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. 150 10/17/80C S 3211 PAGE 1
TITLE SURS

HHEAR AR AR IR AL IR YD AS RS S IR LR DAL RA SRR AN AR SR IR FRR B RS S
* &
# £8E8E85 U U BEBBEB 8588588
#* = s u U B B S 8 *
= =3 U U B B 3 >
# 55588 U U BBBBEB 58558 ¥
e 8 u U B B S v s
#* g s u U B B g S *
* 55888 uuuuy BEBBER SE888 g
* -
* ‘
* 33333 555555 P99
3% ] 2 S Q ? g
* 3 5555 Q 4 -
3 3333 S PGP 3
* 3 3 4
#* 3 3 S S _ 9
* 33333 5855 =)
*
*

R F N A W S S S 3 N S S R SR 3R SR N R RS R R

NOTE: MOST OF ERROR CALLS ARE DIRECTLY REFERENCED
TO THOSE IN EXECS FILE. ANY CHANGE IN EXECS
FILE WILL REGUIRE CHNAGES OF THESE EGUATES.

ok 3k ok kX

*%4*¢4§4%%§****%%**»***&*%*%************}4*%***§%§***%4*§¢%3
MEPSCN EGL  6AT70 Module PSCAN branch table ad.
MSEXEC EGQU >A000 Module EXEC branch table addr
MSEDIT EGU 6010 Module EDIT branch table addr
MEMON EGU 0CG10 Module MONITOR branch table add:

RPL EQU  MEMON+CZ
CHARZ2S EGU  MSMON+:0B

Return Program Link
Load small character set

ERFEs EQU MEPECN+2:14
CHREND EGU MEFSCN+08

Error toutine
Check end of statement
SPRINT EGU MEEDIT+:04 Initialize sprites

SPCOL EGQU M$EXEC+>1E Changes color of sprite

RETURN EGU M$EXEC+:1C Return to basic program
ERRSYN EGQGU ZADS2 Direct reference.......
ERRSNM EQU ADS7 Direct reference. ......
ERRBV EGQU >ADB7 Direct reference. ......
ERRIAL EGU >ADBB Direct reference.......
. XML Equates

FLTINT EGU 12 Convert floating to integer
GETSTR EGU 71 System Getstring routine
PARSE EGU 74 FParze a value
VRUSH EGU X777 Push the FAC onto the stack
VEOoR Eal 78 Value stack pop

73

LH
LS

PEGMCHR EGU Get next program character

Ner
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71 ey 3 i

56
57
58
59
&0
&1
&2
&3
&4
&5
b6

&7 -

68

. &9

70
71
72
73
74
75
7&
77
78
73
80
=51
g2
83
84
85
Bé
87
88
1=k
20
71
T2
23
4
L=
&

10/17/80

09:32: 11 PAGE 2

Find symbol table entry

Find symbol’s value space
Adssign a value

Subprogram cspeed up

SYNtax CHecK XML selector
RANGE XML selector _
Convert integer to floating no

HRHFHATASTHARR AR IAR A FRFHN FH AT AR RHHA AR FER SRR FREHFRER LR

STACK FDOR DATA

SUBROUTINE STACK

KEYBOARD SELECTION

KEY CODE

JOYSTICK Y POSITION

JOYSTICK X POSITION

RANDOM NUMBER GENERATOR
TIMING REGISTER ‘
NUMBER OF SPRINTES IN MOTION
VDP STATUS BYTE

3 3F 3 R H A FH R AR SR HN A SR E RN A F X FE IR AR ERRERD

Temporary Workspace in CPU RAM
The following used for sprites

Location of sprite attribute list.
‘Temporary variable

following used for speech

SUBS
SYM EQU »7A
SMB EGU 7B
ASSGNY EGU  >7C
SPEED EGQU >7E
SYNCHK EGU O
RANGE EGU 2
CIF EQU >80
STACK  EQU 72
SUBSTK EGQU 273
KEYBD EQU 74
RKEY EQU 75
JOYY EQU 276
JOYX gEqy 77
RAnNDOM EGU 78
TIMER EQU 79
MOTION EQU 274
VDPSTT EQU 7B
#
*
SPOC EQU 00
sSePo2 . EGU 02
SR04 EGU 04
SPO6 EGU 04
SPSAL  EGU 0B
SPTMP  EGQU  >0A
3*. The
PTFBSL EGU 00
PTLBSL EGU 02
PTERSL EGU 04

Ptr to 1st byte in Speak List
Ftr to last byte in Speak List
Ptr to end byte in Speak List

# Note that PTEBSL points to the end of the temp speak list,
# whereas PTLESL points to the last byte actually used.
PTFEEL <=

#* ie.
PHLEN
PHRADD

PTFCIE
TCCIE
PTLCIE

BYTE

PTFCIP
FTCCIP
PTLCIP

PTFBPH
PTCCPH
PTLCPH

EQU
EGU

EGU
G

EGU

EQU
EGQU
EQU
QU

EGU
EQU
EGU

- 200

»C1

>0
>0B
>0A

>0C
=0C
>0k
>10

12
>14
>1é

<= PTEBSL

PHrom data length
PHRom ADDress

Ptr to 1st char in string

" Pgr to current char in siring

Ptr to last char in string

# bytes to allocate for string
Ptr to 1st char in phrase
Ptr to current char in phrace
ftr to last char in phrase

Ptr to lst byte in PHrom
Ptr to current byte in PHrom
Ptr to last byte in PHrom

IR SR 2 S E R R X L AR A L L R A R L
Permanent Workspace in CPU RAM

*
STREP
STRENL
SREF
SMTSRT

EQU
EGU
EG
EGU

18

LA 4
-t
T

Start of string space

End of string space
Temproary string pointer
Start of current statement
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-
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ooan
ooad
COaE
[slate
Qo%g

At I

€ 1

OOQO0
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PN A
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likd

111

112
113
114
113
116
117
118
iie
120
121

122
123
124
125
i26
127
128
129
120
131

132

-
133

134
135
134
137
138
139
140
141
142
143
id44a
145
14&
147

145
142
15¢
1351
182
153
154
158
156
157
158
159
1&0
141
162
1&3
164
145

150 SUBS 10/17/80 09:32: 11 PAGE 3
VARW QU 20 Starting screen location
ERRCOD EQU 22 Return vector from ALC

STVSPT EQU 24 Base of value stack s
RTNG QU 26 Return address faor ALC

NUDTAE EGQU 28 NUD table address for ALL
VARA Eay =2 Ending screen address

PEMPTR EGU 2 Program text pointer

EXTRaM EGU 2E Line # table pointer

STLN galy »30 Start of line number table
ENLN EGU 32 End of line number table

DATA EGU >34 DaTé pointer for READ

LNBUF  EGU >34 Line table pointer for READ
* EGU 38

SUBTAE EGU  >3A Subprogram symbol table
IOSTRT EGU  »3C P&4B pointer : :
SYMTAE EQU »3E Symbol table pointer

FREPTR EGU 40 Free space pointer for s. t.
CHAT EGU 42 Current character/token

BASE EGU 43 OPTION EBASE value

PRGFLG EGU  »44 Program/imperative flag

FLAG EGU  »45 General flag byte

BUFLEY EGQU 246 Crunch—buffer destruction lev
LEUBP EGY 248 Last subprogram block on stac
FAC EGQGU 44 Floating—point asccumulator
FaAC1 EGU FAC+1

FAC2 EGU FacC+2

FAC4 EGU FAC+4

FAaCs EGU FAC+S

FaC10 EQU  FAC+10 -
#* The following used by speech 5
CCHAR EGQU >44 Current char

SPLFLG EQU  +4B SPell out phrase FlLaG

# Note that DATAD must follow immediately after TOTTIM Th
# routine STDATA is counting on this fact!

TOTTIM EQU  »4C TOTal wait TIiMe

DAaTaAD EGU 4D Speech DATA ADdr

PTLCIL EQU  »4F Fointer To Last Char In List
TImiEN EQU 51 ' Titie LENght of timing char
FHADDR EGJ »SZ PHrom ADDRess

TEMFT EGU 54 TEMForary CPU location 1
TEMPZ EGU 56 TEMPorary CPU location 2
READ EGU 58 ) Addr of speech peripheral

% READ byte interface

WRITE EGU >5A Addr of speech peripheral

* WRITE byte interface

PHDATA EQU 25D PHrom DATA

PTCBED EGU »3E Ptr To Current Byte Ext Datea
LENCST EGU 40 LEN of Current ext data 8Trin
LEMWET EGU &2 LEN of Whole ext data STring
STRLEN EGU 264 ETRing LENght

# Note ftrat BEYTEL, BYTEZ2, & BYTEZ must be in consecutive me
# locations, and in the following order +for SPEET to work!
EYTEL EQU »eé EYTE 1
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CoET 164 BYTEZ2 EGU 67 BYTE 2
(eTar= 147 BYTEZ EQU 268 BYTE 3
SCeS 168 SPKSTS EGQU 269 SPealk StaTub
169 =
AT 170 FPERAD EQU »&C :
Qe 171 VSPTR  EGU  »6E Value stack pointer
172 = :
QUES 173 GRaMFL EGU a9 GRAM / VDP flag
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GO
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175
176
177
178
179
180
181
igd
183
ig84
185
iB&
187
188
189
190
191
192
193
i9d
195

