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SR RNRH N

[ el
3

G40
SGal
Qo422
o043
044
2045
slst 4
047
nlnke 3>
[slal i
QGS0
281

R,
[Bh iy

-
Ty
[

o34
SE
QCEA
o037
{ngets
OGET
GGEQ

GCot
COGG

e
[nlnialh’

Einlndn
COCE

SCCE
&H318
2300
25313

312
231C
2322
8343
8344
2354
B35%
83546
38350
BI4&E
e37C
23CC
83CE
23200

ZEG

CGG
EB0G
BLO0
2C0d

G200
O30G

3.3.0 79312 09 14 49 THURSDAY, ROV 0&, 1980.
PAGE 0002
IDT SUPPDORTS

*
#+ VERSION FOR GRODOM
+
*+ THIZS IS THE SUPPORT FOR 590G ASSEMIBLY LANGUAGE WITH
* SYTENDED CaASIC OM THE TI 2%9/4, THE Call. INIT
* SUBPROGRaM WILL LJAD THIS ROUTINE INTO THE
i+ EXRPANSION RAM FROM GRIM. TO LOAD THE QBJECT
#* INTO GRDOM THE DBEJECT MUST BE TEXT EDITED.
* IN THE FIRST RECORD CHANGE THE DATA AFTER THE
* ngu TAG FROM “EQOQ" OR “2000" TO THE ADDRESSE
* DESIRED AND CHANGE THE “7" Tag TOD A “8" TAG.
* NOTE: BSS INSTRUCTIONS CaMNOT BE USED IN THIS
% PROGRAM IM ORDER TO LIAD PROPERLY INTO GROM.
*
ON EGU 1
OFF Gy O
&
DEBUG EGU  OFF FOR DERUGGER ADDRESSING
*

HSEMIF DEBUG=IN
ILFA EGl FFFB3
SET EQU >00EC

ASMELS
ILFA g£QU 4000
SET EGU  00CE

ASMEND
*
* SYSTEM EGQGUATES
#*
SCNKEY EGU  »000E , v
EXBASX EGU 8010 EXTENDED BASIC XML TABLES (BASE)
BYTE £EGU  »B30C v o
OLDS EQU . >»B310 OLD VALUE PTR BEFQRE EVALUATE SUB
#* ARGUMENT ) . )
COUNT EGU 28312 NO. OF ARGUMENT
SREF EGQU  »B31C
ERRCOD EQU »B322 PLACE TO RETURN ERROR CODE
DASE EQU  »B8343 .
FAC EGU  »B34A
SCTEMP EGQU >8354
SCLEN EQU B35S
SCNAME EGQGU >B3Sé
Facsé EQU  FaC+é )
VEPTR EQU B36E VALUE STACK PTR
MAXVDP EQU >B370
SNDADD EGQU  »83CC
STFLGS EQU B3CE
CRULST EGQU »B3DO
GPLWS EGU »B3EOC GPL/EXTENDED BASIC WORKSPACE
#
WRVDP EGU 24060 Write eanable for VDP
VDPRD EGQU  B8QO YDP read data address
YDPWD EGU  »8C0o0 VDP write data address
VDPWA EGQU  BCC2 VDP write address address
*
3#* ERROR EQUATES
3#*
ERRND E&EGQU 0200 2 Numeric Overflow
ERRSYN EGU 0300 3 Byntax Error




#

UPPORTS SOEMAC 3.3.0 79.312 . 0%:14:49 THURSDAY. hNOV 0&, 1980.

PAGE 0Q00C
G IBE gatt LG4aco 4 {[1la2g3l after subprogram
) NGS EGU G300 b Unmatched quotes
Tz INTL 2EGU »Cedn 5 NMam2 ftoo long
< SNM EGd OTO0 7 SfEring-num mismatch
o RADBE B L0BGG = Jotion basze errvar
iz RMUY EGU FOSTGD 7 impraoperly usad nams
E RAIM EGU TCACO 13 Image error
SE ERAMEM EGU  TOBOD i1 Mewmory full
OO0 ERRESD EGU 20OCO0 12 Stacik averflow
ODoC  ERRNWF EGU »CDCO 13 NMext without for
GT GECD  ERRFNN ZGU FCEQC 14 For next nesting
o722 ERRENS EGQGU  »OQFCC i3 Must be in subprogram
073 ERRRSC EGU 1000 is Recursive subprogram call
ERRMS E£6GU 1100 i Missing subend
ERRRWG EGQU 21200 ig Return without gosub

ERRST EGU >»1300 i String truncated

i
1
1!
1 £3U 21400 20 Bad subscript
1 EGU  #13C0 21 Spa2ech string too long
H EaU 1400 22 Ling not faound
1 Gl FiTCO 23 Ead line number
1 Zal 1ECO =4 Line faoc iong
17 it 1900 23 Can’t continue
is } galy »1ac0 24 Command illegal in program
1833 ERROLP EGU  »1BCOG 27 Only legal in a program
104> ERRBA  EGU  1CC0 =28 Bad argument
K 1500 ERRNPP EGU 1RGO ' 2% No program present
£ 1EQC  ERRBY  EGQU  1ECO 30  Bad value
I 1F20  ERRIAL EGU  1F00 31 Incorrect argument list -
O 2000 ERRINP EGU  »20C0 22 Input error ' {
SOSG =13¢ ERRDAT EGQU  »>2100 23 Data error s
Iwie 2200 ERRFE  EGU  »2200 34 File error
SOR2 23Q0 ERRIO EGU 2400 36 I/0 error _
GCR3 250C ERRSNF EGU  »2300 37 Subprogram not Ffound
SO e 273G ERRPYV  EQU 2700 32 Proteaction violation
I 2ECG ERRIVN EGU  »2BCO 40 Unrecognized characfer
SOT4E 2900 WRNNQ EGQU  »zF0C - 41 Numeric overflouw ‘
SRT 240C  WRNST EGQU  »2A00 42 String truncated
SGFE ZEQC  WRNNPP EGU  H2BCO 43 No program precsent
SOR9 200G WRNINP EGU 22C00 44 Input errtor
2100 2DC0  WRNIO EQU  »2D00 45 1/0 errar
231Gt 2E0C  WRNLNF EGQU  2ECO 44 Line not found
102 ¥*
.
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G134
1323
01326

RS IR NI N

G TG fg B3 3 B3 F3 BY B3 v s e e
Focs D g da )G Mo o

ORYEERON VN
3

f
C

-,

2032
2034

T
=Uab

J
SR LY I

2038
2C3A
2030
2032E
2040
2042
2044
2034
2043
2044
2040
2C4E
205G
r:.US-“
2054
2054

2“’: =
St et

2490

2038
24%E
S0E8
2984
20738
24pE8
ZoIE
2370

QQoo
slulule’
olalale.
QooG
QGCC
elalele;
QCoC
oTalnlec
GoQo
CooG
oluisle
slelale
[s1slaln}
olnlule
QGo
[aTu]nle’
2C3D
2041

!\)J
L

*
+

G TR 21

LEMIF E
AOR G
ASHMELS

AORG T

ASMEND
LatTa

CaTa
CaTa

DaTa
UTILI
DaTa

CAaTA

DATA
LaTa
DATA
DATA
DATA
DATA

BaTA

UTILTIY WORKEPACE

2 Q0% 14: 4%

>AADS

THURSDAY, NOV Q&, 1980.
PAGE Q004

LINK T NaME LINK ROUTINE

‘{‘N‘x’

FIRST FREE ADDRESS (FFa) POINTER
LAST FREE ADDRESS (LFA) POINTER

CONSTANT TO SIGNAL INITIALIZED MEM.

