1E2A!BE
1E2D:48
1E2E:98
1E2F A2
1E31:4A
1E32:80D
1E35:90
1E373E8
1E3834A
1E39:8D
1E3C$BO
1E3EESB
1E3FIE8
1E40:E8
1E413E8
1E42:68
1E43:4A
1E44:8D
1E47:90
1E49:E8
1EAALES
1EAR:0A
1EAC!AB
1EAD:BY
1E50:85
1ES2IRY
1E55:85
1ES7:AC
1ESA$BI
1ESC:2C
1ESF:10
1E613A0
1E633 3N
1E661FO
1E483C8
1E69:A9
1E6B34C
1E4EL1D
1E71170
1E73:5D
1E76391
1E781E0
1E7AEBO
1E7C129
1E7E$90
1E80%4A
1E81:44A
1EB2:4A
1EB3{4A
1EB41AA
1E85!BD
1E88%4A
1E89:48
1E8ALAD
1E8D:30
1EBF$90
1E91tA2
1E93$B0
1E95¢BO
1E97:A2

Fo

00

EF
01

F2
04

EE
02

FE
EE
FC
EF
F2
EE
FO
oD
00
F3
01

00
4C
F3
03

EE
04
04
OF
04

EB

F1
06
16
52
04
10
72

19

19

19

19

19

19

19

19

D1
19

19

iD

19

97
98
?9

100

101

102

103

104

105

106

137

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

FLOT?

CEVEN?

RNIEL?

REVEN?

PXOFF $

SETPX:

RSTRB:

LNIBL?

GETCH:

MREV?

STX
FHA
TYA
LDX
LSRA
STA
ECC.
INX
LSRA
STA
ECS
INX
INX
INX
INX
FLA
LSRA
STA
RCC
INX
INX
ASLA
TAY
LA

STA -

LDA
STA
Loy
LpA
RIT
RPL.
LDY
AND
BEQ
INY
LIiA
JHP
ORA
BVS
EOR
STA
CPX
BCS
AND
BCC
LSRA
LSRA
LSRA
LSRA
TAX
LDA
LSRA
PHA
LDA'
BMI
BCC
LDX
BCS
BCS
LDX

FLAG

$$00

coL
CEVEN

CINDX
RNIEL

ROW
REVEN

RTAB#Y
RPTR
RTAB+1,Y
RFTR+1
CINDX
(RETR) 1Y
FLAG
SETPX
#$00
MASK s X
PXOFF

£300
BSRET

MASK»X
RSTRB
MASK r X
(RPTR) Y
$$04
LNIBL
£$0F
GETCH

CHAR ¢ X

MODE
MREV
MDOK
#'R’
MDCHG
MDOK
,Irl

$STORE ACTION FLAG
$SAVE ROW TEMFORARILY
$MOVE COLUMN TO A-REG
FFRESET PIXEL MASK INIDEX
$DIVIDE COLUMN RY 2
$SAVE TRUE COLUMN FOR LATER
$BRANCH IF COLUMN WAS EVEN
$OTHERWISE EUMP MASK INDEX
SHIVIDE COLUMN BY 2 AGAIN
$SAVE  MAF COLUMN INDEX
FBRANCH IF CHAR IN RIGHT NYBBLE
SELSE ADD
4 TO

COLUMN

MASK INDEX
FRETRIEVE ROW
$DIVIDE ROW RY 2
$SAVE AS TRUE ROW
s BRANCH IF ROW WAS EVEN
$ELSE BUMP MASK
# INDEX BY 2
#MULTIPLY TRUE ROW BY 2
3 TO USE AS ROW TABLE INDEX
$GET ROW POINTER
$ FROM ROW TABLE
$ AND STORE IN
5  PASE ZERO
$RETRIEVE MAP COLUMN INDEX

.y e

$GET SCREEN MAP BYTE

FTEST ACTION FLAG
$BRANCH IF NOT *TEST®

7CLEAR Y-REG FOR RETURN
$TEST PIXEL WITH MASK
#BRANCH IF FIXEL °OFF®

‘BUMP Y IF PIXEL *ON°®

$SET RETURNED A TO ZERO
$RETURN VALUE TO BASIC
$FORCE PIXEL *"ON®

$BRANCH IF WE DID IT RIGHT
$OTHERWISE TURN PIXEL *OFF*
$RESTORE SCREEN MAP BYTE
sCHECK NYBBLE CHAR IS IN
#BRANCH IF IN LEFT NYBELE
#IN RIGHT NYBBLE- JUST MASK
$60 GET PIXEL CHARACTER
$SHIFT MAP.

i BYTE TO GET

3 PIXEL INDEX

$  IN RIBHT HALF

s TRANSFER_PIXEL INDEX TO X
$GET PIXEL CHAR + MODE BIT

$ TRANSFER MODE TO CARRY

$ SAVE CHARACTER

$GET KTM-2 MODE FLAG

$BRANCH IF WE ARE IN REVERSE
$BRANCH IF BOTH MODES NORMAL -
$SETUP TO CHANBE TO REVERSE
$G0D CHANGE MODE ‘ ‘
$BRANCH IF BOTH MODES REVERSE
$SETUP TO CHANGE TO NORMAL
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1E99:4° FF
1E9R:8D F1 19
1EPEIA? 1R
1EAQLI20 47 8A
1EA3:8A
1EA4:20 47 8A
1EA71A9 1R
1EA9:20 47 8A
1EACIA? 3D

1EAE:2

47 8A

1ER1AD EE 19
1ER4:18

1ERS

149 20

1ER7:20 47 8A
1EBA:AD EF 19
1EED:18
1EBE$69 20
1EC0$20 47 8A
1EC3:68
1ECA$AC 47 8A

157 MDCHG: EOR

158
159
160
161
162
163
164
165
166
167
168
149
170
171
172
173
174
175
176

MDOK ¢

reference name table

value

name size dec hex
BSRET 2 53580 DiaC
CEVEN 2 7736 1E38
CHAR 2 7659 1DEB
CINDX 2 6642 19F2
CLEAR 2 7675 1DFB
CLRM 2 34595 8723
coL 2 6839 19EF
FLAG 2 4640 19F0
GETCH 2 7812 1E84
LNIBL 2 7808 1E80
MAF 2 6699 1A2EB
MAFE 2 74658 1DEA
MASK 2 5643 19F3
MDCHG 2 7833 1E99
MDOK 2 7847 1EA7
100 REM:

110 REM?

120 REM! (Edited slightly by Lux)
130 REMS$

140 C=%"1DFE"{S=%"1E28"
150 ESC$=CHR$(27)

160 X=2:Y=3!X1=13Y1=1

170 A@=USR(C»0)

180 PRINT ESC$+°G*

190 FOR 1I=1T02066

200 Q=USR(S»256XY+X?

210 IFX>1580RX<1THEN X1=-X1
220 1FY>460RY<1THENY1=-Y1
230 X=X+X13Y=Y+Y1

240 NEXT

250 FRINT ESC$+°4*4+ESCS$+"r"
260

270 END

0K

NOTE?