SUBS

16/17/80

# ASCII symbol definitions

SPACE
NUMBER
SEMICO
COLON
PERIOD
PLUS
comMMaT
HYPEN
ZERQD
NINE

*

#*

*#
coMMas
RPAR®
LPARS
ALLS
NUMBES®

EQU
EQU
EQU
EQU
EGU
EQU
Eau
EGU
EGQU
EQU

QU
EGU
EGU
gEou
el

Yool

Lol

BASIC

BE3
»B6
»B7
>EC
BFD

TOWKEN

" i
4

i ) it
i"® ( i
it ALL i
it #H

0%9:32: 11
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197 GROM S

198 ORG  »0D92
199
200 EASE Q. 0, 800, »300, »40G, 780, 0
201 -
=202  #
2023 = SPRITE SUBROUTINES BRANCH TaBLE
204 =
205 =
204
IE AFD4 207 CHAR1 BEBR SPNUM3 Called in CHARLY. EXEC
Q& 4FCD 208 CHaARZ BR SPNUMZ Called in CHARLY. EXEC
2C 4090 209 BR % Called in CHARLY. EXEC
210 =
211 %
212 = SUBROUTINE LINK LIST
213 = ,
SE ADaR0s 214 LINKEL DATa #LINKE2, &, : SPRITE: ., #SPRTE
Al S25052
&4 425449
&7 AE2T
AT ADETOR 215 LINKSZ DaTa #LINKS3, 9, :DELSPRITE: ., #5PRDEL
&0 4443540
aF S25452
B2 475443
BS aESE
BT ADC40EB 2146 LINKEZ DATA #LINKS4, B, : POSITION: , #EPRPOS
A SG4FS3
ED 495449
SO 4F4EAE
C3 B2
04 ADCEQS 217 LINKS4 DATA #LINKSS, 5, : COINC: ., #SPRCOI
C7 4324749
Ca 4ELBAE
ch e
CE abDal? 218 LINKSS DaATa #LINKSL, 7. : MAGNIFY: , #5PRMAG
ol A0t 47
D4 4E494%L
N7 SRAEFS
DA ADESOS 219 LINKS& D&Ta &#LINKST7, & @ MOTION: . #SPRMOV
DD 4D4F 5S4
B 4F4F4E
£33 AFil
ES ADFGOS 220 LINKET DaTe #LINKSE, &, LOCATE:, #SPRLOC
€8 4C4F43
EB 4135445
EE AFZ21 v
FO ADFCCT 221 LINKSES DATA #LINKSS, 7, PATTERN:, #SPRFAT
3 5041354
Fe& D443S2
F9 4EAF3E
FC OAEQSLE oon LINKES DaTa #LINKSA, 8, : DISTANCE: , #DIET
FFE 444933
o2 S4414¢
09 4349AF
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#L IMKSDE, 3, . SAY:, #&AY

#LINKSC, 5, : SPGET: , #EPGET

#ALC, 7, CHARSET: , #CHRSET
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8 30203 P S S B RS I AR R R AR A AR RARRRRS
229 = #
230 = Calbl SPRITE (#SPRITE, CHAR, COLOR. Y, X, (YSPEED. XSPEEDY, .. ) *
231 # R #
232 S 263 SR B H M R AR R R R AR AR RA A RS
233 SPRTE

. 1‘

J

EZ7 CEAFGT 234 Call, SPNUMt Check sprite mode and skip G
HAE24 Q&BFCD 2395 Call SPNUMZ2 Get sprite number
s 236 SPRTS

CAE2D C&BCGOA 237 CALL SPCHR Put character number for sprite
AEZ0 OF7E 238 M. SPEED
&E3E QO 239 DATA SYNCHK
AEZ2 B3 240 paTa COMMA% Check for comma and skip it
AEZ4 OBACILE 241 cat.L SPCOL Put sprite color in BAL
&HEZT GFTE 242 ¥Mt. SPEED Insure at a comma
AEZT? oL 243 DATA SYNCHK
AE3A B3, 244 paTa COMMAS
AESE OLAFED 248 calLl sPLOC Put location of sprite in SAL
&EDZE EDRBCOS 2446 DY @SPO4+1;RAM(@SPSAL) Put in location of sprité
agd4i O35

247 *

248 * Finish defining SAL. Check if velocity is specified

249 %

o 250 SPRT4 '
AE4Z D&4ZBE3. 251 $IF @CHAT .NE. COMMA$ GOTO LNKRTN Finished!!'!
AE4S 5088 T
AELT OFTT 252 ML PGMCIHR Skip “*. "
&E4% D&42FD 253 $IF @CHAT .EG. NUMBE$ THEN Next sprite specified i
- 4E4C 4ES2 . T RE
THEAE CaaFD4s - 254 CaLL. SPNUM3 Cet the next sprite number 3
&ESL 4E2D - 255 BR SPRT3 And go! i
s 256 $END IF . ‘
HESZ 0&BCGIC 237 Call SPHMOVE Cet the velocity first ‘
S aESE 4E4R 0 258 ‘BR  SPRT4 And check for more again
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=60 g T S R LT LS L e e R R S FHFARF ARG AR

261 3
262 @ CaLL DELSPRITE(#SPR,...... } or (ALL) o

T

=263 I+ 3

=564 %%%%ﬁ-%%%&%-_1——}-§-'ﬁ-%%%%%%%%*%%%%%**%%%%%%*ﬁ%%*%%%***%*%**%%*%***‘F
2465 SPRDEL

aESD OeAFCT 2&6 Ccatl SPNUMIL Insure at (7

&7  SPDEL1
AESE OFT7R 268 KMl PGMCHR Skip “(* or ", ¢
AESD D&e42FD 269 £IF @CH&T . EG. NUMBES THEN If sprite number i
aEe0 4ETA
AELS CFTS 270 ML PGMCHR Skip “#" 3
AEAL CFTA 271 XML PARSE Parse the sprite number 1
&EL6 Es 272 paTA  RPARS :
&HEAT CoafFDke 27 Call SPhNUM4A Check and convert number i
AEHA BTELEC 274 DCLR RAM(»480(SPSAL)} Stop motion if moving :
sE&D OF .
HELAE BFREQOB 2735 DST >COGCO, RAM(@SPSAL) Hide the sprite off screen i
AET1 COOO
&ETZ D&4AZED =76 ¢ IF @CHAT . EQ. COMMAag$ GOTO SPDELL I+ more sprites
AETS &ESE :
AETE SEZ1 277 £ SELSE :
AETA CFTE =7 ML BPEED tMust have ‘all’ else errtor :
SETC GO 275 DATA SYNCHK i
AETD EC =80 DATA aLlg . i
&ETE Q&4&01& 281 Call SPRINT Reinitialize all sprites 3

282 $END IF ,
agel SGa5 283 ER LNKRTN Return to caller

Pt
)\%s‘:y PR B J - %"
) P = w:\\
£ \
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284
=287
288
=
=90
=291
292
293
224
295
296
297
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202
203
204
208
304
207
zZ08
309
10

211
212
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314
215

31é
317
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319
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HAEHRACR A AT A SRR AR AREEH AR B AFRASHF R AR RIHHH IR F R FRRIH SR
- .
#* CALL POSITION(H#EPR, Y, X,

*

4

3
M NANAN AR AR RN FHFARA A FERAR A A ARARFHF A FBERRF R R R R IRA
SPRPDS

CALL SPNUMIL Check for sprites and skip"("
SPRPO2 ,

call SPNUM2 Check sprite number

cal.l. PREPN Prepare Y-pos return variable

XML SPEED Insure at a comma ‘

DATA SYNCHK
DaTa COMMAS
‘DET RAM(@SPSAL), @SP0O0 Read X, Y position

ST @SPO0, BFACH Get Y position
$IF @FAC1 .EGQ. »FE THEN
DINCT @FAC ‘Get 2546 as an output
$SELEE
INCT eFaCl Regular adjustment for user
SEND IF
Call SPRPO3 Check, convert % assign valus
CaALL PREPHN Prepare X-pos return variable
ST @SP0O0+1, @FACI Get X position
DINC @FAC Ad just for the user
call. SPRPO3 Check, convert % assign value
$IF @CHAT .EQ. COMMA$ GOTD SPRPO2 If not finished. . .
ER LNKARTN Return
SPRPO3 Xrt. CIF Convert integer to float
$IF @SPOC .DEG. >CO00 THEN If hidden sprite
DCLR  @eFal Retyrn value zevo
$END IF '
i ABSGENY éssign teo variable

RTH
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321 0%

202 %%**%&*%ﬁ%%&%é*%%#**%%*&%@*%%»%%&%%%%%%ﬁ*@%%%&*#é%&%%*%*fﬁgi
o Yo, d
224 0= call COINC{#SFR, #SPR, TORELANCE, CODE}

835 % or { #SPR, YLOC, XL0OC, TORELLANCE, CODE}

22E # or tall)

o
.}
*

-+
p = S N E e e S TR S e L e R S L P e S L A d b
32% BPRCOIL

C&arc? 230 CALL SPNUMIL
CF73 331 ML PGHMCHR Skip "("
DesZed 232 &IF @CHAT .EG. ALL$ THEN Check coinc of all sprites:
4EDA
CF7S 233 . ) ML PGMCHR Skip ‘ALL‘
C&£BOSE 234 ‘3; S5 calb cOMMA2 Check and skip *“." :
Da7sa20c 335 $IF .BITS @VDPSTT .EG. O GOTO NULRTN Check VDP sta:
VARSI : }
4EFC 336 . $SELSE
O&AF&D 237 CalLlL CODIST Get distance of 2 sprites
OABGOE 3B Catl COMMA Get tolerance level
3% ¢ Xmi SPEED .
34 DaTa RANGE Check against range :
341 Date O, #2853 FaC has torelance level
342 ¢IF @SPOO . DH. @FaC GDTO NULRTN .Y-leoc out of rang.
CEGa54 343 $1F @SPO4 . DHM. @FAC GOTO NULRTN X-loc out of rang:
TCAD
344 = I+ no coincidenc just return zevo.
345 sEND IF .
CEHEBOEE 344 Call PREPHN Prepare for numeric outpt,
EF4aBF 47 DET BFFF, @FAC Store -1 in Fa&l
== -
SCLE 48 ER ASSRTN
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-
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235
354
257
295
359
2&0
241
262
3&3
264
265

66

150 SUBS 16717780 09:32: 11 PAGE 12

FRGFEHRAFRAAS AR B IR HFF I PFHS LA R F A B R RASHA SRS HR AR HERFARE

w* . #
#* Call MAGNIFY(magnification factor=1 - 4) #
®* H

HARFE AR AR AR FH RS FHRA D I IR A F AR HHF R R FRREFHRS
SPRMAG

Call SPNUM1 Insure at “(°
Xl PGMCHR Skip the “(°
Xl PARSE Parse the magnification factor
DaTa RPARS$
XML SPEED
DaTA RANGE
DATA 1, #4 User input 1 through 4
* Next statement adding »DF to subtract 1 from FAC
AaDD DF, @FaC+1 Turn on screen and interrupt

