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FROM THE EDITOR

This issuer as rromisedy is heavily devoted +to comruter music and
drarhics. Firsts thoudhy let us roint with rride to our ‘new look';
please observe the risht Justified text. No more slorpy rasdded right
mardins. We’ll tell wou later how it was dones and tell wou how uour
toor can make 3 high-class wdrd eprocessor out of uwour SYM-1.

As for sgrarhicsy we will rresent examrles of both oscilloscore and
KTM-2/80 prodrams. - And for the musicy we will concentrazte mainly on the
D/A (DAC or Disital-to Anzlog Converter) aprroachs although other
methods will be described. We develored 3 number bf music and drarhics
rrodrams for our KIM several wuears ado. These were hand assembled,
ratched for the SYMs relocatedy modified to include TSTAT so we would
rnot have to hit RST to dgeét out of an infinite loor» etc. There is no
source code for them. We therefore will rublish them in dissssenbled
formy and refer wou to the oridinzl articles for the comments.

One of our graduate students develored some score drarhics for the KIN
as rart of 3 graduate rrodéct. These included s FONG dames a Bouncing
Pall <imulationy a3 Kaster Grarhic Disrlayy and a Vector Disrlaw which
showed five lines of five alrhanumerics (sort of a3 crude turewriter),
All but PONGy which derends on the KIM Lkesrad lodgicy bhave been
*transcribed® for the SYM. We  are now fixing ur 3 simrle-minded
two~axis laser deflection sustem involving mwirrors and sreakers to
rroduce wall sized laser dgrafhics. Unfortunatélysy rrodress is slow.

Harrw readinds hardware rut-todetherings rrodrammindy and theny watching
and hearing wsour SYM rperform! SYM-PHYSIS 3-1

——

SYM WORD FROCESSOR

This issue was "set® with an early version of Carl Moskr’s new SYM Word
Frocessor (SWF). We wére sent a sreliminary  version for testing and

debudging, We rerorted the miror buds back to Carls 2nd suddested some
new features to be added. The imerroved version: SWP-1s is now available
on cassette. No eprinted manual is erovideds buts, with the fully

commented source code and 3 surrlied example
of a3 text file showind its usey the cassette
material exelains itself, The cdssette con-
tains three cories each of the comrlete
source coder 3 version strirred of a8l1 com-
mentsy and 2 samrle text file, The "strie-
red" source cbde Will rermit 3 @uick as-—
sembly (without the need for .CT), SWP~-1
does not srlit words, that isy it will not
hurheriate for wou. In wide columns this is
rnot 2 major Froblem. In narrow columns like
this oney wou may want to do as we have
_ done. If the wide sraces between words are
. obJedtionabler a few iterations of a manual
herhenization rrocess will fix things urs as
we have done Here. As is our established
Folicys we will fully surrort this rroduct
with imrrovementss correctionssy sudgdestions
for better user etc. SWP-1 is actually eas-
ier to use for text editing than RAE-1
alones since there is no need to try to
eaualize the lines. .SWP-1 ruts all of the
After denerating the textr additienal lines
margin chandess etc.
really

lines into one. long string.
are inserted to indicate raradrarh endinds:
Wouldn’t vou like to be the first kid on yvour block to have a
fines "ur~to-date"r truls moderns word rFrocessor? Send for sourss TODAY!
See back rade for ordering information.

THE KTM-2/80

When I first saw the list price of the KTM-2/80, I thousght it was a lot
of monews to put out for a kewboard and 3 handful of chies. That was
before I saw what came for the monew: Nowy I think that it is the most
cost effective termindl availabler and that the price is wunbelievably
low for what vou det. The -80 has TWO microrrocessorss a 6502 snd
6507y two VIA’sy 2 K of RAM and 12 K of ROM! It is a truly professional
stand-alone terminal (carabable of 9600 Baud) and I use it on our local
timeshare sdstem (a3t only 300 Bauds however). The grarhics
carabilitiess which are actually 160 by 48 (not 80 by 24)y are an added
bonuss Surplus monitors are available for arouhd $50» and 8 cabinet
maker can make a3 case for under $50., Where else can vou det a terminal
with 811 df the KTM-2/80 features for $5507