FRINT ESC$+"="+CHR$(32421) +CHR$(3240) ¢

STA
LDA
JSR
TXA
JSR
LDA
JSR
LDvA
JSR
LDA
cLC
ADC
JSR
LA
cLc
ADC
JSR
PLA
JMF

FSFF
MODE
$#$1B
SENII

SEND
#$1EB
SEND
$r=+
SEND
ROW

¥$20
SEND
coL

#$20
SEND

SEND

For the KTM-2/40, change 158 to 78 in

$FLIP MODE FLAG
$STORE AS NEW KTM-2 MODE
#ESCAFE CHARACTER

$SEND T3 KTH-2

$ TRANSFER MODE CONTROL TO A
$SEND TO KTM-2

$ESCAFE CHARACTER

$SEND TO KTM-2 ‘

$ ABSOLUTE CURSOR ADDRESSING
FSEND TD KTM-2

$GET TRUE ROW ADIRESS

$ADD BIAS REQUIRED

i BY KTH-2

$SEND TO KTM-2

$GET TRUE COLUMN

$ADD BIAS REQUIRED

§ BRY KTH-2

$SEND TO KTM-2

$RETRIEVE PIXEL CHARACTER
$SEND TO KTH-2 AND RETURN

MODE 2 4641 19F1
MREV 2 7829 1E9S
PLOT 2 7722 1E2A
PXOFF 2 7785 1E649
RESET 2 7712 1E20
REVEN 2 7755 1E4B
RNIBL 2 7746 1EA2
ROW 2 4638 19EE
RPTR 1 238 OOEE
RSTRB 2 7798 1E76
RTAB 2 6651 19FB
SEND 2 35399 8A47
SET 2 7720 1E28
SETPX 2 7790 1E4E
TEST 2 7716 1E24
WPOFF 2 35718 8BBS
WPON 2 35740 8BYC
ZWORK 1 254 OOFE

DEMONSTRATION FROGRAM FOR BILL GOWANS’
HI-DENSITY FLOT ROUTINE FOR THE KTM-2/80

19F0 00 Q0 00 01 02 04 08
19F8 20 40 80 2B 1A 53 1A 7B,2C
1A00 1A' A3 1A CB 1A F3 1A 1B»10
1A08 1B 43 1B 6B 1B 93 1B BB,78
1410 1B E3 1B OB 1C 33 1C 5Bs62
1418 1C 83 1C AR 1C D3 1C FBy(CE
1A20 1C 23 1D 4B 1D 73 1D 9BsBR
1A28 1D C3 1D 00 00 00 00 00,BA
OF BA

10:1F

.

Continued on Pade 18

line 210.
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A BUG IN THE RAE-1 RELOCATING LOADER?

‘We received the following letter from J. J. Sullivans 1% Swlvester
Qld.s 4503,

Drives Kallandur: . Australiar during the bi-monthly ‘crisis®
reriod when we det SYM-PHYSIS reads for the rrinterss and thousht that
the euestion rposed was worth an immediate answer!

Dear Dr. Luxenberg,

I have discovered an interesting problem with the RAE-1. I solved it,
so it 18 no worry but I have enouph curiosity for six cats.

Originally I had intended to leave the relocating loader alone add

depend on your relocate programme but changed my mind for two reasons.

One was the discovery that Relocate doesn't catch everything. For example,
it misses several adjustments in the Ultra-Renumber programme,two that
you are warned about and one that you are not warned aBbout---except
possibly by indirection and hindéight. The other reason was that I

read your RAE Notes and when I cross-referenced them to the wmanual,
p:rticulurly section 4.6, paragraph five, I started going round in
circles. :

The only solution was to punch up the relocater source code and start
experimenting. Eventually I got it and understood what everyone was
talking about. If only someone had said "Use OU instead of PA* it would
have saved me a lot of trouble.

Anyway, I had the loader in memory add I had it as a relocatable tape

8o I set out to load ft. I followed instructions religiously---and
absolutely nothing happened. I tried everything, even to disassembling
the programme and laboriously checking ft, byte by byte, against the

code in the manval. It seemed ridiculods to suspect the programme,

#ince {t worked for Synertek and it worked for you, but there was nothing
else left.

Eventually I zeroed in on line 3810. Why the three byte offset? I spent
a loqg time with the monitor programme but I still couldn't see the
reason. In fact, as I saw it, that offset was a guarantee that the

tape wouldn't move. finally, I changed the codé to 20 78 8¢ and
everything worked like a charm. I loaded the tape, relocated it and

used it to load itself again. I figured that was a prettylfair check.

I immediately duplicated and amended the source programme and stored it
for future reference.

As you can see, I have no immediate problem except this bump of
curiosity. Consequently, I will be intéently watching future issues of
RAE Notes and the newsletter to see if there is any reference to this
matter, because I don't imagine I will be the only ore with this
probleam.

What has me baffled {s the fact that the programme worked for Synertek
and worked for you. I don't see how it could.

