01 0005 
09 
44 
4D 
lA 
FE 1:;:: 
2819 
AF 
1810 
F0E5 
E1 
DDE5 
D1 
CD 0000:14 
20C7 
FDE5 
Cl 
F~.FF 
E1 
FDE1 
DDEl 
(:9 

El 
E5 
7E 
FE2E 
20EO 
E1. 
23 
CD 0000:08 
288F 
t)3 

O~: 

03 
OA 
03 
87 
20F8 
OA 
B7 

··2004 
CD QOOO=.oB 
·32,/ 

C5 

'03 

CMP D . 
.JRNZ •• NAR 

• • NAM: PUSH Y 
POP D 
MOV H,D 
MOV L,E 
LXI B,$NVALUE 
DAD B 
MOV B,H . 
MOV C,L 
LDAX D 
CPl $GMDADR 
,JRZ .•• SWIT 

• • COUT: XRA A 
.JMPR •• EXIT 

• .NAG: . PUSH Y 
POP H 
PUSH X 
POPD 
CALL. NXTLNK 
.JRNZ •• NAML 
PUSH Y 
POP B 
ORI .-1 

• .EXIT=POP H 
•• EX1: pdp Y 

pOP X 
·.RET 

• • SWIT: POP H 
PUSH H 
MOV A,M 
CPI EXTDEL 
,JRNZ •• COUT 
POP. H 
INX H 
t:ALL. CARTYP 
,JRZ •• DUMB 
INX B. 
INX B 
INX B 
INX B 

• .SCMR = L.DA XB 
INX B 
ORA A 
,JRNZ •• SCMR 
LDAX B 
ORA A 

• • BAD:.' ZERROR ER. SW 
+ .JRNZ .iI C)()Ol 
+ CALL ERRPGM ." 
+.BYTE ER .SW 
+ •• 000:1:': J . 

PUSH" B 
F'USH H 
rNX B 

; Z=17 DE-:>FWA NAMEBLOCK 
;COPY TO H4 

;WANT BC-)NVALUE 

;FOR EVERYBODY 
;GET TYPE OF NAME 
; IF CIYlD. CHECKSW ITCH 
;DO IT 
;CLEAR THAT CARRY 

;RESTORE DE 
;GET THAT L.INK 
;IF NON-ZERO 
;GET LAST ONE IN BC 
;LIKE THAT 
; CLEARZ 
. ; tiET 'ORI G TERMY BACI( 

;GET ORIG TERMY BACK 
;FQR •• COUT 
;CHECK DELIM FOR SWITCH 

;STACK MANAGEMENT 
'POINT PAST. 
fALP:'HANS ONLY 
; DUMMY!, 
;,JUMP 'OVER 4BYTES INFO 

; SCAN TO 7, OF 
;ASCIZNAME 

;PAST NULL NOW 
;DOUBLE NULL? 

; SWITCH ERRORE 

;SAV~"PTR·;TO FIRST . CHAR 
;;dF'<T"lF'ED.SWITCI4 .. 

PAGE 6 



,. , I' . . 

TOL zeo CP/M OISI<ASSEMBLER VERSION 2.21 
'NAt;! ...... ZGRASS NAME ROUTINES 

0133.-' 03 INX B ; NOW AOVANCE PAST 
0134" 03 INX B, ; ACODE AND 
013S'" 03 INX B ;ARGL!ST PTRS 
0136" 7E • • SWIC: MOV A,M ; GET USER CHARACTER 
0137'" B7 ORA A ;,,18 NULL? 
01312:" 2810 ,.JRZ • .0I<SW ; MATCH ! 
013A'- OA LDAX B ;GE1 SWITCH CHAR 
013B" BE CMP M ; SEE IF MATCHES 
013C" 23 INXH ; BUMP ANYWAY 
0130 ... · 03 INX B' ;B TOO 
01:3E'" 28F6 ,JRZ • .SWIC ; MATCHES ! 
0140" 2B Dex H ;POINT BACI< AT DELIM 
0141" CO 0000=08 CALL CARTYP ;CHECI< IF USER AT DELIM 
0144" 2804 
0146'" E1 
0147-' Fl 
014:3" 18D9 
014A'- F1 
014B,o' C1 
014C'- AF 
014·D·' 18BO 

014F'" DDES 
0151 " ES. 
0152'" C5 
0153'" A7 
0154,o'EOS2 
0156-·-· E5' 
01S7-" 7i) 

,,0 lSS~' .' '(:609 
oiSAr 'E~F<) 
o:t sC'::' 'IF . . 
ol:~m" iF 
Ot'S£-' iF· 

'OlSF": .. iF 

.JRZ • .OKSW ; ONLY WAY.TO GET OUT 
POP H ; RESTORE PTR TO fVF'ED 
POP PSW ; TRASH OLD ac. USE NEW 
.JMPR· •• SCMR ; SCAN MORE 

• .OI<::;W= POP PSW ; TRASH OLD'HL 
POP B ;GET -:>TO CODE&ARGLIST 
XRA A ; SUCCESS 
,JMPR •• EX 1 ;BYE! 

; *NAMBLO--BIJILDSA NAME NODE* 
; IN: .DE8<HLi!<BC SETUP BY NAMADR 
; OUT HL SAME 

OE~)FWA OF NAMEBLOCK. 
· , BC CLOBBERED 

;NAMEBLOCI< LOOI<S LII<E: 

· 7 

· 7 

· • 

INTEGER VALUE 

TYPE 
LENGTH 
FLAGS 
LINK TO NEXT NAME(2) 
LINK TO VALUE(2) ORJ 

FLOAT VALUE OR ZERO(21 

ASCIZ NAME 

;GAME PLAN: 1. FILL IN TYPE AND FLAGS 
· , 2. CHAIN IN$NLINI< 

3~ COPY IN ASCIZ NAME 

NAMBLD: PUSH '. X 
PUSH H 
PUSH B 
ANA A 
OSBC'D 
PlJ$HH . 
tvttt~ A~L '. ' 
*,111. :$NA:::;CI1" .' .'. 

.;' ,/;,".""'.;;. '.: ", ,,,", ':. .~~ , 

"i\Ni' OF'.OH· 

.,.~~~. 
'RAR 
f(~R 

;CLEAR CARRY 
;8ET LENGTH 
;IN HL . 
;GET LENOTH/16 
; ADD I N, HEAOE:R:'LENGTH 
:fC:~EAR;'LOWBfTS 

; DIV ,BY 16 

SW 

PAI3E 7 
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NAM - ZGRASS NAME ROUTINES 

0.160.'" CO 0.0.0.0.:0.5 
Q163'" E5 
0.164'- 3~.O2 
0.166'" 23 
0.167"- 23 
01~.8'" 0.1 00.0.7 
016B'" CO CO.O.O.:O.A 
016E'" El 
016F" Cl 
0.170" OOEl 

0.172" 007503' 
0.175'" OD740.4 
o l,7E: " E5 
0179'- C5 
017A'" 01 000.9 
0170'" 09 
017E'- C1 
017F'" EB 
0180'- EOBO 
0182'-' AF 
0.18::::'- 12 
01::;4'- 01 
0195'" El 

,,0.186'" OOEl 
0198:" C9 

CALL ALLOC 
PUSH H 
MV I JYI.$NULL 
INX H 

;WANT A BLOX 
;HL HAS FWA OF BLOCK 
; VALUELESS NAME, 
;POINT TO FLAGS 
;ANO CLEAR FROM THERE 

; ZEROES , 

ON INX H 
LXIB,$NASCII-2 
CALL CLEARIT 
POP H 
POP B 
POP X 

;GET FWA FROM ALLOC ABOVE 
;GET,LENGTH FROM OSBC ABOVE 
;GET BC FROM ENTRY (LAST 

MOV 
MOV 

;IN HASH TABLE AODR) 
$NLINK(X)~L ;POINT HASH ENTRY 
$NLINK+l( X) , H ; TO US, 

PUSH H 
PUSH B, 
L.XI B,$NASCII 
OAO B 
POP B 
XCHG 
LOlR 
XRA A 
STAX 0 
POP 0 

;SAVE FWA,AGAIN 
;SAVE L.ENGTH 
;POINT AT ASCIZ LOC 
; HL->WHERE"TO STICK 
;RESTORE B 
;DE HAS WHERE FROM 
;00 IT 

;STUFF A NULL 
;FWA IN DE 

• • BYE: POP H 
POP X 

;ARG 
· • 
· " 

· , 

· • 
· , 
; 

· • · • · , 

RET 

IN: 

OUT: 

,;BYE 

HL->T~RMINATOR (BLANK. COMMA) 
CALL ARG 
• BYTE ARG1,ARG2 ••••• $TAF 

IY->TYPE 
STUFF 
TYPE 
STUFF 

0. 
AND HL->TERMINATOR 
(BLANK, COMMA. NL OR NULL) 

; NARRAT I VE BY .,JAY FENTON:I 

; ZGRASS ARCiUM~NT SCANNER" , 
; THIS; ROUTINE' PREPROCESSES THE ARGUMENTS TO A 
; CIJMMANDANriL.EAVES THEM ON THE VALUE 'S1'AC~~ 
; (IV STACk). ',A LIST'SPECIFYING HOW TO ' 
; SCAN THE ARGUMENTS FOLLOWS I NL I NE AFTER THE 

. ;C:ALL '" '., ','" , ' ' . 
;ONENTRY .HL POINTS AT THE DELIMITER FOLL.'OWINQ ' 
; THE, COMMAND NAME" 

, , 

;ONEXIT. HL POINTSBEYOI\lO 'tHE LASTARGSbANNED 
.: ",:.~." -, . '. 