MOVE 1 FROM @FAC+1 TO VDP(1} Store it to VDP reg

ER LRNKRTN
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TED HRFABTAFAFI R RFFFR A FR AR R R A SR A RRRR B AF R AR ARG RF R H R EHA

- AN g
37 # Catl, MOTION(#SPR, YSPEED, XBPEED, . . .} 5“5
271 Cos

TTD ABSHEFREFERSRA I RS AL I RS AS R R ARSI AR R AW A A EHAR AT R AR R G HFRRES
37 SPRMOY

=AFC7 274 Call SPNUML Insure at ('

75 SPRMVE

2&FCD 374 Call. SPNUMZ Get sprite number

&BG1C 277 CaLL SPMOVE Store velocity

EZ 378 $IF @CHAT .EQ. COMMAS GOTO SPRMVZ Loop if morve

Sl 279 ER LNARTN
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BRI e e e ] 'k%**%*%%%%%%%%%%*%%ﬁ-l-’r~'}%%‘§#%%'}%%*#*%%*%****%****%
e

¥
#* cabl LOCATE(#SPR, vLOC, ¥XLOC, . .. . ¥
* . #

BN AR R R AN RN R AR FAA TR AR A XA AR RAT AR ARFF AR RIRFRSD
SPRLOC

Cabl SPNUML Insure at ‘('
SPRLC2

calL.lL SPNUMZ Check sprite number

caLl sPLOC Read location

DST @SPO4+1, RAM(@EPSALY Put in sprite location
$IF @CHAT .EG. COMMA% GDTO SPRLC2 Loop if maore

ER LIMKRTN
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106717786 09:32: 11 PAGE 15

HEARAHAH I RUF AR BRI ARSI AAR AT H A A LRI RS R SH G EHSF RS

3+ x
* Call PATTERN(#SPR, CHAR, ... . ) 2
W

FHERARF ARG AR A A FFRA T AT R R R AR ST AT L AR AR AR R D SR HR R AR
SPRFAT

Call SPNUML Insure at (7
SFRPTZ
Call SPRUMZ Get sprite number
call SPCHR Set the sprite character

£IF @CHAT . EG. COMMA%® GOTD SPRPT2 Loop if more

ER LNKRTN



P

S

T M N Y

n
MO N0 oM

o S o Y A G S GO o S S LR 2 b 2 oY

FOWCR TP TN N
NGRS B IR (A5 QRS AN B R SRS S CY

oy on g

-1

I I
m T
Q- tr
m

412
213
414
419
a1é
417
418
419
420
421
422

423

PO
R R
a £

Fo
(¥}
a

Pogr g
LI LW O LY
0 m -~y

10717780

092.32: 11 PAGE 14

B HGFaFrHF AR ARFAFRRBHE IR vS‘&i:i**%%%%%%*%#ﬁ'%%%%%%%***%*%***&

3t ‘ 2.
# Call RISTANCE (#1, #2, DISTANCE) +
® or (#1,Y, X, DISTANCE) 3
§ 1
P R R P e e T T R R e T P IS P TR T e St 2
DIST ‘

Call SPNUML Insure at ‘(°

ML PGMCHR Skip (7

Call CODRIST Get distance in Y and X

caLl PREPN Frepare return variable

DMUL @SP00, @ERPO0 Xx=X#X

DMUL @SP04, @SP04 Y=ysY

DALDD @SF0&, @8R02 RSPO2=X# X+Y#Y

OuF Checking overflow

ES DVER I+ overflow-indicate max

DET @SP02, éFAC Put distance squared in FAC

$IF @3P02 . DH. »7FFF THEM If bigger than 128
OVER DET  Z7FFF, @FAC Put maximum value 3

$END IF

XML CIF Convert to floating format

BR ABSRTN

Assign value and refurn
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L8] AARERAAFHRAFIFRAAFEFHFEAARAH R A S HRI B A XA AR AR IR FR AR AR AR FRFRFHEHS
432 * CODIST routine gets locations of two sprites or one 2
433 = zprite and y and ¥ position specified by a user )
334 = and calculates absolute value of Y adn X distance ~
205 RAARFIAAVAAFAASARJILAFIRAARS AR XA AR A H AR FERFFUAFHAARF SR ERH A
434 CODIST
437 CLR REROC

Tayy) A28 MOVE 7 FROM @3PCC TO @8SPQG+1 Clesar up fitvst 8 bytes

D 4aFD 429 2IF @CHAT . NE. NUMBES® GUTO ERRSYN Check for #
40573
CaAF 440 Cal.l SPNUME Get the first sprite
EDC1 441 DST RAM(EGSPSAL}), BEP0OO+1 Location of first sprite
QoG 442 INC @8P0O0O+1 Increment to make range 1-236
ECOIC2 443 8T @5P02, @SFPO2+1 Put X in SPO2+1
BL02 444 CLR @esPo2 Y in SPOO+1
DEAESIFD 448 $IF @CHAT . EG. NUMBE® THEN Get 2nd sprite
4FRE _ :
TR AF D4 S44 Call SPNUM3 Get the next sprite
SLOQBEC 447 DSET RAM(@SPSAL ), @5P04+1 Location of second sprite.
4E2E 348 FSELSE :
Ci P e D e calil SPLGC Get ¥ and X location N
CeBGEE IS0 Cat.l. CcOMpiaz Check for comma and skip

‘ 431 $END IF )
QCoS 482 INC @8P04+1 Increment to make range 1-25&
asSeaoe 453 DSUE @SP4, @SPOO Difference in Y at SPCO
2100 454 CAaBS eSPCO Get absolute wvalvue . €W%
= 459 CLR  @SPO4+1 Clear byte before X ¥
ASGS0Z 454 DSUE @SPO2, @SPO4+1 Difference in Y at SPO4 -
2103 457 DAEE @SP04+1 Get the absolute value
BCLB0E 458 o1 @SPO&, @SRO4+1 Put in the rtight place
[a1n] 455 RTH



IPL O ATIEMELER V9150 SUES 16717780 0. 32:11 PAGE - 18
wml nt--}"k-éi#—.&«A—-;3-~.¥~54-'.~t~—1--.1-7tiq‘—21--}-}-&?-2'-%*%ﬁ‘~5‘(~-i4--}?-}‘53'~~'4-'§‘~.4-€$11'1?-ﬁ--’;&-ﬁ--}i-%'ﬁffi‘%%%%%&%%****%#*%%—»
e CHRSRT resitoras the2 standard cnaracter sa2t and the
463 % standard colevrs foar the standard character set
Siad {Glacy an transparant:?
oo S R T T I R T L
Ies Mush be at EOZ now

7

e

3
[T S
o

~

Eig3p its an arrTor
want to load chars at 400

Gaois 146F Call CHARZE £all monitor routine to load

BEASQOF 470 ST 210, RAM(O-BCF) Set 1st set %o black on trans
13

TEOGL0 471 MOVE 14 FROM RAM(ZSCF)Y TO RAM(>810) Ripple for rest

AL OAD :

oF

CaCo1 2 +72 Sabl RPL Fatuyrn to the caller



i

GEL ASZEMBLES V79150 SUBZ 10/17 /728 0F:32: 11 PAGE 19
474 i+ Sfep it ok bbb b R %
473 swerws SPNMUMLT ROUTINE  awaas P
ATA % R L T .
47T SR .
LT3 EIF BCHAT NI LEFARS GOTD ZRRESYM Should be (Y
+ 73R SN
-
<31
4@2 = kA S R AT AR
483  ws#asd SPHNUMZ ROUTINE s#ststas
484 = B LT LR L R
4835  SPNUM2
LECD 484 ML PGMCHR Ge% the next character.
SEOF G587 $IF @CHAT . NE. NUMEE% GOTDO ERRSYN Must be “#".
AED2
428 SFNUMZ
L= 8% ML PGMCHR . G2t next character.
T ST Call CorMa Parse wup to comma and skip it
P -+
LT 4572 SPnuM4 Xt ZRZED
O DaTA RANGE Varify thes wvalusz 13 in range
S DaTa 1, #22 Sprite number 1 — ZB.
o= DEC @F &I+t ad just Ffor internal use.
el Dol @Fac, 2 Get loc of Sal.
Fgd
AFEE LabD 306, @Fac sprite # % 4 + 300
AFES G . .
sFET IDGE4a 498 DET  @FAC, @SPSaL Save Sal location. Y s
SFEC OO - 4e? RTHN BT
300
301
S02 )
03 = HRFHRERFHA SRS
S04 awwxx  SPLOC ROUTINE #xxa#
305 e )
3C4& SPLOC
LHFED GARENSE 307 Cabll.  CoOMiia FParse uwp to comma and skip it
4FFO OFTE 508 AML  SPEED ‘
AFFZ G2 309 DAT4A RaNGE Range of y: 1-25&
AFFS 216100 210 DATA 1, #25&
AFFE 9443 511 BECT @FAC+1 Ad just for internal use: FF -
AFFS BDCGSIA 512 DST @FaAC, @5P04 Store in SPO4 area.
4FFB CF74 313 XML PARSE
AFFD Bé& - 514 paTa RPARS Parse to "}" or less.
AFFE CFTE 515 XML SPEED
BoGO 02 514 DAaTa RANGE Get x valus, Range: 1 - 256.
OOl Q101060 - 517 DATA 1, #25&
03 9243 318 DEC @eFAaC+i Adjust for internal wse: O — 2355
Zo0s BOOCAL4EB 19 ST @FaAC+1, @5FP04 ERPQ4+i=y~-loc and SPO&=x-loc.
To0n 220 RTN
521
322
523 =+ Y T
324  ##w#d SPCHR  ROUTINE  ssdss
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BO4C
BO4F
BCS1
BEGS4

BOS7

g vaginy
Lt )

CA4Ca3
ALST
8434
S7&C
GF12
SES44D
27
DE34asC
v lelsinl i
74400
7FEALET
SO57
CE4aFF
S04087

(vl

CF74

2
k.