I am actually bedginning to think of the SYM-1 as an accessors to the
KTM-2/80» converting it to a fullw intellident terminal, rather than the
other waw around, I have even suddested to Swnertek Sustems Corrporation
that they consider an enhanced KTM board with sockets for MONy RAEs and
BASy and 8K of RAM (diving ur the hex rad and the 7-sedment diserlaus).
The world’s penultimate Sindle Board Computer! Add 2 sindle exransion
board with prom burners disk controllers and 24 K of RAM» andr with all
of the fine 8YM software becoming available» Sunertek would have a
really rowerfuls low-cost» surer develorment sustem. Juddging by the
letters we receiver many of our readers are well on their way to
assemblindg such dream gystemss on their owns but not packaded as *neatly®
as could be.
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Manwy have written and called about urgrading their 40 column KTM-2 to
the 80 column carabilitu, Some bad news and some dood news. If wou
have the early model KTM-2, (rrior to 8.N. 0733) it cannot be done. For
the newer modely Sunertek will release &8 conversion kitsy avsilable
through the Users’ Grour. Wiselys Sunertek is waitind until a3 detailed
technical manual describing the conversion Frocedure is available, The
conversion manual is being errerared bw 3n exrerienced SYM-1 users Bob
Muersy 109 Fire Laner North Care Mawy NJ 08204, (609) S22-7781y 1 250,
Contact Bob direectly for availsbility informations horefully we can
announce the availabilitu of the kits and marmual in our next issue,

CASSETTE RECORDER TIFS

Gur lons lastlns problem with wunreliasble cassette readback has been
solveds and in a very simrle manner indeed! We can now read almost any
tare sent to wus at anw setting of the volume control above a minimum
threshold. We rerlaced the 0.22 ufd caracitor at Cl1é (now on 3ll new
rroductions and sent with the MON 1.1 rerlacement kit) with the original
0.01 value. The lower value blocks out low freeuencwy humy flutters and
wows-; We Have Mmade the chande on eight of our local SYM-1s and
reconnmended it to otherss who have called concerning cassette #rrobléms
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
doubled, even with inexpensive recorderss, bd rerlacing the values of
TAPET1,» TAPETZ2y and HSBDRY Wwith  one-half their default values., The
sreed can 3lso be trirledr of cuadrurledr but at 4X (5.7 KBaud) the hish
freauency resronse of the recorder itself becomes the limiting factor,
We first became aware of this carability of SYM whenr on the same days
we received a *unreadable’ tare (which sounded rather high-ritched) from
one subscribery and a letter from another exrlaining how to increase the
baud rate. We found that the unreadable tare had actuallw been sent
(unintentionally) at 2840 Eaudy but was easily readable with the rrorer
parameter values, Trw the higher ratesi thevy do save time.

A number of readers who have had rroblems with cassette read reliability
have sent " in their own *fixes®s some of them reaquiring ‘*heroic*
measures. If the fix described hére does not work for wour sou misht
want to tryY the one rrorosed by Jaw Sinnettr elsewhere in this issue.
Don‘t be satisfied with less than rnearly 100X reliability from the
cassette interface. It is carable of very high reliasbility, Since we
added our fix every cassette read failure was definitely linked to a
tare defect at a serecific location on the tare. Once wou are sure that
a particular cassette is free of ‘sglitches® wou can exrect 100X
readback. :

One final note on reading commerciallu available KIM-1 format tares
which include either the tor of rade zerosr the tor of rade oner or the
KIM-1 Sustem RAM at $1780+ (if wdu have no RAM there wourself)! Use the
Il = $FF ortion to read in the data elsewheres ass for exampler with .iL1
FFy0200, Incidentally, MON 1.1 allows uou to specify the value of
KMBDRY a3t $A631. We wonders and will probabluy exreriment scdons whether
chanding the default value to the rrorer choice will rermit reading

ATTENTION NEW ZEALAND SUBSCRIBERS

My colleadues Dr, Garw Sittonsr Professor of Computer Sciences Califor-
nis State Universituysr Chicos will be in residence at the University of
Canterburws Christchurchy New Zealandy Maw 24-Julw 15, His areas of
interest include Date kase Manadement and Orerating Sustems. He would

endJoy meeting with anw or all of wgou.
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HARDWARE MODIFICATION FOR BETTER TAPE RELIABILITY
Jay C. Sinnett

U.S. Environmeéntal 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 CRZB 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 R94 and solder it there (ground).

3. Bend CR28 in the same direction so that it lies above CR29,
Sblder 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 Synec.
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
dioqes 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. .. v

-For the- harduare 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.
Thia nay not be necessary in namy cases.