TDL,Z80 CP/M DISI< ASSEMBL.ER VERS'foN 2.21' 
NAM - ZGRASS NAME,ROUTINES 
ARG ..... -PARSES COMMAND ARGUMENTS 

0189'" 
0188r" 
018E," 
0.190'" 
0193'" 
03.95'" 
0197'" 
03.99'" 
tI19B" 
01'7D" 
019E" 
Ol,Al, ... 
01A3'" 
01A5'" 
01A';y'" 
OiAB'" 
01AD'" 
01AF" 

()lBO" 
0182'" 
0184'" 
01B6" 
01B9" 
'OlBC" 
OlBF'" 
01Cl'" 

0l,C3'" 
0l,C6'< 

, 01C8" 
OlCA" " 
OlCC'
OlCE'" 
01DO'~ 

01D3" 
',' 01D5", 

O:l.D7';-', 
(Il.OA..;' 

DDE3 
CD OOO!)::OF 
FDE5 
CD 0000:11 
282E 
FE29 
282A 
FE2C 
2001 
23 
DD7EOO 
FEOO 
2008 
FD360000 
FDEl 
OD23 
DDE3 
C9 

FE1E 
2005 
DD2B 
DD7EOO 
CD OOOO:OC 
CD 0000= OF 
DD23 
l,8CD 

DD7EOO 
FEOO 
28DB 
FE:l.E 
28D7 
OD23 
DD7EOO 

" FE1E 
,28CE, 

'co. OOOO:Of./ 
27,' 

OlO~~; "," FD7E.CIO, 

;AND IV P01NTS AT THE FIRST ENTRY ON THE 
; VALUE,: STACI(' ',' , 
; ENTRIES ON THE STACI< C:ONSIST OF A TYPE BYTE 
; FOLLOWED BY '4 BYTES OF VAUJE 

;REGISTER USE: HL=STRING POINTER 
IX=LIST POINTER · ' , I Y=VAL,UE PO INTER 

ARC..: XTI X 
• ,,~ ARG 1:: CALL 

;SAVE IX AND USE TO FETCH ARGS 
INC5IY 

PUSH Y 
•• ARG2= CALL I<ISNL 

. .JRZ •• EMTY 
CPI '-)'" 
JRZ •• EMTY 
CPl", .-
,.JRNZ •• ARG3 
INX H 

• • ARG3= MOV A" 0 (X) 
Cpr $TAF 
JRNZ •• ARG4 

•• AOUT: MVI O(Y).!) 
POP y 
INX·X 
XTIX 
~~ET 

•• ARG4: cpr $REPEAT 
,../RNZ •• ARG5 
DCX X 
MOV A,O(X) 

•• ARG5: CALL EVAL 
CALL INC5IY 
INK X 
~"/MPR •• ARG2 

• • EMTY:: 'MOV A ,0 <X) 
CPI $TAF 
JRZ •• ·AOUT 
CPI $REPEAT 
JRZ u. AOUT 
IN'X X 
MOV A,O(X) 
CPI $REPEAT 
. .JRZ •• ACIUT 
ERROR ER.UNF"[ 

+ 'C'ALL ERRPGM . 
+. ~ BYTE ER~ UNF 

J 

;+ 

;SAVE FOR LATER 
;EOL ALREADY? 
;YUP 
;CLOSE PAREN? 
;01< 
; COMMA? 
;MUSTA BEEN SPACE 

, ; SI<IP COMMA 
;GET TYPE PANTED 

, ; THAT"'S ALL? 
';NAH 
;TERMINATE LIST 
;WIND DOWN 
;JUMP OVER $TAF.ETC. 
;RSTORE X 

; MORE? 
; N(h NEW TYPE 
;BACI<UP 
; GET PREVIOUS TYPE 
;DO FETCH 
;SPACE TO NEXT 

;DO IT AGAIN 

;SEE IF'$TAF 
;IF SO. EXIT 

;IF REPEAT. DITTO 

; TRY l' PAST 
;SEE IFl PAST IS 
; IS REPEAT 
;ALSO 01< (NO ARGS CASE) 

, ;' PRTYPA, - ~RJN.rSTYt='E' AS PASSED IN A 

PAGE 9 



TDL ZSO CP/M DISK ASSEMBLER VERSION 2.21 
NAM - ZGRASS N.AMEROUTINES 
ARG--PARSES COMMAND ARGUMENTS 

;.-
01DE'" C~ -;;;;I PRTYPA.= PI.JSH B 
01DF'" E5 PUSH H 
01EO-' 4F i"IOV, C.A 
01El-' 0600 MVI ... B, 0 
OlE:::: -' 21 01FA~-' LX.!. H; •• PTAB 
01.E6··- CD OOOO~13 CALL NXTABC 
01E9'" . CD 0000:19 CALL PRINTHL 
01EC" BE CMP M 
01ED'" 200::: JRNZ·· •• DONE 
OIEF" 'CD 0000: lS CALL PRINTFF 
0IF2" .' 4E414D4500 .'ASCIt INAMEI 
01F7" El. • • DONE: POP H 
01F.8··· Cl POP B 
011=9" C9 RET 

01FA" 020C'- • • PTAB= .. WORD •• LOST 
01FC'" 022C'" • WORD • • NAME 
01FE'" 

\ 

0217"- • WORD •• NUM 
0200'" 0217'" • WORD • uNUM 

. 0202" 0210" • WORD • • STR 
0204" 022C'" • WORD • .NAM~ 
0206'- 0225" • WORD • • NUMN 
020S'" 0225" • WORD • • NUMN 
020A'" 021E'" .WOI1D • .ARRN 

020C" 3F:3F3FOO· • • LOST: .ASCIZ I???I 
0210" ~i35452494E4 7 • II :3TR:" .AS(:IZ ISTRINGI 
0217-' '. 4E554D424552 a a NUM= aASCIZ INUMBERI 
021E'" . 4152524155'00 • • ARRN= • ASC I Z '. I ARRAY I 
0224" 00 • BYTE 0 
()225"· 4E554D424552 a. NUMN: .ASCIZ /NUMBERI 
022(:'" 0000 n • NAME: • BYTE 0.0 
022E'" NAMEND= .END 

PAGE 10 

;PRINT TYPE WANTED 
; MAKE BC OFFSET 

; GET BASE 
; GET ADDRESS 
;PRINT IT 
;IS DOUBLE NULL? 
;NAH· 

;POP 

;$TAF 
;$NULL 
;$IVAL 
;$FVAL 
;$STRADR 
;$NAMADR 
;$IADR 
;$FADR 
;$AADR 
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TOL Z:30 CP/M'DISK ASSEMBLI;:R 'VERSION 2.:21 PAGE 1.1 
1 

NAJVIE: NAM - ZCiRASS ROLrrINES 
+++++ SYMBOL TABLE +++++ 

A'ASN 005F AFREE 0000:04 X ALLOC 0000=05 X ARG 0189'" I 
ARGSTK 60CC BACk,:CiR 65C(: BALLY 0000:06 X BLANK ()020 

'BerTRAM 6000 BIJiTOM 64A9 CARTYAOOOO:07 X CARTYP ()OOO: 08 X 
CHA~SL 6500 CHKAZ 0(100:09 X CLEARI'OQOO:OA X CLEARS 60CA 
CLEARV 0071'" I CNTRL OOOC CNTRLC 65CO CNTRLO 6509 
CNTRLU 0015 CNTRLZ '65E4 CPLARE 611C CPLSIZ 0140 
CR 0000 CSBLOK 66BO CSfLAG 6260 CURCX 6814 
CURCY 6816 CURREN 64A5 C. CO< 0011 C.Cl 0012 
C .. I:: X , OOOB C.CY 0000 C.OP 0013 C.ST 0002 
c.x 0003 C.XF OOOF C.XS 0007 C.Y 0005 
C.YF 0010 C.YS 0009 'OOTON 65CE OECUSE 0067~' 

OELBACi 0019'" I OEVBL 6589 OEVCLO 6579 OEVCLl 657B 
OEVCL2' 6570 OEVCL3 657F OEVCL4 6581 OEVCL5 65:~:3 
OEVCL6 6.585 ' DEVCL7 6·587 DEVFB 6~':;CB DEVHCB 658F 
DEVMO. 65:3B DEVNM 65B7 DEVNT 658D DEVTNA 65BB 
DEVTNS 65BF DEVTNC 65C3 DEVVA 65BD DEVVAR 6579 
DEVVB 65Cl DEVVBL 65';>1 DEYVC 6.5C5 DEVVD 65C9 
DEVVN 65B9 DEVVS w DEVXCD ~.5B3 DEVYCD 65B5 
DEXIT 006E'" DOLP!-H 62E8 DOLPPT 62EA DUMBST 6577 
EDBCNT 64AD EDCCNT 64A7 ,EDLONG 6812 EDMODE 681C 
EDNAME 64Al EDNCX 680C EDNCY ';'.:30E ED NEWS 64A5 
EI)CJCX 6808 EDCICY 6.80A EDPN 6806 EDPCI 6804 
EDPTRC 64AB EDPTRL 64A9 EDSTR 681A ERABIT 0002 
ERRPGI"I OOOO:OB X ER.ARA 002F ER.ARG 0934 ER.ASN 0015 
ER."BOX ()OlA ERuCHN 0002 ER.CMD 001F ER.CNV 0016 
ER.COR (101B ER.CTL 0036 ER.DEL 0026 ER. D,ll"'l 0030 
ER.DIV i)018 ER.DP 0037 ER .. DSK 0019 ER.E:DT 0035 
ER.FMT 003E: ' ER.FNF OOlC ER.FpR 0028, ER.IMP 000:3 
ER.LAB 0025 ER.MAC 0022 ER.NAE 0020' ER.NAM 0029 
ER.NECi 003A ER.NOT ()O23 ER.NUL 00:39 ER.NUM 002B 
ER .. NXT 0010. ER.OFL 0017 ER.OPN 0014 ER.OVE 001E 
ER.PAR 002A ER.REN 002C ER.RET 0024 ER.SEP 0021 

. ". 

ER.SNP 0031 ER.'$PC 002E' ER. STK 0004 ER.SW 0032· 
ER.tER 0020 ER .. UFL 0033 ER.I.JNF 0021 EVAL OOOO:OC X 
EXTOEL 002E E.HVAL 0002 E.LVAL 0001 E.SlZ 0005 
E.TYP 0000 E.VAL OOQl FCNTH 65D2 FCNTI 65])3 
FCNT·,J 6504 FCNTK 6505 FCNTL. 65D6 ' FCNTV 65EO 
FCNTY 65E3. FINDHA 0000'" I FrRST 64'A3 FLAGS 65CB 
FOREI3R 65DO FRAI3SI 0400 FREE OOOO:OD X FREELS, 65E5 
FSTDOL 6l~8C FSTINT. 62EC F'WDPTR 65E7 GETLPT, OOOO:OE X 
HCAREA 6593 INC5I;Y OqOO:OF X I NCRO 65E';:> INpTTY 0000:10 X 
'I~;NAME 0081'" I .,JUNK 65l~2 KBLOCI< 6$Fl KEYFLG 67FF 
KEYPTK 6533 KEYTRK 67F7 K,ISNL ,0000= 11 X LF OOOA 
LISTON 65E2 MACSTU 6536 MAC TOP 625E MAXFRCi 0040 
I'1NMX 65EB' NAMAOR 009F" I NAMBLD 014F"", I NAMEND 022E'-
NAMSET 0096'" r NBLKB 0000 NBU<M ,,0001 NEWBOT 6810 
NL OOOA NLPNT (1000:'12 X NSAODR 6802 NUMBLJF 64A'3 
NXTABC OOC)(l: 13 x NXTLNI< 0000;14 X N~TVAI,... ",0000: 15 X OLDCHR 64AO 
QLDCUR 649F OLDKEV 64'3>0,</: OLDX¥. '4;.5EF' " !itT. ONEBUF f:?729 
OF'RL 0,0:1.4 OF'RSP ",,,,,,.:i.s· ttPR$t~::,6541' ' oPR~;i' 655D "':"-':;;:"" "., , 

ptJTCH <;~)()9Q: 1,6, X OUTOFF 6~~7,.·. r'Ct4t:"o15'SE . . PIXVAL 65ED 
POINTE, 64A]: 'PONCtFF 65trA ' 'BRtNTA (lOPO: :£ 7X '. PRJ j\J:I'F '. 0000: 18 x 
PR:IN'fH (1000: 1';> .X PRINTR ~,54;0 .... PRT'fPA···· OJDE ... ·' '! . .PRTYPE 01.0S'" 