TR I O

[(NEORBRIEL

RRSYIRTI RN IR VAR e 1

349
350
551
252
553
354

255
25&
357
388

561
&2

263
344
545
546
267
568
269
370
371
572

EMBLER 7%. 15C

[GRES

P CHR

*
EE T
+
SPMOVE

RANGEWV

It

COMMA

09:32:11 PAGE 20

L5}
L
L3
ul
-
<
~
[
%)
S
n
[

R T T e T

- M ForRSz

DaTa RPAR®

i SRPEED

DAaTa RaMNGE Chack wugpa2r Tange

DETA 32, #1432 Charactaer wvalus 32 - 144.

anD  SeG, RFAC+1T Add offset to char number.

ST RFAC+1, RAM(2(SPSAL)} Store tha character value
RTN

PP L )

SPMOVE ROUTINE  s#a##
HHAHSF AR TSRS

I AP
™
I

DI O s ) Y O

$IF

CLR
DCLR
XML
$IF

$IF @FAC .DGE. Q THEN

C oA Parse up toc comma and skip.
RANGEY Check if numeric and convert to int
BFEAC+HL, @EPTMP Shtora y velacity.
PAREZE Gat x wa2lociiy.
RP&RZ Check far "Y' or less
RANGEY Mumeric check and conter to integer
RSPTHMP, @FAC @FAC=y valacity, @GFAC+1i=x velocity.
@FAC, RAM(+4B0(SPSaL ! Store valocities in SAL.
fg;“f“ :
L ;
S ¥
@FAC2 . H. »&3 GOTO ERRSNM The same as FTINT
@FACLO
@FPERAD
FLTINT
@FACLIO . NE. ¢ GOTO ERRBY

I+ positive number,

$IF @FAC .DH. >7F GOTO ERRBV should be O - 127.

$SELSE I+ negative number,
$IF @FAC .DL. »FFB80 GOTO ERRBV Should be -1 to -—1c

SEND
RTN

IF
Otherwise its o. k.

S 563 3 3 30 3F S R I

COMMA ROUTINE s
R F AR

XML
DAaTA

PARSE
COomMMAS
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SUES 1G/17/780 0%: 32211 ‘PAGE 21
TIF GCHAT . MNE. COMMAS GOTO ERREYN
L PGMCHR Get ne2xt character. §f$
RTH

P T T

LItk Balk TO BaSIC  wwsxs
B T T

Ccall PRePH

ASSRTN XML ASSGNV
LNKRTN B RETURN

PR R R R P T e e ]
PREPARE FOR PASSING ARGUMENT  #stis#
PR R R S

‘$IF @CHAT . HE. B0 GOTO ERREYN Do not allow token.

M. BYM Fick up name % search table
AML SME cvaluate any subszcTipts

$1F @FACT . H. &3 60TO ERRIAL I¥ noft numeric—error
LML VPUSBH Save entry on stack

CLR @FAC Clear FaC for nsw value

MOVE 7 FROM @FAC TO @Fall
RTN

g
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]
|
-
5
iy
e
Ul
=
o
[
m
ps
~4
0

T ST R R oA S S A R A A A R R R RS A AR RRREERRS
S99 = “
L00  # . £E5388 A Y Y -
i 201 % 2 A A Y Y
=32  # 258 Ebdrdd Y
A03 % 3 & A i 4
£G4 2 3588 A 1) Y
503 % .
506 % CALL Say (.. ...... ) ¥
£Q7 % Decode given parameter(s’. Store all data first,
508 then go sp=2ak it all at once. : =
SO0  ##FHHAHFFHFRBAF AR R RFHE R RN IR EH AR A FFHHF R R R RRRAS
410 SaAY
BCE2Z Ds42B7 a1 $IF @CHAT .NE. LPAR% GOTO ERRSYN Must start w/ ('
B84 4052
23088 BDR4CKE 512 DST RVSPTR, @FACR2 Save current tap of stack on
OB CF7T &13 XML VPUSH the stack
BOED EFCQCOQ &14 EST 2335, REYTE " 2355 bytes = B85 3-byte entrie:
BORS FF
ECRT CFTL ~13 XML  GETSTR Get temp speech list string
093 BF 4400 158 DET SREF, 2FAC Indicate it iz temp string
BoSe 4 :
ECR7 BFICES 17 DST »&300, @FAC2 Indicate it is string entry
24 G
BL4ELC &18 DST @SREF, @FAC4 Save pointer to temp string
BL3Q0OC 519 EST @BYTE, @FACSE Length is 255
. { QFTY &20 Xt VPUSH Make it semi-permenant

" 521 # Set up pointers into the speak list .

T BOAZ BLOO4E &22 DST @FAC4, @PTFESL Front points to beginnihg
B0as BDO24E £23 DET @FAC4, @PTLBSL Last now points to beginning
BCAT BRCO40O &~£24 DST @PTFBSL, @GPTEBSL
ECal A1G430 &£295 DADD @FACH, @PTEBSL End points to the end+1

- BCAF 0&B4AD2 426 CALL SETRW Set PHROM rsad/write addrs
BOBE2 OLB4aC7 &27 Call WAIT Wait till no one is speaking
&28 DIRSPK ’
BGES OLB2SF 229 call. GETPRM Get next parameter
BCEE 71i2C £30 ES NEXT1 If non_null ascii string
BCoBAa BDGL&LE &31 DST @FAC4, @PTFCIS Set up pointer to first char
BoED BDOASO 632 DST Q@FaCé, @PTLCIS Sat ptr—to—last—-char—-in-strin
B0C0 A10A08 &33 DADD @PTFCIS, @PTLCIS by adding length—of-string
BOC3 230A A34 DDEC @PTLCIS and subtracting 1
&35 # Make a speech list
BOCS Ca&aB4D2 436 CALL SETRW Set speech read/write addrs
BoCE BROBOS 437 BST @PTFCIS, @PTCCIS Start at beginning of strin
BOCB 844C 4£38 CLR @TOTTIM Clear Total time delay
EOCD C&B321C &39 CALL GETTIM Get first timing mark
BODO 0&B30C - 440 caLl TIMING Get any subsequent marks
441 # The total first time delay is in TOTTIM now
BEQD3 CSOE0A £42 $WHILE @PTCCIS .NOT. .DH. @PTLCIS While more strin
BODAs Ti22
BoDE OAB2BES 443 caLl PHRASE Get next phrase
&44 % If spell #lag is O, try to look the phrase up. It it
&£45 # cann‘t be found:, then set the spell flag, and it will
&d46 # be spelled out. i+ found., save on speak list.
ECDR 8E4ESC 47 3IF @SPLFLG .EQ. O THEN There is a phrase
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79. 150 SUES 16/17/806 09:32: 11 PAGE 23
=48 caLl LOORUP Try to look it up in the PR 0=
49 217 @DaTéAD . DEG. O THEN If not found thel
=30 ST 1. @3PLFLG Set the spell flagc
2351 sSELSE else ( found ! =
=32 Catl STDATA Store data in listl
=33 FEND ‘
=34 SEND
£5%5 # I+ spell +#lag is 1, set time delay to »3C, and take the
£56 # phrasa one character at a tims( spell it . Look up each
£57 % character: if not found, wuse ‘UHOH Y data instead.

458 # Regardless, store data on speak list.
£59 $IF @SPLFLG .EG. 1 THEN Need to spell it out?
£&T 0ST @PTLCIP, @PTLCIL Est last char to spell oul
A&l 5T »2C, @TOTTIM »3C used because sounds good -
=2 FREPEAT Take each single character
443 # Skip owver any embedded spacas sancountered in a phrase
&4 SWHILE RaM{@PTFCIR: . EJ. EGPACE
=53 DINC @PTFCIP
&5 $SEND
57 % Set first and last pointers +n zama one character
463 DST @PTFCIP, @PTLCIP
6% CaLL LOOKUP £ry to look it up
570 # If not found, use data to UHOH
&71 $IF @DATAAD .DEQ. O THEN

. o
£72 DST >71F4, @DATAAD Put addr of “UHOH %%wD
A73 $SEND : . ’
a74 calLt. STDATA Store data on speak list
A73 DINC @PTFCIP 3o on to next character
&Th $UNTIL @PTFCIP . DH. @PTLCIL Until done all
=77 $END '
578 # At this point, ‘get next timing group. The fivst timing
479 # character has already been found, and it‘s value is still
580 # in TIMLEM. Therefore, initiatory call to GETTIM not
581 # not nesded. Simply clear TOTTIM and call TIMING.
482 CLR @TOTTIM
683 cal.l. TIMING
&84 $SEND
&85 # At this point, finished all the phrases in this string.
i86 # TOTTIM should equal ZFE to indicate end of string. I¢ i
£87 # doesn‘t sgqual DFE, it indicates that a timing group was
£88 # put on the end of the string. Therefore, save the fimin
&B9 % group with a null data address to show it is only timing
=20 $IF @TDTTIM .NE. >FE THEN
=21 DCLR @DATAAD
=72 CalLl STDATA
A23 FEND
£%4  NEXTL
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«35 % Next itzm could be dirvect s*rlng

