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FROM THE EDITOR

This issues as rromisedy is heavily devoted to comruter music and
grarhicss Firsty thoughs let us roint with rride to our "new look®s
rlesse observe the right Justified text. No more slorry radded right
margins. We’ll tell wou later how it was donesy and tell sou how wous
toor can make 38 high-class wdrd rrocessor out of gour SYM-1.

As for drarhicsy we will rresent examrles of both oscilloscore and
KTM-2/80 rrodrams. And for the musicy we will concentrate ma2inly on the
/A (DAC or Digital-to Anslog Converter) aerrroachs although other
methods will be described, We develored a8 number of music and drarhics
#rograms for our KIM several 4ears adgo. These were hand assembledy
ratched for the SYMs relocatedsy modified to include TSTAT so we would
not have to hit RST to det out of an infinite loory etc. There is no
source code for them. We therefore will rublish them in disassembled
formy and refer wou to the oridginal articles for the comments.

One of our draduste students develored some score drarhics for the KIM
as rart of a draduate rrodect. These included a FONG dames a8 FRouncing
RBall simulatiorns a Raster Grarhic Disrlaws and 3 Vector Disrlaw which
showed five lines of five alrhanumerics (sort of & crude turewriter).
All but FONG» which derends on the KIM keurad logicy have been
"transcribed®” for the SYM. We are now fixing wr 3 simele-minded
two-axis laser deflection sustem involving mirrors and sreakers to
#roduce wall sized laser dgrarhics, Unfortunatelws rrodress is slow.

Harry reading, hardware rut-todetherindg, rrodrammings and theny watching
and hearing wour SYM rerform!
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SYM WORD FROCESSOR

This issue was "set" with an early version of Carl Moser’s new SYM Word
Frocessor (SWF). We were sent a ereliminarwy version for testing and
debugdging, We rerorted the minor busgs back to Carly a2nd suddested some
new features to be added., The imrroved versions SWF-1y is now available
on cassette. No erinted manual is w#rovideds buts, with the fully
commented source code and 8 surrlied examrle
of a text file showing its user the cassettle
material exrlains itself. The cassette con-
tains three cories each of the comrlete
source codey 2 version strirred of all com-
mentsy and a8 samrle text file. The "strir-
red" source code will rermit & euick as-
sembly (without the need for .CT). SWF-1
does not srlit wordsy that isy it will not
hyrhenate for wou., In wide columns this is
not 2 mador rroblem. In narrow columns like
this oney wou maw want to do as we have
done. If the wide sraces between words are
obJectionables &2 few iterations of a8 manual
hyrhenization rrocess will fix thinds urs 3s
we have done here. As is our established
rolicyy we will fully surrort this rroduct
with imerovementsy correctionsy suddestions
for better usey ete. SWFP-1 is actusllu eas-—
ier to wuse for text editing than RAE-1
alones since there is no need to trey to
eaualize the lines. SWF-1 ruts 31l of the
lines into one londg string., After denerating the texts additional lines
are inserted to indicate raradrarh endindssy margin chandesy etc,
Wouldr’t wou like to be the first kid on sour block to have a really
fines "ur—to-date"sy truly moderns word rrocessor? Send for wourss TODAY!
See back rade for ordering information.

THE KTM-2/80

When I first saw the list rrice of the KTM-2/80y I thought it was a3 lot
of mornes to rut out for a kesboard and a8 handful of chirs,. That was
before I saw what came for the mones, Nowr I think that it is the most
cost effective terminal availables and that the rrice is wunbelievably
low for what 4gou dget. The -80 has TWO microrrocessorss a 4502 and a3
6507y two VIA’sy 2 K of RAM and 12 K of ROM! It is a3 truley rrofessionsl
stand-alone terminal (carabable of 9600 EBaud) and I use it on our local
timeshare sustem (3t onlw 300 EBauds however). The grarhics
carabilitiesy which are actually 160 by 48 (not 80 by 24)s are an added
toruss Surelus monitors are available for around $50y and & cabinet
maker can make a3 case for under $50., Where else can sou get 3 terminal
with 811 of the KTM-2/80 features for $5507

I am sctually bedinning to think of the SYM-1 as an accessors to the
KTM-2/80y converting it to a fully intellident terminals rather than the
other waw around., I have even suddested to Sunertek Sustems Corroration
that thew consider an enhanced KTM board with sockets for MONs RAEs and
BASy and BK of RAM (giving ur the hex rad and the 7-sedment disrlaus).
The world’s renultimate Sindle Board Comrputer! Add 2 sindle exransion
iroard with Pprom burners disk controllers and 24 K of RAMr and, with 3ll
of the fine SYM software becoming availables Ssnertek would have 3
really rowerfuls low-costs surer develorment sustem. Judding by the
letters we receiver many of our readers are well on their waw to
assembling such dream sustemss on their owns but not rackaded as "neatlu*
35 could be.
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Mans have written and called about ursrading their 40 column KTM-2 to
the 80 column carabilitu., Some bad news and some Hood news. If wou
have the earlu model KTM-2, (rrior to S.N. 0733) it cannot be done. For
the newer models Sunertek will release & conversion kits, avesilasble
through the Users’ Grour. Wiselwy Sunertek is waitindg until & detsiled
technical manual describing the conversion rrocedure is available. The
conversion manual is beind rrerared bu an exrerienced SYM-1 users Eob
Muerss 109 Fire Lanes North Care Maur NJ 08204y (609) 522-7781y x 250,
Contact ERob directlw for availsbilitw informations horefullw we can
announce the availability of the kits and manual in our next issue.

CASSETTE RECORDER TIFS

Qur lons lasting eroblem with unreliasble cassette readback has been
solveds and in 3 very simele manner indeed! We can now read almost anw
tare senmt to us at any setting of the volume control above 8 minimum
threshold. We rerlaced the 0.22 ufd caracitor at C16 (rnow on all new
sroductions and sent with the MON 1.1 rerlacement kit) with the oridinal
0.01 value. The lower value hlocks out low freguencu hums flutter, and
wow. We have made the chande on eight of our local SYM-1s and
recommended it to othersy who have called concerning cassette rroblemsy
then called back to rerort that the fix also worked on their sustems.

The SYM-1 cassette subsustem orerates at 1420 Baud, That can easily be
doubleds even with inexrensive recorderssy bw rerlacing the values of
TAFET1s TAPET2sy and HSBORY with one-half their default values. The
sreed can 3lso be trirleds or guadrurleds but at 4X (5.7 KBaud) the high
freauency resronse of the recorder itself becomes the limitindg factor.
We first became aware of this carability of SYM wheny on the same dady
we received a "unreadable® tare (which sounded rather high-ritched) from
one subscribers and a letter from another exrlaining how to incresse the
baud rate. We found that the unreadable tare had actually been sent
(unintentionally) at 2840 Baud, but was easily readable with the rrorer
parameter values. Try the higher ratesi thew do save time.

A number of readers who have had rroblems with cassette read reliabilitu
have sent im their own “fixes®s some of them recuiring *heroic"®
measures. If the fix described here does not work for gour sou misght
want to truy the one rrorosed by Jaw Sinnetts elsewhere in this issue.
Non‘t be satisfied with 1less than nearly 100X relisbility from the
cassette interface. It is carable of veruy high reliasbility, Since we
added our fix every cassette read failure was definitels linked to 3
tare defect at a srecific location on the tare. Once wou are sure that
a eparticular cassette is free of ‘“dlitches® wou can exrect 100X
readback.

One final note on readind commercially available KIM-1 format tares
which include either the tor of rade zeros the tor of rade ones or the
KIM-1 Sustem RAM at $1780+ (if uou have no RAM there wourself)! Use the
IO = $FF ortion to read in the data elsewheres 3ss for examrley with .L1
FFy0200. Incidentallyy MON 1.1 allows wou to srecify the value of
KMBORY at $A431., We wonders and will rrobably exreriment soon» whether
chanding the default value to the rrorer choice will rermit reading

My collesdues Dr. Garw Sittons Frofessor of Comruter Sciencer Califor-
nia State Universitus Chicos will be in residence at the Universitw of
Canterburys Christchurchs New Zealandr Mas 24-Julw 15, His areas of
interest include Date Ease Manadement and Orerating Sustems. He would
enJos meetindg with ans or 21l of sou.
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HARDWARE MODIFICATION FOR BETTER TAPE RELIABILITY
Jay C. Sinnett

U.S. Environmental Protection Agency
Environmental Research Laboratory
South Ferry Road
Narragansett, RI 02882

The first cassette recorder I tried with my SYM for data recording
worked extremely well. The volume and tone control settings were entirely
noncritical, and I never failed to read a tape correctly. However, when I
got RAE-1, I purchased two new recorders of a different make. These
recorders proved to be extremely sensitive to slight changes in volume and
tone controls. Even using different brands of tape was impossible without
resetting the controls. Fortunately, I was able to use an oscilloscope and
the Synertek tape diagnostic programs to completely solve the problem with a
hardware modification. If you have had this kind of problem, you may find
this suggested hardware modification useful. If your tape recorder is
reliable and easy to use, don't make any changes!

The designations left, right, etc. refer to the board when oriented so
that the printing on it reads normally.

1. Carefully unsolder the right-hand ends of both CR28 and CR29.

2. Bend CR29 toward the top edge of the board, so that the body of
the diode extends by the left-hand end of CR28 and R93. Bend
the free lead of CR29 so it touches or wraps around the
left-hand lead of R9Y4 and solder it there (ground).

3. Bend CR28 in the same direction so that it lies above CR29.
Solder its free lead to the left-hand end of R95 (+5V).

Before I made this modification, I had one extremely narrow range of
workable volume settings just above the threshold of detection of Sync.
After this change, my volume control could be set anywhere above threshold
without problems.

The reason this works is that when an audio cassette player plays back a
digital waveform, the amplitude of positive-going and negative-going peaks
are not always equal or even constant, but change according to the timing.
When the signal input to an unmodified SYM exceeds 1.4V peak-to-peak, the
diodes CR28 and CR29 conduct, causing C16 to build up a charge on each
peak. This charge in turn modifies the zero crossing time, destroying the
integrity of the data. The new placement of the diodes allows a signal
swing of 6.4V peak-to-peak before the diodes conduct to protect the LM311
comparator.

For the hardware purist or person who has not yet installed his hardware
modification which came with the Monitor update, I also recommend adding a
bit of hysteresis to the new circuit to avoid noise on low-level signals.
This may not be necessary in many cases.

1. Change R94 and R95 to 10092 resistors (supplied in the Synertek
kit).

2. Remove R87 and R126.

3. Change R96 to 100k (you supply).

4, 1Install a 2.2k resistor from the right-hand end of R94 to the
hole where the right-hand end of R126 was (you supply).

5. Install the R97 (1lk) and C16 (0.22uf) as instructed in the new
monitor kit.

THE NEXT ISSUE

comrarision of all known (to me) waus of exranding SYM-1.

discussion of "chear® video terminalss and inexrensive rrinters.
descrirtion of Frank Winters’ TOFS (Tare OPerating Sustem)s» with nearly
all the convenience of a DOSy at much slower sreedy but much lower cost.

XAndsy of courses more Frodrams!
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RAE NOTES

RAE NOTES No. 2 has been mailed to subscribers.
No. 2 contains a8 full descrirtion of the disk
vectors and flads built into RAE-1: 3nd illustrates
their use with the full source code listing of Tom
Gettuys’ RAE/FODS Linking Fatch. No. 2 listed six
absolutely safe rade zero locations comrletely

untouched bw BASy RAEy FODSs or MON., Mailed with
No. 2 was an annotated corw of Technical Note

1L0188Cy Februarwy 1980y "Adding Motor Control for 2
Second Cassette Recorder to SYM-1".

Also mailed with No. 2 was a USER FATCH FOR RAE-1
submitted bw Jean Cury 3 rortion of which is being

rublished in this issue. As more of RAE-1 wusers
bedgin to disassemble RAE’s obdect code and #robe
into its inner workingss we can exrect more
enhancements to be rFrovided, One of our readers has

#romised to rrovide 3 ratch to surrress the // st
the end of +FR+. Note that SWP-1s Moser’s SYM Word
Processors alreads does thiss and the form-feed
oreration in SWF-1 will force the ending ">" to the
tor of the nmext =age. No. 3 will include the long
rromised rade zero/radge one memore marsy and will
describe the use of the Printer Control Vector built
into the *HArdcory Set command.