';" "', 

PUTOPN (foot): lA ~'AME't\fb',7FFF ',' . ~.900 ' P::;:CAN ,(lI)8B'" I X RAMSTR 
"'RANSHT ,6551= RMDTMP 6538 f{OBACI-«(U)i)5 RUBOUT 007F 



TDL Z80 CF'/I"I DISK AS$EMBLER VERSION '2.21 F'AGE 12 
NAM - ZGRASS NAME ROUTINES 
+++++ SYMBOL TABLE +++++ 

SAVESF' 625C SCNEED· 0004 SCRWIN 67CD .. SFREE OOOO:lB X 
SOF'RSF' 653D SOF'RSZ 653F STACK t.OC8 STAKTO 6000 
STRSIZ 6800 SUBSTU 6534 TAB 0009 TABF'NT ·0000: lC X 
TAF'BUF 64B3 TAF'CON 64AF. TAF'F'RO 64Bl TBFEND e.533 
TEMF'CH OOOO=lD X TEMPHD 60CA TEMPS 62E5 TEMPUN 6000:1E X 
TMF'ARG 67AD TOP 6818 TTY BEG 6261 TTYEND 62El 
TTYINT 62E3 TTYPTR 62E1 TXTWIN 67E2 UARTFL 649C 
USREND 65Fl V3PTR 6573 VDCHAR 649E VDNLF 65CF 
VIPLH 6545 VOICEO 6563 WRI"IODE 65EE ZGIM2 .0001 
ZGREND 681D $AAtIR 0010 $ADDRF 0007 $ADDRI 0005 
$ADDRS 0009 $ANY 001A $ANYNA FFFC' $ANYVA FFFE 
$ARGPT 0011 $BGF'TR OOOF $BNDL 0007 $CALLE 600D 
$CMDAD 0018 $CPLBL 002A $CSBLO 0028 $DATAF' 0007 
$DOLDE 0001 $DOLOO 0002 $DVAL 0000 $END 001C 
$FADR OOOE $FLAGS 0002 $FORBL 0024 $FORPT OOOB 
$FVAL OOOt. $GOSUB 0OlA· $IADR OOOC $INF'BU 0018 
$INF'F'T 0016 $IVAL 0004 $KEYBL 0026 $LENGT 0001 
$LINF'T 0005 $LOCF'T 0009 $MIBBL 0022 $MIBEN 001B 
$NAMAD OOOA $NAt'lE OOOA $NASCI 0009 $NDEL 0080 
$NLINK 0003 $NULL .0002 $NVALU 0005 $REPEA 001E 
$RVSTU 0013 $SAME 0020 $SASCI OOOA $SLEN 0006. 
$STRAD 0008 $STRF'T 0003 $TAF 0000 $TYF'E 0006 
$USE 0005 . .BLNK. 0000:03 X .DATA. 0000* X .F'ROG. 022E" X 



TDL .Z80 CP/M DISK ASSEMBL~R VERSION 2.21 
.MAIN. - ZGRASS--THISIs IT~ THE VERY BEST PART OF THE TRIP 

• INSERT 
@.REMARK 
@ 

~: ~;. ASM 
/. 

* @ 

@ 

@ 

@ 

@' 
@ 
@ 

@. 

@ 
@ 

@ 

@ 
@ 

@ 

@BY 
@ 

@ 

@/ " 

* * * *** 
******* 

011· 

* 
* 

* ******* 
.. WHEN YOU" CARE ENOUGH TO' PROGRAM 

THE VERY BEST II 

c,ZGRASS V2.00000000 
. .JAY FENTON,. NOLA DONATO, ,AND TOM DEFANTI 

. (C) 1978 

• INSERT AlZRAM.ASM 
• INSERT A:rOEQU.ASM 

.LINK 

.F'REL 
• IDENT .' .• MAIN • 
• INTERN o;MAIN~ 
• I NTERNABOR" 
• INTERN .ARGLI N 
.INTERN·CMDREN 
.INTERNCMDRES 
• INTERN CMDSKP 
• INTERN CMDSKO 
•. I NTERNCNTCK 

.• INTERNCZCHEK 
• INTERN. DOeMD 
• INTERN DOMORE 
• INTERN ERRPGM 
• INTERN INIDEV 
• INTERN LINEF' 
.INTE~N F'RLINE 
• INTERN RESTART 
.INTERNRETNONE 
• INTERN RETONE 
• INTERN ROBINI 

.EXTERN ALLOC 

.!;.XTERNAR~; 
EX TE::RI\I',ARYA,"

·· .. E XJt6RI\l' CAATYP 
'" .ExfE~N"IZ:L.E4RtT,' . 

. • 'ExfERI\) ,liMtd~tt' '.' 
....tKTERN:CO'RC!HW;;"" 
·~:EXTE~~~'Ct1tR.:tNt'·· 
.EXT:ERN3:DELMtB .. ".. '. .,'.); 



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.21 ,PAGE :2: 
.MAIN~ ~ ZGRASS--THIS IS IT, THE VERY BEST PART OF THt TRIP 

0000" 00 
000:1.··· C3 0004" 
0004" AF ZBEGIN= 
0005'" D320' 
0007"- .-""-;:1 _" __ I 03E8'" 
OOOA" 

,... . 
• j 

0010" 0000 
DR 

" 

0012" 0000 INTTAB: 
0914"- ()oo6: 2F 
(1016" 0000:30 .,ZGITAB: 
P01,8'~ 

064(:" INIDEV: 
004c··· '0000 
004E'" 0078", 
0'050//' 00139 

. 0052" OOFB 

• EXTERN DOCI-II< 
.EXTERN EVAL 
• EXTERN EVALARCi 
.EXTERN FINDHASH 
.EXTERN FREE 
.EXTERN,FREEALL 
.EXTERN GETLPT 
• EXTERN INIVDR" 
.EXTERN INPTTY 
.EXTERN ISNL 
• EXTERN ISTERIYJ 
.EXTERN KBMIB 
.EXTERN KILMIB 
• EXTERN Kr::;;NL 
.EXTERN KLB 
.EXTERN MAKMIB 
.EXTERN NAMA DR 
.EXTERN NAMSET 
.,EXTERN NLPNT" 
.EXTERN NXTA~C 
.EXTERN NXTLNK 
.EXT;ERN NXTPTR 
.EXTERN NXTVAL 
.EXTERN DUTCH 
• EXTERN PDECA':" 
.EXTERN PRINT 
• EXTERN PRINT,A 
• EXTERN F'RINiFF 
.EXTERN PSCAN 
• EXTERN. PUTLPT 
'~EXTERN SCANLAB 
.EXTERN SCANNL 
.EXTERN SCLEAR 
.EXTERN SWITCH 
• EXTERN UARTINT ' 
.EXTERN ,ZGINT 

NOP 
;:; 

,JMP ZBEGIN 
XRA A 
OUT NORML 
,-IMP RESTART 
.BLKW .":) 

'-' 

• WORD 0 

,.WORD 0 
• WORD lJARTINT 
• WORD ZOINr 
.BLKS ' 4EH~~6 ., 

• WORtl (j,:;;',:: 
.,WtIlRD ,l;C?:1','" 
• WOR!" 

" ,t$5 
• WORD 251 

ALLOC ...... 
, E'lf t~~ /t1"., 
'GETcJ.! 
HEXer! 
IAlC~/1' 
l~cllJ'E. 

/¥JCrvAL .... 
O;VAE'+t3"",,L I GHT PEN GOOD I E 

LIGHT PEN INTERRUPT AD 

Neu SERVICE REQUEST 
; UART INTERRUPT 
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0054'-
0056'~ 

0058'-
005A'-
005C'-
005E'-
0060'-
0062'-
0064'-
0066'-

0066 .... 
0067'" 
006.A'" 
00613'" 
0060'" 
0070'" 

0073'-
0076'-
0077" 
0079'" 
007C" 
0070" 
007E'" 
007F" 
0080'" 
0081 " 
0084;' 
0087" 
OQ8A" 
008C'" 

0080" 
0090" 
009:;:" 
0094" 
0095'" 
0098" 
00913" 
009E" 
OOAi'" 

OOAZ'" 
OOA5" .( ~', . ot~Aa-... 

·ot:lAa,. 
oQ.AEt;" , 

0007 
00513 
OOA!:i 
0008 
0001 
0047 
0003 
002C 
OOCC 

00 
C3 006A'-
AF 
0320 
C3 03E8'-
C3 00A2'" 

3A 65CO 
137 
2029 
3A 65E4 
137 
C9 
7C 
BIl:' .,J 

CC. .,.;, 

CO OOOO:OC 
01 OOOF 
CD '0000: 20 
20F5 
C9 

2A 625E 
3A 6260 
137 
C·~ .;:; 

CD 0000: 19 
21 66'~A 
CD 0000::22 
....... -. 
L.it. 625E 
C9 

ENOOEV= 

• WORD 
• WORD 
• WO'Rq 
• WORD' 
.WORO· 
• WORD 
.WClRD 
• WORD 
~WORO 

7 
5BH 
c)A5H 
8' 
1 
47H 
3 
44 
204 

; ZGRASS NM! 
NOP 
.JMP 

I\IMIROU= XRA 
OUT 
... IMP' 

RESOOT = .JMP 

ROUTINE 

NMIROU 
A 
NORML 
RESTART 
ABORT 

CNTCK= LOA. CNTRLC 
ORA'A 
.JRNZ ABORT 
LOA CNTRLZ 
ORA A 
RET 

K1L1$T= MOV A,H 
ORA L 
RZ 

... K:J.= CALL DELMIB 
LXI B,$BGPTR 
CALL NXTABC 
. JRNZ •• K1 

. RET 

;CHECK' ..... C 
;18 ZILCH? 
; NOPE ..... ABORT 
1t3ETt:ONTROL Z 

; SET CC ~,SONL..:Y 
;:It1NORE IF ZERO 

;ZAP MIB 
;CHAIN TO NEXT 
.. ., . . . 