1.’.Change R9u and R95 to 1002 resistors (supplied in tHe Synertek
ki) L :

. 2. 'Remove R8T.. and R126.
“:3, | Change R96 -to 100kQ-(you supply).
-4, Install 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 (1k) and C16 (0.22uf) as instructed in the new
: monitor kit. - .

THE NEXT ISSUE

comparision of 21l known (to me) waus of expanding SYM~1,

discussion of "chear® video terminalss and inexrensive printers.
descrirtion of Frank Winters’ TOPS (Tare OPeratindg Sustem)s with nesrly
all the convenience of a D0Sy a3t much slower sreedy but much lower tost.

*Andr of courses more prodrams!
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RAE NOTES

RAE NOTES No. 2 has been mailed to subscribers.
No. 2 conteins a full descrirtion of the disk
vectors and flags built into RAE-1, and illustrates
their. use with the full source code listing of Tom
Gettys’ RAE/FODS Linking Fatch, No. 2 listed six
absolutely safe rade zero locations comrletely
untouched bw BASs RAEs FODS, or MON., Mailed with
Nos, 2 was an annotated cory of Technical Note
101SSCy February 1980y "Addind Motor Control for a
Second Cassette Recorder to SYM-1°.

Also mailed with No. 2 was a USER PATCH FOR RAE-1
submitted by Jean Cyrs 3 rortion of which is beinsg
rublished in this issue. ‘As more of RAE-1 users
begin to disassemble RAE‘s obJect code and rrobe
into its inner workindgss we can exrect more
enhancements to bé rrovided. One of our reasders has
rromised to Provide 2 ratch to suprrress the // 3t
the end of .PR. Note that SWP-1, Moser’s SYM Word
Processor» already does thisr and the form-feed
oreration in SWP-1 will force the ending °*>" to the
tor of the next rage, No, 3 will include the lons
promised pade zero/rade one memory marsy and will
describe the use of the Frinter Control Vector built
into the >HArdcory Set command.

Please make the following correction to the RAE-1
Reference Data Card irncluded with No. 1! In the
section ‘Recovery from Accidental Clear® rerlace
PR 9999 with PR /.

A SORTING PATCH FOR RAE

Jean M. Cyrs 29 Greenboro Crescents. Ottawss Ontarios
Canaday KiT 1UWS,  submitted a8 very nice rrodram
called USER PATCH FOR RAE-1. It provides a better
interface to a TTYs and has other nice features.
The completer fulluy commentedr version is being sent
to RAE NOTES subscribers. FPublished here is an ab-
breviated version of that rortion of his rrodram
whichH rermits the Frinting of an alphabeticallu
sorted Label File, He has not yvet found a way to
suprress the printing of the unsorted file, Can
andone helr him? It might also be nice to rrovide
another patch to rermit the printing of a numeri-
cally sorted Label File.

>ASSEMBLE LIST

0010 $SORTING FATCH FOR RAE-1

0020 iFORTION OF USER PATCH FOR RAE-1
0023

0030 $JEAN M. CYR

0040 29 GREENBORD CRESCENT

0050 i0TTAWASONTARIO

0060 iCANADA K1T 1WS

0070

0071 iEditor’s Note! To save srace
0072 iin the listindg, erinting of
0073 ithe Macro Exransions was sur—
0074 irressed., These can be found in
0075 ithe ob.Ject code verification
0076 ibelow

1F71-

1F88-
1FBA-
1FBC~
1F8E-~
1F8F-
1F91~
1F94-

ac

AQ
B1
30
ce
o
20
AD

03

02
FC
03

F9
F3
02

BO

iF

'@

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
0560
0565
0570
0575
0580
0585
0590
0595
0600
04605
0610
0615
0620
0625
0635
0630
05640
0645
0650
0655
0660
0665
0670
0690
0695
0700
0710
0950
0955
0960
0965
0970
0975
0980
0985
0990
0995
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LELSIZ
LEL
BUF
SCRN
SCRC
DUMMY
[RB 1)

1Mt

oo MT1

oo o MT2
v o o MT3

1 ISTORE

11 1LOAD

USEREXIT
SORT
SORTLELS
NEXTLBL

NEXTCHAR

COMPSTRING

+DE
«DE
+DE
«DE
«DE
JOE
«MD

$500
$0104
$00C8
$FE

$FC

0

(FROM TO)

LOAD (FROM)
STORE (T0)
LOAD (FROM+1)
STORE (TO+1)

+ME

+MD

(FROM TO)

LDY $0

LDA

STA:
BMI’