Flease make the following correction to the RAE-1
Reference Data Card included with No. 1! In the
section “Recovers from Accidental Clear® rerlace
PR 9999 with FR /.

Jean M. Cery 29 Greenboro Crescents. Ottawar Ontarios
Canaday KI1T 1WSy submitted 2 very nice rerodram
called USER FPATCH FOR RAE-1, It rrovides a3 better
interface to 8 TTYs and has other nice features.
The comrletes fully commented, version is beind sent
to RAE NOTES subscribers. Fublished here is an  ab-
treviated wversion of that rortion of his Frodgram
which rermits the rrinting of an aslrhabeticallu
sorted Label File. He hes not wet found 3 waw to
surrress the srinting of the unsorted file, Can
angone helr him? It might 3lso be nice to rrovide
another ratch to rermit the rFrinting of 2 numeri-
cally sorted Label File.

*ASSEMEBLE LIST

0010 §SORTING FATCH FOR RAE-1

0020 FFORTION OF USER FATCH FOR RAE-1
0025

0030 3 JEAN M. CYR

0040 29 GREENEORO CRESCENT

0050 FOTTAWASONTARIO

0060 CANADA KI1T 1WS

0070

0071 jEditor‘s Note! To save srace
0072 §in the listingy rrinting of
0073 jthe Macro Exransions was sur-—
0074 jirressed., These can be found in
0075 ithe obdect code verification
0076 ibelow

1F71- 4C
1F88- A0
1F8A- E1
1F8C~- 30
1F8E- C8
1F8F- DO
191~ 20
1F94- A0

03

02
FC
03

EZ
F3
02

EO

LF

0077
0085
0200
0210
0325
0330
0350
0460
0465
0470
0475
0480
0485
0490
0495
0500
0505
0510
0515
0520
0525
0530
0535
0540
0545
0550
0555
0360
0565
0570
0573
0580
0585
0590
0595
0600
0605
0610
0615
0620
0625
0635
0630
0640
0645
0650
0655
0660
0665
0670
0690
0695
0700
0710
0950
0955
0960
0965
0970
0973
0980
0985
0990
0995
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’
LELSIZ
LEL
EUF
SCRN
SCRC
DUMMY
LMW

i
VEIMT

e o MT1

o o MT2

v e o MT3

11 1STORE

i
!

HTLOAD

USEREXIT
SORT
SORTLELS
NEXTLEL

NEXTCHAR

COMFSTRING

+DE
+IE
+DE
+DE
IE
+IE
+ MD

LOALD

$500

$0104

$00C8

$FE

$FC

0

(FROM TO)
(FROM)

STORE (T0)

LOAD

(FROM+1)

STORE (TO+1)

+ME

« MO
Loy
LoA
STA
BMI
INY
ENE
CFY
ECC
+ ME

+MD
SET
IFM
SET
XKk
IEP
STA
XKk
o o
STA
XXk
+ME

+MD
SET
IFM
KoKk
SET
IFP
LIA
XKk
IFF
LDA
XXX
+ME
+EC
+BA
.08
JMF
+IE

(FROM TO)
#0
(FROM) » Y
(TO)»Y
o o MT3

0o MT1
¥2
o o MT2

(ADR)
DUMMY = ADR
DUMMY
DUMMY = $100

$FF-DUMMY
XADR

DUMMY-$100
ADR

(ADR)
DUMMY=ALR
nuMMyY

DUMMY=$100
$FF-DUMMY
XADR

DUMMY-4$100
ADR

$1F71

$R0O03
$1F74

MW (LEL SCRN)
MW (SCRN SCRC)

Loy
LDA
BMI
INY
BNE
JSR
Loy

¥2
(SCRC) s Y
COMPSTRING

NEXTCHAR
ADRNEXT
$2

LDA
BEQ
LIA
EOR
EMI
LDA
CMF
EBCC
ENE
INY
ENE
LDA
EFL
AND
CMF
BEQ
ECC
ECS
ORA
CMF
EEQ
ENE

(SCRN) » Y
USEREXIT
(SCRC) »Y
(SCRN) Y
EOQS

(SCRN) Y
(SCRC) »Y
XCHANGE
NEXTLEL

COMPCHAR
(SCRN) s Y
EOSC

$$7F

(SCRC)»Y
XCHANGE
XCHANGE
NEXTLEL
$#4$80

(SCRC)»Y
NEXTLEL
HIGHLOW

MT (SCRC RUF)
MT (SCRN SCRC)

JSR
MT
EBCS

TYA
SEC
ADC
STA
LDA
ADC
STA
RTS

JEN

ADRNEXT

(BUF SCRN)

SORTLELS

*SCRC
*SCRN
¥SCRC+1
0
XSCRN+1

Label File is listedr enter
Start re-entry

1F96~ Bl FE 1000
1F98- FO D? 1005
1F9A- Bl FC 1010 COMFCHAR
1F92C= 51 FE 1015
1F9E~ 30 OB 1020
1FAO- Rl FE 1025
1FA2- D1 FC 1030
1FA4- 90 1R 1035
1FA6~ DO b 1040
1FAB- C8 1045
1LFA9- D0 EF 1050
1FAR- Rl FE 1055 EOS
1FAL- 10 0A 1060
1FAF—- 29 7F 1065
1FB1- D1 FC 1070
1FR3~ FO 0OC 1075
1FBS- 20 0A 1080 HIGHLOW
1FB7- RO C5 1085
1FB?- 09 80 1090 EOSC
1FBE- D1 FC 1095
1FBD- FO RF 1100
LFBF- [0 F4 1105
1110 XCHANGE
1115
1FDF= 20 F3 1F 1120
1125
1FF1- BO 81 1130
1135005
1FFE3~ 98 1140 ADRNEXT
1FF4- 38 1145
1FF5~ 45 FC 1150
1FEZ= 8% FE 1155
1FF9- AS FI 1160
1FFRB- 69 00 1165
1FFD- 85 FF 1170
1FFF- 60 1175
1180
1185
After the wunsorted
»RUn SORT# thensy after the Warm
messade and =romrts enter
listing
1F70 00 4C 03 BO AD 04 01 85,36
1F78 FE Al 05 01 85 FF AD FE»16
1F80 00 85 FC AD FF 00 85 FDsCS
1F88 A0 02 B1 FC 30 03 C8 LOsDF
1F90 F9 20 F3 1F A0 02 Rl FEsSE
1F98 FO D7 Bl FC S1 FE 30 ORy59
1FA0 B1 FE D1 FC 90 1B DO D6y26
1FA8 C8 D0 EF E1 FE 10 0A 29y9F
1FBO 7F D1 FC FO OC 90 OA EO»31
1FB8 C5 09 80 D1 FC FO EBF DO,sCE
1FCO F4 A0 00 B1 FC 91 C8 30s95
1FC8 03 C8 DO F7 CO 02 90 F%?,72
1FD0 A0 00 B1 FE 91 FC 30 03,81
1FD8 C8 IO F7 CO 02 90 F? 207K
1FEO F3 1F A0 00 El1 C8 91 FE»35
1FE8 30 03 C8 [0 F7 CO 02 90,49
1FFO F9 BO 81 98 3B 65 FC 85,29
1FF8 FE AS FD 69 00 85 FF 60s16
5316

>LAbelsy to det 2
of the alrhabeticalls sorted Label File.
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S0ME GAMES (AND MORE) FOR THE SYM-1 WITH KTM-2/80

Mare readers have askeds 'Game rFrodramsy rlease?'i nearly 3s many have
saidy "No damess thank sou!®. I think we can rlease both drours of
readers with the erograms we shall describer becauser while I incline

towards the "no dame" drours myselfy I did find these rarticular dames
fascinating. The story bedins with mu receiving a3 rrodram listings in
BASICy from Jack Gierwicy for rublication. Not wishing to rublish 2
rrodgram without testing it first, even thoush I know the author well
from having read manwg of his fublished articlesy I asked Jack if he
would mind sending me & cassette dumry in rlace of the listing., The
thought of serending mane hours kesing in and debuddging a8 ERASIC listing
is not my idesa of & dreat time. Wells Jack sent six rrodram rackades on
cassette! three gamesy two utilitiesy and & drarhics demonstration
rackade (GIF-1), GDP-1 is rublished here.

All six reeguire 4 K of RAM and a3 KTM-2/80 (no» the rrodrams will not
convert easily to the 40 column KTM-2). Jack’s skill with drarhics is
imFressive. Jack calls his rroduct line JACK RUILT FROGRAMS., No. 1 is
a one-rerson gamey DEFTH CHARGEy which requires 3 three dimensional
searchy and presents 3 simulated sonar-ture disrlaw., Nos. 2 and 3 are
two-rerson dgames. Tom Gettys would rather =13y adainst the comruters
trut I rather like the idea of having a3 human comranion around to share
the rleasures of the computer with., No. 2 is the well-known OTHELLO»
which I had never rlased befores but learned uickly enough., No. 3 is
an adartion of the old TV Game Show CONCENTRATION, adain well im-
~lemented by Jack.

Mu favoritesr because it was not 3 dame reeuiring rersonal comretitions
trut rrovides entertainmentsy was No. 4y the Grarhics Demonstration
Fackadey which also includes an examrle of Comruter Assisted Instruction
(CAI)., It asks bou to enter wour namer then asks vou to make 3
gselection from a "menu® (see listing)., *The Sauare Story" is a3 teaching
rrogdram. "Football Field" is 2 drawing of 3 football field. The others
are dunamic drarhic shows. What Martin Gardner has said about music
(see elsewhere in this issue) arrlies ecually well to art. To rara-
#hrase hims Art (with 3 carital A) and musics to be interestings, must
consist of the rprorer mixture of the "exrected® and the ‘unexrected®.
The rurelw random (incoherent) ratterns are dulls 3s are the totallw
regular (coherent) ones, "Ink Srots®" illustrate the Frincirle well,
The rpatterns are reminiscent of the Rorschach (Ink Srot) Fersonalitus
Testy excert that the bilateral summetrw is missing (must ask Jack to
include that feature in an urdated version).

No. 5y FLOT, is & multirle mathematical drarh drawing utility, and
No. 6y BARy is @ very versatile Bar Chart (vertical bars) drawing
utility, If "ou have the KTM-2/80 wou will endow these rrodramsi if sou
have the monew to srend on "luxury” itemss like the KTM-2/80s; uyou Frob-
ably don’t have the time to kew in londg rFrodrams. Fortunately, 311 of
the JACK BUILT FROGRAMS are available on cassette. See the back rade of
this issue for ordering information. A rrelinary version of the
GRAFHICS DEMONSTRATION FACKAGE is rrinted here for wour information. It
is definitely convertible to 40 columns. See what I meant about kewing
in 8 londg DZASIC rrodram?