Yours faithfully,

¢
e em
L

(J. J. Sullivan)
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Dear Mf Sullivan!

relocating losder arrears to be identical to

Qur early version of the
RAE~1 Reference Manuals 3t least in the area ih

the one rublished in the

auestions and works with MON 1.13 it will not work with MON 1.0, Your
fik will make the loader work with both MON 1.0 and MON 1.1,
Here is the ekrlanation for both the "whu' ahd the *why not®. If wou o

directls to LOADT at line 3810 Recorder 0 (writé) will start. Of course
if - wou have turped it off this is no sroblem. Since wou are not in RAE

when wou use the loaders wou will have to turn on Recorder 1 (read) bs
hand. This is no.rroblem eithers since wou enter with .6 0200y start
the tare manuallyy and stor it when the *.° arpeats adain., We have

bothered to add aon the relaw for the read recorderr since the °S*

never
read recorder. Eesidesy

sromert on the SYM tells us when to start the
one day soon we will be 211 disk!

at LOADT+$3 skirs the turnon of Recorder 0.in MON 1.1y but

The entry )
have not checked

could set wou lost in MON 1.0 (have never tried ity and

out the code since MON 1.0 is obsolete). While the starting addresses
for LOADT are the same in .both MONss the subroutines differ nearly
everuwhere elsei they even use different timers (6532 ve.e 6522).

the changes were made to eliminate 3 KIM format
read bug in MONy 3 JMP WARMSTART bus in BAS-1,s and the need to hit RST
to abort an urnwanted LOART. Manz other changes were included at the
same time +to vers wmuch.enhance the versatilitw of the VIM (Versatile
Interface Monitor). '

*Historically sreakind”y

If gsou rerlace LOADT+$3 with LOAIT, as wou have dorer note that much of
the coding betweern lines 3720 and 3810 can be drorred because the

instructions are rereated in JSR STARTy which is called bw LOADT.

Hore this satisfies wour curiositu. I endoy using the relocating
loadery and .CT; one day soon I hoké to have disk swstem eauivalents for
both of these., And wvess it is unfortunater but trues that the manual
does not make it explicitlu clear thats to rroduce a3 relocatable obJdect
code dumF on tare, when sou are assemblind from tarer wou must use >0U»
instead of »PA for the second pass! '

my time onAthe SYM is srent
the work with dgrarhicsy
etc.s for which I feel both

My maJor redret these daus is that 95X of

processindg wordsy rather than doing 3all of
musics voice suynthesisy pattern recodnitions
my SYM and I were destined! . ’

I 8lways endow dour letters,

1E40 EB E8 68 4A BL EE 19 90,02
Regardss 1E48 02 ES E8 OA A8 BY FB 19523
1ES0 85 EE BY FC 19 85 EF ACs84
1E58 F2 19 Bi EE 2C FO 19 10,73
u 1E60 OD A0 00 30 F3 19 FO 01,54
1E68 C8 A9 00 4C 4C D1 1D F3,44
. 1E70 19 70 03 SI F3 19 91 EEsB8
Continued from Fase 16 1E78 EO 04 BO 04 29 OF 90 04,1C
DEB 00 00 00 Ci 99 97 EB 9516 1EB0 4A 4A 4A 4A AA ED ER 1D,E3
1DF0 ©9 BD 92 53 EC CB 94 £9s1A 1E88 4A 48 AD F1 19 30 06 90,C2
1DFE 96 98 F9 A9 OC 20 47 SAsE7 1E90 16 AZ 52 EO 04 RO 10 AZ5E2
1E00 20 86 BE A9 2F 85 FE A9r18 1E98 72 49 FF 8L F1 19 A9 1BsF7
1EO8 14 BS FF A9 EA BI 4A A&sC 1EAO 20 47 BA BA 20 47 BA A7,0C
1E10 A9 1D 8D 4E A& A9 00 BDs40 1EA8 1B 20 47 BA AP 3D 20 47,65
1E18 F1 19 20 23 87 4C 9C 8Es87 1EBO 84 AD EE 19 18 69 20 20,64
1E20 A2 00 FO 04 A2 B0 30 02,73 1EEB 47 BA AD EF 19 18 69 20/8B
1E28 A2 40 BE FO 19 48 98 A2,4E 1ECO 20 47 B8A 6B 4C 47 84,01
1E30 00 4A 8D EF 19 90 01 EB/Cé 6601
1E38 4A 8D F2 19 BO 04 E8 EB,2C .
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0271~ A9 20 LOA $20 02C0- Cé6 F4 DEC F4

SCOFE GRAFHICS AND COMPUTER °*GENERATED® MUSIC 0373 ah 10 A4 STA AMLD 0302~ 0o ED ENE 0281
CTTTT TTomTTTT TUm mmomemen Tmom T o T oo 74— _
Herer combinedr are a8 courle of novelty demo programsy that have resided 85;3_ fg g; A4 gél 8322 gggz_ Eg 04 sgg 02CA
in our high RAM» 3londg with our utility krogramss, for wears: Thew have 0278~ 60 RTS 0267~ 18 cLe
been written as subroutines callable from MONr EASy and RAE» and return 627C- 20 86 83 JSE 3384 0208~ 90 E7 BCC 02B1
to the caller when the Terminal BREAK kew is held down. The music 027F - BO 02 BCS 0283 02CA— ca INY
rrodgram is based on T. C, .0’Haver’s °*More Music for the 6502*, RYTE, 0281 - 90 an BCC 0210 02CR- Cé F3 DEC F3
Jurne 1978, The score drarhics prodgram is based on one diven by Koy 0283- 60 RTS 020D~ Do Cb' BN

i i i . iphi i E 0297
Flacco in *Graehics Interface®y which he calls °*Starburst Grarhics®y in 02CF -~ AS EE LDA EE
6502 User Notes Issue 9710, Mr. Flacco’s rrodram is» in turns based on ) 0201~ 85 F3 STA s
D. Johh Anderson’s “Serendiritous Circles®s BYTE: Audustsy 1977, Inci- 0200 A? F2 85 FS A? BE 85 Fé,C7 02n3= A9 02
dentally, the "Swirl® rrosram susplied with MTU‘’s Visible Memory is 0208 A9 3F 8D 03 A0 8D 02 AO,OE 02D5- 85 Fo ;?2 ;82