INY
BNE
cPY
ECC
+ME

OHD
SET
IFN
SET
L3 8
IFP
STA
XX¥
IFP
STA
kX
+«ME

+MD
SET
IFM
XX
SET
IFP
i.pA
33
IFP
LDA
XXX
ME
+EC
+BA
.08
Jup
+DE

(FROM) » Y
(TO) s ¥
o o MT3

oo o MT1
$2
o o MT2

(ADR)
DUMMY = ADR

DUMHY ‘
DUMMY = $100

$FF-DUMMY
XADR

DUMMY-$100
ADR

(ADR)
DUMMY=ALR
DUMMY

DUMMY=$100
$FF-DUMMY
*ADR

DUMMY-$100
ADR

$1F71

$B003
$1F74

MW (LBL SCRN)
MW (SCRN SCRC)

Loy
LDA
BMI
INY
BNE
JSR
LbY

2
(SCRC) rY
COMPSTRING

NEXTCHAR
ADRNEXT
$2

®

1F96- Bl FE 1000 LDA (SCRN)sY
1F98- FO D7 1005 BEQ USEREXIT
1F9A- B1 FC 1010 COMPCHAR  LDA (SCRC) Y
1F9C- 51 FE 1015 EOR (SCRN)sY
1F9E- 30 OF 1020 BMI EOS
1FAO- B1 FE 1025 LDA (SCRN}rY
1FA2- D1 FC 1030 CMP (SCRC),sY
1FA4- 90 1B 1035 BCC XCHANGE
1FA6- DO D6 1040 BNE NEXTLBL
1FAS- C8 . 1045 INY
1FA9- DO EF 1050 BNE COMPCHAR
1FAB- B1 FE 1055 EOS LDA (SCRN)sY
1FAD- 10 0A 1060 EPL EOSC
1FAF~ 29 7F 1065 AND #$7F
1FBi- D1 FC 1070 CHP (SCRC) Y
1FB3- FO OC 1075 BEQ XCHANGE
1FBS- 90 0A 1080 HIGHLOW BCC XCHANGE
1FB7- BO CS 1085 , BCS NEXTLBL
1FB9- 09 80 1090 EOSC ORA $$80
1FBB- Di FC 1095 CHMP (SCRC)sY
1FBD- FO BF 1100 BEQ NEXTLBL
1FBF- DO F4 1105 BNE HIGHLOW
1110 XCHANGE MT (SCRC BUF)
1115 MT (SCRN SCRC)
1FDF- 20 F3. 1F 1120 JSR ADRNEXT
1125 MT (BUF SCRN)
1FF1- BO 81 1130 BCS SORTLBLS
1135
1FF3- 98 1140 ADRNEXT TYA
1FF4- 38 1145 SEC
1FF5- 65 FC 1150 ADC *SCRC
1FF7- 85 FE iiss STA XSCRN
1FF9- AS FD 1160 LDA XSCRC+1
1FFB- 69 00 1165 ADC #0
1FFD- 85 FF 1170 STA XSCRN+1
1FFF- 60 1175 RTS
1180 :
1185 +EN

After the unsorted Label File is listedr enter
>RUn SORT? thens after the Warm Start re-entry
messade and rsromrty enter >lLAbelsr to get s
listing of the alerhabetically sorted Label File.

1F70 00 4C 03 BO AD 04 01 85,36
1F78 FE AD 05 01 85 FF AD FE»16
1FB0 00 85 FC AD FF 00 85 FD.CS
1FB8 A0 02 B1 FC 30 03 C8 ROsDF
1F90 F9 20 F3 1F A0 02 Bi FE,5E
1F98 FO D7 B1 FC 51 FE 30 ORs59
1FAQ Bl FE D1 FC %0 1B DO Dér26
1FA8 C8 DO EF Bl FE 10 0A 29,9F
1FBO 7F D1 FC FO O0C 90 0A BOs31
1FB8 CS5 09 B0 D1 FC FO ERF DOsCE
1FCO F4 A0 00 Bl FC 91 C8 30+95
1FC8 03 C8 DO F7 CO 02 90 F9,72
1FDO A0 00 BL FE 91 FC 30 03,81
1FD8 C8 DO F7 CO 02 90 F9? 20s7E
1FEO F3 1F A0 00 Bl C8 91 FE+35
1FE8 30 03 (8 DO F7 CO 02 90,49
1FFO F9 BO 81 98 38 65 FC 85,29
1FF8 FE AS FD 69 00 85 FF 60s16
5316