ZAPCZ: LHLD MAC TOP ; CHECK CONTRLZ 
L,J)A CSFLAG ;M IS L. I ST FIRST 

, ORA A ; IS ANY MAYBE? 
RZ ~NAH 

CALL KILMIB ; ZAP THEM 
LXI H, CSBLOK+$CALLER ; POINT AT OL1:1 
CALL NXTPTR ; MAC TOP THAT CONTROLZEED 
SHLOI"IA.CTOP ; AND STORE IT 
RET 

ABORT; ~,Xlse?STACK 
... K I LI...,:= L,Hl...,ll,1;:IClh-F:'l:,H,. 

,.CALLKILIST 

·";.~5e\;;~~ti~i··~ 

;F<ESEt ·STACK 
';' ZAP,BACKGROUNri 

; . .','-
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00B1'" 
0'0134'" 
00137'" 

"·31 ~OC8 
2A 62E8 
CD Ot)7E'" 
2A.,'6545 
CD,607E" 
22' 62E8' 
22:6545 
(:D.0080 .... 

.' !:3Ht.tI DQU9LH 
'. S,8LDVlrLH~ 

CAL.L ZAPez,' 

;Z;ERCIPCI1NTER 
:TH ~s. 'CINE TOO 

';ZAP MISCHA IN' ON CONTRLZ 
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OOBA~' 

OOBO'" 
OQCO'" 
00C3'" 
00C4;-
00C7'" 
OOCA'" 
OOCO'~ 

0000" 
00D3;-
()006" 
00D9;
OODC" 
OODE;:'" 
00E1;-
00E4'" 
OOE5'" 
OOE7" 
00E9" 
OOEA'" 
OOED" 
OOFO" 
00F3~' 

OOF6" 
OOF9" 
OQFC" 
OOFE'" 
0101" 
0102;-
0105'" 
()106'" 
O:l.OS;:··· 
010B" 
010E" 
0111" 
0114'" 
0117;-
0118;-
011A" 
0111Y 
0120" 
0123;-
01:25" 
0128'" 
012B'" 
012E'" 
0131,;-
0134'" 
01:37" 
01~:9" 

01:3C'" 
01:;::F'" . 
0·142'" 
0145···. 
0148" 

CD 0000:19 
21 0000:24 
22 6540 
AF 
32 65CD 
32 65D9 
32 65E4 
32 6260 
32 65CE 
32 65DA 
32 65E2 
32 (:.55E 
3EOl. 
~:2 649(: 
3A 64';iI(: 
A7 
1809 
2807 
AF 
32 649(: 
CD 0468" 
21 6261 
22 62E1 
:22 ~:,2E3 
CD'0000:28 
5E43 
ODOAOO 
t=B 
21 60CC 
E5 
FDE1 
21 0000 
22 625E 
21 002A 
22 6577 
3A 65C.B 
A7 
2806 
21 6577 
22 6572~ 
CD 0000=28 
3EOO 
2A 60CA 
CD· 0000:12 
21 0000 
22 60CA 
CD 01A5'" 
CD 0139" 
1:::C'~ 

21' ,65Fl 
CD 0000:: 18 
21 <'"66.0C " 
CJ!lOOTt: ... 
CD 0000=15 
E5 

... OK= 

I 

ZGRASS: 

•• NOFB= 

ZLINEF': 

ZLOOP::' 

CALL KILMIB 
LXI H,OUTCH 
SHLD PRINTR 
XRA A 
STA CNTRLC" 
STA CNTRLO 
STA CNTRLZ 
STA CSFLAG 
STA DDTON 
STA PONOFF 
STA LISTON 
STA PCNT 
MVI 
STA 
LDA 
ANA 

A,1. 
UARTFL 
UARTt=L 
A 

.JMPR •• OK 

. .JRZ •• OK 
XRA A 
STA UARTFL 
CALL INUART 

;ZAP MIB;-S AND CALLERS 

;NULL OUT CNTRLC . 
'7 • • • 

;TURN ON ALL PRINT, ETC. 
;CNTRLZ TOO 
;CSFLAG TOO 
;SINGLE STEP 
liPRINT WAIT 
;CONTROL X TOO 
; FOR NOLA-'S CODe: 

LXI H,TTYBEG ;SETUP TTY BUFFER 
SHLD TTYPTR 
.SHLD TTYINT 
CALL PRINTFF 
• ASCIZ /""C 

EI 
LXI H~ARGSTK ;LOADUP IY 
PUSH H 
POP Y 
LXI H,O ;CLEAR MACTOP 
SHLD'MACTOP ;FOR KBMIB 
LXI H, "'*.< 
SHLD DUMBST 
LDA DEVFB 
ANA A 
.JRZ •• NOFB 
LXI H,DUMBST 
SHLDV::::PTR 
CALL PR INTFF 
• BYTE .. ,:>;- ,0; FORGET THE BEEP 
LHLD TEMPHDR ;ZAP ALL TEMPS 
CALL FREEALL 
LX I H, 0 ; NULL L 1ST HEADER 
SHLD TEMPHDR 
CALL DNULLS ; ZAP ALL $NULL NAMES 
CALL ZLINEP ;WAIT FER LINE. 
.JMPR ZGRAss ; THAT"S ALL 
LXI H,KBLOCK H(BM MIB&BUFFER 
CALL KBM I B', .. ' . 
LXI H,'kELOCF:;'+$MIBEND i , ; SET BI.}FfER Ar:rDR 
CALL CNTC;K . "; CHECK ... ··C' 
CAt.t INPTTY .,. .n:-iET A· LI.NE 
Pl.:JSH H" ) 
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0149"-
014A" 
0140" 
tn50" 
0151'-
0154" 
0155'-
0156"-
0158" 
015a" 
01SE'-
015F" 
Cl161'" 

0162'-
0163'" 
0164"-
0167'" 
016A" 
01.6C··· 
016F'" 
0173'-
0176"-
0177'" 
0178'" 
017B"-
017E'" 
0181 " 
0182" 
0183'" 

0184,-
01:3:7'" 
0.1 E:E:" 
018A'-
o 18D'" 
018E'" 
018F'" 
0193" 
0:1.94'-
01';il6'" 

01';il7'" . 
. 019T' 
0198.~ 
(n·9,B'· 
ot 911:1": 
01AO'" 
01A~i~' 

·· .. OlA4.' 

F5 
CD 0162"-
::::A 6QCC 
B7 
CC 0000:00 
Fl 
El 
20EA 
CD 010A"-
CD ()OOO: 17 
B7 
20F7 
CE: 

E5 
D5 
21 6534 
CD 0000=22 
280C 
01 0000 
ED43 6534 
01 0178"-
C5 
E9 
21 6536 
CD, 0000:22 
C.4- 0238"-
01 
E1 
C9 

3A 651:::2 
B7 
200tl 
:3A ~,5CE 

B7 
,-'0:;' _-1_' 
ED4B (:.:;:!5E 
OA 
FE22 
CO 

1;5 
CD 0000:13 

':3ECtA 
Ctl. 0000: 27 

'cr), 0000: iF 
El 
C9 

", 

PUSH PSW 
CALL STUFFCHK·· ;SEE IF KEYPAD/CONTROLS 
LOA SACKGR ; BACKGROUND OFF ('-·S) 
QRA A 
CZ OOCHK . DO ANY DOLOOP STUFF , 
POP F'SW 
POP H 
,JR",Z ZLOOP ;IF NOT THERE, WAIT 

ZGRIN: CALL LINEP ; PROCESS IT 
CALL ISTE:RM ; CHECK TERMY 
ORA A ;Rt=:T IF NULL 
,JRNZ ZGRIN ;ELSE PROCEED 
RZ .; RETURN 

; *STUFFCHI< ; CHECKS 1 F MACRO OR SUBR PEND I "'13 
; FR01'1I<EYPAD OR CONTROL COMMAND 

STUFF CHI< = PUSH H 
PUSH 0 
LXI H,SUBSTUFF 
CALL NXTPTR 
,JRZ •• MAC ;NUTTIN TO DO 
LXI.B.O 
SBCD SUBSTUFF 
LXIS., •• MAC 
PUSH B ;RET AD DR 
P(:HL ;(30, DOlT 

•• MAC: LXI' H, MACSTUFF· ; ANY MACRO TO til:) 
CALL NXTPTR 
CNZ DOCMD ; WELL. DO I T THEN! 
POP Q 

.' POP H 
RET 

*PRCHEK-CHECKS IF CURRENT LINE NEEDS PRLINE 
PRCHEK= LOA LISTON 

ORA A 
,JRN~ PRLINE ;po IT. 
LOA DDTON 
ORA A ; DEBUG ON'-;:-
RZ 
LBCDMACTOP ; ONL Y IF MACRO 
LD~X B, 
cpr .$MlEiBLK 
RNZ;SKIP IT 

-I~PRL I NE -PR I NTS CURRENT LINE OUT * 
';" A .. ':·K .. ·An. ',; A,RC;I_IN 

ARGLIN= 
. PRI_INE;' •. Pt!~t4 H ,', '.' . 

·:,CA~t.J3ETLPT. .., 
M\il~,.fhNt.:.;· 
C~LL:PRtNTA; 
t::ALL'NLPNT 
?ClP;;H' '. ,', 

R~T 

.; GET THAT·' LINE·· 
;PRINT -rILL NL OR NULL 
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OiA5'" 
01A7"~ 

01A8" 
OiAB'" 
OlAC'" 
01AE" 
01Bl ,. 
01B3" 
0184'" 
01B6'" 
018E:" 
01B9'" 
018C'" 
01BF'" 
01C2'" 
01C3'" 
01C4'" 
01C7" 
01C9" 
01CA'" 
01CB" 
01CD" 
01CE" 
01DO" 
0101'" 
OJ.D2··· 
01D4'" 
0106" 
0108" 

01DA'" 
01DA'~ 

01DD" 
OlEO" 
01E3'" 
01E4" 
01E6" 
01E8'" 
01EB" 
OiEEo" 
01. FO .. ' 
01F3" 

01F~·~ 
01F8.·' 
OifB'" 
OlFC'" 
01FC'" 
cil'~E·i . 
o261'~' 
0202'" 

3E41 
F5 
CD 0000:19 
Et:" .~ 

DDEl 
CD 0000:21 
281A 
7E 
FE02 
20F::;:: 
E5 
CD 0000:21 
00750:::: 
007404 
El 
F5 
CD 0000: 11 
DDE5 
El 
Fl 
20El 
Fl 
FE24 
C8 
3C: 
FE58 
20Dl 
:3E24 
18CD 

CD 007:3 .... 
" CD 0000: 1:::: 

CD 0000:16 
C8 
FE2E' 
2008 
CD 0000:2C 
CDOOOO:2A 
l8EA 
CD OOOO=1.B 
CD 0000:07 

2004 
CD 0:310'" 
1F 

3Q06: , , 
. CD 0000':2B 

".' '0"0 

C8 
18E"? 

