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RETLURNS
HL —>

FWD(DE)
FWIN(HL)

LIMEED LIST. DOE
OUT THE HEADER

21

ToN 2.

RET

> BLOCK AFTER

NEW BLOCK

FWD(HL.}
DE

i

ON ENTRYS
ML=

Ho ot e 3 e o T e B e e e T
A # B o#
A 44 3 3 3 I

ON EXIT:
A 3 3 e T B A e T e D

#* B Oow
3

L AT
b4

# 0%
33433

FLSH
PLISH
FLISH
LI

LI
FOF
FOF
MY
TNX
MY
XCHG
FOP
RET

LI SR
s DECHAIN
3 NEEDS:T

| WHICH NEW BLOCK
OE -2 NEW BLOCE TO BE CHAINED IN
THE ARBOVE REGISTERS FOINT TO THE FORWARD FOINTER
OF THEIR RESPECTIVE - BLOCKE,
T BE 2-BYTE ADDRESSES

(JIUST CHAINED :
DE IZ DESTROYED. DOES NOT CHANGE A OR Z&RC BITS

DE~~

)

FAGE

CHAINS THE GIVEN BLOCK AFTER ANDOTHER BLOCK IN A
CIRCULAR LINKED LIST

GOES

THEY ARE AZEUMED

TN

33
E
3

sLDT UsES IT

$SAVE A PTR

s(DE) = (HL) FOR 2 BYTES

sFWDN(D) FWIN(AY LRI
FDE->C
§ HL~2A
3 (HL)

o=

DE

$FWO{A)) = O
$HL-SNEW BLOCK ©

CHAINS THE;BPEEIEIEE ELD&H DUT OF A CIRCULAR
TONOT CHECK IF IT IS CHAINING
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FAGE =

ALLDOC - ALLOC - ﬁLLu&ATIUN MODLULE
H HL. - BLOCK BEFORE BLOCE TO BE CHAINED OUT
H {(PREDECESSOR) ‘
$ RETURNG: ‘
H HL =2 BLOCKE CHAINED QUT
3 DOES NOT CHANGE & OR Z&0 RITS
3 IT IS ASSUMED THAT THE FORWARD FOINTER TO THE
3 GIVEN BLOCE POINTS TO THE FORWARD POINTER OF THE
5 BLOCK TO BE CHAINEDR OUT
5 ON ENTRY:
8 [l D e B e e T 4 e e 2
H * A # + B % # %
H A 34 343 33 3 33
5 OON EXITH
5 333 e feee e T B 2 e e D 2
H * W% # R o *
] 34 2 W43 A
QODIE" DECHAIN: :
OO1E” oS , FLEEH B sLDT WUSES IT
OOIFS oS ' ; FLIEH I
20T SE : MoV E.M T = FWD(HL)
aozl” a2m INX H
uze ) : o MOy .M
SE 618 et A e ©CX H s HL~=60 AGATN
Q024 ER : XOHIG , S HL~>B. DE~A
QORs - e ' . FisH H ’
QOZET EDAD LT s (DEY = (HL) FOR 2 BYTES
QOzae EDAO LTI : » SFWOAY = FRO(E)
Qo2 = , PO H FHL->B (LINEED O0IT)
QOZR- I ~ FOR o ‘
QO il L FOF B
QoD o RET
AR o e ol
3 ALLOC .
5 ALLOCATES & BLOCK (LARGEST OR GIVEN SIZE) OF
$ MEMORY FROM THE FREE LIST
y NEED=: .
H A = NLUMBER OF BLOCES TO ALLOCATE (0-2854 -3 1-255)
5 IF =14 QLLUEQTE THE LARGEST BLOCKE

RETURNS:
HL~~TUP 0F Mkw BIULF
BC = S1ZE (IN EYTEh) aF NEW
HLM}%%%%%%#%#
- #0 e TYPE
#* 1~255;%»“JZE :
3* wo B REuT HF BLHP%
B

Uy YTt

H
B T Rt TS

BLOCK (O-BASED)
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ERRORS S . '
ER.COR - OUT OF MEMORY

LIST Looks LIkE:

FREELSET

B4 3 33 33 3353 24 3 3

#* 0O +# # 0 #

# 0 # # SIZE  #

#PFTR TO #—————- st PTR TO e
#LARGEST # #NEXT #*
A 3 b

THE FREE LIST IS MAINTAINED A% A& CIRCULAR
LINKEDRD LIST OF FREE CHUNES SORTED BY SIZE
(LARGEST FIRSET)Y. WHEN IT IS EMPTY. THE LISTHEAD
FOINTS TO ITSS OWN FORWARD POINTER

{
|
|
!

I) WE A8 gE uE aE OB B w2 MR gz NP a2 dE R WE ur €3 up

OOZE” LLOC:
DOZES 5 CPLEEH I

5+ ,
3 WE POINT HL AT THE LISTHEAD FORWARD FTR. THIS IS

5 THE PREDECESSOR TO THE BLOCK TO ALLOCATE FOR UNKNOWN
: SIZE ALLOCATION AND THE STARTING PREDECESSOR FOR

§ THE LIST SCAN FOR LUNENDWN =IZE ALLOCATIOM. IF A

3 0I5 ~1. WE ALLOCATE THE LARGEST (FIRST IN THE LIZT)

QOZF 21 ASES LXT H: FREELLST S HL-HFREE LISTHEAD
= 23 INX H SHL-2TYFE . FIELD
J 23 INX H $ HL~ZFORWARD PTR
Q03R4 ES FLISH H SP-CPRECECESS0OR PTR
QO35S SE Moy E.M $DE ~» FIRSET BLOCK
DO3&7 23 INX H FIN LIST. IN CASE
aQR7 s BEH MoV oM v $0F LUNENOWN SIZE
Sleic=Ra 2B o X H $ALLOCATION
Qe = _ INR g2 C S KNOWN SIZE?
Q0367 47 Moy B.H $B=51ZE WE WANT
RC) - 0 200R JRNZ . u B2 $YES? SEARCH LIST
O0ED ER , ACHG SHL-ZFWD FTR
QOEE” 2B 1 4 H tHL-Z5TZIE FIELD
OO=F 44 MY B, 3R=STZE OF BLOCK
00407 1210 JAMPR -
+

SF ~» PTR TO THE FREDECESSOR OF CURRENT BLOCK

HL. =2 CURRENT BLOCE (PREVIOULE ONE LARGE ENOLIGH)
DE -2 FOLLOWER (ONE JUET CHECEED FITES)

B o= SIZE (IN BLOCES) OF REQUEST

'NE‘MUEI FEEF TRACEK OF THE PREDECESIOR TO THE
CURRENT BLOCE FOR THE DECHAIN OFERATION (THIS IS
A SINGLY LINEED LIST). HL POINTS TO THE BLOCK
WHICH IS A CANDIDATE FOR ALLOCATION. WHEN IT73
FOLLOWER HAS A SIZE TOO SMALL THEN THIS BLOCK IS
THE BEST FIT BLOCK. THE LIST IS SCANNED IN DRDER
UNTIL A& BEST FIT IS FOUND, THE ORDER OF THE BLOCKS

@B EE AIE WE M MB aE MB R uNB g
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ALLOC ~ ALLOD - QLLGEATIGN MODULE 2 | 1

§ ARE LARGEST FIRST

CQo42r ] el XTHL $PREDECESSOR = CURRENT
a4z EER E XCHG : STLURRENT = FOLLOWER
Q044 SE ‘ MOV ; tDE —- NEW FOLLOWER
00457 a3 INX /
00447 S B MY «
QO47~ 2R ‘ . ncx $HL ~> CLHRRENT
Qo4 1E P Ak zX |2} :DF - SIZE OF FUILHHEh
Qo4 1A ' LOAax I 7 =21 Z2E OF FOLLOWER

TET a ;ENH OF LIST?L

OOda~ B7 + ORA [A %] «
Qo4agB- 2804 - WIRZ . o A3 SYEST UISE CURRENT ONE
o044 R& ' LM E COSCURRENT TOO BIGT
OO4E - 13 INX o ’ s (OEYs WE LDOFP AGAIN

- OO4F BOF1 . RN . w1 s{DE) = R

roxrm

-+

HL =2 FORWARD POINTER OF BLOCK TO ALLOCATE

SR - POINTER TO PREDECEZZOR OF CURRENT BLOCEK

A = SIZE (IN BLOCKS) TO ALLOCATE

CIT IS POSSIBLE THAT THE BLOCK WE FOUND IS ACTUALLY
THE LISTHEAD. THAT IS THERE IS NO BLOCE WHICH

I% LARGE ENOUGH FOR USE (OR NGO BLOCKS AT ALL). IF

THE SIZE OF THE BLOCK IS 0. ITSE THE LISTHEAD. OUT

OF MEMORY '

|

X H SHL-Z21ZE OF NEW BLOCK

8 OE B aam WE S8 S B SR g2 e WR

0051 2B it
0oEzEc  EE A4 MOy EaM tE = SIZE OF BLOCK

TET E $EIZE = 07
DOSE7 7E +.IFN E -, [ Moy ALE 1
Qos4 - B7 + QR4 Al
i ZERROR  ER.CODR sYEST? OUT OF COREYL
QO=S 2004

+ JRNMZ L L 000
OOE7 7 CoOOo0:04  + CALL ERRPGH
QOSA 7 1K + BYTE ER.COR
OOEEY +, 000187 o
QOSRY T ‘ . MOV f. B ‘ C3A = SIEZE WE REUHF TFE
. ‘ e
3 HL - SIZE FIELD OF BLOCK TO ALLOCATE
3 A = SIZE (BLOCKES) WE REQUESTED
3 E = SIZE (BLOCKES) WE ALLOCATED
$ ONOW WE COMPUTE THE NUMBER OF BLOCKE LEFT OVER
$ IN THE BLOCK (AFTER WE ALLOCATE THE NUMBER REGUESTEDD
1 IF THERE ARE ANY. THIZ FRAGMENT MUST BE RETLRMED
50 T THE FREE LIS '
QOECT 77 Lor MOy M B SERIZE = AMOUNT WANTED
\ o uly] , $NEGATE # OF BLOCESC

QOSD- iF . SRS CMA , ' o
CO0SE~S eI I & INR &l B -
OOSEFE - = T - ADD B ) 1A
Q0RO =E . MOV E.PM o S
A = NUMBER OF BLOCKS LEFT DVER :
DE = NUMBER OF BLOCES ACTUALLY ALLOCATED

# BLOCKES OVER

= B;HPI. &l!n:ﬁTEB

B uR o aE
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SR - PDiNTER T PREDECESSOR OF ALLOCATED ELUCK

5 WE MUST CONVERT THE BLOCK SIZE ALLOCATED TO A
5 BYTE SIZE AND SAVE IN BC FOR THE USER. THEN THE
3 BLOCK IS CHAIMED QUT OF THE FREE LIST

O0&1° - ER XCHG " sHLL = BLOCKE SIZE

. ‘ CLR HL : :

Q&2 200 + IFN H-A. [ MYT H: Q1L XRA All

O0&4 e ‘ DAL M sHL. = BYTE SI1ZE

QOLST Y LAD H : tH =# 1é&

QO&L” 29 nAaD

QOLT” 2% AN
, ; MV

QO &= 44 -+ Moy

QO&2- 40 + MOV 2 H , +11

QOEAT El FOF . sHL -> PREDECESSOR
CO0&BT ooOOlE” CALL DECHAIN ST OF FREE LIET

H sBC = BYTE SIZEL
H .
1

2
1
4=

THmmWTIT

§+

$ A = NUMBER LEFT OVER (CCU5 STILL SET AT THIS POINT)
$ HL - TOP OF CURRENT BLOCK ALLOCATED

3 WE CHAINED THE CURRENT BLOCE OUT OF THE LIST.

3 NOW WE GARBAGE COLLECT THE FRAGMENT (IF ANY)

3 THE BYTE SIZE IS ADDED TO THE POINTER TO GET THE
yOADDRESZ OF THE SIZE FIELD OF THE FRAGMENT

QO&E- 20w HREZ e EX ' FND FRAGMENT? RETURN
COO70" ES ' FLIsH H : $SAVE DOUR ADDR

ao71- O ! LA E sHL. ~>» FRAGMENT 21ZE
Qo72” =R DX H sHL ~» SIZE FIELD
Oo73" 77 MOV M.A $SIZE = # BLOCKZ OVER
074~ 2B X H sHL -2 TOFP OF BLOCK
QO7ERS oo OoaAns - CALL FREE s FREE FRAGMENT

QO7a” £1 RO H » ML ->BLOCE ALLOCDH
QO7e- 2R , : e EXE nDox H s HL-STZE

Q0787 e = _ I H $ HL~2=TOR

OO7R” k] , PO I ; SRETURN

Q070" Cw : RET

i o

CCHERED : :
CHECKS IF THE GIVEN BLOCKS CAN BE RECOMBINED
AND RETURNTS NEW SIZE . IF S0 '

NEEDS: ’ <
HL - SIZE FIELD OF BLOCK TO BE ADDED TO :
LE - SI7ZE FIELD OF BLOCE TO BE RECOMBINED WITH

RETURNS: : A
IF RECOMBINATION IS POSSIBLER e
A = COMBINED SIZE OF NEW BLOCK (1-255)
CoOS CLEAR N %
ELSE C EBIT SET. A DESTROYED

WB ar MR W SB Qg ME WE uE MR NE MNE o WE

ON ENTRY: 5
,*~**********: P e 3 e e 3 - 1

R T 1Y
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ALLOC - ALLOC - ALLOCATION MODULE | . o

; I ‘ n""u‘u # H u non #*

$  HL—=2#% SIZE & # % SIZE B o%

H - H owaw * . #

H %%%%*%%*%* ) ©oded A H

3 CHEREC DOES NOT MODIFY ANY FIELDS, CHECKS TO SEE
s IF THE BLOCE DE POINTS AT DIRECTLY FOLLOWS THE

3 BLOCKE HL POINTS AT IN MEMORY (THAT I35, IT CHECKS

§ IF HL + SIZE A = DE (DOES NOT CHECEK IF DE + SIZE R
§ o= HL) :

0o70" - CHEREC S ‘
Qo770 =5 o PLUsH " H 3 SAVE OUR REGS
OO7E” 0s FLEH I '

s

+

IF HL + (DE} = DE THEN THE BLOCK DE POINTS AT

DIRECTLY FOLLOWS THE BLOCK ML POINTS AT AND THEY

CAN BE PHYZSICALLY RECOMBINED

QO7F" BE ‘ MOy EsM sDE=S1IZE OF BLOCK A
’ i CLR JNEN

QOE0 1&00 . +. IFN I~-A. [ MVI [ 000 XR& A1l

ooEE EEB ' XCHG

QoEEs = DAaD I s CONVERT FROM BLOCE

QOzd4 - =9 nan M o $EIZE TGO BYTE =SIZE

OoRs- e , DAan H

QOE&T 2R ' DaD H

o7 ER ' XM

ooEEr 1% an I sHL = BEND OF BLOCK &

QUEee Lt FOF I ‘ sDE - SIZE OF BLOCEKE R

OOEa - 7A MoV AL 3 IF HL

FET IR I E Y] Tt ]

2

i

DE THEN BLOCK B

DOZRT BC CMF H SFOLLOWS BLOCKE A AND
o 2 0uAAT JNZ « » ERR v S OFTHEY CAN BE RECOMBINED
OOsF 7B MoV A E

QUP0 - B ' CMP L

Qo1 2017 : - JRNZ -« ERR

+

WE KNOW THEY CAN BE RECOMBINED PHYSICALLY BUT SINCE
THE SIZE IS OMLY ONE BYTE IT IS POSSIBLE THE SUM OF
THEIR SIZES WILL RE ToO RBIG TO FIT IN 1 BYTE AND
THEN WE CAN‘T RECOMBINE THEM. ALSO SIZES OVER

THE LIMIT OF MAXFRG ARE TLLLEGAL o

RFT JRYT JEPVTIRET ST BT Y

i

OowET E1l - FOP H o sHL -> SIZE OF BLOCK A
OOR4-  ES ; PLS H ; $EAVE IT
OOeES DS . FUSH D | sAND SAVE SIZE OF B
L QOET 1A ¥ LDAX I : $SAVE BLOCK B SIZE
; » : ‘ TR D ST CSDE = SIZE OF BLOCK AL
[alet-lr i 1400 +. IFN It - TIRE A LV jul ; o, 010
R XRA A1 LN U R : o
o0RRT . BE i g oMoy E.M o S
CoowaT A2 PR MOV H.D s CsHL = SIZE OF BLOCKE R
00%E” &F S MOV L.A iR TR
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QOPES 1P , . DAD I
OO o : . FOF o
=T 5]

OOWE " 7 +. IFN H ~f. [ MOy
OORF < R7 + ORA Al
oOanT 2003 JRNZ .« ERR
o0az” 70 ‘ S MOV (AP .
QOO FE41 _ CRI MAXFRG+1
OOaS- 2003 o dRNE . o BRI

B CLo '
OOA7 " B7 . + ORA Al
OOAS - El ' FOF H
SINTAR o RET
OOAAT =1 .« ERR FOF 3]
OOAES 37 ST
QOAs” I : RET

LI o e oD

FREE

NEEDS:
Hedb ot b b
E:3 L3
He e b 6 3 He U3 3

RETLIRMNSS
SUCCEED:

GE P 2 B B e B B AB a2p 28 2B 3B W32 MR 3B wdm

FATLs

CALLE:

00AD~" REEs o
oOAn: 7o o Evy o AGH
OOOE" RS T % CoORA L
. Q0AF-  2ES2 o R
CO0B1C ES | . PusH  H

'n MEB AR dE W A R MT 28 g SR B R h3E SE Al

LELJNCXE BNV S VY 3

FAGE &

3HL = SIZE A + SIZE B
$00 OFF STACE

FIF H '= 0,5IZEL

AsH 1

IS TOO BIG

A = SIIE A + SIZE B
SIZE > MAXFRGY .
FAIL THEN

SLICCEEDLD

RETURNS A BLOCK OF MEMORY TO THE FREE-CORE LIST.
CAN BE LIEED AGAIN IF A& CALL TO ALLDC IS DONE

HL =3 TOF OF BLOCK TO BE RETURNED

# TYFE # O FOR FREE BLOCKS
# SIZE  # 1-255 (4 OF 14 BYTE BLOCES)

SUCCEEDRS ITF BLOCK COULD RE RETURNED TO FREE LIST

CARRY BIT SET. FAILS IF THE PTR TO BLOCE
TO FREE WAS O UPON ENTRY (CANNMOT FREE )

CHERED - CHECKS FOR RECOMBINATION
CHAIN, DECHAIN — LIST MANAGEMENT

THE FREE~-CORE LIST IS A CIRCULAR LINKED LIST SORTED
BY SIZE (LARGEST FIRST) WHEN A& BLOCK IS FREED.

IT MAY BE RECOMBINED WITH THE BLOCK BEFORE OR

AFTER IT IN PHYSICAL MEMORY IF THE SUM OF THEIR
SIZES IS NOT GREATER THAN 254 (SEE CHEREC, ALLOC)

3IF HL = 0. FAIL

EAVE ALL REGS
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ALLOC - ALLOC - ALLOCATION MODULE

OORz2”
ain) =i iy

QOR4g -
QOBR&”
DOR7S

QOB
QORR-

QORCT

ooRne

QORE”

QORF

Qoo

QoL

QooRs
OOCE
oosg -
QOCE-

OO0&ES
Qo7
QosE

oA
OOCDe
QOCF -
QOnIO

, OO0
Co0ne
0T
CO0DE”
OO

FUSH D
PUSH B
LR M s CLEAR TYPEL

00 +. IFN M -A, L MVI M 201

XRA A1l

CSIZE OF BLOCE

INX H L o

XOHG sDE ~> TOFP OF BLOCE
21 &BES e W FO LXI M. FREELST C3HL - LISTHEAD :
&3 INX H SHL =% SIZE OF LISTHEAD

44 +
41 +
oS
SE

Lo

1)
ER
Il
2R

o

BC -2 FWD FPTR OF PREDECESSOR (BLOCKE BEFORE
CLURRENT BLOCK IN LIST)

HL. = SIZE OF CURRENT BLOCE JUST CHECEED

DE -» SIZE OF BLOCK TO FREE

WE NOW GET THE NEXT BLOCK IN THE LIST TO CHECE,
WE MUST SAVE THE ADDRESS OF THE OLD BLOCK
(PFREDECESSOR) . WE CHECEK RECOMBINATION IM THIS
LOOF (BOTH KINDE) IF A BLOCK MUST BE RECOMBIMED
IT IS PULLED OUT OF THE LIST AND FREE IS5 CALLED
AGAIN TO FPLACE IT FROFERLY

Fizs INX H , $HL % FWD FTR A
MV B.H sBC = OLD BLOCE S ALDRL
MOy E.H '
MOV . B+lsH +171
FLIZH j $EAVE NEW BLOCK PTR
(A E.M sDE > NEXT BLOCK
INX H
MOV 0. M
XCHG sHL -2 FF OF NEXT BLK
FOF 0 sDE - NEW BLOCEK
NI 4 H $HL % ZIZE OF FOLLOWER
T=T M $A=8TZE, OFL

7E +. IFN M -fs L MOV A M 1

B7 +

Rl K B
e tt oo’
u
k3
n
k)
u
k]
u
¥
u
k]
n
k]
B
ki
»
ks
u
k]

chooOo7ne

HEOH
ES

&0 +
AT o+
ch 00lE”
oL

18nF

+

DRA A1
JRZ v oFl sNOW TRY TO INSERT IT

BC -~ FWD FPTR OF PREDECESSOR BRLOCE

HL. =% SIZE OF CURRENT BLOCE .

IF THE & BLOCKS CAN BE RECOMBINELD (CHEREC TELLE
Uz THIS) THEN WE TAKE THE CURRENT BLOCK OUT OF
THE LIST AND PUT THE NEW COMBINED BLOCKE BACK

IN ITE FPROPER FLACE (THE LIST IS SORTED BY SIZE
SOOIT I8 VERY LIKEELY THAT IT WILL GO FURTHER BACKD

caLl - CHERELD $CAN WE RECOMBINET
RO o FE $NO? CHECE OTHER WAY

77 I MV MaA ‘ $EAVE NEW ZTZE

PLSH H ’ $ SAVE CURRENT PTR
MYD H.B  3HL => FP OF PREDLIL
MOV H+l.B T D e
AL DECHAIN ~ SPUT IT BACK :
POF B s DE-SRLOCK TO FREE
CAMPR LWFO 0 SWHERE IT BELONGE
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ALLOC

QoLre -

alslalony
QOnn -
S QOnF Y
OOEQ”

OOESR”

QOES”

OOEL”

OOE7 -~

QOES -

QOES -

ODER”
GOER”
OOEC
OOED
QOEE-”

OOEF -

QOFO--

QOFL-
OOF S
OOF4 -
COOOFES

OOF &S

QOFES

OOFE”

COFs

OOFA~

~ ALLOC

ER

cho0o70¢
20RO

ER

12DA

21 ASES
]
B ]
s |

FE

B7
2E04
164

BE

ZEEE

B a2 8B a2 B g2 WNB aE 8B R

B OME B NB an NE oan

" .F?:

E dE aip 2R MB

wE oaE 2B

I S

780 CF/M DISK ASSEMBLER VERSION 2,21
~ ALLOCATION MODULE

<
T

+

+. IFN M

FPAGE

SIZE OF CURRENT BLOCH

SIZE OF BLOCE TO FREE

NOW  WE CHECK RECOMBINATION IN THE
WE SEE IF THE BLOCK DE POINTS AT COMES PHYSICALLY
IMMEDIATELY BEFORE THE BLOCK HL FPOINTS AT.
IF 20, WE CHAIN OUT THE lUERFNT BILOCE QND
THE RF'HMBINFD BLOCK

HL =
DE -
OTHER DIRECTION,

FREE

sHL —I» BLOCK TO FREE
SDE -~ CURRENT BLOCEK
$CAN RECOMBINE?T
SYES? DECHAIN %
FRESTORE FPTRE

$AND CHECK NEXT ONE

Fas XIHG

CHERELD
" ﬁFq‘

AT
JRNG
XCHG
0_' M l:‘ H

FREE
" "F].v

N RECOMBINATION IS POSSIRLE. NOW WE MUST PUT
THE CURRENT BLOCEK SOMEWHERE IN THE LIST (WHICH
I# SORTED BY SIZE) IT WILL GO BEFORE THE FIRST
BLOCE FOUND WHOSE SIZE IS SMALLER THAN IT S SIZE

XTI H: FREELST $HL -0
INX H sHL -
TNX H 3 ML
MV BaH 5 B
Mz B H

MOV B+l.H +

Fén LISTHEAD
SIZE
FWLi

= uLm

3 f: R

PTR
HL.L

FLIsH I FTR
MOV =+ M
INX H

MOV PRy
oy T s OE -
CXCHG ' sHL -

1
SAVE NEW BLOCK
E -

SIZE FIELD

-]
=
!H

CPOR I $DE -3 SIZE

IF THE SIZE OF THE BLOCE TO FREE IS > THE SIZE
OF THE CURRENMT BLOCK THEN IT IS5 TO BE IMSERTED
IN THE LIST BEFORE THE CURRENT BLOCE (NOTE THAT
IF WE DIDNYT HAVE THE FORESIGHT TO SAVE THE FTR
T THE FPREDECESSOR OF THE CURRENT BLOCK WE- WOULD
EE IN TROUBLE HERE)

TET M - $A=STZE. IF O ENDL
~fs [ MY Al M ]
OR& Al :
JRZ . o FE
LOAY o
oMF M
R LW FT : ‘
MvD . H.B 0 3HL = BC

fPUT IN LIST THEN
PCOMPARE THE SIZ2ES
$A = (HL)Y? DONT G0

MOV H. B
MOy H+1. B
TNX o

+11

CDE-FFWD FTR FIELD

OF BLIOCK

10

= FPOOF NEXT ITEM

CURRENT LIST ITEM

HERE

e PHEEEQEQ&Q&E
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AlLOC

— ALLOC

OOFR"

QOFE”
DOFF -
0100~
ni01-

10z

LS

Qloar
Glo4-

01057

0LOS

01 Od-

Q1077

Qlos

Oloe”
01067

010R"
0105
O10E"

olils

01127

0 OOOF

B7
1
ij!
El
co
27
oo

e 03
LR

ES
0E
ER

B7

EpE:

SN sTalulels
7n

A

= ALLOCATION MODLULE

CALL CHAIN $CHAIN IT IN

CLD s CLEAR CARRY. WE FREEDC
CIRA al

PO B

FOP ]

FoOF H

RET

LLFAILY STO ' SFAIL

B 3R amz uB

D RS R L I T JRTY

M8 ar M4 aE aE

:D WB 3R gm 25 WB w22 W8 W B B MR gz S 38 UB ds

o

L

+

i

RET
e

ALLOCT ‘ '
RETURNS A FRAGMENT 0OF A ELOCK TO THE FREE MEMORY LIST.

UPDATES THE SIZE OF THE ORIGINAL HLUCK

NEEDSS
HL. =2 TOF OF ORIGINAL BLOCK
DE - PAST LAST BYTE USED IN THE BLOCKE

RETURNSS
REGE SAME A% LIPON ENTRY
SIZE FIELD OF BLOCK IS THE SIZE OF THE LSED PART OF
THE BLIOCK. FRAGMENT NOW IN FREE LIST

Callss :
FREE - RETURNS FRAGMENT TO FREE LIEST
Oivisa — DIVIDES HL BY 14

Lo
PuUsH B $SAVE REGE
PLISH I
FLEEH H

DE -3 LAST BYTE USED IN THE BLOCK

HL - TOP OF BLOCEK

WE MUST FIND THE NUMBER OF BYTES WHICH WERE USED AND
CONVERT THIS TO BLOCKS. DE —~ HL GIVES THE # OF BYTES

PU =H H : ; $EAVE TOF PTR

FLSH o $SAVE END PTR

KCHG SGET DE — HL

oL $CLEAR THE CARRYL

ORA A . . ,

DERC I sHL = DE

call S DIVLA SHL =/ 1& (~5BLOCKS)
Moy AL $A = f OF BLOCES USED
INF A : $MAKE 1 BASED

A = # OF BLOCKS USED
DE - FAST LAST BYTE LS EQ e T ;
WE MUST NOW GET THE ﬁﬂDRF H OFTHE NEXT PLIDECE AFTER

THE LAST ONE USED. THIS WILL BE THE LEFTOVER FRAGMENT

DE I= hUUNﬂFD P TO THE NEXT BLOCK
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ALLOC — ALLOC — ALLOCATION MODULE

-

LD R S ) FOR oo
0114~ FS FLEEH - PEW
alis” 21 0010 L.XI H. 14
olls” 1% oan o]
olie” rax MoV (AR
011a” E&FO ANT OFCH
QL1 &F MOV LA
aline - ER ROHG
O11E" Fi FOF B
OLIF” El PR H
CoLzoT 23 - INX H
a1zl 4E MOV C
0122 77 Moy M

, COM
O1EE7 2F + CHMA
01247 A + INR
o1z 21 AL
012467 2807 JRZ w s EX
Qlzaer 1z INX ]
QlEe 12 STAX I
01287 1K 0z I
O1ZB~ ER C XICHG
Qlac” Loy 00an- CALL FREE
O12F~” El wu X8 FOF H
01307 ol FOF 0
oLy 1 PR B
) Re Ay Uy RET

§ Aot

1D
fd .

FAGE 12

$DE - END

$SAVE OUR SIZE

$HL = BLOCK SIZE

$HL = DE + BLOCKESIZE
s o= L0 ORDER BYTE -
§MASE LD ORDER 4 BITS
SHL % FOLLOWING BLOCK

SDE - FOLLOWING BLOCK

$RESTORE BLOCKS USED
$HL -3 TOR OF BLOCK
PHL % SIZE OF BLOCK

SHL - SIZE OF ORIGINAL

§SAVE SIZE OF USED BLOCK

tA = —USEDL

$A = ORIGINAL-USED
$07 ND FRAGMENT. EXIT

fDE -3 SIZE OF FRAGHMENT

$EAVE FRAGMENT SIZE

$DE -~ TOP AGAIN

sHL -2 TOF FOR FREE
$FREE THE LEFTOVER PART
$RESTORE REGE

HL =3 TOF OF FIRST BLOCKE IN LIST T BE FREED

OF FOLLOWING BLOCE TO BE FREED

5 FREEALL

} FREESE THE ELEMENTZ OF 4 LINEED LIST
s MEEDS:

H

3 Mo LNEAHL Y =2

H IF 0. ENDOF LIST

3 OHL Tr o ”";}%ﬁ%%%%*%%

; kiz L #* / 3 uomown 3

B L IIYS SEEVT JEREYL SRS Y T T T e T ]

ay

NoLNE #PTR TO e #FTR TO #=-REST OF LIST
* NEXT # * NEXT  #
36 3 393 3 R

RETURNG:
REGE ARE SAME AS UPON ENTRY
ALl MEMBERS OF LINKED LIST FREED .
NOTE - DO NOT TRY TO USE ANY OF THE FIELDS IN
THE ELEMENTS AFTER THEY HAVE BEEN FREED! FREE
MAY CHANGE THE DATA

CallLs:

FREE - FREES & SINGLE ENTRY
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ALLOC  ~ ALLOC — ALLDOCATION MODULE ' :

£
k4

N RcicR FREEALL:
OLEar DDES FLESH

PR p—

SEAVE A REG

0135 ES FLISH
R T oS - PLEH

01377 ES ..F18 PLIZH 5IX = HL
01z ODEL ‘ FOF
0L3a” OOSEQR Moy Ea ML LNECXD $DE ~2 NEXT ONE IN LIST
01zn” OOEA04 MoV D Mo LNEAL (X)) sHL -2 CURRENT ONE
0140~ ChO0AD~ CALL - FREE sFREES THE CURRENT ORNE
014327 ER XCHG : sHL -2 NEXT ONE TO FREE
0144~ FOF1 JRNG . F1 0K TO FREE IT?

01447 o1 PO It ‘

01477 E1l FoF H

ol4a DOEL FOF X

014/ e ‘ RET

o S o e w8

4
+ .
+
+

CORINT
SETS UF INITIAL MEMORY IN THE FREE LIST

THE CHUMES ARE “FRAGSIZY BLOCKE EACH EXCEPT
FUR THE LAST ONE WHICH MAY OR MAY NOT BE
SMALLER. MEMORY IS ASSUMEDR TO RANGE FROM
TRAMETRT S TO “RAMENDT AND THE CHUNKS ARE
PHYSICALLY CONSECUTIVE

WE alE MR ag 2B Wm U8 2 MR T 9B R

Ol4p” CORINIS

a14p” E! FLisH H

014c” s ' FLISH B

ol4n” & FLISH S

Ol4E~ 21 &5E7 LXTI H. FWDFTR '

al1EL T a2 ABET7 SHLD FWIFTR 5 INITIALIZE FOINTER
01547 01 O1l&F LXT B (RAMEND-RAMSTRT)Y /14 sEl1ZE

01577 L1 &%00 ' LXI [ RAMETRT FETARTING ADDR

O15A7 21 &ESET : LLXT H. FREELST+2 FHL=-=FWHD FPTR OF
olsn- =5 : FLIEH H s LISTHEAD, SAVE TIT

11

5+

s DE -> TOP OF CURRENT BLOCK

§ 5P - FWD FTR FIELD OF PREDECESZZOR

3OWE MUST CLEAR THE TYFE OF THE CURRENT BLOCE
$ AND STORE ITYS ADDRESE IN THE FWD PTR FIELD
3 OF ITS PREDECESZOR (SAVED ON STACK)

k

Q1EE" Wil CLR & SCLEAR TYPEL

O1SEY  AF : +.IFN A ’ -f, [ MVI A 201
B o XRA A1l PO .

OLEF - 12 L STAX D ‘ $IN LST WORD

OLAOT 13 RN o INX oo ‘ sDE->S1ZE FIELD

O1é&17 1z - : TNZ R O SDE-ZHFWD FTR FIELD

014627 El % SR - POP SHE , tHL=-ZFWD PTR OF

Olé&zs 73 R MOV CMLE L IFREDECESSOR. WILL

01647 =23 3 S O INX H i § BECOME - ADDR OF

OlaST TR R Y M. s CURRENT FFPOFIELD
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ALLOC - ALLOC — ALLOCATION MODULE

QL&sT s v | CPUEH n sPUSH IT FOR FOLLWR
01&77 1R 4 I SDE->SIZE FIELD AGAIN

i+

3 DE -3 SIZE FIELD OF CURRENT BLOCE

§ BC = TOTAL SIZE LEFT IN MEMORY

3 IF THE TOTAL SIZE ~ FRAGMENT SIZE IS NEGATIVE.

3 THE LAST BLOCK WILL BE SMALLER (NOT A FULL SIZE
$ FRAGMENT). OTHERWIZE. THE STANDARD FRAGMENT SIZE
$ TFRAGEIZS IS STORED IN THE SIZE FIELD AND THE
3 ADDRESS OF THE NEXT BLOCK IS COMPUTED BY ADDING
§ THE FRAGMENT SIZE (IN BYTES) TO THE CURRENT ADDR

OléE 21 FFCO LXI H: —(FRAGEIZ/14) sHL=-RBLOCKSIZE
Ol&RT o DAD B sHL=RBLOCKS LEFT
. TET H $IF =, FRAG I3 LESSL
S Olen 7L +. IFN H : -8, L MO CALH 1
aLan” B7 + o ORA Al ,
Ol&E” Fa olalr M . EX sWE LSE SMALLER SI1ZE
0171 BS ORA L. $IF 0. ALSD EXIT
017z 2200 JRZ - EX FWITH SMALLER
MV E.H $BC = BIZE LEFTL
0174~ 44 + MOy B.H
0175 41 + MOy B+1.H : +11
01767 ZE40 MVT A, FRAGSIZ/ 1A 3ASBLOCK SIZE
QL7a” 12 : - ETAX oo $0F FRAGMENT
017% 1B X i $BACE TO TOF
Q17647 210400 XTI H: FRAGSIZ sBYTE SIZE OF FRAG
0170”7 1% DAL o sNEW ADDR IN HL
O17E" . EBR XCHG ~ S HL-ENEXT BLOCK
Q17F~ 180D JMFR S | SGET ITS SI1ZE

s '

5 DE ~% SIZE FIELD OF CURRENT RLOCE

3 B o= ZIZE OF CURRENT BLOCKE - “FRAGEIZC

3 WE ADD THE STANDARD FRAGMENT SIZE BACK TO

5 BOOTO GET THE SIZE LEFT AND THIS IS THE SIZE

§OOF OUR LAST FRAGMENT. ITS FORWARD FOINTER

5 WILL BE TO THE FORWARD POINTER FIELD OF THE LISTHEAD
o181 1 . EXE FOF S

alaze 01 0040 T LXI B.FRAGEIZ/ 14 $AND TO GET =2IZE

Qlass % DAD E FOF SMALLER IN HL

ois&c 7D ~ MOV AqL $A=RLOCK SIZE

Q1a7s 12 ' STAX I FEAVE IN LAST ONE

Olamr 13 CINX 0 sDE -2 FWD PTR FIELD
olaws o 21 ASET LXI - HFREELSTH+Z JHL-FWD FTR OF FREELST
Qissy ER ‘ , KOHG ' oS HL-FFIELD, DE=VALLE
arans 73 : MO ML E $EAVE THE FWD PTR

oisE" . 23 o o INX o Ho S $IM THE FIELD OF

OlgF” o 72 - : MOV ML G $LAST BLOCE, CIRCULAR

T B R ] o POP D : SRESTORE REGE

oiwls o oCc1 ; - POP - B :

glwzs o El £ ~ PO ~

I3 5 2c SARE - : . RET -

e S EEEE B S SE ‘

s
oo
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ALLOT

o147
01594~
CO1EES
QL&
D197~
017A°
0190
0190
O17E"
OLFF

O1A0”
0 ﬁ;—::
01A4-
O1AS7
01A7”
OLA-
COlAwT

aiaR~

O1AC-
Qlan-
OlaE~
QlaF-s

O1ELS
oipa”
01iR4~”
OIBRAT
CooiBES
alRa~

ES
I
o5

21 &SE7
O&FF

=E

23

S

EE

11 &BET7

- 7C
B&
2004
I
BR
wEl4
=B
TE
B?
f:ﬁB
o
FE&S
SO
FERO
mOnE

STOED

~ ALLOC - ALLOCATION MODLLE

CORCHK : N

CHECKS FREE MEMORY LIST FOR VALIDITY

CHAINS THRU THE LIST AND ATTEMPTS TO FIND A
FIOINTER BACK TO THE LISTHEAD WITHIN 254 ITERATIONS
IF NOT, ERROR MESZAGE FRINTED '

_sas

RETURNS:
SLCCEED:
, CARRY BIT CLEAR. SUCCEEDS IF LIST O
FATL:

CARRY RIT SET. FAILS IF LIST MESSED

BB a8 B M 4B MNP 8B ME W8 uB e

CORCHE:

SPLIEH H FEAVE REGS

PLISH o
FLISH B
LXI - HL.FWIPTR sHL=->18T ITEM
MVI "B, OFFH SND OF ITERATIONS
waleds MOy E.M sDE —-> NEXT ITEM
INX H :
MOV o.M
XCHG ‘ sHL —> NEXT ITEM
5+
5 HERE WE CHECK THE CURRENT FORWARD FOINTER AGAINST
3 THE. LISTHEAD. IF HL = FWHIFTR THEN WE ARE AT THE
H END OF THE LLIST aND AN EXTT
LXI DL FWDFPTR .
MOV A H 3 CHECKE HI ORDER
ZHF I )
CJRNZ P N0 CONT INUE
MOy a1 $CHECK LD ORDER
CHF E ‘
JRZ L WEX sYES? CAN EXIT
5+ :
$ THE CURRENT OME IS NOT THE LISTHEAD. IT S EIZE
3 MLEET BE BETWEEN 1 AND 255 (CANNOT BE 0)
I ot DX H sHL->SIZE FIELD
- TET ™ IS IT O7FC
L IFN M s L MOV AL 1
+ CORA S AD ‘ ‘
' CINA H s HL-FTR FIELD
JRZ « « ERR s YEST ERROR
LR : ‘ .
$ THE CURRENT ADDRESS MUST ALSD BE BETWEEN THE
¥ BOUNDE OF FREE MEMORY. RAMSTRT - RAMEND
s IF IT Iz NOT THEN IT IS AN INVALID ADDRESS
MOV ALH . :&=HX,PQRT OF alnr
ORI RAME TﬂT}%t'l oo TOD EMALLT
WJRZ . LWERR O 3YES? ERROR
oPT ‘(RQMFNBJf)+Ii«*_¢TQU RIGY
JENG L LERR P BYES? ERROR!