TY BLWP VECTORS

UTILWNS, NMUMASG
UTILWS, NUMREF
UTILWE, STRAEG
UTILWS, ETRREF
UTILWS, XMLLNK

UTILWS, KSCAN

UTILWS, VSBHW
UTILWS, VMEW
UTILWSE, VEBR
UTILWS, VMER
UTILWS: VWTR

UTILWS, ERR

NUMERIC ASSIGNMENT
NUMERIC REFERENCE
STRING ASSIGNMENT
STRING REFERENCE

LIMK TO SYSTEM UTILITIES
KEYBDARD 5CaN

VP single byte write
VDPF multiple byte write
YDP single byte read
VDP multiple bgte read
VDP writa to register

Return error code to Basic

UTILWS DATA O, O, 0,0,0,G6,0, 0,0, 0,C, 0, 0.0, G, 0

R2LB
R4LE
3*

EQU
EQU

UTILWE+S
UTILWE+S

S
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1504

Pl =Yl n‘-«‘
=

[=Ag]
1l

e
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(Wi

2144
3143
Sidd 2020
=20BE2
Z1AT
Fl1&2
21e%
2170 2054
2084
171 2088
208
172 2080
ZOBE
3173
0174 2090
2092
G175 2094

C2Co
8322
CRED
B3EC
Qs
ooCE.

caib
g8322
10F7

NAME L INK

JMP

LI

0P 14 49 THURSDAY,

ROUTINE

N el e

NOV 0&, 1980.

PAGE 000&

AlLC ROUTINE NAME IN FAC

2LFARL
R1, ILFA
MAMERR

R1, RO
Rz, FAC

#RO+, #R2+
NaMLZO
*RO+, *R2+
MNaAMLL20
*R0O+, ¥R2+
RMAML20
*RO+, RG
+RC

Ri. 2
NAaML 10

RO, ERRSNF

AHDDRESE POINTER

NAME NOT FOUND

TEST NEXT NaME
RO=S0URCE
R2=DEST

TEST

1N}

BYTES
TEST 2 BYTES
LAST 2

BYTES

MATCHES,

; BRAMNCH

GeT
TO OIT

CIDE ADDREGS

NaME DDESNT HATCH;'GD TO NEXT ONE

"NOT FDOUND® ERROR

GENERAL ERROR RETURN

MoV

LWPI

B

MoV

JMP

RO, @ERRCOD

GPLWS

BBET

#R13, @ERRCOD

ERR2
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C 3.3.0 7% 212 0F: 1449 THURSDAY, NIV 0&, 1980.
: PAGE ©0O0O"

% ,

-+ WUMERIC ASSIGNMENT UTILITY : ~
~§

B3

%+

W

+ UTILITY ROUTINE NUMASGE

#* ~ wuility to allow a numeric value to be assigned
# to a numeric variable or 2 numeric array passed

# as an arqument €o sub.

%* The floating point variable to be assigned is in
* FAC,

#* The stack has info. for each argument.

3#* For a simple numeric variale, the stack entry loo:
#* like this

A e ——— e e e o s . e e £ e 7 e e e e s e e P

* iPtr to {2001 iPtr to H -

#* i3. T. entry | i iValue space | H

SE O e e i i i o sk s i it i S s i G MM i e i s e S0 ) S Covee SO M e M L e T MY ot S M o Sioeh S o

#* Faor a array argument: the stack zrntry look

# iike this

:* wwwwwwwwwwwww - g S S e S e St s SR S GO sl ANy TP SR HN P LYy mpp—

+ i PEr o { ; iPtr tao i i

* { 5. T7T. entry | : iDim. info. | i

* —————————————————————— S —— e —— -

#* REGISTER USAGE

* RO : Arvay elem2nt no. or z2T9

* f1 . Argument number o
# RO, R1,R2,R3, R4, R3,RA,R7,R8 are usad in this {
#* routine , R '

=+

# 5 tgpes of arguments

# Jdentifier 0 : NMumeric Expression

% Identifi=sr 1 String Expression

# Identifier 2 Numeric Variable

# Identifier 3 String Variable

# Idenfifier 4 Numeric Array

+ Identifier 5 String array

#*

E: 3 B

NUMASG MoV #R13: RQ For the change of the work spac

MOV @2(R13)/R1 For the change of the work spac
BL @CKARG Check valid argument no. and

A#A##rFAFHt get up stack entry ptr in RS ssessesadsisetsn
#usasar  CHECK THE ARGUMENT IDENTIFIER IN CPU RAM s##saswssss

#duwaud A SIMPLE NUMERIC VAR. OR AN ARRAY REF. AR
MoV R1.R3 Get the argument no.
DEC R2 Offset 1
&l R3, 8300 For CPU address
MOVB  #R3, R3 Get the one byte 1dﬁnt1+1er in
#* CPU
JEG NUERRZ2 Can’t do the assignment to a
* ) numeric expression argument e
SRL R3.8 Make it double
DECT R3 Flag 2 is for NUMERIC VARIABLE
JNE NUMO4 Mo - go to the code for array

#awwrr  FOR ASSIGMENT TO A SIMPLE NUMERIC VAR. W H A H S
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308 Oy O
SR (VR N

C2&D

02&%9

Q270
Q271
o272
Q2772
o274
2273
O27 A
o277
[amard =1
G227

GE2G
28t

o282

CRB3

PR -8
-~
ZCC4
gt

=306

=2CC3

e
v Z00A

Tl
LA SR

20F8
20FA

~
20FC

20FE

2166
2162
2104

21C4&
2108
2104

(W]
]

I
ir

-
=

X

¥
|8

{F w2

PN

fix o
1

oSO
L3 g O i
N N o - I

3
2
G
&
a4
44
el
g2
7a
i

coat

1347
Qast
PCAD
5312
1143
oSt
Ctia1
0A3S
0225
ooos

alsed
B831¢

o438

C24E

0y
o
L3 4=
FOND]
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VN
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S0 3 O
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i
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3.3.0 79 212 C%:14: 49 THURSDAY, NDV (&, 1980.