0210 AS Fé6 4A 49 FE EA EA 38,46

closelys related. :
0218 45 F5 EA EA 85 F5 4A 18,50

o2n7- 20 86 B3 JSR 8386

The oridinal articles fully describe how to chande rarameters to change 0220 65 F6 EA EA 85 Fé 4A 85,C9 8%32:' Zg CF BCC 02AB
the arreadrance of the disrlaus or the sound of the music, Our version 0228 F8 49 FF 38 49 00 EA EAs7E g RTS
of the rrodrams initializes the starting values to rrovide an inter- 0230 B85 EA A5 F5 4A 85 F7 49,964 0284 A7 08 85 EE A9 OF 85 EF»50
estind mixture of the *exrected® and the ‘unexrected®, Sorrs there’s no 0238 FF EA EA 38 49 00 85 E9,78 028C A9 OD 85 F2 A9 3F 8D 03,F5
source coder but the prodrams are shortr and the aldorithms are simele! 0240 A0 04 A6 F7 AS F8 20 64,DA 0294 A0 AO 00 98 29 FO 44 4As7A
The prodrams have been moved to low RAM for smaller SYM’sy and will 0248 02 A6 E? AS FB 20 64 02,8E 029C 4A 4A 85 FO 98 29 OF 25,78
require two simple six-bit DAC’s,» 35 shown in the sketch. The desisgn is 0250 Aé E? AT EA 20 64 02 A6,»D8 0244 FO 65 FO 25 EF 85 FO A2:F8
a8 modification of the one diven in Chamberlin’s music article; the 0258 F7 A5 EA 20 64 02 88 10,7C 02AC 00 AS F2 B5 F4 BD 00 03,88
resistor values were chanded to fit values carried in stock by Radio 0240 E1 4AC 7C 02 18 69 20 8Ds55 02B4 8D 01 A0 BA 18 45 FO AAs87
Shack. A second sketch .shows an °add-on® to sProvide an eisht-bit DAC. 0268 00 A0 BA 18 69 20 8D 01,AE O2BC C6 F1 DO 04 C4 F4 DO ED»8B
A simples one transistory or single chiry amrlifier of nearluy anu ture 0270 A0 A9 20 8D 1D A4 2C 04,95 02C4 FO 04 EA 18 90 E7 CB Cés86
will provide the audio. The two DAC’s are connected to PAO throush PAS 0278 A4 10 FB 60 20 Bé B3 RO,7D 02CC F3 [0 CB AS EE 85 F3 A9+C5
and PBO throudh PBS on the Arrlication Connector The sketches are roush 0280 02 90 8D 40sFC 02D4 02 85 FO 20 86 83 90 CFsC4
(rleagse fordive the aualitu);i mavbe one daw SYM can be trained to do my 44FC 02DC 60,24
drawinds on rarerr 3s well a3s av turing. . 3124
: . . ) HEX DUMF OF °VOICE®* TABLE
0230~- 895 EA STA EA "MUSIC GENERATOR® PROGRAM "MUSIC GENERATOR®
*STARBURST® SCOPE GRAPHICS 0232- A5 F5 LDA  F5 0284- A9 08 LbA  #08 0300 32 34 35 36 38 37 38 B9+AF
PROGRAM 0234- 44 LSR A 0286- 85 EE sTA EE 0308 39 3A 3A 3B 3B 3B 3C 3I,86
0200- A9 F2 LDA $F2 i 0235~ 85 F7 STA F7 0288~ A% OF LDA $OF . 0310 3C 3C 3C 3C 3C 3C 3C 3Csé6
0202~ 85 F5 STA FS 0237~ 49 FF EOR #FF 028A~ 85 EF STA EF 0318 3C 3C 3C 3B 3B 3B 3B 3IBs4l
0204- g; gi ;?2 :2E gggz“ E: zgﬁ 028C- A% 0D LDA #0D 0320 3A 3A 3A 3A 3A 3A 39 39,0F
0206- 81 - 028E~ 85 F2 STA F2 0328 39 39 39 39 39 39 39 39D
0208~ A9 3F LDA  #3F 023B- 38 SEC 0290~ A9 3IF LDA  #3F 0330 3A 3A 3A 3A 3A 3B 3B 3sIAZ
020A- 8D 03 A0 STA  A0O3 023C- 69 00 ADC  $00 0292~ 8D 03 A0 STA  A003 0338 3B 3C 3C 3C 3D 3D 3D 3D,8D
020D~ 8D 02 A0 STA  A002 023E- 85 E9’ sTA  E? 0295- A0 00 LDY  #00 0340 3E 3E 3E 3E 3F 3F 3F 3F,81
0210- AS Fé LpA  Fé 0240~ A0 04 LOY %04 0297- 98 TYA 0348 3F 3F 3F 3F 3F 3F 3F 3F,79
ggi%- :3 FE Egz gFE 8;:3“ zg i; tg: :; 0298~ 29 FO AND $FO 0350 3E 3E 3E 3D 3D 3C 3IE 3Brb2
213- - 029A- 44 LSKR A 0358 3B 3A 39 38 I8 37 36 35,22
0215~ EA NOP 0246~ 20 64 02 JSR 0244 029B-  4A LSR A 0340 36 33 32 31 32 2F 2E 2D, AA
ggig— gg ggz gg::" zg Eg tg: §; 029C~ 40 LSR A 0368 2E 2B 2A 29 24 27 24 25,F2
- : . -8 ' : 029D- 4A LSR A 0370 24 23 22 21 21 20 iF 1FsF
0218~ 65 FS ADC © FS5 T 024D- 20 44 02 JSR 0264 029E- 85 FO STA  FO " 0378 1E 1E 1D 1D {F 1D 12 1c.5§
83:2— é: :g: 8322" :g EZ tg: g: 0240- 98 TYA 0380 1C 1C 1D 1D 1D 1D 1D 1E,CE
- - 3 02A1- 29 OF AND $0F 0388 1E 1F 1F 20 20 21 21 2
021C~ 85 FS STA FS 0254~ 20 64 02 JSR 0264 02A3- 25 FO AND . FO 0390 23 23 24 24 25 26 26 2;:g5
021E~  4A LSR A 0257-  AS F7 Lox  F7 02A3- 45 FO ADC  FO 0398 28 28 29 29 29 2A 2A 2B,3E
021F- 18 cLC 0259- A5 EA LA EA O2A7- 25 EF AND EF . ©O3A0 2B 2B 2B 2B 2B 2B 2R 2As95
0220~ 6§ Fé ADC Fé 025B- 20 64 02 JSR 0264 0249~ 85 FoO STA Fo 03A8 2A 2A 29 29 28 27 27 246,07
gggg* E: :g: gggﬁ‘ ?g £1 gﬁz 0242 02AB~ A2 00 LD: #00 03B0 25 24 23 22 21 20 1F 1DyE2
- - 02AD- A5 F2 LD F2 O3B8 1C 1B 19 18 17 15 14 13,9
0224~ 85 Fé STA Fé 0261~  4C 7C 02 JHP - 027C 02AF- 85 F4 STA F4 03C0 11 10 OF OB OD OB 09 oe:og
0226~  4A LSR A 0264- 18 CLE 02B1-  BD 00 03 LDA  0300,X 03C8B 07 06 05 04 03 03 03 01,23
0227- 85 F8 STA F8 0265- 69 20 AIC 20 02BA- 8D 01 AO STA  A0O1 03D0 01 00 00 00 00 00 01 00,25
0229~ 49 FF EOR ¥FF 0267~ 8D 00 A0 STA A000 02B7- 8A TXA 0308 03 00 01 01 01 02 03 04,34
022B- 38 SEC 02@0— 8A XA 0288~ 18 cLC 03E0 07 04 07 08 09 OB OC OD,»7D
Q22C- 69 00. ADC #00 026B- i8 cLC 02B9- 65 FO ADC FO O3E8 OF 10 12 13 15 14 18 1Ay1E
Q22E- EA NOFP 026C- 69 20 ADC #20 02BB- AA TAX 03F0 1B 1D 1F 20 23 23 25 27427
Q22F- EA NOP Q26FE~ 8D 01 A0 STA A0O1 02BC- Cé F1 DEC F1 O3F8 28 2A 2B 2C 2E 2F 30 31,8E
02BE- DO 04 BNE 02Cé6 278E
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COMFUTER MUSIC