E=2715=1241LIM=2000:TH=32:60T0100
FRINTCHR$(E)+"="i !RETURN

PRINTCHR$(E)+"R" RETURN

FRINTCHR$(E)+"G" {RETURN

PRINTCHR$ (E)+CHR$(114) i {RETURN

FRINTCHR$ (E)+CHR$(103) i {RETURN
GOSUR2:FRINTCHR$(Y+TH)+CHR$ (X+TH)+CHR$ (S) tRETURN
FORY=YSTOYS+YL:{GOSUER7 :NEXTIRETURN
FORX=XSTOXS+XL :GOSUER7 i NEXT !RETURN

NN DGR
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10
11

12

i

14

15

14

17

18

19

20

21

23

24

25

26

27

28

100
102
104
106
108
110
112
114
116
118
120
122
124
135
137
139
150
152
199
200
205
210
300
400
402
410
412
414
416
417
440
442
444
444
448
500
512
515
565

572

975
590
600
700

FRINTCHR$ (E)+*"H*"+CHR$(E)+*J" IFORA=1TOSINEXT tRETURN
X=INT(77KRNDC(1) ) $Y=INT(23XRNI(1)) {GOSUE7 :RETURN
GOSURS:GOSURG:S=124 IRETURN
GOSUR10:GOSUE3:GOSUEB4 IRETURN
YL=INT(21XRNI(1)) I IFYL<3THENL4
RETURN
GOSUE3:GOSUR4:GOSUR20:GOSUR2S ERETURN
FORA=1TOS000 I NEXT {RETURN
FORA=1T02000 i NEXT i RETURN
S=63+INT(S64XRND(1)) IRETURN
XS=INT((792-XL)KRNDC(1)) $YS=INT((21-YL)XRND(1)) IRETURN
X=X5:1G0SUBB: Y=Y5:G0SUR? i RETURN
X=X5IGOSURB I Y=YS+YLIGOSUB? :RETURN
Y=Y8:GO0SURY ¢ X=X5+XL : GOSUEB ! RETURN
Y=Y5+YL {GOSUR? ! X=XS+XL ! GOSURB!RETURN
GOSUR22:GOSUR23:G0SURS : GOSURS I RETURN
Y=YS+YL{FORX=XSTOXS+XL ! GOSUR7 ! Y=Y-1!NEXTRETURN
Y=YS5FORX=XSTOXS+XL  GOSUR7 :Y=Y+1INEXT{RETURN
FRINTCHR$ (Y+TH) +CHR$ (X+TH) i AIRETURN
GOSUE10:GOSUR2:FRINT*(XHI. I AM YOUR COMFUTER. I WOULD' LIKE TO *®
GOSUB2 ¢PRINT " )XKNOW WHO YOU ARE. FLEASE TYFE YOUR NAME®"
GOSUBR2:PRINT "XXAND THEN HIT THE KEY MARKED RETURN.
GOSUR2:FRINT®*~4"§ ! INFUT" " iN$IGOSUB10
GOSUB2:FRINT® ! &HERE IS A LIST OF THINGS I CAN DO FOR YOU "iN$i"."
GOSUB2:FRINT*#&TYFE THE NUMBER OF YOUR CHOICE ANDI' THEN HIT *
GOSUB2IFRINT"$8THE RETURN KEY. I‘M WAITING FOR YOU, *"iN$i"."
GOSUB2:PRINT*"&~1 THE SQRUARE STORY":!GOSUER2!FRINT®"‘~2 RECTANGLES®
GOSUB2:FRINT" (-3 TRIANGLES":!GOSUBR2IFRINT")-4 DIAMONDS®
GOSUB2:FRINT"%-5 RANDOM® iGOSUEB2IFRINT"+-6 RANDOM GRAFHICS"®
GOSUB2IFRINT"y-7 INVERSE RANDOM GRAFHICS®
GOSUB2:!FRINT*~-8 INK SFOTS":{GOSUR2:IFRINT".-9
GOSUB2:FRINT"/-10 FOOTBALL FIELD®
FRINT*"*:INFUT"YOUR CHOICE IS *"3BI!GOSUEIL0
IFB<1THEN108
IFB>10THEN108
ONBEGOSUE1000520005,900,200,7005800+s800,400,4005500
GOSUEB17:GOSUB10:GOTO108
END
GOSUR3:GOSUB4:FORK=1T010:GOSUE14:XL=YL:GOSUB20:GOSURLY
YL=1+INT(YL/2)IXL=YL!GOSUB26:YS=YS+YLIGOSUE27 IXS=XG+XLIYS=YE~-YL
GOSUB27:1YS=YS+YL {GOSUB26 INEXTKIGOSUES i GOSUES S RETURN
GOSUB14:XL=2%XYL:GOSUB16:RETURN
GOSUR3:GOSUB4{GOSURL1?IX=401Y=12
FORA=1T03!A(A-1)=A-21B(A-1)=A-2INEXT
FORK=1T0500 ! IFB=9THENGOSUE1?
A=INT(3XRNDC(1)) I IFA=3THEN412
L=INT(3XRND(1))3:IFL=3THEN414
IFAC(A)<>0THEN440
IFB(L)=0THEN412
X=X+A(A) L IFX<2THENX=77
IFX:>77THENX=2
Y=Y+B(L) ! IFY=-1THENY=22
IFY=23THENY=0
GOSUEB7 :X=X+A(A) IGOSUR7 INEXT:GOSURS : GOSUBS tRETURN
§=971X5=10:YS=10{E=10:G0SUE3:GOSUER4 {FORX=X5+4TOXS+48STEF4:GOSUES?0
NEXT:6=126FORX=XSTOX5+3:GOSUEBSP0 :NEXTIFORX=X5+44T0OXS5+47 1 GOSUES90
NEXT$6=113:Y=YS-11FORX=XSTOXS+47 GOSUR7 {NEXT:GOSUBS:S=103!X=X5-1
GOSUBS20:X=X5+43:GOSURS?0:5=119:Y=YS+B+1 IFORX=XSTOXS+47 GOSUR7 I NEXT
GOSUBS ¢ GOSURSL:Y=YS-21A=01FORX=X5+2TOXS+228TEFP4:GOSUE2:GOSUR281A=A+1

RANDOM INK SFOTS"

NEXT $A=50FORX=XTOXS+42STEF4:G0SUB2!A=A-101GOSUE28 INEXT tRETURN
FORY=YSTOYS+R:GOSUR7 {NEXTY !RETURN
GOSUE14¢XL=1+INT(75XRND(1)) :GOSUE16:RETURN
GOSUB10: IFE=5THENGOSUB3
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710 S=63+INT(LAXRND(1)) IGOSUR4IFORA=1TO2000X=INT(77%RND(1))

715 Y=INT(23%RND(1)) iGOSUR7 INEXTIGOSUES:GOSURS IRETURN

800 GOSUEB13:IFE=6THENGOSURS

810 FORA=1TO2000:8=63+INT(64XRND(1)) IGOSURLLINEXTIGOSURL2IRETURN
200 GOSUB3IGOSUB4IFORK=1T0O10:GOSURL4 XL =YL IGOSURR0IGOSUELY

P05 B=INT(SXRNDC(1))IIFE=5THEN?0S

210 IFBCITHEN?0S

?15 ONBGOSUER21,22y23,24

920 ONBGOSUR26y27927+26

925 NEXTK!GOSURS!GOSURGIRETURN

1000 GOSUB2IFRINT"#%XA SQUARE IS A SFECIAL CASE OF A FARALLELOGRAM. ALL

1010 GOSUB2IFRINT"$XFOUR SIDES ARE EQUAL IN LENGTH AND ALL FOUR ANGLES
ARE * :

1020 GOSUBZ2IFRINT"ZXRIGHT ANGLES (90 DEGREES). I WILL NOW DRAW AN EXAM
PLE ¢

1030 GOSUB2IFRINT"&XFOR YOU "iN$3"." iGOSURL7

1040 §=1241YL=121XL=241Y5=8!X8=31G0SUR3:G0SUR4:G0SURR25:GOSURLY

1043 GOSUB2IFRINT")ATHE SMALL SQUARE IN THE CORNER®

1044 GOSUB2IFRINT"XAMEANS THIS IS A RIGHT ANGLE.®:{GOSUER18

1045 GOSUB3:GOSUB4IGOSUB2IFRINT")X"+CHR$ (?7) 3GO0SUB2IFRINT ) $"+CHR$(113)

1046 GOSUBSIGOSURG:GOSURLY

1048 GOSUER2IFRINT",ALOOK WHERE THE ARROW IS FOINTING."

1050 GOSUB18:GOSUE4:GOSUB2IFRINT"X%Z"+CHR$(103)

1052 GOSUB3:GOSUBZIFRINT®)&"+CHR$(113)+CHR$(113)

1053 GOSUB2IFPRINT"X&"+CHR$(22) IGOSUB2IFRINT "+’ "+CHR$(92) 1GOSURS I GOSURSG
GOSUR17

1054 GOSUB2IFRINT".AI WILL NOW DRAW SOME SQUARES FOR YOU, "iN$i;","

1056 GOSUR17:!FORL=1T010:GOSURB10:G0SURL1?:G0SUB300:G0SURBIBINEXT

1060 FORL=1TO10:GOSUER19:GOSUR300INEXT IRETURN

2000 S=63+INT(S4XRND(1))IFORL=1T010:GOSUEL00 I NEXT {RETURN
0K

Here is what a rartial RUN looks like on 2 rrinting terminal, The "=*
sign (which followed 3 non-Frinting "ESC") sidgnals the KTM-2 that the
following two characters are absolute YsX cursor coordinates, The "HJ*"
seems to be 38 residue from the screen-clear oreration.

=(XHI. I AM YOUR COMFUTER. I WOULD LIKE TO
=)KXKNOW WHO YOU ARE. FLEASE TYFE YOUR NAME
=XXAND THEN HIT THE KEY MARKED RETURN.
w=— gy 5
HJ
=!&HERE IS A LIST OF THINGS I CAN D0 FOR YOU LUX.
=¥&TYFE THE NUMEER OF YOUR CHOICE AND THEN HIT
=$&THE RETURN KEY. I’‘M WAITING FOR YOUs LUX.
THE SQUARE STORY
RECTANGLES
TRIANGLES
DIAMONDS
RANDIOM
RANDOM GRAFHICS
INVERSE RANDOM GRAFHICS
INK SFOTS
RANDOM INK SFOTS
#=/-10 FOOTBALL FIELD

YOUR CHOICE IS

HJ
=#¥A SQUARE IS A SFECIAL CASE OF A FARALLELOGRAM. ALL
=$XFOUR SIDES ARE EQUAL IN LENGTH AND ALL FOUR ANGLES ARE
=ZXRIGHT ANGLES (90 DEGREES). I WILL NOW DRAW AN EXAMFLE
=&XFOR YOU LUX.
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MICRO TECHNOLOGY UNLIMITED SOFTWARE FOR THE SYM-1

Micro Technologss Unlimited hass for manws searss marketed am 8 Rit DAC
Boardy RK-1002y for music generations arnd the B8K RAM Visible Memors
Boardy RK-1008y for high resolution drarhics. These are available from
MTUy todether with excellent manualsy K-1002-1L» and K=1008-1L+
resrectivelyy written for the KIM-1. The two manualsy todether with
SYM-1 surrlementsy and the 8 Eit DAC Board maw also be obtained through
the 8YM-1 Users’ Grour. The SYM-1 Surrlement to the K-1002-1L Manualys
"8 Bit Digital Music Software®sy is now availables and the SYM-1
Surrlement to the K-1008-1L Manualy *Grarhic/Text Subroutines and
Iemonstrations®y will be available 1 June 1980. In additions the Users’
Grour will have available SYM-1 readable ob.Ject codes on cassettess for
@ach of these itemss relocated to avoid any radges 0 and 1 conflicts.
MTU has arranded for the Users’ Grous to adarts debusgs market, and
surrort the SYM-1 versions of their software eroducts.

HARIDWARE RECOMMENDATION

One of the rroblems with 3 "comronent® sustem like SYMy» as orrosed to a3
"rackadged" sustem like the Arrle IIy is where to rludg in 311 of the
sower cords. There’s the rower surrlyy the monitors the recorder rower
surrlyy the scores the modems the rFrinters the soldering irons etc. To
mzske things even worses we have two sustems ur and runningy and the dusl
Tlorry disk system is temrorarilus (rerhars indefinitely!) using its own
#a3ir of rower surrlies, I can’t even bedin to count the number of rower
cords. A more serious rroblemy howevers was the tendency of the
oscilloscore to comrletelw ‘“crash® the sustem whenever it (the score)
was turned on or off. Thus the score had to be turned on firsty and
left running as long 3s the system was in use.

Both rroblems were solved with rroducts of Electronic Srecialistsy Inc.s
171 South Main Streets Naticks MA 01760 (write for their catalod).
Their Isolator 1IS80-2, at $55y rrovides two drours of three 3-rrong
socketsy each drour filter-isolated from the others and from the rower
lines their IS0-1 (same rFrice) rprovides only 3 sockets but these are
isolated from each other. You can det either with 8 15 A circuit
breaker for $62y or 2 circuit breaker and switch/rilot light for $67.
Their I80-3y more exrensivey is similar to the 1IS50-1s but erovides
heavier filterings for more severe noise environments. My assembly of
rower cords is now much neaters and thinds no londer interact when
switched on or off.