S DUNZ o ..cl - $ITERATE AGATNT
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ALLOC  — ALLOC - ALLOCATION MODULE

olpce
O1ED"
O1EBF
O1EF”
O1C0"

Q1c1e

QLzz”

- o1cE”

37
1201

B7
c1
01
E1l

o

. n ERRE

wa XS
+ .
w o TS

=Te
UMPR

[
ORA

POP
- POF

FOF
RET
« END

=1

sFATL
o DT

Al
B
I
H

§ SUCCEEDD

FPAGE 1&
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ALLOT - ALLOC ~ ALLOCATION MODULE ' :
o BYMBDL‘TABLE R S S

AAEN QOSF ALLOC  QOZES I ALLOCT 01057 I ARGETE AOCT
BACKEGR &S00 BLANE 0020 ' BOTRAM 4000 ROTTOM &4A4%
CHAIN  OQOF - CHARSL. &500 CHEREC Q0707 CLEARS &004&
CNTRL. 00O CNTRLD &5CT - CNTRLO &SD9 CNTRLL 0015
CCNTRLLZ &S5E4 o CORCHE Q1947 I CORINI OL4B- I CPLARE &11C
CRLEIZ 0140 R QOOn CCEBLOE  &4&2D CSFLAG A24&0
CURCX 4214 CURCY &214 CURREN &£4A% O 20 oLl
C.cl 001z CLOX ODOR CLCY QOO R | OoLz
=T Qoo [ § OOos L. XF QUOF U X!Ei (:i('_') 07
C.Y OO0 C.YF 0010 CCLYS 000% DOTON  ASCE
DECHAT QOOLE- DEVRL. &5 DEVCLO &57% DEVCLL AS7R
DEVOLZ &570 DEVCLE &57F DEVCLY A581 DEVILS #5232
DEVCLE A5ES DEVCL7 4587 DEVFE  45CR DEVHCE &S8F
DEVHMDO  ASSR DEVNM  &5R7 DEVNT 4520 DEVTNA 4&5ER
DEVTNER ASBF DEVTNG 4503 - DEVVA ASBRLD DEVWAR &57%
DEVVE - &S50 DEVVERL #5921 : DEVVL  ADCS DEVWD &S0
DEVYN  &SEF DEVWE  &507 ' DEVXCD &SR3 DEVYCD 45BS
DIVi&e 00007 I DOLPLH &2ZES DOLFPT &ZEA OUMBET &577
EDBCNT 44ADL EDCCNT 4487 EDLONG A3132 EDMODE 4810
EDNAME &4A1 EDNCX 4800 EDNCY  4AS0E ELNEWS &4AS
EDOCX  &308 EDDCY ARO0A EDFN - &204 EDPD LS040
EDFTRC 44AB EDFTRL. &48% EDSTR  A21A CERARIT Q002
CERRFGM GOO004 X ER.ARA OO2ZF . ER. ARG 00324 ER.ASN Q015
ER.BOX 0O01A ER.CHN 0002 ER.CMD QO1F ER.CNY 0014
ER.ICOR QOLR ER.CTL QO34 ER.DEL Q024 ER.THIM Q0320
ER.OIV 0018 CER.DF 0037 ER.DESKE 0019 ER.EDT QO35
ER.FMT Q038 ER.FNF Q01 ER.FOR. Q028 ER. IMP Q003
ER.LAR OOZ5 ER.MAC QOZ2 - ERJNAE OOZID ER.NAM OOZ%
ER.NEG Q020 ER.NOT Q023 , ER. NUL Q039 ER.NUM OOZR
ER.NXT 001D CERLOFL Q017 ER.OFN Q014 ER.OVE O01E
ER.FAR 00264 ER.REN. QO ER.RET Q024 ER.SEF 0021
ER, SNF 00321 ER.SFC QOZE ER.ETE 0004 ER.S OOz
ER. TER Q020 ER.UFL Q033 ER.UNF Q027 - EXTDEL OQO2ZE
E.HVAL 0002 o ELLVAL 0001 S EL.SIZ 0005 E.TYP QOO0
E. VAL 0001 FIONTH &S50 FINTI  &5BD3 FONT.J  &5D4
FONTRE &305 FONTL. &304 FINTY  ASEQ FONTY  &5ES
FIRST &443 FLAGS ASCR FOREGR &S00 FRAGST 0400
FREE  0O0AD I FREEAL 0133 I FREELS &SES CFETDOL 4480
FETINT &ZEC FWOFTR &SE7 - HCAREA &S993 INCRO  ASED
JUNED S aE42 KRLODK &5F1 KEYFLG &7FF KEYFTE 4533
KEYTRE &7F7 LF O00A LISTON ASEZR MACETL A534
CHACTOR &25 MAXFRG 0040 FINMX LEER NELER QOO0
NBLEM 0001 NEWBOT &210 N 000A NSADDR AB0Z
NLIMEUF &4A% Ny LNE. 0003 OLOCHR &4A0 OLDOCUR  &49F
OLOKEY 4430 OLOXY  &3EF | ONEBLUF &72% OFRL. 0014
COFRSF O AS5R OPRETE &547 OFREZ . &SED OUTOFF &2E7
0. CHAR 0000 ~ 0L PRED Q002 OLEIZ 0 0004 o DLEUR S 0004
L TYR O 0003 , FONT 0 &5EE FIXVAL &SED T POINTE &4A67
- PONOFF &30A FRINTR &540 ; RAMEND 7FFF  RAMETR &F00
RANSHT AS5F RMOTMF &5EE8 ‘ RUBACK Q005 ~ RUBOUT QO7F
CBAVESP A25C 0 SCNEED 0004 ' SCRWIN &7CD 0 SOPRSP ASRID
GOPRSZ ASEF « STACK  &0CE STAKTO A000 STREIZ &200
CSLUBSTU A534 TAR  O0Dw ‘ TAFBUF &44B3 C TAPCON L46F
TAPFRD &4B1 O TEFEND &523 o TEMPHLD &00C48 CTEMPES - ARES
THMRARG &7AD TOF AE1E TTYBEG &261 L TTYEND AZE1
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ALLDT - ALLOC - ALLDCATION MODULE :
+++b+ SYMBOL TABLE +++++

CTTYINT &2EZ | TTYFTR &ZEL _ TXTWIN &7EZ2 LHARTFL. £490

LSREND &5F1 YERFTR  &S573 VIICHAR &49E B VONLF  &50F
VIFLH 45345 VOICED &543 WRMODE &5EE ZGIMz 000l
ZGRENDH &21D $AADR 0010 $ADDRF 0007 $ADDRI Q005
$ADDRS 0009 $ANY  00la $ANYNA FFFD $ANYVA FFFE
$ARGFT 0011 $BGFTR QOOF $ENDL 0007 $CALLE 000D
$CMDAD O01E $CFLEL D024 CSCSBLD. O02S SDATAF 0007
$DOLDE 0001 $OOLOO 0002 ‘ $OVAL 0000 $ENDI 0010
$FADR  QOQOE FFLAGS 0002 . $FOREL 0024 $FORPT OOO0R
$FVAL 0004 FCGOSUE 0014 $IADR 000D $INFELI 0018
CHINFPT 00164 $IVAL 0004 $KEYBL 002& SLENGT 0001
SLINPT Q005 ‘ SLOCET 0009 $MIBBL 0022 $MIBEN OO1R
HNAMAL O00A SNAME 000/ $NASCT 0009 $NDEL Q020
SNLINE Q003 SNULL 0002 SNVALL 0005 k $REFEA O01E
SRVETL 0013 HEAME QGO20 HEASCT O00A HELEN CHOC
$STRAD O00S $STRET OO03 $TAF 0000 $TYPE 0000

HLSE QO0S «BLNEL, QOO0 03 X LOATA. 0000% b4 FPROG, 01247 X
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LEEMAR -

» INSERT A=, A5M
. REMARE 7/
#*
E A )
W .
33
*
3
¥
*
3
F 3 3 3

CWHEN YO CARE ENCUGH TO PROGRAM
THE VERY BEZSTY

ZGRASS V2. 00000000
BY JAY FENTON. NOLA DONATO. AND TOM DEFANTI
() 197%

@@@@@@@@@@@@@@@@@@m@

« INSERT At ZRAM. ASM

C WL INE
« PREL
« IDENT  LISEMAF
« INTERN USEMAF
CEXTERN ERRFPGM
. EXTERN FINDHASH
<EXTERN NAMERR

+
+
+
+

TR RN R L T ]

NAME

LIRS BT TR I I L

aB gz AR ae

HUSEMAP

LISEMAR
COMMAND TO PFRINT CORE DIRECTORY OF LUSED
On. THE LUZERZ TERMINAL

FORMAT LOOkES

CALLS: ~
FINDHASH
NXTLNE

LEXTERN
LEXTERN
.EXTERN
L EXTERN

LEXTERN

~EXTERN
«EXTERN

TYFE

M. CMOEUSEMAF, . . IS
«BYTE $CMDADR

MLFNT
NXTLNE
NXTVAL
POECED
FRINTH
FRTYFA
TAEPNT

LIKES

S1ZE

NAME ~ ASCII NAME OF THING
TYFE - TYPE OF THING (STRING. INTEGER)
CEIZE - SIZE (IN BLOCKS) ALLOCATED TO IT

~ FIND HASH FTR FOR IT
~ GET NEXT NAME BLOCK
DIRNAM ~ FRINT ENTRY FOR THE NAME

NAMES

FAGE |

EX.0: AFIXLUT. 0y . o USEMIL
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LIZEMAF —

QOoL”
000z~
Q005"
0o07

O0lo-
oLl
0011
o012~
o0Lss
Q0177
Ooles
O01a”
QOine
QO1E~"
Qozl”
Q024
O02ES
DOZe"
Qu27-
OoZsr
QO
QOZaY
luieinly
QOZF~
O0E0
OOl
O0mEme
O05E
Qa7
[nlnici=Ry
STaleTAYS
QOERT
Q00T

04 +
00 +
A2 +
o011 +
OO00 +
SESR454D4150+

+1
Qo0

LBYTE (. USEX-USEMAR) /16+1

LBYTE O |

SWORD AFIXCUIL UM ~1010) #1&+FSTINT
JWORD . . USEM

LWORD O

CWASCIZ /USEMAR/

. USEM:

ES
=21 &ZEC
SE4AQ

5

2E24

0 Q000 0%
ES ’
o
A

QOO0 0%
QOREF
23

7E

2B

2B

07 -

04 O30
L2EF

El

Fi
FESA

oA 00347

=i

Fa
18E0
El

o

RN

o w LI

v o LEZE

- LISXE

o w LISEX S
5 bbb

7 WMB gE WEB aE Nz

LBYTE O SNO SWITCHES

SAVE FTR
sFIRST NAME HIR
ySECOND LETTER
$SAVED FOR NEXT
sTHIZ 2 FIRST
sFIND HASH PTR
$SAVE IT

$EET NAME  BLOCE
SN MORE HERE?
3 MOVE TO FLAGE

FLISH H

LXI H: FETINT
MVI f. A" ~1
FLESH Pl

MVI APIRE: 3
CALL FINDHASH
FisH H
oAl - MXTLNE
J7 B I
INX ‘
ITNX
MOV
DX
ncy
RLZ
N DIRMAM
JAMPR o 2
FOE H
PP

CRI A
.y . w lIEX
INR f
FLISH Pl
IMER « = LI
FOF H

RET

L]

s M

IIT>IXT

NOT PRINT ‘
NO DELETE SET
[0 NEXT ONE
FTR

3 [
s IF
5 AND
SGET
$AND LETTER
sWas Zw

SYEST EXIT THEN
sBUMP OIT

sEAVE IT

sDIRC IT

Sl

FAGE 2

W W B ap ME R B 2 dE R WME ue

DIRNAM : ‘
PRINTS OUT & DIRCOR ENTRY FOR A GIVEN NAME
NEED:=Z®
HL —Z NAME RLOCK
N R E TR
HL——Ze TYFE.  #
A
# SIZE  #
A
# NAME #
* PTR %
O RRERE R
LT
S

($TADDR, $SNAMADR)

(IN 1& BYTE BLOCKS)

CALLSE
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3 FRINTHL: - PRINT ASCIT STRING
3 FRTYFA — FRINT TYFE :

4 MXTVAL - GET VALUE FROM NAME
3 TABPNT — FRINT TAR

5 FPOECEC ~ PRINT DECIMAL NUM

3 NLFPNT — PRINT NEWLINE
e

v sures soase sosee

1T RNAM:

QOzCT
QO3 ES PLSH H
, ' LS
3 PRINT THE NAME

QOEnT Q1 0009 ) B ESNASDITI $GET NAME FIELD
0040 o DADY - B , : $HL-2-NAME

Qo41 CO o000 oR CAlLL FRINTHL © O sPRINT NAME
Qo044 CIN 000000 CALL TABPNT FAND TAR

-+ ~
$ PRINT THE TYFPE
B IS THE SIZE OF THE NAME

Q047 aF ARA Al sCLEAR A

00487 5F : Moy E.A . sCLEAR E

00427 E1l FOF H , SHL->TOF OF BLOCK
00447 ES FLEH H , , $SAVE AGAIN

O04R~ 7E MOy Aa M  3A=TYPE

Q04027 FEQA ' CRI ENAMADR 3 IE NAMET _
QU4E-" E008 . JRNZ « w1 sMNO INT OR FLT
QOS0C e . TNX M : sREMEMBER SIZE OF
QOE1” =E MOy EaM , $NAME BLOCK FOR
Qo5 2B ¢ H $S1ZE LATER

QO5E" Cor Q00009 CALL NXTVAL : s HL-=VALLIE

DOSE CA 00008 084 JZ NAMERR 3O ERROR THEN
OOSe 7E . MOV . AWM , s A=TYPE OF val.
00587 CO QOO0 ol ALl FRTYFA FPRINT TYPE

OOEn Co 0000800 ‘ Call TABPNT $AND TAR

g+ )
5 FRINT SIZE , -
3 E = SIZE OF NAME BLOCK IF NOT INT VALLUE
s ELSE E IZ O S
O0&D = ‘ - ITNY tHL~FSIZE
QO&L 7E [ IRV + M JA=R1ZE OF VAL
QOEZT EIC I - ann sFPLUS NAME RIZE
QO&ZT &F MOy Al SHL=STZE IN BLOCKS
H CLR 5 ’ ’

Q064 AF o XRey

a0&sST A7 4 ‘ MOy sCLEAR H

I

I

QO &AL = . nan $HL=%SIZE IN BYTES

COO&TS B - DAD . ‘ ~ ‘ :

O0&ET 29 et , DAl

00?29 ~ DAD - | o
b K MV IRO=SIZE TO PRINT

Co0sa”  ES S PLSH
O0&RT 1 S FOP

 EMIMITIIIPICMDI
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USEMAR —

O O0A&DT
L DDLF
aa7es
0073

i~
oh
£l

Co

Q0005 0A
000 07

CALL
CALL
FOF
RET

’.ENH

POECED
NLFNT

H

$PRINT: 21ZE
5AND MEWLINE

FRESTORE REGE

PAGE
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LUSEMAF | 5
et SYMBOL TARBLE 4+t

AASN  O0SF O ARGETE &0CT BACKGR &S00 BLANE Q020
BOTRAM 4000 BOTTOM &44% CHARSL &S00 CLEARE &0CA
CNTRL - 000 CNTRLC &S00 CNTRED &A5DY CNTRLL Q015
CNTRLZ &SE4 CFRLARE &110 CRLEIZ 0140 CR Qo0n
CERLOK A&2D CEFLAG A260 CLRCY - &214 CLRCY  AB14
CURREN &4A%5 0.0 001l .l 0012 L OX OOOR
D e 4 QoOn ' CLOF 0013 .57 Qo : 5aX QOO
Ca XF QOOF Cu XS Q007 C.Y QOO DL YF Q010
C.YS QOO DOTON  ASCE DEVEL 4529 UEVCLO ST
DEVCL1 &57H DEVCLE &57D DEVCLE &57F DEVOLY 6521
DEVCLES &533 DEVCLA &585 DEVCL7 &5387 DEVFR  ASCR
DEVHCER ASGSF DEVMD  &528R DEVNM  &5R7 DEVNT  &52D0
DEVTNA ASBR DEVTNE ASBF DEVTND &30C3 DEVVA  ASRBD
DEVVAR &579 DEVWER &S00 DEVVEL., &5%1 DEVVL &B0S
DEVVIN  ASDw DEVYN &SBR% DEVWE AS07 DEVXCD ASRE
DEVYCD &SRS DIRNAM 00307 DOLFLH AZES DOLFFT &ZEA
DLIMBET &577 EDBONT &4AD EDNCONT 4447 EDLIONG A812
EDMODE &210 EINAME 4441 EDNCX  &R00 EDNMIY  AZOE
EDNEWS  &4A%5 EDQCY 4202 EDCY | AZ04 EDFPN L0
EDFD AHE04 EDFTRL 4A44R ‘ EDFTRL 44089 EDSTR  &81A
ERABIT QOO2 ERRFGM QOOQ0204 X ER.ARAS QOZF ER. ARG 00324
ER.ASN Q015 ER.BOX 0014 ER.CHN Q002 ER.CHMDO OO1F
CERLCHNY 0014 ER.COR OOLR ER.CTL 0034 ER.DEL Q024
CERLOIM 0020 ER.DIV 0018 ER.DF Q0327 : ER. DS 0012
CERLEDT QO3S ER.FMT Q032 ER.FNF Q0L ER.FOR QO22
ER. IMF OOO0OZ ER.LAR QOZ5 ER.MAD Q022 ER.NAE 002D
CERLNAM 0029 ER.NEG Q02 ER.NOT Q023 ER.MUL O03E
ER.NUM 0O0Z2R ER.NXT Q01D ER.OFL. QOL7 ' ER.OFN Q014
ER.OVE OO1E ER.FPAR 0026 ER.REN QO212 ER.RET 0O0z4
ER.SEF 0021 ER.SNF 00321 ER.SPC O0OZE ER.ESTE QO04
ER.SW 0032 ER.TER QG20 ER.LUFL QOaz ER. UNF G027
EXTDEL 0Q0ZE E.HVYAL 0002 E.LVAL Q001 E.51Z 0005
E.TYF QQOQ0 ‘ E.VAL 0001 FONTH  ARDR FONTI &SR3
FONT. &5D4 FONTE  ABDS FONTL - &SDA FONTY  4BEOD
FONTY &5EXR FINOHA OQO005 X FIRST &483 ' FLAGS  ASCR
FOREGR &SDO FRAGSEI 0400 FREELZ &5ES STOOL &480C
FETINT &Z2EC FWDFTR &5E7 HZARESA 65932 INCRD  ASED
LU &S542 FBLOCE &5F1 FEYFLG &7FF KEYPTE 45323
KEYTRE &7F7 LF QOOH LISTON &ABEZ MACSTL &534
MACTOR A25 MAXFREG 0040 MMM X HEER NAMERR Q000204 X
CNBLER QOO0 NBLEM 0001 NEWBOT &210 ML QOOA
NLFNT O000:07 X NSADDR &R02 NLUMBLIF &44% NXTLNE QOO0 08 X
MATVAL 0000 0% X OLDCHR &440 OLICUR &4%F OLOEEY &4%0
OLLRY ASEF ONERLIF &72% OFRL 0014 OFRZF A55R
OFRETE A547 OFRZZ ASED OUTOFF &2E7 - PONT AHEEE
FLOECERD 000008 X FIXVAL ASED FOINTE &4/7 FONOFF &5DA
FRINTH QQQD:QB X FRINTR &540 FRTYFA QOO0 00 X CRAMEND FFFF
RAMITR  &%00 - RANSHT &55F RMOTHMFE &A528 , RUBACE O0O05
CSRUBGQUT QO7F BAVESR &250C SONEED Q004 - CBCRWIN A7CD
o BOPRER . ASED L SOPRSZ AT3F STACE s0CH CETAKTO &000
CETRETZ A200 COEHRETY 534 ‘ TAR kQQG? : TARPNT O0GO: 0D X
TAPBUF &4B3 TAPCON  &4448F - TAPPRO &4E1 "~ TBFEND LTEZ .
TEMPHD &00A TEMPS  &2ES - THPARG &7AD S TOR, . AB1S
TTYBEG &HEAH1 TTYEND &2EL . TTYINT &Z2EZ TTYFTR &Z2E1
TETWIN &7EZ UARTFL. 4430 LSEMAR Q0007 T CLIBREND ASF1



TOL Z80 CF/M DISK ASSEMBLER VERSION 2,21 . ‘ - ‘ e FAGE &
LSEMAR —
Attt SYMBOL TABLE et

VEPTR  &AS732 VIOCHAR &47E VIONLF - &50F - MIPLH &545

VOICED AS&3 WRMODE ASEE ZGIM2 Q001 ZGREND &210
HAADR 0010 SANDRF 0007 SANDRT QOO O SADDRE 0007
FANY OOlA FANYNA FFFL HANYVA FFFE - SARGRT 0011
SRGPTR O00F SENDL. - 0007 SCALLE Q00D SCMDAD OO
SCPLEBL O02ZA SCERLO 0028 SOATAF 0007 $OOLDE 0001
S00L00 Q002 SOVAL 0000 - $END 001 FFADR  OOO0E
SFLAGS 0002 $FORBL. Q024 ' £FORFT O0O0R SFVAL Q004
SEOSUR 001A HIADR  OOOC o $INFERL 0018 SINFFT O0l4
HIVAL 0004 SKEYBL 0026 SLENGT 0001 SLINFT Q005
SLOCPT Q00w ) SMIBBL Q022 B $MIBEN QOLE v ENAMAD Q00A
SNAME 0004 SNASCT 0009 ' SNDEL 0020 SNLINE - Q003
SNLLL 00z SNVALLL 0005 : $REFEA O01E SRVETU 0013
HFSAME 0020 FEASCT 0004 $SLEN  OO04& FETRAD 000X
ESTRFT QOO03 HTAF 0000 STYFE QOO0 HL=E [slnielel

«BLNEL. Q000303 X LDATA. O000% X LPROG. Q0747 X
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MO = | '

« INSERT A S.ASM
@. REMARE. /
. ‘ "
L
R
et
#*
C
#*
*
#*

Fo 33 3 3

"WHEN YOU CARE ENCUGH TO PROGRAM
THE VERY BEZT®
ZGRQSS 2. Q0000000
BY JAY FENTON. NOLA DONATO. AND TOM DEFANTI
‘ () 197=2

MEAAPFAASBRAALAPARARAHARI AP

/

«INEERT AR ZRAM. AEM

- INSERT A:sMALC. ASM
@

CINSERT A NCUEGLL ASM

o LINE '

«FREL
« IDENT  MOD
 INTERN MODIFY
LEXTERN ARG
LEXTERN CARTYF
LEXTERN DINCL
LEXTERN ERRFGEM
LEXTERN HEXHL
LEXTERN HEXBYT
LEXTERM IGET
LEXTERN INHEX
LEXTERN INFTTY
LEXTERMN IPOF
LEXTERN IFLSH
LEXTERN IYNCLI
LEXTERN ELER
EXTERN MNAMADR
. EXTERN NAMZET
SEXTERN NLPNT
JEXTERN NXTARD
LEXTERN NXTLNE
EXTERN NXTFTR
JEXTERN NXTVAL
CEXTERN QUTCH
LEXTERN FDECEC
LEXTERN PRINTF
LEXTERN FRINTHL
 LEXTERN PRTYP&

EXTERN SR&HUPR‘@



TOL

Mon

220

QOO0
o0l ”
000z~
000E -

L O00s-

o7
OO0

0010
QoL
O0E0-
aleicich
O0EE-
O0mEs
[l
OO3C
OORE~
Qo441
o042
Qo427
QQ44~
QOO
004407
Qo4

Q0407

CQO4F

0337
Q0357

QosT s

QOS9

QOsCT
OO5E "
O0&1 "

CO0&RT
S O0&ET

O0Ed
OO&T S
uu&uﬁ

OOAR"
OOLC

DO&F <

00737

0070

Qo748 s
Qu7E~
QO7ES

CF/M DISK ASSEMBLER VERSION 2. 21

LEXTERN TAEFNT

CSMODIFY COMMAND
M- ':MD[M':I‘IFY? u‘u lv"jljx (.} Mr! L MDDA: " ou iV" tni :] [

18 +MODIFY:
On
00
oL
Relaicliely
00107
ADAF 4447465+
+1
. o MODAS

4+ 4

oy

A4 552455850

CD 0oo00e 10

o o MO

.BYTE $CMDADR
BYTE

LBYTE ©

JWORD MF

JWORD . . MODH

JWORD . . MODA

SASCIZ /MODIFY/

uBYTE W
.ASCIZ /HEXEXFR
CALL kLR '

(. MODX-MODIFY)Y /16 1

-SPECIAL
(I.E. NAME+HEX 0OR HEX)/
sKILL BLANX

DDES FLISH X ‘ SEAVE X
ChO05% CALL .. GHEX $GET HEX
o= CPUSH D $ SAVE VALLE
ch o074~ . MORE: CALL .. OPR s GET OPERATOR
SEE0 JRC L LEX _ :
ChoO0Se CALL .. GHEX TNEXT VALLE
ns FUSH D :
ES FLISH H sGET THE SUBROUTINE
DDAED4 MOV Lo Ol SUBR(X)
DIDEADS MOV Mo D SUE+1 (X))
ES FLISH H
DoE . FOP X s INTO X
E1l Pl i= H

JEROXE ,
ODES +. IFION [X1 [X1s € FUSH X
oozl o0s7T o+ LXI ¥ 0001
DDES + XTIX
LnE? + PIZIX

+1

12E0 . JMPR L L MORE § G0N ,
Co 0000 05 .« GHEX® CALL CARTYP IS ALPHA. ETC.

ZERROR ER.NUME
2004 + JRNZ L L O00E
[N 0000107' + o CALL ERRFGH
ZH + LBYTE ER.NUM

S & T T )

BO04 . JRNC .. ALPH
Ch Q000 OR CALL INHEX

5

LoD 0000 LE L. ALPHE
AF ; ‘
D O0o0s 1l

I

GO00E 07

oh i
2w T
‘ +1 T
Rt L LOFR:
oS SN
4E

CALL

RET

CALL NAMSET
XRA A |
NAMALIF

RZ

ERROR ER.NAMEL
CALL ERRPGM
WBYTE ER.NAME

PUSH B
FUSH O

MOV LM

‘»ZSFE NOLA“S EVAL

PAGE

-y
e
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Moo - ' : ‘

Q77" L , CINX H
Qo7a” 11 QOB4-~ L.XI . .MTAR
QO7R” o3 000osin JMEP SRCHOPR
OO7E” 1 « o MAanDs POF B
O07F- )} FOF I
000 E= XTHL
ooEle 1= 0DaD I
Qoo E= XTHL
QOERs s FUSH R
QOE4 ™ RET
QORE" -l « o MSLIB: FOF B
QoRs” ol FOF T
Qo7 E3 XTHL.
B 0 e
- DoBEET B7 + ORA Al
Oz EDG: R N 13 = 1
OOER" B3 XTHL.
Q0= T COPUSH R
Qoan- o RET
S DoBE” I o EXE FOF I sGET VALUE OFF STACH
QOTF - Cho000e 13 < DEX: CALL NLPNT
OO 7A ' MOV AR SPRINT ADDREZE STRAIGHT
O0wE” Co 000009 : CALL HEXBYT :
DOReET 7B i i MOV ASE
QOR7 - DD QOO0 O CALL HEXBYT
O0%a 7 BERD o MVI A, =
OO0 oo o000 1 AaLL DUTOH ’ S
OO 1A LOax o SGET VALUE BACKWARDS
QOAD T O 0000809 CALL HEXBYT
QOE3- 13 INX I
O0A4 - 1A LIOAX I
OORST CO0000s 09 CALL HEXBYT
OOAS" 13 INX I
O0a% 7E MOV A.M : ,
TUTAT S U o A IS CFRI 7.7 $TOMMA MEANS PRINT ON
OOacT el JREI LW DEX '
QOAE" o O000s 13 CALL NLPNT
QURL - DDE] FOF X
DORES e RET
OOR4 - ’ L LMTAR: OFER 7475, 0.0, .. MALDDL
QOR4 - 28 : + o « BYTE i :
QoORS - 918] +.IFB 03, L.BYTE O3 L.BYTE 1
QOB 00 + LBYTE O
QORBR7" 00 : + CCBYTE e
QORS- QO7E-" “+ « WORD .« MADD] .
: ‘ OFER “="4 0,0, ., MELBT
- OOBAT =20 + BYTE o
OORRB- o0 o 4 IFB L1, CLBYTE 01 [LBYTE 1
QOB 00 ‘ o LBYTE O :
OOBDC 00 + . WBYTE 0O i
QOBE” QOEST a + ‘ W WORDE . MEURT
R sinuly O el e SBYTE O L
OoCL LW MODXE LR e T T Gl
: S5 MF COMMAND -~ PRINTS OUT FLOATING FOINT VALUE OF RATION
- AL NUMBER ‘ T ~ . :
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S MOn - «

A/E. COMMAND FORMAT: MF A, E

, M. EMDEMF,..MFX OLAFIXIMY, . . MFA, . JMFS10
ool 18 +M-# L BYTE $CMDADR
ooCE- 04 + WBYTE (.. .MFX-MF)/1&+1
O3 00 + LBYTE O
QOC4- &AL + « WORD ﬁFIXEMJE(”M“~101u)*1L+F STINTI
QO&" QoCne + <WORD . MRS
OorE- OOno - + LWORD L W MFA
QOAT 44400 A ASCIZ /MF/
+ i
QOCD- CO Q00004 . MFS: CALL ARG
QOno- A0 «« MFAT  JBYTE $FVAL ., $TAF
oopzs  ES o PLEH H
oonz- Co QOO0 OF AR IYNCL
OOLE" S QOO0 0n AT IFDF
QO 7H MOV A. 1
aona- 0D Q0000w sAlLL HEXBYT
oonn- 7H Moy A.E
QODE -~ CODOO00s 0w CALL HEXBYT
QOE1 " ChoO0O0: O AT IFOF
QOE4 - 7A ' MY APRN
QOES” CoE QOO0 0w CALL HEXBYT
QoES” 7B Miav f.E
QOED - Co QOO0 09 : CoCALL HEXBYT
GOEL” COOOOGe 13 CALL NLFPNT
OOEF~ El > FoF H
OOFO- o RET
QoF1” « o MFXs

- END
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MO -

Ol SYMBOL TARLLE A+

AASN
ELANE
CHARSL.
CNTRL.O
CPLSIZ
CURCY
[N I §
C.=T
CaY
DEVEL
DEVCLE
DEVCLY
DEVINM
DEVTNC
DEVVEL.
DEVVS
DOLPPT
EDCONT
EDNCX
EDOCY
FOPTRL
ER. ARA
ER. CHN

ER » CTL.

ER.IOF
ER.FNF
ER.MAL
ER. NOT
ER.OFL
ER.REN
ER. SPC
ER.LFL
E. LVAL
FONTH
FONTL
FLAGS
FSTNOL
HEXBYT
INHEX
ITYNCL

KEYPTE

LISTON
MF ’
NAMATDIF
NCLICTM
CNLPNT
NXTLNE
N. ARG
N. CHSF
M. ODIV

CONL DEUR
CNL.EXF

N.FIXS
N. FEUR
N NP

OO5F
0020
&S00
&SI
0140
14
a0l
Q002
Q005
ESEw
AHETF
LEE7
EERT7
R et
ASF1
LEDT
LHZEA
487
SO
EHS00
LA
O02F
QoOz
QO34
OOE7
QD1
QOEE
QO
Q017
Q020
O0O2E
QOE3
0ol
&ED2
ASA
&HECR
&4
o000 09
QOO0 0R
QOO0 OF
HEE3
HEEZ

OOl

00011

QO3
0000 13
QOO0 15
OO03
O0lE
O02F
Q02D
D00/
QOlF
ooll

‘OQQQ

ARG
BOTRAM
CLEARS
CNTRLL
ZR
CLIRCY
CLCX
L.X
CLYF
DEVCLO
DEVCIL4
[EVFR
DEVNT
DEVVA
DEVVIE
DEVXCD

© DONCU

EDLONG
EDNCY
ELFN
ENSTR
ER. ARG
ER. MO
ER. DEL
ER. DSk
ER.FOR

ER.NAE

ER. NUL
ER. OFN
ER.RET
ER. 5TK
ER. LINF
E.SIZ
FONTI
FONTY
FOREGR
FSTINT
HE XHL.
INFTTY
R

. KEYTRE

MACETU
MINMX

NAMZET
NCUDAT
NEADDR

NXTPTR

N.ASIN

N CHES

M. OIV

. NLEMAX
' M.FADD

N.FLTD

CMLLN
N. OF LD

Oo00:04 X

HO00
AQLA
Q015
QOOn
&Sl 4
QUOR
Q003
OOLO
LSTD
ASE]
HS0R
&S50
&5RD

CAECS

HERE
QOO0 Q&
LE1Z
&E0E
HB0A
HZ1A
00324
QOLF
OOz
01w
OOz
QUEn
OOow
014
Q024
0004
Q027
Qo0s
&S0
HEEQ
SN0
SRR
QOO0 0N
QOO0 Q0
L4
&TF7T7
LS04
ASER
Q000 12
o0
&EO2
QOO0 1A
OO0S
0074
0004
0017
Q010
OOl
Q009
0001

X

9w

ARGETE
BOT TN
CNTRL.
CNTRL.Z
CEBLOK
CURREN
N
Co XF
C.YS
TEVCLL
DEVCLS
DEVHCER
DEVTNA
DEVVAR
nEVVD
DEVYLCD
DLMBET
EDMODE
ENNEWS
EDFO
ERARIT
ER. &SN
ER. TNV
ER.LOIM
ER.EDT
ER.IMF
ER. NAM
ER. NLIM
ER.OVE
ER.SEF
ER.SW

EXTDEL

E.TYF
FONT.J
FOCNTY
FRAGEST

FWDFTR

IGET
IFOF
KRBLOCEK
ELE
MACTOR
MODIFY
NBLER
NEWROT
MUIMEBLF
NATVAL
N. ATAN
M. COS

M. DML
MNLEMIN
N.FDRIV

N.FLTS

N LG
- NLFORD

AOCD
YA

CO00O

&HSE4
&HEH2D
L4AS
QOO0
O00F
Qo0
LOT7H
HEEE
HEEF
HERE
ST
G
LERE
&ETT
A1
LHAB5
&304
Doo2
O01s
014
OO0
OOns
OO0
o0z
QOZR
Q01
0021
O0Es
QORE
OO0
LHET4
ABER
Q400
&HSET
0000 08
Qo0 on
LEF1
(RINIRINE IR RS

E2EE

oo0n -
0000
EE1O
AL
000017
O0O07
Q005

OOZE
FF&9

o013
OOl
QOOE

Qo

>

BACKGR
CARTYP

CNTRLE
CPLARE

CSFLAG

C.CO
. DF
Ca XS
DTN
DEVCLZ
DEVCL&
DEVMO
DEVTNE
DEVVE
DEVYN

DOLPLH

EDBCNT
EDNAME
ELOCX

EDPTRL
ERRPGM
ER. BOYX
ER. COR
ER.DOIV
ER.FMT
ER. LAE
ER. NEG
ER.NXT

ER.FAR

ER. SNF
ER. TER
E. HVAL
E. VAL
FONTE
FIRST
FREELS
HCAREA
INCRO

- IPUEH

FKEYFLG
LF

MAXFRG
M. FOPS
NELEM
ML.

NXTARL

N.ACDS

N . CHED
N. DAL

N DML

M. ESGN

O MLFIXD
C NLFMUL.
N MESGEN
N.POPF

LS
QOO0 0N
AECT
ALLIC
L2ED
ool
Q013
QO07
&SCE
&SN
HAEHES
&S8R
EERF
&350
AEER
HZES
&H4A10
L4641
PRIyt

H4AR

QUOOs 07 X

o0ila
OOLR
eleRR=
Q0=
QO2E
QO3A
001N
OO2A
()
OO0
QO032
Q001
AENE
A4AT
HEES
LERE

LBEP

QOO0 0E - X

&L7FF
QDOA
Q040
Q073
OO0l
Q008

OO00: 14 X

QO0&A

Q0324
LT o
034
Q040
OOLE
o0LR
GO0

Oors

X
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Moo - : :
Attt SYMBOL TABLE 4+

M.PTOD Q037 ( N.ETOF Q017 N.PTDS QO77 < CNLPURI 001A

N.FWR  000R N. SA0D . 004 N.SDIV O0O&F N.SIGN 0040
N.EIN Q002 N.EMUL Q0&E : M. SMULL 0074 N.ERRT 0001
N. SSUR 004D M. TAN 0004 S NWGUFLD 000z N. XCHD Q039
M. XCHF Q0L N. XCHS Q079 NG ZERD GO20 OLOCHR  £440
QLOCUR &4%F OLDEEY &4%D aLnxy &SEF ONERLUF 4729
OFRL 0014 OFRSF  ASSR OFRSTE &£547 OPRSZ &550D
OUTCH Q000213 X OUTOFF &ZE7 0, CHAR 0000 . PREC QOO02
0.51Z 00064 0.5UB 0004 , O.TYP Q003 - PLCNT AESEE
FRECRC Q000519 X FIXVAL &35ED FPOINTE &4A7 FONCDFF &504
FRINTF 0000:1A X FRINTH QQOQOz1E X FRINTR &340 FRTYFA QOOO21C X
RAMEND 7FFF CRAMSTR 4900 RANSHT &SSF RMDTMP &528
RUBACK Q005 ~ RUBOUT O0O7F SAVESF 4250 SCNEED 0004
- SCRWIN &70D SOPRSF &5320 SOPRSZ &S3F ©SRCHOP 0000310 X
CETACK AOCE STAKTD &000 - STREIZ &200 SURSTL 4534
TAR 0009 TABPNT 00003 1E X TAFBUF &4B3 - TAPCON &48F
TAFPFRD 441 TEFEND AS33 TEMPHD &0CA TEMPS  &ZES
THMRARG &7A0 TOF sAE1E TTYREG &2&1 TTYEND &ZE1
TTYINT &ZEZ _ 'TTYPTR HZ2EL TYXTWIN &7EZ UARTFL. &4%9C
LIZREND &5F1 CVEPTR 46573 VIICHAR &44%E VIONLF  &5CF
VIPLH 4545 VOICEQ &563 WRMODE &SEE IGIMZ2 0001
ZGREND 4210 $AADR 0010 SANDRF 0007 SADDRI OO0O0S
$ANDRE QOO BANY QO0LA HANYNA FFFC BANYVA FFFE
SARGFT 0011 SRGFTR QO0F o SBNDL 0007 SCALLE Qo0n
FCMDAD 0013 FIFLBL Q0264 SCSRLOD 002e SDATAF 0007
SOOLTE 0001 , SO0L00 Q002 CHDVAL 0000 $SEND QO1C
HFADR  OOQ0E HFLAGS 0002 SFORBL. 0024 FFORFT QOOR
FFVAL 0004 SEOSUR Q0lA $1ADR  OQOOC $INFPBL Q015
HINFFPT 0016 $IVAL Q004 SKEYEL Q024 SLENGT 0001
SLINFT Q005 : HLOCFT 0009 $MIBBL 0022 CH$MIBEN QO1R
HENAMAD Q00A ENAME 0004 HNASCT 000w SNDEL 0020
ENLINKE 0003 SNULL 0002 ENVALL 0005 SREFEA QOLE
HSRVETL QOL= FSAME 0020 $SASCT O00A HELEN Q004
FSTRAD 0008 FESTRPT 0003 STAF 0000 FTYFE 0000

SUSE  000T5 SBLNK. 000003 X LOATA. Q000 X JPROG. OOF 1 X
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SR

C— ZGRASS SUBROUTINES

» INSERT ArS, ASM
REMARE, /
H
Ho%
HHH
O
#
#

#*
#*
A%

@

@

@

@

@

@

@ H#
@

@ N

@ YWHEN YOL CARE ENDLUGH TO PROGRAM
@

@

BY JAY FENTON. NOLA DONATO. AND TOM DEFANTI
() 1973

=

2/

fry

. INSERT

@
@
@
@ ( THE VERY BEST®
@
@
@

AL ZRAM. ABM

o LINE
. PREL
. IDENT
LEXTERN
LEXTERN

WEXTERN

L EXTERN
.EXTERN
.EXTERN
.EXTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN

- L INTERN

. INTERN
. INTERN
. INTERN

. INTERN

. INTERN

. INTERN
. INTERN

. INTERN

SUE
AlLLOC
ARGLIN
DELMIRE
ERRFGM
FREE
GETOFND
OLUTCH
ACOPY
CARTYA

CARTYF

CLEARI

DECSIY

FINDLAE
GETLFT
HEXEYT
HE XHL
INCSIY
INHEX

CTENL

ISTERM
KISNL -
KLE
NLFNT

NXTARC
NXTLNE

NXTFTR -
NYXTVAL
FOECA.

FROECRC

FRINTA

FAGE 1



;TUL‘ZBO CP/M DISk ASSEMBLER VERSION 2,21
SUR - = ZGRASZE SUBROUTINES :

QOO0
oooE-

QOOn-

QO0DE-"

ODOF -
aQolo”
o011
0013
O léaT
aolss
001w

aoiR”
QOLcy
o010
QOlE"
O0O1F~
OO0
QOz2”
L OEES
' GQES’
B o T oo R
00zZA~
OOzR”

QORCT

QOZES
L O0R0

B
e

SEO ﬁ

oo ooon-
S741E24E4%4E

EZ
7E

23
A7
2805

CO o000 048

1RF&

B

o

AF

]

4F

7E

]

B7

2308

B2

2E0E ,
oD OO0 0406
L3R =

P,

B0z

CEEZO

» INTERN PRINTFF
« INTERN FRINTHL
» INTERN PUTLPT

« INTERN SCANE

. INTERN SCANLAR
. INTERN SCANNL
. INTERN STREQE

« INTERN SWITCH

W INTERN TAEPNT

« INTERN TEMPCHN
« INTERN TEMPLINCH
« INTERN WARNFF

WARNFF: CALL PRINTFF
SASCTZT /WARNINGE /

$PRINTFF-~PRINT STRING FOLLOWING IN LINE TILL
CSNULL 15 SEEN ‘

FRINTFF: XTHL $SAVE HL. GET FTR

v e LOOFS MOV ALM ‘ $GET THE CHARACZTER
INX H s BLIMF HL
ANA A 3 I5 NULLT
JRZ L LEITT 3 YLIF
CALL OUTCH SPUTITOUT
JMPR LWL LOOF s MORE
WL BLITE XTHL  3AGAIN
RET

s PRINTHL~=PRINT STRING HL—»AT UNTIL A& NULL
PRINTHL: XRA A& SNULL A
FRINTA-~FRINTS WHAT HL-3AT UNTIL DELIM

IN A SEEN OR A NULL T% FOLND
HL IS ADVANCED TO POINT FAST DELIMITER

WE aa# SE

PRINTA: PUSH B :
MOV CL A 3 CORY

« o LIPS MOV A0M sGET CHAR
INX
ORE
JRZ
M o
JRZ LG EHETT
CALL OuTCH
JUPR L L LOOP

g ONULLT

B

oI

. 31
SRITT 5Y

g

i

‘ g.mUIT='FGP E

RET

 SNLPNT AND TABPNT-~FRINTS NL-S AND TABS

NLPNT:  MVI ALNL

, JMPR TABPNI
TABFNT: MVI A, 7 7

PAGE 2



TDL Z8Q CR/M DISK ASSEMBLER VERSION 2,21
LR - ZGRASE SUBROUTINES

X}

PRINT ROUTINES

Q03E7
00377
QOmE
QoRa-

QO30
QO30T
QOZE~”
OOEF S
Q0427
00437
Q044
Qo45-
Q0447
Q047
Q0447
ooac”
QO4F -
QoERe

Qo=

D055
O05& 7
QOE7 -
falniat=Ny
oO5e -
QOSA 7
GOERE”
OOSC
QORE -
OO&O 7
QQe2”
QOAS

QO&ST

O0&E"
- QO&ETT

[RIaT A"

Q06"
QOECT

OOLE”

0oO71”

OO75E"
QUFTES
QU746

oD 0000 08
o

&

It}
4F
0&0C0
1801

[
0

ES

21 00827
ES

&0

&

e

A7

F2 o0sz”
EZD

S0 Q00008
oo oOscs

01 0S01
ES
SE

23
5é

s

- ER

AF
EDE:
CR7IC

20053
.