One of the most hélepful articles available on comrputer rlased (fhot com-
ruter comrosed) music is Hal Chamberlin’s °*A Sanpl1ns of Technisues for
Computer FPerformance of Music"s BYTE» Sertember 1977, This *classicasl’
article has been reprinted in The BYTE Book of Comruter Music» available
at manuy computer storess and will r=rove to be vour best starting roint,
Nesits read Hal’s updating article on "Advanced Real-Time Music Sunthesis
Technimues®s BYTEs Arril 1980, We heard a demonstration of Chamberlin’s
advanced techniauesy at the West Coast Comruter Faire in Marchs and were
much impressed.,

In the original articles Mr. Chamberlin dives 6502 subroutines for tone
denerationy and shows 8 simrle one~transistor amrlifier wou can hang
onto any output port bit (on the SYM wou can adart any one of the unused
on-board buffers for this. purrose). You can use either timed delay
loors or the pair of timers in one df the VIA‘’s to deherate any desired
tone for any desired duration. We recommend that wou truy both methods.
With either of these arrroaches the sound timbre is limited to what sou
can det by changing the dutu-cucle of the sauare wave.

For a vricher rarigse of timbrer Hal (and we) recommend the DAC
(digital-analoga converter) arerroach. The article dives all circuit
details hecessary to build-your-owny so we will not rereat the details
here. You can also use anw commercialls available D/A chir. We
recommend that that sou consider the comelete DAC boadrd manufactured by
Mr. Chamberlin’s compansy Micro Technolodw Unlimited (MTU). It in-
cludes its own audio amrlifierr and also includes a share cut-off
low-rass filter» necessary to eliminate the ‘"aliasing® distortion
introduced by samrling 3 wave-form table at too ‘high a rate, This
distortion is particularly annowing on the higsher freauency notes. A
cord of the oridinal article is suprlied with the boards as is 3 KIM
demonstration tare. Since the KIM tare is imcomratible with SYM (rades
zero and one are included)s we -have made arrandements with MTU to
provide SYM tares. MTU &lso. has an Advanced Music Software rackade
written for the KIM. We will eprovide an Aprendix to their packade and a
cassette for the SYM. See back rade for orderind information.

been using the Advanced Music Software Fackage for nearly two
It contains a Fourier sunthesis subroutine for deneratind wave
sharesy the NOTRAN (NOte TRANslator) Comrilers the NOTRAN Interrreter,
and a3 demonstration NOTRAN ‘Score®. The SYM-1 wversion has been
reorganizeZ to eliminate rrqblems with rades zero and one read-ins and
is started with an .E instead a .6y to initialize the rade zero data.
Wwhenever visitors ask about our SYM» °"But what is it good for?'s; thew
are most impressed with SYM’S rendition of *The Star Seandled Banner®,
"Exodus®y the NOTRAN score ands at Christmas timey *Deck The Halls*
Onlw the NOTRAN Comeiler portion of the Advanced Music Software rackade
reauires a terminaly but because the inrut/outrut rortion of the rrodram
is written as a2 "satch®s sou may write wour owny to make use of the hex

rad and segment disrlaus.

We have
4ears.

MUSIC FOR THE SYMPLE SYM

You can #law some interesting music on the comrletelw ‘unimrroved®
5YM~1. The only added "hardware® wou will needs and wou can ‘horrow’
thats is a ‘*chearie® AM radio tuned to 2 clear srot on the dials, and
sarked near the SYM. I have a radio sitting near muy florrs disk sustem
and the rhuthm effects durinsg a lonsg disk-to-disk cory helrs to rass the
time awas. Laterr You may wish to add a small speaker or 3 transistor
radio ture earrhone through a3 one transistor buffer. Use one of the
four available transistor buffers on the SYM itself. These saw be re-
wired as desiredy and to or from anw I/0 rin., If wour cassette recorder
permits monitoring durind recordingy sou may use it as wour audio outrut

device. Ands nowr about software.c.eose
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MORE ON JACK BROWN‘S THREE BASIC ENHANCEMENTS

Jack Brown is nrnow using RAE-1 instead of the very dood Microware
Assembler hg qdapted from his KIM-1 sustem. He has also rerlaced his
older termininal with a KTM~2/80s and he will be detting a cory of the
SYM WORD FROCESSOR (SWP-1).

We are declaring his oridinal articles *out-of-rrint® (We Xeroxed cories
of the originalss as the orders came iny and could still make additional
coriesy if reauired)s and rerlacing them with a second edition. The
second edition includes 2 16 rage manualy and a cassette dump of the
source code in RAE forsats which is heavilly commented. The full source
code will reecuire .CT. We think that we will also include an
abbreviated source coder with the oridinal line numberss but strirred of
comnepts and remarksr so that it can be assembled in 2 single rass on a
14 K 8YMy if rossible., The new rackasge will be available 1 June 1980,

We keer careful records on what each individual subscriber buus froa the
uSgr's Groury so we can send them errata sheets and urdates. To keer
fa:th.uith those who rurchased any of the original three Brown articless
we will consider the second edition to be in the nature of an urdates
and allow full credit for rrevious purchases to be aprlied adainst the
cost of the second edition.