; *DNULI ... S--ZAPS·ALL $NULL NAMES* 
\ 

ONULLS= MVr A, .... A .... 
•• NCHR: PI,J8H PSW ; SAVE CURRENT CHAR 

CALL FINDHASH ;GET FWA 
•• NEXL: PUSH H ;SAVE POINTER IN IX 

POF' X 
•• NEXH= CALL NXTLNK ~GET NEXT 

JRZ •• NEXA ;NONE-TRY NEXT LETTER 
•• NEXN: MOV A.M 

CPI $NULL ;IS IT $NULL? 
JRNZ ~.NEXL ; NOPE, CHAIN ON 

,PUSH H·'; SAVE CURRENT 
CALL NXTLNK . ;GET NEXT LINK 
MOV $NLINK(X),L ;CHAIN OUT 
"OV $NLINK+l(X).H 
POP H ;GET H BACK 

•• NEXA= 

PUSH PSW 
CALL FREE 
PUSH X 
POP H 
POP psw 
. ..IRNZ ' •• NEXH 
POP PSW 
CPI "'$" ; WAS $? 
RZ 
INR A 
CPI "'Z"+l 
JRNZ •• NCHR 
MVI A. "'$'-
. ..IIY!PR •• NCHR 

;SAVE CC .... S FROM NXTLNK 
;FREE IT UP 
;RESTORE HL 

; WAS ZERO? 

;GET CURRENT LETTER BACK 

;YUP-OONE 
;A GOES TO B. ETC. 

;00 IT 

*LINEP. THE LINE PROCESSOR. FOLLOWS 

LINEP: ;CHECK FOR CNTC 
CALL CNTCK . 
CALL GETI.,..PT 
CALL ISNL 
RZ 
CPl··· ......... 
.... IRNZ' L I NOO 

LIN02= CALL SCANNL 
L I N03 :CAL~" PUTLPT 

. ..IMPR L I NEP 
LINOO= CALL KL8 

CALL CARTYP 
ZERROR ER.CMD 

+ ~RNZ .~OOOl 
+ . CALL.:. ERRF'GM 
+ .BYTE ER.CMO 
+ •• ()(I0l : J . 

. JRNC LINO! , 
CALL SCAN LAB 
RZ 
. ..IJV1PR LIN03' 

;GET LINE POINTER 
; I :;:; END' OF COMMAND? 
;YUP., RETURN 
; COMMENT? 
;NO 
;SKIP TO THE NEXT LINE 
;AND STUFF HL 
;AND TRY AGAIN 
;ZAP BLANX 
;CHECK FOR LABEL 
; NO LEADING PUNCT[ 

; ITS NOT 
'; SCAN PAST IT 
; RETURN IF -:;·DEL.:i:I'1 
;·AND TRY AGAIN' , 

PAGE 6 
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0204"
()207" 

,020A'" 

.,CD 0184"
CDOOOO=lB 
CD OOOO:flE 

~IN01: CALLpRCHEK 
'CALL KLB 
CALL. NAMSET 

; SEE IF LI NE WANTS PR I NTED 
;ZAP LEAD BLANX 

0200" 
0210"-
0212"
C)214"-
0216"-
0218" 
021A" 
021C" 
021E"-
0220"-
()223'~ 

0224"-
0226" 
0228"
t)22A· .... 
022B'" 
022E" 
022F'" 

02~iJ.;'-
02:37''-

023C" 
023F'" 
0240'" 
0242" 
0246'" 
024A" 
024E"; 
0251'-
0254" 
0258" 

. 025A"-
025B" 
025D" 
025F'" 

CD 0000: le. 
281t:: 
FE20 
281:3 
FE2C 
2814 
FE2E 
2:310 
FE28 
CC 0000=29 
7E , 
FE3D 
2002 
365F 
,EB 
(:3 OOOO:OF 
AF 
CD OOOO::lD 
2804 
CD 0316'" 
23· ;" 

DDE5, , 
FDE5 
3A6260 
B7 
2012 
E073 625G 
DD2A 655B , 
0022 653D 

, 3A 655D 
32653F 
0[121 027B"~ 
DOE5 
lA 
FE18 
203A 
EB 

0260'" 60 
0261" 69 
0262 ".CD 0000: 22 
0265~:EB 
026e,"· 05 

'0267; . ",1;9 
. \ .. ; . .",;> 

CALL ISNL·· 
.JRZ •• CMO 
CPI BLANK 
.JRZ •• CMO 
CP.I .. " 7"" 

.JRZ •• eMO 
CPI EXTDE:L 
.JRZ • ~ CMO 
CPI " ( .' 
CZ PSCAN 
MOV A,M 
cpr ";:,, 
._~RN Z •• AASN 

• • OK:: MVI M. AASN 
... AASN: XCHG 

.JMPEVALARI3 
• • CMO= XRA A 

CALL NAMADR. 
.JRZ DOCMD 
CALL ERRPGX 
.• BYTE··. ER. NOTF·. 

.' 

; O.E .... >FIRST CHAR, 
;HL"';:>TERMINATOR 
;CHECK TERMINATOR 
; IS;, NL I)R NULL 
;.ISNL LOADS A 

, 
;ALLOW COMMAS TOO 

; SWITCH? 

; ARRAY? 

;PICKUP CHAR 
• -,'C? 
, - "_I. 

;TRY IT ANYWAY 
;STUFF A AASN 
;RESTORE H 

;TRY SYS NAMES 
;lFZ$ET, 13000 

;ENTRY TO PROCESS ANYTHING GIVEN NAMBLOK ADDR 

DOCMD= 

• • NOCS: 

PUSH x 
PUSH Y 
LD.A CSFLACi 
ORA A 
.JRi\IZ •• NOCS 
SSPD SAVESP 
L I XU ClP,RSP 
srXD SOPRSP 
LDA OPR$Z 
STA SOPRSZ 
LXt X;RETONE 
PUSH 'x 
LJ)A~·JJ. 

CP'! .' $CMOADR, 
,JRNZ OOIYJACRO 

- I . ~ 

XCHG 
MOV H. B 
MOV L.C 
CALI.:.. NXTPTR 
XCHG' ; 
.;p~iSf71 tl:. 

.. REt '. 

;SAVE x 
;·ANO Y 
;ONLV STORE 8P 
; IF CSFLAG "OFF 
; DON"T ·DO IT 

. . 

;SAVE O~ STAtK PTR 
;FOR ERROR RECOVERY 
;01TTO FOR SIZE 
; OF OPR:::ttACK 
;PUSH RETADDR 

. '" 

;GET FWPI 
;. I S COMMAND? 
; NOPE, TRY M.ACROS 
;DE ~> TERM I NATOR. '. 
;BC~>POINTER~O CODE 

;130 TO IT 
'. ,.;DE:~:>C9DE,v HL - >TE"'M. 
~DE IS DISPATCH ADtrR! 
1 GciTdi ii,·t:MDREN . !;3T iLL 

\,.' . '. " .. ' .'"' . 
~ "\ ", ,-;>. 4::" '. i. ;.:\ .. '," 

; . .. ·:':CM~E:~;:GENERAl: .. ,,;aN:O~:OFiCOMMANDstLtFF 
;DfTAlt.::S:J~ ,!>~;"> '(,<.~ .. ' ,': . ..... .....: ..... ,.' .• 

; '\ .'.DEf~Ul!r1',R5:TLlRNI:S TO .RETONg 
" : Wf:ir.bk R.ET(IRNS"I NTEGER 1 . 

TOS 
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.LINEP--THE LINE PROCESSOR 

0268"-
026B-' 
026C" 
026D-' 
02~,E-' 

0270-' 
02711 

0273'-
027~,'-

0277-' 
0279---
027A" 

027B-" 
027D'-
0280"-
0282-' 

()283 4 .w 

02:34-' 
·0287"-
02::;:A--' 

028D" 
028F"-
0292'-

'02';"13··· 
0294-" 
0296" 
0298-' 

0299" 
029C-' 

·029D-' 
02'::'E" 
029P"-
02A2" 
02A3" 
02A!'"i"-
OZA7'" 
02A:3~" 

02.AA'· 
~)2AB'" 
'02At,I" 
02AF> 

,,02BO'" 

CD 0000:13 
2B 
7E 
B7 
200A 
2:3 
1807 
CD 0000:2C 
B7 
2801 
2B 
Cl 

3E04 
11 0001 
1801 
Cl 

F5 
CD 000O:2A 
CD 0162"-
CD OOOI):OA 

3004 
CD ·0:31.D'· 
lB 

Fl 
FDE1 
DIIEl 
C':;I 

CD 0000:2A 
E5 
62 
6B 
CD 00(u):2:3 
7E .. 
FE08 
2 ()4·E 
El 

.. DDE5 

.. ·7E .. 
FE2E' 
.201~, 

23 

;: R~TNONE RETlJRNS W·HA1"EVER At-<D.E .HAVE 
CMDSKO . SETS UP R#TO REDO CURRENT LINE 
CMDSKP SETS UP TO SkIP REST OF LINE 

+ 
+ 

CMDSKO: CALL OETLPT 
DCX 1-1' 
MOV A.M 
ORA A 

. JRNZCMDRES , 
INX H' 
,.JMPR CMDRES 

CMDSKP: CALL' SCANNL 
ORA A 
,.JRZ CMDRES 
DCX H 

CMDRES: pdp B 

RETONE= MVI A,$IVAL 
LXI tr.l 
,.JMPR CMDREN 

RETNONE: POP B 

CMDREN= PUSH PSW 

+ 

CALL PUTLPT 
CALL STUFFCHK 
CALL CORCHk 
tERROR ER. CORF [ 
,.JRNC •• 0002 
tALL ERRPGM 
.BYTE ER.CORF 

+ •• 0002:] 
POP 
POP 
POP 
RET 

P8W 
Y 
X 

;GET OLD LINE PTR 
;BACKUP ONE IF NOT 
;FIRST LINE 
;IE. HL->NL 
; IF HL-)'NULL, 
;FIX IT 

;ENTER HERE TO SkIP. 
JDCX .IF NON-NULL . 
, • u' • 

;REST OF LINE 
;ENTER HERE TO STRIP 
;OFF RET TO RETONE 
; INTEGER 1 IN DE 
;AND FALL THRU 

;DUMP RET TO RETONE 

;SAVE A 
;STUFF HL INTO $LINPTR 
;ANYBODY PENDING? 