PAGE 0008

MYV RO, RG In this case, RO must contain O
JME NUERRZ ERRCR : EBaD &ARGUMENT, ‘
MOV R3S, RC Get thse ptr %o the stack entry
INCT  R3 Point te the ID byte of the

* stack #niry
2L 2EETV Get 1 byte (ID) from VDP

3 Mumaric ID byte must be O
JNE NUERR1 ERROR: STRING-NO. MISMATCH
INCT R3 Point to the value space ptr .
BL BGET1 Get the value space pfr in R1

NUMGCO t.I R4, FaC Source is in FaC

NUMGO LI R2,8 2 bytes fto copy

NUMG2 MOWB  #R4+, #R1+  Move ONE byte (MAY NOT START ON
LEC rR2 Decreament the counter - done?
JET NUMO2 No = loop for more
RTWP Yags = ratyrn to the caller

#gxad FOR ASSIGHMENT TO OME ELEMENT OF AN ARRAY Ssdgtidssds
#aa44 RO . ARRAY ELEMENT NO. R3I: PTR TO STACK ENTRY #####x

nMUMO4 BL RARYEND Check array element w/in bound
* and find fthe ptr to elament in ERAM

JMP NUMQO Go to the general code to move
#* : from FAC %to ERAM '

*%*#&#*#*%%%ﬁ%%%%%%%*&#%%%&%%&%%%%%%%%%%%%%**%%%#%%%%**#ﬁ***
#a#wsss®  CHECK VALID ARGUMENT NO. AND SET UP STACK ENTRY ##

A AR PTR IN RS ‘ : o Wi
CKARG MoV R1:R1 Argument no. can’‘t be O
: JEG NUERRZ2 ERROR : BAD ARGUMENT

sLa R1.,8 Maka one byte

€8 @COUNT.,R1  WValid argument?

SJLT NUERRZ2 ERROR: BAD ARGUMENT

SRL Ri.8 = Make it two byte again

MOV R1,R3 = Get the argument no.

SLA R3, 3 8 bytes per stack entry .

al RS, 3 Skip the B bytes file name
# o on top of stack ”

& @DLDS, RS Add to the old stack ptr
* | R5 :-Ptr to the stack entry

RT

D T R Y i sttt L S it L S et 2
##ns2n4xn CHECK THE ARRAY ELEMENT NO. IS WITHIN BOUND  swessx

ARYEND MoV R1i.R% Save vtn addr,
DECT R3 Flag 4 is for ARRAY
JNE NUERR1 NO-Assume string arg.
#* Error: STRING~NO MISMATCH
Moy R3S, R3Z Get the stack entry ptr
BL @GET1 Get the 8. 7. entry ptre
MO R1,R3 R1 : Data reg. for GET1
* : R3 : Addr. reg. for GETL
BL RGETV1 Get the 1st byte of 5. T. entry

JUT NUERR1 ° String bit is set ~ ERROR
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SELE 2144
221s
CE13 21445
=142
C2is 2144
Q217 214C
G318 214E
G319
C320 2150
o321 2182
o322 2134
G3E3 21586
G324
S35 21838
S324 2154
327
2228 2138
0229 2135
ZIE0 Eis0
0331 2142
o332
G335
Q3234 2isa4
$33ES
0324 2144

9]
0l
Py

{
ot

(Y

SR

poer i
O

PRI W]

et
ot
'l
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SRS ]
R e Wi (]

(e Rw e Rw ey

o
EER O R R

L]
CEAQ
23CA
CCC1
0e42
C3C3

GEAD
23CA
0581
6044
3981

cigs
1511
cig7

5 . GAGE

18F% |
C&DA

aisd

oo
31ig

Q = Q0
h i

€3 0 0
(g 3 O

Q
S
4t
I

T

CP:14: 49

RG,3
RO, R1
#RY

THURSDAY,

NOV C&, 1980,

PAGE 0005

STRING-ND MISMATCH
Go through this general routip™
Gat

tha ptr to ER&M in RI

Check tha LBaSE . o : O K.
BASE : 1 . offset 1

B bytes per element
Add to the ptr in ERAM

EEL L e Rt e A E e L EL TR L LR R R g O

ARY1 MoV
SLA
.

=+

SRi.
NO.

haimiv)
MOVE

A%adts Ri:

#*

HNUMOS

BL

C MOV
DECT
RNUMLIO INCT

#*

INC
=
MPY

MoV
JNE
MoV
DEC

JGT
GEC

O P

JET
INCT
#
#*

B

Ri1,R10G
R1, 5

R1,13

OF DIMENSION,

R1,R2
@DASE, R4

q4,8
NUMGCE
RO
NUERRZ

RO
R&: 1

RS, R3
R3. 4

BGET1

R1,R3
R3

RS
RGET1

R1
R4, R1
R1,R6

Ré&, Ré
NUERR3
R7,R&
RB

NUMIO
RA&

R4. Ré6
RO, R&
NUERR3
R3

#R10

Save no.

Save RTN addr. .
R1 still contains 1st byte from

func bits
Shi+t back
RS:

to use as a double
STACK ENTRY PTR PR T SR
of dimension for later

Check ths BaASE

-

=G, INDEX=0
ment the INMDEX
INDEX=0--—-ERROR

RAD SUBSCRIPT

Restore INDEX

Initial value +for accumulator

--= 1%f's o. k.

3 2 e X
P ot

Put the stack entry ptr in RZ
Try to gat the dim. info. ptr
Go to get the dim. info. ptr
Put it in R3

For the following INCT instruct.
Poinft €o dimension infor. entry
2-byte maxima pevr dimension

Get the dimension maxima in R1

BASE=C, add 1 offsat
BABE=1, 0. K.

Get tha max. array index
R& accumulator

First 2 bytes must be O here
elsa BAD SUBSCRIPT

Get last two bytes result
Decrement the counter

R3 no. of dimension

LLoop Ffor more
BASE=0: element no
from G €o (R&—13
BASE=1:2lement no. range 1
User’s INDEX must <= max.
NO — ERROR: BAD SUBSCRIPT
Foints to value space which
contains ptr to the beginning
of array element value in ERAM
RTN ’

mpyst range

~— R¢
INDEX

TS A S S b S 3 G 3 S E T 3 26 U 3E S0 OF SE A 8 S 36 b S8 3 S0 30 2 M S SE S0 330 3 3F 3 3 3 3 3 4 % 2
RO, ERRSNM STRING-NO. MISMATCH

NUERR1 LI



79 512 09: 14: 49 THUREDAY, R3OV 04, 1920,
PAGE 0010

2 RERROR ErTor ou4l

I RC.ERRBA 2AD ARGUMENT
b EFERROR ZrTar oun

L RO;ERRBS Bal SUBSCRIPT

B BERROR
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3.3.0 79 212 0?:14: 49 THURSDAY, NGV C&, 1920
' PAGE CO11
*
+ NUMERIC REFERENCE UTILITY e
-+ " , . X
s (. )
T
* STILITY ROUTINE NUMREF
* A& utility €0 ailocw vaferance to a numeric exp.
-+

¢ num2tic variables or a numeric array passed

as an argument to sub. ,

The +loating point variable assigned will be

in FAC after calling MNUMREF.