WHITE AND BROWN MUSIC

Martin Gardners in the Mathematical Games section of Scientific
Americany Arrils 1978y has some interesting words to saw about comruter
denerated music. By this he means music actuaslls "comrosed” by the
comruters

"It is commonrlace in musical criticism to sas that we endow
dgood music because it offers a mixture of order and
surrrise. How could it be otherwise?"

He defines "white® music as beind comrletelw randoms i.e.r comrlete
surerisey and "brown' music a3s being 3 mixture of order and surrrise.
An examrle of comelete order is the simrle musical scale rereated over
and over, Both white music and the scales are dull. He offers several
examrles of brown musics one of which is called 1/f music. These sound
surerisingly  "dood”. Whern I first read the articles I rrodrammed the
examrles for mg KIM. Unfortunastelwy the listindgs have been lost. Mr.
Gardrner describes the rrocess for denerating brown music so welly that
wou should have no trouble writing the ~erogram uwourselfy either in
Assembly or BASIC. You will not need a DAC sustemy even the simrlest
timed loors or VIA timery seuare wave denerator will be adecuate for the
rurroses. You should have much fun with this one! SYM-FHYSIS 3-10



buy! Rill Gowans
254 0l1d Orchard Grove
TorontosOntario MSM2ES
(416) 488-3454

DESCRIFTION

This routine effectively quadrurles the KTM-2/80 drarhics demsituy by
maering @ virtual 48X160 screen onto the real 24X80 screen. This allows
71680 individual roints to be controlled and testedsdivind the KTM-2 a
resrectable dgrarhics carability for most arrlications.The routine was
written to interface with the KTM-2/80 and RAS-1showever onlg minor
chandes are needed for KTM-2/40 or Assembler interface.In additionsthe
deneral technicue used can be arrlied to other video terminals having
carabilities similar to the KTM-2.

The cuad densite is achieved bs creatindg and maintsining an internal
memory mar of the KTM-2 screen.Each of the 1,920 (24X80) character
rositions is considered a3s consisting of 4 serarate elements (rixels).
Thus we can have 16 rossible combinations of the 4 rixels.The KTM-2
character set contains drarhic characters for each of the 16 rixel
combinationsrsall that is needed is 3 way to select the rrorer one.Since
there are 4 rixelsywe can assign 3 4-bit code with each bit rerresenting
8 rarticular rixel.This dives us 3 series of 4-bit codes with a2 rande
from 0-13 which can be used to index a table containing the correct
code to disrlay the drarhic character recuired.Setting or resetting =z
rixel merels involves turning the arprorriate bit on or off in the
4-pbit code and usindg the resulting value to access the new drarhic
character.

The use of 3 4-bit code a3lso allows us to comrress the 1,920 character
mar into 960 butes by combining two 4-bit (Nubble) codes into one Eute.
This comeplicates the code slidghtly but the resultant saving in memorw

is well worth it.To simrlify the accessing of the erorer screen mar bute
a table of rointers was created (RTAB) to allow direct indexing to the
correct row.This in condunction with the column allow us to access the
mar butes without having to rerform multirly orerations.(Note-if uou
have 8 KTM-2/40sthe RTAR entre increment can be chanded from +40 to +20
and the "ESS" followind the label "MAF:!®" can be reduced to 479)

One rproblem in usindg the 16 drarhic characters for rixel disrlay is that
they can not 311 be disrlaged in the same mode (some recuire normal mode
while others recuire reverse mode)sThe solution to this was to allocate
one bit in the Pixel Mar Table (CHAR) entry to indicate the mode that
the KTM-2 had to be in for Frorer disrlag.The rightmost bit was used for
this rurrose (0O=normalsli=reverse) leavind the leftmost 7 bits to code
the drarhic character.An internal mode indicator (MODE) is used to keer
track of the KTM-2‘s current mode (O=normalr-li=reverse).When the mode bit
and mode indicator differsthe KTM-2 mode is chanded rrior to disrlaving
the character.

Total memory required is 1241 butes for the KTM-2/80 version and 761
butes for the KTM-2/40.This allows both rlot and trig routines to be
used in 3 4K system with arrroximately 2500 butes left for EBAS-1 use.
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FUNCTIONS

Four functions are rrovided by this routine?

CLEAR - This clears the KTM-2 screen and the intermnz2l screen mar.The mode
indicator is reset to normal mode (zero).

SET - The referenced rixel will be turned *ON" in the internal mar and
the arrrorriate dgrarhic character disrlased.

RESET - The referenced rixel will be turned "OFF® in the internzl mar and
the arrrorriate drarhic character disrlased.

TEST - The referenced rixel in the internzal mar will be tested and a3 value
returned rerresenting its state (0="OFF"s1="0ON").

"CLEAR" recuires no rarameters while the other three calls recuire that a
Virtual Row (0-47) be rassed in the A-register and 2 Virtual Colummn (0-159)
Frassed in the Y-redister (Note-for KTM-2/40 the Virtual Column can only bhe
from 0-79).This would seem to be 8 Froblem 2s the BAS-1 "USR" function only
allows one rarameter to be rassed in the A-Y redister rair (others can be
rassed on the stack).We can slir two rarameters rast RAS-1 for the rrice of
one if we structure our call 3s follows?

USR(Ay256%R+C)
Address of Routine

Virtual Row (0-47)
Virtual Column (0-159) %%(0-79) for KTM-2/40%x

where!

A
R
[

Multirluing by 256 effectively shifts the Virtual Row into the A-redister
while the Virtual Column rema3ins in the Y-redister.

If the 4 entry roint addresses (CLEARySETsTEST and RESET) are ecuated

to the variables CySsTRyand the Virtual Row/Column to the variables

Y and X then the 4 calls can be illustrated as follows!

CLEAR - Q = USR(C»O0)
SET = Q = USR(S»256%Y+X)
RESET - Q = USR(R»256XY+X)
TEST = Q = USR(T»256%Y+X)
XXNote-to use an Assembler interfacesthe "JMF BSRET" must be
rerlaced with "RTS".
USAGE

- Prior to bedinning 3 rlotsthe "CLEAR" function should be invoked and the
KTM-2 rlaced in Grarhics/Normal mode.

- Your rrodgram should not chande the KTM-2 mode (Normal/Reverse) as it will
cause unrredictable results on the rlot.

- After rlottindg has been comrleted sour prodram must reset the KTM-2 mode
to whatever is recuired as the final state is unrredictable.
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19F3:01
19F6:08

19F7:10 2

19FALIBO

19FE {2k
19FDIS3
19FF37B
1A01:A3
1A03:CR
1A0GIF3
1A07:1E
1A09:43
1A0R: 4R
1A0DE93
1A0F {BR
1A113E3
1A13:0k
1A15:33
1A17:5R
1A19:83
1A1BIAR
1A1DIN3
1A1FIFE

1A
1A
1A
1A

1A
iR
1E
1B
iR
1E
1R
icC
ic
ic
ic
ic
icC
ic

-
FONONOGCUDLIN-

-
3]

Tl o
a b

e
o0 N O

rJ
= O

"
J

I
I

23

28

41

43

44

5 HOKKKKK KK KOKOKOK KKK KK KK KK 3K K KKK KK KKK OKOKKOKKKKORK AR KK X K
R 3 X
X HI-DENSITY FLOT ROUTINE FOR THE KTM-2 X
iX X
P X RY ¢ RILL GOWANS X
RS X
5 AR OROKKOOKOKOK KKK 0K 30K 3OK 30K 0K oK 3K 30K XK KK KK 30K 3OKK KO KK 0K KOK 30K K0k X

ORG $19EE
5 KKK K KOKOK K KK K K 3O K K K K K 3K KoK K K oK K KK K ok 3 KK JOK KKK KKK K0k K ok K
P X ZERO FAGE WORK LOCATIONS
y********X*******YY***************'**#*******X*******
ZWORK: EFZ $FE
RPTRS EPZ $EE
5 KKK KKK K KKK KK K K KK A OR K OK K SHOK 3KOK KKK KK 3K 0K 30K KKK K HOK K KKK Kok ok
i X FROGRAM VARIAELES X
5 30K KK KK ROK KKK KKK OKHOK 3K OKOK 30K KK 3K K K KK KR JOKFOKKOKCKSORKOK X0k K
ROW? ESS i
coL: ESS 1
FLAG? ESS 1
MODE: ERSS 1
CINDX?: ESS ¥
§ HROKR KKK KK HOKOK KKK KR KOKKOR KR KK KKK K KKK K KKK KKK KOK Xk ok Kok K
R EXTERNAL ROUTINES X
5 KK KKK KK KK 3K KK KK KK 3K oK 3K K K KK ok Kk KK oK sk Ok K Kok koK oKk akok kKoK ok ok
SEND! EQU $BA47
RSRET: EQU $014C
WFON? EQU $8E9C
WFOFF: EQU $8EB6
CLRM?! EQU %8723
5 K KOK KKK KK KK 3K 3K K 30K 3K 3K K KK K 3K KK KKK KKK KK KKK KK KOK KK KK XK KK K0k
iX FIXEL MASK TAELE X
5 ROKKRKIAKK KKK KK KKK KK IR KKK KKK HHKK KKK K KKK KKK KKK KKK KK
MASK: EQU X

BYTE $01s%02,%04,%08

BYTE $10s,%$20,%405%$80
§ 3K KK KKK 30K oK 30K 30K 3K 3k 3 3K K oK K KKK OK 3K KK 3K KK KK SKOK KOKSHOK KO 0K KoK K0k
iX SCREEN ROW FOINTER TAELE X
#3400k 3K 3K oK oKk 3 K 2K K K 3K 3K 2K 3k 3K K KK K K Ok ok 3K 3K 3K K 3K 3K K KK K AR KOROKOK KKK KKK KKKk
RTAE: EQU X

WORD MAFsMAF+40sMAF+80,MAF+120

WORDN MAF+160sMAF+200,MAP+240yMAF+280

WORDT MAF+320sMAF+360yMAP+400sMAF+440

WORD MAF+480,MAF+520sMAFP+560sMAF+4600

WORD MAF+640sMAF+680sMAP+720sMAF+760
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1A21:23
1A23 14K
1AR25:73
1A27:19R
1A29:C3

1DERIC1
1DEEES
1DF1IRD
1LE3493
1DF 6194
1LF9:98

10FRIA?
10FD20
1E00:20
1E03:A9
1E05:85
1EO07:A9
1E09:85
1EQOB:A9
1EQLI: 8L
1E10:A9
1E12:80
1E153A9
1E17:8D
1E1AIR0
1E1Dt4C
1E20:A2
1E22:F0
1E241A2
1E26:30
1E281A2

in
in
in
in
in

99,
95
92
EC
E9.
F9

ocC

86
2R
FE
14
FF
EA
4
1D
4B
00
F1
23
9C
00
06
80
02

40

27,
co

c8
26

8K

Ab
A6
19

8k

46
47
48
49
S0
51
52
93
54

58
59
60
61
62
63
b4
65
66
67
68
69
70
T
72
73
74
73
76
27
78
29
80
81
82
83
84
85
86
87
88
89
?0
21
92
23
?4
95
96

WORD MAF4800sMAF+840,MAF+880sMAF+220

5 KK KK KKK oK KK KoK KKK 3K KK KK KOK KK 3 K0OK KK KK K KKK KKK KKK KKK KR KOk K K

P X SCREEN MAF X
5 3OKOKSKOK KKK KKK KK KKK HOK K KK KKK KK K KKK KOK K KK KR HOK KKK KOk K Kk K
MAF ¢ EQU X

RSS 959
MAFE: RSS 1
5 K0 383 KK KK 30K K HOK 30K SOK 3K 30K 0K 30K KK KOK 0K K 5K 0K KK KK KKKk ok Kk ook ok Kok
i X FIXEL CHARACTER MAF TARLE X
§ 3KOK KK HOKKOK KK K HOK HOK KKK 30K KKK 0K 30K KK 30K KOK HOK KK K 30K KOk 30K 0K KOk oK K kK
CHAR: EQU X