;RESTORE A 
;STILL ON STACK 
JRESTORE X 

i('DOI'1ACRO--MACRO EXECUTION STARTUP* .. 
o NOT A GOOD ENTRY POINT (STUFF ON STACK> 

DOMACRO:CALLPUTLPT 
PlJSH H 
MOV H,D 
MOV L.E 
CALL NXTVAL 
MOV A.M 
CPI$STRADR 
.JRNZ DQARA 
POPR· 
Pt.lSH X 
1'10V A.M; . 

i CPI E)cfDEL 
·jRNZ .... FORE 

... ~ lI'qx H 
INX H·.·. 

;SAVE CURRENT POINTER 
;SAVE H FOR ARRAYZ 
;POINi HLAT NAMEBLOCK 
;LEAVE IN DE FOR ARRAYS 
;GEi·STRING FWA 
;GET TYPE 
;ISSTRING? 

;I)ET HL BACk 
;SAVE X 
;CHECK FER .B 
;I~; IT? 
NOPE.REGt.lLAR ;CALL 
SKIP EXTPEL 
SKIPS 

PAGE 8 
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, , 

CALI.,., 'MAKMIB IBUILD MIS 
LBeD DOLPLH';GET DOL LISTHEAD 
MOV $BGPTR(X)~C ILINK IN 
MO~.$BGPTR+ilX),B 
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02B1 -: 
02B4--
02B9'-
0299'" 
029E'-

CD 000(1: tc 
ED4B 62E8' 
DD71.0F" 
DD7CllO 
DDCa02D6 
DD22 62E8 
DDEl 

SET $1)OLClOP.$FLAGS(X) ;SAY IS'DOLOOP"D 
02C2-' 
02C6---
02C8-' 
02C9'-
02CC-' 
02CF-' 
02D3--
02D6'" 
02D9'" 
O~nD---

02DF---
02EO---
02EQ'-
02E3-' 
02E6'-

'02E7'" 
02E9'-
Q2EA'

,02e:n'" 
02FO--- , 
02FS':' 

02F5'" 
'02F6'--

92F8" 
02FA/ 
o 2FT)" 
02FE'--
02FE---
0301'" 

0304 .... ' 
0307 .... 
030:;::" 
030A'" 
030D,:~ 
030E; 

,O:;::10( 
',031,$.:" 
Cl~l~;~t' 

0317'" 

C9 
CD 0000: 1C 
CD ()oob: 2A 
ED4B 625E 
DD710D 
DD700E 
1)D22 625E 
DDE1 
F5 

CD 01DA--
CD~)OOO: 17 
B7, 
2007 
Dl 
ca OOOO:2E 
C:3 0282" 
CD 0304-' 
18EB 

•• FORE: 

DOMORE: 

~ • CZC: 

SIXD DOLPl.H ;LINK US IN 
POP X ;RESTORE X 
R,ET;'RETURN SUCCESS 
CALL " MAKI'11 B ; CALL M I B MAKE ROUT I NE 
CALI.,. PUtLPT ;SAVE EOL FOR RET T I ME 
LBCDMACTOP ; GET CURRENT MACRO 
MOV$CALLER(X),C ' ;POINT TO CALLER 
MOV '$CALLER+l (X), B 
SrXD MACTOI=' ;MACTOP IS US NOW 
POP X" 
PUSH PSW 

,. ,." 

CALL LINEP 
CALL ISTERM 
ORA A 
.JRNZ •• CZC 
PpP. D 
CALL SWITCH 
,JMP RETNONE 

, CALL C:ZCHEK' 
,JMPR Dl:::IMORE 

;EXTRA FOR GOSUB COMPATS 
;ENTRY FROM GOSUB 
;PROCESS LINE 
;CHECK,TERMY 
;CHECK FER NULL. 
; NOPE 
;GOSUB RETURN(?) 

, ; SW I rCHEROO 
;AND PASS A&DE BACK 
;,CHECK DDil!;'CNTRLS 
'fc:oNT INUE 

; ARVAL WANTS DE:....)·NAMEBLOCK. HL->AFTER PAREN 

E 1 DOARA; ,POP H ; GET PTR TO ARGS BACK: 
FEl.O 'CPI '$AADR ; IS ARRAY 

NZERROR ER~ IYIAC[ 
2804 + .JRZ, •• 0003 
CD 031D" + CALL ERRPGM 
22 + .BYTE ER. MAC 

+ •• 0003:3 
CD 0000:06 CALL ARVAL ;DO~IT 
C:3 0282" .JMP RETNONE ; LEAVE WITH A&DE SETUP 

3A 6260 
"B7 

2006 
:3A65CE 
B7 
2070 

,CD 0(173-' 
20613 
CSt:" 

:Ei 

DOE5 

;*CZ CHEK--CHECKS:FOR CONTROL Z AND DEBUG 

CZCHEK: LDA CSFLAG 
ORA A 
JRNZ •• NOCZ 
LDADDTON 
ORA A 

'.JRNZZ:::;IN 
, •• NOCZ: "CALL CNTCK 

;"'IRNZZ:;:IN '. 
'RE::t; 

~' ,-. , 
-,,;,;" 

; DON"'T CHECK DEaud IF 
.; IN CNTRLZ ALREADY 
;IS DEBUG ON? (CNTRLD) 

;CHECI< ,- El"l , 

,;" 
, ". 

; *ERRtIR;~J%:R~CJRI:'1E:SSA$E HANtI/...,tiR ~( 1:"NrL$ HANDLER* 
ERRPGX: POF' A.:;':' ";POPCALL,RET 



TDL'Z80 CP/M DISK ASSEMBLER VERSION 2.21 
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LINEP--THE LINE PROCESSO~ 

031':iI" 
031B" 
031[1'" 
031E" 
0322" 
0326" 
032A',· . 
032D" 
033(1" 
0331 ;' 

."()332'" 
03:35" 
0338" 
0339'" 
C)33S'" 
03:3C'" 
033E··· 
·0341 " 
0344"-
034E" 
034F'" 
0352" 
0355:' 
0:359" 
03~iA'" 

035C" 
0:35F'" 
0362~' 

0365'" 
0366" 
0368" 
0368" 
036E" 
0371"-
0.374" 
0378" 
(:)37A'" 
0:37C" 
037F"-
0380" 
0383" 
038·0····· 
0389"
o.:3:;::B" 
038e;" 
()~::::F. l' 

()3S);2'''' 
0:3'i'!5 .. ' 
O~96'" 

O:S198~:· .. ··•· 
O:::i':ilA'-' 
0:39P(. 
08fH)'-
. eISA:3-> 

.. c-r'3A" 1':1"" ....... '\.o.i; 

FDE5 
1:;::05 
E3 
ED7B 625C 
ED4B 653D 
ED43·655B 
3A 653F 
32 655D 
7E 
F5 
~:4 672A 
3A 6729 
B7 
2803 
Fl 
1817 
CD 0197"-
CD 0000:28 
:3F:3F i~552524F 
F1 
CD 0000:25 
CD OOOO:lF 
ED48 625E 
OA 
FE26 
C3 00A2"
CAOOA2" 
3A 6260 
B7 
200C 
.CD .0000: 1:3 
2:c: 672B 
CD 0000:2C 
CD OOOO=2A 
ED7B 625C 
FDE1, 
DDEl 
2:1. 01DA" 
E5 
CD008D" 
21 ··668D 
CD 0000: 1:;:: 

".3628 
AF 
32 65D9 
32 65E4 
3A 6729 
B7 
202B 

·3E2:3,. 
-:''-'' £:::06(') .. ' __ .~ .. f;;.:~""t_ 

CD 'O(fl)t);24 
.21 t.6Ae 
:3e:.OO .' 
CD 0073" 

ERRPGM: 

ERRFOO= 

• • PRNT= 

• • C:HI<2= 

, 
i 
• , •• GLPT: , 
r 
, 
: •• TRY: 

ZSIN= 

• • SWIN= 

PUSH Y 
.JMPR ERRFOO 
XTHL 
LSPD SAVESi=' 
LBCD SOPRSP 
SBCD OPRSP 
LDA SOPRSZ 
STA OPRS·Z 
MOV A.M 
PUSH"PSW 
STA ONEBUF+l 
LDA ONEBUF 
ORA A 
dRZ •• PRNT 
POP PSW 
.JMPR •• CHK2 
CALL PRLINE 

;KLUDGE FOR LINE? ERRMESS 

;FIX STACK UP 
;RESTOREOP STACK 
; POINTER 
;DITTO FOR STACK 
; BYTE 
;GET ERROR NUMBER 
;SAVE ERROR NUMBER 
;STORE ERROR NUMBER 
;GET ONERROR FLAG 
;IS ZILCH? 
; YIJP-NORI"IAL, 
; NOPE, ONERROR TIME 

;PRINT LINE IN ERROR 
CALL PRINTFF 
.ASCIZ,/??ERROR #/ 
POP PSW· 
CALL PDECA 
CALL NLPNT 
LBCD MACTOP 
LDAX B 
CPI $KEYBLOCK 
.JMPABORT 
.JZ ABORT 
LDA·CSFLA(3· 
ORA A 
.JRNl •• TRY 
CALL GETLPT 
SHLD ONEBUF+2 
CALL SCANNL 
CALL PUTLPT 
LSPD S;AVESP 
POP Y 
POP X 
LXI H,LINEP 
PUSH H'· 
CALL lAPC:l 

, L X I H, CSBLOK 
CALL KBMIB 
MVIM,$CSBLOK 
XRA A 
STA.CNTRLO 
STA CNTRLZ 
LDAONEBUF 
ORA A "';';< . 

.JRNZ· •• ONOO 
:" . '(: ~ 

MVI, A7'~#'" 
STA CSFLAG 
CALL DUTCH 

;A HAS ERROR MESSAGE 

;CHECI< IF I<B LEVEL 

; IS Ir;--
;TEMPORARY TILL BELOW WORKS 
; YEAH, ABORT 
;lS SECOND TIME THRU? 
;1..E. IS CSFLAG SET? 
; YUP 7 DON'" T CHANGE PTR 
;GET CURRENT LINE 
;STORE LINE POINTER 
;TO NEXT ONE 
; SAVE PO INTER 
; RESTtlRE STACK 

;RET STILL ON STACK 
;FAKE NEW.RET 
; ONTO STACK .. 
;CLEAN UP MIBS IF NECESSARY 
;BUILD MIB 

;TAG IT 
lNtlLL ON/OF'F " S 
;LIKE THIS 
;ZAP CNTRLZ 
;ONERROR ON? 