Th2 stack has info. for each argument

For a simple numeric wvariale, the stack sntry loot

like this
iPtr to {001 tPtr to i H
5. T. entry | H iValue space i i
For a3 array rvefarenca, ftha stack zntry look
tiks Ehis

e b s 4 et i o e it P G St 8 e oo B o g S0 iR A 0 Ak Soten Sl SHAD S S M e ot e e B S i St

B ok % ok ok d ok dk ok sk ok ok B 4 sk A ok & ok & ok B K @ %

i PEr o ! i tPEr to i i
ST, esntry | H (Dim. info. | -
Far a numeric 2xp.., ths stack entry has {the
2 bytes floating points value come back from
a parse. , ’
REGISTER USAGE ' {w
RO : Array element no. or O -
R1 : Argument number
RO, R1,R2,R3,/ R4, R3, R& RY,RB are usad in this
routine
NUMREF MOy #R13, RO For the change of the work spac
MOV @2(R13),R1 For the change of the work spac
BL RQCKARG Checik valid argument no.
* and set up stack ptr.
HRE R R RS : Ptr. to the2 stack sntry, R1 : Argument no.

#asadrr  CHECK THE ARGUMENT IDENTIFIER IN CPU RAM ###isisst
#anst &4 NUMERIC EXP., SIMPLE NUMERIC VAR. OR AN ARRAY ####s
MOV R1.,R3 Get thes argument nao.

DEC R3 Offset 1

Al R3, >B300 For CPU address

MOVE  #R3, R3 Get the one byte identifier in
* | cPU

SREL R3:, 2 Make it double

SNE REFOQO Not a numeric expression
#aasasr A NUMERIC EXP., MOVE THE 8 BYTES STACK ENTRY ###itws

#a#s4d FROM VDP TO FaC. 32 HE
MOV RO, RO RO in this case must contain
JNE RFERRZ ERROR : BAD ARGUMENT .
LI R2. 8 2 bytes to move
LI R4, FAC Degstination addr.

3
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MGy RS, R3 Source addr.: stack entry ptr
REFG3 i EGETL Gat 2 bytes From VDP,
Moy Ri, #R4+ Fut 2 byftes in Fa&C
INCT  R3 Updaktes source addr
ZECT 2 Updats the counter
LGT REFOZ Mora2 £o movsa
RTWP Raturn co caller
bR 2t & SIMPLE NUMERIC VAR. DR AN ARRAY stasidsduiddnasas
REFQO DECT R3 Flag 2 is for NUMERIC VARIABLE
JNE REFO4 NO -~ go to the code for array
#x#s¢## FOR REFERENCE TO A SIMPLE NUMERIC VAR. HA R E TR
MOV RO, RO In this case, RO must contain O
JNE RFERRZ ERROR : BAD ARGUMENT
MOV RS, R2 Get the ptr to the stack entry
IMCT R3 Point to the ID byte of the
* stack =2ntry
ZL BGETV Get 1 pyte (ID) from VDP
% Mumaric ID byte must be O
JHE RFERR1 ERROR: STRING-MO. MISMATCH
INCT RZ Foint to the value space ptr.
3L RGETL Get the wvalues space ptr in R1
REFQ1L MOV R1,R4 Put the source addr. in R4
#* for the “general move' code
LI R1,FAC Destination addr. is in FAC
B @NUMO1 Goto the “general move" code an
% ‘ B return to caller

#xxxx  FOR ASSIGNMENT TO ONE ELEMENT OF AN ARRAY SRR
e RO . ARRAY ELEMENT NO. RS: PTR .TO STACK ENTRY R H

REFO4 BL @ARYBND Check array elem. i3 w/in bound

#* and find the ptr to the array element in ERAM #
Nivis REFQI Go to the general code to move

%* " from ERAM to FAC

%*%%%****44*4**%*%%%%%%%*%%ﬂ-%**** EX- - Lol *4%%**%**%**%*****

RFERR1 B @NUERR1 STRING-NO. MISMATCH

RFERRZ B @NUERRR2 BAD ARGUMENT
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~

ING ASSIGMMENT UTILITY

T vOROUTINE STRADSS

& uwtility ©o allam a crxng to be assigned to a
string variable ar ons 2lement of an string
arrtay passed as an argument to subpro.

The stack has info. for esach arvrgument.

For a string variale, the stack entry look likes

lﬂ u‘|

thig ———=—- —— e —— et e e ey
(tPEr to {651 iPninter | String H
iValue spacei { tto String! Langth H

Fer a string array, the stack entry look likes

this ——=—= e e e e e e o e e ———
iPtr to ; H iPtr to i !
- entriy : Tim into. | ;

UEER 'S REGISTER USaGE

AC : Array element no. ar zsro

R1 ATgument numbar

R2 String address in ERAM, (the first byte

Y

of the string is the length of %the string.

*4%%%%%4‘}&44 B L R R b kR e L S TR e }*%*?-ﬂ-**%**%%**%%*

B ook o ok & ok &k ok & ok & %k ok ok & & ok

0
-
il
g
n
o

THIS ROUTINE REGISTER USAGE -

RO . Always is the string adde. in ERAM : gﬂ
gxcapt when routine ARYL is called: o
then has the array nlement noe.

R1 : Argument no.

RGO, R1,R2,R3, R4, RS, R&,R7,RE, R, RI0 are used in

this routine

UTILWE work space usage

UTILWS :© Array slement provided by user

UTILWS+2 @ RTN addr. for VGASGN.

UTILWS+4 : Temporary place for RS when VPUSH,
GETSTR, ASSGNY are called.

UTILWGE+& : Temporary place for @B\TE when
GETSTR is called.

UTILNS+8 RTN addr. for GPL

UTILHS+12 : Bfring addr. in ERAM provided by use:

MOV #R13, @UTILWS Array element from user
MoV B2(R13), @GPLWE+2 For change of work space

Argument no. provided by user is in R
MoV @4(R13), BUTILWS+12 String addr. in ERAM

LWPI GPLWS Use GPL workspace in order teo

N
use existing Extended BASIC ROM
routines which are in XML table
MOV R1i1, @UTILWE+B Savse RTN addr.
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3519
G320

52

o822
o523

Ry

e ReEwRwE»]

on oo Ut O

(RO RO RS
Ly B o O

3

o fn G

L2

ey
=
Eton
e {
-

s

3 B3
[IF Q]

FeA
4= P

i) By B3R
fir 03 pa RS R
0 e BY O
e 1) 3O
3
NS R I R

O 0o (O

[N NI (PIR

SENESENE Y
SESENERD]
G My

R R g R
IR (SR VIV VIR (V]
RN RUEO RO RG]
Mmoo >mo &

ARV
YR
4o g
Py O

2244
2244
2248

Z24A

I
2
- -l
SR04
gy
Dooa
OFE3
CAEC3
13722
et ek
(VR
1ada

')

G204
SO0B
o204
2344
CCCS

Q&LAG
23Ca
CoQ1
oSC3
CEds
15Fa

QQ
g
[n[
ESIES)]