Fo ®£IF éCH&T CEQ. COMMAS THEN If direct string presentl
EST Catl, GETPRM G2% the next parameter i
=73 23 HE<TE 1< non-null direct string 1
=R 2T HFEF, @TOTTIM Mary TOTTIM as direct string
TG0 Lt “PU“H Save direct string on stack .
7Ot CST  AVSPTR, @DaTaal Store stack addr of string
TO2 Call STDATA and add to the speak list 1
TO3  MNEXTZ
704 % [£ the next char is a comma, loop thru it again
TOS £IF RCHAT .EQ. COMMA% GOTO DIRSPK ]
704 $END i+ and fall into SPEAK
PO VA T R R R R e s LR R L LR S S A R Lk o b
TOR # SPEAK will actwally speak the speech list. It tests the
TO9 % timing byfte £o see if it is an FF. I# it is, then the
10 #* data follswing if points to a direct speech data string -
711 % in VEP I£ it is not, then fthe data following it points -
712 % to a FHROM spezech data list. In the #irst case, this -
713 ¢ voufine will issue 2 speak 2xfarnal command $o the PHROM -
Tid % and %then fsed bytes owht to rh FHROM as it vequests them. -
15 % In %th2 szacond case, theg address will be loaded out %o 3
Ti& # the PHROM, and then a speak command will be issued. 3
Ti7 *444%&%*4*$**4+**%*4%**444%%%4%4#44*%%%%%*%%**%*****%******1
7iB SPEaK -
7i9 Cal.l ZSETRW " Set read/write addrs
720 BWHILE @PTFESL . NOT. .DHE. @PTLESL More speech list to go
Ta1 Catl WAIT Yes, wait until previous speech is through
722 $IF RAM(RPTFBSL) .NE. »FF THEN External speech data? .
723 ST RAM(@PTFBSL). @TIMER No, load timer
728 NEG @TIMER ‘ and neg it to correct
725 DST RaM(I(PTFBSL ), @PTFBEPH Put addr into PTFBPH
726 DabD 3, @GPTFBESL and skip to nxt node
727 LOOP1 %IF @TIMER .LT. O GOTO LDOOP1 Wait for time delay
728 $IF @PTFBPH .ME. O THEN I+ there is data
729 CaLL LOADAD Load the addr to PHROM
730 ST »50, @C(WRITE} and issue speak command
731 SEND
732 $SELCE
733 DINC @PTFBSL Speak external, skip over >FF
734 DST RAM(@PTFBSL), @GPTCBED Set up pointer to 1st byte
735 DST RAM(A(PTCEBED) !, @PTCRBEDL in axt speech data
7326 DINCT @PTFBEL Skip addr bytes
737 ST RAM(—-1(PTCBED) !, @LENWST Get Len of whole string
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i
48
Ny

TR IR 3 BRLENWST minus 3 bytes overhead =
4 411 exbarnal spaoech strings stardt with a 60
TEe $IF RAMIARTCREDY  nE. sl GITO ERRBV Bad speech strinz

: Canl WalT wait for geo ahsad ) =
= DOMCT @PTLEED Skip =pk ext % ist byte lencg
) ST RaAM(BFTCBED), @LENCST G2t len of curr string =
I -

' DINC @PTCBED Skip len byte to 1st real byt:
1A ST 14, @TEMPZ Do 1st 16 bytes (fill buff):
143 ST &0, QC(WRITE) Start Speak External =
iag
Rt~ LOOPR 3T RAM{@PTCBED), @0(WRITE! Write byte to PHROM E

3y TR DINC BPTCBED Go to next byte «

: TI0 DEC  eLENWST i less char in whole strxng:
Tl 2= “QMTIN Tinished whole string? z
TEZ TEQ ERCST i lzss char in currt string
TEZ £ :ii-rﬂ Finished currant string?
T3 DEC ATENMRZ 1 t23s char in this loop -
TEE ER LCOPR Mot finished curr loop yetw:
TS5 FREPEAT Finished, wait till ready
737 i’

ST @O(READ), @3PKSTS Read status from PHROM ’

“s3 % [f tha next statement is trus, it means that speak was
“%9 % probably intsrupted and that it is shot at this point.

740 # Therefores, we are going to gquift now. f*
E101 Dee®e0 761 $IF .BIT7 @SPKSTS .EG. C GOTO CONTIN pEP
Dicd TinO
210a Da&730 Th2 $UNTIL . DBITE @SPKSTS .EG. 1 Loop till buff below half:
R1CY TiEC '
Z10E BES&0E T3 ST B/ @TEMPZ2 Pyt 8 more bytes to PHROM |
Z1CE 3149 T&4 BR LOOPR and go do these ‘
TES $END ‘
T&&  CONTIN
150 oSEiaR Ta7 TEND We ‘ve said it all!
TH8 # Now pop all entries off stack that we put ont
76T $REPEAT
2103 OF7E 770 ML VPOP Free up a temporary string
3108 DSEAE4C 771 SUNTIL @VSPTR . DEQ. @FACZ
B1DE S103
2iDA 2Ge2 772 BR LNKRTN And return to the caller
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=+
?"5 =+ SZES PPPP GGG EEEEE TTTTT
TTT w 3 P P G Z £ T
TS SIS RPPR G EEEE T
TR o« sz P G G E T
=T I 5I935 £ GGEE EEEEE T
gl o#
TEgE = SPGET subprogram. toad spsech data from external
73 % davica, Use standard file I/0. ‘ s
B4 = &
A 785 2 03 36 3 T2 Sk 3 S SE 3 2 0 36 3 S b T S A s S 3 S 3 S
786
DE4ZET 787 SPRET 3IF @CHAT . NE. tLPaRs$ GOTD ERRSYN Must have left par:
40573
CEBADZ a3 Cal.ll SETRW Set PHROM rTead/write addr
SAETHCT TEe? Cabll WAIT 3it till no one is speakxng
TEO  NYXTRAR
AF Call. GETRRM af the next paramseter
T2 3IF @FaCs . DME. & THEN I+ non-null ASCII sftring
=D TE3 DET @FAC4E, @PTFCIS Fointer to ist char in string
1 DDGAT 54 DET CGFACAE, @PTLCIS Fointer—to—last—-char—in-strin
A 7R3 CADD @PTFCIS, @PTLCIE by adding length~of-string
T ORTCA Teh CLEC @PTLLIS and subtracting 1
T OLB4ARZ Te7 CalLi. SETRW Se2t the speech read/write add
¢ DLCBCAe TI3 DST @PTFCIS, @PTCCIS Set curr char to first char
FoBae4C TR CLR @TOTTIM Claar total time delay
1 SAB31IC 500 Catl GETTIM Gat first timing mark
& GAEBICOC £01 Call TIMING Get any subswguent marks
BEQ02 # Get one2 phrase, and look it up. If the phrases is not
203 # found, substitute in "UHOH’. '
B2CT C308Ca 204 $IF @PTCCIS .NOT. .DH. @PTLCIS THEN Possible phras:
B2CA 7298 : :
B20L CABZ2BES 208 ' CabLl PHRAESE ¥es, go get it
S2CF LA4ABCT 206 $IF @SPLFLG .EQ. 1 THEN Spell flag set then set
EZi2 2217
EZi4 BLLCQC 207 DST @PTFCIP, BPTLCIP last ptr to first (1 char)
208 SEND
2217 CAB2BEL EQQ calLl LOOKUP LLook up the phrasse
S21A BF4D32 =10 £IF @DATAAD .DEQ. ¢ THEN If not there,
B21D 29
EZ1E BEF4D71 211 DST »71iF4, @DATaAD use ‘UHOH’ data addr
B221 F4
E222 BE&431 212 ST »51, @STRLEN ‘UHOH data len
213 $END
214 # Data must be in PHRADD and PHLEN, so mave it.
225 BhROot4b 215 DST @DATAAD., @PHRADD
E228 BCOCL4 216 ST E@STRLEN, @PHLEN
B22E 420003 217 ADD 32, @PHLEN For overhead info
218 % There must be a variable to put this data in. i¥ not, er
BZ2E COFTE 519 XML SPEED
B230 GO 220 DATA SYNCHK
2231 BZ 221 LaTa COMMAS
B232 CA4ZB20C 222 $IF @RCHAT .HE. >80 GOTD ERRSYN Do not allow toke
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KL SYM Find symbol in table Vit
XML SMB Soaluate any subscripts
ML WRUSH Save for assignmant

cLR REYTE 0 byhe wvalue

=T AOHLEN, 25VTE+1 Langth of string needed

il GETESTR cav a3 string for the data
Call SETRW Za2% up speech read/write addr
0ST  SREF, @FaAC Mow build string FAC entry

DST »&500, @FAC2 String ID

DST @SREF, @FAC4 Pointer to siring
DST @BYTE, @FACSH Length of string
nST 6000, RAM(RSREF! Mark string as speech dat

ST APHLEN, RAM(2(SREF) Y Put in string length

DSUB 3, RAM(L(SREF minus this info

™

LOADSD e2xpects addr to be in PTFEPHM, s0 mova it

0ST  @PHRADD, @GPTFEFH

Call LOADAD
Zoing %o copy string from PHROM to VDP. The actual data
from PHROM is in pit-reversed order, S0 must reversa the
order after reading in the order. Remember that 3 bytes

PHLEM are ourT own overhead, 30 don’t capy all
$WHILE @PHLEN . H. 3 .