RYTE $C1+$99+$97$E8y$95,¢C?y$ENr$92

BYTE $93s$RCs$CBr$94y$EP9$969$98y%F9

5 3K oK 3K KK K K 3K KK OKOKOK SOKOKKOK KR KKK KK KKK KK K K KOROK KK kKKK Kk

i X MAIN FROGRAM X
iX X
P X THERE ARE 4 ENTRY FOINTS IN THE X
R FROGRAM? X
R X
7 X X
P X "CLEAR" - CLEARS THE KTM=2 AND X
X INTERNAL SCREEN MAF. X
P X X
P X *SET*" - TURNS ON THE REFERENCED X
i X FIXEL. X
iX X
X *RESET* = TURNS OFF THE PIXEL X
iX X
iX YTEST® — TESTS STATE OF FIXEL X
i X ANDI RETURNS VALUE X
iX (0=0FF y1=0N) X
5 KK KK KK KK 3K K KKK KK 30K XK 30K 30K K 30K 0K 0K KK 0K KK KK 0K 30K KOKKOK 30K 0K K0k

CLEAR: LDA #$0C iLOADI SCREEN CLEAR CHAR
JSR SEND FSEND IT OUT TO KTM-2
JSR WFOFF s TURN OFF WRITE FROTECT
LIIA FIMAF $SETUF THE
STA ZWORK 7 LOW AND
LDA ¥:MAF i HIGH ALDR
STA ZWORK+1 i IN MONITOR
LDA #<MAFE i AND THEN
STA $A64A § CLEAR MAFP
LDA ¥>MAFE i AREA TO
STA $ALAR i ALL ZEROS
LDA ¥$00 fRESET MODE FLAG
STA MODE 5 TO INDICATE NORMAL MODE
JSR CLRM $USE MONITOR ROUTINE TO CLEAR
JMF WFON $TURN WRITE FROTECT RACK ON
RESET? LDX $$00 sFLAG(O0) = RESET PIXEL
BEQ FLOT § JUMF TO MAIN ROUTINE
TEST: LDX $$80 iFLAG(-) = TEST FIXEL
BMI PLOT s JUMP TO MAIN ROUTINE
SET? LOX ¥$40 §FLAG(40) = SET PIXEL
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1E2AIBE
1E201: 48
1E2E:98
1E2F A2
1E31:4A
1E32:80
1E35:90
1E37:E8
1E38:4A
1E39:80
1E3CIEO
1E3EIES
1E3FIES8
1E40:E8
1E411E8
1E42:68
1E43:44A
1E44:80
1E47:90
1EA49:ES8
1EAAIES
1E4EI0A
1EAC:A8
1E4ADIIRY
1ES0:85
1ES23R?
1E55:85
1ES7:AC
1ESAIEL
1ESC:2C
1ESF:10
1E61:4A0
1E63:20
1E661F0
1E68:C8
1E69:A9
1E6RIAC
1E6ELD
1E71:70
1E73:5D
1E76:91
1E781EQ
1E7AIEO
1E7C29
1E7E:90
1E80:4A
1EB81:4A
1EB2:14A
1EB3:4A
1EB41AA
1E83IBD
1E8314A
1E891:48
1EBAIAD
1E8DI30
1EBF:90
1E?1:A2
1E93:E0
1E951BO
1E97:A2

FO

00

EF
01

F2
04

EE

FE
EE
FC
EF
F2
EE
FO
on
00
F3
01

00
4C
F3
03
F3
EE
04
04
OF
04

EE

Fl
06
16
52
04
10
72

19

19

19

19

19

12

19

19

01
19

19

19

97
98
99

100

101

102

103

104

105

106

197

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

124

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

FLOT S

CEVEN?:

RNIEL?

REVEN?

FXOFF $

SETPX?

RSTRE?

LNIEL?

GETCH?

MREV?$

STX
FHA
TYA
LDX
LSRA
STA
ECC
INX
LSRA
STA
ECS
INX
INX
INX
INX
FLA
LSRA
STA
ECC
INX
INX
ASLA
TAY
LDA
STA
LDA
STA
Loy
LDA
RIT
EFL
Loy
AN
REQ
INY
LDA
JHF
ORA
RUS
EOR
STA
CFX
ECS
AND
ECC
LSRA
LSRA
LSRA
LSRA
TAX
LDA
LSRA
PHA
LDA
EMI
BCC
LOX
EBCS
ECS
L DX

FLAG

3400

coL
CEVEN

CINDX
RNIEL

ROW
REVEN

RTAEY
RFTR
RTAB+1,Y
RFTFR+1
CINDX
(RETR) 7Y
FLAG
SETFX
$$00
MASK 7 X
FXOFF

$300
ESRET

MASK X
RSTRE
MASK s X
(RFTR) »Y
$504
LNIEL
#$0F
GETCH

CHAR y X

MODE
MREV
MDOK
$#'R’
MDOCHG
MDOK
LA

sSTORE ACTION FLAG
i SAVE ROW TEMFORARILY
s MOVE COLUMN TO A-REG
sFRESET FIXEL MASK INDEX
sOIVIDE COLUMN RY 2
$SAVE TRUE COLUMN FOR LATER
s BRANCH IF COLUMN WAS EVEN
sOTHERWISE RUMF MASK INDEX
sDIVIDE COLUMN BY 2 AGAIN
$SAVE MAF COLUMN INDEX
s BRANCH IF CHAR IN RIGHT NYRELE
JELSE ADD
i 4 T0
COLUMN

MASK INDEX
sRETRIEVE ROW
sDIVIDE ROW RY 2
iSAVE AS TRUE ROW
s ERANCH IF ROW WAS EVEN
JELSE BUMF MASK
# INDEX BY 2
SMULTIFLY TRUE ROW RY 2
3 TO USE AS ROW TAELE INDEX
$GET ROW FOINTER
i FROM ROW TABLE
3 AND STORE 1IN
i FASE ZERO
#RETRIEVE MAF COLUMN INDEX
$GET SCREEN MAF EBYTE
FTEST ACTION FLAG
i BRANCH IF NOT *TEST®
+CLEAR Y-REG FOR RETURN
sTEST FIXEL WITH MASK
i BERANCH IF FIXEL "OFF*
vRUMP Y TE BUXEL " ON=
$SET RETURNED A TO ZERO
sRETURN VALUE TO EASIC
yFORCE FIXEL *"ON*"
§BRANCH IF WE DID IT RIGHT
sOTHERWISE TURN FIXEL *"OFF"
JRESTORE SCREEN MAF RYTE
s CHECK NYBEBLE CHAR IS IN
FBRANCH IF IN LEFT NYRELE
#IN RIGHT NYRELE- JUST MASK
iG0 GET FIXEL CHARACTER
sSHIFT MAF
RYTE TO GET
FIXEL INDEX

IN RIGHT HALF
i TRANSFER FIXEL INDEX TO X
sGET FIXEL CHAR + MODE BIT
s TRANSFER MODE TO CARRY
iy SAVE CHARACTER
§GET KTM-2 MODE FLAG
sBRANCH IF WE ARE IN REVERSE
# BRANCH IF BOTH MODES NORMAL
FSETUP TO CHANGE TO REVERSE
iGO CHANGE MODE
i BRANCH IF EOTH MODES REVERSE
FSETUP TO CHANGE TO NORMAL

s e

- s e
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1E9749 FF
LTEZRIBI F1
1E9E!A? 1R
1EAQL20 47
1EA3:8A

1EA4:20 47
1EA71A9 1R
1EA9:20 47
1EACIA? 3D
1EAEI20 47
1ER1:ADl EE
1ER4:18

1ERS

169 20

1ER7:20 47
1EBRAIAD EF
1EED?18

1ERE!69 20
1EC0:20 47
1EC3: 468

1ECA:4C 47

referernce

name siz
ESRET
CEVEN
CHAR
CINDX
CILEAR
CLRM

CoL

FLAG
GETCH

LNIEL

MAF

MAFE
MASK
MICHG
MOOK

100
110
120
130
140
150
160
170
180
190
200
210

220

NOTE

19

8A

8A

8A

8A
19

8A
19

8A

8A

157 MDCHG? EOR

158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

MDOK ¢

name table

[SEANSESRSHESIANNENRSENEANORSEAN ]

value

dec
=3580
7736
7659
6642
7475
34595
6639
6640
7812
7808
6699
7658
6643
7833
7847

hex
ni14c
1E38
1DER
19F 2
10FE
8723
15EF
19F0
1E84
1E80
1A2ER
1DEA
19F3
1E99
1EA7

STA
LDA
JSR
TXA
JSR
LDA
JER
LIA
JSR
LDA
CcLC
ALC
JSR
LDA
CLC
ADC
JSR
FLA
JMP

$$FF
MODE
#$1R
SENI

SEND
$¢$1R
SEND

$mmd

SENID
ROW

#$20
SEND
coL

$$20
SEND

SENID

sFLIF MODE FLAG
E AS NEW KTM-2

#STOR

yESCAFE CHARACTER

3 SEND

s SEND

$ESCAFE CHARACTER

ySEND
3 SEND
FALD
i SEND!
sADD
s SEND

7 SEND

TO KTH=-2
s TRANSFER MODE CONTROL TO A
TO KTH-2

TO KTH-2
s ABRSOLUTE CURSOR ADDRESSING
o KIh=2
$GET TRUE ROW ADDRESS
RIAS REQUIRED
i BY KTH-2
TO0 KTH-2

iGET TRUE COLUMN
EIAS REQUIRED
i RY KTM-2
TO KTH-2
sRETRIEVE FIXEL CHARACTER

TO KTM-2 AND

MODE
MREV
FLOT
FXOFF
RESET
REVEN
RNIEL

ROW

RFTR
RSTRE
RTAE
SEND

SET

SETFX
TEST
WFOFF
WPON
ZWORK

REM! DEMONSTRATION FROGRAM FOR EILL GOWANS’
REM! HI-DENSITY FLOT ROUTINE FOR THE KTM-2/80

REM: (Edited slightly bw Lux)

REM?$

C=&*1DFE" {S=&"1E28"
ESC$=CHR$(27)
X=21Y=31X1=13Y1=1

Q=USR(C»0)

FRINT ESC$+°G"
FOR I=1T02066

Q=USR(Sy 2E6XY+X)
IFX:1580R

IF

x=X+X131Y=Y+Y1

) NEXT

“1THEN X1=-X1
*460RY<1THENY1=-Y1

PRINT ESC$+°"«"+ESCS$+"r"

FRINT ESC$+"="+CHR$(32+21)+CHR$(32+0) ¢

END

For the KTM-2/40»

change 158 to 78 in

19F0
19F8
1A00
1A08
1A10
1A18
1A20
1428

00
20
1A
1E
1E
ic
ic
iD

OFBA

.

00
40
A3
43
E3
83
23

line 210.

MODE

RETURN
) 6641 19F1
2 7829 1E9S
2 7722 1E2A
2 7785 1E&9
2 77212 1E20
2 7755 1EAB
2 7746 1EA2
2 46638 19EE
1 238 OO0EE
2 7798 1E76
2 6651 19FR
2 35399 8A47
2 7720 1E28
2 7790 1E&E
2 7716 1E24
2 35718 8EB4
2 35740 BER9C
1 254 OOFE
00 01 02 04 08 10ys1F
80 2B 1A 53 1A 7Es2C
1A CE 1A F3 1A 1Evy10
1B 4R 1B 93 1R ERE»78
1B OR 1C 33 1€ SB»62
iC AR 1C D3 1C FBsCE
100 4R 1D 73 1D 9EsRDO
10 00 00 00 00 00yERA
Continued on Fade 18
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A RUG
We re
Irives
weriod
the u

IN THE RAE-1 RELOCATING LOADIER?
ceived the following
Kallangury Qld.s 4503y Australias during the bi-monthlw

when we get SYM-FHYSIS reads for the rrinterss and thoustht
estion rosed was worth an immediate answer:?

Dear Dr- Luxenberg,

I have discovered an interesting problem with the RAE-1. I solved it,
so it is no worry but I have enouBh 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 about---except
possibly by indirection and hindsight. The other reason was that I

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

The o?ly 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
so I set out to load it. I followed instructions religiously---and
absolutely nothing happened. I tried everything, even to disassembling
the programme and laboriously checking it, byte by byte, against the
code in the manual. It seemed ridiculous to suspect the programme,

kince it 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 long 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 code to 20 78 8c and
everything worked like a charm. I loaded the tape, relocated it and

used it to load itself again. I figured that was a pretty fair 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 intently 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 one with this
problem.