18F7

r

1%
A7
2003

Bi

2007
CAR0
COoOO00: 08
OEQO ‘
1OED

on

2005

CALL DOUTCH
RET

TABFNL:

sPOECA--PRINTS CONTENTS OF A AS UNSIGNED

DECIMAL NUMBER

POECA:  PUSH B

5 SAVE RO

MOV T2 A SSTORE A IN B

MVI R,O0
JMPR PDECEL

SFRINT BC

FFDECBC--FRINT BC AS 14-BIT SIGNED #

POECERZ: PLSH B
POECEL: PUEH D
FLISH H

LXI 'H'I - uDTBL

PLIEH M
MOV H. B
MOV L. O
MOV AR
ANA A
P L PLUE
MVYI A, ="
CALL OUTCH
CALL ARR

o w PLLISS

SNOW WE HAVE HL=WHAT S LEFT.

SHL-DIVIDE TABLE

SFUT BCOIN HL

S CHECE FOR NEGATIVE

sPUT OUT A -
$INEGATE IT

SP-0IV TABLE

SUSE B OFOR LOOP COUNT AND C=LZ SUPFRESE FLAG

$DE I8 THE SUBTRACTOR
‘ LXT B.S01H

XTHI.
MOV E.M
INYX H
MOV M
CINX H
XTHL.
XRA A
DERC T

w o LOOFS

oo SLIRT:

AINITIALIZE (SURE)
sHL-ZTORF
SGET SUBRTRACTOR

FRACK TO WHAT S LEFT
sCLEAR CLIRRENT DIGIT

BIT 7.H sDID WE GO -7

JRNZ L MINLE
CINR A
..."\'i F‘ R 38 ) E: L‘ B T-

FRESULT WENT NEGATIVE.

oAy I
ANA A
JRNZ

OR&

w o MINLEE

oo PRNT

. FRNT: AL 707
CALL GUTCH
MVI 0.0
DNZ

CDCR oo
JRNZ L DONE

s BHLZE

JRNZ L. EKLZ

LLLOOE

CORRECT IT

sIE DIGIT O

#HﬁVE;NE FRINTED A O

S BEFORE?

s MAKE INTD ASCIT

© 3AND PRINT IT
CSSET LZ FLAG

sLOOF BOTTOM
$WAS NUMBER ZERO?
S NOPE



SUR

PRINT ROUTINES

OO7E"
Q0767
Con7n”
OO7E~
QO7F -
COOR0
ool

QO3
QOED-
COORE”
OOEF
OOe0 -
nowRL”
oowz -
QOE
QOe4-
OOPE”

OORéET
QO27 "
O0wa -
0Oen -
QORE”
O0A0 -
CQDAZT
0084 -
COO0ALT
QOAR
OOAF
[BINTATARSS
OO/
QOALS
QOAE”
QOAF
QORO -
OORL-”
18] 2 el
QORERS
OORS -
QORA-

QOBR7
OORST

L OORS
OuBAT
L DORRS

BER0

CO 0000 0A
El

El

o

C1l

o9

2710

L
iad
m
D}

7

A7

Fo
2F
&7
70
&F

L Lpe}
e ot

N

o5

1l 0000

Lo O25F7
7E

215
=004
D&Z0
120z
nD&z7
ER

1BES

_7E"

Fs
OF
OF

OF

« « DONES

sDIVIDE TABLE FOLLOWS

TOL 280 CR/M DISK QSSEMBLER‘VEHSIDN 2.21
- ZGRASS SLUBROUTINES

MVI A, 707
CALL OUTCH

FOFP H

FOF H
FOF I
FOF R
RET

sPUT OUT A ZERD

COTRL.: . WORD 10000, 1000, 100, 10, 1

s
AR

T

MPLITE ARS

(HL)
MOV A, H
ANA A

RE
CHMA
MOV
MOV
CMA
MOy
INX

.A
L
A

T DI

RET

$ INHEX—-GETS VALUE IN DE FROM HEX CHARS HL->AT

INHEX:

]

AN

" n ALF’H::
-« ADLNE

- INOL2

s HEXHL--FRINTS BYTE HL->AT

HEXHL ¢

- HEXBYT:

DALy

CINX H

PUSH B

LXI 0.0
CALL CARTYF
MOV A-M

JRZ W W INDL
JRNE L L ALPH
SUT 20H
JMPR L L ADD
EUT 27H
XCHG

MOV LA

MVI E.OQ

DAD
DAD

nAan
LIAD
XCHG

mIITIX

‘.JMF‘FZ "
FOF R
RET

» SAN

MOV AN
CPUEH PEW
CRRC

L ORRC

RRC

s ACCLIMULATOR

115 NUMEBER OR NAME?
sGET CHAR ANYWAY

s 15 DELIM

s 15 NAME

s NUMMIE

sADD IT IN

$SHOULD BE A-F

sMUL BY 16
s AND ADD
CSPUT IN D
sNEXT CHAR

IN E#NEW ONE

IN HEX

FAGE 4



SLR

S o= ZGRAZS

FRINT ROUTINES

COORCT
QORD-
QOG0
QoOCL

QorE

00CS”
QU7
QOC®
QOCRBY
OOQUE~

OOCF -
COOCF
OO0~
oonls
oonz”
QO0EY
aone
QUL
OODD-
OODE”
QOLDF
QOED”
QOEL”
QOE2”
QOEZ~

QOE4”
CQOE4"
QOES -
- QQE7”
O0OES -~
- OOER*

QOESS

OOEE *
OOF1
DUOF3C

QOF4-

COOF&ES
OOF7~

OOFET

OOF S

OF

L0 00C1”

Fi
E&OF
FEOA

2802
C&O7
C&EZ0

0 QOO0 00

o

ES
05
o5

EDSR &00H

BEOAODA

01 0003

09
73
75
o1

b

El

oe

o5

ODES

£

21 &0C7
B

DDE1L
ChQRE7
2005
El
DoE1

i1

R

N
o
i

fi s

e« HMIR?

»w THERE®

TOL Z&0 CF/M DISK ASSEMBLER VERSION 2.21
SUBROUTINES

RRLC

Cakl . HNIR
FOFP PSW

ANT OFH

CFRI 10

JRE LWLTIO
ADT “A« =95 =1
ADT 707

CALL QuUTCH
RET

5410
sADD OFFSET

. W LTLOE $MAKE INTD ASCIT

#TEMPCHN-—LINKS HL INTO TEMP LIST
INs HL=->BLOCK TO BE LINKED IN
OLT s SAME

=
i
....;

Er  BLOCKS LINEED IN SHOULD NOT HAVE =STUFF
HANGING 0OFF. THAT IS, NAMEBLOX WITH
POINTER VALUES SHOULDNST BE TEMPCHNED

LEE R T IR BT JYY Y

TEMPCHN: |

FLSH H

FUSH I

PUSH R

LOED TEMPHDR
SHLD TEMPHDR
LXI E,$NLINE
DAL
MOV
INX
MOV
PP
FOP
FOF
RET

tPICKUP CURRENT FIRST
$STUFF NEW GUY

-

3

i

Iiomzzrzo
~

#TEMPUNCH-—FULLS HL OUT OF TEMP LIST

3 IN: - HL=ZBLOCK TO BE EXTRACTED
AT BLOCK EXTRACTED

TEMPLINCH:

FlIsH B

FUZH X

FLISH M :
LXT H. TEMPHDF-$ML INE sLISTHEADR
PUEH H $EAVE POINTER IN X
FOF X o ‘ '
CALL NXTLNE $GET NEX GLY
JRNZ . W THERE SGOT ONE

POF H e .

FPOF X

FOF B

RET : SRS L
POF B $GET DRIG HL
PUSH B ~ IANE SAVE IT

-« MORES

W RETS

- PAGE

-



TDL 720 CP/M DISK ASSEMBLER VERSION 2,21 | . PAGE
SR - ZGRASS SUBROUTINES = | -
PRINT ROUTINES ' |

C00FAT ES . PUSH H

OOFE*  AF XRA A | “
OOFC*  ED4Z | DSBC B | s HL=BC?
OOFE*  E1 POF H -

OOFF*  ZOEA JRNZ . . MORE s NO

01017 CD 02277 CALL NXTLNE

0104°  DD7S03 MOV $SNLINK (X)L

0107°  D0O7404 MOV $NLINK+1(X),H 3 YUR
010A”  18E7 JMPR . L RET

5 #ISTERM—-~-RETURNS IF NULL, ETC

FALLOWS NULL.-NL. 275 737, AND 7 7 A%

sVALID LINE TERMIES AND JUMPE OVER THEM |
CSALSD CALLS PUTLPT FOR YL

SER.TERM IS OTHER TERMIES SEEN

Qloc” 7E ISTERM: MOV AWM

olon” B7 ORA A

O10E~ ce RZ

OLOF < 23 CINX H

01107 chO 0243 CALL PUTLPT

01137 FEOA CPI NL

0115~ CE ' / RZ

01147 FEZC , CPI 7,7

0118~ CE , RZ

0119 FEZO CPIoC o

011R~ ot RZ

alic FE23R CRI <8

011E~" s RZ

01L1F~ 2R DX H :

0120 3 o ' nex H $BEE IF NULL BEFORE IT
0121 7E MOV AM $IN CASE OF SKIP 999
0122 B7 ORA A SWILL BE -2 BEFORE STRING
O1zzs 23 INX H sPOINT PAST NULL

0124 7E MOV A.M $E0 A DOESNST HAVE NULL.
ok beiate coo0243 CALL PUTLPT 1 5AVE PTR

olza” ] RZ ~ 30R AT ERROR

0129 Choo000- ’ CALL WARNFF s WARN THEM

BN Relnde RA4F 4F 204055 LASCIZ /TON MUCH ON LINE: / \
QL13F cO 0000805 O CALL ARGLIN SPRINT IT

0142~ 0300207 WMEONLENT

5§ #ISNL-—RETURNE Z IF CR OR 3 3
sIISNL DOES ELR FIRST,

5 IN HL-3CHARACTER

$OLIT 4 HET IF CHARACTER 15 CR OR 5 OR NULL
0145 CD 0L1SBC KISNLE ‘IQLL hLB‘ i 3mn KLE FIRST
014z 7E COISNLE O MOV oA.M
014w B7 , . ORA A
01487 CE PR S RSNV LA LY A
014B°  FE3E ‘ PRI 3¢

ol4mc Ce . RZ



TOL 780 CF/M DISK ASSEMELER VERSION 2.21 e  PAGE 7
SUR — ZGRASS SUBROUTINES
PRINT ROUTINES |

Qlag” FEOA CRI N
0180 o RET

3 #SCANNL-—-SCANS LINE TILL MEXT Nl

5IN HL~>CHARALTER
$0UT HL~FAST NL

0151 7E SCANNLE MOV AL M

0152 A7 ' ANA A $IS NULL?
01537 (= S RZ

0154~ ] INX H

0155 FEOA : CRI NL 15 NL
0157 O ; RZ

D1EE- 12F7 : JMPROSCANNML s LOOK MORE

;5 #ELB--KILLS OFF BLANX#

$IN HL-ZCHARACTER. PFAYBE BLANE -
$OUT HL->FIRST NON-BLANK CHARACTER
SELBING INCREMENTS HL FIRST

LN RTARY N ELBINC: INX H
alER” 7E CkELB: MOV A.M

- olBLT FEZO DRI BLAONE
O15E " (0] RNZ
Q1R 18F% AMFR PLEINI

1M

5 %lLEAhIT~*PLEﬁR FROM HL FOR BC BYTES
Oléal” ES ILEARIT” PUSH H
Qlezs DS FLISH I
Olan =4 ‘ MOV T H
Oléa4” =00 ‘ TOMOV ESL
Q1a57 T, INX I
Ot SO0 MVI M. 0
Ol s EDRO LOIR
Ol&AT k) FOF I
Olap” El FOF H
O1as e N RET

f #ECANLAB--SKIPE OVER LABRELS#

O1&D- ooo0RsF SCANLAR:E CALL CARTYFR SEET CO7E
Q1707 co o RZ tRET IF DELIM
1717 2% - . INX H

Qi72ar 1R ‘ JMPR QFQNLQB

3 &QEGFYwmuUPIha HL TO DE UNTIL DELIM IN A SEEN#

0174~ BE ACOPY:  OMP M : T e
Q175" 2E04 CEL JRZ LT CCORY DELIM TOO.
0177¢  EDAG TR I 2 ) G » ) SRR
Q17ss 1aF2 S GdMPRACORY



TOL Z&0 CP/M DISK ASSEMELER VERSION 2.21

SUBR

FRINT ROUTINES

, O17B"

0170

O17E”
011
olsa”
Qolazs

ol1a4-

O18s”

01
a1l

o
KR iR

Q1sa7
Olap”
O18n”
0190~
Q1%L

gl
C01e4”
Q1977
QOles-
ales”
(R
Ql9F-
QLAY
Q1az”
O1ASY
01A7~"
IR ATA R
QOLAR”
PRI 0 2 41
O1AD7

QlﬁF*\

QlBl
O1B4-

O1R7~

O1IBAT

CO1RBDC

EDAC

o
COO14%”
aCF

7E

FEZO
20F6

B7

o

o5

FOES

A LZSE
7

BS

2004

SO OOO0s 07
24
FOZA GE2SE
FO7ELA
E7

202F

01 0013
FoO®

CoO000: 09
F&

B

7E
FE2Z

%'un~
Ch QOO0 04
, n1 ann

ooooz
22 &ESE
01 0005

—- ZGRASS SUBROUTINES

L OUTE

LD
RET

3 HSCANB--SCANS PAST NEXT BLANE OR TO NL#

CANE

-t 3
Z

wE e uE Ny

“g

SQANB#

= %
-::ln;j)

D
L

M3 g M8 as aa

ESWITCHE

N
N
+
+

?”.;Daﬁm:

e N

L0018 ]

) (I. E.,
S SET IF FPOINTING
5z ULEAR IF = AT A BLANK UPON EXIT

~~HL~3CHARACTERS
OUT——HL~3AT BLANK FOLLOWING

IT

CALL KISNL

RZ

INX H
MOV AL M
CFI BLANE
JRNZ SCANER
ORA A

RET

WITH POSSIBLE LEADING
NONBLANK CHARS
SKIPS OVER A BUNCH OF NON-BLANKS)
AT A NL.

MUTTIN (USES MACTOR)

HL~3CODE

A HAS RETURNED TYPE.

FROM $RVETUFF

oLD MIB IS

FLUSH B
FLUSH Y

§SAVE R

$SAVE Y TOO

3 OR NULL

DE Hﬁﬁ

TT'H-—PDPH ONE LEVEL IN A MACRO:

VQLHE

ZQPPEﬁ AND lALLER RESTOREDR

LHLTY MACTOF $GET MIE
MOV A.H 315 ZERO?

ORA L sIF @0, IS FROM
ZERROR ER.RET $AND IS BOOBOQOLC
JRNZ L L0001

CALL ERRFGM ’

SBYTE ER RET

LIYD MACTOF
MOV A, $GOSURCY) sCHECK GOSUR COUNT
ORA A s IF RO, IS GOSUR RET
JRNZ . LDEC 3Dy IT '

CALL GETOPND

LXI Es$RVSTUFF

DADY B

PUSH FEW
FUSH T

MOV ALM

ORI $MIBBLE
CJRNZ L DODD
CALL  DELMIR
LXT B.$CALLER
CALL NXTABC
M{lﬂ TOFR
LXI B,sLINFTR

CSHLD

o1 ’u- e an

$GET

Lo
]

13
I
I

AVE

H

sPOINT IY TO GOODIES
STUFF IN ARDE

A.DE FOR EXIT
S BREYBLET

NSTEAD OF $MIBBLE

F S0,

DONST DELETE MIRB

FOINT TO CALLER

STORE
CINT

IT
TGO

BLANX

#-LEVEL

CALLER RETURN



CTDL Z8O CP/M DISK QSSEMBLEHKVEREIGN 2.21
- ZGRASE SUBROUTINES

SR
FRINT ROUTINES

GlLco- Ccho022A7
Q1oEs oy
0lcas Fi
Ql0E7 B7
OlLCa” 2005
Qiloas SEO4
O1CAT 11 0001
olon” FLEL
OLCF- -1
alno-” oW
oLnL- FOEE14A
Qin4g- ER
oloEs 1aF1

Loz~
Oihs-
Glpw”
QLA
Qlng”
010D~
OlEO” 230%
DlE2" &3
QlER” 1z
O1E4” 18F3
QlE&” Co OZEF-
GlE=e” 2004
OLER” ER
OlEC” o
OL1EF~ E1l
COLFO- X5

05

ES

14

BE

2009

CoY O25F7

OEEF-

Q1F1” Y
OLFz2” 25

O1Fa”
01F4”
O1F&”

COLFAT

OLFR7
OlFE”

o=
FOES
FIZA &25E
EE

FO&&O4
FDAEQS

D BT R YT R R

w o GOCIN

oW GOEXE

-« BYE®

-« DECE

3 *ETREGQK~-—CHECKS IF TWO

IN
aUT

STRERKS

e mTROE

o« STRLE
ww S TREE

. ETRZ:

R S

FAGE

CALL NATABC
FoOF T

FOF FPSW -
ORA A

SJRMZ L. BYE
MVI A.$IVAL
LXI I 1

POF Y

FOF R

RET

DCR $GOSURY)
XCHG

JMPR L L GOEX

s LINE
sGET RETURNED VALLES
 BACK——WAS A=07

SEOMETHING WAS FASSED!
s DEFALULT=SUCCEED

3 GO BACK

SDECREMENT COUNT

sDE HAD RETLIRN POINTER
sALL DONE '

STRINGS EQUAL TO DELIM*

STR1
sTR2

HL->FIRST CHAR OF
DE~ZFIRST CHAR OF

DE.HL. SAME
Z SET IF STRINGS = TO DELIM
Z CLEAR IF STRINGS NOT =

FSAVE DE

FAND HL ;

$GET CHAR DE POINTS AT
s I8 SAME AT HL POINTEE?
$IF NE., CHECE CARTYFS
$CHECE TYPE

$IF DELIM

FLUSH D
FLUSsH H
Loax o

JRNZ LG ETRL
cAaLL CARTYPR
JREZI L LETRE
ITNX H :
INX L
JMFR
CALL
JRNZ

s TRY AGAIN
sDELIM™

« « STRO
CARTYPR
- e BTRE

XCHG : §TRY OTHER ONE FOR DELIM
CALL CARTYF PSETE Q78 QK

FOF H
POF I

RET $SINCARA)

3 #FINDLAB--3EARCHES FOR A LABEL ON A LINEs

5 IN

;00T

u
¥

FINDLAE:

HL~>LAREL SOMEWHERE
HL=ZLINE BEGINNING WITH LABEL
OR ER.LAR GENERATED

FUSH B
FUSH O

FUSH ¥

LIYD MACTOF
XOHG

MOV HL $STRPTR+1(Y)
MOV L, $STRPTR(Y) .

o



TOL Z280 CP/M DISK ASSEMBLER
SR — ZGRASE
FRINT ROUTINES

0201
QZ04~
D205
Q207

a1l O00A
Q%
QL0A

Cnooin7e .o F

OZOAT  EEOE
QzZ0C” 7E -
e} 2

Q20E” B7

Q20F 7 2004 +

ozl CohoooOsa7 +
0z14~ 23 ’ -+

02157
OZ157
O21la7
oz1g”
2147
OZin”
O21F-
0Z20

ayirt e

A 0
B E
20OF4
18ED
COoOL&n”
FOE1

ol

-l

o

KIF

2z anm

[ IR 1 )

el
omREe

0ER7

a1 0005
1203
01 0003

Q23R o NXT
G22R7 ns

L N

BE

Q2207 22
CREZES Sk

COREF
02307
e h
i:’ -y .E:.":, o

76
BZ
ER
b1
cw

.....

n
k]

ozm4r GET
L 0EEe”
COEEAT

FLES
FOZA A25E
FIAEQS

Ll T3 213
1 b
oz
-~

NYTVAL:
NXTLMES

NXTPTR®

VERSION 2.3

SUBROUT INES

LXI B,$SASC0IT
oan B

MVI B.NL

CALLL STREQE
JRZ . LFINX
MOV ALM

INX H

ORA A .
ZERROR ER.L.ARLC
JRNZ L L0002
CALL ERRPGM

. BYTE ER.LAR

INO:=

CANE

QOZs
CMP B

JRNZ . L SCAN

JMPR L L FING

CALL SCANLAB
FOF Y

FOF D

FOP B

RET

INX:

FPAGE

sPOINT AT STRING
sLOAD B WITH NL

s OKY=-~G0T IT
sI5 NULL?
s ADVANCE HL

IS ANLT

sNOFE. LOOK MORE
sCHECK FOR LABEL
sPOINT PAST LABEL

#NXTFTR. NXTLNE. NXTARZ--DOES MOV HL, (HL)#*

NE:TE-;: BC OIS
NXTFTR DOES MOV
NXTLNE DOES MOV
NYXTVAL DOES MOy
NxTABE DOES MOV

ML -S0METHING
HL. CONTAINS
CAND Z IS SET IR

LXI E.$NVALLE
JMPR NXTABC

LXI B, $NLINK
DAD B sADD IN
FUSH D '
MOV E.M
INX H
MOV s M
MOV AL D
aRA E
XCHE
FOP
RET

ARCE

0

#GETLPT--GETS LINFTR

LPT: FLSH Y
LIV MACTOR

THAT

CLOBBERED !

HL.» (HL

HL 2 $NLINE(HL)
HL. 2 $NVALLIE (HL)
HL. - BC(HL)

STUFF
M=

s NAME L INK
BC TOOHL

sGET IT

§ BLOW STUFF

FGET SECOND HALF
s CHECK FER ZERO

s

wn M8

!é: ETs Corg
tEXIT

INTO HL FROM MACTOP#

s GET MACTOR ADDR

Mo L $LINPTR(Y)

10



TOL Z&O CP/M DISK ASSEMBLER VERSION 2.21

LR

FRINT ROUTINES

02307
024"
24z

Qz43”
Q245
Oz4%-
o240
Q24F 7

OES1”
ozSz”

Q2S5

Q2577

QREm e

OEET
DESA7
oS0

DREF-
D260
OZ&E
OZ&L"
QZ&bL”
QRER

0Z&R”

OREES

0270
OE7Ee
Q275"
0z7E”
0768
Q270"
OR7F
b=ty

OmEE

bt

FO&LOE

FLEL
(e

- FDES
FOZA A25E

FO7505
FO7404

C1EBEF.

s

]
01 Q005
Fhnos

izl

L

o
| ]

0l FFFR
18F&

7E
FEZ4

TR
Lralal -

FEZ0

FA 0z82°

FEZA

Fa ozz4-

FE41

FA Ozgz”

FESE

FA 0z86~

FE&1

FA 0z82°
- FE7C
Fa ozse”

AF

[l

27

R e A

- ZGRASS SUBROLUTINES

GETLFX:

5O#PUTLRT--FUTES LINPTR FROM HL INTO MACTOP®

FUTLFT:

FOF Y
RET

FLISEH Y
LIYDN MAC
MOV $LIN

TOF
FTR{Y) L

MOV Ha SLINPTR+1(Y)

MOV SLINFTR+1{Y}).H

JMEROGET

5 #INCSIY~-ADDS

INCEIY:

IyoTs

FUSH B
LXI E.5
DAY B
POF E
RET

$ #DECSIY-—-SUBS

DECSTY:

§ HCARTYF-—SETS CC78 ADCORDING TO WHAT HL POINTS

IN
T

WE S8 WME un

CARTYA:

[T RReT )

CARTYF:

CARTYA:

FUSH R
LA B.-5
AMPROIYD

HL-=CHAR
HL -~ CHAR
Z CLEAR,
Z CLEAR.
Z SET

MOV Al M
CRI <%
JRZ . .CA

. [’_‘:F: I - ‘:) o

vuwﬁma.

I I 1

D0l R
1 T e

U S N A R

L IO Y

CRI CZT+
JM L CA
CFI 1410
1 R I

CRI 1410
JM L L CA

XRA &

RET

STR

LFX

5 TO IY#

S FROM IY#

LT

ACTER
ACTER

. CLEAR
o SET

¢ CLEAR

SES A INSTEAD 0oF M

IF ALFPHA

IF NUMERIC

IF DELIM

sGET CHARACTER

16 15 ALFHA

sFOR LS

1

u
?

1

I
?

u
*
+E7 B
u
2
o
L3

. $SET CARRY.Z IS CLEAR

DELIM

£

1

I

bEx

I

£

DELIM

IS ALFHA
LITTLE A
IS DELIM

IS ALPHA
SET Z,CLEAR

: NUMERIC

LITLE Z+1

CARRY

FAGE 11

AT
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 SUB - ZGRASS SURROUTINES o
FRINT ROUTINES

ORES (e . CRET .

Rales=T %0 A7 « .o DAY ANA A $CLEAR COARRY.
, : , s LEAVE 7 CLEAR
Q=7 (8 ‘ RET o

ORERe SUBEND:

« END



TOL 280 CP/M DISK ASSEMBLER VERSION 2.21 AR . PAGE 13
CBUE | - ZGRASS SUBROUTINES
et SYMBOL TABLE 4444+

AAEN QOEF ABRZ Qoece ACORY 01747 I ALLOC 0000204 X
ARGLIN Q000:05 X ARGETE &A000 BACKGR &S00 BLANE 0020
BOTRAM &000 BOTTOM &£4A% CARTYA Q2407 I CARTYF O25F7 I
CHARSL. &S00 CLEARI 01417 0 I CLEARS &004 - CNTRL. Q0O
CNTRLE ASCD CNTRLD &50% CNTRLL 001s , CNTRLZ &5E4
CPLARE &110C CPLESIZ 0140 R QOO CERLOK. &4620
DEFLLAG A2460 CURCX  A214 CURCY  &8146 CURREN 44A5
L0 o0t oLt o0le. CLOX 0 OO0 ; Loy ataluln]
C.OF 0013 CLST Q002 CaX 0003 C CLXF OOOF
L. X5 QOO7 C.Y QOS5 C.YF 0010 L YE QOO
OOTON ASCE DECSIY O25%¢ I DELMIE QOOQ0:04&4 X DEVERL.  &58%
CREVCLO &579 DEVCLL &57B OEVCLE 65700 C DEVCLE &57F
DEVIZLA &53 DEVOLES &A38323 NEVOLA AR5 DEVCLT7 &587
DEVFR &S0CR DEVHCE AS8F DEVMD A5BER ’ - DEVNM  &5R7
DEVNT &580 DEVTNA 4SRBEEB DEVTNE A4SBF . DEVTNDC &5032
DEVVA - &SRO DEVWAR &57% DEVWER  &501 DEVVEL. &45%1
DEVVC - &505 DEvVVD &S0 DEVVN  &5RY O DEVVE BT
DEVXCD &SR3 DEVYLCD 4SES DOLFLH &ZES DOLPPT &ZEA
DLMBET &577 EDBCNT 44AD0 EOCCNT 4447 EDLONG &212
EDMODE &210 : EDNAME 4441 - EDNCY  &BOC EDONCY  4&20E
EDNEWS 4445 EDQCX  &203 CEDOCY &20A/ EDFN HE04
- BT L2204 EDPTRE &4A8R O EDFTRL &4A% CEDETR &21A
ERABIT QOO2 ERRFGM 0000807 X ER.ARA OOZF ER. ARG 00324
ER.ASN 0015 ER.BOX 0014 ER.CHN 0002 ER. MO QOILF
ER.CMY QOL4 ER.COR QO1E ER.ICTL QO34 v ER.DEL 0024
ER.DIM Q030 ER.DIV Q018 ER.DF 0037 CCERLDEE QO
ER.EDT 0025 ER.FMT Q032 ER.FNF OOl ER.FOR Q022
ER.IMF 0003 ER.LAR 0025 i ER.MAD 0022 ER.NAE ©OZD
ER. NAM QO2% ER.NEG Q024 ER.NOT 0023 ER.NUL QO2%
ER.NUM OOZER ER.NXT 001D TERLOFL G017 . ER.OFN 0014
ER.OVE O01E ER.FAR QOO026 ER.REN QOO0O20C ER.RET Q024
ER.SEF 002 ER.SNF 0021 ER.SPC O0ZE ER.STE Q004
ER.SW 0032 ER. TER 0020 v ER.UFL Q033 ER.UNF Q027
EXTDEL OOZE E.HVAL 00z E.LVaL o001 E.S1Z 0005
E.TYP 0000 E.VAL Q001 FONTH 4502 - FONTI  &5DE
FONT.S  &SD4 ‘ FONTE &30S FONTL  &5D4& FONTY  A5EOQ
CFONTY  &5ESZ FINDLA O1F2- I FIRST  &483 FL.AGE - ABCR
FOREGR &500 FRAGZT 0400 - FREE 0000z 08 X FREELS &5ES
COFSTOOL &420 FETINT &ZEC. FWDOPTR &SE7 v GETLPT Q2347

GETLRFX 02407 CCGETORN QOO0 0% X HCAREA &593 HEXBYT OQORS-
HEXHL QOR7- INCELY Q?Sl’ INCRO - ASE® INHEX 00947 I
ISNL  O148° ] ISTERM 01007 IYOUT  0zSs” WUNE am4z
KRLOCKE &5F1 KEYFLG A7FF KEYPTE &322 ‘ FEYTRE &£7F7
EISNL . Q1457 I FLE O1ER- I ELBING 013567 LF OO04
COLISTON &3E2 MACZSTL &5324 MACTOR £25 MAXFRG 0040
O MRMX LEER ' NELEER 0000  NBLEM 0001 NEWROT 4210
ML 06 . - NLPNT  GozCs I NSQ&BR LHEOZ : NUMBLEF  A4A/73

CNXTABC Q224 I NYXTLNKE Q2277 1 NXTFTR 022B" - 1 NXTVAL ozz27 1

COLDCHR  &4A0 ; DLDCUR  &4%F ¢ ' DLDHEY LA2T s DLOXY &5EF o
ONEBUF 4729 - OPRL 0014 . OFREF 4SER o OPRSTE 6547
COOPRSZT ASB3D o DUTCH 0000:0A X QUTOFF &2E7 FONT &35E
;[Pﬂﬁﬂﬁ\z063&s I FDECEL OO0 FROECBC. QO30 ‘ ‘PIXV&L;ﬁSEE' '

CPOINTE 4487 - PONOFF 45DA - FRINTA QO1E° ~ FRINTF oooD” I

PRINTH 001A“ I  PRINTR &540 PUTLPT 0243 1 = RAMEND 7FFF
RAMETR &%00 RANSHT &55F RMOTMF 4532 RUBACK 0005

-t
)
et e

|
-

i

-.
A
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SUR 0 — ZGRASE SUBROUTINES ' : '
dbbt . BYMBOL TABLE 4+t

RUBOUT OO7F SAVESP 4230 SCANR S OL7ES I SCANLA OL&D I
SCANNL. 01517 I SCNEED 0004 SCRWIN 7000 SOFRSPE ASZD
SOFPREL &53F ETACK - &0CE STAKTO &000 CETRERE OID77 I
STREIZ &B00 SUBEND Qager  BURETU 4534 SWITCH O12A7 I
TAR 0009 TABFN1 QO327 TABPNT 003207 I TAFBUF &4B3
TAPCON &46F TAPFRO &4B1 TBFEND &332 TEMFCH QOCF- I

© TEMPHD AOCA TEMPS &2ES TEMPLUN QOE4- I THMFARG A7AI

TOF AT1E TTYBEG &24&1 ( TTYEND &ZE1 TTYINT &ZEZ=
TTYFTR AZEL TXTWIN &7E2 UARTFL 6490 LSREND &5F1
VAFTR  &B73 VOCHAR &47E VIONLF - &S0CF VIFLH 4545
VOTCED 4563  WARNFF QOO0 I WRMODE ASEE ZGIM2 000l
ZGREND 421D $AADR 0010 SADDRE 0007 FAODRI QOOO0O=
$ANDRE QOO HANY Q0lA FANYNA FFFC CHANYVA FFFE
SARGFT 0011 $RGOGFTR QOOF ' CSENDL 0007 $CALLE Q00D
SCMDAD Qols SCFLEL. QO2ZA SOTRLO O02a SOATAR QOOO07
$TOLDE 0001 SOOLO0 0002 ) SIVAL 0000 $END Q0L
SFADR  QOOE HFLAGS Q002 , $FOREBL 0024 SFORFT OOOR
H#FVAL 0004 FEOSLIE O01A SIADR  O0OC FINFRL 0013
HINFFT 0014 $IvAal. Q004 ’ SEEYRL Q024 SLENGT 0001
SLINPT OO05 SLOCPT 000w SMIBRL Q022 EMIBEN OO1ER
SNAMAD Q004 o SNAME 0004 ' SNASCI OO0 SNDEL 0030
SNLINE 0003 ShULL 0002 SNVALLL 0005 $REFEA OODLE
SRVETIY 0013 FoAME Q020 : FEOSCT 0004 SSLEN Q004
SSTRAD OO0E SETRFT 0003 $TAF Q000 STYFE 0O0GO0
HLISE QOOS BLNE. Q0002032 X LOATA. QO00# X FPROG. OZas~ X
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o ~ DOL--DOLOOF STUFF AND MIE STUFF '

« INSERT AfZ. ASM
@.REMARK /
3 * /

Hedt 3t
3 I
#
#
#*
3
#
He3 3 33

"WHEN YOU CARE ENOUGH TO PROGRAM
THE VERY BEST"
7 GF\'Q":‘;{’E. Va2 (:J (:l OO0 li) 3] (:} f
EY JAY FENTON. NOLA DONATO. AND TOM DEFANTI
() 1972

PARPASRAISARARARIRERD A

/

« INSERT A ZRAM. ASM
- LINE
- FREL.

« IDENT . DL

- INTERN DELMIE
- INTERN DOCHE:
INTERN KILMIB
« INTERN MAKMIB
. INTERN STOF

s

«EXTERN ARORT
~EXTERN ALLOC
~EXTERN ALLOCD
EXTERN ARG
LEXTERN CZCHEK
LEXTERN CLEARIT
LEXTERN DECSIY
+EXTERN DISPLAY
+EXTERN ERRFGM
EXTERN EVAL
LEXTERN EVALARG
+EXTERN FREE
«EXTERN FREEALL.
«EXTERN GETLFT
LEXTERN GETOPND
EXTERN INCESIY
CEXTERN INCUSE
~EXTERN ISTERM
«EXTERN KRCNLP
~EXTERN KISHNL
LEXTERN LINEF
LEXTERN NXTABZ
JEXTERN NXTLNE
EXTERN NXTPTR



TOL

DL

Oo00

QOO%
0004
o007
DOOR-

- OODOE -

QOOF -
o010

001z~
OoLa”

0014

OOL&”

00177

Qoles

Gola”
oole”
QOLE”
nozt-
Qoz4-
Qo7
oozay
QUZRY

ﬁn:mw

(_)U':Q"‘

nu”i"

aluiciny
0040

‘nnﬂj

{ m4 eR

0046 ;T

R 16 7

QO4s -

CQoan-

AR AN N N

ué HEER
DIEEL &209
22 LZEA
7

BS

2844

0o om0y
£
)

b
03

s {T]
in

nl OO0F

DO D000 1w
nDo7410
DO75S0F

El
ooooiasy
1323

22 L2EE
OO00s 11
I OOO00:s 1=
oo Q000 O
Doza &2ZEA

s st

(I &

B?
2000

DDAG04

ER AT ETU o

01 000a
Ay

oo 000

t:)ﬁ'iE'

720 CP/M DISK ASSEMBLER VERSION 2.21

- OOL--0OOLOOF  STUFF AND MIB STUFF

»EXTERN NXTVAL
« EXTERN FUTOFND
SEXTERN FUTLPT
LEXTERN SDEL

LEXTERN SNAF
s DOLOOPED MACRO FPROCESSING LOOF
3 CALLED WHILE WAITING FOR HUMAN INPUT
3 THIS ROUTINE WILL EXECUTE ONE STATEMENT FROM
3 EACH DOLOOPED MACRD ON THE DOLDOP LIS
$ AND THEN RETURM '
OoCHK:  LHLD MACTOP
PLISH H
LHLD DOLFLH 3 START LIST AT THP
LXI X, DOLFLH-$RGFTR :
. NEXT: SHLD DOLPFT 3 STUFF INTO wDRhINu FTR
Moy A H
ORA L. $I% PTR ONULL?
JRZ . LDONE % EICKEOUT IF DONE
3 SHOULD WE DELETE THIS MIE?
INYX H 3 MOVE TO FLAG RBYTE
INX H - , *
RIT SOOLDEL . M
Dicx H : o
DX H
JRZ . WNDIE 3 ND
5 DELETE BIT I« SET - S0 KILL THIS GUY OFF
FLISH H ‘ ‘
LXI B, $BGPTR $POINT AT NEXT
CALL NXTARC
MY SRGFTR+1 (X H ¥ SET FREVIOUS
Moy FRGFTRIX) - L s TO POINT AT US
FOF H S ‘ : RELEASE MEMORY
CaLL DELMIE .
; AMPR . « NEXM 3 NEXT MACRO
§ GOOD DOLOOPED MACRO e
o NOIE2 SHLD MACTOR 3 SET THIS GUY AS ToP
caLL GETLFT 3 GET STRING SCANMING PTR
R Wt CALL LINEF 3 EVAL A LINE -
: CALL CZCHEE S DERLIG/CNTRLZT
LIXD DOLFPT 3 IX=2CURRENT MIE
§ DID THIS GUY RETURNT : ~
CAlL ISTERM SPROPER TERMY?
ORA A S NULLT
JRNZ ,.NEXM §NOFP-NEXT MACRD
3 YES HE,DID - RESET STRING PTR TO FIRST CHAR
MOV H: $STRPTR+1(X)
MoV Lo $STRPTR{X)
LXI -~ B 5 QuhTI ;
: - DAD B
5 STUFF POINTER Bﬁtb INTG HIB

lﬁLL FUTLFT

FaGE 2



TOL Z&80 CF/M DISK ASSEMBLER VERSION 2,21
- DOL--DOLDOF STUFF AND MIB STUFF

Tk

CQOS9

QOS0 -
0053
QOS54

C) (“ [ o

o dilE

QOEC

OOS0 -
QOBE”
QOSF -~

OO&OT

QO&L2”
O0s4
i:, (:) (f:: é« <

3

OOLRBS

QOADT
OO&F
0073
OO757
Q77"
OO7Es
OO7RY
QO7Ce
OO7E "
QoL
QOE4 -
O0E7
alat=i-le
OOES
OOER

QO
QoD
OOsE -
O0EF -
0oL
[slnkoichy
DOw4”

ODé&10
DDAEOF
1aB:
E1

e
ol

(2

ia

05

Q0
QO00E 20
OO&CT
O075"

SEE44F 3000

00

oo 0O00s 17
QOO0 04
QOO0 07

A
(A
OB1E
ES
FO7EQQ
A7

EE2C

FOS&02
FOSEOQL

L 2R LZER

T
ES
2810

gy
el

]
e ot
e
e ot

7E

EE
CE00D
TE.

BA

OOPET

Qi 7

00w

QO

EO0W

ped 2]

2B
CBCE

FAGE

3 MOVE TO NEXT MIE ON CHAIN AND TRY To DOIT

- o NEXM: MOV
MOV
JMPR
FOP
SHLD
RET

COMMAND TO LIND

He: $BGPTR+1 (X))
L $BGFTROX)

" aonm l\lEXT
H

MACTOF

OLOOP A MACRD
SETS A DIE!

FLAG

WHICH THE DOLOOF DISPATCHING LOOP LOOKS

5 THIS Gy JUsT

§ AT TO DO THE A

CTUAL DELETION

M. CMOESTOR W o LINL XS 00 SNAF . o W UINLA, o L UNLE L

+ETOR: . BYTE
BYTE
LBYTE O
«WORD SN
 WORD L.
o WORT
SAZCIZ /

HI

IR EE R

]

LBYTE O
CALL KIS
SLABORT
AL
«BYTE
FLISH
MoV
ANA
dRZ
MOy
M
LHLID
MOy
ORA
JRE
INX

« o LINLS S

o n LINL A
»w LINL L2

. 00

o w ZEFE

3 TO STRING ADDR
COINX
TN
MOy
INX
M
JRNZ
Moy
CHMP
. - WJRNZ
5 WE GOT A LIVE
FNI -4
DoY
XQET e

MIDITT

MDADR

(oo UINLX=-STOF) /1641

AF
LINL.E
LINL.A
STOR/

ML I=
ARG :
HETRADR . $REFEAT
H

A, 00Y)

Al

ur

T 2(Y)

E.1(Y)

DoLFLH

PR

L

oo NMLHLL.