HIGH RESOLUTION GRAPHICS

As wou have seen in Bill Gowans’ articler any terminal with cursor
control can be used as a “rlotter®y with resolution ur to the number of
cursor positions available. Ify in additions the terminaly like either
the KTM-2 or the KTM-2/80y rrovides 3 set of srarhics sumbolss the tes-
olution may be doubled.

*Self-contained® suystemsy e.g.s Fet and Arrles do not communicate with
their built-in CRT screens over a serial data line, Ratherr 3 rortion
of memory is 'maPPedf onto the screen. The memory is treated bw the
6502 as ordinary memorwi the 6502 need not concern itself (no software
is reauired) with detting the roints ori the screen. .

If wou wish hisgh resolution drarhicss like the Arples’ 280x192r wou will
need an 8 K memors board with video carability., There are 2 number of
such boards availablei the one to get derends mainly on the exransion
bus structurer and suystem Packade approach vou select. We 1like MTU’s
Packade arpproach (it took us over two uvears to make ur our minds!)y so
we now have their 8 K Visible Memory., We have had it less than 3 week:»
and took off 3 few hours from ereraring this issue to get °Random
Checkerboard”» "Swirl®, and "Life" doind. Note that with its resolution
of 320x200 it will rermit a text diselay of 22 lines of 53 characters.
This is better than the KTM-2, but I will still want the -2/80 for word
Processing.

The Visible Memory and 3 simerle QWERTY keuboard can be used together in
rlace of 3 serial terminal. Software (for KIM-1) is provided. Nelson
Edwardsy who rlaved 3 larde role in désigning SUPERMONy has sent me a
rortion of his SYM version of the MTU softwarer to helr us in our
conversior. The SYM version will be shorter than the KIM version
because of all of the utility subroutines in SUPERMON!

Note that Bill Gowans called his dgrarhics with a
functions combining Y and X into one rarameter., The Visible Memorw will
need 2 two rarameter USR functions since 320 > 255, A far better
arproachy howeverr is to ratch a full set of Grarhics Commands to BAS,
We will be working on this ourselvesy and will serve as a ‘"clearinsg
house® for information on Visible Memory Software.

sindle rarameter USR
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Mang SYMmers wuse BASIC  as their *first languasge’y and do their text
Frocessing in BASIC» rather than with RAE. For the occasional short
machine landuage utilities they write to sueptort BASICs the 2KSA is a
natural. Here is 2 rortion of a letter from FEruce Thomesons Aerlied
Fhusicsy Cornell Universitys Ithacas NY 14853, and 8 cory of the rrodram
he mentionss writtern in 2KSA format. Sreaking of 2KSAr we will shortly
be mailing out an uerdate sheet.

Erclosed is a short proaram called by BASIC’s USSR to dume
or load specific memory iocatiens, e.s.if you POKE‘d a data file into
some unused memory. vou can dumF it under Proaram control; or you can

brina in successive data files to be used by BASIC. COn lcoad the error
code is returned.

Basic USK Module

LSDATA - To load or save specific memory locations
undet Proaram control.

Called by X=USR(address.flaa/fFilesstart.end)

where address is that of the module
flas/file has a zero in the first brte for load
anythina else in the first byte For save
. has the file no. in the second byte
start is the start address of the data
eénd is the address of the last brte of the data
X will be zero for no error

47 .=42F no EOF
255.=%FF framing error
204.=%CC checksum érror

For examrlel XZUSR(&"OEQG",&“00FF",&"0C00" ,&"ODFF")
Wwill load the next file én the tare into locations
$0C00 to $ODFF inclusive and indicate a read error
by the value of X, Provided the module is located

at $0E0U.
208688 LSDATA JSR ACCESS R
AA TAX aet END from- [A.Y] and add i
ce INY
BC4AAS STY PARM
DOOo1 BNE NOBUMP
ES INX
BE4BAE NOBUMP STX PARM+ 1
68 PLA o
8D4CAB STA PARM+2 set START L
68 PLA
8D4DAG STA PARM+3 aet START H
€8 PLA
B8D4EAB STA PARM+4 aet FILE#
) LDY# 80 hiah speed flas
68 PLA 00=1lopad
FOO0S BEG LOAD
20878E JSR DUMPT
9009 BCC CSET
20788C LOAD JSR LOADT
A3 TAY error code for load in ¥
AS0U LDA# 00
001 BCS CSET
A8 TAY
209C8B CSET JSR NACCESS
4T4CDY JUMP RETHURN
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INEXPENSIVE DI/A CONVERTER

SEE CORRECTION IN ISSUE #4 }
Chir is 2 40350. Pin 1 is +5 V. Fin B8 is Grourid. FPins 13
and 16» N.C. R is 220 K# r is 27 K,
You will need one for musicy two for score drarhics. The mo;t
significant bits section is ortionaly but bou may want it for
music arplications. .

kR kR R K

v
RIT 0>—— 14 15 BIT b)--]-: 14 15 A,
R R r

BIT 1)—— 11 12 ] 11 12—
R ) r
RIT 2y—o 9 10 p—t | BIT Bp—y— ¢ 10 M.
) rr r o7 r
BIT 3>—— 6 YA SN Y N é 7 A
: r r r
BIT 4)——4 4 5 e ] 4 5 AN,
r r

RIT 5 2 kI S R | -y 2 3
Least significant bits Most sidnificant bits

Score and/or

Audio Amplifier

4,7 Hes

Ground ——

A NOTE FROM IOM GETIYS
A common control structure is the inrlementation of a3 comruted

GOTO or GOSUB. It is not unususl for the flow of control within

a rrodram to derend on data entered by a users a8s in an editor or

interactive dame rrodrams or on reriodi¢ samrled inruts such as
those in real-time control sustems,

Here are two methods of imrledenting an indexed indirect JMP or
JSR on 8 6502-based machine. The first methods called ‘vectoring®,
is used extensively bw the SYM monitor and is one reason the SYM is
50 versatile 4 comruter., Three butes are reserveds with the first
containing a héx 4C (JUMP). After the target address has been com-
Puted or looked ur it is rlaced in the next 2 butes of the vector.