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

Yours faithfully,

g\ffxux SS

~N

(J. J. Sullivan)
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letter from J. Je. Sullivans 19 Sylvester
‘crisis”

that

Near Mr Sullivan?

Our earle version of the relocsting loader asrears to be identical to
the one rublished in the RAE-1 Reference Manuals at least in the area in
and works with MON 1.13 it will not work with MON  1.0. Your
Pix will make the loader work with both MON 1.0 and MON 1.1,

Here is the exslanation for both the *whe® and the "whw not*. If wou do
directly to LOADT st line 3810 Recorder 0 (write) will start. 0f course
if wou have turmed it off this is no rroblem. Since wou sre not in RAE
wher wou use the loadery wou will have to turn on Recorder 1 (read) by
hanid . This is no sroblem eithers since sou enter with G 0200y start
the tare manusllyy and stor it when the ".* arrears again. We have
hothered to add on the relaw for the read recorders since the LE

rnever :
recorder. Besidesy

sromet on the SYM tells us when to start the read
one daw soon we will be 211 disk!

The entry at LOANT+43 skirs the turnon of Recorder O in MON 1.1y but

could det wou lost in MON 1,0 (have never tried ity and have not chechked
While the starting addresses

out  the code since MON 1.0 is obsolete).
for LOADT are the same in  both MONs» the subroutines differ nearly
everuwhere else; +thes even wuse different timers (6532 vs. 6522) .

"Historically sreaking®s the changes were made to eliminate a3 KIM format
read budg  in MONy a JMF WARMSTART bug in BAS-1, and the need to hit RST
to ashort am unwanted LOADT. Many other chandes were included at the
same time to verw much emhance the versatilitw of the VIM (Versatile
Interface Monitor).

If wou rerlasce LDALT+$3 with LOADT, as wou have dones note that much of
the coding between lines 3720 and 3810 can be drorred because the
instructions sre rereated in JSR STARTy which is called bws LOADT.

Hore this satisfies wour curiositu. I endow wusing the relocating
loadery and .CT3 one daw soon I hore to have disk sustem ecuivalents for
thoth of these. And yesy it is unfortunate, but trues that the manual
does not make it ewrlicitly clear thats to rroduce 3 relocatable obdect
code dume on tarey when wou are assembling from tarey wou must use »0Us
instead of »*FA for the second rass!

My maJor redret these daws is that 95% of mw time on the SYM is srent
rrocessing wordssy rather than doing 311 of the work with drarhicsy
musics voice swnthesiss rattern recosgnitions etc.s for which I feel hoth
mg SYM and I were destined!

I aluways endow gour letters,
1E40 EB8 EB 68 4A BD EE 19 90,D2
1E48 02 EB8 E8 0OA AB E? FE 19,23
1ES0 85 EE R? FC 19 85 EF ACsB4
1ES58 F2 19 Bl EE 2C FO 19 10+73
Cupf 1E60 O AG 00 3D F3 19 FO 0l1:8A
1E468 C8 A9 00 4C 4C D1 1D F3s44

/ 1E70 19 70 03 §D F3 19 91 EEsES8
Continued from Fade 16 1E78 EO 04 RO 04 29 OF

1DES 00 00 00 Cl 99 97 EB 95y6E 1E80 4A 4A 4A 4A AA BD
1DFO C9 BRI 92 93 EC CB 94 E9s1A JEHSR R RN TR sl
1IF8 96 98 F9 A9 OC 20 47 BAE7 1E90 16 A2 32 BO 04 EO
1E00 20 86 8B A9 2R 85 FE A9,18 1E98 72 49 FF 8D F1 19
1E08 1A 85 FF A9 EA 8D 4A A6+C6 1En9 =0 gy anfan =20 sy
1E10 A9 1I! 8I' 4E A6 A9 00 By 40 1EA8 1B 20 47 84 A9 30
1E18 F1 19 20 23 87 4C 9C 8KE,87 1EBO 84 AL EE 19 18 69
1E20 A2 00 FO 06 A2 BO 30 02,73 1EE8 47 8A AD EF 19 18
1E28 A2 40 8E FO 19 48 98 A2,64E 1ECO 20 47 8A 68 4C 47
1E30 00 4A 80 EF 19 90 01 EB,Cé 6601

1E38 4A 80 F2 19 RO 04 E8 EBs2C

Redardsy
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SCOFE GRAFHICS AND COMPFUTER "GENERATELD® MUSIC

Herey combineds are a courle of noveltw demo rrogramss that have resided
in our high RAM», 3long with our utility rrogramss for wears. Thew have
been written a2s subroutines callable from MON» BAS, and RAEs and return
o the caller when the Terminal EREAK kez is held down. The music
rrogram is based on T. C. 0‘Haver’s "More Music for the 6502"s EYTE.,

Jurne 1978, The score drarhics rrodram is based on one diven bw Row
Flacco in "Grarhics Interface'sy which he calls "Starburst Grarhics'sy in
4502 User Notes Issue ?2/10, Mr. Flacco’s srodgram iss in turny based on

n. John Anderson’s “Serendiritous Circles®sy RBYTE, Audusty 1977, Inci-
dentallyy the "Swirl" rrodram surrlied with MTU’s Visible Memory is
closelw related.

The original articles fullw describe how to chandge rarameters to change
the arrearance of the disrlauy or the sound of the music, Qur version
of the rrodgrams initializes the starting values to rrovide an inter-
esting mixture of the "exrected®' and the "unexrected®, Sorru there’s no
source codesy but the rrodrams are shorts and the sldorithms are simele!
The rrodrams have been moved to low RAM for smaller SYM’sy and will
recuire two simrle six-bit DAC’sy as shown in the sketch., The desidgn is
a modification of the one diven in Chamberlin’s music articles the
resistor values were chanded to fit values carried in stock by Radio
Shack. A second sketch shows an "add-on® to rrovide an eight-bit DAC.
A simrley one transistorsy or single chiry amrlifier of nearly ans ture
will rrovide the audio. The two DAC’s are connected to FAO throush FAS
and FPBO through FBRS on the Arrlication Connector The sketches are roush
(rlease fordive the cualits)i masbe one daw SYM can be trained to do mu
drawings on #arery 3s well as my turindg.

0230- 85 EA STA  EA
*STARBURST®* SCOPE GRAFHICS 0232- A5 F5 LDA  F5
FROGRAM 0234~ 4A LSk A
0200~ A% F2 LDA  #F2 0235- 85 F7 STA F7
0202- 85 FS STA  FS 0237- 49 FF EOR  #FF
0204~ A9 BE LIA  #BE 0239-  EA NOF
0206~ 85 Fé STA  Fé 023A- EA NOF
0208~ A9 3F LDA  #3F 023B- 38 SEC
0204~ 8D 03 A0 STA  A003 023C- 49 00 ADC  #00
0200~ 8D 02 A0 STA  A002 023E- 85 E9 STA E9
0210- A5 Fé LDA  Fé 0240- A0 04 LOY 404
0212~  4A LSk A 0242- A6 F7 LDX F7
0213~ 49 FE EOR  #FE 0244~ A5 F8 LA  F8
0215- EA NOF 0246~ 20 64 02 JSKR 0264
0216- EA NOF 0249- A6 E9 LDX E9
0217= 38 SEC 024E- A5 F8 LA F8
0218~ 65 F5 ADC  FS 024D~ 20 64 02 JSR 0264
021A- EA NOF 0250~ A6 E9 LDX 1 E®
021B-  EA NOF 0252- A5 EA LDA  EA
021c- 85 FS STA FS 0254~ 20 64 02 JSR 0264
021E-  4A LSk A 0257- A6 F7 LOX 7
021F- 18 ELE 0259~ A5 EA LIA  EA
0220~ 65 Fé AL Fé 025B- 20 64 02 JSK 0264
0222-  En NOF 02SE- 88 DEY
0223-  EA NOF 025F- 10 E1 EFL 0242
0224- 85 Fé STA Fé 0261~  4C 7C 02 JMF 027C
0226~  4A LSR A 0264~ 18 cLc
0227- 85 F8 STA F8 0265- 69 20 ADC  #20
0229- 49 FF EOR  #FF 0267- 8D 00 AO STA  A000
022B- 38 SEC 026A~  BA TXA
022C- 69 00 ADC  #00 026B- 18 CLC
022E~  EA NOF 026C~ 69 20 AIC  #20
022F- EA NOF 026E~ 8D 01 AO STA  A001
SYM-FHYSIS 3-1%
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027C~
Q27F~
0281~
0283~

0200 A?
0208 A9
0210 AS
0218 48
0220 65
0228 F8
0230 85
0238 FF
0240 A0
0248 02
0280 A6
0288 F7
0260 E1
0268 00
0270 A0
0278 A4
0280 02
44FC

2C

90
60

F2
3F
Fé
F5
Fé
49
EA
EA
04
Ab

AD
AC
A0
A9
10
20

20
in
04
FE

86
02
80

85
an
44
EA
EA
FF
AS
EA
Ab
E?
AS
EA
7C
8A
20
FR
8I

Y

83

FS
03
49
EA
EA
38
F5
38
F7
AS
EA
20
02
i8
80D
60

A?
A0
FE
8%
85
69
4A
69
AS
F8
20
64
18
69
in
20

604FC

*MUSIC GENERATOR®

0284
0286~
0288-
028A~
028C-
028E~-
0290~
0292~
0295~
0297~
0298-
029A-
O29R-
OLIC=
0290~
029E~
0240~
02A1-
02A3~
02A5~
0247~
0249~
02AB-
02AD-
O2AF -
02R1-
02B4-
O2B7-
Q2KB8-
O2K9-
O2RB~-
O2RC-
Q2RE-

A9
85
A9
85
A9
85
A9
8D
AO
98
29
44
4A
4A
4A
85
98
29
25
65
25
85
A2
AS
85
BD
8D
8A
18
65
AA
Cé
Do

08
EE
OF
EF
on
F2
3F
03
00

FO

FO

OF
FoO
FO
EF
FO

F2
F4
00
01

Fo

F1
06

AO

03
A0

LIA ¥20
STA A41D
RIT A404
BFL 0276
RTS

JSR 8386
ECS 0283
ECC 0210
RTS

8E B85 FéyC7
80 02 AOyOE
EA EA 38,46
FS 4A 18,50
Fé6 4A 8BS5,C?
00 EA EAY7E
85 F7 49,96
00 85 E9,78
FB 20 64,DA
20 64 02,8E
64 02 A6,018
02 88 10,7C
69 20 8LyGS
20 8D 01,AE
A4 2C 04,95
86 83 RO»7D
FROGRAM
LDA $08
STA EE
LIA $0F
STA EF
LDA $¥0D
STA F2
LDA #3F
STA ADO3
Loy $¥00
TYA

AND ¥FO
LSk A

LSk A

LSR A

LSR A

STA FO
TYA

AND ¥OF
AND FO
ADC FO
AND EE
STA Fo
LIDX $#00
LDA F2
STA F4
LDA 0300,X
STA A0O1
TXA

cLC

ADC FO
TAX

DEC L |
ENE 02Cé

02C0-

Q2L2~
0204
02C6~
02C7~-
02C8-
02CA~
O2CR~-
Q2C0n-
Q2CF~
0z0n1-
02n3-
G205
o207~
Q20A-
020C-

0284
028C
0294
029C
02A4
O2AC
02E4
O2EC
0204
02CC
0204
O20nC
3124

02

Cé

no
85

60y24

HEX DUMF
"MUSIC GENERATOR®

0300
0308
0310
0318
0320
0328
0330
0338
0340
0348
0350
0358
0360
0368
0370
0378
0380
0388
0390
0398
03A0
03A8
O3B0
O3E8
03C0
03C8
0300
0308
03E0
03E8
03F0
03F8
278E

32
39
3C
3C
3A
39
3A
3R
3E
3F
3E
3R
36
2E
24
1E
1ic
1E
23
28
2R
2A
25
ic
11
07
01
03
07
OF
1E
28

34
3A
3C
3cC
3A
39,
3A
3C
3E
3F
3E
3A
33
2R
23
iE
ic
1F
23
28
2R
2A
24
1B
10
06
00
00
06
10
1D
2A

F4
ED
04

CF

OF

35
34
3c
3c
3A
39
34
i
3E
3F
3E
39
39
264
22
10
10
1F
24
29
2R
29
23
19
OF
05
00
01
07
12
iF
2F