;WELL,' 00 IT 
'. ; PUT OUT HASH· 

,;$ET .tSFLAGi#O 

L Xl'H, C:::;BLOK+$M I BEND .; BUf;FER 
MV I M ~'(; . . . '; NULL COUNT.'· . 

AlmR 

CALL CNTCK ;CHE:CI( "~C . ,. -. . , . ~ 

~ . 
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o3A8;' 
03A8" 
03AD'" , 
03AE;' 
03AF'" 
0:380" 
0382"-
0385"-
03B8'" 
0:3B9"-
0:3BB" 
03BE" 
03C1 " 
03C3'" 
03C6'" 
0:3(:7'" 
0:3CA"-
03CD"-
03DO" 
03D:3" 
0:3D5" 
03D8'" 
03DB'" 
03DC'" 
0:3DE" 
O:;:DF" 
03E2" 
03E5'" 

03E8"-
03E8'" 
03E9"-
03EC···. 
03ED:" 
03EF" 
03F1"-
03F3" 
03F5" 
(J:3F7'-
03F9······ 
0:3FB" 
03FD/ 
03FF'" 
0400"-
04d2:'" 
0404"-
04(;;t6/; . 

1040S .. ·· 
040A"'I' 
04bc~';', 

040E ... · 
". 04'16'-: 

CD 0000:15 
20F8 
23 
7E 
B7 
282C 
CD 01DA" 
CD 0000:.17 
B7 
20F7 
21 66A9 
CD OOOI):2A 
18C8 
32 6260 
AF 
32 6729 
11 ~.6A9 

21 672D 
Ol. 0008 
EDBO 
CD OiDA" 
CD 0000:17 
B7 
20F7 

. AF 
32~.5E4 

:;:2 62e.() 
C:;: 0000: 2E 

F:3 
31 ~.OC8 

AF 
D$FO 
D3Fl 
D30E 
·D320 
D32A 
D3Q8 
D3F9 
3EOF 
D3FA 
AF 

. D3FB. 
3EFF 

,D324 
·3El1 

D3F8 
:3E03 
D3FF' 

.:3E3F '. 
1:1322 

· .880: 

CALL INPTTY 
. ..IRNZ •• SWT 
INX H 
MOV A.M 
ORA A 
JRZ •• BACK 
CALL LINEP 
CA,LL.ISTERM ; 
ORA A 

f(;ET A LINE 
;WAIT FER IT 
;POINT PAST COUNT 
;NULL LINE? 

;YEP~.FAKE RETURN 
;DO THE DEED 
; CHECK TERMY' 

JRNZ •• S(;O ;STUFF LEFT 
LXI H.CSBLOK+$MIBEND+l ;SET LINEPTR 
.CALL PUTLPT ;LIKE THIS 

. JIYJPR •• SW IN;: MORE TO (;0 
• • ONDO: . STA CSFLA(; ; SET CSFLA(; 

• .0000: 

• • BACK: 

XRA A ;CLEAR ONEBUF 
STA ONEBUF 
LXI D.CSBLOK+$MIBEND+l 
LXI H.ONEBI,..IF+4 
LXI B.:3 
LDIR 
CALL LINEP 
CALL ISTERM 
ORA A 
JRNZ •• 0000 
XRA A 
STA CNTRLZ 
STA CSFLAG 
. ..IMP SWITCH 

;EXECUTE THE LINE 
; DONE? 

; MORE 
.' ;·CLEAR CSFLA(; 
;AND CNTRLZ 
; SO CAN ..... ZA(;A I N 
fBACK TO INTERRUPTEE 

; *RESTART--SYSTEIYJ RESET CODE* 
• MAIN. : 
RESTART: DI ;DISABLE INTERRUPTS 

LXI 
XRA A 

SP.STACI< 

OUT OFOH 
OUT OF1H 
OUT INI'10D 
OUT NORI'1L 
OUT 2AH 
OUT :3 
ClUT OF9H 
MVI. A.OFH 
OUT OFAH 
XRA· ;A 
OLIT"OFBH 
MVI . A.OFFH 
OUT· . LEns 
MVt' ··A •. 11K 
'OUt'OFBH 

. \;.'\~~~:i ·· .. ~i~~t~'H, 
; HYPE MUSrC·tAMPL{n.fI:IE:.· 

MVI A. O:=:FH '... . ... 
,·out 'SSP/OD 

;AND ZAPINMOD 
; NO WIERD MEMORY PLEASE 
; KILL DISC . , .; .. 

; 32..;..64 INTERNAL 

; 3:2-64 WRITE ENABLED 

CLEAR LE.DS 
. ;O~20K EXTERNAL 

PA(;E'" l.1 
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0412 .' 

0415'" 
0418" 
0419" 
041B" 
041C"-
041E" 
0420"-
()422 4

" 

0424"-
04;26'"' 

0428" 
Q~2B" 

042E" 
0431"-
0484"-
0437"-

043A'" 
043C;" 

Q4:3F'" 
0442"-
044~3" , 
0445'" 
0446" 
0448" 
0449'" 
04413" 
044E'" 
044F'-
0450'-

0454-' 
0455---
0458,-' 
045A'" 
04513" 
045ri;;-
045F'" 
0460---
0462-' 

;, 0464--;' 
,0466-" 

04'68'-
6468< 
046A;~ , 

, 046C,'~ 
(J46E;\'-

CD 0468" 

21 001.6"-
1c 
ED47 
7D 
D:30D 
ED5E 
8EC8 
rdOF 
3E08 
D30E 

21 60CA 
01 'lF35 

CD 0000:08 
CD 0480" 
CD 0000=013 
CD 0000: 14 

:3E41 
21 62EC' 

11 00(1)=09 
F5 
36QE 
23 
:3601 
23 
3680 
010007 
09 
77 
01 0005 

'09 

EB 
01 0002" 
EDBO 
EB 
FE24 
2845 
:3C 
FE5B 
20DE 
"~:E24: 

t8DA 

'3EAE'" 
,·,,:68213, 
"":3E40 
D2f2B 

CALL 
INITIALIZE 

LX.I 
MOV 
STAI 
MOV 
OUT 
1M2 

I NfJART 
INTERRUPTS 

H.ZGITAB 
A.H 

A.L 
INFBK 

MVI A.200 
OUT INLIN 
MYI A.8 
OUT INI"IO[l 

LXI H. CLEARS 

; PROGRAM VERTICAL INTERRUPT 

;,ENABLE SCREEN INTS. 
;AND INT EVERYMl 

LXI B.RAMEND-CLEARS ;LENGTH OF USER 
; STORAGE 

;PROPAGATE ZEROES CALL CLEARIT 
CALL INFART 
CALL CORINI 

, CALL ,: INIVDR 
;STRUCTURE USER MEMORY 

SET UP ONSCREENTYPING 

NOW,BUILD INTEGER A-Z ENTRIES/HASH TABLE 
MVI ~.'A' ;START WITH A 
LXI H.FST~NT ;FIRST INTEGER ADDRESS 

LX I Do; CMDTAB ; TABLE OF COMMAND ADDRS 
• "REST: PUSH PSW 

MV! M.$FADR ;SET TO IVAL 
INX H 
MVI M.l ;SIZE IS i BLOCK 
INXH 
MVI M.$NDEL ;SET BYTE 2 TO $NDEL 
LXI B.$NASCII-2 ;PUT IN NAME 

-:-OAD 13 
MOVM.A ;LIKE THIS 
LX I ,B. 1'4-$NASCI I ; ->TO CMD PLACE 
DAD B 

XCHG 
LXI B.2 
LDIR 
XCHG 
CPI '-$'-

.JRZ REBDON 
INR A 
CPI --- Z'-+1 
.JRNZ •• REST 
MVIA., ',$" 

;COPY CMDTAB ENTRY 
;HL<->DE 
;DID $'7 
; DONE 
;A CHANGES)TO B. ETC. 
; DONE-? 

.JMPR .:REST ;DO $ 
,; RCUjT I NE TO I NI T h~LIZE ADDON' UART 
I NUART;:, 

I"tVl A,QAEH ",' 
Ot.ITAUARTS 
MVI A.40H ' 
OUT 'AUARTS 
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0470 .;' 3ECE 
0472" D32B 
q474'" 3E27 
0476'-' .. D32B 
0478"-
047A" . 

047C-' 
047E" 
0480'" 

. 0483'" 
0486"-
0489'
.04:3C-' 
048E'-
0490'-
0492" 
0494"-
0496'" 

DB2A 
DB2A 

:3E38 

21 64B3 
22 64AF 
22 64Bl 
21 04:;::';;''-
3El.6 
CB74 
2802 
~E14 
D321 
C9 

MY! . 
OUT 
MVl 
OUT 
IN 
IN 

; SET· BAUD RATE 
MVI 
OI..;1T 

INFART: LXI 
SHLD 
SHLD 

•• SELF: LXI 
MVI 
BIT 
JRZ 
.MVI 

•• OLD: OUT 
RET 

A,OCEH 
AUARTS" 
A,27H 
AUARTS 
At!ARTD· 
AUARTD 
AT 2400 
A,00111.000B 
BAUDSE.L 
H,TAPBUF 
TAPCCIN 
TAPPRO 
H, .•• SEL.F 
A,16H 
6,H 
•• OLD 
A,14H 
VCTR 

; ROUTINE TO INITIALIZE DEVICE VARIABLES! 