By MY py RO ORS ORRRT 7

oy fy RY n

ny

ST »10, QO(WRITE} {ssue read byte command’
ST @O(READ), @BYTE3 Read the byte
the following code 1is somewhat tricky. It will bit
reversa Lthe contents of BYTES into BYTE!l through
BYTE2 by means of word shifts. Mote the definitions of

2f BYTEL., BYTE2, #% BYTEZ in the EGQU s. You might try
an example if it isn’t clearv what i3 going on. .
CLR @BYTERZ
ST »B8, @TEMP1

RNDAG DSRC @BYTEZ, 1

*

DSLL @BYTEL: 1

DEC @TEMP1
ER RNDAG
Store the bit—corrected byte into the string % inc str p
ST @BYTE1l, RAM(3(SREF)} ‘ :

DINC @SREF

DEC @PHLEN Dac the string len
$SEND Go do next char if there is on
ML ASSGNY Assign the string to variable
$END

S$END
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COoMMas GOTO NXTPAR

I# more go do
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&P #%%*4&%%%4%%*44%%%%%%%#é%%**%%%%%%%%4%%%%4%%%%%%%%**%%%**%*%
270 =« GETPRM g=tz the next string paramefer passad to the fmxf’
E71 # roubtinz. I# %hat paramater i3 nan—-axist ov null, the!
=72 % condifion bif iz set. I¢ ths paramater 13 therea then
£73 4 condigisn bif i3 resat and thz FAC antry describes the =
TT4 4 sETing. {n sither case, Tatuyrn with conditian is done. r
575 -A‘”"i'-‘4--%:2'--.1'-}'-“-}%42--.‘?5?64'%%-}t?%#ii%%%i?-}%%%%%%&:'%*. 'fi'c-Zi‘-}-’ﬁ-%z‘#iﬁ-'ﬁ'**%*%%*%%%%*%%*%**%
IoEE LTS 275 R2ETPRM XML PGIMCHR a2t next token
SZal DedRBED =77 $1F  @CHAT . EG. COMMas GOTO SETCE Go set cond no pars
52ad T2E1L
SZas GFT7A 27 <ML PARSE Parse the value
EZaZ 24 279 DATA RPARS
TZa% DAICET 22 $IF @FACZ .NE. »65 GOTO ERRSNM I+ net string—error
23aC 4057
SEaR SFSC =281 ooz @Fals Sat cond if null string
AV 282 RTNC Else return
T1ODA0GO0 =83 SETCB CEQ €0, 20 Set condition bit
TIES I Z34 RTNC
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R e T PR R TR E R R PR R R S L PSP R L L L L L L L Lt
+ Get th2 nex®t phrase out of the current string. The

% phras2 may begin with a # which means it will continue
tn &he naxt #, or 1% may bagin with an ordinary char,

in wnich case if will ond with the char just before the
first fiming char encowuntared. In either case, the end
of the string will indicate 3 la2gal end of phrase if it

% orcuTs bafore the wswal indicator!
%%é&*%%-}-}%-}4*-}*%%%%%%%%%%—'&ﬁ-*%%%%ﬁ%%%***%**-}%%***ﬁ%******%***
PHRASE $IF @CCHAR .EGQ. NUMBER THEN Phrase start with #7

B X

DINC @PTCCIS Yes, inc CC ptr past #
sWHILE RAM(@PTCCIS) . EG. EPACE Skip spaces

DINC @PTCCIS
FSEND
$IF RAM(@PTCCIS) .EG. NUMBER THEN All spaces?
DINC @PTCCIS Yas, skip this # too
ATN And ignore this phrase
FEND
o0ST @PTCCIS, @PTFCIP  Zave 1st char in phrase
SREPEAT
DINMC @PTCCIE Go on to next char
+ Got to watch for end of string. If encountersed before a
# #, act like char after string is #  Then last char will
% be char bafore, or the last char in the string!!
$IF @PTCCIS .DH. @PTLCIES GOTO FNDNUM
ST RAM(@PTCCIS), @ CHAR No, get char in CCHAR
SUNTIL @CCHAR . EG. NUMBER If not # cont looking
FNDNUM DST @PTCCIS, @PTLCIP Last char in phrase is one
DDEC @PTLCIP hafore the #
DINC @PTCCIS Point to char aftar #
CALL GETTIM ‘ Get ist timing char after phr
CLR @3SPLFLG Indicate don’t spell
$SELSE . Mo # as 1st char in phrase.

DST @PTCCIS, @PTFCIP Curr char is 1st char phrase
CLR @SPLFLG Assume don‘t spell
$IF @CCHAR . L. :4A: THEN If not alphabetic

INC BSPLFLG set spell flag

SEND

# Need to find end of phrase, which is char before next

# timing char we #ind. Therefore, look for a timing char!
SREPEAT

DINC @PTCCIS
CALL GETTIM
$UNTIL @TIMLEN .NE. >FF PTCC If not timing. loop

DET @PTCCIS, @PTLCIP Char before curr char is
DDEC @PTLCIP the last char in phrase

e

¥

]

3

e

1

+

By o+ DY By v

ny



BEND
RTN

10717780

09:32: 11

PAGE

o

31



‘,va%\

L3 gt 0
(RO EORORGRN
[ A

RSB RN R oo R
NN RGRANO G

[CRURE O NN ]

[SRONORER L

TE13
A13C31
2108
CaB31C
530C
QG

4
I
L]
O

R S
[olw
o

TR IS (R 1

o™
m

Cr a6 Ul
*RURCEIBwERURY

CA4a2B
TIR4E
D&4AZ0
53243
BES106
DeEQCL
OB20S3
44
Fioe
523

-~
i
LA

2B

g o
RO RS
EEN i o

3
3
3

-0 -y

SIS IS PR SIS ]
B A RV RO R
0 Mo

[SRBE e

[ S IR A ]
$ B B
(1 S

[ PR I
[ RS S Y S ]
T R O ]

SR ¢ I QO I {8
- Gl
Q0N

&1
&2
263
64
2465
&b
2&7

&8
ET

270
3?71
272
273

974

2?73
2?74

77
278
779
F80
81

282

130

SUBS

10/17/80

09:32: 11

PAGE 32

—‘r»‘r-}%%%%%-}%11-'14*61'-*-}%%-}ﬁ--}%%%-}-Bi'}-%i'*%-:‘1--%'.4--.‘4-‘ii*%%%%%%:‘?%%%*%%%%%%%*****%%

4 TIMING will loop through chars
%+ non—-timing
+ FE OR
4 wshtabliszsh a
#* TOTTI

TIMING

char.
SEE.

Mon—timing

chars

M should have been clearad. >
%éf'r%‘i-}«}éa'“}-.14-'1'-&-%-?&'-?5--ﬂ-%\,‘?%%-}%ﬂ--}:1“:'--:’}%-}-.‘?-.‘1»-.1»:?iéi&%#%%*'}-ﬁ'%%%%*%%%#*%*%%%*#zﬁ

sWwHILE @TIML

EN

. HMOT.

CHE. »FE

DaDD @TIMLEN, @TOTTIM

DINC @PTCC
caLl GETTI
$SEND
RTN

IS8
M

in string wuntil

most likely

it finds a=
have TIMLEMN values of
GETTIM must be callad before this routine tos
“prrect valus of TIMLEN.

<

1

[YR O,

%%**}%%-Iztw’;t-*%%-i-**%-}*-?d--.‘(--ﬁ--'4'%-*%-}-'#id-i#*%é#*%ét%-}*%%-}%***#*%%****%***%***%
# GETTIM will examine the current char in %the string and

W ok ok % ok K & ok & & %

# Note that to test timing.
# would be neccesary.

00 it
2046 iF
>0C 1 ¢
>i2 if
>iE i¥
»30 if
>3C if
SFE i#f
»FF if

char
char
char
char
char
char
char
char
char

sef TIMLEN to the appropriats
can take on the following values:

i3
is
13
i3
is
is
is
is
is

timing “+7
timing 7
timing "~
t4 i
12
il
[
timing °.°

time delay wvalus.

TIMLEN

out of string bounds

not timing

some manipulation of PTCCIS

so it is stored and used in TEMPL.

Y

+
¥

(VSIS P YRR A

IT VU UNRY VEE L 7Y

5

****%—}*%*:‘-‘l‘%&***%**%****#****%*%*%%%**%*%-ﬁ‘**%****#*%********i

GETTIM

ST RAM(@PTCCIS}), @CCHAR

BsST

$IF Q@TEMPL .

ST »FE, @TIMLEN

RTN
$END
$IF @CCHAR .

$IF @CCHAR

D,

NOT.

@PTCCIS, @TEMP!
@PTLCIE THEN

.H. SEMICD THEN

et the char

store curr ptr in TEMPI

Yas,

.EQ. SPACE THEN

ST 04, @TIMLEN

sWHILE RAM(1I(RTCCIS )

DINC @PTCCIS

SSEND
RTN
HEND

$IF @CCHAR .EG. PLUS THEN

DINC @TEMP1

out of string bounds?

load value and retur

cann’t be timing

.EQ. SPACE While spaces

Skip them

Nesd to test the next char
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Cal. NUMERC
33 RCTIME
CLR 2@TImMLEN
TR

FEND

%[ BCCHaAR | EG
ST 12 @7 IMLEN
RTH

SEND

3IF @CUHaR

DLEC @TEMPL
Call NUMERC

BR PTIME
DINCT @TEMP1
CALL NUMERC
BS NOTIME
PTIME ST 3C, @TIMLEN
RTN
SEND
$IF @CCHAR . EQ.
DINC 2TEMP1
CALL NUMERC
BS NOTIME
ST 0C, @TIMLEN
RTN
$END
$IF @CCHAR . EQ.
ST 30, @TIMLEN
RTN
$END
$IF @CCHAR . EQ.
ST »1E, @TIMLEN
RTN
$END
$END
NOTIME ST FF,

RTN

10717720

HYPENM

COLON

09:32: 11 PAGE 33

Ts 1% numeric
Wasz numeric =% not +1m1nggﬁm@c
Wwat npumaric = set as no v LE
CoMMAT THEHM =
.EG. PERIOD THEN pa
Gn back to preceding char P
Is it numeric? z
No, so it i3 timing s
vas, on to following char b
i3 't numeric too? =
Y235, bath numeric =r not timin:
Zoth not numeric =3 ftiming p

i

i a““"{‘t ;
Check nszxt char :
Is it numeric? p

-,

Was numeric =» not a timing char:

Was not numeric = set as timing:
. £
THEM R

SEMICO THEN

@TIMLEN Set as no timing char present
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* MUMERC t23ts the char pointed to hy PTCCIE and -
* varTifies the following: -
“ 1- i% i3 within the currant string boundaries

#* 2= 1% 1% numeric vie pernwsEan Q7 and 70}

* T+ Gouwn a2r tha apbove condgizions are Ltrue, COND is

+ z22% upon T2fturn, otherwisse COND 1s reset

R T L N R PR S R e R EEEEE P ETE R P R 2

MUMERC $IF 3TEMPL _NOT. . DH @PTLIIS THEN
1230 2IF @PTFCIS . NOT. .DH. @TEMP1 THEN 1
1331 $IF RAM(@TEMPL) . HE. ZERO THEN