83

36
3K
3C
3k
3A
39
3A
3C
3E
IF
3n
38
31
292
21
in
in
20
24
29
2R
29
22
i8
on
04
00
01
08
13
20
2t

"VOICE®

36
3k
3C
3K
3A
39
34
30
3F
3F
3n
38
32
2A
21
iF
10
20
25
29
2B
28
21
17
on
03
00
01
09
18
23

2E

LEC
ENE
RER
NOF
cLe
ECC
INY
DEC
ENE
LIA
STA
LA
STA
JSR
ECC
RTS

OF 85
3F 8D

FO

29 OF
85 FO
ED 00
65 FO

Fa
E7
85

83

37
3R
3C
3R
3A
39
3R
3n
3F
3F
3C
37
2F
27
20
10
10
21
26
2A
2R
27
20
15
(]
03
00
02
(2]
16
23

2F

38
3C
3
3k
39
39
3k
3n

2R
27
iF
14
09
03
01
03
ocC
18
25

30

Fa
02E1
02CA

8386
02AR

EF»S0
03sFS
4A57A
25,78
A25EB
03sE8
AAYB7
ED»sBE
Cé6s86
A9sCS
CFsCa

TABLE

3?9 AF
3086
3Cr66
3Er41
395 0F
39,07
3By AA
30,80

" 3F»81

3F»79
3By 42
35,22
20 AA
28,F2
1FsFR
1CsE7
1E5CE
224CE
27+F4
2By 3E
24,95
26,07
1n,E2
13,90
08503
01,23
00,25
04,34
olly 71
1Ay 1E
27427
3158E
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COMFUTER MUSIC

One of the most helesful articles available on comruter rlaved (not com-
suter comrosed) music is Hal Chamberlin’s "A Samrling of Technigues for
Comruter Ferformance of Music®s BYTEs Sertember 1977, This "classical®
article has been rerrinted in The BYTE Rook of Comruter Musicy» available
at many comruter storess and will rrove to be uvour best starting roint.
Nexts read Hal’s urdating article on "Advanced Real-Time Music Sunthesis
Technieues"s BYTEs Arril 1980, We heard 3 demonstration of Chamberlin’s
advanced technicuesy at the West Coast Comruter Faire in Marchs and were
much imrressed.

In the oridginal articles Mr. Chamberlin dives 6502 subroutines for tone
generationy and shows a8 simrle one-transistor amrlifier wou can hand
onto any outrut rort bit (on the SYM wou can adart ans one of the unused
on—-toard buffers for this rurrose). You can wuse either timed delay
loors or the e3ir of timers in one of the VIA‘s to dgenerate any desired
tone for any desired duration. We recommend that wou trw both methods.
With either of these arrrozaches the sound timbre is limited to what wou
can det by chanding the duts-cucle of the seuare wave.

For & richer range of timbres Hal (and we) recommend the DAC

(digital-analodg converter) &arrroach. The article dgives 311 circuit
dJetails necessary to build-your-owns so we will not rereat the details
here. You ean also wuse any commercially available /A chir. We

recommend that that sou consider the comrlete DAC board manufactured by
Mr. Chamberlin’s comranys Micro Technolody Unlimited (MTU). It in-
cludes its own audio amrlifiery and a3lso includes a2 share cut-off
low-rass filters necessary to eliminate the ‘"aliasing® distortion
introduced by sameling 2 wave-form table at too high a rate. This
distortion is rarticularly annoving on the hidher freeuency notes. A
cory of the oridinal article is surrlied with the boardy as is a KIM
demonstration tare. Since the KIM tare is imcomratible with SYM (rades
zero and one are included)s we -have made arrangements with MTU to
rrovide SYM tares. MTU 8lso has an Advanced Music Software rackade
written for the KIM. We will rrovide an Arrendix to their rackade and a
cassette for the 5YM., See back rade for ordering informatiorn.

We have been using the Advanced Music Software rackade for nearly two
wears, It contains 38 Fourier sunthesis subroutine for dHenerating wave
sharesy the NOTRAN (NOte TRANslator) Comrilers the NOTRAN Interrreters
and & demonstration NOTRAN ‘*Score”. The SYM-1 wversion has been
reorganizea  to eliminate rroblems with rages zero and one read-in, and
is started with an E instead @ .Gy to initialize the rade =ero data.
Wnerever visitors ask about our SYMs "But what is it good for?®, theu
are most imrressed with SYM’S rendition of *The Star Srandled BRanner®s
"Exodus"y the NOTRAN score ands at Christmas times "leck The Halls",
Only the NOTRAN Comriler rortion of the Advanced Music Software rachkade
requires 3 terminaly but because the inrut/outrut rortion of the rrogram
is written as a "ratch"s uvou may write vour owns to make use of the hex
rad and segment disrlaus.

MUSIC FOR THE SYMFLE SYM

You can rlay some interesting music on the comrletely "unimrroved”
S5YM-1., The only added "hardware® wou will needy and wou can  “borrow’
that, is 8 ‘chearie' AM radio tuned to 3 clear srot on the dizal, and
rarked near the SYM. I have 8 radio sitting near my florrw disk sustems
and the rhythm effects during a8 long disk-to-disk corg helrs to rass the
time awaws. Laters wou mew wish to add a8 small sreaker or a3 transistor
radio tyre earrhone through a one transistor buffer., Use one of the
four available transistor buffers on the SYM itself, These maws be re-
wired as desiredy and to or from ans I/0 rin. If wour cassette recorder
rermits monitoring during recording, wou maw use it as wour audio outrut
device. Andy nowsr a3bout software......
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MORE ON JACK EROWN’S THREE EBASIC ENHANCEMENTS

Jack Brown is now wusing RAE-1 instead of the very dood Microware
Assembler he adarted from his KIM-1 sustem. He has also rerlaced his
older termininal with 3 KTM-2/80y and he will be detting 3 coruy of the
S5YM WORD FROCESSOR (SWP-1).

We are declaring his original articles "out-of-rrint® (we Xeroxed cories
of the originalsy as the orders came ins and could still make additional
coriesy if reeuired)sy and rerlacing them with a3 second editiorn. The
second edition includes & 16 rage manualy and 3 cassette dumr of the
source code in RAE formats which is heavilly commented. The full source
code will recuire JCT, We think that we will 2lso include an
abhreviasted source codes with the oridinal line numbersy but strirred of
comments and remarkss so that it can be assembled in a sindle rass on a
16 K SYMy if rossible., The new rackade will be available 1 June 1980,

We keer careful records on what each individual subscriber bugs from the
User’s Groury so we can send them errata sheets and urdates. To keer
faith with those who rurchased anw of the original three Erown articlesy
we will consider the second edition to be in the nature of an urdates
and allow full credit for rrevious rurchases to be arrlied adainst the
cost of the second edition.

HIGH RESOLUTION GRAFHICS

As wou have seen in Kill Gowans’ articles any terminal with cursor
control can be used as a2 "rlotter®y with resolution ur to the number of
cursor  rositions available, Ifs in additions the terminals, like either
the KTM-2 or the KTM-2/80s rrovides @ set of grarhics suymbolss the res-
olution maw be doubled.

*Self-contained” sustemsy e.d.,r Fet and Arrles do not communicate with
their built-in CRT screens over z serial data line., Rathery a2 rortion
of memory is "marred” onto the screen. The memory is treated by the
6502 as ordinare memorwi the 6502 need not concern itself (no software
is recuired) with detting the roints on the screen.

If wou wish high resolution drarhicssy like the Arrles’ 280x192, vou will
need an 8 K memorw board with video carability. There are 3 number of
such boards available; the one to get derends mainly on the exransion
bus structurey and sustem rackade arrroach vou select. We like MTU’s
rackade arrroach (it took us over two uyears to make up our minds!)s so
we rnow have their 8 K Visible Memorw, We have had it less than a weeky
and took off a8 few hours from rreraring this issue to get "Random
Checkerboard®y "Swirl"y and "Life" doing, Note that with its resolution
of  320x200 it will rermit a text disrlaw of 22 lines of 53 characters.
This is better than the KTM-2y but I will still want the -2/80 for word
mrocessindg,

The Visible Memorw and & simrle QWERTY keusboard can be used together in
#lace of a2 serial terminal., Software (for KIM-1) is erovided. Nelson
Edwardsy who rlaved & larde role in desidning SUFERMONy has sent me a
#ortion of his SYM version of the MTU softwares to hels us in our
conversion. The SYM version will be shorter than the KIM version
because of all of the utility subroutines in SUFERMON!

Note that Rill Gowans czlled his drarhics with @ sindle rarameter USR
functions combining Y and X into one rarameter. The Visible Memorw will
need 3 two rarameter USR functions since 320 > 255, A far better
aFrFroachy  howevery is to ratch a full set of Grarhics Commands to BAS.
We will be working on this ourselvessy and will serve as a ‘"clearing
house® for information on Visible Memorw Software.
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EASIC AND THE 2K SYMROLIC ASSEMBLER

Mans SYMmers use BASIC as their "first lansguage's and do their text
rrocessing in BASICy rather than with RAE. For the occasional short
machine landuadge wutilities thew write to surrort EASICy the 2KSA is 3
natural. Here is a rortion of a letter from BEruce Thomrsony Arrlied
Fhusicsy Cornell Universituy Ithacas NY 14853, and a coru of the rrodram
he mentionsy written in 2KSA formst. Sreaking of 2KSA» we will shortly
be mailing out an urdate sheet.

Erclosed is a short pProaram called by BASIC’s USR to dump
or load specific memory locations, e.s.i1f vou POKE’d a data file into
some unused memorv, vou can dumP 1t under Progsram control; or vou can
brina in successive data files to be used by BASIC. Cn load the error
code is returned.

Basic USR Module

LSDATA - To load or save specific memory locations
under Prosram control.

Called by X=USR(address.,flas/filerstart-end)

where address is that of the module
flaa/file has a zero in the first bvte for load
anvthina else 'in the first bvte for save
has the file no. in the second bvte
start is the start address of the data
end is the address of the last bvte of the data
X will be zero for no error

47 .=%2ZF no EOF
255.=%FF framina error
204 ,.=%CC checksum error

For example: A=USR(&"QEQO",&"OOFF",&"0CO0",&"ODFF")
will load the next file on the tare into locations
$0C00 to $0DFF inclusive and indicate a read error
by the value of X, provided the module is located

at $0EOU.
z0BG68E LSDATA JSR ACCESS
AA TAX aet END from [A,Y] and add 1
c8 INY
3C4AAB STY PARM
DOO1 ENE NOBUMP
E8 INX
B8E4BAB NOBUMP STX PARM+1
68 PLA
8D4CAB STA PARM+2 set START L
68 PLA
8D4DAG STA PARM+3 aset START H
68 PLA
B8D4EAB STA PARM+4 set FILE#
AOBO LDY# 80 hish sreed flas
68 PLA 00=1load
FOO0S BEQ LOAD
20878E JSR DUMPT
9009 BCC ESET
20788C LOAD JSR LOADT
A3 TAY error code for load in Y
AS00 LDA# 00
EIVVRY BCS CSET
AB TAY
209C8B CSET JSR NACCESS
AC4CDIL JUHP RE 1k
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INEXFENSIVE II/A CONVERTER

SEE CORRECTION IN ISSUE #4
Chir is a 4050. Pinm 1 is +5 V. Fin 8 is Ground., Fins 13
and 16y N.C. R is 220 Ki r is 27 K.
You will need one for musics two for score grarhics, The most
significant bits section is ortionals but uwou maw want it for
music arrlications.

ROR R r
BIT 0>— 14 15 [ BIT é)—-E- 14 15 f—mm
R R r
RIT 15— 11 12 MM —— 3 sk 12—
R T
BIT 2>— 9 10 |—M Ao ] RIT 1 9 10 M
o i T ¥ i
B A —— A ST NN Y N— b 7 AN
L ¥
RBIT 4>—— 4 5 b | 4 S0
T r
RIT 5>—— 2 3 2 o - —
Least significant bits Most sidnificant bits
Score and/or
Audio Amrlifier
4,7 Med
Ground —

A NOTE EFROM TOM GETTYS
A common control structure is the inrlementation of a comruted

GOTO or GOSUR. It is not unusual for the flow of control within

a rrogram to derend on data entered by 2 usersy as in an editor or

interactive dgame rrodrams or on reriodic samrled inruts such as
those in real-time control sustems.