PAGE 1:3 

11 6579 RGBINI: LXI D,DEVVAR DE=INITIAL DEVICE TABL 

049A-' 
04';;'D"-
04AO;" 
04A2'-
04A3" 
04A4"-
04A"j"-
04AA'" 
04AB" 
04B1"-
04B4'-

21 004C-" 
01 001A 
EDBO 
FS 
C9 

E 

CD 0497"- REBDON: 
CD 0000:28 
QC 
475241464958 
ODOAOO / 
C300A2" 

.END 

,:' " 

LXI ~,INIDEV ; HL=INITIALVALUES 
LXI B,ENDDEV-INIDEV 
LDIR 
EI 
RET 
CALL RGBIN! 
CALL PRINTFF 
• BYTE CNTRL 
.ASCIZ IGRAFIX 

.JMP ABORT ;AND DO IT 

. \ 
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AASN 0051= ABORT OOA2" I AllOC .0000:04 X ARG 0000:05 X 
ARGL'IN 0197" I 'ARGSTK C.OCC ,ARVAL 0000:06 X AUARTD 002A 
AUARTS 002B BACKGR 65CC BAUDSE 002:3 BLANK 0020 

. BOTRAM 6000 BOTTCI/"1 64A9 BSAUD 0022 CARTYF' 0000:07 X 
CHARSL 65DD CLEAR I 0000:08 X CLEARS bOCA· CMDREN 0283'" I 
CMD.RES 027A'" I CMDSKO 0268"- I CMDSKP 0273"- I CMDTAB 0000:09 X 
CNTCK 0073'" I CNTRl OOOC CNTRlC 65CD CNTRLO 65D9 
CNTRLU 0015 CNTRlZ 65E4 .CORGHK OOOO:OA X CORINI 0000:08 X 
CPlARE c·llC CPlSIZ 0140, CR 'OOOD C8BlOI·-':: 668D 
CSFlAG 6260 CURCX c.814 CURCY 6816 CURREN 64A5 
CZCHEK 0304" I C.CO 0011 C.Cl 0012 C.CX OOOB 
C.C:Y OOOD C~DP 001:;: C.ST 0002 C.X 000:;: 
C.XF OOOF C.XS 0007 C.Y (1)05 C.YF 0010 
C.YS 0009 DDTON 65CE DElMIB OOOO:OC X ·DEVBl 6589 
DEvelO 6579 DEVCl1. 657B DEVCl2 657D DEVCL3 b57F 
DEVCl4 6581 DEVCl5 6583 ,DEVCL6 6585 nEVCl7 6587 
nEVFB 65CB nEVHCB 658F DEVMO 658B DEVNM 65B7 
DEVNT 658D DEVTNA 65BB DEVTNB 65BF DEVTNC 65C::3 
DEVVA 65BD DEVVAR '65,79 DE;VVB 65C1 DEVVBl 6591 
DEVVC 65CS DEVVD 65C9 DEVVN 65B';> DEVVS 65C7 
DEVXCD 65B3 DEVYCD 65B5 DNUllS 01A5" DOARA 02F5" 
DOCHK OOOO:OD X DOCMD 0238'" I DOLPlH 62E8 DOlPPT 62EA 
DOMACR 02';>9'" DOMORE 02EO'" I DUMBST 6577 EDBCNT 64AD' 
EDCCNT 64A7 EDlONG 6812 EtlMODE 681C EDNA ME 64Al 
EDNCX. 680C EDNCY c.SOE EDNEWS. cAA5 EDOCX 6808 
EDOCY 680A EDPN 680c. EDPO '6904 EDPTRC .64AB 
EDPTRL .64A9 EDSTR 681A ENDDEV 0066"- ERABIT 0002, 
ERRFOO 0322··- ERRPGI"I 031. D'" I ERRPGX 0:3H:.··· ER.ARA 002F 
ER.ARG 0034 ER.ASN 0015 ER.BOX OOlA ER.CHN 0002 
ER.CMD OOlF ER.CNV 0016 ER ... COR 001B ER.CTL 0036 

'ER.DEl 0026 ER.DIM 0030 ER.DIV (1)18 ER.DP 00:=:7 
ER. DSK. 001'~1 ER.EDT 0035 ER.FMT 0038 ER.FNF 001C 
ER.FOR 0028 ER. IMP 000:3 ER.L.AB 0025 ER.MAC 0(>22 
ER.NAE 002D ER.NAM 0029 ER. NEf.;i 00:3A ER.NOT 002:3 
ER.NWL 00:39 ER.NUM 002B ERa NXT. OOtD .. ER •. OFL 0017 
ER .. OPN 0014 ER.OVE OOlE ER.PAR OQ2A ER.REN 002C 
ERaRET 0024 ER.SE? 0021 E:R .. SNP 0031 ER~SPC 002E 
ER~ STK." (1004 ER.SW 00:32 ER>. TER 0020 ER.UFl 003:3 
ER.UNF 0027 ,EVAL bOOO:OE X EVAlAR OOOQ:OF X ,EXTDEl (l02E 
E.HVAl 0002 E.LVAl 0001 E.SrZ 0005 ·E.TYP 0000 
E.VAL 0001 FCNTH 650:2 FCNTI . 65D3 ' FCNT.J 65D4 
FCNTI< 65[15 FCN"Tl 65D~ .. FCNTV 65EO FCNTY c.5E3 

., -FINDHA 0000:10 X FIRST 64A3 FLAGS 65CE FOREGR 65DO 
FRAGS;I 0400 FREE 0000:11 X FREEAl 0000:12 X FREELS 65E5 

. F"STDOL 648C FSTINT 62EC FWDPTR 65E? GETlF'T 00(1):13 X 
"'HCAREA 659:3 HORCB 0009 ,INCRO ~,5E9 INFARt 0480'-
INFBK 060D IN IOEV Qt)4C" I '. INIVD.R 00(1)=14 X INlIN OOOF 
lNMCID pOCIE I NPTTY 0000: 1!:; X INTTAB 0012" INUART 0468" 

. ISNL 0000:,16 X TSTERI'1 0000: 17" X .JUNK'· c.542: I(BLOCK ·65Fl 
'I<BMrS' . 'oPOO:19 X ,KEYFLi3' 67FF . KEYf'TI< '. 6533· KEYTRI< c.7F7 

KILIST 007E·'.···. K ILMI B'c,bo0: 19 X K I SNL<;. OOOcr;.lA x. KLB OOOO:lB ,:X 

\':EDS" 0024 LF' "QQQA" LINOO,' '0<1F6;:'" LIN01,· dI2()4: . 
LINGt2' 'Guts" "4,';'J:N03<, 0 tEB .. ' '. L>INEF' 01DA'" r· . LISTON ~5ti; 

,. 
,~,c 

. MAL'';;'TIJ <6 ';:-:'6 -'MAC:TOP b25E MAiw1c:' '<li:k;c .':·'MAKt1IBOOOO: iC'X . : 
'.': '~.'."-', ,"',' ~",:"1~ . 

"tIPBAV' MAXF/~C;!O()4(~1 MNMX c·5E;B 00'16 . MPMcr'·'Oo 1. 0 .. ' 
),.' 
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TIll zeo CP/M DISK ASSEMBLER VERSI(lN, 2.21 PAC;E 15 
·.MAIN. - ZGRASS--THIS IS 'It, THE: VERY BEST PART QF THE TRIP 
+++++ SYMBOL TABLE +++++ ..... 

MPNCV 0015 MPNV 0017'·' MPTNA OQ.11 MPTNB 0012 
'f'4F'TNC 0013 MPVIB 0014 NAMADR 0000:10 X NAMSET OPOO: 1E X 

NBLKB 0000 NBLKM 0001, 'NEW BOT 6810 NL OOOA 
.,' NLPN.r OOOO:lF X NMXRO~I OOhA" NORML 0020· NSADDR 6E:02 

NUMBllF 64-A3 NXTABC Cicu)O: 20 X NXTLNK OOCiO: 21 X NXTPTR 0000::22 X 
NXTVAL .0000: 23 X OLDCHR 64AO Cil-DClIR 649F OLDKEY 649D 
OLDXY; 65EF ONEBUF 672? ClPRL 0014 OPRSP 655B 
OPRSTK 6547 OPRSZ 655D 'Olll'CH 0000:24 X OllTOF'F 6:2E7 
peNT 6e-loSE PDECA 0000:25 X PIXVAL 6SED POINTE 64A7 
PONOFF 65DA PRCHEK 01:::4" PRINT 0000:26 X PRINTA 0000:27 X 
PRINTF, 0000: 2:3 X PRINTR 6540 PRLINE 0197-' I PSCAN, 0000:2'~ X 
PUTLPT" OOOO:2A X RAMEND 7FFF RAMSTR 6900 RANSHT 655F 
REB DON 04A4" RES DDT 0070--- RESTAR 03E8'- I RET NON ():282~ I 
RET ONE 027B" I RGBINI 0497-" I RMDTMP 6538 RlIBACK 0005 
Hi.JBOllT 007F' SAVESP 625C SCANLA 0000:2B X SCANNL 0000:2C X 
SCLEAR 0000:2D X :::;CNEED 0004 SCRWIN 67CD SOPRSP 65:3D 
SClPRS;Z 653F STACK 60C8 STAKTO 6000 STRSIZ 6.800 
STUFFC 0162-' SlIB::rru 6534 SWITCH 0000:2E X TAB 0009 
TAPBIJF 64B:3 TAPCON 64AF TAPPRO 64Bl TBFEND 6533 
TEMPHD 60CA TEMPS 62E5'· TMPARG 67AD TOP 6818 
TTYBEG 626:l TTYEND 62El TTYINT 62E::::{ TTYPTR 62El 
TXTW1N 67E2 lIARTD OOEO lIARTF:L 649(: lIARTIN 0000:2F X 
UARTS 001:21 lISREND 65Fl V3PTR 6Q7:3 VBLANK OOOA 
VCTR 0021 VDCHAR 649E VDNLF 65CF Vtpt':H" 6545 
\lOICEO 656:3 WRMODE 65EE XPANI 0Ol'~ ;ZAPCZ (r08D---
ZBEG1N '0004--- ZGIM2 0001 'ZG1:NI '()t~OQ:30 x ZG1TAB 0016---
ZGRASS 0102" ZGREND 6:31D ZGRIN 0158-' ZLINEP Q1_,:39" 
ZL.OOP 0142'- ZS1N 0:380-' $AADR OQ10 $ADDRF 0007 
$ADDRI 00,05 $ADORS 0009 $ANY OOlA .$ANYNA FFFC 
$ANYVA FFFE $ARGPT 0011 $BGPTR OOOF $BNtlL 0007 
$CALLE Oi)OD $CMDAD 0018 $CPLBL 002A $CSBLO 0028 
$DATAP OC)07 '. $[lOLDE 0001 $DOLOO 0002 $DVAL 0000 
$END OO,lC $FADR O.oOE $FLAGS 0002 $FORBL 0024-
$POF<PT (IOOB $FVAL 0006 $GOSUB 001A $IADt< OOOC 
$INPBlI 0018 $INPPT 001.6 ,$IYAl 0004 $KEYBL 00.2e. 
$LENCiT 00,01 $L1NF'T '0005 $LOC:PT 0009 $MIBB!; .. : 0022 
$MIBEN 001B $NAMAD OOOA $NAME OOOA $NASCl 0009 
$NDEL 0080 !liNt.,INK 0003 $NULL 0002 $NVALU 0005' 
$REPEA 001E $RVSTU 001:3 $SAME 0(j20 $SASC1 OOOA 
$$LEN OOOQ $STRAD 0!)08 $STRPT 0003 $TAF ,0000 
~TVPf£" 0000; $lISE 0005 .BLNI<" 000(1: ()3 X .DATA. (lc)OO* X 
.. MAIN. 03E8'- I '. PROG. 04B7'" X 
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