H

ESS

M

v w NN
fﬂl'fﬂ ‘
I !
« o NN
ONE
s

H

SDOLDEL,M

YN SWITCHES
$I5 STOP

ALONE™T

3 MORE TO Do

: DONE

DE=5TRING ADDR

i LIST TOR

s NULL IF NOFIND
5 ELSE STER
s T0 TR ADDR

§ COMFARE TO

3 EBEARCH TARGET

PN MATOH

s BACK TO FLAGE

3 SAY DELETE HIM
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Do ~ DOL~-DOLOOF STUFF AND MIB STUFF

DOYES D 000013 L .NULL: CALL INCSIY

QOTE 1808 o JMPR W LINLL
: : ¥ MOVE ON DOWN THE LIST...
QOOAD 01 O00R ..NUNH‘ LXI B, $BGFPTR~4 5 NEXT PTR
ODAZT 09 DAL B
Q0A4 " 7E MOV A.M
QOAS 23 JINX H :
QDALT k& ’ MoV H.M
QOAT~ AF : MV s A
D0AR- 1ann . JdMPR » o ZOBF
O0AARY El ‘ «SODT: POP H
OOARY e : RET
QoA wu LINLLX 2
5 PROCEDURE T BUTLD AN MIR
5 MEEDS: (
FHL-ZDELIM FOLLOWING MACRDO MAME IN LINE
5 RETLIRMES:
§ IX - MIB ADDRESS
3 HL->LINE TERMINATOR
3 MIB SETUP WITH ARGS PARSED AND STUCE AT
3 $MIBENI:
QOACT 5 MAKMIB: PUSH B
Q0ADT DS O PUSH D
OOAE”  ES FUSH H
DOAF Uq : FiIsH I P SAVE NAMERLOCE FWA
QORO - ZEOS MVI AT sGET & BLOX
OOp2” DO QOO0 05 - CALL ALLDC sGET MIB SPACE
QOBESS  ES ~ FlLSH H 1 SAVE FWA
QOR&” BAEZZ ‘ MVI M. $MIBBLK sTAG IT
QoRa-” =3 INX H sSRIF TAG
QOB 23 ; INX H C 3AND LENGTH
QOBRA~ 01 001R LXT B.$MIBEND sCLEAR STUFF
QORI CooOQDo: 09 ©CALL CLEARIT
QOC0~ DDE1 FOF X : sGET MIBFWA BACE
aocz” o EL FOFP H s GET NAMERLOCE FWA
QO0ET O Q000 1T CALL NXTVAL sPOINT AT STRING
OOCA =4 , MOV DL H
QOOIZ7 " 50 MOV E. L s INCREMENT USE FﬂUNT
QooE oo O000s 14 CALL INCUSE ,
QOCR- DO7503 , MOV $ETRFTROX) - L ;PGINT STRPTR
QOCE” Nn7404 : T MOV $STRPTR+1(X).H
Q0D 01 0004 ‘ LXI B,$SASCIT SPOINT Q‘III
0on4a- o : DADR B
QODE-" DO7505 MOV $LINPTROX) L.
Doz L7406 ' MOV SLINPTR+A1(X).H ;
QOLNER - E1 . o FOFH ,GET CALLING LINE FTR BACK
0oL ChoOoo0s 13 O CALL INCSLY w# FIX %
ﬂﬁD&f”ﬁkPﬁEE gl o PUSH Y g navE 1Y STACK
O0EL”  DDES ‘ o PUBH X 'ﬂaMIRFwﬁ
00EZ°  FIDE1 i SPORY  SINY
OUESS o 0l 001l ~ LXT B $MIEENB
OOESC FOOY . DADY B ;4;HHERE Tn aTIrP T
QOEA” - FDES S PUEH Y S FUT ARGPFTR OIN

COOECT gC1 o POREB O 3MOV $(X).Y
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= DOL--DOLOOF STUFF AND MIB STUFF

il

OOED*
QOFO

QOF3E-

OOF 7~
O0OFA”
QOF -
OOFE -~
0101
01047
01067
Oloer
010c”
01107
011z
0114~
0115
0lie”
D117~
Ol1e-
011Aa~°
o110
011E~
Ol20~
0123
0124~

01257

D124
Q127"
Olaes
Olae
QLA
olzce
olzn”
01E0”
O1zEs

01367

oi3gE-

O1Ew
[SRRCiA%g
Oians
Ol407
143
01447
ol45-
Ol4r

no7iil
non7ols
FOEAOOOO0
oo QOO0 14
2814

FLES

oo 0000 O
oo QOO0 12
FIRESZ
CoO0Oos1n
COoooos1Le
FLZ&0000
12EL

FIOES

I

g oy
-t

ES

DOES

El

CoN QOO0 04
El

FOEL

CoN Q000 0/
o1

-1

o

7

BS

o

7E

FEZZ

i8]
ohOolEsr
Ol O0On

O O000s 1w
18EE

01 O00R
CIE 0000 1w
COO0O008 10

SO1 0003

COQODo: 19

MOV $ARGPTR(X). 2 MOV $+1 (X)), 1
MOV $ARGPTR+1(X) . B N
« o MIORESY MVI O(Y) . $TAF
CALL KBRONLF
JRZ WL DONE

XTIY

CALL EVALARG
CALL GETOFND

XTILY

CALL PUTOPND
CALL INCEIY
MVI O(Y).$TAF
JMPRO W MORE

«« OOMES PLESH Y
POP D
INX L
FLISEH H
PLEH X
PR H

CALL ALLOCD

FOP H
FOF Y
CALL
FOF I
FOF B
RET

FRILMIB——CHAING MIEB S BACEWARDE. DELETING ALL

DECSTY

s TERMINATE LIST

;s ARGETT
s NONE  (LEFT)

$SETUF FOR EVAL

SGET IT

$MIREND STACK BACE
FETICK IT THERE

SPOINT TO NEXT

s TERMINATE LIST

FLO0K FER MORE

FSETUR FOR ALLOCD

FPOINT 1 PAST

$EAVE CURRENT LINE FTR

§GET MIBFWA

P INTO HL

s RELEASE EXTRA
sRESTORE H

;LEQVE WITH IX~3MACTOR

$HL T3 USUALLY CONSIDERED CLOBRERED

FAND 20 IS BC

KILMIE:
RAe L.
RZ

MOV A, H

MOV AL M
CPI $MIBBLE

RMZ

CALL DELMIE
LXI E,$CALLER
CALL NXTABC
JMPR KILMIE

FHL-XFIRST MIB TO GO

FCHECK IF $MIBBLE
$IF NOT. MAYRBE ALREADY

§ GONE!

sDELETE IT AND HANGIES

SCHAIN TO FREV CALLER

FTRY TRY AGAIN

FPAGE 5

IDELMIB~-DELETES MIB AND ALL STUFF HQNGING OFF IT

DELMIE: FUSH E

PUSH H

LXI BE:$FORFTR
CALL NXTABC
CALL FREEALL

FLISH H

CLXI EL.$ETRFTR
CALL NXTARC

$DELETE

1ALl FORRBLOX

| $DECUSE COUNT
SPOINT AT STRING
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01487
O14E”
QL4F-
Q1507

oh
El
C1
L3

QOO0 1F

O Q QO OF

« END

CALL SDEL

FOF H
FOF B
JMP FREE

sOEC IT
tRESTORE H

s THEN THE MIEB ITSELF

FAGE &
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~ DOL--DOLO0F STUFF AND MIB STUFF
Ak SYMBOL TABLE 4+

DL

AASN
ARG
BOTRAM
CLEARS
CNTRLL
R ’
CURCY
[}
CW5T
[ 4
DECSTY
DEVCLL
DEVCLS
TEVHOR
DEVTNA
DEVVAR
nEVWWD
DEVYCD
DOLFRET
EDLONG
ELOMNCY
ELFN
EIETR
ER. AR
ER.CMD
ER.DEL
ER.[SK
ER.FOR
- ER.NAE
ER . MUIL
ER. OFN
ER.RET

QOEF

QOO0 O7 X

£Q00
AQLA
QOLS
000D
&H31b
ool
TH T
QO0%

QOO0 08 %

HT7R
LSRG
HEEF
SRR
A
AT
ASRE
AHZEA
LTl
AHE0E
HEDE
&31A
00=4
QOLF
QOS5
aole
0028
Q020
DoOne
0014
Q024

ER.ST 0004

ER . LINF
E. HVAL
E. VAL
FONTE
FIRET
- FREE
O FETINT
HCAREA
ISTERM
KEYFLG
EISNL
MACETU
MNP
ML
‘ NXTLNH
COLDCUIR
- OPRL
COUTOFF
FONOFF
RAMEND
RLIBACE
SCRWIN

QO27
O00E
OO0l
&HENE
H4A%
QOO0 OF
&ZEC
LSwpae
OO s
&7FF
QOO0s 17
HERA
AEER
[eTalaT:¥
QOO0 14
HAFF
o014
LPET
&HE0E
7FFF
0005
AT

ER. SW

ABDRT
ARGETE
BOTTOM
CNTRL
CNTRLZ
CEBLOK
CURREN
[ S 4
T X
CLYE
DELMIE

DEVCLZ

DEVCLA
DEVMO

DEVTNE
DEVVER
NEVVN

DISPLA
DUMBST
EDMODE
ENNEWS
EDFC

ERARIT
ER.ASN
ER.CNY
ER.TIM
ER.EDT
ER. IMF
ER. NAM
ERL NUM
ER.OVE
ER. ZEF

EVAL
E.LVAL
FLCNTH
FONTL

FLAGE

FREEAL
FWOFTR
INCSTY
JUINE

KEYPTE

LF

MACTOR

NBLEER

NEADDR
NXTPFTR
OLDKEY

OPREF
 PONT
FRINTR

RQHSTR
PR
SIEL

QOOOs0O4 X

LOCC
HART
QOO
&HSE4
&&2D
H4AS
OOOR
alaluic
Q010
Dlas-
&I70
EEES

LEER

- &ERF

[ i}

LSRR

o000 0R X

&577
B0
445
&304
Oo0z
QO15S
QD1&A
QO30
O0Es
Q003
Qo2
OO2R
O01E
021

_ QOR2

QOO0 O
lulel}
LS50
ASA
&SR
QOO0 10
HEET
Qoooels
LS4
AEEE
DO0A
AHESE
Q000
LS00
QOO0 1R
&H49T
HETEH
&EEE
£S540
L0
QO7F

Q000 1F

I

ALLOC
-BACKGR
CHARSL.
CNTRLLC
CPLARE
CEFLAG
- ZCHER
C.CY
. XF
CL.YE
DEVEL
DEVCLE
DEVCLT
DEVINM
DEVTNG
DEVVEL
DEWE
DO HE
EORCNT
EDNAME
EDosY
EDFTRC
ERRFGM
ER. BOX

ER.COR.

ER.DOIV
ER.FMT
ER.LAR

ER.NEG

ER. NXT
ER.FAR
ER. SNF

ER. TER
EVALAR
E.SIZ
FONTI
FONTY
FOREGR
FREELS

GETLPT

INCRO
KBCNLF
KEYTRE
LINEF
MakMIER
NEL.EM
CNUMEBLFE
NXTVAL
QLDXY
OPRETE
FIXVAL
FUTLET

FANSHT

SAVESF
SNAP

PR I I
HENN
A5
HLLC
L2260
QOO0 05
QQOnD
QOOF
QOO0
AEEY
HETF
Loa7
AHOB7
SR

LHEPL

A48T
&H401
A0
H44R
Q0008 00
O0L1A
OD1B
0018
Qoms
QO2S
QO36A
O01D
QOZA
031

GO0

0000 OF
QOOS
LTI

HEEO

LS00
LHEES
QOO0 11
LEER
QOO0 14
&TFT
OO0 15
QOACT
o001
L4632
o000 10
&HBEF
&547
ASET
o000 1E
AHEEF
LEERC

QOO0 20

X

I

X

Al.Locn
BLANE
CLEART
CNTRLG
CPLEIZ
CLRCY
D0
S
C.Xs
DTN
DEVCLO
DEVILY
LDEVFE
DEVNT
DEVVA
TIEYVIE
DEVXCD
DL FLH

CEDCCNT

ELNCX
EDOCY
EDFTRL

ER. ARA

ERLCHN

ER.CTL

ER.IF

ER.FNF
ER.MALC
ER.NOT
ER.OFL
ER.REN
ER.SFC

- PAGE 7

OO0 O&
O0E0
OO00E 0w
LI
0140
AS14
QoL
o0lz
QO07
SECE
HET7
581
ASCR
&5aD
AERD
HE0E
ASHEE
AZES
HAA7
&S00
HB00
AR
OORF
Qo0
Q054
DoO=n7
GOlo
Q02T
aTaic
o017
(81875

O0ZE

ER.UFL Q033

EXTDEL
E.TYF

FONT.

FONTY

FRAGS I
FETOOL
GETOFN
INCLUSE
ERLOCE
KILMIE
LISTON
MAXFRG
NEWEOT
NXTABC
OLDCHR
ONEBUF
OPRSZ

- POINTE

FLITORN
RMDOTHF
SCNEETD
SOFPRSP

OO2E
D000
504
&SRS
0400

PN BT
0000 13
0000 14
AHSF 1
o1as”
LHEER
CO040
&E10
QOO0 1w
£4A0
ST
55T
CERABT
COGO0: D
CAEIE
Q00
FHEED

X

X

X
X

I
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4kt SYMBOL TABLE +++++

SOPRSZ
STRE1Z
TAPCON
TEMFE
TTYEND
LUARTFL
VIINLF
ZGIME
$ADORT
HANYVA
$CALLE
$DATAP
$END
$FORPT
& INPELU
SLENGT
$MIEEN
$NIIEL
$REFEA
HELEN
HTYFE
. PROC,

LSEF

LS00
&HA4AF
LZES
e o |
L4200
HECF

o001

QOO
FFFE

0oon

QO07
Qolc
QOOR
aols
alnlek]
O0lR
QOE0
OO1E
D004
Q000

DlEss

STACK
SURSTU
TARFRD
TMFARC
TTYINT
USREND
VIFLH

ZGREND
$ADDRS
SARGET
$CMOAD
$DOLDE
sFADR

SFVAL

S INFFT
$LINFT
HNAMAD

- SNL INE

HBRVETU
FE5TRAD
HLISE

AHOCE
034
&481
&7AD
H2ED
LEF1
545
&SI
QOO
0011
Qola
Q001
QOOE
QDOL
Q014
QOO5
Q004
0003
QOls
QOO
D005

B STUFF

STQHTG
TAR
TRFENI
TOF
TTYFTR
VIFTR
VOTICEQ
FAADR -
BANY
$RGFTR
SCPLEBL
SOOLO0
HFLAGE
HBEOSLIE
SIVAL
SLOCPT
HENAME
SNLILL
FSAME
FETRFT
« BLNK.,

LOOO

0009

LERE
LR S
&HZEL
[A=wac
&S
o010
0014
QOOF
QOZA
QOO
QOOZ
O0O1A
O004
OO0
O006
OO02
Q020
[alalaiec]
OOOOE03 X

STOF

TAPELIF
TEMPHID
TTYEED
TXTWIN
VIICHAR
WRMODE

- SADDRF
CFANYNA

$BENDL

$CSRLO
STOVAL

$FOREBL
$1ALR

HEYRL
$MIEBRL.
ENASCT
$NVALL
$SASCT

. $TAF

« DATA.

OoEne I
4R
QA
L2261
&TEZ
LATE
LSEE
0007
FFFC
0007
Q02
o000 -
004
OO0
QO2e
QO
Q002
QOO0%
O00a
0000
D000 ¥

W
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(o o A ' :

« INSERT A, ASM
@.REMARK
#*

* o ¥
HHH
A

#*
#*
E-3
o
#*
S

"WHEN YO CARE ENCUGH TO PROGRAM
THE VERY BEST™

ZGRASS V2. 00000000
BY JAY FENTON. NOLA DONATD, AND TOM DEFANTI
(C) 1973 |

RAREARASARREARR AR BB ®

/ .
. INSERT A ZRAM. ASM

» LTNE

« FREL

« TDENT
« INTERN
« INTERN

-« INTERN

« INTERN

« INTERN
« INTERN

. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
LEXTERN
LEXTERM
-EXTERN

- LEXTERN

LEXTERN
LEXTERN
.EXTERN
.EXTERN

L EXTERN

EXTERN
LEXTERN
.EXTERN
EXTERN

LEXTERN -
JEXTERN
CEXTERN
DOMORE

LEXTERN

M1
CMOTAR
CONTAR
DATA '
ENDI

FioR

GOTO

IF

LET
NEXT
RESTORE
RETURN
SKIP
THEN
ARCIRT
ACOPY
ALLOC
ALLDCD
ARRAY.
ARG
EOX
CARTYF
CLEARIT
CMOREN
CMORES
CMOSKF
CORE
DECETY
DELETE
DISFLAY
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oMl

EMBLER VERSION 2.71

«EXTERN

.EXTERN
LEXTERN
EXTERN

-EXTERN

LEXTERN
.EXTERN
.EXTERN
.EXTERN
.EXTERN

WEXTERN

.EXTERN
.EXTERN

LEXTERN

LEXTERN
LEXTERN
LEXTERN
LEXTERN
LEXTERN
EXTERN
LEXTERN
LEXTERN
LEXTERN

EXTERN

LEXTERN

LEXTERN

EXTERN

- EXTERN.

« EXTERM
«EXTERN

- LEXTERN

+EXTERN
- EXTERN

= EXTERN

EXTERN
. EXTERN
.EXTERN
.EXTERN
.EXTERN
.EXTERN

~EXTERN

- EXTERN

W EXTERN

LEXTERN
LEXTERN
LEXTERN
LEXTERN
.EXTERN
LEXTERN

LEXTERN
- JEXTERN
 LEXTERN
- JEXTERN

EXTERN

 LEXTERN

ERRPGM
EVAL
EVALARG
EDIT :
FINDHASH
FINDLAR
FORMAT
FREE -
GETDSK
GETLFT
GETORND
HEL.F
HEXHIL.
INCEIY
INIVDA
INIVIM
INIDEV
INFTTY
INFUT
ISNAME
TSNL

K ISNL
KLE
L.ARGE

LINE

LINEF
MOLIFY
NAMADR
NAMSET
NLPNT
NXTARC
NXTLNK
NXTFTR
NXTVAL
DOUTCH
FLECRL
FRINT
FRINTF
FRINTHL
FRTYFA
FECAN
FUTLFT
FLTORNI
RENAME
RETNONE
RETONE
RGBINI
SITANE

CSCANLAE
CSCANNL

ECLEAR ,
sMAaLL
SNAF

STOR

STREQK

FAGE

e
.
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oMl

o

nnnnnn

QOO
0004
0005

OO0AY
nlalalndy
QQOE"
[Ish BN
o012
Q14

CO0LAT

O01s
OO1lAT
OoLoe

OolE”

QOZ0~
o024
OORsET
QoOzEr
aOzAa~
Qo
OOZE-

aleicioly

Qo
Q054

Q036"
Q037
QoI
O0me s
QOaR-
ulnicink
OOaF -

0047~
048
QO80T
DO4F -

003&"
QOO0 08
QO5E
04457
0000 18

0127
QEFe-
QOO0: 20
QBB
&7
PN
QAES
QOO0 2F
O2b2e
L peind: o
OO0 39
EHEED
OS0R-
OR&F-
O000 4F
QOO0 50

450
QOO0 S
LAT0

L4AL
LHAT

LAT

1a

03

00

QOO0 O
Oo4s- :
QOO0

A14ES%41

3 ;

ODEs H35
OO7ELR
B7

(e T

CMOTAB:

ASSEMBLER VERSION 2.21

.EXTERN
.EXTERN
.EXTERN
. EXTERN
.EXTERN

SWITCH
TAEFNT
TANGENT
TEXT
LISEMAP

EXTERN

WHATSIE

ANYARGE
BOX
CONTROL.
DATA
EDIT

« WORT
« WORD
. WORD
 WORD
« WORL

« WORD
LWORD GOTO

» WIRD HELF

LWORD IF

JHWORD AFIXCIIC(M =101 #14&4+FSTINTI
JWORD AFIXCEID (MR =101) #1A+FSTINTI
HWORDY LET -

WORD MODIFY

- WORD NEXT

WORD ONERROR

CWORD PRINT

 WORD AFTXIRIC (@ —-1018) #14+FSTINT]
« WORD RETURN

« WORD ZE IR

 WORD TEXT

» WORD LISEMARF

SWORD AFIXIVIC("Y " =-1010y# 1 4+FETINTI
 WORD WHATSIE

SWORD AFIXLXIL (A -1010) #] A+FSTINTI
SWORD AFIXCYIL("Y 1010 # 1 &6+FETINTI
SHORD AFTXLZIC(ZY 1010 #14+FSTINTI
FaTDol : '

FOR

: *QNYARGS‘CGHMAND%*‘

GRETURNS 1 IF THERE "5 ARGE LEFT. O OTHERWISE

M CMOCANYARGE, o ANY X, 0 ARRAY . 0. . LANY 13T

+ANYARGES

e

s

+

4
oot

S5ad7+
47

E

. ANYL:

CLIXD MACTOR
CMOV A SMIBENDOX Y

. LBYTE $CMDADR
LBYTE (.. ANYX-ANYARGE) /16+1
JBYTE O
LWORD ARRAY
JWORD . L ANY L
WORD O
LASCIZ /ANYARGS/

»B?TE'Q PNO SWITOHES
CSEEE OIF O $MIBEND
s IO

ORA A

. RNZ

SNOFE. RET 1
sRET TO RETONE

FAGE =
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Ml

—

OosL”
OS2
QO3
QOES-

[R18 bt

005 -
QOER-
Q0587
OOSR-
QOS50
QOsF -
QOLLT

Q04D
QUAAT
OO&DT
OO&F
Q070"
a073e
Q0747
Qo7
QU7
(g S i
ao7n-
OO0

.....

L300

aooms

a0Eg
Q08s"
Qs
OOSA
DO=R"
QoEC
OosE-”
oL
QOOR4-
QOeE-
Qs

CQowes
T

o

QOenT
QORE”

QT

- ODADT

ooALT

s laToiely

CooaET

OOz
00OA4T
OOAGE

SF

37

2E04
2 000041

.« ANY X2

"
k]

CR/M LISk AS%EMBLERHVERSIDN

T
e n ab.

MOV
Moy
MV I
IMF

E-A
0L A
AL BIVAL
RETNONE

#3##CONTROL COMMAND##+#

SRET A O

M. CMOCCONTROL , CONTRX 2 02 CORE» CONTRH. CONTR1 3L
-BYTE $CMDADR

On

00
QOO0 10
0087
QO&D
4R4F 4ES4524F +

+ o+ 44

+1
00
CoQOO0E 09
0200

ES
FOAEOL
FOLLOZ
01 0004a

0¥

7E -
D&40
Faz Qo4

-« BADE
oD 000015 +

T +
+1

FELR
F2 O0S0¢

a7

4F

D&DO
2100847
COOO000s 33

CES

21 00AZ~
=
ES

21 ASCA

4H
o

7E

EE
El

EQ e g e
EE CONRET:
LAQD e S

SEO4

EL

slE CAZONTROL

CONTRI:
CONTRH:

N

57 : CONTRL®

.BYTE
LBYTE O
WORD CORE
LWORD CONTR1
WORD CONTRH

SASCTZ ZCONTROL/

LBYTE ©
CALL ARG

{CONTRYX-CONTROL) /14+1

.BYTE $5TRADR. $TAF

FUsH H
MOV L. 1(Y)
MOV H,2(Y)

cLXI B.#$5ASCII
S oan B oo

MOV A.M

SUT A1
IS
ERROR ER.CTL
CALL ERRPGM
BYTE ER.CTL

CRY 27 sGT I
JF L. BAD

MOV DA

ADD A

MOV L. A

MVI EB.Q

LXT H.DONTAB-2
CALL NXTaRCD
FLEH H ‘
LXT H> CONRET
ATHL.

FLIEH H

CLXT H.FLAGS-1

MoV LD

- DAD E
MOV AL M
CXCHIG

FOP H

CPOHL

MOV E.f

MVI .o
S MVI AL$IVAL

PO H

s GET ADDR

FGET FIRST CHAR

IS LT O7
sRAD CHARE

5 YUF

: SAVE A

sDOURLE IT

sENTRY FROM 10 SCANNER

G0 THRU TARLE
$GET VALLUE

SEAVE IT

$RET ADDR

$ON STACK

SNOW FETOH FLAGE BYTE
$tHAS 246 BYTES IN TABLE
FGET CNTL CHAR BACK

sB ZEROED BY MVI ABOVE
sGET FLAG VALUE

$INTO DE

SGET GOTO ADDR
CPGOTOIT ‘ :
FEETUR FOR RETURN

$GET H BACK (EOL FTR)

FAGE 4
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CHMl -

QOART O3 0000841

OOAC”
QOAE"
QORD-
OORZ"

QOFD-
DOEA”
QOF &
QOFDT

0

OOR4” QOFD-
OORAT QOFR-
GORE- 0101
OORa "~ OOFCT
Dopc” QOOFC-
QOBE - QOFCT
OO0 QOFCT
Qo QOFCT
D04 OOFD-
QOCAT oLis”
alaint= R OOFD-

oora” Q0FCe

Qoo Q1337
QOCE” 0000
OO0~ O0F1
aonzs . DOES”
GOn4 - OOFD-
QOnE- QOFC
OO OOED”
QODE T QOFD-
QO QOFC
CGODE - QOFIC-

+
0

"

OUEGS
QOER
OOES -
QOE=- 1803
QUEAS 21 000020
S QQEDT 28 534
QOFQ - 2y
OOF 1~ 21 0000148
QOF4- 18F7
OOF&”  BD
QOF7~ FEQS
- DOFw S Fz 000004
QOFIC” aF ,
OOFD- EEQL
COOFFS 12
IR o 5 1 s RN i
oloL” BlOASBCR
Oi04s 01 0014
01077 CO0QRO 00
OLOAT F1 AESE
QLon- 0L QoL

21 0000824
laos

21 00003

Olior O QOO0 00 »

CONTAR:

JMFP RETNONE

WORD CXOR
WORD CLARGE
WORD CEING
CWORD CXOR

CWORD CXOR
LWORD CXOR

» WORTD

CLRALL

$RETURN WITH ARDE SET

§A~AUﬁID ON/ZOFF

sE-BIG CHARS

s CONTROL |

s D~DEBUG/SSTER OFF /0N
i CLEARED BY ABORT
sE-~ECHD ON/OFF

sF-VIF ON/OFF

WORD CSET
WORD CSET
WORD CSET

s G~CLEAR ALL

sH-EDITOR
$ I-EDITOR
3 -EDITOR

&

INSERT
DOWNER

« WORTD
» WORD
« WORD
«WORD
« WORT

» WOIRD

« WORD

« WORD

« WORD
« WORD
« WORLD
o WORD
» WOIRD
« WORD
» WORD
o« WL

CEET
CEET
CXOR
CNOISE
CXOR
CRET
i
RGEINI

CEMALL
INITWD

CXOR

CEET
INTWHL
CXOR
CEET
CBET

INIWHL 2
INITWO:

CLARGE !
CLARY

CEMALL:

]
3

T INCE

i
H

CEETS
CXOR:

CLRALL:

CENOW THE ACTION: o

LXT Ha. INIVIM
JMPRCLARY
LXT H» INIVDA

- JMPRCLARX

LXI H.LARGE
SHLD SURSTUFF
RET :
LXI H.oMalL
JMPROCLARX
INR A

CRI 5
JFPOARORT
XRA A

XRI 1
STAX D

- RET

LXI H,FLAGE
LXI B226

CALL CLEARIT
LXI H.HCAREAS
ALl ﬂLEQRIT

IK-EDITOR UPFER
FL~-EDITOR —I» :
M (RESERVED-—CR)
FN=-SHUT OFF MLEETC
s O-PRINT ON/OFF

s CLEARED BY ABORT
$F-FRINT OFF

s CLEARED BY ABORT
FE-PRINT ON ’
sR-DEF&ILT COLORS
§ S—CHARSET S/L
PT=-TWI LINE WINDOW
s L=-LINLESED

SV-EDITOR

FW-WHOLE WINDOW

3 XL IET
S SY-EDITOR
CE Z-DONTRLZ

JCLEARED BY ABORT

FING LINTIL HITES 5

FBINGO

sSET TO 1 BY CLEAR/XOR
CSFLIP IT

s STUFF IT

$ ZAF HAND CONTROLS

o
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cML -

o113~
01147
0115”
01167
o119~
o11c”
D11F~
Qlzz-
olaas
01324
Oless
Olsdk”
0127

o127
01'~
01z
Oiﬁﬁx
Glacy
L
01307

01347
O1ES
Q1as7

o1m77

015a¢

O15ET

OlEE-
OL&0"
01637

a7 LSBD
a2 6501
a7 LECS
32 ASED
o

1B

AF

=

QOO0 1R
O1E77
a1ass
4LAFT200

T QOO0 2R
ES , R
*ﬂ QOO0 51

- FE2=

I ¢ ()HUH%.-‘B

o IF

ASSEMBLER VERSION

!NUI SEE

(MBE

CrATs

CONTRX®

b
)
oy

XRA A

RET

XRA A
=2TA DEVVA
2TA DEVVER
STA DEVI
STA DEVVN
RET

Dox o

XRA A
STAX I
RET

s HaBECR COMMAND*#
M. CMOLEOR, o o FORX S 00 FORMAT» » « FORAS »  FORLIE

+FOR S

+F ot F o+t

]

. . FORA:

L1 YT PR IRt

DM@ e o T
S

1

30 5o

i

#ouowou

33 am aE an

= s

IF

T e 03

o~
o
=

MIT ME SE N2 an WE Q3 WE e

ot R RN Ny e

S e

by

R BT

uur“F\'l"

“ORELE

- BYTE
RYTE
SBYTE O

«WORD FORMAT
« WORD: . W FORY
«WORD . FORA

LASCIZ /FOR/

JBYTE O
JBYTE 99

WABCIZ /ABC=1 TOO 10 STER 2

SETUR:
HTYFE
HLENGTH
HFLAGE

PTR TO PREV FHHBLF

NOT LUSED

ADDR OF CODE

FOMDADR
(.. .FORX

FAGE &

1ZAF P BYTE

sCLEAR IT

~FOR)Y /7 1&+1

SND SWITOHES
s SFECTIAL '
(FOR EXAMFLE)/

R TO MIE

FOLLOWING FOR STATEMENT

S0IT REPRESENTING INCREMENT AND

CONDITIONAL STATEMENTS

GENERAL MODE OF ATTACK IS
AND CHAIN IN AT $FORFTR
CHANGE TO VAR

ALLDCATE FORBLE
IF IT-%
EVALUATE VAR_EXFRL
TGENORE
SAVE PTR TO EXPR2
SCAN OVER EXFRL
N EXFRZ.
CHECE
. UREATE
« LREATE TRINh

VAR=

ulen

3IUN oF
%TRINﬁ

EﬁLL KLB
PUSH H

CCALL NAMSET
DRI

r‘n( E

- CZ PECAN
CMVI M, AASN

& ZCAN OVER "STEPRPT
MAKE EXFRI=
EXPRIL
VAR VAR+EXFRZ
UQR}EXPRE'DH VARCEXFREZ

CREATED EY FOR

Tire

IF THERE

IF THERE

IF NEG. CHANGE X TQ i

3ZIF FAST BLANX |
:SAVE PTR TO VAR FOR EVAL
C$POINT TO DELIM
515 ARRAY? ,
s YEAH, CHECK FAST )
3STUFF A AASN IN
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CHil

QL&ST
Ql&77
QL&A
O14&R7
014607
CO1&F”
0172
01737
Q1747
01777
017a7
O17r”
S 0170
OL7F”
01E1
D18
R E=icle
01247

Qlass

014
Q17"
G184
aian”

01907
Q17

0194

01957
Q17
Q12A7
Q1ens
O12F
QLAZT
01Aa4~
01A7 7
olAazs
QLA
QlAR"
O1AC

-

alal~

OLAF~

1RO~

o1El-

0iBEe

OiB3

O1BS

Q1o

OlR®”

oLBCS

QiDL

3 O1RE”

O QLBFT

R 0 5 e

CoDicEe

o ek

0106

SEOS |
T QOO0 O&
ES

DDE 1

B624

20 LESE

0L O00R

o9

7E

DD770%

23

7E
nO7704

TOES

i

7z

=28

73

E1

ES

oD QOO0 17
DO QOO0 2
o8 Q2477
FEZC
2003

Sy
s}

120n

11 o1&~
CIr 00003 4R
2005

C0 000044

S 2E47

CO O0O0: 2B
EZ

ES

DDES

0l

7B

&S

oF

AF

&A

57

ZESF

oD 0000 0N
o

1B

Bl

EE

SEZB
e
13

oD 0000 44

2011

LW FOREE

oo NIOTOE

JMPR

MVI A5
Call ALLDC
FLISH H
FOF X

MVI M, $FORBLE

LHLD MACTOF
LXI
DAD R

MOV A, M
MOV 3(X).A
INX H '
MOV AL M
MOV 4(X).A
FPLISH X

FOF D

MOV M. D
oDoX H

MOV M. E

- PORP H

FUSH H

cakl EVALARG
CALL KEISNL
G20 . JFORE
LRI 7.7
JRNZ L LG FORE2
INX H

« » NOTO
LXI D..TOA
CALL STREGHE
HJRNZ LG NOTOD
CAlLL SCANE
JRZ LW FORW

CALL KLE

XTHI
FisH H
PlUZH X
FOF I
MOV ALE
ADT 9
MOV E.A
XRA A

FAY RTINS
MOV DA

MVI A,

CAlL
FOF H

ACORY

LAl ACORY

ooxX o
FOF H
PLUSH H

CMVI A,
STAX D

INK T
CALL SCANE

JRNZ L LSTEF

B, $FORFTR

FAGE

$GET & BLOX FER NOW

3IX<— FWA OF FORBLE

sCHAIN IT IN
SGET FREV FORBLE

SPUT IN NEW BLOCE

SLIKE THIS

SNEW FORBLE FTR IN DE
FPUT IN FREV FORBLE

sLIKE THIS
sFTR TO VAR
JSAVE IT

s 00 ASSTIGNMENT
$ANY MORE
 NOFE~-ERROR

; COMMAT?

P JUMP OVER IT

sSKIP OVER "TOU
sNOT THERE

sSKIF TO ELANE
$IF E0L. ERROR

HL~2VAkR

1 GP-FEXPRE
ASAVE ~2VAR

$FPOINT DE-3FORASCIT
sADD 2 TO IT
3CLUMSY

SWHEW!
sCOPY TILL .

SVARLVARL.

3 VARLVAR

FH-ZEXFR
$AND SAVE IT AGAIN

 SBUILD VAR_VAR+1

SCAN OVER

SSUMPTIN THERE
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Qloas

01CA”

QLCR”
O1C0
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Ginar
Oipw-
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01EQ~
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OlES”
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- OLEE”
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QO1F4”
O1lF&”
QLF77
QiFg-
QiFa”
OIFD”
QLFF~
oL
o202
Q2047
Q2O77
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QOB
Q200
O20E-
OROF-
aLe
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e R
oaler
1w
O21A7
[0l oy
oz1in-
O21E-

02217

B Jeerc b

B ol S

e g;-,; -

()4:.-::..» o

ORRES

Q227

QREw

OR2A7

QRBLT

Q22E"

1z
=Ee )

)

18 .
SES44ESE000
544F00

CO 0000 2H
oS

11 01D1”
oD OO0 4R
2009
OO0 45
Co 0000 29
CA 02477
o

o0 o000 2R
FEZC

2001

B o]
et !

=S

EDAO

oD OO0 2w
2OFw

EDAO

El

SEO4

CO 0000 14

FO7E02

ES
F&
DDES

CEl

01 0009

0

ZESF

CO 000005
iR

ER

[EZE

Fi

- B7

-y "y T
PER B At

RETCE NG

SE0r

- FEZC

-« STEAZ
- TR

. .STEP:

L] FDR-J H
oo NOET 2

o NOSE:
.« SORES

- o PLUES

-t o
5 ou ‘5:"..“{. H

POF H
| CXTHL
u o '::!:lF.Y ::

ASSEMBLER VERSION 2,21

MVI @&, 717
5TAX D
INX I
XRA A
STAX DI
INX I
JMPR L GPLUS
LASCIZ /ETER/
SASCIZ ST/
CALL ELR

FUsH I

LXI D, ..STEA
CALL STREGHK
SRNZ L G NOST
CALL SCANLAR
CALL TSNL

SE . GFORE
FOF T

cAaLl. KLE

[

JRNZ L G NOSE
INX H

PLISH H

LIy

CALL IENL

JRNZ L SORE
LI

FOF - H

MVI A.$IVAL
CALL EVAL
MOV A, E.HVAL (YY)
FLEEH H

FLUSH PSW

FLEEH X

FOF H

LXI RBR.%

nan g

MVT A,

CALL ACDRY
OCX D

XCHG

MVYI M,

FOF PSR

ORA A

B |

MVYI M,
INY H

XOHG

$PUT IN

Lo
MOV ALM

WJRZ

uow E:.;:X g

ORI 7.

FAGE &

TERMINATOR

sSCAN OVER "STER" IF THERE

s NOETER!

$SKIP OVER

s CHECKE TERMY
SNUTTIN FOLLOWING
s BACE INTD FORRBLE

“ETEF"
s COMMAT

FEVE PTR TO EXPRE
SOOPY TILL EOL

sCOFY TERMY TOO

sPTR TO EXFR 2

$NEED INTEGER

SGET SIGHN OF EXPRZ
FINTD &

$SAVE EOL FOR CMDRET

SEAVE SIGN IN A&

SGET FORBLE FWA IN ML

sGET PTR TO VAR IN FORBLK

; IGNORE TERMINATOR
$GET HL FROM DE

s DEFAULT

FOHEDK STGN

5IS POSITIVE

$ IS NEGATIVE

s DE=HL.

CSEOL BACK

SON STACK. HLF}EXPREﬂ

3COPY TILL BLANK OR NL

3BUILD VARZEXPRE



TDL ZEO LP/M DISK ASSEMBLER VERSION 2,2

Ml -

OpED

eIy

Wil

0zI7*

0239~
QZER~
OZECS
O2EF7

02407

0243
Q4L
0247~
D24
Oz4n”
Oz4B-
OzZ4E”

Qz4F -
g2Ees
QREE-
S i
OZ54 -
OR5e
QEme s
OEED
COZAO
Q2LE7
QeSS
Q2667

Ozew
0Z&A”
OZEE"
026
OREE"
02707
0272

Q2777
Q=7
OR7R"
Oz70-
OR7E”
OZEL T
il g
0zE7 -
L02E7”

=-"1e
ORE0

, 0255”
(i u\
Qﬁ?E?

2EOS ~
oD OOO0s 29
ZOFO

EDAO

OoES

El ;
OO QOO0 07
El

no7sEo7
no740=

o

ES

ODES

E1
Cnoozaas
El ‘

[I Hl)H() 15

llt

ES

ODES
ChO0O0: 3
DGR &25E

DO750R

DO7 400
ODEL

El

o3 O000s 10

18
06

(818]

L3R

0z78"
02Z7R”
AE4SSE5400

Q0 »
oo O000ns 0w

QACD
ED
2A LEEE

01 ODOB
OO OO00Y3S

2004 :
COQO00: 1S
1n

CEm
01 Q00w

A+

. E2XE

N
o+

. FORX:
FORDIEL ¢

JRZI L GEZX
CALL ISNL
JRNZ L L COPY
LDI

PLSH X

SCORPY DELIM TOO
FOF H 3

GET FORBLDOE FWA
FOR ALLOCD

CALL ALLOCD DE->1 PAST

FOF H EQ

MOV 7(X).L

MOV S(X).H $FC

RET

FUSH H

FLUSH X

FOF H

CALL FORDEL

FOB H .

ERROR ER.FORE

CALL ERRPGM

.BYTE ER.FIOR

IR NEXT

FLSH H
FLISH X
CALL NXTLNE

LIXD MACTOF

MOV $FORPTROX) . L
MOV $FORFTR+1(X).H
FOF X

FOF H

JMP FREE

1 SAVE FORBLE FTR FOR FREE

sGET FREV FORELK
s CLRRENT MIE

M. CMOCNEX TS o o NEXXs 00 AFIXENT s o S NEXA, . JNEX1IE

+NEXT:

+ o+ o+ o+t

1

<o NEXIE
« » NEXAS

« NXTES

e
P
+

+..0001% ]

3IRNZ

LEYTE
LBYTE
LBYTE O

. WORD AFIXENJE("N"~101U)%1!+FﬂTINT]
CJWORD . . NEX1

JWORDE L NEXA

LASCIZ /NEXT/

$CMDADR
(. NEXX-NEXT)/16+1

FNC SWITOHES »
SGET VAR ADDR

SBYTE O

CALL ARG

- BYTE  #NAME., $TQF
FLIEH H

LHLI MACTOR

LXI B, $FORFTR
CALL NXTARC
ZERROR ER.NXTE
e OO0
CALL ERRPGM
LBYTE ERLNXT

sGET AT FORBLE
CSLATEST ENTRY
3IF ZERD, WE'RE DEAD

sHL HAS FORBLE ADDR

PUSH H |
SFIRST DO INCR EVAL.