C103
Coss

2.3.0 79 212 GF:14: 49 THURSDAY, NOV 04&, 1780,
‘ PAGE 0014
Mo RUTILWS+12, RO ERAM string addr. is in RO now
3L RCAARG Cherck valid argument no. and
* sat yp ptr to stack entry in RS
MV R1, K2 G2t argument no.
SDEC R3 Offsef 1
a1 R3, >85300C For CPU address
MOQVE  #R3, R3 Get the2 one byte identifier in
# CPU
SRL RZ2. B Make it double -
REC R3 Check if string expression
JEG STERRZ Can“t do the assignment to a
* string expression argument
CECT RG3 Flag 3 is for string variable
SNE STARY MO Is STRING ARRAY 7
#taad ASSIGNMENT TO STRING VARIABLE 3t 3 F 5
MoV RQUTILWS, R1O In tnis case array element
* has o b2 O
SHE STERRZ2 ERROR BaD ARGUMENT
MOV RZ, R32 Addr. rag. for GETVI
INCT R3 Point €o the ID byte of the
% stack sntry
3L @GETVL Get 1 byte (ID) from VLP
CE Ri,@CBHES Iz this a string wvariable 7
JME STERR1 Mo — STRING NO. MISMATCH ERROR

B L S L s R e L e S e S S S R L s
##x##+%  PUSH THIS STACK ENTRY ONM TOP OF THE STACK FOR ####as
#ass2x  ROUTINE “ASSGNV" TO USE HREEHE
B R Y E X Ry e et BT Lt ey Ly Akt

it
W AR

STRO2

s 3 H
# st

3R R
SRS
3N A d
b

LI
LI
MOV
BL
MoV
INC

DEC
JGT

D0 THE VPUSH,
AND ASSIGNMENT

5L

&l
MOV
MOV

R&, B
R4, FaC
RS, R3

BRET1

Ri, #R4+

T
T

R3
R&
STROZ

GETSTR,

@VGASEN

NOW UPDATES THE

Get

MOVE THIS STRING VARIABLE ENTRY TO CPU FAC AREA
IN ORDER TO DO A VPUSH

# of bytes to move

Destination addr.

in CPU

Restore stack entry ptr

R3 addr.

2

reg.

Put to FAC area
Update source addr.
Update the counter

More to move

STRING VARIABLE

RS STILL POINTS
FOR THIS BTRING

RS, 4

RS, R4
R&, R1

3

TO THE OLD
VARIABLE

"POINTER TO STRING®

Addr.
Put

reg.
the ptr.

for GET1
bytes from VDP

%3
#H3E

COPY STRING TO SETRING SPACE

b S RN NN

STACK ENTRY OF THIS

STACK ENTRY

for PUTIL

to string (c

X
F 33 S
3R EH*
kb3t 3t

entry

ome
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PAGE 0013
back from ASSGNY) into data reg. for PUTH

e @PUTL Put 2 bytes of data.teo VDP Ve
INCT R4 CLENGTH OF STRING" antry
AOVE S #RG, R Put thz length into data reg.
SrL RiE Maka ir Two oytas
S 2RUTL Put & oytaes of data to VOP
AT GUTILWE+E, R11 Restare RTN addr.

MOV BUTILWS+&, @BYTE Restrore @BYTE

SEas SEES LWPI  UTILWS Go back to old workspace
2038
IR RTWRP , Raturn
Dol s e b it s e ks s e e e e S B R R e T e e A B BT A At R R g S T A R X T )
STEREL i RO, ERRENMT  STRING-nD. MISMATCOH
3% ERRTHN MOV QUTILWE+8, R11 Raztore RTN addr.
LEE 2 RERROR
2882 STERR2 LI RG, ERRBA BAD ARGUMENT
LEE3 B RERRTN Error rasturn ﬁﬁm
2554 L T T R R R R . R R R S g R AT R R S SRRV N S
2333 ##daRatstasas Common routine for STRASG & STRREF +9 check
3585 #attitattrd valid array slement
287 ZETE CCEE STARYC MOV Rii.R2 Save RTN addr.
CEID Z2EES Cs43 LECT R3 Flag 3 is for string array
GBES ZZEZ 1AF3 NE STERR1 ERROR : STRING ND. MISMATCH
GEA0 2EE4 Q203 MOV R3,/R3 Get the stack entry pitr
ZE&1 ZE2EE LAl Bl @GET1 Gat the 2. T. entry ptr
2288 2C2CA ;
25462 2284 CGC1 MoV R1,R3Z R1 : Data reg. +or GETI
363 #* R3 : Addr. reg. for GET1
5864 2228C 0&A0 BL @GETV1 Get the 1ist byte of S. 7. entry
22BE 2404
G565 22790 1102 JLT STARY1 0. K.
DEAS 2ET2 0440 B @STERR1 ERROR : STRING-ND MISMATCH
2294 224A :
867 23946 CC2C  STARYL MoV BUTILWS, RO Put array element in RO now
2298 2038
354 * for the general routine ARYL
54T Z2EPA CsA0 BL @aRY1 Go through genéral routine to
229C 211C
ST * check array element is out of bound
D27 #*  R4:BaSE, RO ARRAY ELEMENT, R32:PTR TO BEGINNING OF VALUE
S3TZ #* SPACE
G373 Z2FE &LCC4 =] R4, RO Check ths BASE : O : 0. K.
2374 #* BASE : 1 : Offset |
G373 22A0 CALC SLA RO, 1 2 bytes per element N
CET7S 2242 ACCO & RO, R3 Pfr to the exect element we want
GETT ZZA4 CEAC BL BGET1 et the string ptr
2246 23ZCA
0878 2248 ¢ '

0452 B #R2 RTN
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. PAGE 0016
B R bt bR TR A AR R R F G R A SR F G AFF ARG RS A E GG FR AR A FER
R b et b bR er bt AR S R AR RN RN R A AR ARG E R ARG ER
SERL T STARY ZL @ETARYC Go through general routine
-4 sharad by STRREF
“+ MW RY D RTROTO THE OLES TFL ?
* A2 0 PTR TO THE VALUE sSralcs
444+ BET UFP FAC ENTRY AND PUSH IT ON STACK FOR ASSIGN ROUT. =
ERNE QZ0A LI Ré&, FAC Destination addr.
ZZEC 53244
2337 2222 Coel Moy R3, #R&+ Put ptr to value space in
SSEE Z2Z2E4 DDAO MOVE  @CEBH&ES, #R6e+ Put 463 ID in
Z2D& 20ITEB ‘
ZZ0R Los4 MOVE R4, #R6+ Clear the unuse byte
220A CDEL MoV R1: #R&+ Put the ptr to string in
ZEDC OCOOY MoV 1, R3 Set up addr. reg. for GETVI
ZZZE 2 JNE STARY 4 Not nmull ptr : o. k.
IO o CLR AR & Clear the length bytes
2202 3 he 3TARYSE G2 on
2204 T STARYS TEQ R3 Point to string length
: - Zh @GETVL Get tha langth #from VDP
SRU 1, 8 Make it two bytes
MoV R1, #R& Put the length in FAC area
: #3442 FAC ENTRY HAS BEEN SET UP NDOW  #3#83333tadseatiadtadtsd
Teld ZECE CIE2D STARYS MOy BUTILWS+12, RO Restore the ERAM string addr.
F2LC 2¢48 :
2l * ' fo RO
JRCE2 23202 0&&0 ‘ BL @YGASEN Do the VPUSH, GETETR AND ASSIGN
2204 2204 ’ ‘ '
CETT S ASSIGNMENT WILL POP THE STaACK:, OLD STACK ENTRY w##x#
AN 33434 DOES NOT NEED TO BE UPDATED IN THIS CASE 33
GRS 2206 0450 B RSTRTN RTN :
2z08 223A :

ST AR PR D A R DR T R T E e A L E R L Rl i e n kst
sl-Te ¥ R o SR R R e T T T T R R R R R L L ]
2&CE 22DA C2CE VGAESN MOV R1i, @UTILWS+2 Save ritn addr.