1c32 £IF RAM(@TEMPL) . NOT. .H. NINE GOTO SETCB

1033 FEND
1034 SEND
1238 FEND
103 RTHC
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1238 s&-%-4»—:#fi-—.ivti'-‘:f%-';(vw-é?-}-‘i-%%-}&l-~‘;!--"-i~-§1~§--.1—+1-";1~.1~~11—%%-’# EEE P kB L B E Tk L L Lk
1029 % LODKUP is a prolong rowubine to SEARCH. In each PHROM™ =
1730 @ thare may be 2 ftrass. ong starting at 0000 and the o e
1041 % af »ACO0.  Eithear may or may not be present. Presences  °
S42 o+ iy detarminad if A A& byte 13 at thas starting location.

cham o LO0KUP dsterminss if tha free 2t 0000 is in, and 1F go, -
10dd % calls SEARCH with that addr. If that tree iz not presant-
<04% + pr tne phrass cowldn’t be found in it, LOOKUP then checks®
1046 # if tha tree at E0Q0C is present, and again, i$ sos, calls =~

1047 # SEARCH with that tree address. If the word was found in =
1048 % the first tree, or after searching the second tree, the -
1049 # routine will return 3
10850 %%%%*&%%#*%#%*%*%%%*%%**%%**%%%%%%%%%*#***%%**%*%##********%

B3R BTAS 1351 LOOKUP DCLR  @BYTEL BYTE1 rontains addr of curr tre:
13052
Eoi24e 1083 TRYAGN DST  @BYTEL, @PTFEPH Look for &A tree header
CeB4seD 1554 Catl LOADAD LOADAD expects addr in PTFBPH
SECIC tG8% 37 10, @0(WRITE) Put out Tead byte command
Dy
= 1054 $IF @OIREADY .EG. a&A THEM Tree out thare?
=y 7 12387 DINC @PTFEBPH Skip the tree header
& - 1S3 call SEARCH Go ssarch this PHROM tree
B s 1259 $IF @DATAAD .DNE. O GOTO FOUND Phrase found =2 exi
g o
1040 $END
EICE AD&&BCG 1061 DADD 8000, @BYTEL Go to start of next PHROM ﬁ}g@
EZD1 OO0 ' S
1062 # Note »B000 + »BOOC = »0000 = tried both ftrees
BI0D2 BF&633 1043 _ $IF @BYTEL .DNE. O GOTD TRYAGN
B30S B3
8304 BT4D 10464 DCLR @DATAAD . Didnt find phrase in either tre
E3EE OO 1065 FOUND RTN
1046 :
1347 %%**%****#%%*%**%%%**%**%*%%*%%%%%%%*%%%%%%#%%%#%%%%*****%i
1768 * SEARCH actually searches the PHROM tree for the phrase.
i06% # The PHROM tree organization is as follows:
1070 = (ie. this is one phrase noda)
1071 = phrase ascii length 1 byte
1072 = actual ascii chars n bytes
1673 = less then pointer 2 bytes
1674 # greater then pointer 2 bytes
1075 = speech data pointer 3 bytes
1076 # speech data length 1 byte
1077 % The comparision of tuwo words proceeds on a char by char
1078 # basis, where length is secondary to char values, ie
1079 # more » answer; number < wei eight < eighty; etc.
1080 **%**%%%%*%%%%*********%%%***%*%**%***4***%**%*%*%****%***
1381 SEARCH
BIADY O0&B4&D 1082 catl LOADaD Set PHROM to start phrase no
830C BELCCOO 1483 87 10, @QO(WRITE? Issue read byte command
BIDF SALO
S2EL BLLA 1584 CLR @PTLCPH Length of phrase =r PTLCPH
B3IE3 BL1I7CO 1085 57 @O (READ), @PTLCPH+1 ( stored as & byte value

S
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naDlh 2PTFERH, ARPTLCPH sdd front ptr giving end ptr
ST @FTFGPH, @PTCOPH Set up curr char as 1 beyond
CINC 2PTCCPR length byte
LST  @PTFCIP, @GRPTOCIP mzsa2t current ptr into phrase
4 Compars hHwo characters
NEXT ;
=7 10, @0(WRITES Issue read byte command
ST @G(READ), @PHDATA Get char in from PHROM

$IF @PHDATA .EQ. RAM(@PTCCIP) THEN Compare the char!

DINC @PTCCPH Equal, advance both pointers I
DINC @PTCCIP i
$IF RAM(@GPTCCIP)Y .EQ. SPACE THEN Skip extra spacec:

SWHILE RAM(L(RTCCIR

_EG. SPACE While spaces I

DINC @PTCCIR Skip them :

$SEND ;
# By skipping extra spacas, might have reached end of
# phras=. I+ this is true, ne2xt char in FPhrase = #.
4 so, advance the ptr %to be besyond end of phrass.

$IF RAM(I(PTCCIP)) .EG. NUMBER THEN :

If

DINC @PTCCIP
SEND
£END
$IF @PTCCPH .DH. @PTLCPH THEN End of PHROM word™?

SIF @PTCCIP .DH. @PTLCIP THEN Yes—end of phrase?
DST uPTLCPH.uPTFBPH Yes,; Word found
% Skip 5 bytes down from last char to data ptr
DADD &, @PTFEPH

CalL READAD Set data addr => DATAAD

8T >10, @O(WRITED Issue read byte command
ST @C(READ), @STRLEN Get length of speech dat
RTN
$END Phrase longer—get GT 1ir
DST 3, @PTFBPH Move 3 bytes past PTLCPt
BR NXTPHR
SEND

$IF @PTCCIP .NOT. .DH. @PTLCIP GOTO NEXT 2 char

DST 1, @PTFBPH PHROM phrase longer: use LT p

BR NXTPHR
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1124 £END

1125 & two characters comparad were nobt =2qual ' 7T
11ES CSET 3 BRPTFEPH 3 bytes past last to GT

LLET 3 [F 2PHDATS& . H. RAM(EPTCCIP)Y THEM PHROM after phra
L1Es DDECT RPTFBEPH Back up =2 byktes to LT link
1129 SEMD

1130 NATPHR
1131 % go g=2%t next phrase out of fthe PHROM to compare

5430 AtiZ2ts 1132 DaDD @PTLCPH, @PTFBPH Add displacement to last char
B340 0&B4TF 1133 Cat.lL READAD and get the new addr
24453 SF4054 1134 $IF @DATAAD .DEQ. #0 THEN More leaves on this tree
Sdms &2
DAeT S 1138 RTN Mo, return empty handed
1136 FEND Yas, set up to check next wor
33455 EDi1zZ4l 1137 DST @2DATAAD, @PTFBPH Store new addr in PTFBPH
Edsg SEDRY 1138 BR SEARCH ) 35 compare this new word!
1139 % The program should never reach &this pointti It should
1180 % rTeturTn 3IomawNeTa Up A0ove.

e

.
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11AD HAS Rt dd bk R o R S SRR A SR R R AR AN
1147 -+ LDADAD will sa% the addr out in the PHROM to the addr 3
1244 = found in PTFERH. Nots fhat the PHROM iz expecting five
+14% % nyhblez 5o b2 written sSut as the address. :
1 rds [P R R T A e P RS A B N B Ry S 2 e Bl R e i 0 et i ] B L L L &N a2 T T L L b o
1147 LgabDak
Lol LB DST  2FTFOPH, 8TEMP L This i3 deastructive, so copy
TATE 1149 DST aPTFEPH, @TEMPZ address into temporary areas
E4TI 1130 SRL. QTEMPL. 4 Isnlate the M8BN of the MSB
5474 1151 SRL  @TEMPL+1, 4 Isolate the MSN of the LSB
47 11352 DAND OFCOF, @TEMPZ2 Isolate the L8N of both MSB, LSB
B47C
470 1183 DOR 4040, @TEMPL Include a 4 as MSN of all 4 nybbles
24280
431 1154 DDOR 4040, @TEMP2 to indicate a Load Address Comman:
484
23 BCCOOQT 1183 ST ATEMP2+1, R0(WRITE) Write out the LSN of the LSB
28 Sa37 '
A BCOCOGo 1186 ST BTEMP1+1, @0(WRITE) Write out the LSN of %the MSB
i ST GTEMPZ, BC(WRITED Write out the MSN of the LEB
1132 ST BTEMPL, BOWNRITE Writa out the MSM of the MEB
1159 ST 40, @OIWNRITE? Write nut O as #ifth nybble
1160 RTN

S B R e O e e s s s T TR L R R L e L S S a S b b
1143 # READAD will tead an address from the PHROM and store

1164 % it in DATA&D. Note that PTFBPH should contain the addr
1165 +# of the PHROM location to be read so LOADAD will work.

R R T L T E T e g S e s s S s
11467 READAD

549F 0&B46D 1168 CALL LDADAD Set the addr of the PHROM
5442 BECOSC 1169 ST 310, @C(WRITE} Get high byte of addr
B4a5 Sa410 ,

aaT BCADCO 1170 ST @0(READ), @DATAAD Store it in DATAAD

Baad COSE

244l BECGOO 1171 ST 210, @0(WRITE) Get low byte of addr

B4AF SALC

2481 BC4ECO 1172 ST @O(READ), @DATAAD+1 Store it in DATAAD+1

B4B4 CCSE
B4BEa OO 1173 RTN
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% N T T L L T BT TR B P PR P T e T e L T e L
1 % STDATA will store the data in DATAAD and TOTTIM Pt
1 + ontas th2 speech liszkh. It will also check that there . =
1 4 tanm on tha spesch list for teois entry, and abort with

1 4 BTTOT Lf NOT. E

B R R B T R Rt Bt g R e e B e e e S RS
STCATA

57 e $IF 2PTLESSL . DEGQ. @PTERSL -GOTD ERRSSL I3 there roaom?
oy
ZHRG 1183 MOVE 2 FROM @TOTTIM TGO RAM(GPTLBSL) Put data in list
B4RBF BOOE
402 AZCIGO 1184 DaDD 32, @PTLBSL , and inc top of list
I4CS I3
ZACs S 1185 RTN
1186
- VAR L L L N T P S R R T L R LT L R R R B L LR L s S e
1198 # WAIT loops until the speech pariferal goes idle. 3
- R S  E T T e T e e L R R R L S S AR
1190 WAIT
11wl $REFEAT Loop wntil nobody i3 talking
1172 2T BO(READ), 2EPKESTE  fAaead shatus from PHRCOM
1193 BUNTIL CBIT7 2BPKETSE . EG. Q

194 RTN

1

1 .