A JMF or JSR to the vector causes control to rass to the selected
module, ’ ' '

The second methody howevers is the more effective and concinnate,
Let’s surrose we wish to call routine Xs and that the asddress table

is structured as 2 rows! TEBL.LO containing the low-order butes and
TBL.HI the high-order butes. Consider the following routine!

CALL.X LDA TBL.HI+X $GET ADDRESS X, HIGH BYTE

PHA FAND PUSH IT TO THE STACK
LDA TEL.LOsX $GET ADDRESS X» LOW BYTE
PHA FAND PUSH IT TO THE STACK
RTS 60 TO ROUTINE X

By doing 3 JMF or JSR to CALL.X an indexed indirect JMP or JSR
will be effected to the Xth routine. Orie roint to be observed here
is that the execution of 3 KTS instruction rops the stack into the
rrogram counterr and then increments it, Thus the addresses in the
table must be one less than their actual value. SYM-FHYSIS 3-24




A TAPE OPERATING SYSTEM FOR SYM

Frank Winterss School of Marketinds Universits of New South Waless P, 0.
Box 1+ Kensindgtons Sudnesds Australia 2033y sent us a Brief noter and an
*unreadable® tare a8 few weeks ado. The tare sounded rather hisgh
ritchedy I thousht. That very same day I received 3 letter from Manfred
Rurows Karuzinerstr. 2y [-8000 HMuenchen 2s West Germahss who exrlained
thow he only #ot rerfect cassette rerformance bs lowering Cié6 to to 0.022
uFdy but could now read cassettes written at 5600 Baud, I tried Frank’s
tares again at 2800 Bauds and thew read beautifullwy!

The srodram Frank sent Was a "teaser®., I wrote for more info and he
sent a8 new cassette. with source coder and some handwritten notes:
describing his Tare OPeratind Sustem, He calls it TOPSsy I 311 it
TOPSYs because like Toesy in *Uncle Tom’s Cabin"s it seems to have Just
gdrown. He has added solenoids to his recordersr for starts stors fast
forward and rewinds under computer contrdl. He formats the tares, theu
contain their own index datas etc., Just like a disk system. The source
calls out some external addresses by hex valuess so0 I can’t relocate it
too easily., Will tell wou more about it next issue.

Frank sent along 3 long voice recording telling me about his work and
other interestsi I still owe him @ rersonal answer. . Frank wbuld like to
near from other hams on 20 meters. His ¢all is VK2BLF.

FIX FOR THE BUG IN MOSER’S PADDLE GAME

Kin-Ming Kwoks 22 Tund Choi St.» 10th Floors Flat Ay Mongkokr» Hons Kondy

offers the followingd fix for the bud mentioned in the listing of the dame!

1000 LN =23

1260 PRINT CHR$(64)

1270 NEXT$ PRINT CHR$(27)+CHR$(103);
1335 AA=USR(40964132,0)

1770 AA=USR(AAX256)! PRINT CHR$(8)j}

SOFTWARE RECOMMENDATION

Jeff Holtzhan has sent us rreview cories of several vers useful utility
rackages for SYM-1» both on cassetteé and in EPROM., We have tested the
cassette versions (ro extra PROM sockets wet!) and have found them very
well desidneds indeed, He is offerins a rackade of SUPERMON Extensions:s
which includes an interactive trace/debus featurer SYM- BUGy and the
following new commands? :

CMD PAR.NR DESCRIPTION

A 0-2 Memory dumped as ASCII

B 0-1 Sets/deletes BRK instruction

P 0 Prints user flags as bilnary

¥ 2 Finds user string (hex and/or ASCIT)

H 3  Performs 16 bit Boolean algebra - AND, OR, EOR

K 0<1 Dumps stack with checksum

P 0 Sets/resets line printer driver (see note 1)

R 3 Program relocater - adjusts abs. and rel addresses

T 0 FEuter interactive trace mode

X 0-2 Disassembler (see note 2)

Y 0 User 1ink - does indirect JMP to sys. ram loc. JUMP6
4 2 GCalcilates 16 bit check sum of memory (prints sum only)

SYM-BUGy and the Command Extensionss are available in obJect code on
cassette for $14» and in 2716 EPROM for $50, including a User’s Manual,
The User’s Manual is available seraratelu for $6. The fulluy commented
source code listing is available for $10. Cassette versions are
assembled at $0200 or $3800, EPROM version is assembled at $F000.
Custom assembly at other locations is an additional $2. Overseas add $2
for Air Mail Postade. Please order direct from Jeff Holtzman, 6820
Delmar #203y St., Louiss MO 63130, SYM-FHYSIS 7 25

MISCELLANEOUS NOTES

Our HDE, Inc.» disk sustem is working quite wells thank sou. Onlw one
very minor bug that we have founds in the warm start of FODS after re-
sety it ‘“stutters® onces then continues rrokérluy. Lanns Mauder of Ad-
vanced Comruter Productss 1310 Edindgers Santa Anas €A 92705, has a3 ropy
of our SYM/FODS Sustem Disky and will shortly have his own SYM-1
orerating with the HDE Disk Sustem. Incidentallys Advancéd Comruter
Froducts is the first comruter store to sell SYM-FHYSIS over the
counter: Thew issue 3 very informative catalodi if you write for oner
tell ‘em "SYM-PHYSIS sent me’.

Flans for. interfacing the MC 6847/AMI 68047 VDG alrhagraphics chip to
SYMy a3t 3 cost of lgsé than $60s are now available from Marc Asgenas,
Flans include a schematicy wiring check listy rarts lists and driver
software source code listindgs, Price in U.5, Funds is $10.00 in the
U.S.s $11.,00 in Canadar and $15.00 elsewhere. Send orders to Marc
Aadenasr 1674 East M-36» FPinckness Mich.481469r U.S.A. Fleadse include =
mailing label with wour name and address.

Our SYM now sresaks to uss, through Dave Kemp’s SP-1 Sreech Sunthesizer
Interface to the Texas Instruments’ °"Sereak & Srell®" (tm) (see rade
1-21), It’s fun to use it with .V» to helr verifw 3 long obJect code
entry, SYM now sreaks only "Hex"» but the SF-1 Manuasl exrlains how to
extend its vocabularg, If SYM can srpeak and rlay musicy surelw I should
e able to teach it to sind! Would anw other users of the SF-1 like to
swar softuare?