=200 2034
CEDS wagrwatsr  VYPUSH changed RO, R3  values FoR I R RN
GAE1D Z2DE CEGS MOV RS, @QUTILWS+4 ’

F2EC 20TC
o411 IR R R R R R R L S R R AR BT L R A e e el L S S e
GhA12 Z2EZ2 CIESC HoVv @ &01E,RI1 XML table addr. for VPUSH

22E4 AQ1E
0413 22EL OATE BL *R11 Do the VPUSH
O&1 4 sttt RESTORE RO, RS AR F W R H R WFFE SRR
34135 22E8 CO2G MOV RUTILWS+12, RO

2Z2EA 2044
Cels 22EC CLEG MOV RUTILWS+4, RS

22EE 2020
S&517 EPTP VAT PR g S S R S X EEEET LI S S R R LR R L R AR L A
GA1E ####% GETS THE STRING SPACE, COPIES THE STRING FROM ERAM ##
DE1s #axzms  INTD VDP STRING SPaCE, AND SETS UP THE FAC WITH A =x
e 20 s STRING ENTRY OF THE FOLLOWING FORM: ¥
0&H21 B FR e o e e e e e 3
CEEZ 33438 3 §O001C F A5 1 XX PODINTER t LENGTH H *4
D423 EEE XS : H i ! TO STRING | OF STRING *i
SAEZD HHFRFE e e o o s S o o o o i o e . EX
CaE25 #xuu% FAC +2 . +3 +4 +5 it
GA24

= PR R Y T TS T T E LR R EEEL L L LD O S R L L 4
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PAGE Q017
BB MowB  #RE, Ré& RC: Addr. of string (langth byte
* % string’) supplies by ALC P
G2 SRL R&. B B2t up the length byte v
» RNAY ZOYTE, QUTILWS+4 Save @BYTE
Cy iRy Ré&, RBYTE For GETSTR routine
= ‘
¥ MOV R&, @FACK Set up langth byte entry in FAC
=N .
&35 #dtdedstsrasdr  GETSTR changes RO/ RS value  ####3#584#3488844%
A2 FHFRFRA G AT A AR LA LR R E DR FEF A A TR GBS FE S S AR B H R HF R FHS S
Ts3V ZZ02 CzED MGV 246012, R11 XML table addr. for GETSTR
= &HGL2
CaEE CQaSE 3L #R11 Call GETETR routine
LEZE 2 CozZo Moy QUTILWS+12, RO Feastore RO
P 2044
T EL R T R R g e e SET UP Fad ENTRY B P e
SRt LI Ré& FAC Optimize to save bytes
S LI R4, »C01C Get addr. of SREF
3543 2314 MOV R4, #R&+ Indicate a temporary string
Jemdd 22145 DDA MOVE  @CBH&LS, ¥Ré&+ Indicatz a string
2318 208 v
2443 2514 DDeg MOVE R4, #R&+ Byte is not used
Z&54s 2310 C3a0 i iniv REREF, *R&  Save ptr to the string
Z21E 831C e
Tea7 WA R R COPY THE STRING TO STRING SPACE #a#ssssssit
Gedd 2320 CCAal CoMav QRBYTE, R2 Get # of bytes to copy
2322 8300
Q&47 Z324 13209 JEGQ STRO4 I+ none to capy
DE30 22246 Clts MDYV #R4&, R4 Get pointar to destination
S&ES1 * R4: addr. reg. +for PUTV!L below
RS2 ZE2ZB CLCO MOV RC, R3 RO:Ptr to string (length byte)
GASE 23Z24 GEE3 INC R2 Skip tha len byte-ptr to string
3634 232C DOT3 STROs MOVB  #R3+, R1 Get on2 byte from ERAM
G£33 23ZE 0&A0 BL @PuUTV1 Put 1 byfte in VDP
2330 2414 :
454 2332 ¢S24 INC R4 Update the destination addr.
04557 2334 0402 DEC R2 1 less to move
658 2336 1SFaA JGT STROG If not done-loop for more
34539 # ABSGNY destroys all the regq.
Q&0 22308 CZECG STRO4 MaY 26028, R11 XML table addr. for ASSGNV
2334 6028
DhE1 2B3ZC CLAIB BL *R11 Call ASSGNV
SEae2 3% 3 5 RESTORE RO,/ RS L T X R
Oa&63 Z23ZE CCR0 MoV RUTILWS+12, RO
2340 2044 '
GaE&S 2342 C1AC MOy QUTILWS+4, RS
2244 2432C
G443 2344 C2EC MoV QUTILWS+2, R11 Rastore RTN addr,
- 2348 2034
Dhbs 2344 0453 RT
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STRING REFEZRENCE UTILITY

UTILITY RCOUTINE STRREF
4 stility to allow a ref. to a string expression.
a sftring variable or a string array passed as an

argqument fto subpro.

The stack has info. for each argument.
Far a string expression, the stack entry looks
likes this

e o s S G S o T Ao Sou o S0 A SR VA B LA A S S S A e S St S D S TS A ST T R DN S SO

{0010 {26351 {Painter ! String |

far Ptr to | i itn String | Length |

iValue space! ¢ H i i

»3C1iC ¢ For a temporary string

Ptr to Valus Spacs : Ffor a permanent string
For a string variale, £hz stack entry looks like
ERI G oo e o e e e e e e

iPtr fto HY-Ye iPointer | btrzng
H ¢ {to String! Length

For a string array., the stack entry looks likes

this
(tPtr to HI irtr to H H
i9. 7. entry | { iDim infao. | i
USER ‘S REGISTER USAGE
RO : Array element or zearo

R1 : Argument number

RC : String address in ERAM, (the first byte ,
of the string is the length of the string.}
Before calling STRREF : The string len has
the max. length which indicates how many
space followed the lengh byte has been
allocated for the string. '
After calling STRREF : The length byte has
the actual length of the string which
locates right after the length byte.

***%&*******%*#%%***%*%****'}*%*-ﬁ-***-*"ﬁ-*******%********%%*%*#*

STRREF
#*

MOV #R13, RO For the change of the work space
Array 2lement now is in RO
MOV @2(R13),R1 For the change of the work space

Argument no. is in R1

BL @CKARG Check valid argument no. and
set up ptr to stack entry in RS

MOV R1,R3 Get the argument no.