LXI B.%

FAGE 9



TDL 20 PP/M DI“F ASEEMBLER VER“I“N 2ozl

LMl

Q2917
Q2w
Q2P

OEes”
OZFET

QZeR-
Q2YE”
OZ9F -
ORAG”
O2AZ”
OZAS-
OZAmT
O2AnT
OZAR"

OZACT

- 0zan”

BRI 4

O2AF
OZEE
OZB&”
OZES"
OZBC
OZEBE
OZEF -
OzCE

Q2003

QRC4

O2CE-

OZCE”

ORCT

Qs
O2CRY
Qaone

02057
OZDIE"
0Z07

OZE7”
D2EA”

COREES

H"FE”  

e el
ORFS:
O2F&
OZFD”
DEFE-

fciey

C0E0e"

OEO7

CDDzA

O
o Qnﬁu 17

23

ZEO4

CD 0000 14
FL7EO1

EL

B7

2000

Q1 0007

o000 a3
CooEDn

F1l
[
ES’ e u FALLS
ODES

oD 000034
LZ5E
LO730R '
Ooz400
DﬁEl

El
Q00010
Ei

LS

S .o NEXXH

FOP
RET

DAL E

CALL EVALARG

CINX H

MVI A.$IVAL
CAlLL EVAL

MOV A.E.LVAL(Y)
FOP H

TRA A

JRNZ . FALL
LXI B)7
CALL NXTABEC
JRZ . NXTE
FOP F3W

RET

PUSH H

FLEH X

CAlL NXTLNK
LIXD MACTOR

MOV SFORPTROX) . L

MOV SFORPTR+1(X) .

FOR X

FOF H

CALlL. FREE
H

?IhNﬁRE RESLLTS
§PUF OVER TERMY
$ASK FOR INTEGER
§THEIF QUT CONDITI
$GET VALLUE

315 O (FAIL: I1.E.
sNOPE. FALL THRL,

SGET PTR TO BéLk A
sGEET IT

s BAD ERROR
s TRASH OLD
$.JUIST RETURN

$SAVE CURRENT FORE

SPOINT TO PREV FOR
H

s ZAF CURRENT
SEQOL PTR
§FQLL THRLL

PAGE

ONAL

GO
DEL. FORELE
DoR-

HL EOL

[

B0k

M. CMOLONERROR S o o ONEX O QlerﬂlvnuUNFﬁwuuHNEllﬁ
«BYTE . $CMDADR

ig
05
00
TN
OZE7”
QzhE"

AF4E4SE2

+ONERROR

+ 4+ 44

TE4F+
+1

1))

Faxe

414ES9205 ﬁ47

« » LINEASR

01 Q000
ED4s &72%
EL4=s &72R
ChoO0O0s 28
oS

« o ONEL S

11 472D

EDAQ
CIN QOO0 29

o« MORE?S

ROFR
?‘Faas
&Y |l |Fn‘
;1&

-
cyl BTER

XRA A

LBYTE
LBYTE O
« WORD
«WORD LW ONEL

LWORD L WONEA
ARCTZ /ONERROR/

LBYTE O
LBYTE 99

ASCIZ /ANY ZGRASS

LXI E.O

SRCD ONERLUF
SRCD ONEBRUF+2
CAlL KISNL

RZ
LXI

I» ONEBLUF+4
LDI

1&LL TENL
JRNZ

« « MORE
CRL s
JRZ LW MORE

ZTAX I
INR A

CBTA mmeaug

(.o ONEX—-ONERROR Y / 14+1

PN SWITCHES
CORE /

sCLEAR OUT ONEERUF
SEOLT

FYLIF. RETLRN
$ETART AT #4

sCOPY TILL DONE
s COPY f""Thn i

,;-nTupF A NHLL IN

sAT END

,ﬁmm 'ET HNEBUF FI

AFIXCOI0(" O —1010) # 1 6+FSTINTI

A ORIT

RET

10



TDL 220 CP/M DIs

CMl

-

OE0A
Q20B-

cisicie
D300
lcisivke
OBOE
D310
0E12e
02147

Q3R

[R2CH R
OELFE”
( ) t-"n B
0EZ4”
nﬁ“”'

(_) ,_.J_f

3:;4‘
O3a7”
OEEA
OR300
CrEED

QOREF
OFIF -

oa40”
Qz417
0zR427

044

OEbL

R

OFAE
OZAF
Uif:

B

'udéh

S TN
OEE7”
OEEa
GEERY

ORSE"

0T5Fﬁ

T

COZACT

OasFT

) i"‘,:: Hﬁ( RINH

[

- o DNEX:

SEEMELER VERSION

.l:.n .0.-1

RET

FAGE

M. CMOERETURN, RETX . 0, REMARK, . LRETA. . .RETLIL

18
04
Q0
0454~
S ICH R
O21F”
SRATES4EEE24Ex
+1

+RETLIRNS

4+ 4

00

CO QOO0 O
FEIE

oo QOO0 1F
B7

o RETL:
oo RETA:

2004
21 03zD o
Cw

FOzZA &25E
01 0013
Fhos

Co 0000 3F.
21 03307

o3 0000841

. « RETERS

RETOUT:

RETX:

W WORD

. BYTE
BYTE (RETX-
LBYTE O

« WORD
JWORD L WRET
LABCIZ /RET

.BYTE ©
CALL
.BYTE
CALL

ARG
HAN
GET

ORA A

JRNZ LW RETE
LXT H. RFAKE
RET

LIYD MAC
LXI B.$RVEST
naly B

CALL  PUTORN
LXI H:RFAKE
SN RETNONE

HIMOADR

RETURN) /1&+1

REMARE

1

« « RETA

LIRNY

IND SWITCHES
YVAL . $REFEAT

OFND $GET THE OFPERANID
IS 07

INO-GET ARG
sFAKE A NULL
SBACK To RETONE
3IY - MIE
$BETUP Y

TOF
UFF

D SSTUFF IT
3AND RETURN VALLE

FE NULL EOF

GOSUER, « W GOSX, 0. GETIER.. GOTARG, . L GOEL11L

IR
5X~uu&UB)fl&+1

1

()

FND SHITOHES

alulnls] RF&KES JHORD O 3FA
N
. RES
M DD
1= +GE0SLIR L BYTE $CMDA
04 + SEBYTE (.. 0G0
Q0 + EBYTE O
Oo00s 10 S WORD GETDSE
Om4F - o o o NS
0405 + ;
47 4FEERR4200+ 18 AR A X
+1
Q0
oo OO0 2R owEOELY O

ODES

FDES

ES
TO o000 44

3
11 000042
1)

 FDEA 425E
FOE41a

rl:i U(:}ﬁﬂ ,{ﬂ
14
. GOSX:

- PUEH
CALL
o XTHL.

RETON
LS ﬂ ,'k\

LIYD MACTOR

FLESMH

LXI I,

TR $GOSLE(
CALL FINDLA
CALL FUTLFT
M BHHDRE

FETART LIKE GOTO
$PUTSTUFF'DN STACHK
$EQVF -1 LAREL
$GET LINE TO RET TO
FREFLACE ONM STACK
sRETURN ADDR

sGET LINCR GOSUEB BYTE
¥y \sTO INDICATE GOSUE
B’ NS GET TO EBDE'~

SSAVE LINE PTR
5AND EXECUTE IT

11
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LCTCN o
OE70
03717
Qz72”
Q3R74°
OR767

Qa78

Q2707
OQR7E -
U

OmEns

RIC =T

OzEey

O3BA
OZERe
CIESE
QmEE
LRICE
Qmweg -
G
RICE T
03“?“

,QSQF'
QR0
O3/
ORART
OR8E"
DZAsT
LA TARY
O3ARY
R ICTA e
O2a0~
OnaF -
QEpO -
OnRLT
QIRp3E”

QRRE-

QER4

OZRET

OERAT
OmRE
QZBGT

[ =1

TH

18
05
00
QOO 44
OR7E"
a1

SR4RB4RE000

00

i I:l U 818 (s H {7 B
(_}4(:) .
FLsEOL |
FOS&O2

aF

B2

Fa 0390
B3

2800

CO 0000 44
1R

- B7

(]

B3
2OF &
2R
(e
=B
TE
B7
2004
C3 00008 0F
FEQA
2OFE
74
B2
13
20OEE
o
=R
12EA

18

SO

0
0000 27
EC0”

OEDe

444600

SR R R R

Mo CMOLSKIP Y W

+EkTF:

+ o+ F 4+ o+ o+

1

# --—”"F’l H
o SEPAR

oo SHIING

o o NLCE:

e DH0X 8

o SEFXE

+IFs

L RYTE

,“iumﬂm
S L WORDE
LWORD

WASCIZ /IFY

W) CP/M DISK ASSEMBLER VERSION 2,21
CM1 S

~BYTE
«BYTE
- BYTE O

«WORD STOF
« WORT
« WORD

.BYTE ©
CALL ARG

~EYTE $IVAL.O
MOV E. 1(Y)

MOV T, 20Y)
XRA A

ORA D

M .. SKP
ORA E

JRZ LLSKF
CALL SCANNL
DCX I

ORA A

RZ

MOY A, T

ORA E
JRNZ
oCX H
RET
ooX H
MOV Al M
ORA A
JRNZ
INX H
JMP CMDRES
CPI NL
JRNZ . . SEF
MOV A, D

o o SRIN

a o NLCE

ORA E

INX DI
JRNZ
RET
DX H s
JMER L G SER

o n SEP

LEYTE o
LBYTE O
TNFUT

.o SEPL
o« SKFA
LASCTZ /ERIPY/

“n

LaFI1
L IFA

SHPX,QnSTDP;u.SKPA:..SHPl]E
SEMOADR
(..nkPX SKIFP)Y/16+1

SN0 SWITCHES

sGET A NUMBER

=
1
- M

HECK FOR O

S o4, O OR -7
TS NEGATIVE
% ALL ZERO?
TS O ‘
Sk

IH

D3 BEENT YT IRV T T YT B
t_n - 1——1;——1 i

iP NL“S UNTIL DE=0
s CHECK FOR NULL

;IS NULL (FROM SCANNL)

FCHECE FOR DE=O

n
Fuow.m

3 BACKLIP&~=NL.

sALL DONE

$§ BACKLUF ONE

sFICEUR CURRENT CHAR

TS NO NULL

15 NHLLv FOINT
CHAR OF STRING

#I“ ML

3 NOFE

a8 am uw

]

SCHECK IF DE=0

s INCR OJUIST IN CASE
5 MORE

$ND MORE

s DE=DE~1

3Z1F MORE

M.EMDEIFa.uFXXvQ:INPUTa,HIFﬁ:..FII3[
FOMDADR
,uFXX IF)/1#+1

PAGE 1:

AT FIREST

i



CTOL ZE0 CR/M DISK ASSEMBLER UERSIUN 2.E1> ‘ = FAGE 13
IF COMMAN

OZBF- Q0 : SBYTE O SND SWITCHES
OO0~ COOOOO0s2R - L.FIls CALL KLE 3 JUMP OVER BLANX

' 3 ## CHANGE #3%
o OO0 22 CALL. INCEIY
- ZEO4 _ i MVI A.$IVAL FASK FOR. INTEGER v
ozose ChQO0O0s 14 CALL EVAL s0 IF FALSE. 1 IF TRUE
QzCRY FLO7EQL MOV A E.LVAL(Y) v sGET VALUE
ORCE” FOR&OZ ORA E.HVALLLY) s CHEDKE VALLUE
oanL Fa - FLISH Pl
oznz- CoOr 000011 CALL DECSIY
QDS F1 - PP FslW
0306 CA ODOD:OF 12 CMDSER
Ozne 3 048467 JMP THERNT

o~

oo

- 3

!'_t:l
10
YY)

£
iad

SFERGET IT

e ‘ sDD REST OF LINE
OEDC aae «« IFAT  LBYTE %% » SERPECIAL FOLLOWES
QROD 413021202047 SASCIZ /ACI0L.G0TO 123 (FOR EXAMPLE)/
Q3R « o FXX3 : ‘

. M. CHMOLGOTO, GOTOX O, GOSUR, GOTARG, GOTOL 3L
Q3Fs ig +GOTO: - BYTE $CMDADR k
OZFAT 02 LBYTE (GOTOX-GOTO) /714&+1
QRFRS 00 LBYTE O
QEFCe QE3FS WORD GOSUR
OXFE- O40F~ SWORD GOTOL
D400 Q40E- CWORD GOTARG
Q4027 47 4F S44F 00 SASCIZ /GOTOY

R IR IR

1 i

407~ 00 LSBYTE O . $ND SWITCHES
0407 &3 ’ GOTARG: .BYTE 99

04037 44142454000 : LASCIZ /LARBELY

O40F CoO000:2ZRE - GOTOL1:  CALL KLE 1 ZAF BLANX

0412 O O0o0s 1A , CALL FINDLAE sGET PTR TO LAREL
04157 CE 0000 3E : NP PUTLRT SAND STORE IT
a41a” GOTOX: : AND RETLURN

, , M. CMOLRESTORE, .  RESX. 0. AFIXIRI 0. . JRES1IL
O41z7 1& ' +RESTORE o SBYTE $CMDADR .
041w oz SBYTE (.. RESX~-RESTORE} /1&+1
Q41A7 - 00 LBYTE O . )
a41B- EEF LHORD AFIXIRIC(YR" 1012y #144+FSTINTI
o410 04267 LWORD . W RES1
Q41F- Qo000 SWORD O R
04317 ERASEAN44F SRR LASCIZ /RESTORE/
a4z 00 LBYTE O CEND SWITOHESD
042687 FLZA &£25E weRESLY LIYD MACTOR '
Q4ZEC  FIZAOTO0 - MVI $DQTAPTR(Y},D :
Qazes . FDE&0Oa00 MVT SOATARPTR+1(Y). 0 s DLEAR OUT -
o . : ‘ : e S DATAFTR IN MIR

s

+ o+ o+

o

04ELT 0 : i RET
04377 W «RESX: ;



TOL Z20 CP/M DISK ﬁ"hMBLFR VERSION M.;
M1 -

RESTORE COMMAND

04377
Q4mE
0439
04320~
0430

043E”

0440°

0444

Q445"
444"
0447
0445
044n "
04410
O44E "

D453

0454~
0455
0456~
0457~
045D
045R"
o450

Q464

044657
Q4437

O baim
045
086A7
O4LE"
04&D
O4LF
0471~

OAT7E"
Q4787
Q4777

0477
o475
0479
L D4ATHT

1=
04
00
&326
04465

nunn
454E4400

00

iz

ek

Q0

QOO0 12
Q465
[a1alely

4441544100

00

is

02

00
18] (:N:F' .‘. 40

A

QOO0

SRR TS

524540415248

00

S QOO0 OF

1=

01

00

QOO0 20
Q47&7
Q000
A4TASS400

00
o

ol
0z
O
00008 4F

+EME
]
+[ATA:
3
e
+
+
-!n
KN
+1
+REMARK
-"u
+
e
e
.l..
+
ENDL =
ENDX s
+ ET:
e
+
+
+
.+.
+
+]
s u LETLE
wu lLETXS
+THEN:
4
+

FAGE

'H.CHDtENDaENDK;Q,QFIXEEJv07END1][

LBYTE sCMDADR

LBYTE (ENDX-END) /14+1

LBYTE O

o WORTH QFTXEE]E(”F"*Iﬂlﬂ)*16+F‘TINT]
- WORD ENDL ‘

WORD O

«ASCIZ JENDY/

SBYTE O SNO SWITCHES

M. CMOCDATA. ENDX. O, DELETE, O- ENDLJL
BYTE $CMDADR

. BYTE (ENHX*DQTQ)/]A+1

BYTE O

«WORD DELETE

«WORD ENLL

WORDE O

LASCIZ /DATA/

LBYTE O SN SWITOHES

M. CMOLREMARE ; ENDX, O, RENAME , 0. ENDNL 1L
L BYTE $CMOADR

LBYTE (ENDX-REMARE)/16&+1

LBYTE O

WORD RENAME

HWORD ENDY

SWORD O

LASCIZ /REMARE/

LEYTE O SNO SWITCHES

WIMP CHMIEREP

Mo CHMDELET 2 w o LETX O LINE- 0. . o LETLIL

~ LBYTE $CMDADR

CBYTE (L LETX-LET)/14+1
LBYTE O

JHWORD LINE
CWORD L LLETH

SWORD O

LASCIZ /LET/

,QYTE-Qv

TE SND SWITCHES
RET - v

M fMﬁf?HFN THENX:H TQNHENT:H THENle
BYTE $LMBADR”

CEBYTE {THENXMTHEN)!1é+1

LBYTE O : ,

. WORD TQNHLNT

14



TOL Z&0 CP/M DISK

CHML

THEN COMMAND

Q47"
Q4T7E"
Q4507

0455
Q4847
0427
Q4567
o4E07
Q427
Q4%1”
Qae2

Q4S8 +
Q000 : +
SA424B[4E00 +

00

ES THEN1

ChooOos 2
ChOO00: OR
El

DA O40F~

Y
‘ THENX:

ASSEMBLER VERSION 2,21 ' ‘ PAGE 1

SWORD THENL

SWORD O "
SASZIZ /THEN/

LBYTE O SNO SWITOHER

FUSH H

CALL KLE $SCRUNCH BLANX

CALL CARTYF 3 IF NUMERIC. ITS A LABEL
FOF H SRESTORE H

QOG0T

RET

« END



TOL Z80 CP/M DISK ASSEMBLER VERSION 2.2
oML - | » g |
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b SYMBOL TABLE -+t

AASN
ALLOCT
ARRAY
BOTTOM

§ CLARGE

CLRALL
CMOTAR
ﬁNTRLD
CONTAR
CONTRDO
CRLARE
CEBLOE
CEMALL.
DXOR
DY
L XF
C.Ys
DELETE
DEVCLE
DEVCLA
DEVMO
DEVTNE
LEVVER
NEVVN
DIZFLA
DUMBST
EDLONG
EDNCY
EDFN
EIETR
ERABIT
ER. A5N
ER.CNY
ER.TIM
ER.EDLT
ER. IMP
ER.NAM
ER . MNLIM
ER.OVE

ER.EEF

ER.SW
EVAL
E.LVAL
FONTH
FIINTL.
FINDL.A
FORDEL
FREE

FWOPTR

GEOSLIR
GOTOX
CIF ;
/INITNQ
INFTTY
JUINE

QOSF

QOO0 07
QOO0 08
L407

O0EA”

0101
alnininkd
HEN
GOAC”
OO5s Y
AL1C
&HAET
QOF 1
QOFLD-
OO0n
OO0

R

kS

SO0

OO00s 12
AE70
LSDS
AEEER
LTRF
&30
HERY
QOO0
LBT7
AELE
HE0E
SOA
1A
QOO
o0l
OOl
aleicle)
QOES
Qoos
QR
OOZR

£33
e
by

OOLE

0021
R

OO0l
] 8
ASEDE
QOO0 LA

Q53R

QOOOs 10
HBRET
OEEFT
Q04187

QEB3T
t.}‘:)Et..:i R

AEAZ

X
X

ARCRT
ANYARG
BACKGR
BOX
CLARX
CMOREN

CNDISE:

CNTRLU

CONTRY

CONTRY
CRLEIZ
CSET
ZRCY
C.00
o, O
L. XS
DATA
DEVEL.
DEVCLE
DEVILT7
LDEVNM
DEVTNC

DEVVEL.

DEVVE
Dol FLH
EDRCNT
ELMODE
EONEWS
EOPO
END
ERRFGM
ER.BOX
ER.COR
ER. DIV
ER.FMT

ER.LAE

ER. NEG
ER.NXT
ER.FAR
ER. SNP
ER.TER
EVALAR
E.51Z

FUNTIT

FONTY

FIRST
FOREGR
FREELS
GETINEK
GOTARG
HCAREA
INCETY
INIVIA

INPUT
CEBRLOCK

SOOO0 04

0034
AHEC0
QOO0 0A
QOED”
QOO0 00
0L1s-
OO15E
OO0&AS
1277
0140
QOFC
&H214
D011
ool
Q0O7

04457

&5
ESTF
LHEET
AERT
LHS0E
[T
HECT
AHZES
460
AELT
EHANT
&Z04
Q437
Qooos 1S
O01A
GO1R
o015
QOO
Qs
QD3A
0010
QOZA
Q0=
QU0
QOO0 17
0005
HE0T
AEEQ
L4873
HBD0
LIRS
QOO0
Q4087
LHERR
QOO 22
GOn0L 23
Qo007
HEFL

X

X

X

I

I
X

) 5¢x:xf

ACORY
ARG

BL.ANHEK
CARTYF

CLEART.

CMORES
CNTRL
CNTRLZ
CONTRH
CORE
(]
CSFLAG
CLRCY
C.Cl
CLET
Y
DOTON
DEVCLO
DEVCLA
LEVFE
DEVNT
DEVWA
LEWWE
DEVXCD
OOLPPT
ELCONT
EDNAME
EDCOCX
EOFTRE
ENDN
ER. ARA
ER. CHN
ER.CTL
ER.DF
ER.FNF

ER.MAC

ER. NOT
ER.OFL
ER. REN

ER.SPC

ER. LIFL
EXTLEL
E.TYP
FCNT.
FNTY

FLAGE
- FORMAT
CFETROL
GETLFT
CGEOTO
. HE LF

INCRO

INIVOM

T SNAME

KEYFLG

OOOor 05

000009

QO20
QOO0 OR
000 OF
OOOr
LEE4
QO&D
QOO0 10

S01EEs

LEEO
H316
o013
0002
0005
LECE
ST
L=
&HE0R
HEED
LHERD
LECS
&SRZ
E2EA
EA07
AR
LEOE
LH4AR
O4&5-
OO0RF
OO0
O0ras
O0=R7
Qolc
O0m3
O02s
0017
(18 el
OOZE
O0EE
OOZE
QOO0
&S04
&HEES
&E0H
o000 1R
s480
OO0oNY1E

OEFE
CO000E R0

QOO0 24
QOO0 25
LTFF

> D¢

23 D¢

AlLOC
ARGETE

BOTRAM

CHAREL
CLEARS
CMOEKP

CNTRLC
CONRET

CONTRI
CouT

‘R

CEINC
CLIRREN
L OX
D ¢

. YF
DECSLY
DEVIL]
DEVCLE
DEVHCR
DEVTNA
DEVVAR
DEVWWD
nEVYCD
DOMORE
EDIT
EDNCX

ELOCY

EDFTRL
ENDX
ER. ARG
ER. CMI
ER. LEL
ER. DSk
ER.FIOR
ER.NAE
ER. NUL.
ER.OFN
ERJRET
ER.ETE
ER. LINF
E.HVAL
B« VAL
FONTE
FINIHHA
FOR
FROAGERT
FETINT
GETOPN

GOTOL

HEXHL.
INIDEY

INTWHL

TENL
FEYFTE

QOO0 Ok
LU
&QO0
&S00
EHOQUA
QOO0 OF
AHECD
O0AZ”
Qo
olz24-
QOO0
QOF &7
LL4L5
QOOR
Q0O
Q010
Q00011
HETR

P Lot
HESEF
LEBR
LE7
S0
SRS
QOO0 14
0000513
P inlm
LS00

o TARY
D4&E7
Q034
QO1F
DO24L
O01Y
QOORE
OORD
Qo
Q014
Tl
004
Q027
QO02
OO0l

&EDE

01277

QA0
HEED
OO0 1F
O40F«
Oo00s 2]

OO0 25

COOEQ”
QOO0

LSRR

X

X
X
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Ml

++++% SYMEOL TABLE'++++T

FEYTRE
LET
LISTON
MMNMX
NRBLERB
ML
NXTABRC
OLIDCHR
ONEBLUF
OFRETE
FCNT

PONOFF
PRINTR

FLUTORN
REMARE
RETONE
RFAKE
RUBDLT
SCANNL
SkEIF
S0PREZ
CETRECH
TaR
TAFCON
TEMPS
THENX
TTYEND
LIGRTFL
- VDCHAR
WHATS I
$AADR
SANY
SRGFTR
SCFLEBL
SO0LO0
SFLAGE
HEIELIR
O HIVAL
CHLIOCPT
ENAME
HNLILL
SaME
$STRPT
« BLNE .

LTFT
Q4487
ABER
LEER
QOO0
Q004
QOO0 a3
EH4A0
LT
L5477
EHEEE
HEDA

LS540

00008 3F
Q454

QOO0 42

o3Ens
QO7F
QOO0 44
QZ&F
ASEF
OO00: 4R
Q00
GHA4AF
A2ES
Q4mzr
ksl
G
LR
QOOOs =]
Qalo
D014
QOOF
QUZA
Q002
QOO
O0lA
Q004
Q00w
G000
QOO
QO30
Q003

QOO0 03 %

K IENL
LF

MACSTL

MODIFY
NELKM
NLFNT
NXTLNE
OLDCUR
ONERRD
OFREZ
FRECBQC
FRINT
FRTYFA
RAMEND
RENAME
RETOLUT
RGEBINI
SAVESF
SCLEAR
SMALL
STACK
STREIZ
TABFNT
TAFFRO
TEXT
TMFARG
TTYINT
LIZEMAF
VINLF
WRMODE
SALDRF
FANYNA
HENDL
SCSELO
sOvVAL

SFOREL.

HIADR
SHEYBL
SMIBBL
ENATCT
ERVALL
HEASCT
HTAF

« DETEH.

QOO0 2A
OO08
ABRTL
QOO0 2F
ool
QOO0 32
0000 34
LATF
Q2047

&HEED

QOO0 28

QOO0 3%
QOO0 20
7FFF
QOO0 40
Q337”='
Q0008473
f S
QOO0 47
0000 45
&HOUE
EHZ00
QOO0 40
HAB1

0000 4F

L7AD
HRED
0000 =0
AE0F
ASEE
OOO7
FFFC
QO07
Q02
OO0
Q024 -
OOOC
QO2&
Qo222
OO0
O00S
OO0
0000,
OO00*

X

KLE
LINE
MACTOF
NAMADR
NEWBOT
NSALDLR
NXTFTR
DLIOKEY
OFRL
DHATCH
FPIXVAL
PRINTF
FECAN

RAMSTR

RESTIOR
RETLIRN
RMIOTHMF
SCANE
SCNEED
SNAF
STAKTD
SLRSTL
TANGEN
TBFEND
THEM
TOF
TTYFPTR
LIZREND
VIFLH
IGIME
HANDRT
FANYVA
SCALLE
FOATAR
HEND
SFORFT
S INFBL
$LENGT
$MIBEN
SMNOEL
SREFEA
$ILEN
$TYPE
. PROG,

QOO 2R
0000 20
AR2EE
QOO0 30
&HEL10
LEOZ
QOO0
L4911
0oi4
QOOOL3Z7
LBED
Oo00:
Q000
E200
0418
OR0R-
AHBER
0000 44
ODO4
0000 49
&HOQOO
&HEZ4
OO0 4F
LI
Q477
&LElE
&ZEL
A5F
LE4E
a00L
Q005
FFFE
Q000D
o007

]

3 6]

A
It

COolc

OO0R
ools
Q001
O01E
DOEO
QO1E
OO0 &
Q000
o4z

> K

LARGE
LINEF
MAXFRG
NAMSET
NEXT
NLIMBLIF
NXTVAL
OLDxXy
OFRSF
QUTOFF
FOINTE
FRINTH
FUTLFT
RANSHT
RETNON

RETX
- RUEBACE

SCANLA
SCRWIN
SOPRSF
STOF

SWITICH
TAFBLF

- TEMPHD
- THENI

TTYREG

CTEXTWIN

VIFPTR
VOTCEG
ZEREND
SANNRE
SORGPT
SCMDAT
S0 DE
HFADR
SFVAL
HINPPT
SLINFT
HNAMAD
ML TNE
HRVSTU
SETRAD
FLISE

PAGE 17

QOO0 20
00002
Q040
OO00: 31
Q2L
L4030
QOO0 34
LEEF
LEER
LEZET
LHAR7

QOOOs IR

OO0 3E
HSEF
QOO0 41

SOEEn

OO0S
QOO0 45
70D
A5E0
QOO0 41
OB
SHOUTH
Q4eEb
LN

AHTED

HETE
DL
&8N
QOO
o1l
Q018
oo
OO0E
QO0O&
Q014
QOOS
OO0
Q003

ool
0005
2005

QOO0 48

B¢ B

[ 4

po
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INSERT A, ASM
@.REMARK /7
‘ 2
* O
ETRTS
e 23
#
3#
*
3*
*
B34 4 2 3

"WHEN YOU CARE ENOUGH TO PROGRAM
THE VERY BEST"
‘~ZGRASS V2. 0000000
BY JAY FENTON. NOLA DONATO. AND TOM DEFANTI
' ' () 1978

PEREAAEARPRAAIRARARED®

/ ¢ .
« INSERT Az ZRAM. AZM

. LINE

. PREL.

. TDENT
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN
. INTERN

W« INTERN

« INTERN
- INTERN
« INTERN

EXTERN
EXTERN
LEXTERN
EXTERN
EXTERN
EXTERN
LEXTERN

LEXTERN
- LEXTERN
LEXTERN
 LEXTERN
LEXTERN

- JEXTERN
WEXTERN
~ LEXTERN

- LEXTERN

L EXTERN

Mz
CORE
LELETE
HELF
INFLUT
KBCNLP
PNXT
FOLITCH
PRINT
FROMPT
RENAME
WHATSIS

ABORT
AUOPY
AL
ALSETR
ARG
s TGN
CARTYF
CLEAR
CLEARIT

CLEARVAL
CMOEKG
CPRINT
TDECSLY
DELBAG
DIEFLAY
DOMORE
ENDSTR B
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«EXTERN
«EXTERN
- EXTERN
-EXTERN
- EXTERN
«EXTERN
« EXTERN
-EXTERN

WEXTERN

ERRFGM
EVAL -
FINOHASH
FINIDLAR
FREE
GETDEE.
GETLFT
GETOFND
HEXHL

SEXTERN INCSIY
LEXTERN INFTTY
~EXTERN INT
LEXTERN ITSNAME
 SEXTERN IZNL.
EXTERN K IZNL
JEXTERN ELR
LEXTERN LN
 EXTERN NAMADR
LEXTERN NAMZET
- EXTERN NLFNT
- LEXTERN NXTARLC
EXTERN NXTLNE
LEXTERN NXTRPTR
SJEXTERN NXTVAL
LEXTERN OUTCH
LEXTERN PLRECEC

-EXTERN
EXTERN
.EXTERN
.EXTERN

FOWER
FRINTF
FRINTHL.
FRTYFA

SEXTERN PSHOPNI

CEXTERN REST

«EXTERN SCANE
LJEXTERN SCANLAR
EXTERN SCANNL
+EXTERN SFREE
EXTERN STREGE
LEXTERN SWITCH
LEXTERN TABFNT
«EXTERN TEMPCHN
«EXTERN TEMPLIN

5 #HELF EDMMQND%
ML CMOCHELF. o JHELX, Q. AFTXIHI . ﬂyu.HELllt

QOO0° 1. +HELF“ «BYTE $CMDADR
Q001 OF + SBYTE (. HELX~HELF)/1&+1
8lele s 00 + SBYTE O
nlnluichd &EE + o WORLD QFIXFHJE(”H"~301U)*1A+F’TINF]
OO0S OOOF < + ~WORD W HELL
00T Qooo o s «WORD O
QOOe - ABABACEO00  + ; .ﬁ:ZIZ XHELP
wlalal=ng o0 k ',uBYTE 0 ~;Nﬂ SWITOHES
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S

QOOF -
oo1z”
aol4r
00177
O0Z0-
0307
O0R1 e
OOERS
00347
QO=R7"
O0ZA7
0030
QOZE -

Qo407

QOOde
00437
OO4467
0047
Q0487

04T

O04E -
aosL-
QoEze
QoS4
OOSE S
QO5EE -
QoEme -
QOSR
e
QOSEF -
QO&1 7
O0&4 7
QO&S

QO&E"
OOEE
OOAA
OO&R
OO&E
QO&F

072"
QO74-
Q077
QO7E"
QO7E
Q07"
O0O768°
OO7R
ao7ne

CQO7F S

Qe

OOwR7

B alet- e

COo0000s 2 o HELLE
OS2 ’ o
CO Q000 30
S4SRE0452048

OLOACO /

ES

ZE41
Fo
co
01
o
TE
FE1S
2011
ES
0l
0w
9]
oo
El
Do QOO0 28
12EA

Fi

FE24

: @ DOTTE
000017

QO0E
0000 2w

Qo0

i1

oDOOs =1
QOO0 30

]

.« MORE?®

2E0w

20

- FEZR-

200A

SEZ4

1ED2

o0 o000 28
E1

o

FEZC
2001
Co 00003
aF
COO000s 24
204
ChoOoo0: 15

i

4+

ES
ER

TE
FEi®

POER

onoonoos =0
434F 40404 14E
Ol OO07F )

O

non '::HE i

e W D001 T

VERSION 2,21

CALL KISNL
JRNZ . . HMES
CALL FRINTFF

LASCIZ /TYPE HELF

FLsH H ;
MVI A, 737
PUIEH PEW
CAaLL FINDHAS
LXI B.14
CALL NXTaApRZ
MOV A.M

CPI $CMOADR
JdRNZ L L MORE
FUSH-H
LXT B.eNASCIT
oap B '
CALL FRINTHL
CALL TABRPNT
FOF H

CALL NXTLNE.
JAMPR L L CHER
FOFP oW

CPI <%~

JRZI L GEXIT
INR A

ORI L0+
HRNZ L GDOIT
MVI A, 7%
SEPR L WGDOIT
Call. NLPNT
FIOF H

RET

CFI 7.

JRNZ L HME

INX H

CALL NAMSET

XRA A '

CALL NAMADR
NZERROR ER.NAMEL
JRZ L L0001

CALL ERRFGM
BYTE ER.NAME

FLUSH H SAVE ED

CEI $CMDADR

COJRNZ L LUSER D
S CALL PRINTFF
CLASCIZ /COMMAND
LXI B, SNASCIT-2
DeD B

515 EOL
3 NOFPE

FLUS ONE OF:

S HAVE EOL PTR
FCHAIN THRL ALL NAMES

$SAVE CONTENTS OF A
sGET ADDR OF HASH ENTRY

CSPOINT TO COMMANDE
JSGET PTR

s SEE IF COMMAN

sEND OF COMMANDE
H

G

%

SAVE PTR TO NAME START
GET PTR TO ASCII

$PRIT WHAT HL-Z AT

SGET NEXT NAME

s GET HASH CHARACTER BACK
sDONE % YETY

S YU ——TIONE

SN, BUMFSIE

sDONE WITH 27

P NAaH

5DD $ NAMES

sFRINT NL

;ALL DONE

3 LOOKLIP NAME

L PTR

CXCHG  3GET NADDR IN HL
MOV ALM

315 COMMAND?
3 NAH o

LIKES: /
TPRINT NAME

sPOINT AT IT

3
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oMz

OOR&ET
QOw7”
0059~
OO
oowDe
O0A0

Q0AZT

o0Aas-
OORZ -
Q0OR4 "
QORAL”
ooRe”
QORA~
QOBR”
OORD-
OORF-
QO
alulmic R
(B197aTe
OOrE
OO
OOrR”
TSI
QOCF-
[alvinhing
Qonz-
OOnE-
QOG-
DOLe s
sInlnints
QOB &
QOET
OOEA”
QOB

QOEC”
QOEDR"
QOEE "
QOEF -
O0OF1 -
QOFET
QOFsS

COOFAT
OOFR-~
OOF
OOFF 7
Qloss

S OloR”
OL0E~"
OLOF -
01107
a1il”

oo

C0O5

OO00sOR

ES

ey
e St

.

QOO0 =1
El

Chr Q000 2R
2012

O OO00: 320
BOES42HI2049
12A

SZEZ0

oo QOO0 2D
7E

B7

LW EXTIIs
s o FRITS

- ZEA4

FELE

23A0

FE&Z

2804

o OO00Y 32
23

=~

ES
it ‘ W SPECE
O o000 =l )
1E900

=

01 0009

0w

3l

foj = F
1)

. o LISERS

D 000031

on =0
FOAPSEAZOSVAF
F1

o0 O000: :3::2
1804

« o MELX S
3 #IZORE

SSEMBLER VERSION 2. 321

FA

FUsH H
INX H

sSAVE ARG LIST ADDR

CINX HO ,
CALL FPRINTHL

FOF H
CALL NXTPTR

$GET ADDR OF ARG LIST
5IF HL-20, GUIIT

WRNZ L LPRIT

CALL FRINTFF
LEASCIZ /O (BRY ITSELF)Y /
JMEFR L GEXIT
MVI A, 7
CALL OUTCH
MOV AL M

ORA A

HRE L WEXIT
DRI $REFEAT
GRZE L LGEXIT
oRI 9w

JRZ L L EPEC
CAaLL PRTYPA
INY H

JMPR L GPRIT
INX H

CALL PRINTHL
JdMPR L GEXIT

$FPRINT SPACE
$GET ARGLET TYFE
$IF 0. END

[
P aomowm

$IF 9%, SPECTAL
SFRINT TYFE IN A
$ CONTINUE

SFRINT SPECIAL STRING

CPUSH PSR

LYXI B.#%NAZCIT
nAD B ’
CALL PRINTHL
CALL PRINTFF
JASCIZ /OIS

FOF PSW

CALL PRTYPA

JMPR L GEXTT

YOUR 7/

COMMANTD

MuCMUKﬁﬁﬁﬁau.CQRXsﬂwﬁLEﬁR,Q1u?ﬁﬂﬂllf

1 +RE .

00
OOFR-

Q000
AZ4FE24500

+oE ko 4

1
00

ES

D Q0008 30
41 4444522053
OnoANo.

LW CORLE

/

21 LBET

SE :

i

Gk

ik

‘ au{:}-:

«BYTE
BYTE
SBYTE
« WORD
SWORD L L CORE
SWORD O
LASCIZ O /CORE/

SOMDADR

(. OORX-CORED) /14641
Q

CLEAR

JEYTE ©
FLISH
CcALL
AR

NG SWITOHES
FRINTFF ; s PRINT HEADER
/ADDR SI1ZE : ,
Hs FROFTR
EsM
oM
M
o

LXTI
Moy o
INX
MY
-4

sDE-ZNEXT TITEM

 ;nEw}5I€E;?1ELn

Li

i

tHL->FIRST FWD PTR -

4
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cMz

a0

S 0lLEs

olria”

0114

o116
011w
01iA°
01107
01207
o121
Dizar

0124

125"
01324
01277
olzEs
015297
O12A7
O1E0°
O1ZE"

01317

iz
ala4-
QlaE
R RCTON

01367
AERCT A
Olmme
oLlae”
O13RY

alan-

O1EF -

01467
0147~
014a”

B DR T

ol4n”
Ql1E0-
almL-
()1._3_,
Ol56
Q1S
orLsc

OLSF-

QL&17

oLz

S O16B7

0163
O1&6T
0L&677

Oléamy

oD

14

B7

2E1E
CoDooooein
=B
o
oD 0000
1A

2H00

&HF

o

29

ey

2%

44

41
COGo0or 2E
ER

D QOO0 25

e
o

180aA
El

o

QOO0 1D
=0

13
03
Q0
QOO0 12
Q1477

Q467

4445

Q0
Co 0000 08
DALE

ES

FO7EQD

- B7

2EOE
FR&AAQZ
FD&EOQL
000011
COO000: 1E
12EC

El

o
OO 000023
s

FE29
o

CR/M DISK ASSEMBLER VERSION 2021

. EXE

‘e ow LL’F\X“
3 #DELETE COMMANDS

o

DELETE:

+ o+ o+

A4 L4554 45
e

. -.UXX:
P INFLT I

]

011w

-« DELAS

» o MORE S

» o TIONE

EBONLFS

px H

DA

CALL KISNL
RZ
ORI )

FAGE

5& BLOCK SIZIE
318 LISTHEAD?

LIDAX oo

ORA A

JARZ o nl2X ;

CALL HEXHL. SPRINT OUT ADDR

3 18T HI DORDER

s THEN LT ORDER
sTHEN A& TAR
A=STZE (BLOCKS)
s HL=RBLOCK SIZE

CALL HEXHL
Calll.  TABRNT
LAY o '
MVI H. 0
MoV - LA
Dan
DAD

s BLOCKS-RBYTES

IITTrx™

DAk
MoV
MOV
CALL
XIZHG
CALL NLFNT
INX H
JMPR P
FOF H

RET

B.H
[
FLOECRBC

sBO=BYTE SIZED
SPRINT. THE SIZE
$HL->S1ZE

sCR.LF

$HL-ZFWD PTR AGAIN
sDD NEXT ONE

M. CMOCDELETE » o o XX, 0> DISFLAY, . JDELA, . . D111L
« BYTE $IMBAHR

SBYTE (L DXX- DFLKTE)/IA+1

<BYTE O

~WORD DISFLAY
LJWORD L .D1d
WORD . DELA
LAECIZ /DELETE/
~BYTE O ;Nﬁ
CALL ARG

<EBYTE $NAME. $REFEAT
PLISH H

MOV A, 00Y)
LORA A

JRZ W DONE
MOV HaZ(Y)
MOV L. 1(Y2
CALL DELEBAG
CALL INCEIY
JMFR LW MORE
FOF H )
RET

SWITCHES

$GET TYFE
- SCHECK FER NULL
Sy IE ALL DONE
sGET ADDR
FTO DELETE AT
SDELETE IT
FINC IT =

HHMQNE FUR INTEhw ﬁ-

'«lvPILL BLANKX
C3RZI ON EOLSS

; PANDN )8

RZ o Sl
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oMz -
Ql&A7 FE2I CFRI 7,
0160 S0 RNZ
QL&D S INX H

016E" - 1BF3 JMPR KBCNLF

o0l S INPRUF=$INFFTR+2

$ INFUT COMMAND SYNOPSIS
SMIB USAGE
5 INFFPTR - HOLDS
=0 IT
R MO
INFUT
I's AN
EVAL.,
IN THE MER
HOLDE POINTER

ENOWS

~a

i
A
a4
o
_.l
o

ARG,
ASCII

INFEBUF -

YT IR Y YT YD T

:IQHE 1—-—INFUT FROM PASSED

: EQUATE VALLE IN
s $INFFTR 0
$ S INFRUF 0
: SARGPTR HMIBEND
s $MIBEND ARGE

SCASE

s SEQLUATE
g N
R INFFTR 0
3 B INFRUF ' 0
y HARGPTR O
s EMIBEND 0

VALLE  IN

SBUT

2A--TTY INFUT NEEDED

FAGE

SCAN GDMMQQ

$EKIF lHMMQ

u

FTR T DELIM BEFORE CURRENT ARG

WHERE TO CONTINUE

FTR TO CURRENT ARG
IF $MIBEND~A NULL.