One of my associates, "Skir® Frisbeer lent me his home-built, Gerneral
Instrunents AY-3-8%10 chir basedr computer controlledr, sound deneration
sustem. The parts cost under $50§ and it has real rotential for music
and sound effects creativity., *Skir® rromises wus some ~-8%910 driver
software as soon as I return his susteém to him!

Here are some tirs for bedinners only» others maw skir! After wou have
added the indisrensable rower suerplys arnd the convenient cassette re-
cordery start readind Lance Leventhal’s "4502 Assembluy Landuade Pro-
dramming® (see prade 2-27), Next wuwou will want on-board memory
expansions see rage 3-27 for epriceés on "sets® of 2114 memorus chirs: Ify
after adding 3 terminals wour finances are temrorarily strasineds and wou
need some low-cost software to exercise your terminal: consider either
Tiny BASICy or the 2KSAy derendind on wour specific interests or
arrlications, Bw this times wou are no londer 3 bedinnerr and will then
want either BAS-1 or RAE-1y or bothr and an additional 4K of on-board
memory wsing the Blalock board, You might want to add the MTU DAC»
described in this issues even before the terminals to dive uwou some
interfacing exrerience. In the next issue we will describe memory
expansion areroaches from which wou can selecty when wou are ready to so
"a3ll the Wau*

Sorry that the mail comes in so fast that we have an ever increasing
auteue., Have tried to answer a3ll *crisis® mailj other letters must wait.
If wou have real eroblems with SYMs feel free to call., We’ll sget vour
rroblem solveds somehow. Had better stor nowi so tired I tried to
insert two florries into the same drive at the same time!

A TERMINAL TIF

To Put wour terminal on "LOCAL®y if wou want to "doodle® with the KTM-2
while in MON» Or if wou want to rrint dater times titler remarksr etc.»
on gour TTYy orf other erinting terminals use Control 0. After doodlings
or rFrintingy return wsour terminal to "LINE® with another Control 0.
This feature is not-too-well exrlained in section 9.7 of the SYM
Refererice Manual.
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SHOFFING LIST OF ITEMS AVAILAEBLE FROM SYM-1 USERS’ GROUF

All rprices given below are now obisolete. Flease use rrices

on the most receént issued "Shorring List",

CARL MOSER‘S SYM WORD FROCESSOR (SWF-1): .
FULLY COMMENTED SOURCE COLE ON CASSETTE. THE MANUAL IS
ALSO ON CASSETTEs WITH EXAMFLES OF THE USE OF SWFP-1.
AFERIODNIC UFDATES AND FULL SUPFORT WILL BE FROVIDED.
FRICE $35.00y FIRST CLASS/AIR MAIL WORLD WIDE.

JACK GIERYIC’S *JACK-BUILT PROGRAMS®!
ON CASSETTEy WITH INSTRUCTION SHEET.
1. DEPTH CHARGE k
2., DTHELLO
3, CONCENTRATION
4, GRAFHICS DEMONSTRATION FACKAGE
5. PLOT

6. BAR GRAFH
FRICE $4.00 FOR ANY ONE, $5.50 EACH FBR ANY ADDITIONAL PROGRAM.

ALL SIX FOR $30.00s FIRST CLASS/AIR MAIL WORLD WIDE.

JACK BROWN’S BASIC ENHANCEMENTS:
SECOND EDITIONs SOURCE CODE ON CASSETTE IN RAE FORMAT
WITH SIXTEEN FAGE MANUAL. THE ORIGINAL EDITION, AS DESCRIEEL
IN SYM-PHYSIS ISSUE #2y IS NOW OUT-OF-PRINT. FURCHASERS OF
THE ORIGINAL EDITION WILL RECEIVE FULL CREDIT TOWARDS THE
PURCHASE OF THE SECONI! EDITION.
APERIOLIC UFDATES AND FULL SUPPORT WILL EE PROVIDED.
FRICE $35.00; FIRST CLASS/AIR MAXL WORLD WIDE,

MICKO TECHNOLOGY UNLIMITEDL PRODUCTS (SYM VERSIONS ONLY)!
DAC MUSIC RDARD WITH HARDWARE MANUAL ANI' BYTE ARTICLE REPRINT,
CASSETTE WITH OBJECT CORE AND THREE SONGS 1S SUPPLIED.
PRICESy FIRST CLASS/AIR MAIL $51.00 US/CANADA, $52.00 EUROFE
$53.00 ASIA/PACIFIC.
ADVANCED MUSIC SOFTWARE FACKAGE, WITH FULLY COMMENTED
SOURCE CODEs AND OBJECT CODE ON CASSETTE.
PRICESy FIRST CLASS/AIR MAIL $21.50 US/CANADA, $22,00 EUROFE:
$23.00 ASIA/PACIFIC,
VISIBLE MEMORY SOFTWARE ON CASSETTE WITH SUPPLEMENT TO
MTU MANUAL AVAILABLE 1 JUNE. PLEASE WRITE FOR FRICES.

2114 MEMORY CHIFS!
6 CHIPS (3 K) FOR $33.00 FOR ON BOARD SOCKETS

8 CHIPS (4 K) FOR $42.00 FOR BLALOCK MEMORY BOARI
14 CHIPS (7 K) FOR $72.00 FOR BROTH
OVERSEAS ADD $1.,00 FOR POSTAGE

SEE ISSUE #2 FOR FRICES ON THE FOLLOWING:
EXTENBED TINY BASIC FOR SYM-1s PITTMAN
6502 ASSEMBLY LANGUAGE PROGRAMMINGy LEVENTHAL
RAE NOTES UPDATING SERVICE N

SEE ISSUE ¢1 FOR PRICES ON THE FOLLOWING?
2K SYMBOLIC ASSEMELER, DENISON
SYNERTEK TECHNICAL NOTES

SUFERMON VERSION 2
RAE-1/2 WRITE OF CALL FOR FRICES OM OTHER

SYM-1 SCHEMATIC SYM FRODUCTS: SOFTWARE DR HARDWARE.

RLALOCK ADDRESS CHANGE

Johr Blalock’s correct address for the 4 K Memors Exransion Boardy and
the "Double ROM®* Adarter» is P. 0. Box 39356s Fhoenixs Arizona 85069,
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