DEC R3 Offset 1

Al R3, 28300 For CPU address
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PAGE OC
MOVE  #R3, R3 Get one byte identifier in CPU
SRL R3, 8 Make it double 7
DEC R3 Flag 1 is for string expressic
LEG SRFGL Etring expression is o. k.
CECT R3 Flag 2 is for sturing variable
JNE STARYF Mot sfiring 2xp. or var.., must
% ‘ string array in this case
R EARdtAd REF. TO STRING EXP. DR STRING VAR, 3 3 3 34
SRFGT MoV RG, RO RO must be O in this case
JNE SRFERZ ERROR . BAD ARGUMENT ,
MOV @4(R13), RO Now move string ptr in ERAM
#* into RG
MOV RS, R3 addr. rag. for GETVI
INCT R3 Point to the ID byte of the
* stack entry
CEad BL BGETV1 Get 1 byte (ID) from VDP
2ACE
PRt B R1, @CBH43 Is this a string variable 7
2038
1514 JRE SRFER1 No ~ STRING NO. MISMATCH ERRGR
G332 INCT RZ Points to “ptr to string*
Caad EL RGET1 Get the “ptr to string” from
: 23CA

2743 * : stack entry in VDP
OT&E 2224 CO41 SRFO3 MOV R1,R1 Is it null p&r? :

SDTAT Z3E83 1307 JEG SRFOS ’ Yes - put O in length byte
GTSE 2054 C18t MOV R1,Ré Ré now contains “ptr to string
CTaR 2IEC 0ACH DEC R1 Points to the length byte o+é

LTSS #* ' this string in string space
4781 238E COCi Moy R1.,R3 Set up addr. reg. for GETVI
G782 ZIF0 0had BL @GETV1L Get the 1 byte actual length

2392 2404 ‘ -

3783 3* - of this string in R1
2754 2294 9035C © CB #ROJRI Compara the max. len. user
o785 * provided with the actual len.
G756 2394 1ALS JL SRFER3 Not enough space - ERRDOR
STET #* STRING TRUNCATED ERROR
Q752 Z239E DCO1 SRFOS MOVE Ri, #RO+ Enough space -~ 0. k.

D759 * Put the actual len. into the
G760 * : length byte -

G7&1 2374 1209 JEQ SRFO8 0 byte length - don‘t maove
QTeD ##¥##d RO : Points to the allocated string space in ERAM =
D7 &3 * Destination addr. for the
o754 # following move
G745 239C COCA MOV R&, R3 Set up addr. reg. for GETVi
OT &k * R3 now contains “ptr to string
oTST : #* Source addr. for following mov
768 239E o098t SRL R1,8° Make actual len. byte 2 double
DTER 2540 C141 MOV R1,RS3 RS : # of bytes to move
Q7T 23242 06A0  SRFO7 BL @GETV1 Get 1 byte from VDP

2344 2404

2771 ZZak DOOH MOVB  R1, #RO+ Put 1 byte into ERAM
G772 ZIAB 0583 INC R3 Update the source addr.

CTT3 E3Aaa C&DS DEC RS Update the counter
o774 2340 15Fa JGT SRFO7 More to move - loop back N
G773 2ZAE O3BC  SRFOB RTWP Return the caller
D77 R R R L L T X R VA S P SR SRV VIV Vg GV
oFTT 3336 SRS REF. TO STRING ARRAY LR T E L ey
G778 23B0 0440 STARYF BL @STARYC Check array element is within



T ShEvat 2030 7Y Ziz 00140 49 THURSD&AY, MNOV C&, 1980
FAGE 0020
* pound and Ffind tha suring 2il2men®t phHy in value space
I Mz 24 (RT3, RO Put sfring addr. 1n ERAM provided
¢ by the wsar inta 32 now. [for fhe change of work space!’
2EE 109z R SRFO3 Go to tna g2neral code fto move
¢ the string fvrom VOF to ERAM
B T T R e e A R R R e e R e L T L E L)
& O4s3  SRFER1 3 EHNUERRL STRING=-NO., MISMATCH
20 2iss
CTIZs 2EEE 0S40 SRFERZ 3 SNUERRZ BAD ARGUMENT
ZI00 214
72T 2E0E CEICG SRFERS LI RO ERRST STRING TRUNCATED
ZIEC] 13C0
IFEE ZECE CHE4&0 B RERROR Error out
S3U8 2084

%
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PAGE 0C:
;’A - -1--%*}—R—-?-}%%}—.1'"}-1‘—?“1'412'".r'.'3'4"?-.'-H}-’i'.i":?%?a‘&%'}-""-:1-'4--'}-%-1‘-‘%4-’&—@%-.‘4:-.»!--}%<~’:w‘:-.i~%%%«;44*%%%%%%*
T Er ik STILITY ROUTINES TO agEss VDe o
LT %%%%%%%%%w%~w&ww%wc%ﬁﬁw4w%%q»+44¢ma xSkt ek
= eteksbat GET twas oytas of daza from VDR
A EeE R Addrazz 1n VYDP
Hodxetiet wWhera ths $w) oy4I23 data storad
GIT1 R3
R3, AVDPKWA
SiPB R3
MOVEB  R3, @VDPWA
NDR
MOVE  @VDPRILR1
SWFB  R1
MOVE  @VYDPRD, R1
SHPR  R1
BT
sttt PUTL 0 Put two Byftes of aswa nto YOS
: Ak R« : &ddress on VLF
SELR AR Rl . Data
SELS ZIEs DACE PUTI SWPE A4
OELs ZIE3 DECd MOVE R4, @VDPWA
ZTES 2Co2
ozZil ZZEC GsCa SWPB R4
CELE RZEE OzZ4d ORI R4, WRVDP )
IFS 4000 : :
E IF2 DECY MOVE R4, @UDPWA , v
23F4 BCR2
SELL ZIFE 1CCC : HOR
2ELS Z2TZF8 DEGL MOVB ~ R1i. @VDPWD
ZIFA BCOC
CE1E: ZBFC CACL - SWPE R1
D17 ZLFE DEC MOVE R1, @VDPWD
2400 BOOT
CE1D 24032 G&l1 SWPBE R1
SEIF 24C4 C435B RT
ZR20 #dtd GETVL @ Get 1 byte of data from VIDP
G2t HHHHH R3 . Address in VDP
CEE2 33 Ri : Where the 1 byte2 data stored
D823 2406 CACZ GETVL SWPB R3
oR24 2 MOVB  R3, @VDPWA