STRING

OTHERWISE IT IS

TO FEED TO

THIS
TO FEEDRN TO
A FPASSED

ARG LIST

T ARGLIST TYFED IN

BY USER VIA INPTTY

ARG LIST IN MIR

O
H ' NOT DONE

DONE

DELIM 0

18] 8]

NEXT NEXT

ARGE ARGE

(FIRST TIME CALLED)

T
NOT DONE THINE
DELIM 0
BUFF ADDR Q
DELIM 0
0 0

Mo CMOLINPUT, o 0 INFX2 00 INTH w . INFA, .. INFLIL

Q1707 18 +1NPHT- BYTE $CMIDADR
01717 10 + . BYTE
L7z 00 + LBYTE O
0173 Q000 20 + LWORD INT
QL7S” Q1En + SWORTE & o INFL
Q177 olno + SWORDE L INFA
Q17 A4R4EDOSE5400+ SASCTZ JINPUT/
+1

(0w INFX=INFUT) /16+1

Mu:NITIHENQME:,,NﬁﬂﬁanuINPﬁ}T

O17F - Gl + HWORLD L L NAME
S5 2=5 IR # & o -+ SHORTD L. INFA

Dless 4E41404500  + LASCIZ /NAME S/

_4_:]

Dlmee 00 : LEBYTE O
oioes FEOA » o NAMES MVI A, SNAME
OLER 1802 CWJMPR L. INEN
Olane ZEOL Lo INFLE MVI A, SFVAL
QLEFT  DDEA ARSE L INPNE LIXD MACTOE
Gilez DO7714 :

I LDAD
MOV $SRVSTUF+1(X) +A

SEND OF SWITCHES
$ASK FOR NAME

IX |
I BAVE TYFE
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LM.«. -

01967
01977

oleac
o19n°
QlwE"

Ol9F -
QlAL”
Qlaz”
QLA
O1AL
Olaz”
OlA®
QlAC”
OLA6F
QlRO”
a1l
Glra”
O1BA&”

"

COLRT7S

Q1BA”
OLRD-
OlRE-
QlBF -

o102

0Ol e
OlCET

o olcRe
O1CE~

OLoF

oinils

0104~
0107~
S oLnE”
o1nm-
oD
O1DE~
C O1EL”
OLEZ
[} 1 ES 4
O1ES”
OLED~
01LEA”
S OLEDS
O1ED”

OlEE"

Ol1FO°
iRz

CO1F4-
o 0LF&”

O 113‘:_3' s
Q1R
O1FF~
SRS
QR0

ER
OD&&L7
DD&E L&
7

BZ
2001
ER

ES

ChoEOLems
2031

ES

nn&aEls
D&A&L®

7

BS

220

0l FFFR
O

O QOO0 RF
0 0000 1w
El

AF
DO7716
on7717
nnzzis
On7z7zi9
DO7ELR
B7

L R2O0&
onn7711
- nn77iz

Fi

[~

SO QOO0 0os
OA00

LD 0000 1E

ES

on&ELL
DDALLE

7C
BE

ERaR

7E

B7
a4
DO7ELR
BY
e

E=S

 FDEZ |
COO000: 10

ChE 00008 1E
FOEZ

E1 , .
D 0004

« o INFF3

w o DONES

-« OXX3

- QLTS

n o i:iET:
« » INFAR

MOV, L. $INFBUF (X)

A
JRZ
MOV A, $MIBEND (X)

FUSH H

XCHG 3SAVE HL IN DE

MOV He SINPETRH1(X)

MOV L, $INPETR(X)3GET INPUT LINE PTR
MOV AsH . 3IS ZERO?

ORA L. $IF 20, NEW INPUT COMMAND

JRNZ L. INFP sELSE USE IT AS PTR
XCHG CSGET HL BACK -
PUSH H 1uﬁVE FTR INTDO LINE
CALL KBONLP SCAN BLANX. COMMANE
JRNZ LW GET ;CLDSE ) AND EOLS

$DONE! ., CLEANLUFP $INPRUF

FIF ALLOCD

FLUSH H

MOV H: $INFBUF+1(X)

MOV A H C 51 THERE?

oRA L

JRZ LW DXX § NAH

LXI R.-5 FADDR IS ALLOCTN BLOCH

sPLLES =

sTEM LUNLINE IT
SRESTORE IT
sEQL POINTER
sCLEAR A

nan R

CALL TEMPLIN

CALL FREE

FOF H

XRA A

MOV $INFPTR(X).A
MOV $INFFTR+1(X). A
MOV S INFBUF (XY 48
MOV SINFRUF+1(X).A
MOV A, SMIBEND(X)
OR&A A

JRNZ L L OUT

MOV $ARGFTR(X). A
MOV SARGFTR+1(X).A ) sCLEAR TCKIES
FOF PSR FTRASH ENTRY FOINTER
RET s AN G0 BYERYE

$ZAF ONLY IF
$MIBEND=%TAF

CCALL ARG

CEBYTE $NAME. $TAF
CALL INCIIY

PLZH H

MOV L. $ARGFTRIX) , FGET ARG LIST
MOV H. $ARGPTR+1(X) $SET BY DOMACRO.

s FOR AESIEN'BELUH

MOV A.H CSEEE IF ZILCH

ORA L

JRZ O LLTTY 3IT 12, MEED HLIMAN NOW
MOV A M 515 SMIBEND =07

DIRA $OF IS ARGES DONE FORT?

aw 1T1Y SYUR-D0 HUMAN  TNPUT
COSCHECK THIS TOO
sIF ZILCH. ARGE IS ABCII

A FROM MULTI-HUMAN INFUT

ORG A
JRZ LLTTA

SFER SURE GOT FASSED ARG
XTIY . SLIET. POINT IY AT IT
- CALL hETHFNDV‘I’“GET STUFF  INTO ALDE FOR
COCALL INGCEIY  yASSIGN BELOW T
XTIY - 3GET EVALTS 1Y BACK

. ETUF S

CALL PUTORND

CIAND PTROINTO HL
S STUFF DEZA INTO IY

POF H

FAGE
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cME -

[ ldutase
QR0E"
QRO7-
OROP-
020/~
QZOR-
020K~
D211e
oz14-
Oz1s7
oRlE
oz~
ORlE”
OZ1F~
Ty e

0257

Q277
02207

ozene

R e

ozase

Q27"
Q23R
O2A0"
OaZE”
O2EF-
EE S N
Q2437
Q2487
Qzam

DAL

az4an-
Q2RO
02Ear
OZ5&L”
ozEes
QRS0
OZE0T
QZSF~

O2d0r

O2&17
02647

o

On&&L

7TE
B7
2002

&7

&F

on7sil
oo7z4i1z

D D000 O
El

on7417
DO751 &

Ch 000010
Fi

D3 01a27

Q1ez

22810

non7ei4 »
OO QOO0 14
CoOQOOe1C
FEOH

N 7N B

1aCRE

. TARGE

i

fax}

e TTYR
Dn&ELs ~
7
B=
201E
SEOS
Z0 OO0 04
CooO000s SBE
01 Q005
0%
GOl OOs0
D OO0 O
Dn741%
on7sis
CorQ0Oos iF . s LERBF2
e
F1
F1i
C5 00008 OF

«w LNF X3
8 bt

DL 2L AR E VYRR ST Y

e TTAY

CLXI B

NEELE
NE -

DISK ASSEMBLER VERSION s

MOV ALM
ORA A

JRNZ L L 0K

MOV H. A

MV L.A :
MOV $ARGPTR(X) L
MOV $ARGFTR+1(X)
CALL ASSTGN

FOP H

MOV $INFPTR+1(X)
MOV SINFRPTROXY. L
CALL DECSIY

FOF PSW '

JMP L L INFPR

CALL KECNLF
JRZ LLTTY

MOV AL $RVSTUF+1¢
CALL EVAL

CALL. GETOPND

CPI sNAME

CZ CNVNAM
JMPR LW STUF

MOV H: $INFBUF+1(
MOV L. $INFRLF{X
MOV A, H -

ORA L

JRNZ L L ISEF
MVI A.2

CALL. ALLOC
cAaLL TEMPCHN
LXI R, 5

HAT NI ]

R T

CALL CLEARIT
MOV $INFEUF+1(X)

MOV SINFBLF (X)L

CCALL INFTTY
INX H .
JRZ .. TORG
FOF PSW
FOF PSW
AMP CMDERO

CNYNAM o
CONVERTS A NAME BLOCK

TOF OF NAME BL
BNASCIT — ASCII

FAGE &

P15 -ENULLT

3 NG
$ZERO IT
JARGPTR. THAT Iz
sPOINT AT NEXT
+H $ARG IN LIST
sD0 ASSTIGNMENT

$GET TERMY ADDR BACK

2 H SFETORE IT

$RESET 1Y

$TRASH OLD TERMY ADDR

$SCAN TO MEXT ARG IN LIST
FNONE-GET INFUT J

X $GET TYPE WANTED
$INTO ARDE

$GET IT

$IS INP.NAMET

P00 STRING MASSAGE

FAND SETUR ARGRFTR. ETC.

X CSGET BLUF ADR

s30T ONE ALREADY
sGET 9 BLOX

, SALLOCRTEMPCHAIN

SADD 5 TO POINT
$AT BUFFER COLNT
fCLEAR STUFF

+H $SAVE ADDR
$GEET HUMAN TO
$TYPE SOMETHING

C3JUMP OVER COLINT

FNDONL YET
sFATL.

TO A STRING

QK

NAME FIELL
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oM -
CNVNAM ~ CONVERT NAME TO

02647
O2AS
O2bL
ORED
AR
OReLR"
OPLE
DREF
02717
0274
0275
ORT6”
QR7FEs
oE7ee

QET70C
Q2707
OZ7E”
O27F~
Q27F

LI

etz il

uyei=¥
QRas
REET
OaEs
QZEa7
kel
.-.:}4 .
u'w='
2wa
Qﬁ?ﬁf
n“ﬂg‘
OZ%E"

02ZAL”
ozAZe

OZA47
R e
Co0zas”
DZA67

o1
E1

CEB7424154

ES

oD 0000 B0

STRING

- TOF OF

RE TLIRNS

TYFE STRING ($STRADR)
STRING WHICH CONTAINE

ALSTR — QlLDCﬁ?E STRING
ENDIZTR - CLEAN LIF AND RETLIRN

5 A=
:  DE
5 CALLS:

ES CNVNAM:

21 000w

N I:l QOO0 07

EDAD I
B2 Q27F7

7E

B7

2OF7

El

oo OO 14

g}
foy
a8

o

COOOOOs1S . 4+
1B +

3 #HWHATEIS

PUsH . H

PLISH B

LXI H> $NASCTI
DAD o,

PUSH  H

CALL ALETR
XTHL :
LDI ‘
JROD L L ERR

Moy AL M
ORA A

JRNZ a0l
FOF H

CaLL ENDETR

s SAVE REGS

FALLOCATE

sCOPY A CHAaR
T O CORE

:IF NULL,
s IF NOT,
3 HL~ZTOF OF
s GARBAGE

PO E
FOF H
RET ,

ERROR ER.CORE
CALL ERRPGM
LBYTE ER.COR

COMMAND—--GETE TYPE IN VAR PASSED

Mo CMOCWHATEIS o W WHX Q. AFIXIWD . o s WHA. o W WHALIL

= FWHATS TS
D4
Q0
L4410
Q257
OzwE”

o+ o+

SE494
+1

00

DO QOO0 0O

ORLE

« o WHALY
. WHAS

FOAEOL

S FRAALOR

7E
FEOA

SE

1600
FO7EOS

MOV A.M
ORI sNAMADR
0T NETVAL
MOV EL.M 1

; LBYTE $CMDADR

BYTE (. o WHX— NHQT"I WA

- BYTE O

JWORD AFIXCWID (MW" -1 010 %1 &+FETINTI
CHORD L WHAL

WORD L L WHA

LASCTZ /HHQTSIB/

LBYTE O
CALL AR
BYTE $NAME, $REFEAT
FLISH M

MOV Ls1(Y)

MOV Ha 2(Y)

FND SWITOHES

sGET TYPE
3 IE NAMET
3 IF BO. GET VALUE
GET TYPE
MVI D0 s IN DE i
MOV A, 2Y) PSEE IF NAME FASSED

sOFFSET OF NAME
tHL~NAME FIELD

1 SAVE FTR TO NAME
STRING

: (SP) ~2ETRING, HL->NAME

sGET NEXT CHAR

END OF NAME
00 ANOTHER
STRING
COLLECT LEFTOVE

FRESTORE REGE

FAGE %

THE ASCII NAME
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CNVNAM ~ CONVERT NAME TO STRING

OZADY  B7 ORA A ‘

OZAES  BEO4 MVI A.$IVAL  sUSEFUL TAG
OZBOC 2004 | JRNZ L CMDD sYUF, USED AS CMD
OZBZ*  E1l COPOPH . 3GET TERMY BACK
OZBET CE 0000236 ©JMP RETNONE  3RETURN VALLE
OZB&” OO 00O0:1E  ..CMD:  CALL INCSIY »

OZERS OO 00003 33 ~ CALL PSHOFND SETICK IT
COZBCC D O000:0F CALL ASSIGN SSTICK IT

OZEFS  El | FOF H

ORCOC O RET

0201 | . o WHX

Aottt
FRETR
FRINTS AN ASCIT STRING ON THE TERMINAL

NEEDS:
OE -~ TOaF OF STRING HEADER
STRING DATA STARTES AZ $SASCIIDE.
I= NULL TERMINATEDR
DESTROYS DE '

CALLS:
QUTCH - OUTPUT A CHAR
- SFREE - ATTEMPTE TO FREE STRING

B WEB M8 w23 WE R B SR MR k3B SR R edm

Q201 FRZTR:S :
QzzLs 7H MoV APRN _ s IF WLILLL. ST
Qa2 = ADD = sRETURN
QREToB RZ
Ozc4” ES FLISH H FEAVE REGE
QzCEs =21 000A LXI M, $SASCTT sGET STRING DATA
Qe 1% 0AD It ; FHL-18T CHAR
[y 20 AZET . DA QUTOFF . s BURPFPRESS FROM
ORCC B7 ORA A ' , S INPUT ARGE
o2 2O0A o JRNZ L LEX : sBEING THERE?
SORCFY 7E _ w1l MOy CoRALM SEND OF STRING™
QEDO- B7 , DRA A , ; '
QED e 2306 s JRZ w o X : $EXIT THERN
ozpas SO OR6467 CAalLlL. FOLITOH sOUTPUT & CHAR
o0& 0 23 : . INX Ho ; § HL~NEXT CHAR
Q2077 18F& JMPR P ] ’ S LR AGATN
OZre- ER . EXE XCHG ‘ SHL=-Z>TORF OF STRING
o2nAs L Q000 3 cAalL. SFREE sFREE IT
GEnne E1l ' ’ FOE H SRESTORE PTR
ORDE" o9 X - RET o

: ‘ oot

5 PRINT : U R RO E
3 COMMAND TO PRINT STRINGS ON THE TERMINAL
3 A SPACE IS5 PRINTED AFTER EACH ARGUMENT AND A NEWLINE
¢ IS PRINTED AT THE ENDU OF THE LINE. UNLIKE PROMPT.
5 PRINT WILL DISPLAY ITS ARGUMENTE REGARDLESS OF WHETHEF



TO-

Z “ CR/M DISK
CMz -

CNVNAM - CONVERT NAME T

QZ0F -
QzEO”
QZEL”
QZEZ”
OZE4”
OZEA"
OZES~

OZEE
OZEF -
OFFE
OZF4-
OZF7
OZFA-

OZFA”
OZFR-
OzFC
OZFD-
OZFF -
QB0
Q2037

Qgﬂﬁfx
JRORS
n”ﬁEf

'n*lnf*
Ozi47
0EL7
OR1e

ORIBS

& +PRINT:

0z +
00 +
2FAT +
OZEF~ +
OZF2” o+
DOSZAPAETA00+

e
(“) 8]

(_7 =1 E
Cno03EEe

o3 0000 28

3 NOT BEEN FICKED UP BY INFUT. A TRAILING NEWLINE

1a B
O
a0
053
QZOR”
OBOE

SOSZ4F4DS054+

o

00

lD H(}(_)U 0=
05 1E

DD2A AZSE
-Dﬂ?Enﬂ

FE Bae,

=007
ODAGLLE

A““FMBLFR VFR“IHN ;,al’

.. PARG:

R T

e W PROME

 PAGE 11
STRING |
THE MACRO ARGUMENT LIST IS5 EXHAUSTED OR NOT

SYNTAX: , .
FRINT T%TRINGZ:~-TRING?:...

B wm SR WMB gE WE

M. CMOCFRINT. o o FENDS n PRDMPT,..FARﬂ,u.FRNTHE
BYTE $CMDADR
LBYTE (oW FPEND-FRINT)/1&+1
CLBYTE O
WORD PROMPT
SWORD L L FRNT
SWORD L L PARG
CLASCIZ /PRINT/
]
«BYTE 0
CALL ARG
LBYTE SETRADR ., $REFEAT
AT FPNYT
MNP NLFNT
LR

o PRNTR-

$FPRINT ARGUMENTS
' FAND NEWLINE
« PENI

3 PROMPT
3 COMMAND
Y OON

THE TERMINAL.
IF THERE

3 ARE ANY ARGLMENTS
ICH HAVE

TO PROMPT THE USER WITH A MESSAGE (OR MESSAGES

UNLIKE PRINT. PROMFT WILL BE

"

SUPPRESSED

LEFT IN THE MACRD S ARGUMENT LIST WH

5 NOT
ADDEL,
BUT SPACES STRING

ARE PUT BETWEEN THE ARGUMENTS

"z

; ZYNTAX: L 2
;- PROMPT <STRINGS» SSTRINGD . w ..

M. 'MUEPRNMPT:u.FEND 0 PRLFT:n.FﬁRhau.PRHHJE
. BYTE $CMDADR
SBYTE (.. FEND—
CSBYTE O

SWORD FRLFT
WORD L L PROM
CWORD . PARG
SAZCIZ /PROMPT/

PR“MPTn ‘
FROMPT) /16+1

1

CWBYTE O
$STRADR. $REFEAT
MACTOR

f a0t
V;$MIBBLF"
~ PNXT

CALL
BYTE

LIXI
Moy
CPI

,qﬁmz;,

. ARG -
, 3 IX-ZMACRO HEADER
ICHECK IF $MIBBLE
$I15 MIET
SNOF PRINT ANYWAY
CIANY ARGET
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CNVNAM ~ CONVERT NAME TO STRING

O3LE”
0321

oo, oo0g a0y vy 0

m?na
QaEZE~
Q==
OEa4”
O304
OEED

OnERs
QR3CT
[
ORzE-~"
O340
O=43
Q=44

03467
03407
OR4F
O350

OEEI

T
W
OaSRE"
OEsE
TN
On&4
O2&S

DD OERRT

SEMCRA

o

FO7EQOD
FEOQO

Lot

FIE&O2
FOSEOL

Ch Qo0 LE
Cor o217
mERG

CoE 03667
LRE7

18

R

00
OOO0E 2
[cridany
0240
SOS2405

0000 O
OB1E

ES

21 00008 0F
RIS, 14()

oh ntxg’
FEOH

T OR&E”

=1 (I“()Hn:ﬂ :

T LT 40

“E1

R

ASSEMBLER VERSIO

54 ( 1

FAGE 132

2.2 )w ?WY

FNXT TNO? PRINT
o FENDS
§ bbb

PNXT : '
FRINTS THE ARGUMENTS LIST OF STRINGS ON THE IY STACHK
FOR THE PRINT AND PROMPT COMMANDS

NEEDS: :
IV =% LIST OF STRING ARGUMENTS

RETLIRNS® : ;

STRINGS PRINTED OUT ON THE TERMINAL WITH SPACES

EN
THEM, 1Y, DE DESTROYED
Callss
OUTCH - OUTRUT a4 CHAR
FRETR ~ FPRINT A TRIs
INCSIY ‘ ]

o2 v3B 2B a8 SR am uR m ME OSE aR B B N3 W 3B 3R 4B

B vese e sesen ene

“"HEVF TY

C3NOMORE ﬁﬁjf&f. ‘ﬁi 15
néﬁﬁmw

T NEXT mﬁu * J

N =TT E. HVAL (Y)
Moy E.E.LVAL(Y)
INCSTY
FRETR
MV I A,

FOLITCH
JMPR

og PN ,
8 g DHANGE a3 3
M. CMOCPRLET, o o PEND, OF FOWER, . . PARG, . . FS
+PRLET:  JBYTE $CMDADR
CRYTE (nuFFNDwFRLPT}flﬁ+J
LBYTE O
WORD POWER
WORD L PET
WORD . . PARG
LASCIZ /PRLET/

sOE - STRI

4+ o+ 4

+1
waFETE
. « PARGE

CALL ARG '
,BYTF COSETRADR, $REFEAT
FLUEH H '
XTI H. CPRINT
SHLID FRINTR
CALL FRXT

MYT e ML
CALL POLTCH
LXI CHS OLITEH
SHLIDL  PRINTR
FOF H E
RET.



TOL 78
oMz
CNYNAM -~

OFbd"
Qb
ORET
OR6A
OB&R”

Q360
Omasn
ORLE "
OBAFT
OE7L”
OE7EC

0TS

CERTO
QzR7ne
OR7E-
OSBRSS
OERSE -

ozl

OFVR”

OmeFEs
0317
0Ea4 "

0 CP/M DISKE ASSEMBLER VERSION

CONVERT NAME TO STRING

« o FENDE
ES FPOUTCHS
2A LS540
E3
cw

## [ONE WITH CHANGES ##

ey

d -ﬁ‘l ‘

l}:j

FAGE 1

"
FRINTR

FlUEH
LHLD
XTHL.

RET | 3 CALL VIA RETLRN

3+

3 #RENAME COMMAND®

R

3 RENAME <OLD s SNEW>

: RENAMES THE 0LD VALUE WITH THE NEW NAME

£OLD> AND <NEW: ARE BOTH ZGRASS NAMES
COLDS MUST BE A NAME WHICH IS ALREADY THERE.

IF

MR AR GB GE QIB B OB B JR MEC B 48 B B 3 3B w2 SR

NEWZ>
<OLDG IS
FRINTEL.
COPIED

NEED | |
ON ARGUMENT STACK:

CALLS
CLEARVAL

MUST BE & NAME WHICH DOES NOT YET EXIST
A NON-DELETEARLE NAME. AN ERROR IS
ONLY THE TYPE AND VALUE FIELDS ARE

TYFE
ADDR
TYFE
ALDR

($NAME)
OF OLD NAME
($NAME )

OF NEW NAME

- CLEAR VALLUE % TYPE

M. CMDERENAME ; o o RENX, 0. RESTORE» . . RENA> . . REN11L

1
O
00
Q000 ns
3R
Q370ns
SZ4S4E414045+
. +1

+RENAME

SR

00
&
AE4 14045204
CoOOO0: 08
DADAKOO
ES
- FRAEOL
FLO&&QE
ES ,
DoE1
IDCBOZ7E

+ » RENAZ

« « RENT 2

CopE04

00000 1S+
. +

L

- LBYTE

«BYTE
«BYTE

HCMDATIR

(o RENX-RENAME Y /14+1
0 o ~
HWORDL RESTORE

HWORD . RENT

SWORD . L RENA

WASDIZ  /RENAME/

LBYTE O SN SWITOHES
BYTE 9% I EPECIAL

ARSI /NAME . NEWNAME /

CALL ARG sGET ARGE
SBYTE HFNAME » SNAME . $TAF

FLIEH H TEAVE TERMY

MOV - FHL-=0LD NAME
Moy ‘ ,
FLSH H
BIT i $BNEL:$FLQG$(X)
NIERROR ER.REN ' .
JRZ L L0008

La1CY)
Hy20Y)
$ X~ OLD NAME

PNO-DELETE?
sNO? RENAME ERRORE

. CALL ERRPGM

';BYTEfER@REN



TOL Z8O CF/M DISK A

oMz -

CNVNAM — CONVERT NAME TO STRING

ORAS
O3AS”
ORAS
O2AR”
OBAC

OZAE"
OERO-
OzRa-
QzR4-
03R4~
RS-
O=npse”
QZR7-
OEBAC
OEBR-
QABE~
ORBF-
i et

g I IS A

PRNCL SR

e I

Qace

Q3CAT

FOSEOL
FOS&O07
1A

FEOZ

TE04
o0 OO0 1S
2D

7E

12

ES :
21 0005
%
OO7ECS
77

i

DO7EOL

77

E1

Ch QOO0: 0D
E1

()

+. . 000287
MOV
MOV
LDAX
CFI

NZERROR

JRZ

+ 4+ + 4

o W OO03s 0
MOV
STAX
PLISH
L.XI
AL
M
MOV
INX
Moy
MOV
POF
CALL
FOF
RET

v RENX®

« END

SSEMBLER VERSION 2,21

Es&(Y)
[y 7(Y)
il

$NUILL
ER. NAE

W QOO
CALL. ERRFGM
«BYTE ER.NAE

AP

o

H .

H: $NVALLIE

o

Ay SNVALLE (X0
M.A

H

B, SNVALLUE+L (X)) -

M. A

H
CLEARVAL
H

FAGE 14

sDE->NEW NAME

1A=TYPE OF NEW

3 ALREADY THERET

$NAME ALREADY EXISTIL

$A=TYFE OF OLD
SSAVE IT :
3 SAVE NAME FTR
§HL=OFFSET 0OF VAL
FHL->NEW VaLLUE
FMOVE IN NEW VAL
: THE HARD WAY

3 ML= TOF
sCLEAR QLD

VAL
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CMz
e e e

ABASN
ALESTR
BACKEGR
CARTYF
CLEARS
CNTRLC

CNVMAM

CPRINT
ZLIRCK
|
DL.5T
[
DECSIY
DEVCLO
DEVCL4
LNEVFE
DEVNT
DEVVA
DEVWVE
COEVXCD
DOLFPT
EDCONT
EDNCX
EDOCyY
EDFPTRL.
ERRFGM
ER. BOX
ERL COR
ER.DIV
ER.FMT
ER.LAEB
ER. NEG
ER.NXT

ER. FAR

- ER.SNP

ER.TER

EXTDEL
E.TYF
FONT
FONTY
FLAGS
FREELS
GETDEK
HELF
INFTTY
TEML

REYFILG & e
QOO0 2

KLE

MACETL
NAMALIFR
NEWBOT
NUMBLIF
NETVAL

OLDIXY

- OPRETE

OOSE
QOO0 07

LECC

QOOO0A X

QLA
A50CI0
02647
Q0008 OF
&1 4
10D )
Q002
QOOS
QOO0 10
LET
A5
HECR
&Sl
&HGRD
I
LSRRI
HZEA
L4487
SO0
HEOA
T YAty
o000 1S
OOl
QOlER
Q0L E
OOEE
Q025

O03A

Ooln

DORE
O0E1
OO0
QOZE
Q000
&HE04
HTES
LSCR
AEES
OO00s 1A
0000

0000 LF
e ODOQe 22

LTFF

EHEEA

QOO0 24

{‘.'fE:‘l O ’
SAAE

QOO0 R0

LEEF
L5447

X

X

X

X

BB b B

Lo

SYMEOL TABLE +++++

ABORT
ARG

BLANE
CHARSL
CLEARV
CNTRLD

CORE

CR
CURCY
I
C.X
C.YF
DELBAG
DEVCL
DEVCLES

DEVHCE

DEVTNA
DEVVAR
DEVWWO

DEVYCD
DOMIORE
EDLONG
EDNCY

EIFN

EDSTR

ER. ARA
ER. CHN
ER.CTL
ER.DF

ER.FNF
ER.MAC
ER.NQT
ER.OFL
ER.REN
ER.SPC
ER. LFL

- ELHVAL

E.VAL
FONTE
FINDHA
FOREGR
ST
GETLPT
HE XHL.
INPUT
JUNE
KEYPTHK
LF ,
MACTOR
MNAMEET .

o N
. NXTABC

OLDCHFR

CNEBUF
OPRSZ

OoO004

0000 08

QOZ0
&SN
QOO0 O
P
QOED”
QOO0
&H31b
QOOR
QOO3
QD10
QOO0 11
LET7R
AEDD
&SEF
LHERE
LET
&E0
SRS

0000 1R

SR
ES0F
LB04A
HB1A
QOZF
O00E
O03A
0037
Qo1c
OoEE
OO
Qol7.
DOFC
QOZE
(180
OO0z
0001
&HS05
OO002 17
AFO0
L4800

QOO0 1R

QOO0 1T
Q1707
HD4Z
&5EE
QOOH
LEEE

OO00: 7

Q008

000 2%

HAQ0
&7

CEEED

3 >

- ACOPY

ARGETE
BOTRAM
CLEAR
I N
CNTRLL
CPLARE
CERLOK
CLIRREN
[

. XF

CLYE

DELETE
DEVCLE
DEVCLA
LDEVMD
DEVTNE
DEVVE
DEVUN

DISFLA

- DUMEST

EDMODE
EDNEWS
EDFO

C ENDETR

EF. ARG
ER. CMD
ER. DEL
ER. DEK
ER. FOR
ER. NAE
ER. NLIL

CER.OFN

ER.RET
ER.S5TE
ER.LNF

E.LVAL

FONTH
FONTL.
FINILA
FRAGS
STINT
GETOPN
INCETY
INT
KRONLF

KEYTRE

LISTON

. MAXFRIE
 NBELKR
O NLPNT
ONXTLNK

DLOCUR
OPRL

OUTCH

QOO 05
AHOTC
EQO0
0000 OR
OQQQ;QE
0015
A110C
&630
L4085
00on
GOOF
oo
01367
&E7T
AE85
LSRR
LEBF
&S0
LERS
OO0 12
&ET7T
A1
LHAAT
&B04
OO0 14
O0S4
OOLF

QO

ool
QO
Q020
QOaw
0014
Rala bl
Q004
QOZRT7.
0001
ATDE
e Hh
OO0 1S
0400
GLZED
nInialed I N

DO00 1E

QOO0 20
0143
&TF7
LBED

Q040

OO00

QOO0 28
atuietet o
LaRE
o014

0000 2D

K

i D D]

ALLOC
ASEIGN

BOTTOM

CLEART
CNTRL

CNTRLZ
CPLEIZ

CEFLAG

oL 0
[
L. X5
DOTON
DEVEL
DEVCLE
DEVCL7
DEVNH
DEVTNC
DEVVEL
DEVWE
DOLFLH
EDBONT
EDLNAME
ELsX

EDFTRC

ERARIT

- ER.ASN

ER. TNV
ER.DIM
ER.EDT
ER. IMF
ER. NAM
ER. NLIM
ER. OVE
ER.SEP
ER.SHW

- EVAL

E.SIZ
FONTI
FONTY
FIRST
FREE
FWIOPTR
HCAREA
INCRO
TENAME
KBLOCE
FISNL

- LN

MNMX

- NBLEM

NSADDR
NXTFTR
GLIDKEY

OFRSF

OUTOFF

FAGE 13

QOO0 0Ok
0000 O
Ly TAL
Q000 O
Ooor
HTE4
0140
L2H0
o0l

0013

QOO7
LECE

LEER

LETF
LEET7
LERT7
LSRR
HEP1
ST
LZER
&HAAD0
&401
AE0E
HA4AR
Q002
O0O1LS
O0lée
O0E0
Q035
o003
Q02
QOZR
O0lE
0021
OOE
QOO0 14
O00S
AEDE
LHFEQ
&H4A3
D000 15
HSE7

&EPE

CLEEY

O0GoE 2l
LHEF
QOO0 2R3
QOO0 25
LEER
falsladl
AHEOR
OOO0LT TR
&49T0
LHEER
SRET
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bt SYMBOL TABLE 4+

FLCNT
FOINTE
- PRINT
FRLFT
CSHOEN
RANSHT
RMITMP
SCANER
BORWIN
STACK
SLBSTL
TAFBLUF
TEMRCH
THMFARG
TTYINT
LISREND
VIFLH
IGIM2
SANDRT
HANYVA
STALLE
STIATAR
SEND
$FORFT
S INFEL
HLENGT
HSMIBEN
SMTIEL
SREFEA
$ELEN
HTYFE
« PRONG,

&5EE
L4087
O20F 7

O3ER-

QOOGEE3
&EEF
A53E

QOO0 27
A7CD
HOCE
LEE4
HABE
QOO0 2E
ET7AD
LEES
ELEF 1
A545

0001

QQOs
FFFE
QOO0
QO07
QUic

OO0R

OOLS
0001
QOLE
D080
QOLE
OO0&
D000
OZ0a 7

FOECRC
FONOFF
FRINTF
FROMPT
FUTORN

RENAME
- RLUBALCK,

SCANLA

CSFREE

STAKTO
SWITCH

TAPCON
TEMFHD.

TOE
TTYFTR
VEPTR

YOICED

ZGREND
SANDRS
SARGPT
SCMODAD
SO0 DE
SFADR

HFVAL

HSINFPT
$SLINFT
HNAMAD
SHNL TME
HRVETL
FLTRAD
SLISE

DO00s 2E
&S0A
QOO0 20
OZFA7

QOO0 =4
QDA
0005

o000 3
QOO0 3
H000

TXRETY]
Do

> =

QOO0 =0

A40F
LOCA
LHB1E
LHZEL
LEET7R
AELE
AHE1D
alalel

o011

nolE

GO0l
QOOE
D008
0014
QOO0
QOO00R
OO0
QO3
Qoo
QoOs

ZBO CF/M DISK ASSEMBLER VERSION 2.21

bt D b 2K

FIXVAL
POIJITOH
FRINTH
FRETR
RAMEND
RESTOR
RUBOUT
ECANNL
SOPRSF
STREME
TAR
TAFFRO
TEMPS
TTYRED
TATWIN
VICHAR
WHATET
HOADR
HANY
SRGFTR
SCPLEL
$SD0OLO0
SFLAGES
SR
HIVAL
$LOCPT
SNAME

CSNLILL

S AME

CHSTRPT

« BLNE.

&HSED

(e Y
QOO0
e 5 g
TFFF
OO0 28
QO7F
o000 2%
&HEAN
0000: 3R
QOO
&4B1
HEES
Gt
H7EZ
AR
QzEne
a0lo
OOL1A
QOOF
QOZA
o003z
OO0z
Q01 A
D004
[alalal
alalnlal
Qo0
QOR0
000S
QOO 03

X

PNXT
FOWER
FRINTR
FRTYFA
RAMETR
RETNON
SAVESP
SCNEED
SBORPRSZ
BETREIZ
TARFNT
TRFENL
TEMFLIN
TTYEND
LUARTFL.
VIINLF
WRMODE
SADDRF
HAMYNA
SENDL
SCSRLD
SIVAL.
HFORREL.

C$TADR

HHEYEL
$MIBEL.
SNASCT
HFNYVALL
HEASCT
HTAF

- DATA.

BRI

QOGO 2

AN

L5440

OO00

&£200

o000

ham
QO04
HEEF
LHBOO
QOO0
&SRR
QOO0
AZEL
LA
&SR
HEEE
o007
FFFIZ
QOO7
OO
Q000
0024
(16151
D024
OoRz
QOO
OO0
QO00a
QOO0
0000

FAGE 1&

(XX
P
>

[ X1
o
>

=0 X

[RN]

F X

X
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NAM ~ IGRASS NAME ROUTINES

« INSERT AtS.ASM
@. REMARE 7/

EERARAARI AR RARR D

@Ry

@
e

&/
« TNEERT

JAY FENTUON,

ZGF‘IQS-’E’ V&, 00000000
NOLA DONATO,

Az ZRAM. A
L LINEK

- PREL.

. IDENT

LEXTERN
.EXTERN
LEXTERN
.EXTERN.
.EXTERN
.EXTERN
.EXTERN
.EXTERN
.EXTERN
-EXTERN
.EXTERN
-EXTERN

- LEXTERN

LEXTERN
. EXTERN
JEXTERN
.EXTERN
-EXTERN
.EXTERN
EXTERN
LEXTERN
.EXTERN
CEXTERN

 EXTERN
WXTERN T

LEXTERN.
SEXTERN

L INTERN

. INTERN

. INTERN

# W
W

3t E

3
+
e
+#
.*.
H

"WHEN YO CARE ENOUGH TO FROGRAM
THE VERY BEST" '

()Y 1978
=M

NAM
AFREE
ALLOD
BALLY
CARTYA
COARTYF
CHEAZ
CLEARIT
ERRPGM
EvVAL
FREE
GETLPFT
INCSIY

INPTTY

KISNL
NLFNT
NXTARL

NXTILNE

MXTVAL

PHITCH

FRINTA

PRINTFF
FRINTHL
FUTOPND
SFREE
ABFNT .