B T T T T e R P e R E Y S R LR R R L L S S A A s
1197 # SETRW moves addrs of speech read/write from GROM to VDE -
11983 HH A B A A E A RN R AR AR AR R RER
1199 SETRW Yo

5402 210004 1200  MOVE 4 FROM ROM(Z4&) TO @READ
E4D5 3BLC4As '
S4DE OO 1201 RTN
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T e R T e B T B T = T T P e e e g e e P e P e S e S S L L S S
1G4 = Error massages 4
1D0T  AA A A AR A AR A AR B H R AR R LR AR A AR AAR RS
1206 % Thz #oliowing calls are 1n EXECS Ffile. : -
1TI07 +ZARSYN CALL ERRSE + SYNTAY ERROR
1208 = DaTA 3
1209 = .
1210 +ERRSHNM Call ERR$® 4+ STRIMG-NUMBER MISMATCH 2
1211 = Data 7
1212 # *
1213 #ERRBV Call ERR%$ #+ BAD VaLUE 3
1214 = DaTa 30 -
1215 = +
1214 +ERRIAL CalLL ERRg%$ # INCORRECT ARGUMENT LIST :
1217 = DaTa 31 :
12183 3% b 3 3 F 2 S b S 5 S S o b S 36 S 3SR S SR S 3 S R R R S S 3 3 58 3 3 3 9 S e b St
12192 ERRSSL CaALL ERR3%

1220 oata 21 # SPEECH STRING TOO LONG
1221 ‘
LZE2 ZhD
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ZemMBCL VALDE DEF REFEREMNCE TAZLE
—n
222G Z3E
a12 0 S22 5832
Tan &4Z9

3 414 &1%9 B2&6 827 B33
g 285 259 1051 1053 1061 1063
2 532 B354
B 244
[
{3 295 911 12 22 P67 973 974 981 988 992
1002 1009 1013
1
207
208
24 447
LEE asy 253 IS 2T 2100 ZEL 78 392 40s 439
245 478 457 3F3 BT =l1 &Fs 705 TmT 822
Bee B77
=% dime
s 225
GoRc L2 3t4 428
A&F &3 1Z4& 337 417
G324 ig20 1007
CoMMa BCG3O 370 332 490 507 341
CcoMMas GDE3 171 240 244 251 276 297 310 378 392 405 572
573 &9& 705 821 8é&6 377 :
SoMMaz BGS3E 573 234 430
CoMMaT OG2C 183 P22
COMTIN BLCB Thé 751 7al
TaTh SOzZ4 121 : :
ATaan G4D 144 45 &71 472 &%1 701 510 811 815 1099 10464
1134 1137 1170 1172
SIRSPR EiD4 738 73
SIRSPE BOAD &£28 705
DIEPLA QGC9 1
SIST arF 3k 414 222
£ 2028 120
ERREE &AB4 28 1219
ERABY  ADBT 47 558 S0 S&2 741
ERACOD G022 112
TARIAL ALBE 48 592
ERRSHNM &DST aé 554 280
ERRESL B4D1L 1219 1182
ERRSYMN ADS3 43 439 447 478 487 573 59 &11 787 822
EXTRAM OGCGZ2E 118
F A SoaA 134 135 134 127 138 139 =01 308 31s6 342 343
347 2&4 365 424 426 443 495 4%46 497 498
511 $12 S1i8 519 532 533 S43 547 %48 859
S0 5S4 594 595 416 530
Facl SG4B 135 299 300 303 307 593
Facin  QGS4 139 555 S8€
Fac2 o04ac 136 ss4 592 412 &17 771 531 880
Facd GC4E 137 &18 622 623 431 793 832
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[RERIBEA i
HRBBISE
LD0FR
LPARE
LSUBP
MEEDIT
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I

111s 1122 fﬁi
==, =ag 313 =27 44 371 875
=32 S 2T 2321 33 =57 41& dibe 4282 574
274

POMETR TR i

SHADDR 0052 149

SHDaTA GUSD 158 1093 1094 1127

SHLEN Q000 20 81s 817 B27 835 244 841

PHRADD QCOt 21 2135 838

SHRASE B2AD E95 443  BOS

2LUS 00EE 182 251

FOR QGOs 1

SREPN  BO4&3 389 94 306 244 418 81

F 130 : .
159 a4 735 73S 737 741 TAZ 744 745 748 749
53 (0B 1094 1095 1097 1098 1099 1104 1163 1109 1121

1127 .

SYSCIE D008 =1 537 42 7SS 304 26 ST 592 900 F0L 04
S0e 910 $ii 914 F1s S2C FE8 931 545 967
S8 976 I77

ETCORH o014 103 1087 1028 1095 1108

STEBSL 0CO4 B& 24 £25 1182 .

STFEPH 0012 102 725 728 838 1053 1057 1086 1087 1110 1112 1118
1122 1126 1128 1132 1137 1148 1149

STEBRSL 0000 84 o2 424 TS0 722 723 7RS 726 733 734 736 0

FTFOIP QQOC 98 ba4  A6ES &&B &75 &76 B07  F04 920 1089 N

FTFCIS QUOe 93 631 £33 637 793 795 798 1030

PTIME B3&8 999 995 -

STLESL 0002 85 &22 720 1182 1183 1184

PTLCIL QO4F 147 6&0 - 676

ETLCIP Q010 100 LE0 L&2  807 914 915 931 932 1109 112

STLCIS GOOA 25 532 £33 634 &42 794 795 796 804 910 969
1029

ATLCPH 0G1e 104 1084 1085 1086 1108 1110 1133 ,

B am 0ot 1 45 274 275 298 391 341 447 470 471 471
533 548 &bd 722 723 725 734 735 737 741
-44 748 ©34 835 B34 BS® 897 200 Fil 967
974 1031 1032 1094 1097 1098 1104 1127 1183

RanDOM o078 70

RANGE 0CC2 &1 240 361 493 509 S5iée 3530

AANGEV BG2C  $53 s42 546

READ  0OSB 154 757 S44 1056 1085 1093 1115 1170 1172 1192 1200

READAD B497. 1147 1113 1133

RETURN AC1C 44 83

RKEY  0QG7S &7

ANDAG B277 B854 857

a0 [nintnt-N 1 1206

RPARE OCGB&s 192 o72 2859 514 S28 $45 879

BPL ooi2 35 472

ATHG Q026 114

SaY BO7E  &10 2223

SEARCH B2D1 1081 1058 1138

SEMICO O3 179 373 1013 ’ ‘ -
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SYMEDL VALUE  DEF REFERENCE TaABLE
=53 877 1032
1199 £T& &34 Ti9 VBB TSV R29
57 =21 B24
110
77 298 299 2307 2315 242 419 419 437 438 438
441 432 453 454
T COC2 78 421 424 423 442 443 444 456
SeCd G044 7% s44 343 391 420 420 447 452 453 455 454
457 458 512
SPCA BG0A 8GC 42 458 519
SPACE G020 177 Lbd  B97 974 974 1097 1098
SFCHR  BOC2 S26 237 404
SPCOL AQLE 43 241
SPOEL1 AESS 247 274
SPEAK BIZE 718
SPEED QOT7E 53 298 242 278 295 339 340 492 308 5135 529
212
= 3 TET 224
SR o LA TST  TEl T7AZ 1192 1193
Erat 43 142 &47 &30 &39 806 9i8 921 923
ZF E3 304 245 390 449
=8 14 230 237 377 '
=P 5F 477 234 266 291 330 254 374 387 401 415
=Pt cs 485 208 235 292 76 389 403
wp e 488 207 254 440 446
SRt D1 492 273
SPRCOI &EBC 32% 217
SPROEL &ESC 265 215
SPRINT &016& 41 o281
SPRITE QUO& 1
SPRLCS AF1C 2e8 292
SPRLDC AFL9 386 220
SPRMAD AEF1 355 218
SPRMOV AFGP 373 219
SPRMUZ arFoC 375 37
SPRPAT aAF2D 300 221
SPRPDO2 AETE 292 210
SPRPO3 AEAF 314 305 309
SPRFOS AE7B 290 216
SPRPT2 AF20 402 405
SPRT3 AE2S 236 255
SPRT4  AE3A 250 258
SPRTE AELF 233 214
SPSal  CQOB 81 244 274 275 298 391 441 447 498 533 548
SPTMP  QGO0A 82 S43 S47
SREF oo1c 109 616 &18 B30 832 834 B35S 836 859 860
STACK 0072 &4
STDATA Bd4aF 1181 &£52 674 &92 702

STLN  0OG30 119
STREND CO1A 108
STRLEM 0QC&4 162 B12 B16 1115
STREP GCCIB 107
CSTVEPT 0024 113
SUBSTK GO73 65
SUBTAE 0C3A 124
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2800 ValllE  DEF REFERENCE TAELE
4 325 223
La
] 79 243 2R 2R BEC
1
LS a3 234 945 9a% TR FSI 0 FFE 1003 1029 1030
1031 1032 1148 1150 1181 1133 1156 1138
TEMPZ G4 M Tas  7HS TA3 1149 1132 1134 11353 1157
TIMER QOT79 723 724 727
Th
E

N
NG B304

MiLEN CGSt
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9% 1006 1010

TP CGO3 1
TITTIM SO4C 145 38 &&1  &B2E 690 499 799 244 11353
TAvan BIAR 1GE3 10632
SHR A SOEA 11&
' 11t
1 243
73 333
i
sS4 T
33 293 A1i3  &20 700 223
171 &12 TGl 771
1170 &27 721 T4z2 0 78R
156 T30 747 748 845 1055 1083 1092 1114 1155 1156
1137 1158 1152 1169 1171
R T [SInle i
YRT QGO0 i
IERD QO30 1835 1031