Here are two methods of imrlementing an indexed indirect JMF or
JSR on 3 6502-bhased machine., The first methods called "vectoring"s
is used extensivelws by the SYM monitor and is one reason the SYM is
0 versatile a comruter. Three butes are reserveds with the first
containing a hex 4C (JMF). After the tardet address has been com-—
ruted 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 methods howevers is the more effective and concinnate.
l.et’s surrose we wish to call routine Xy and that the address table
ig structured as 2 rows! TEL.LO containing the low-order butes and
TRL.HI the high-order bstes. Consider the following routine!

CALL.X LODA TEL.HI»X JGET ADDRESS X» HIGH BYTE

FHA FAND PUSH IT TO THE STACK
LDA TEL.LO»X #GET ADDRESS X» LOW BYTE
FHA FAND FUSH IT TO THE STACK
RTS G0 TO ROUTINE X

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



A TAFE OFERATING SYSTEM FOR SYM

Frank Winterss School of Marketingy Universitw of New South Waless F. 0.
Eox 1y Kenmsindgtons Swudnews Australia 2033y sent us a hrief notey and an
‘unreadable® tare 8 few weeks ado. The tare sounded rather hisgh
ritchedy I thought. That verw same daw I received a letter from Manfred
Burows Karuzinerstr, 2y [-8000 Muenchen 2y West Germanss who exrlained
tow he onlwy dgot rerfect cassette rerformance bw lowering Clé to to 0,022
uFdy but could now read cassettes writtem at 5600 Eaud. I tried Frank’s
tares adain at 2800 Eaudy and thew read beautifully!

The rrogram Frank sent was a "teaser", I wrote for more info and he
sent a8 nrew cassette with source codey and some handwritten notes:
describing his Tare OFerating Sustems, He calls it TOFSy I c21l it
TOFSYy because like Torsy in *"Uncle Tom’s Cabin'sy it seems to have Just
grown. He has added solenoids to his recorderssy for starts story fast
forward and rewinds under comruter control. He formats the taress, thew
contain their own index datas etc.y Just like 8 disk sustem. The source
calls out some external addresses by hex valuesy so I can’t relocate it
too easily., Will tell wou more about it next issue.

Frank sent along a3 londg voice recording telling me about his work and
other interests? I still owe him 2 rersonsl answer. Frank would like to
hear from other hams on 20 meters. His call is VKZ2ELF.

FIX FOR THE EUG IN MOSER’S FADDLE GAME
Kin-Ming Kwoks 22 Tundg Choi St.» 10th Floors Flat Ay Mongkoks Hondg Konsgs
offers the following fix for the budg mentioned in the listing of the dgame!

1000 LN = 23

1260 FRINT CHR$(64)

1270 NEXT? FRINT CHR$(27)+CHR$(103)}
1335 AA=USR(4096+132,50)

1770 AA=USR(AAX256)! FRINT CHR$(B)j

SOFTWARE RECOMMENDATION

Jeff Holtzman has sent us rreview cories of several verw useful utilitu
rackages for SYM—1» both on cassette and in EFROM. We have tested the
cassette versions (no extra PROM sockets set!) and have found them vers
well designeds indeed, He is offering a rackade of SUFERMON Extensionss
which includes an  interactive trace/debug features, SYM-BUGy and the
following new commands?

CMD PAR.NR DESCRIPTION

0-2 Memory dumped as ASCII
0-1 Sets/deletes BRK instruction

0 Prints user flags as binary

2 Finds user string (hex and/or ASCII)

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

0-1 Dumps stack with checksum

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

3  Program relocater - adjusts abs. and rel addresses

0 Enter interactive trace mode

0-2 Disassembler (see note 2)

0 User link - does indirect JMP to sys. ram loc. JUMP6

2 Calculates 16 bit check sum of memory (prints sum only)
SYM~BUG» and the Command Extensionsy are available in obdect code on
cassette for $16y and in 27146 EFROM for $50y including a User’s Manual.
The User’s Manual is available seraratelwy for $6. The fully commented
gource code listing is available for $10. Cassette versions are
assembled at $0200 or $3800., EFROM version is assembled at $F000.
Custom sssembly at other locations is an additional $2, Overseas add $2
for Air Mail Fostage. Flease order direct from Jeff Holtzmans 6820
Nelmar #203y St. Louisy MO 63130, SYM-FHYSIS 7 25
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MISCELLANEQUS NOTES

Our  HIOE» Inc.» disk sustem is working euite well, thank wou, Onlw one
very minor bug that we have foundi in the warm start of FODS after re-
sets it ‘"stutters® onces then continues srorerls, Lanng Maudes of Ad-
vanced Comsuter Froductssy 1210 Edingers Santa Anay CA 92705y has a3 cory
of our SYM/FODS Sustem Disks, and will shortle have his own SYM-1
orFersting with the HDE Disk Sustem. Incidentallyy Advanced Comruter
Froducts is the first comruter store to sell SYM-FHYSIS over the
counter. Thew issue 3 verw informative catslodgs if wou write for oner
tell ‘em "S8YM-FHYSIS sent me®.

Flans for interfacing the MC 6847/AMI 68047 VDG alrhasgrarhics chir to
5YMy a8t 8 cost of less than $60r are now available from Marc Aasdenss,
Flans include & schematics wiring check listy rarts listy and driver
software source code listings, Frice in U.S. Funds is $10.00 in the
UsSey $11.00 in Canadas and $15.00 elsewhere. Send orders to Mare
A nass 1674 East M-36y Finckriewy Mich.4816%9s U.S.A., Flease include a
mailing label with wsour name and address.

Our  8YM now sreaks to uss, through Dave Kemr’s SF-1 Sreech Sunthesizer
Interface to the Texas Instruments’ *Sreak. & Srell” (tm) (see rade
1=212» It’s funm to use it with +Vy to helr verify 3 long obdect code
entruy., SYM now sreaks onls "Hex"s but the SF-1 Manual exrlains how to
extend its vocabularw, If SYM can sreak and rlay musicy surelw I should
be able to teach it to sing! Would any other users of the SF-1 like to
awar software?

One of mw associastesy "Skir® Frishbees lent me his home-built, Gereral
Instrunents AY-3-8910 chir basedy comruter controlleds sound deneration
asustem. The ®arts cost under $507 and it has real rotential for music
and sound effects creativitwg. *Skir" rromises wus some 8910 driver
software 8s soon as I return his sustem to him!

Here are some tirs for bedinrmers onlws others maw skir! After gou have
added the indisrenssble rower surrlyy and the convenient cassette re-
cordery start resdindg Lance Leventhal’s "6502 Assemblw Langusage Fro-
gramming"” (see rade 2-27). Next wou will want on-board memory
exransion’y see rade 3-27 for rrices on "sets® of 2114 memorw chirs. Ly
after adding 2 terminals, wour finances are temrorarilg strained, and sou
rneed some low-cost software to exercise vour terminals consider either
Tinw BASICy or the 2KSA» derending on wour srecific interests or
arrlications, Bw this times wou are no londer 3 bedinnery and will then
want either BAS-1 or RAE-1s or boths and an additional 4K of on-board
memore using the Rlalock board. You might want to add the MTU DAC»
described in this issuey even before the terminaly to give wou some
interfacing exrerience. In the next issue we will describe memory
exransion arrroaches from which sou can selects when wou are readys to go
"31l1l the waw",

Sorre that the mail comes in so fast that we have an ever increasing
aueue, Have tried to snswer 811 "crisis® maili other letters must wait.
If wou have real rroblems with SYMy feel free to call. We’ll get sour
sroblem 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 eut wour terminal on "LOCAL®"s if you want to "doodle® with the KTM-2
while inm MONy or if wou want to rrint dater times titles remarkss etc.s
on wour TTYy or other rrinting terminals use Control 0. After doodlins:
or erinting, return wour terminal to *"LINE®" with another Control O.
This feature is not-too-well exrlazined in section 9.7 of the SYM
Reference Manual.
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SHOFFING LIST OF ITEMS AVAILAEBLE FROM SYM-1 USERS‘ GROUF

All rrices dgiven below are now obsolete. Flease use rrices

on the most recent issued "Shorring List®.

CARL MOSER’S SYM WORD FPROCESSOR (SWF-1)3
FULLY COMMENTED SOURCE CODIE ON CASSETTE. THE MANUAL 1S
ALSO ON CASSETTEs WITH EXAMFLES OF THE USE OF SWF-1.
AFERIODIC UFDATES AND FULL SUFFORT WILL BE FROVIDED.
FRICE $35.00s FIRST CLASS/AIR MAIL WORLD WIDE.

JACK GIERYIC’S *"JACK-BUILT FROGRAMS®:
ON CASSETTE, WITH INSTRUCTION SHEET.
1, DEFTH CHARGE
2, OTHELLO
Z, CONCENTRATION
4, GRAFHICS DEMONSTRATION FACKAGE
5 FLOT
6+ BAR GRAFH
FRICE $6.00 FOR ANY ONE, $5.50 EACH FOR ANY ANDITIONAL FROGRAM.
ALL SIX FOR $30.00y FIRST CLASS/AIR MAIL WORLD WIDE.

JACK BROWN’S BASIC ENHANCEMENTS?
SECOND EDITIONy SOURCE CODE ON CASSETTE IN RAE FORMAT»
WITH SIXTEEN FAGE MANUAL. THE ORIGINAL EDITION, AS DESCRIRED
IN SYM—-FHYSIS ISSUE #2y IS NOW OUT-OF-FRINT. FURCHASERS OF
THE ORIGINAL EDITION WILL RECEIVE FULL CREDIT TOWARDS THE
FURCHASE OF THE SECONII EDITION.
AFERIODIC UFDATES AND FULL SUFFORT WILL EE FROVIDED,
FRICE $35,00s FIRST CLASS/AIR MAIL WORLD WIDE.

MICRO TECHNOLOGY UNLIMITED FRODUCTS (SYM VERSIONS ONLY):
DAC MUSIC EOARD WITH HARDWARE MANUAL AND RYTE ARTICLE REFRINT.
CASSETTE WITH OBJECT CODE AND THREE SONGS IS SUFFLIED.
FRICESs, FIRST CLASS/AIR MAIL $51.00 US/CANADAy $52.00 EUROFE
$53.00 ASIA/FACIFIC.
ADVANCED MUSIC SOFTWARE FACKAGEs WITH FULLY COMMENTED
SOURCE CODEsy AND OBJECT CODE ON CASSETTE.
FRICESs FIRST CLASS/AIR MAIL $21.50 US/CANADA, $22,00 EUROFES
$23.00 ASIA/FACIFIC.
VISIELE MEMORY SOFTWARE ON CASSETTE WITH SUFFLEMENT TO
MTU MANUAL AVAILABLE 1 JUNE. FLEASE WRITE FOR FRICES.

2114 MEMORY CHIFS:
6 CHIFS (3 K) FOR $33.,00 FOR ON BOARD SOCKETS
8 CHIFS (4 K) FOR $42,00 FOR ELALOCK MEMORY EOARD
14 CHIFS (7 K) FOR $72,00 FOR ROTH
OVERSEAS ADD $1.00 FOR FOSTAGE

SEE ISSUE #2 FOR FRICES ON THE FOLLOWING:
EXTENDED TINY BASIC FOR SYM-1, FITTMAN
6502 ASSEMELY LANGUAGE FROGRAMMINGs LEVENTHAL
RAE NOTES UFPDATING SERVICE

SEE ISSUE #1 FOR FRICES ON THE FOLLOWING:
2K SYMBOLIC ASSEMELERy DENISON
SYNERTEK TECHNICAL NOTES

SUFERMON VERSION 2
RAE-1/2 WRITE OR CALL FOR FRICES ON OTHER

SYM-1 SCHEMATIC SYM FRODUCTS, SOFTWARE OR HARDWARE.

ELALOCK ADDRESS CHANGE

John  Rlalock’s correct address for the 4 K Memorwy Exransion Roard, and
the "louble ROM" Adarter, is F. 0. Box 32356y Fhoenixs Arizona 85069,
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