TEMFCHN
TEMPUNGH

ARG
CLEARVAL
DELBACG

ANDY TOM DEFANTI

FAGE
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NAM

B 1 e

QOO0
Q001 -
R1ein ey
QOOS"

QOO7"
OO0a -
QOO

OO0E~"
OOOF -
Oalor

0011

Q01
Qolzs
OO1lé&”
0017
oolar

QoL
oola”
DO1R"
ooLcT
Qoln-
O01E~
QO1F~
Q0207
Oz
Qo5
Qope

0ORR-

QOZ6a

18 b
GOZE "
QOR0 7

A §

- ZGRASE NAME ROUTINES

« INTERN
. INTERMN'
« INTERN
. INTERN
« INTERN NAMSET
L INTERN PRTYFPA
« INTERN P3SCAN

ITENAME

NAMELD

FINDHASH-~GETS ADDR OF

5IN
sOUT

A HAE CHARACTER
HL-ZFWA OF HASH

CS

2H00
FE24
2005

21 &430
180R
D&41

FINDHASH:

MVI Hs 0
I::P I -~ 3; -~
JRNZ L. NDOL
LXI H,FSTDOL
JMER . L FINO
ST <A

FUSH B

« W NDHO

MOy
- AR
Dan
DAD
Dan
LXI
A
P

é«F k] ﬁ
&9
29

@
0l &ZEC
Q5
izl

-~

-

JESTINT

Mmoo T T I

« s FINGE

NAMALR -

3 CHAR

PAGE &

F INDHASH

A-Z VAR INTO HL
INIT
VARTABLE (A-Z)

P15 %7 _

3 NO——ALPHA
sFWA OF THIS
$AND EXIT
sGET OFFSET FROM
IN A

sPUT RMNDR IN L
sMUL. BY 16

Gy

GET ADDR OF FIRST ONE
ANDI ADDI IT IN

"
®
s
?

o RET
8 oo
s #DELBAG--DELETES STUFF RY TYPE#
5 IN2 FWA 0OF NAMEBLOCK IN HL
POUT: ML SAME, THING %

7
BS

MOV AL H
ORA L
Kz

- DELBRAGE

Lo

ES PUSH H
Cs PUSH B

FLISH H

MOV CM

MVI EB.O

LXI H...0OTAR
oAl NXTARES
KTHIL.
RET
SHWORD L NOTYET
JWORD DEXIT
« WORD o o NOGD
CHWORD L NOGD
JWORD L STR

E5S

4E

Q&00

=21 002487
o O0O0E 13
Bz

o
OO&ZT
OO&E "
DO0&ZT
QO&R"
COOSRS

« o OTAR:R

VALLIE DELETED

sND ACTION IF HL=0 OR HL~2 0 TYPE

$IGNORE IF HL=0

1 FASS

ViS5 TO ROUTINE VIA KTHL
s TYPE :

CFCOMPUTE DISPATOH

s ADDRESS
sLIKE THIS

CEEWITOH TEM
CSAND GOTO IT
$EET CARRY HERE
SOy ENULL .

s$IvVAL
s $FVAL

5 $STRADR
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NAM  — ZGRASS NAME ROUTINES ' : ,

004 o044 : ' uNDRD « =« NAME - SNAMADR
OOR&" DO4ET ' SWORD L L INT $HIADR
Qozas QQ4E-~ WORLD o INT 3 $FADR
003EAa" QOSET CWORD L. ARA 5 $AADR
QOEs Qﬁéﬁ’ ) SWORD L GNOTYET . s sCPLADR
- O03E” O0&Z ; JWORD L L NOTYET  $$PIX
0040 e T «WORLD L CNOTYET 3 $GROUF
004z QO&Z < WORD L GNOGD O s SCMDADR

0044~ ES : « « NAMES PLESH H

00457 GO 0000 15 CAaLL NXTVAL

Qo432 2R03 JRE LW DONT

ao4a”  CD Q01T CALL DELBAG sTELETE VALUE
Lao4an” Ei « o DONT 2 POP H

QO4E -~ Co0071” LW INT: CALL CLEARVAL

o517 gl JMPR O DEXIT

OOSE - ChO0&7- .« ARAT  CALL DECUSE
QOS5 CD 000004 CALL AFREE
CQosR 1513 , : JMPR O DEXIT

QOER~ COQO&AT 7 L BTRY  CALL DECUSE sDECR USE COUNT
QUSES D QOO0 1R o CALL SFREE ‘
00617 1EROR JMPRODEXIT
QO&E ) « o NMOGOE
Qoazs « s NOTYETS  ERROR ER.IMFL
OD&AD CoOOOODE0R 4+ CALL ERRPGM
QA& 0E o + LBYTE ER.IMP
. +1

QO&ET S DECUSE: PUSH H 3 DECREMENT USE COUNT
QO&S o5 FUSH B $ASSUMES USECOLUNT #0
QO QL 0005 LXI B, s$USE S ’
QO&CT O nAan
OO&D 25 LCR
DOGE " ol : DEXIT:  POF
O0LFT EL POP
Q070 (] ~ " RET

ImZ=Em

#CLEARVAL~~CLEARS 4 BYTES OF VALUE % SETS $NULL
HL->FWA OF NAME. IADR 0OR FADR
HL SAME. FIRST BYTE=$NULL AND $NVALUE
BYTES (4) ARE CLEAR \

=

EET IENEE BN Y A1
0 -t
-] 2n
==

S 0071 ES CLEARVAL: FUsH H

Q073" ocso  PUSH R : T

OO7E" BEOZ ' MVI Mo@NULL 0 3SET sNULL IN

CDOTES 01 0005 CLXT Bs$NVALUE - SPOINT TO WHERE TO CLEAR
007ES 09 ‘ : o DAD B o a ' ,

QO7es 0L 0004 i LXI B.4 sCLEAR 4 BYTES

D070 CRO QOO0 0A ' S CALL CLEARIT CSGUESES WHAT

OO7F  1EED e JMPRODEXIT 0 o sRYE
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NAM - ZGRASE NAME ROUTINES :

3 #ISNAME-~- SEES IF THING IS NAME OR NUMBER::
Iy 7E TSNAME: MOV A.M
ooEze FEOA CFI SNAMADR
ODEg oE RZ
ooe5- FEQD ‘ CRI $IADR
Qo7 ca RZ
Qo FEQE CRI $FADR
OOEN- cw RET ,
3 RFECAN--SCANS DVER BALANCED FPARENS

OOSES OS5 PSCAN:  PUSH D
00ac” 1458 MVI D, (-

QOBES  1EZ9 MVI E, ")

QOO * ot INX H sPOINT PAST < (-
QO%1C OO 0000: 04 CALL BALLY

00%4° Ol . k POF D

OOPE- o . RET

3 ORNAMEET--FOINTS HL AT END OF NAME. DE AT BEGINNING*

3 IN HL-ZNAME IN ASCII IN COMMAND. ETC
$OLT DE-NAME. HL-ZTERMINATOR OF NAME

00PET  ES NAMSET: PUSH H

00F7c D1 FOF I

00%E°  CD 0000308  ..NAMS: CALL CARTYF s DELIM?
0OFB°  CE RZ | sYUR |
ooece 23 INX H SNEXT CHAR
00%0Y  1EF9 JMFR . NAMS

s NAMADR--GETS NAME ADDRESS FOR YA

3 IN DE-ZFIRST CHAR OF NAME

3 HL->TERMINATOR AFTER NAME

3 , (SETUR BY NAMIET. FROBARLY)
3 A=0 TO SEARCH SYSTEM NAMES,

3 A=1 TO HASH OFF FIRST LETTER

00T HL-ZDELIM FOLLOWING NAME INCL SWITCH IF CMD
H DE-FFWA OF NAME BLOCK IF Z SET

3 OR SAME AS ENTRY IF NAME NOT FOUND.
3 BUT £ CLEAR

H BO-POINTER TO CODE TO EXEC IF CMD
3 OR AT $NVALUE BYTES IN NAMBLDCE
3 COR.  IF NOT FOUND (Z CLEAR CASE).
H BC-LAST NAME IN HASH TARLE

CHAIN (THE ONE WITH O NLINK FIELID
Bo+2-FPOINTER TO ARG LIST OR O FOR HELP
CIF STUPID NAME (STARTS WITH DELIM

OR NUMBER) . CARRY SET. OTHERWISE
CARRY CLEAR. B

WaE SE Wy a3 e

ALGORITHM:  COMPARE (DE)+ WITH CURRENT NAME.
: WHEN MATOH FAILS IF DE=HL.
THEN GOT A MATCOH :
LIT WAS THE DELIMS THAT

LR R Rt 1



TOL Z80 CP/M DISK ASSEMBLER VERSION 2.21 B 3 PaGE
NAM -~ ZGRASS NAME ROUTINES | :

CFAILED TO MATCH)

5 OTHERWISE. N2 MATCH, CHAIN ON
3 ONE TOUGH CASE-—IF HL->NULL.

H IT WILL MATCH NULL AT END

5 OF NAME. =0 WE COUNT HL-ZNULL
3 AS A MATCH

H UNLESS. OF COURSE, :

3 - HL=DE IN THE BEGINNING (ERROR)

O0%F*  DDES NAMADR: PUSH X
0oALY  FDES PLSH Y
00AZ"  ES PLUSH H
o0A4s DS » FLSH [ $SAVE IF NO FIND
O0ASS  DDE1 ‘ POP X 31 IX

S ODA7T 4F MOV LA P SAVE FOR BELOW
Q0AST 1A LDAX I sGET FIRST CHAR

QOAR " SO 000007 CALL CARTYA FEOHECK IT

QOALY HEED JROCLLEXIT SNO PLACE FOR NUMBER
O0AE~ 27 : » o« OUME2 STC FEET IN CASE 7 SET
QoaF - 285 JRZ L LEXIT SNO DELIMS HERE EITHER

QoRl-
Qopa

13
1A

S INX D

LOAX b

F CHEDK SECOND

"
T uwan

QOBpZ- SO 000007 CAlLL CARTYA $IF DELIM. IS B-Z
OOBR&- 1B oY oo 3 BACKLF

OOBT
OOBS-

1A

FLUZH FSW
LDAaX I

$EAVE CC7% & A
$GET FIRET CHAR AGAIN

OORS - CooQooo” Call. FINDHASH sGET FWA OF TABLE
QoRce 7w MOV A, 5071 FROM ENTRY® "MOV . A"
COORD B7 ORA A 3IE SYSNAMES (=007
COOBES 2204 JRZ L L EYEN CEYLIP
S QOC0” Fi FORP FSW - $CHECK CCYS FROM CHEAZ
O0C1” 20048 JRNZ L o NAML $IS AT LEAST 2 CHARS

ooz

EE

XCHG

sDE HAS FOINTER NOW

0oC4g - 1245 v JMPR L LEXTIT
QOICA" Fl a s SYSENS POFP PSW SGET RID OF PUSHEE
QOC7” 01 QO00E LXI R.14 : ‘;PDINT T SYSNAMES
OOra- I sTaTa o I e o CALL NXTAaRC
CooCnT ES .« NAML.S PLISH H '”ﬁVE PTR IN 1Y
CQOCE“ FDE} ' CPOP Y :
oOno - 01 Q00w LXI B, $NASCII - sPOINT AT ASCII
0onET 0% DAD E ' '
Qong - 14 ..NAR:  LDAX DO sLOAD CHAR INTO A
OOnE- BE | S 3 SAME Az (HLLY 2
OO0E PSRN JRNMZ L L NAG 5 NOFE
onnE- aF IRA A $ IS (HL =0
Qone - EE CMP M HEr
OoDA~ 2800 JRZ L L NAM 3 YUP——MATCH

QOnc T
Loonns
OODE ¢

 ‘14
N

CINMXOH

INX*B»  
FOF B

3 BLUIME
s BLIMP

‘ 1TERMINéTHH ADDR TN B

B 1) i R v  PUSH B $AND FUT EBACE
CDOEOQS TR MOV AL '*slHEP# FOR =%
OOEZT  ZOFO JRNZ L NAR

- QOE47

75

MOV AR

JvLUHF ﬂ“ﬁ&



NAM

0100

01047

QOES
QOE&”

QOES”

OOEA”
OOER”
QOEC”
QOED”

OOF0

OOF 1"
OOF 2"

QOF =

ooF4-

OOF &S

QOFR~
OOF -
QOFR~
QOFD-
OOFE "

010l

-

Q1067
QLo
OLoes

01LOC”

QLOE”

01107
o111~
o112
al1Es
0114~

01140

s

011E
alie”
01147
Qlin”
O1L1IF”
O1207
01217
olzz-
Olazs
olz4-
olzss
Q1267
OLEES
O1Ew”
o126

01ZA”

Qlacs
OlzF~
O1E07
S OlEO”
C01ELT

alzes

-

Q1LOR:

el nd
'Y,
—t et

NAME ROUTINES

E&
20EC
FLES
[
&2
~B
01
o2
44
41
14
FE1Z

2l

AF

1210

FROES

E1l

LDES

ni

ISR IsIeInT NN Y
2007

FLOES

o1

F&FF

El

FDE1

JUL =51

e

E1l

ES

7E

FEZ2E

ZOEQ

El

ChoOO00s0s
"SReF
03
O3
L3
oz
(]2
O3
B7
Z20OFR
0OA
B7

. . NAM:

OOO%

w o oLITs

« o NAGE

L EXITH
uEXLE

. EWITE

L ECMRE

] « = BALE
2004 0 +
CU‘GQDQ:QB 4

OO0 T

TOL Z20 CP/M HISK ASSEMELER VERSION 2,21
AT .

CMF It
JRNZ . L NAR
PUSH Y

POP L
MOV F
MoV
LXI
DAD
MOV B,
MOV C.L
LAY I

CRPI $CMDADR
JRZ L LCBWIT
XRA A

JMFR L GEXIT

s

K
kI
ki

NVAL.LIE

mmmr T
I #mg

CFUEH Y

FOF H

FiIsH X

FOF I
CALL NXTLNE
JRNZ L L NAML
FiIEH Y

FOF B

ORI -1

FOF H

FOF Y

FOF X
CRET

FOF H

FLISH H

MOV A.M

CFI EXTREL
HRNZ L L COUT
FOF H

INX H

CALL CARTYP
JRZ LW DUME
INX R

INX B

INX B

INX E

LAY B

INX E

ORA A

JRNZ L L BCMR
LOAX B

ORA A
ZERROR ER.SW
JARMZ L0001
Calll. ERRPGM
WRBYTE ER.SW

FUSH B
FUSH H
INX E

$Z=1, DE-ZFWA NAMEBLOCE
sCOPY TOOHL

SWANT BO-NVALLE

$FOR EVERYRODY

SGET TYPE OF NAME

$IF CMD.
s IT
$CLEAR THAT

CHECE SWITCH

CARRY

IRESTORE DE

SGET THAT LINK

$IF MON-ZERD

$GET LAST ONE IN RBC
sLIKE THAT

sLLEAR Z

$GET ORIG TERMY BACK

sGET ORIG TERMY BACK
FOR .. COUT '

$OHECE, DELIM FOR SWITOH

FETACE MANAGEMENT
sFOIMT PAST .

1 ALPHANS ONLY

s DLIMMY L

3 JUMP OVER ABYTES INFO

PSCAN TO 2 OF
TASCIZ NAME

FPAST NULL NOW
FDOUBRLE NULLL?

$EWITOH ERRORE

s SAVE B

 3SAVE PTR OTO FIRST CHAR

$OF TYPED SWITCH



TOL Z&80 CP/M DISK ASSEMBLER VERSION 2.21
~ ZGRASS NAME ROUTINES |

NAM

Qlmas

013247
01357
013267
Q1377
aolass

QL13AY
O12R”
01307

o1En-

O13E~"
Q1407
0141~
0144~
01447
01477
al4ar
Ql4a7
OL4B-
al4c”
014n-

Ol4F-
01517
alEz-
aoLEzs
Q1547

‘}154,:' o ‘

01577
(’)11‘;“11
ulﬁé

OIBCT

leﬁ’
O18E~

O15F7

PEF&

ZE

O ODOODE
2804

El

Fi

lanw
Fil
cl

aF
13D

DOES
ES
]

a7
EDS2
ES

7L
CHOP

E&FO

1iF
1F
IF

~1F

. s DWW

TN
o

DERNT I SR L 1 EXEIEEE IRNT T Y )

s

BT Y

NAMELI

CINX

#NAMBLD—-BUTLDE

INY
INX
MW
ORA ~
JRZ L L ORESW
LDAX B

CMP M

INYX 'H

INX B

JRZI L WEWIC
ncx H

AL LARTYF
JRZ L L TSN
FOF H

FOF PSW
JMPR L L BEMR
FOF PSW

FOF B

ARA A

JMER L LGEXL

+ M

oo m

DELHLERC
HL.  SAME

FAGE

PNOW ADVANCE PAST

s ACODE  AND

$ARGLIST PTRS

sGET USER CHARACTER

3 IS NULL?

sMATCH!

$GET SWITCH CHAR

JSEE IF MATCHES

s BUMF ANYWAY

sBOTOO

sMATCHES!

sFOINT BACKE AT DELIM
$CHECE IF USER AT DELIM
sONLY WAY T GET OUT
sRESTORE PTR TO TYFED SW
$TRASH OLD BC, LISE NEW
3 SCAN MORE

s TRASH OLD HL

sGET —2TO CODELARGLIST
s SUCCESS

s RYE !

A NAME NODE#
SETUR BY NAMADR

DE->FWA OF NAMERLOCE

BC CLOBRERED

NAMEBLODCE LOOKS LIKE:

GAME FlLAN: 1.

PLSH X
FLEEH H
PLISH B
ANA A

S DsRC D

FUEH H

MOV AL
ADI SNASCIT

ANT ﬁFﬁH ;
RAR

| - RAR

RAR
RAR

; LINK TO VALLUE(Z)
INTEGER VALUE

 sADD
© 3CLEAR LOW BITS

TYPE

LENGTH

FlLAGE

LINE TO NEXT NAME(Z)
OFs

FLLOAT UQLUE.QR ZERDO(Z)Y

ASCIZ NAME

FILLL IN TYPE OND FLAGS
CHAIN IN $NLINE
COPY IN ASCIZ NAME

s CLEAR CARRY

SGET LENGTH

$IN HL ;
$GET LENGTH/ 14
IN HEADER LENGTH

- sDIV BY 14

,



CTDL Z8O CF/M DISK ASSEMBLER VERSION 2.21 : o : FAGE &
NAM -~ ZGRASS NAME ROUTINES . ' ' ' -

01607 ChQ000s0% CALL ALLOC tWANT A BLOX

01627 ES : PLISH H FHL HAS FWA OF BLOCK

014647 202 MVI M. #&NULL  3VALUELESS NAME

01&87 23 : INX H SPOINT TO FLAGES

OL&7 23 INX H $AND CLEAR FROM THERE ON

014687 01 0007 o LXI B.$NASCII-2

OL&R7 D 00008 0A CALL CLEARIT 3 ZEROES

O1&E” E1l FOF H SGET FWA FROM ALLOC ABOVE

OL&F- [ | FOF B $GET LENGTH FROM DESRC ARIVE

01707 DDEL FOF X $GET BC FROM ENTRY (LAST
« $IN HASH TABRLE ADDR)

0172~ on7s03 MOV $SNLINK(X).L $POINT HASH ENTRY

01735~ Dn7404 MOV SNLINE+1(X).H PTO LIS

0178 ES ‘ FLSH H FSAVE FWA AGATIN

QL7e” U FLISH B $SAVE LENGTH

01787 01 0009 LXT B.$NASCII FFOINT AT ASCIZ LOC

Q1707 O DAD R FHL-ZWHERE T STICK

D17E” 1 : FOP B SRESTORE R

OL7F~ ER , XCHG sDE HAS WHERE FROM

01207 EDRO LIOIR ' CosD IT

o1 AF : XRA A :

O1am” = - ETAX D $ETUFF A NULL

Qla4” o1 FOF D SFWA IN DE

CQlasr E1l W WBYER  FOP H

0184 noEl PP X

Oless o e RET S BYE

)
&
[y

3 ING HL->TERMINATOR (BLANE, COMMA)
3 CALL ARG

3 .BYTE  ARGL,ARGZ. ..., $TAF

: OUT:  IY~3TYFE

3 STUFF

3 TYFE

H STUFF

3 0

: AND HL~>TERMINATOR

ABLANE, COMMA, NL OR NULLD

s NARRATIVE BY JAY FENTOME

$ ZGRASS ARGUMENT SCANNER , ( ‘
FTHIS ROUTINE FREFROCESSES THE ARGUMENTS TO A
s COMMAND AND LEAVES THEM ON THE VALUE STACK
s(IY STACK). A LIST SPECIFYING HOW TO
3SCAN THE ARGUMENTS FOLLOWS INLINE AFTER THE
sCALL . v
s ENTRY. HL POINTS AT THE DELIMITER FOLLOWING
3 THE COMMAND NAME ' o , : :

0N EXIT. HL POINTS BEYOND THE LAST ARG SCANNED



| TDL 780 CP/M DISK ASSEMBLER VERSION 2,21

NAM

ARG~-FARSES

D1lge
OlER

D1gE”

0120
RehRc
O1w5
0197
Q1w
T O1vR
oLen
O1%E
0141

D1az

Q1AS

1A%

O1AR
Olan
O1AF

01RO
iRz
O1R4
QlB&
01w
QlLBC
O1BF
01C1

W mch

Q1A

CopinEe

O1CA
[ 5 By
Q10K
QLno
Oi0=
O1Ds

0107
O10A

O10BS

- IGRASS NAME ROUTINES
COMMAND ARGLUMENTS

sAND IY POINTS AT THE FIRST ENTRY ON THE
sVALUE STACK. |
sENTRIES ON THE STACK CONSIST OF A TYPE EBYTE
sFOLLOWED BY 4 BYTES OF VALLE |

SREGISTER USE:

]
Kl
=
*

. DDES

4 CD Q000 OF
FOES ,

- oD OO00s 11

R P
’ AEZE

AR

© FEZ¥
S R
< FEZC
© 2001
© za

< o700
” FEQO

- =00R
- FOZ&LQ0Q00 oo BT S

©  FLEL
< DD23
- DDEZ

- L"‘—: o:‘:}

< FELIE
- 2005
- Onze
g DO7EQO

“ Co OO00 OO w « BFRGE
. oDO000s OF

S D023
s 18D

~ DO7EQO
s FEOO
. Z8DE
Y FELE
S mEN7
- ooEs
i OO7E00
“ . FELE

o g Toe F a3
R e L S

S LD QOO0 0R -+
e el T +

. ARGL:
-« ARG2E
.« . ARG
v BRGES

- EMTY R MOV

FO7EQOQ. PRTYFEL Wﬂvxf
‘ s+ L

HL=STRING FOINTER

IX=LIST POINTER
IY=VALLUE FOINTER

XTIX
ZAalL
PLZH Y
CALL KISNL
SRZ L LEMTY
M SN S

JRZ L GEMTY
CRI 75"
JRNZ L ARGE
INX H

MOV A, 0(X)
CRI &TAF
JRNZ L L ARG
MVI O{¥).0
FOF Y

INX X

XTIX

RET

CFI $REFEAT
JRNZ . . ARGS
DX X |
MOV A, 0C(X)
CALL EVAL
CALL INCSIY
INX X
JMPR . . ARGE

AL 0CXD

HTAF

« o RULIT
CFI $REPEAT
JRZ WL ADUT

INX X -
MOV A, 0(X)
CFI
wdRZ

CRI
',J R Z

o« AOLIT

ERROR ER.LUNFL

CALL ERRFGM

.BYTE ER.LUNF

SSAVE IX AND
INCSIY

SREFEAT -

LSE TO FETCH ARGS

$SAVE FOR LATER
;EOL ALREADY?

5 YLIF

FCLOSE PARENT

5 Ok :

s COMMAT

sMUSTA BEEN SPACE
FEKIF COMMA

SGET TYPE PANTED

s THATS ALLY

$ NAM

s TERMINATE LIST
FWIND DN

FUMP OQVER $TAF.ETC.
FRETORE X

s MOREY

FND. NEW TYPE

s BATELF

$GET PREVIOUS TYPE
sO FETCH

FERPACE TO NEXT

300 IT AGAIN

SSEE IF $TAF

3 IF =0, EXIT

3 IF REFEAT. DITTO
5TRY 1 FAST

sEEE IF 1 PAST IS
3 IS REFEAT '

$ALS0 QK (ND ARGT CASED

A,0CY)  $GET TYPE

PRTYPA — PRINTS TYFE AS FASSED IN A



NAM

NAME ROUTINES

ARG-—~FPARSES COMMAND ARGUMENTS

O1DE~
OLDE-
COlEQ”
OLEL”
OLER”
GLEA”
OlE?”
OlEC”
O1ED
O1EF
DIFZ”
QlF7
OiFss
QlFEe-

-

A3

OLlFa”
OL1FC”
OIFE”
Q200
D20
Qz047
020467
Ozos

QR0AY

02107
02177

OZLE"

0zz4-
0ZZS”

OZZE”

]
Kl

ES

4F

Q&00

21 01Fa~
CoOo00 13

oD 0000 1Y

BE

2008

SN QOO0 1S

441404300

E1 » o« IONE S
1

(I

D200
QRRC
0F17
ap17°
02107
QR0
Qs
i)

atlatlt

O21E7

« « FTARS

BFAFIFOO0
SRSAEZ4P4E4T7 LW E5TR:
AESSAN4Z4552 L L NUME
A1E2T241L5900 . . ARRNS
00 ‘
AESSAD4ZATEZ . NUMNS
QOO0 o« NAME?
NAMENT

w o LOST:

CE ~ PRTYPA:

TOL Z80 CF/M DISK ASSEMBLER VERSION .21
- ZGRASS »

FLISH B

PUSH H
MOV, C. A

MVI. RB.0

LXI H...FTAR

C CALL NXTARC

CALL PRINTHL
CHMP M :
JRNZ L L TDIONE

CALL FRINTFF

CASCIZ /NAME/
FOF - H

POF B

RET

w o LOST
= « NAME
« « NLIM
« w NLIM
« o STR
« « NAME
o« NLIMN
o » NLIMN
« » ARRN

« WORD
- WORD
« WORD
- WORD
= WORD
« WORD
« WORD
« WORD
» WORD

3wl A Ay
JASCIZ O /STRING/
LASCTZ /NUMBER/
LASCIZ /ARRAY/
LBYTE O ‘
LASCIZ /NUMBER/
LBYTE 0,0

T EN{]

SPRINT TYFE WANTED
MAKE BC OFFSET

$GET BASE

FGET ADDRESS
$PRINT IT

IS DOUBLE NULL?
; NAaH

sFOF

s HTAF

$ HNLILL
3HIVAL

3y $FVAL

s BETRADR
s $NAMADR
s HIADR

s $FADR

s SAADR

FAGE

10



TOL Z80 CP/M DISK ASSEMBLER VERSION 2,21
- IGRASS NAME ROUTINES
+44++ BYMBOL TABLE +++++

NAM

AASN
ARGESTE
BOTRAM
CHARSL
CLLEARV
CNTRLL
cRo
CLRCY
CLCX
CuX

L. YF
DELBRAG

- DEVCLZ

DEVCLA
DEVMO:
LDEVTNE
DEVVE
OEVVN
DEXIT
EDRBONT
ELNAME
EDOCX
EDFTRC
ERRPGM
ER.BOX
CER.LCOR
CER.DOIV
ER.FMT
ER.LAB
ER. MEG
ER.NXT
ER.FAR
ER. SNF
ER.TER
EXTDEL
E.TYF
FONT.
FONTY
FOREGR
FoThiL
HOAREA
TENAME
KEYFTE
LISTON
MMM X
NAMZET
ML
NXTARC
OLDCLIR
CFFRL.
QUTCH
FOINTE
O PRINTH
CPSCAN
RANSHT

COOSE

&HOTT
AO00
&E0D
0071

0O1E

QOO
&l A
QOOOR
0003
0010
QG1e
&HSTT

&LEES

LHEER
LTOBF
&S0
LTRD
QOLE
&H4AT
LAAT
LBOS

&A40R

I

QOO0 OR X

0aLa

QOLE

oois
QO=E
005
0038
aaln
OOZA
O3
D020
OOSE

QOO0

£S04
&HEED
LSO
&80
AEEE
01
AEER
HEED
AHEER
OODE "

COO0A
Q00013 X

Ll

D014
0000 14

LHABT

OOO0E 19

QOaR”
&HEEF

I

I

AFREE
BACKGR
BOTTOM
CHEAZ
CNTRIL
CNTRLZ

CHBLOK

CLURREM
N Y

CCLXF

CLYE
[EVEL
DEVCLE
DEVCLY
DEVNM
DEVTNE

 DEVWWEL

DEVWWE
Do PLH
EDCONT
EDNCX
EDGOCY
EDFTRL
ER. ARA
ER.CHN

CERLCTL

ER.DF

EF. FNF
ER. MAL
ER. NOT
ER. OFL
EFt. REN
ER. 5P
EFR. LFL

- ELHVAL

E.VAL
FONTE
FINIHA

. FRAGSI
FSTINT

INCSTY
LINED
KEYTRI
MACSTU
NAMALDIR
NELER
NLFNT
MXTLNE

COLDEEY.

OFREP

OUTOFF

FONOFF
FRINTR

FLUTOFM
RMOTHMF

QOO0 04
EEC

LA

QOQOE 0w X

QOO
HEE4
LaE0D
HAAS
0oon
OO0F
OO
&LEE
LETF
L5877
LERT
LBCE
L5911
u
LR
&HA4NT
Tl
&HE0A
A4A
OO2F
Qo0
Q036
Q037
Q0L
OO
0023
o017
QOO
OOTE

D0Em

nlalues
GO0l
AHE05
Q000

"

0400

HZED

OO0 0F

L5422
&LTF7
LETA
QOIF -
0000
QOO0 17

G000 14

L4500

LEER

&2ET

&E0A

EEAQ

Q000 1A
LEEE

X

DEVXCD

3¢ %

OLDXY
CCOPRESTE
PCNT

© PRINTA
- PRTYPA
- RAMEND
- RUBACK

ALLOC
BALLY

 CARTYA

CLEARI
CNTRLE

 CPLARE
. CSFLAG

C.oo.
I
DL X5
DOTON
DEVCLO
DEVCL4S
DEVFE
DEVNT
DEVVA
DEVVE
ESRE
DOLFPFT
EDLONG
EDNCY
EDFN
EDNSTR
ER. ARG
ER. MO
ER.DEL
ER. DEK
ER.FOR
ER. NAE
ER . NUL
ER. PN
ER.RET.
ER.STH
ER. LINF
E.LVAL
FIONTH
FONTL
FIRST
FREE
FWOFTR
INCRO
KRLOCK
K ISNL
MACTOF
NAMBLI
NELKM

NSADDE

NXTVAL

DOOOEQ5
QOO0 08
ooO0s 07

OOO0E 0/

&HECD
&1L
G2E0
D1l
0013
O0O7
AHECE
LETD
HEE
AS0R

'{:‘ 2 u)

R D]

AERD
&SCH

o3¢ 3 ¢ ¥

ARG
BLANE

CLARTYF

CLEARS
CNTRLO
CPLEIZ
CURCX
CLol
[
C.Y
LDECILISE
DEVCL
DEVCLS
DEVHCE
DEVTNA
DEVVAR
DEVWL

TDEVYCD 45ES

&ZEA
AE12
&ROE
S04
&HE1A

Qoz4

OOlFE
OO 4
o0l
ooz
Q020
QOmw
0014
Q024
O004
007
0001
&Rz
&S
AT
0000 O

LEET
ASED

&EF 1
Oooos 1l
LZEE
O14F ¢

L0001

HEOZ

QOO0 15
CEBEF
L3547

AESE
QOOOE 17
O1DE"
0005

LUMBEST
EDMODE
EDNEWS
B

ERARILT
ER. ASN
ER. TNV
ER.DIM

- ERLEDT

ER.IMP
ER . NAM
ER. NLIM
ER.OVE
ER.SEF
ER.S
EVAL
E.SIZ
FONTI

FONTV

FLAGS
FREELS
GETLLFT
INFTTY
FEYFLG
LF
MAXFRG
NAMENT
NEWROT
NUMRUF
OLDCHR
ONERLUF
OFRET

PIXVAL

FRINTF

PRTYFE
RAMSTR
RUBOLT

FAGE 11

olges I
QOZ0
QOO0 0s X
&HOCA
&EDw
Q140
&H214
0012
Q0o
Q005
OOAT
LS78
&EEE
HTEF
LERE
EETW
ot

&577
HE10
L4485
L2004
QOO0
0015
Qolé
Q030

Paisich

OO0

RS 18 T

OOZR

GOLE

D021

O0sER
OO0 X
QOO '
HED

&HBEO

&E0R
HEES
DOO0I0E X
QOO0 10 X

+=7FF

0008
O040

aze

&S0

EAAT

&HEA0
LT2?
EHEET
ASEETD
aO0D1e X
QLnRS
H00
QO7F
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NAM  ~ ZGRASS NAME ROUTINES -
bttt SYMBOL TABLE ++++

SAVESR 6250 ' SCNEEDR Q004 SCRWIN &70CD SFREE Q0003 1B X
SOPRER &5200 - BOPRSZ AS3F STACK  &0CE COETAETO 4000
STRESIZ &2300 SLIBSTU 45324 v TAR QOO ‘ TABFPNT 0QDOR1C X
TAFBLIF &4B3 . TAPCON &4AF ‘ TAFFRD 44B1 TEFEND &533
TEMPCH Q000810 X TEMFHD &0CA : TEMPS  &2ED TEMPUN 00002 1E X

. TMPARG &7AD TOF AE1E TTYBEG &24&1 TTYEND £2E1

TTYINT &2EZ TTYFTR &ZE1 TXTWIN &7EZ » LUARTFL. &4720
LIEEREND &5F 1 VIEFTR  &573 VIICHAR 44%E - VONLF  &5CF
VIFLH 4545 ' VOICED &5&3 C O WRMAODE ASEE ZGEIM2 0001
ZGREND 421D HAADR 0010 SADDRF 0007 FADDRI 0003
SHADDRE QOO0 HANY OalA - BANYNA FFFCT SANYVA FFFE
$ARGFT 0011 HRGFTR OOO0F : FRENDL 0007 SCALLE 000D
SCMDAD OOLs SCPLBL Q026 SCERLD 0028 : SOATAF 0007
SOOLOE Q001 &DOLOO 0002 SOVAL . 0000 SEND 001c
$FADR - ODOE #HFLAGE Q002 SFORRBL 0024 HFORFT OOOR
SFVAL 0004 SEOSUR 001A SIADOR 0000 SINFRI OG13
SINPFT 0014 $IVAL 0004 SKEYRL 002& SLENGT 0001
$LINFT OO0 SLOCPT 000% SMIBRL OOZ2 SMIBEN OQOO1R
HNAMAL 000A SNAME  OOO0A SNAZCT 000 SNOEL Q020
SNLINE 0003 FNLULL . 0002 COSNVALLL 0005 SREFEA OOLE
SRVESTL 00132 CHSAME 0020 HIASCT 000/ $SLEN Q004
SSTRAD DOOE FSTRFT 0003 S TAF Q000 $TYFE 0000
HLIZE Q005 W BLNE. 0000203 X LOATA. 0000 X FPROG. O22E7 X
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i FAGE 1
SMATIN. — ZGRASS--THIS IS IT. THE VERY BEST FART OF THE TRIF '

« INSERT Az S, ASM
@.REMARE. / '
¥*
# 4 3
R
333 33
i +#
H
*
*
3
Hrod 3 33

"TWHEN YOU CARE ENOUGH TO PROGRAM
THE VERY BESTY

BY JAY FENTON. NOLA DONATO, AND TOM DEFANTI
. o) 1978

PRAREIALPARIRARAIRE AR

/. ' '
 INSERT AfZRAM. ASM
« INSERT A TOERQL, ASM
W LINEK
«FREL ‘
LIDENT L MAIN.
« INTERN . MAIN.
« INTERN ABORT®
. INTERN ARGLIN
« INTERM CHMDREN
» INTERN CMDRES
. INTERN CHMDSERP
« INTERN CMDSKO
«INTERN CNTCE
L INTERN CZCHEE
« INTERN DOCMI
. INTERN DOMORE
. INTERN ERRFGM
« INTERN INIDEV
« INTERN LINEF ~
« INTERN FRLINE
. INTERN RESTART
« INTERN RETNONE
« INTERN RETONE
. INTERN RGBINI

o

g

CEXTERN ALLOC
LEXTERN ARG
- JEXTERN ARVAL.
 WEXTERN CARTYF
LEXTERN CLEARIT.
WEXTERN CHMOTAR
- LEXTERN. CORCHE -
JEXTERN CORINI
LEXTERN DELMIE
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SMAIN. - ZBRASE-—THIS IS IT, THE VERY BEST FART OF THE TRIF

p
%

L

QDO
Qoo
Qo044
Q005
Q007
OO0A 7

0107

QoL
Qo144
O0lés”
Golss
Qo4

OO40

Qo4E -
GOS0
SR

8

Y 2

Q0

CE 0004

fF _
[azor

oo O3Es”

oos® *o0e!

0000

QOO0
QOO0 2F

RINTRINEIC S I

OO00
OO7ER

Rale):3)

OOFR

EXTERN
LEXTERN
EXTERN
LEXTERN
LEXTERN

«EXTERN,

- EXTERN
EXTERN
« EXTERN
EXTERN
«EXTERN
<EXTERN
» EXTERM
EXTERN
« EXTERN
LEXTERN
« EXTERN
«EXTERN
-EXTERN
« EXTERN
«EXTERN
« EXTERN
«EXTERN

LEXTERN

LEXTERN
EXTERN
EXTERN

CLEXTERN

.EXTERN

«EXTERN.

.EXTERN
LEXTERN
LEXTERN
LEXTERN
LEXTERN

LEXTERN

ONDF

ZREGTIN:

Pand

DR

CINTTAR:

ZGITAR:

INIDEVE

JMP
XRA
T

« BLEW

W WORD

- WORD
« WORD
« WORD
LBLER

« WORD
JHORD
WORD
« WORD

bt et

T HE,
EVAL
EVALAR

FINDHASH

FREE
FREEALL
GETLPT
INIVIDR
INFTTY
ISNL
ISTERM
KEMIE
KILMIE
K ISNL
KLE
MAKMIE
NAMATR
NAMSET
NLFNT
NXTAR
NXTLNE
NXTFTR
NXTVAL
HITCH
FOECA ©
PRINT
PRINTA
FRINTFF
FECAN
FUTLPT
SCANLAR
SCANNL
SCLEAR
SWITCH
LARTINT
ZGINT

ZBEGIN
.
NORML.

- JMPRESTART

0

8]
LARTINT
ZGINT

DA R O
Faadt 1 1% A

FAGE 2

AlLtoc
757?fl%$ﬂ75—
GETCH
Hexpyr
/Ncgqy‘

‘VXTV4L~—

ov

RO 1GHT FEN GOODIE

$ LIGHT PEN INTERRUFT AD
5§ ONCU SERVICE REGLEST

UQRT INTERRUFT
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»MATN.

00547
OOSe"
DOEER
QOEAT
COSET
OOSE”
QO&EDT
OO&2”
QO&4 "
O0&L”

Q0&&7
QO&T -
Q0LAT
QOaR"
Q06D
OO707

QO757
QO7&7
QO77"
Q072"
Qo7
QO7ne
QO7E"
OO7F
QoL
SINEY
Qo7
QOEAT
QO

o0En-
Qo0
[aIsR e
fulak-T X
OOas s
QOIR
OORE"
Tal~%

DOAZ”
CQDAST
S opAE”
CO0ARS
COOAE”
CO0BLT

COOBR8T

QOB7 -

- ZGRA

Q0

P o)
oo o]

07

O0ER

00

AT

QOO

aly}
Q0
00
00
OO0

Q0
(e
AF
S
IC]
(]

26
B7
20
2A
B7
o
70
B
o
o
01
=hn
20
o

A

SR
B7
e
o
21
oo

et

31
A
0

A

oh

Es i

Q1
47
Oz
2

[

QO&A

20

[

QOAZ-

&ECT

29

LEE4

QOO0 O

OOOF
0000 20
Fa

L2EE

HEAG

COOO0E 1w
LyaR sl
OOOOr 22

: LESE

LOTE
ARES
OO7E”"
EHE4E
OO7E"
SRS

CLEAE

OOEnT

--THIS IS IT. THE VERY BEST PART

LWORDL 7

»WORD  SBH

« WORT QASH

~WORLD - 2

« WORD 1

« WORID 47H

« WORTH 3

SWORD 44

» WORD 204
ENDDEV:
3 ZGRASE NMI ROUTINE
' N
JMP »
XRA A
auT - ONORML.
ME
.JMF.,. .

NM I RO 2

RESDOT# - ABRORT

NMIROLU

RESTART

OF THE TRIF

;%%*-ﬂ-%-}i—*Z-ﬂ‘G*R%A%S%S%**%%USER TOMMAND AT TON###%

LA CNTRLE
ORA-A T
JRNZ ARORT
LA CNTRLZ
ORA A

RET

MOV A.H
CORA L

rRZ
CALL DELMIR
LXI RB.$BGPTR
CALL NXTARC
ARNZ LK
CRET

CNTCE:

EILISTS

" n l':: ]. “n

ZAPCZ:  LHLD MACTOR
: LDA CSFLAG
CORA A

RZ

CALL KILMIE

CALL NXTFTR
SHLIDY MACTOR
RET "

LXI SF.ESTACK
LHLD DOLPLH
CCALL EILIST
CLHLD
o CALL
5 E;HL}:!
SHLID
L oooALL

ABORT:
S KILLE

KILIST
DO FLH
VIFLH

-3 ZAF
LXT H, CSRLOK+$CALLER

z0PCZ

§ CHECK ~C

515 ZILCH?

$ NOFPE-ARIRT
SGET CONTROL Z

sEET CO-8 ONLY
5 TGNORE IF ZERO

1 ZAF MIB
FCHAIN TO NEXT

sCHECK CONTRLZ
SMIB LIST FIRST
$IS ANY MAYBET™
3 NAaH '
THEM s
' SPOINT AT QL
$MACTOR THAT CONTROLZEED
FAND STORE IT

sRESET STACK
3 ZAF BACKGROUND

 ‘&ﬁQREﬁRDQNﬁ T

$ZEROD POINTER
CSTHIS ONE TOD

$ZAF MIEB CHAIN ON CONTRLZ



TOL Z20 CF/M DISK ASSEMBLER VERSION 2,21
LMAIN. - ZGRASS--THIS IS IT, THE VERY EEST PART

OORA CO 0000 19
QORD 21 00002
0 O I3 A 2RS40

QOcE- aF
o0s4 22 ABCD

LE0P
LEE4
LHZEHO
LECE
P A1

OOC7 a3
Qoo
OO0
oono -
oonz-

O3 03 00 L 03 03 0
b3 P2 b R RY B

QOG- LEESR
QO - i

OO
QOLE -
Ol
QOE4
DOES

IEQL
a3 &40
SR A400
A7
10w

O0E7 " 2807
QOO aF
ODEA” B2 A490

OOED" D O4e87
QOFQ- 21 A28

QOF37 22 AZE1
OOF&" 22 ALZESD

LT o000 s
SE4T
OLAO0
Fr
21 AQCD
ES
FOE1
210000

EESEE

Q0268

OoFe-
OOFCT
QOFE"
01017
102”7
OLOES
Olo&-
D108
Qlop” 22
OLOE” 21

Gaiit” 22 LETT7

01147
01177
o118~
011a”
011D
01z0-
o173
0125

Olze”

30
a7
ZE0A

21 LSBT

22 LE73

LGOR

ZEQOD

2R A00A

OO QOO0 132
O1ZR" 210000
OLZE" 22 &HDCA
Olal Ch Qlams
Olmg- O Qlas-
OLe77 iace

Gl 21 &5F1
al=es S oo0a0s 18
OLEF” 21 A&DC
014z~ COrooo7E7
0145

ol4zs O ES

Ch QOO0 2

o o000 15

oy
n ou feemn

STA

ww LIRR

o o NOFES

ZLINEF:

’ZLGﬂPff

CLXI

BTA

EHLD

CALL EILMIB
M, OUTCH
SHLD FRINTR
XRA A
CNTRLC
CNTRLO
CNTRLLZ
CEFLAG
DOTON
FONOFF
LISTON
FONT

f.1

ETA
STA
=5TA
STA
=5TA

5TA
MVT
=TA LARTFL
LA UARTFL
ANA &Y

JMPR wow LR
RZ w w I
XRey Al

=TA . LUARTFL.
CAaLL INLIART
LXI H: TTYBEG
SHLD TTYPTR
TTYINT
CALL FRINTFF

LASCIZ /7T

CEI

LXI H,ARGETE
FUSH H

FOF Y

LXI Hs0

SHLD MACTOR
LXI Ho
SHLD  DUMBST
LA DEVFE
ANG A

JRZ . « NOFE
LXI
EHLD  VEPTR
CALL PRINTFF
LBYTE  739,0
LHLD TEMPHDR
CALL FREEALL
LXI Ha0

SHLD TEMPHDR
CALL DNULLS
CALL ZLINEP
JMPR ZGRASS
LXI H,KBLOCK
CALL KEMIB

LXI H.KBLOCK+$MIBEND
L RCHEDE ™MD Co g
GGET A LINE

Call CNTOR

CALL INFTTY

PUSH  H

| g ' PAGE 4
OF THE TRIP

s ZAF MIBYS AND CALLERS

SNULL OUT CONTRLE
STURN ON ALL FRINT,
SCNTRLZ TOO

s CEFLAG TOO
FEINGLE STEF
SFPRINT WAIT
sCONTROL X TOO
sFOR NOLAYE CODE

ETC.

FSETURP TTY RBUFFER

LOADLF TY

s CLEAR MACTOF
sFOR KEMIE

H, DLMBET

3 FORGET THE BEEF
$ZAF ALL TEMPE

sNULL LIST HEADER
s Z6F ALL $NULL NAMES

SWATT FER LINE
STHAT S AlLL

S HEBEM MIBLBUFFER

$SET BUFFER ADDR



TOL Z80 CF/M DISK ASSEMBLER VERSION 2,21

LMAIN. ~ ZGRASS-—THIS

F3

Ch Olez”
3R ASCE
B7

o0 000000
Fi

El

Z20EA
ChOLDAT

0149
014A°
0140
01507
01517
01547
01557
0154
015
O1sR”
O1SE”
O15F
Ol&1”

B7
20F7

e

D142
0163
01647
0167
Olea”
DA
O1&F <
D17:3°
0174
0177
o178
OL7B”
017E"
ola1”
o1Eme
O1Es”

ES

s

21 L5324

o0 Q0022
2300

01 0000
End4z &£534
01 0178”7

oE

-

.