&G
24C8 DEC2
24Ca 20a2

SEE3 2400 06C2 SWPB R3
CESS 244 LEC3 MOVB RGE, @VDPWA

2418 BCC2

CE2Y 2412 1000 NOP
GEZE Z4i4 DOso MOVE @VDPRD.R1
2414 BRCC
CBEZ2T 2412 C4SE RT
RIS #xFawr PUTVL @ Put 1 bytes of data into VDP
a3t FHHREE R4 : Address on VDF
D32 * st R1 : Data
DE23 2414 SACSd PUTVL SWPB R4 S
oEI4 241C Deog MOVB R4, @VDPWA
2418 BCa2 ‘
B33 242¢ CeC4 SWPB R4
CEREe 2422 G244 ORI R4, WRVDP
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2.3.0 7% 312 0% 14: 49 THURSDAY., NOV 0&, 1930
PAGE 0023
IEAE *
B * LIMe TO OSYSTEM aML UTILITIES gﬂm
4 S . :
L b MDY rR 144, BGPLWE+ZR GET ARGUMENT ‘
IR il D SFLWE
R : MOy R1L, QUTILWS+22 Sava GFL Tetyrn addTes
- -
RN S B MoV R1/RZ .
? 2440 1 CI Ri, »40
2342 o
oRS 2444 1ECA o ML 320 IF S¥YS. XML WE HAVE ADDREBS
CES] Fadse CUal MOy REXBASKX(RL), RE Get address from XML table
—445 sCi0
SESD B4ia GES1 o1 Ri, 4 Is it MEMCHKT
= o CinTd ‘
i Ta4E 1&I3 LHE XLl 20 o
oy Wy RE(RZ)Y, RE
(ORI Zi. 2 131 case for MEMCHK
- DaTa MEMERR ror return from MEMCHK
i A Il 40 .
2 GMULZ0 BL AR2 30 TO ROUTINE
241 o YHMLLAO LWPI UTILWE GET TACK TO RIGHT WS
247 =
TEeD 2440 CEOE Moy Ril, QGPLWS+ +22 Restore GPL return address
24832 BIFs , .
Zasd CEBC RTWP , , : : %,«
Sa5& OI00  MEMERR LI RO, ERRMEM ' e
2453 OBCG
GBs3 2444 GE60 B RERROR
/LT 2024



- o
0
~i)
o

-3 -0 -0 0
D O O D

[}
O -0 -0
R S

-0

fa R R R ORY RS

W)

o

[

P
g
Cr ok

Ini-Towd

T B g gl

g md f g a0
PIQ N O B O de b T

Y 0 O3 DO O

B3RS RY PRI P E

BN R S R L

VIV

-
<
)
-
=
2
B
-
o~y
4
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o b 3G MG

492
104
=24BC
24BE
2400

[(SIRIN}

R
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W Ty a7 s

00 T ) T
- 63«

L L) €0 O ) O O
fw]

(B8]
24CA
oeE2t
sC00C
Q&eo2
14FC
SoeC

DEAD
2400
DBEAC
BECO
0o
0390

C&HAD
2400
DC&s
2800
GaOZ
1&FG
G380

ftain
[0 3w

[w Y]
o O

ool
BCoa
02461

-

#4 VDP
*

VMEBW

VIRITHMOR

##+ VDP

VEBR

++

#*+ VDP
*
VMBR

VRDMOR

#4# VDP

VWTR

7?0312

“EYEDARD SCAN

LWP I GPLKE

vow RIL BUTILWE+2D
gk Z2ECNKEY

LWPI UTILWS

MOV Ril, @GPLWE+22
RTWP

single byte write

=1 2WVEPWA
MOVE 22(R L3, aVIPWED
RTWP

multiple byte write
BL 2WVDPWA

MDOVE #R1+, BVLPWD

pEC RZ2
JNE  VWTMOR

RTWF
singla2 byts read
BL AWVDPRA

MOVE 2VDPRD, @2(R13}

RTWP
multiple byte read
BL CWVDPRA
MOVE @VDPRD, ®*R1+
LEC

JNE
RTWP

RZ

YRIDMOR

write to register

MOY  #R13.R1
MOVE @1(R13). @VDPWA

ORI R1, 8000

02 14: 47 THURESDAY,

OV 0&, 1980,
PAGE

robuTn address

Restors GPL rteturn address

Write out address

Writa data

Raturn to calling program
Writa out address

Writs a3 byte

Decrement byte count
More to write?
Return to calling Program

Write out address

Read dacta

Return to calling program

Write out address

Read a byfe

Decrement byte count
Mora to read?
Return to calling program

0024

Get register number and value

Write out valus

Set for register write
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Cac

WVDPAD

#
IFFA

SoTs
SIS
wg &
‘

i

P

= 0P:14: 49 THURSD&Y,

Ri,2VoPiua

writse Ta VOP

¢ "2’ L i_}(

WVDPaD

up to read VDP

MOV

i{!g’? B

e
il

MOVE

Mgy

oy

RT

EQl
END

NO WARNINGS

R1

22(R13), R1

24 (R13).R2

g+10

N2V 0&, 1980,
PAGE 0C
Wrime o0 ri#giszfer number (

calling program

address

Ger DR
itz low byte of address

Wy

Prooatiy oadjust VDP write bit
Writ2 high byte of address

Get CPU RAM address
Get byte count

Return to calling routine {f

INITIAL YALUE FOR FFA
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ERRRWNGEG
ERRSNF
ERRESMNM
ERRSNE
ERESD
ERREE
ERRET
ERREYN
ERATN
EXRASK

~— a

Py

~4}LJG

[y

@ Ty

= A
P s
FE

IR R U

B3
i

Ty )

2800

1630
124G
OBOC
1160
200
G200
pgalaln]
(n3ctaly

C Q&GO

ORGH
QBCG
1BGO
2024
270
1CGGG
1200
230
QRGO
OF GO
QCoo
1300
13040
02043

~
ZELE

3.32.0 793

CEFN  REFER
CS20
QZES
0252
C2G0
Q=44
CEZie
GZaed
G2t
Ci30
0173
228
o240

02z

SQZT8 0 Q170

SOR0

G091

o071

ooEB

o0&1

00487

ooge

Qo2

Q95

Cco7%

0081

Q0&8  CBAZ2

0074

00&4

oQsSe

coBé

00&2

G063

o770

0063

0084

c170 0337

0024

Q073

00795

Q0923 Cléé

0064 (334

Q072

0062

0078

Q076 Q787

0060

05850 C9SS2

og32 0851

GQ40 QG44

0044 (634

ciiz

07946 G243
0S77

oB23 42379

C?: 14: 49 THURSDAY, NOV 04&,

0339

0549

0183

027°
o744
282

0833 Teds
Tedd 0744
5482 0720
0341 0551

czes 0310

0414 0508

o788 0863

¢azi 0518

o218 0399

G564 0596

PAGE 0026

0384 (&4l
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G740 0752 0770
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0749 0751 07354 Q758 G768 0769 0771 0801 0802
0BOZ 0204 0815 0816 o817 0818 G828 0839 0848
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0918 G924 0924

R1O 2CCA 0293 03234 03502 '

R11 CQoB 0274 0293 0486 0542 0550 0557 0608 G612 0613
0637 0638 06460 (&A1 0465 0847 08460 0869 0872

213 CooD G174 0217 0218 0378 0379 0479 048C Q482 0714

’ 0718 0735 0780 O0OB78 0B2 0905 0706 0922 0926

o727

R14 CGOE 0845 :
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