Ew
&1
oh
c4
I
El

o

&ERE

Daan

3R ABEZ
B7

2000

3R ASCE
B7

o ,
EDd4B AZ25E
08

FE2Z2

o0

ala4-
0187
Ofass
olEar
Qlahr
olsEr
olaFs
Qlezns
T
Olwh”

» QI??f:
QLe7e
Olea-
OLeR”
olens
Q1a07

SOlaEs

S lA4r

B
FEOA
CCDOO00ELF

E1

o

CO 000017

DOO0L 22

Co QOO0 13

oD 000027

15 IT, THE VERY BEST PART OF THE TRIF

FUSH  PEW

CALL STUFFCHE JEEE OIF KEYPQH/E@NTRDLS

LIA BACKGR
ORA A
Lz DO HE H
EOE - PEW
FiOP oM
JRNZ ZLOOF
CALL LINEF
CALL ISTERM
oRA A
JRNZ O ZGRIN
RZ -

BQC:H:GRCIUN[I OFF  (™R)

DDAANV DOLOOF STUFF

$IF NOT THERE,
sPROCESS IT

3 CHECK TERMY
sRET IF NULL

s ELSE FROCEED
s RETURN

| WATT
ZGRIN:

s CHEDKS
tFROM EEYFPAD OR
FUSH H

§ WSTUFFOHE IF MAZRD OR
STUFFCHE:
FISH O
LXT H.SURSTUFF
CALL NXTRTR
CWJRZ LG MAC
LXI E.0
SBCD SURSTLFF
LXI B...MAC
FUSH B
FIZHL
LXI M. MACSTUFF
call. NXTPTR
CNZ DOCHMD
FOF I
FOF H
RET )
 #PRCHER-CHECKS IF CURRENT LINE NEEDE FRLLINE
FROHER S LI LISTON

: ORA A 3
JRNZ PRLINE
LA DOTON
ORA A
LECD MACTOR
LDAX B
DRI $MIBELE
RNZ

SNUTTIN TO Do

sRET ADDR
PG DOIT
. MIACE $ANY MACRD TO DO

SWELL, D IT THEN!

s IT
sDEBUG ONT

sOMNLY IF MACRO

CRERIFPOIT

3 #PRLINE-FRINTS CURRENT LINE OUT#
: AK.A. ARGLIN

ARGLING
PRLINE: PUSH H
- CALL GETLPT
CALL PRINTA
CALL NLFNT -

COPOPSH
RET

sGET THAT LINE

:§PHINTVTILL ML 0RO NULL

FAGE S

SUBR PENDING
CONTROL COMMAND



TOL Z20 CP/M DISK ASE
W MAIN. ~ ZGRASS--THIS IS IT. THE VERY BEST PART OF THE TRIF

O1AS
OlAT7-
olasr
OlAR~
Glacy
QlakE”
OlRL”
algar
QlR4”
O1B&”
QiR
Olpse-
OiRCT
OlLRF-
gloes
OLoEe
(a3 N
QlC7e
Qloe
OLCA7
D10R”
olone
OI1CE”
kR ulsld
olnl”
Gl
oing-
OLTE
10

O1lnas
OL0AT
aolon-s
OLEG”
QlESS
QlE4”
O1E&”
olEs”
GlER”
OLEE"
GLFO”
QO1Fa

Q1F &7
QlFa”
QlFR-
OlFCe
OlFC”
QLFE-
OROL”
R0

R

IE41

F3
chooO00: 10
ES

Dol
CooOQO0r 3
221A

7TE

FEDZ

2OF3

ES

CD Qoo 21
DO7300%
DO7404

El

F&

oD o000 1l
DDES

E1

F1

2081

Fi

FEZ4

gy
i

CED
FESER
2001

ZEz4
1aon

o007 Es
QOO0 13
CooOO00s LA

e

FEZE
2008

TD 0000 20

COE Q000 24
12EA

oD 0000 1R

EMBLER VERSION 2.21

FAGE

3 #DNULLS--ZAPS ALL $NULL NAMES#
A , .

DNUILL S
.« NCHR?®

« s NEXL S
v o NEXHE

» o NEXNZ

« o NEXASR

i #LINEF,

LINEF:

LINOZ:
LINOZ:

LINOO:

O QOOOs07

2004
choozine
1F

CE0O0A

Ch 0000 2R

]

18E7

+, L0001 ]

MVYI A. A7
PLIEH PSW

CALL FINDHASH
FLEH H

POF X .
CALL NXTLNEK
JRZI L GNEXA
MOV A.M
CRI$SNULL
JRNZ L G NEXL
PUZH H

CALL NXTLNE
MOV $SNLINE (X)L

$SAVE CURRENT CHAR
sGET FWA
$EAVE POINTER IN IX

FGET NEXT
FNONE-TRY NEXT LETTER

FIS IT $NULLT
SNOFPE. CHAIN ON
FEAVE CLIRRENT

SGET NEXT LINE

FLHAIN OUT

MOV SNLTNEA+L (X)) - H

CFPOR H

FLEZH PEW
CaLL FREE
PUEH X
POF H

FOF PSR
JRNZ L NEXH
FOF PSS
CRI %7 sWAS
RZ

INR A

DRI TZ0+1
JRNZ L L NOHR
MVI A, %7
JMPR L NCHR

g7

; CHECKE FOR
CAll CNTCR
CALL GETLRT
CAll ISNL
RZ

PRI
ARNZ S L INGOG
CALL SCANNL
CALL PUTLFT
AMPROLINER
CALL ELR
CALL CARTYF
ZERROR  ER.CMD
RME L 0001
CALL ERRFGM
SBYTE ER.CHMD

CNTC

WRNG LINOL
Call SCANLAR
RZ G

JMPR LINOZ

THE LINE PROCESSOR.

$GET H RBACK
PEAVE QO7E

SFREE IT LIF
FRESTORE HL

FROM NXTLNE

s WASZEROY
$GET CURRENT LETTER BACK

3 YUP-DIONE
3A GOES TO B, ETC.

sO IT
FOLLOWS

JGET LINE POINTER
315 END OF COMMANDT
sYLIF. RETLRN

s COMMENT 7

3 NO :
$ERIFP TO THE NEXT LINE
FANMD STUFF HL

FAND TRY AGAIN

3 ZAF BLANX ,
FCHECE FOR LABEL

1 NGO LEADING PUNCTLD

$ITS NOT

$SCAN PAST IT

SRETURN IF ~2DELIM
CIAND TRY AGAIN

b



- THOL Z80
«MATIN.

CF/M DIbF

— ZBRASS-~THIS

Im IT,.

LINEP~--THE LINE PROCESSOR

Q204 D

Q207 D 0000: LR
D2OAT Ch o000 1E
Qzon” Ch 0O00: 14
02107 EELC

O21er
D214~

0124

FEZO
2Els

0Z16"  FEZC
021E° 2814

0z1A”  FEZ

0zICT 2810

OZ1E”  FE28

QR0 T 00002

gy

‘)-I—va-

Q224

ORI
0R2E-

Q2Z2A

Q2R
ORPE”
OEIF <

OZEE
ORE4
ORE7e

U'l'

oML

ZAF

7E .

FE2D
2002

2LEF

d ER

o3 0000 OF
AF

oD nnnn 10

L REO4
« 0 R
“:-": :

DOES
FOES

IO LZLOD
B7

024G” 2012

o242 EL7Z &A250
Q2447 noza A55R
Oza4an DD2E ASED

OZ4E"

0251
ORE4-
R
TN

0Z5E”

3R ASED

C B3R ABRIF

S DDEl OZ7RS
noEs
-
FE1&

QEEn 20O3A

O25F ER

O2&0 L0

(2o &

OZ&Ze OGN 0000 EE
DR&ST ERO
0Z&&S DS
CQR&ETT O Ow

LINGL:

- ow CIRH

. o AAENE

I i 1

" $ENTRY TO PROCESS

DM

.o NODS

CALL
CALL

CCALL

uEMELER VER”IUN 2a21
THE VERY BEHT PART

PRPHEV
KLE
CALL NAMSET
ISNL

» « CMD
CPI BLANK
JRZ . .CMD
CRI 7.7

JRZ L CMD
CPI EXTDEL
JRZ L. CMD
CRI ("

CZ PSCAN
MOV AL M

CPI 7=

JRNZ L. AASN
MVI M. AASEN
KOCHG

JMP EVALARG
XRA A ‘
CALL NAMADR.
JRZ DGCHD

JRZ

Bl

CALL ERRFGX

.BYTE ER.NOTF

FIsH X
FLIEH Y

LA CEFLAG
ORA A
ARNZ
ZEPD

.« NOCE
SAVESF
LIXD OFRSF
SIXD SOFPRSP
LDA OPRSZ
5TA SOFRSZ
LXI X,RETONE
PLSH - X '
LOAX ot

CPI $CMDADR

JRMNZ DUHQIRH
X Hl'l !

MOV H. B

MOV L.
CALL NXTFTR

K Hi\r

g dB ¥ az

HETQIL‘" o
BEFA“LT hFTHRN fq TH) RETHNE

PLSH ﬁ
RET

MQREN”wbENERAL

NHIIH RETLIRNS

ANYTHING GIVEN NAMELLK

A ' FOGE
OF THE TRIF

$SEE IF LINE WANTS PRINTED
1 ZAF LEAD BLANX

sOE-FIRST CHAR,

s HL~>TERMINATOR

$CHECE TERMINATOR

$IS 3, NL OR NULL

s ISNL LOADS A

3 ALLOW

COMMAS TOO

FEWITOH?
5 ARRAY

FTrFHP
TRY IT ANYWAY
sETUFF A AASN
SRESTORE H

CHAR

;TRY SYS NAMES
s IFZSET. GOOD

ADDR

PSAVE X

s AND Y

sONLY STORE SF

s IF CSFLAG OFF .
sOONST DOIT

JEAVE OF STACK FTR
sFOR ERROR RECOVERY
SOITTO FOR SIZE

3I0F QPR CSTACK

sPUSEH RET ADDR

;CET FHA :

3 I8 COMMAND?

INOFE. TRY MACROS

s DE-2TERMINATOR

§ B "PH[NTER T CODE

FNEIN Tn IT i
fOE~-C0DE, HL-TERM
SDE IS DISPATOH ADDR! .
,UUTH ]T, CMDREN STILL TO=

ENH nF LUMMANB ~TUFF

INTEHER 1



CTDL 220 CF/M DISK ASSEMBLER VERSION 2.21

MAIN.

~- ZGRASS--THIS IS IT,

THE VERY BEZST FART

LINEF~-THE LINE FROCESSOR

OEhE
O2&ERBS
OR&”
Q2607
O2&E”
Q2707
OZ7L”
OR7Toe
QRT&
Q277
OE7
02768 ¢

OZ7R”
0270°
Qa0

k= el

ozEEe
ORE4”
opE7e

o2Ear

0ZE0”
OZEF 7

[l
QRPe”

QmEREe

OEFR
OEP
OPI0
ORVE”
ORRE
ORHZ
ORAET
OPAS-
OZAT
LAt 30
OZAAT
OZARY
OEALe

OEAF "

OZBOS

oo Q0oL

2R

7E

- B7

Z00A

23

1807

CD 0000 20
B7

2801

2R

i

SEQ4

11 0001
1801
=1

Fa
oo
]
o

QOO0 2
O1&z
QOO0 08

=004
oDoozLns
1R

F1i
FDEL
DDEL

L

QOO0 2
ES

Ty

&B :

SO QOO0 23
TE

FEO=

204E

E1

LDES o

CTFE
' FEZE
CEOlAL

s
i et

T .'::

Al vt

L T

+
e
R
+.

RE TURNS
SETS UP
SETS LP

RETNONE
CMINZEOD
CMOSKP

CALL GETLRT
oY H

MOV AL M

oRA A
WJRNZ CMDRES
CINX H
JMPFRCHORES
CALL BCANNL
ORA A
JRZCMDRES
Loy H

POF B

CMOSEO:

CMDERFS

CMDRES:
RETONE: MVI A, &IVAL
LAT DI 1

JMPR CMOREN
RETRNOME POF B
CHMDRENS  FLEEH
CALL

Pl
FUTLPT
CALL STUFFCHE
CALL CORCHE
CERROR ER. CORFL
JRNC L Q002
CALL ERRFIEM
«BYTE ER.CORF
002 ]
POF PSW
FOF Y
PO X
RET

CIETILL

OF THE TRIF

WHATEVER ARDE HAVE
R#TO REDD CURRENT LINE
TO SKIP REST OF LINE

SGET OLD LINE PTR

$BACKUP ONE TF NOT.
sFIREST LINE

$IE. HL-NL

$IF HL-ZNULL -

sFIX IT

sENTER HERE TO SEIP
sDCX IF NON-NULL
$REST OF LINE

IENTER HERE TO STRIF
$OFF RET TO RETONE

s INTEGER 1 IN DE
fAND FALL THRLU

s DUMP RET T RETONE

T SAVE A
s STUFE HL INTO $LINFTR
s ANYEODY FENDINGS

sRESTORE A
ON - STACK
FRESTORE. X

3 #DOMACRO--MACRD EXECUTION STARTUR# :
b ©ONOT A GOOD ENTRY POINT C3TUFF ON STACK)

DOMACRDE CALL PUTLPT
FLEH M
MOV H.D
MOV L. E
CALL NXTVAL
MOV A. M ,
CFI S$STRADHR
JRNZ O DDARS
CPOP H
FLIEH X
MOV fA.M
CFI EXTDEL ’
JRNZ LW FORE
CUINYX H o
INX H

CSNOPE. REGULAR GAlL

$EAVE CURRENT FPOINTER
SSAVE H FOR ARRAYZ
sPOINT HL AT NAMEBLOCK
FLEAVE IN DE FOR ARRAYS
sGET STRING FWA

sGET TYPE

$ IS BTRING?

SGET HL BACK
PEAVE X

$ CHECE FER LB

15 IT? ,
PERIF EXTDEL

PSKIP B

PAGE =



TOL Z&0 CR/M DISK
- IGRASS—-THIS IS

CLCMATIN.

IT,

LINEF--THE LINE FROCESZZOR

OzZB17

OZR4
QERE
- OZEE

QZRE"

CozLEs
ORCA
G‘Lﬂ

L
00T

: DQQF’
ORDET

Q2067

ORDF
Q200
OZIF -
QZEOS
OZEQ”
OREDS
QZE&T
OZET

0ZET~

OZEA“

COREDE

Q2FG
QEF 3

GEFS
OEFE”

OZFE”
OEFA”
OZFD
O2FE~
OEFE"
QgL

=047

s Tsy Al

O30
053067
O=ons
QOROE
ORLOr
{‘.) l ‘-«' i

n 1”"

03167

L ELTY

D QOO0 10

ED4E 4ZES
OO7 10F
on7oio

DOCRO20DA

oozz &2EE
ODEL

cw

COD 0000 1

oD 0000 A
ED4R A25E

no7ion
OO700E
D22 &25E
noE1l

FE

CoO1DAY

CI 000017
B7
2007

0l
CE QOO0 ZE

e,

IRCI S

ChoOR047

1ZER

1
FEL

0
2804
COOE1D”
2

CO Q000 0k

Log Qums

CEA ARAD

B7
2004

A LECE
B7

ZO70

ST QOTERS

2068
L

E1l

DDES

. FORES

+ o+ 4+

DOMORE s

W DZICE

3 ARVAL

DOARA:

AMQEMELER VER’IHN 2,21
THE VERY BEHT FART OF THE TRIF

CALL MAKMIB
LECD DOLPLH

MOV SBGFTROX) .0
MOV, $BGPTR+1(X) . B
SET $DOLOOF,

SIXD DOLPLH
FOF X

CRET

cALL
CALL FUTLFT
LBCD MACTOR

MOV $CALLER(X) .0
MOV $CALLER+1 (X)

SIXDL MACTOR
FOF X
PLUSH PSW

CALL LINEF

CALL ISTERM
ORA A ‘
JRMZ

FOF I
CALL SWITCH
JdME RETNONE
CALL
JMPR DIOMORE

I B4

WANTS DE-

CECE M

DRI saA0DR

v . D00

NZERROR ER.MACL

ORI LWL D003
CAlL ERRFGM
LBYTE ER.

CALL ARVAL
JMP RETNONE

$FELAGS(X)

MAKMIE

CEZOHER SCHECHK

STONTINUE

FNAMEBLOCK,

Ma

FAGE

sBUTLD MIB

SGET DOL LISTHEAD

SLINKE IN

$5AY IS
sLINME Uz IN
sRESTORE X ‘
SRETURN SUCDESS

¥ CALL MIEB MAKE ROUTINE
FEAVE EOL-FOR RET TIME

s GET CURRENT MACRO
sPOINT TO CALLER

SOOI

B Lo
SMACTOR IS LS NOW

$EXTRA FOR GOEUER COMPATS
sENTRY FROM GOSLUB
$PROCESS LINE

$ CHECE TERMY

sCHECK FER NULL

s NOPE

FGOSUER RETURNOT)

3 SWITCHEROOD

$AND PASS A%DE BACK
DOTRCNTRLS

HL~ZFAFTER. FAREN

SGET FTR TO QRGE BACK

+ IS ARRAY

soo IT
FLEAVE WITH A%DE SETURP

$wCZ lHEF~~!HEIPu FOR CONTROL Z AND DEBUG

CECHER:

W NOCZE

JRNZ

LOS CEFLAG
ORA A

o w NOCZ
LIO& DDTON
OR& & :
HRMZ O ZEIN
CALL ONTCE

CJRNZ ZZIN

H %ifffifi'3Fi”""*k:F§F?f!Ei Pﬂf"-asﬁ§f1fz Pi!ﬁ?dljl,i:P? L
ERRFGY:

'RFT7

FOF H

ZH X

l“

L

SROF

sDONCT CHECK DERUG IF
$IN CNTRLZ ALREADY
$15 DEBUG ON? (CNTRLID

f;cHEQK’EM’;

NTL: HANDLER#
i#xL,L RET

=



T
MAIN, — ZGRASS——THIS
LINEP*“THE LINE PROCES

I-"«
S0R

IT.

FRET
1805
Ex.

ED7R
ED4R
Eng:z

Ozl
OR1B"
0E10e
Q31E"

OEEEe
ol o,

Ese”

I
LEaD
AHE5R
HEE

LEEN

t‘)"‘l"tAf" E:

Q@207 e
OZ307
O@REL 7

7E
Fﬁ

"A
BE7
FEO3
Fi
1217
Choole7s
oD 0000 2=
SZFZF4552524F
F1
T GooO0: 25
CoOQO0e LF
ED4R AZTE
T4
FE2&
oE O0/a2s
Ch O0AZ
= SR AZAQ
QE&AST B7
COEAA 2000
' oDoO0O00s 13
22 ETER
oD 0000 20
o000 2A
EO7R 4250
FIOE 1
NoE1 v
21 olDar
ES
oDoO0sDe
21 A0
ch 0000 1=

L7260
LT3

eI on
@33R

OmzRe

.ﬁ441'
0344~
OR4E”
OR4F
0EEe
QEES
OEEe
DEEA T

1l

-y *

OZEE-
Q7L
OR74~
i:)IES?E:
Q3767
COmTo

. a-m
e 0 T B N

.
~‘.-st’

3628 |
AF .. SWING
0307 B2 4509

LESE4
L729

gnr a2
peTa)
B7
SORR
IEZT
BE ABAD
oD QOO0 24
21 &&AT
SO0 .
onoQo7Es

BN "a’ﬁ -
»waD,g
ORA0"
OBA3C
QA"

ERRFGM:

ERRFOO:

o« PRNTS

oo DHEZE

.. GLFPTHE

«w TRYH

ZSINe -

.-

Z80 CF/M DISK ASSEMBLER VtR'IHN L.hl'

THE VERY BEST PART

PLISH Y

JMPR ERRFOD
XTHL '
LEFD
LECD

SAVESF
SOPRSP
SBCD OFPRSF
LDA SOFRSZ
=TA UPR 4
MOV A.M
PLESH - PSKW
STA ONEBUF+1
LOA ONEBRLIF
ORG A g
JRZE L WPRNT
FOF - FSW
CdMPR L L CHER
CALL PRLINE
CALL PRINTFF
LASCIZ . /P PERROR
FOF. FSW
CaLl. PROECA
CALLL NLENT
LEBCD MACTOR
LAY B
CFI SEEYBLOCK
JMP ARORT
J7 ARORT
LG CEFLAG
ORA &
JRNT
(AT
ZHLLD
[T
Calll
LSRR
FOF Y
FOF X ;
LXT H.LINEF
FLisH Ho .
cAlLL. ZARCE
LXI H.CSBLOK
Call KBEMIE
MVYI M, SCSBLOE
XRA A
HTA CNTRLO
STA CNTRILLZ
L.I6A  ONERLIF
ORA& A
- JRNZ ,uHNDD
MV B
STH CSFLAG
TaLL OuToH

e n TRY
GETLFT
ONEBLUF+2
SANNL
FUTLFT
SOAVESF

MVI M. 0
CALL ONTOR.

k;IﬂE:-.h

S 3CLEAN LP

‘:NELL;

LXT H,,,RLuk+§MIHENH

- , - PAGE
OF THE TRIF L

sKLUDGE FOR LINEF ERRME::

:FIX STACK
sRESTORE OF
sFOINTER
sDITTO FOR HTALP
sBYTE

3GET ERROR NHMBER

3 SAVE ERROR NUMBER
$STORE ERROR NUMBER
FGET ONERROR FLAG
$Is ZTLOHT

3 YLIF—NORMAL

FNOFE. ONERROR TIME

=
ETACK

sFRINT LINE IN ERROR
#/

A HAS ERROR MESSAGE
sCHECK IF KB LEVEL

$I5 IT?

S TEMPORARY TILL BELOW WORKE

sYEAH. ABORT

118 SECOND TIME THRUT?
Is CsFLAG SET?
$YUFP. DONCT CHANGE PTR
$GET CURRENT LINE
$ETORE LINE FOINTER
3T NEXT ONE
$SAVE FOINTER
SRESTORE STALCE
SRET STILL ON STACK
sFAKE NEW RET
FUNTO STACK
MIBS IF NECETSARY
sBUILD MIR

sTAG IT

sNLILL ON/OFF S
sLIKE THIZ
$ZAF CNTRILZ

§ ONERROR OR?

oooIT
sPUT  OUT HasH

: H «.tET l... -.vFLfQﬂ'l#“

. 3BUFFER ADDR
sNULL COUNT
s CHEDE ~0
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CLMAIN. o~ ZERASS--THIS IS
LINEP——THE LINE FROCESSOR

CoOO00: 1S
20

P

7E

B7

PECE

CDEO1DAT .
oo o000 17

B7

20F7

21 &6AW

Ch 000022

D3RS
OZART
QAL
ORAES
QzEF
OZBO”
O3R2”
QDRSS
QzEpa-
Qzpe”
O3BR-
QZBE-
O=cL laca
ORCRe S8 AZAD .
OR&S AF

Q7S BR ATER

ORCAT AHAAT

el ik 21 &72D0

O3RN0 a1 Q00

O30 EDRO

OR05- oooolhas s
Q=D O QOO0 17
O=R0RS B7

ORDC 207

azDES . AF u

11

QA w2 ABE4
QEER2” i

52 LRG0
OnEsS o3 Dol E

8
?

ORES”
QOERES”
ORET
QEED”
Q3ED”
O3EFS
OEF 1~

Fa
a1
AF
CDEFO
DEF1
IE0E

LOTE

OaFzs [zz0
RFE- oz

Ruiclal
OaFs
SEQF

DEFA

aF
LEFE
IEFF

R uici :
il o
DEFE

CEEGR

- DIEFF

G3F7~
QZF2 "
OFFE
O=FLOT
OEFF
Q400"
aY: Ry bty
Q404
Q404"
L0408
4067
Q400

BEIF

mEee

S Q40ES
BT S NG R

«MAIN. 3
RESTART:

SHYPE MUSIC

IT: THE VERY BEST PART

CALL INPTTY
JRNZ LG SWT
INX H - :
MOV &. M

ORA A

SR W BACEK
CALL LINER
CALL ISTERM
ORA A
JRINZ

LN

LY '3’3':‘

LXT H, CSBLOK+$MIBEND+1

CALL PUTLPT
JMPR .. SWIN
STA CSFLAG
XRA A

STA ONERUF

» OINTHO

FAGE - 11
OF THE TRIF *

CIGET A LINE

SWAIT FER IT :
SPOINT PAST COUNT
PNLLL LINET

s YEP— FAKE RETURN
s00 THE DEED
s CHECE, TERMY

FETLFF LEFT

$SET LINEFTR
SLIKE THIS ‘
SMORE TO GO

$EET CEFLAG

$ CLEAR ONERBUF

LXT 0. CSBELOMA+A$SMIBEND1

LXI H, ONEBLF+4
LXI B.2 '
LDIR

CALL LINEP
CALL ISTERM
DRA A
JRNZ
XRA A :
ETA ONTRLZ
STA CEFLAG
JME SWITOH

o o i
LIS
L o? B

o OO
« BACK:

$EXECUTE THE LINE

s DIONE™? .

s MORE

sCLEAR CSFLAG

AND CNTRLZ

§E0 CAN T AGATN '
sBACK TO INTERRLUFTEE

#RESTART—~~SYSTEM RESET CODE®

oI
L.XI
XRA A
ouT OF OMH
ouT OF1H
OLUT ITNMOD
QT NORMLL.
T 2AH
T =
T OFoH
MV AL, OFH
DT OF AH
XRA A
ouT OFBH
MVI . 0FFH
ouT LEDS
MYI AL LIH
ouT - OFEH
CMVI CALE
COUT . OFFH
AMPLITUDE
MV AL OEFH :
AT - BEALUD

SR STACK -
SAND ZAF TNMOD Qe

1DISARBLE INTERRLUFTE

: N WIERD MEMORY PLEASE
5 KILL DISC

; ER-64 INTERNAL

3 BE-44 WRITE ENABLED

; CLEAR LEDS

3 O-20K

EXTERNAL



TOL 280 CP/M DIS
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0412

0415

O418°

0419

04 1R

Q410
041E~
04207

047z

Q424
0436~

0azE”
04287

Qa4zE"
04317
Q454
Q437

Q43687
43

043F "
0443
0443
0445
0486
0445
0449
O44R -
044E "

CG44F

7

04507
0453

0454
Q455 -
0458~
o458~
Q4SR -
Q450
Q4%5F -
Q440
Odeze

O4éL4-"
O4&L"

0468

QLS

O4LH"

. i:} 4 é:: }: -
L DALET

Lo

AL Sb*fTHI,
LINEF-~THE LIME PROCESS

04L37

21 00147
7

ED47

70 .
=0n
EDSE
SECE
D30F
SEOR
LE0E

21 A00A
Ol 1F35

CD 0000 0
Ch 04207
O O000: OR

S0 O000r 14

ZE41

21 LTZED

LD QOO0 0w

Fsoo
A
vy

o]

-e"t“il

e
<l -—.‘

RETOAE

Q1 0007

O

77

ol Q005

O

ER

01 0002
ETRO
ER
FEZ4

=a4s
=

FESE
ZODE

FEZ4
1EDA

ZERE
DEZE

BEA40
DEZR

ASSEMBLER VERSION 2.21
THE VERY REST PART OF THE TRIP

I ITs
R

cALL  INUART

3 INITIALIZE INTERRUPTE
H. ZGITAR

LXI
MOy
sTAT
MOV
T
Mz
MY T
OUT
MVI A, S
QUT  INMOD

A H

AL
INFEREK

AL 200
INLIN

LXI H.CLEARS

LXI RB,RAMEND-CLEARE

CALL CLEARIT
CALL INFART
Call. CORINI
CCALL - INIVIDR

NOW BUILD
MVYI A, 47
LXI H.FSTINT

1]

LXT DL CMOTAR
PLSH FEW

MVI M. $SFADR

ITNY H

MVI M. 1

INX H
CMVT ML BNDEL
_LXI B, $NASCII-2
oaD B

MOV Ma A

. REST:

LXT B. 14-$NASCII

oDAn B

XCHG
LXT B, 2
LDIR
KOHG
[N 2
JRZI REBDON
INR A ’
NS AR 5 |
JRMZ L GREST
MVI A %7
. JHPR L LGREST
o ROUTINE TO INTTIQLI?E
»INHA&T‘
MVI
T
MYI

. Pra 40H
T

LAUARTS

‘ ﬁ;uéEH‘f
ALUGRTS

FAGE

3 PROGRAM VERTICAL INTERRUPT

$ENABLE SCREEN INTS,
$AND INT EVERY M1

S LENGTH OF LISER
F BETORAGE
FPROPAGATE ZERDEZD

FETRUCTURE USER MEMORY
i OSET WP ONSCREEN TYFING

INTEMER A-Z ENTRIES/HASH TABLE

START WITH A

:FIRST INTEGER ADDRESS
s TABLE OF COMMAND ADDRS
sSET TO IVAL

$EIZE ]iS 1 BLOCK

$SET BYTE 2
$PUT IN NAME

TO $NDEL

SLIKE THIS

- T0 O PLACE

sCOPY CMOTAR ENTRY
3 HL -2
sOID #7

s DONE

$A CHANGES
sDONE?

TO BE. ETC.

tl %
ADDON LART

12
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- MATN.

- IGRASS--THIE IH

IT,

LINEP--THE LINE FROCESSOR

Q4707

Q472"
0474~
0476
04787

047487 .

Q470
Q47E"
0450
CO4EEe
Q4346
Q4o
Q4E07
Q48E”
0420
O4z27
44"

Q4D

Q497

04987
Q420
D4/0 -~
LAy
JRAL Yatchy
D4a4 7
0487

G4867

04AR”
04E1"
04B4

BECE
S =
ZEZ27

- DRZB

DEZA
DBZA

.F%S
nmes

21 AL4RE
22 &H406F
22 H4B1
21 04
BELA
CRB74

R

.z,.' '(-)-b::-

JE14

nazil

(24

11 4579

21 0040
01 QOLlA

C EDRO

FB
e

" [l (3447

CIN 0000 28
O

AT7E241 4464952

ODDACO
o3 00A2”

MVI

ouaT

MVI

ouT

IN

IN
SET BALD RATE
MVI
QT
LXI
EHLD
SHLD
LXI
MVI
BIT
JRZ
MVI
QT
RET
8 ROUTINE TO
RGBINI® LXI
E

~a

INFART?

o o SELFR

- o QLT

LXI
L.XI
LIOIR
EI
RET

REBDON:  CALL

H. INIDEV H

THE VERY BEST FART OF THE TRIF

A, OCEH
ALIARTS

2 27H
AUARTS
ALARTL
AUARTD
AT 2400
A, 001110008

. BAUDSEL

H» TAPEUF
TAPCON
TAPPRO
Hy v o SELF
A, 1&H
o H

.. OLD

A, 14H
VCTR

INITIALTZIE DEVICE VARIABLES!
DE=INITIAL DEVICE

0. DEVYVAR 3

B, ENDIEV-INIDEY

RGRINI

ZALL PRINTFF

BYTE
ASCIZ

- END

JMPARORT

CNTRIL.

/GRAFIX

$AND DO IT

HL=TNITIAL

FAGE 13

VALLIES

TARL
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~MAIN. ~ ZGRASS--THIS IS IT. THE VERY BEEST FART OF THE

+dt++ SYMBOL TABLE +++++

CAARSN
ARGLIN
ALARTE

CROTRAM
CHARZL
CMORES
CNTCH

CONTRLU

CFLARE

CoFLAG

- CICHEE
C.oY
C.XF
L. YS
OEVCLO
DEVCL4
DEVFER

DEVYNT
DEVVA
DEVVE
DEVXCD
DR
DOMAaCR
EDNCONT

CEDNCY
C EDOCY

EDFTRI
ERRF OO
ER. ARG
ER. CHMD

ER.DEL
ER. DIEEK
ER.FOR
ER. NAE
ER . NUL
ER.OFN
ER.RET

CERLCETE,
ER.UNF

CELHVAL

E.val

COFONTE

S F INDHA
FRAGEZT

FETDOL.
HCAREA

CINFEE S

CISNL
KEMIE
KILIST

CLEDE

LINGE
MACETLY
MAXFRE

QOEF
Q1R7e
O02R
£000
AEDD
Q2787
QO7E7

OOLE

&11C

EREO

0D3E047
QOO0
QOOF
0009
L57T
&SR
&BCER
HEE
ASRD
&S0
HERE
ODOOsOn
e
L4067
HEOD
00

PaT AL
QEess
0034
QO1F
Q025
Qolw
518 o
OOz
a0E
0014
0024
Q004
OOR7
QOQE

L0001

&S0

I

I

X

QOO0 10 X

Q400
&£430
LEDT

00D

- QOOE &
QOO0 1e X

QOO0 18 X

DOTE"
00z4

DLES”

LERA

Qo460

LF
CLINOE
MACTOP

ABRORT

ARGETE
BACKGR

BOTTOM

CLEART

CMOSKO
CNTRL
CNTRLZ
CPLEIZ
CURCX

L0

C.oF

TLXE

OOTON

DEVCLL
DEVCLS
DEVHCE
DEVTNA

DEVVAR

DEWI
DEVYLCD
JRINEm )]
DIOMORE
EDLONG
EDNCY
ELFN
EDETR
ERRFGM
ER. ASN
ER.CNY
ER.DIM
ER.EDT
ER. IMF
ER. NAM

ER.NUM
ER. OVE

ER. SEF
ER. Sk

- EVAL

E.LVAL
FCNTH
FONTL.
FIREST
FREE
FETINT
HORCE

INIDEV

INFTTY
ISTERM

CEEYFLG

Qoaz”
LOTC
&S0

HART

a000z 08 X

Qa8

QOO

KILMIE

MRNMY

LEE 4
G140
&E14
0011
Q013
OQO7
ES0E
AETR
&£583
LIS
ASHERB
ST
oS
HESBD
Q2za”
QZEOQ”
AHE1E
EBOE
SHEOA
HElA
O=1nD-
QoS
0014
QD3RO
0035
GORw
OOzR
OOLE
Q021
QDR
OO0 OF
000
LE0E
AE0A
L TAN
Qoo 1l
SRR
OO0
Qoac”

QOOCE 15

OOo0s17

HTFF
QOO0 1

TOO0A

QIER”

HEEE

LOER

ALLOC
ARVAL

BALDSE
BSALID

CLEARS
CHMDEER
CNTRLEC

_cDRCHK 

CR
CLIRCY
g |
=

R ¢

DELMIE
DEVCLZ

DEVCLE

DEVMD
DEVTNE
DEVVER
DIEVVN
ONUILLS
DLFLH
DUMBET
EDMOTE
ENNEWS
EDFD
ENDIHZYV

ERRPGX

ER. BOX
ER. COR
ER. DIV
ER.FMT
ER.LAR
ER.NEG

ER.NXT.

ER.FAR
ER. SNP

. ER.TER

EvValL.ar
E.clZ
FONTI
FONTV
FLAGS
FREEAL
FRDFTR

INCRO

INIVDR
INTTAR
JUNE
KEYFPTE
K ISNL
LINGO

 LINEP
MAGIC
MPBAV

0000 04
QOO0 DA
o023
QU2
AHOUH -
Q2737
&HECT
0000 08
0000
&HE1A
ooLz
Q002
Q005
GOOO 00
ST

LSS

AHSER

&SRF
&5
LEBP
0185
LRES

L5777

ST

LAAS
AE04
[RINTY N

Roich

QOla
O01R
o0ls
QOms
QO25
QO34
QOln
QOEh
003
0020
QOO0 OF
O005

C&E0E

LEED
&HE0E

OO00s 13

HEET
LEED
Oo00L 14
[a1a} Rete
LS4
HEEE

000016
COLFOT

Oinas

- 0O00

IR AN S

DULA

TRIF

AR
ALIARTI
ELANE

CARTYP
CMOREN
CMOTAR
CNTRLO
CORINI
CEBRLOE

CLURREN £

CLoX
. X
CLYF

DEVEL

DEVCLLE
LEVCL7
LEVNM

DEVTNG
DEVVEL
DEVWE

DARA

OOLFFT
EDRCNT
EDNAME

- EDOCX

EDFTRC
ERARIT
ER. ARA
ER. CHN
ER.CTL
ER. TR

ER.FNF
ER.MAL
ER.NOT
ER. OFL
ER.REN
RSP
ER.UFL

EXTDEL

E.TYRF
FONTWJ
FONTY
FOREGR
FREEL.Z
GETLFT.
INFART
INL.IN
INLIART
FBLOCE
FEYTRE
HLER
LINGT
LISTON

CMAKMIE
OO0

MFPMO

FAGE 14

QOOOI0S
Q02A

Q020

QOO0 Q7
Qzzas
OOO0: 0w
5D
QOO0 0OR

OOOR
0003
Q010
LI5S
LETF
&ERT7
&ER7

LEDE

CEER]

&HECT
QRS-
&HZEA
&H4A00
&A481

P ek

H40R

QOO0
OOZEF
Q002
QOHA
Q0m7
GoO1o
Qo2
Qo2a
Q017
QORC
OOZE
RIS
OO2E
D000
&E04
HEEE
LB
ABED
QOO0 1a
Q4807
COOF
b

SR

LTF7

0204~
AEEZ
QOO0 1

QOO0 IR ¥
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MENCY - - Q013 MPNV 0017 METNA 0011 CMPTNE 0012

COMPTNC 0013 » MFVIR Q014 s NAMADR 0000:1D X NAMSET 0000%1E X
CNBLER QOO0 NEBLEM 0001 NEWBOT 4310 ML C 000A
CNLPNT 00002 1F

b

, NMIRDU O0&AAC E NORML 0020 NSADDR A202
NUMEBLF &4A3 NXTABC QOO00: 20 X NXTLNE Q000221 X NXTFTR OO00:322 X
NXTVAL 0000223 X OLIDCHR: 4440 s OLDCLIR - &49F OLDEEY &4%0
DOLDXY . &5EF ONERBLUIF &72% O OPRL. O 0014 OFRSFP  ASSR
OFRETE &547 OFRSZ AS5D GUTQH‘ QOO0 24 X COUTOFF &2E7

FONT - ASSE FOECA QOO0 2% X FIXVAL ASED FOINTE &4A7 ,
- FONOFF &5D6A FRCOHEE Q1347 FRINT Q0000246 X FRINTA QOO0:27 X
PRINTF QOQQOQs22 X FPRINTR &540 , FRLINE Q1977 I FSCAN QOO0 2%
O PUTLRT 000024 X RAMEND 7FFF RAMIETR A%0O0 RANSHT 4AS5F
REBOIN Q40847 RESDOT 00707 RESTAR O2ES” I RETNON O2@32~ I
RETONE 02787 I RGEINI Q4977 I RMOTME ASZS ‘ RLIBACEK O00%
RUBOUT OO7F SAVESF 4280 SCANLA QOO0 2R X SCANNL QOO0 20 X
SDLEAR QOO0 20 X SUNEED QOO4  SCRWIN 670D o SOPRSF &SR0
SUPREL &53EF STACK &00C3 STARTD AQQ0 STREIZ &800
STUFFG Olé&E” SURETL &A534 ' SWITCH 00002 TAH Q00w

- TAFBUF &4B3 TAFCON &4AF h TARFRO 4&4B1 TRFEND &533
TEMPHD &0CA TEMFS AZES o TMPARG A7A800 TOF HE1E
TTYREG &A241 TTYEND &2E1 ‘ TTYINT &ZER ' TTYFTR &ZE1
TXTWIN &7EZ UARTD QOEO. LARTFL &4%0 UARTIN 00002 2F X
UARTS  0QOEL LISREND A5F1 VIFTR  &573 VELANE Q008 ‘
VOTR 0021 VICHAR &47E VINLF  &S0F , VIFEH- 4545
VOICEQ &54&3 WRMODE ASEE . XPANE 0019 ZAPCZ o oosDe
ZREGIN 00047 O ZGIME Q001 o ZGINT 0000230 X B ZGITAR QOl&7
IGRASS OlO2~ ZGREND &21D O IGRIN O Qlmaf ' ZLINEF Q1397
ZLOOR 01427 ZEIN 03RO $AADR 0010 $ADORF 0007
$ADORT QD05 ‘ BSADDRE Q00w HAMNY 0014 . CHBANYNA FFFC
FANYVA FFFE SARGFT 0011 HRBGEFTR OOQOF SENDL 0007
SCALLE QOooD SCMOALD QOQ13 SCPLEL O0ZA SCSRLO QOs
SOATAR 0007 . SDOLDOE Q001 $O0OLO0 Q0oZ SOIVAL 0000
“HEND Q01 : FADR  QOOE SFLAZE 0002 SFORRBL OO24
HFORFT OOOR L OKFVAL 0004 o SEDSUR O01A $TADR  QOOC
$INFRL QO1E SINFFT 0014 CHIVAL 0004 SHEEYRL 0026
SLENGT 0001 SLINFT 0005 HSLOCFT 0009 ‘ SMIBRL OO22
SMIBEN QO1EB SNAMAD O0O0A ~ HNAME - Q00A SNASCT QOO
COSNDEL. QO30 SNLINE 0002 SNLILL 0002 . SNVALLL 0005
SREFEA OO1E 3 HFRVETU Q013 s SAME . Q020 HEASCT O00A
$ELEN 0004 $ETRAD OO0 $ETRFT Q003 ’ HTAF 0000
CHTYPE . 0000 HUSE 0005 o CBLNE.L 0000203 X ATA. QOO0 )4
SMAIN,  ORES” I LPROG. O4R77 X L ’

e

=R
Pl
Tl
-
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