3
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SOME GAMES (AND MDRE) FOR THE SYH-1 WITH KTM-2/80

Mane resders have askedr *Game rrbdramss rlease?®; nearly as many have
s3idy "No damesr thank wou!*., I think we can rlease both drours of
readers with the rrodgrams we shall describer becauser while I incline
towards the *no dame" drours muself, I did find these rarticular dames
fascinating, The story bedins with my receiving a3 prodram listing, in
BASICy from Jack Gierwicr» for rublication. Not wishing to publish a
#rodram without testing it first, eéven thoush I know the author well
from having read manw of his rublished articlesy I asked Jack if he
would mind sendind me a3 cassette dumpy in flace of the listing, The
thought of serendindg many hours kewind in and debussging 2 FKRASIC listing
is not my ides of a dreat time. Well, Jack sent six rrogrsm rackades on
cassette! three damess two wutilitiesy and a drarhice demonstration
rackade (GDP-1), GDP-1 is rublished here.

All six recuire 4 K of RAM and a KTM-2/80 (nor the prodrams will not
convert easily to the 40 column KTM-2), Jack’s skill with drarhics is
impressive. Jack ealls his rroduct line JACK BUILT PROGRAMS., No., 1 is
a one-rerson damer DEPTH CHARGEs which reeuires 3 three dimensional
searchy and rresents a simulated sonar-ture disrlay. Nos. 2 and 3 are
‘two-person dames. Tom Gettus would rather #lay adgainst the comsuters
but I rather likeé the idea of having a human comranion around to share
the rleasures of the comeuter withe. No. 2 is. the well-known OTHELLO,
which I had never rlased beforer but learried quickly enoush. No. 3 is
an adartion of the old TV Game Show CONCENTRATIONs again Well im-
rlemented by Jack. )

M¢ favoriter because it was not 3 dame recuiring personal competitions
but rrovides entertasinments was No. 4y the Grarhics Demonstration
FPackades which also includes an examrle of Computer Assisted Instruction
(CAI), It asks wou to enter wour namesr then asks uyou to make a3
selection from a "menu® (see listing), *The Saquare Storw® is a teaching
rrodram. “Football Field®” is a drawind of a football field. The others
are dunamic drarhic shows. What Martin Gardner has said sbout musie
(see elsewhere in this issue) arrlies equally well to art, To epara-
rphrase him» Art (with a carital A) and musics to be interestings mist
consist of the rprorer mixture of the *exrected® and the ‘unexrected®.
The surely random (incoherent) satterns are dully as are the totallw
redular (coherent) ones. *Ink Srots® illustrate the erincirle well,
The patterns are reminiscent of the Rorschach (Ink Serot) Personality
Testr excert that the bilateral summetry is missindg (must ask Jack to
1nc1ude that feature in an urdated version).

No. 5y PLOT, is a wmultirle mathematical «rash drawing utility, and

‘No. 6» BARy is 3 verus versatile Bar Chart (vertical bars) drawins:
utility, If you have the KTM-2/B0 uwou will endouy these rrodrams; if wvou

have the moneu to sepend on "luxury® items, like the KTM-2/80r wou prob-
ably don’t have the time to kew in long eprodrams. Fortunately, 31l of
the JACK BUILT PROGRAMS are available on cassette. See the back r3dge of
this issué for ordering information. A rprelinaty version of the
GRAPHICS DEMONSTRATION PACKAGE is rrinted here for wour information. It
is definitelu convertible to 40 columns. See what I meant about kewing
in a lond BASIC prodram?

E=2718=124!1LI#=2000:TH=32:60T0100
PRINTCHR$(E)+*="j IRETURN

PRINTCHR$ (E)4*R* :RETURN

PRINTCHR$(E)+°G* {RETURN

PRINTCHR$ (E)+CHR$(114) ; RETURN

PRINTCHR$ (E)+CHR$(103) i {RETURN
GOSUB2:PRINTCHR$ (Y+TH) +CHR$ (X+TH) +CHR$(S) sRETURN
FORY=YSTOYS+YL ! GOSUE? ! NEXT { RETURN

DN U D OGN

FORX=XSTOXS+XL {6OSUE7 t NEXT ! RETURN SYM~FHYSIS 3-7

10
11
12
13
14
15

PRINTCHRS (E) +"H"+CHR$ (E) +* J* {FORA=1T05 ! NEXT § RETURN
X=INT(77XRND(¢1)) i Y=INT(23%RND(1)) : GOSUB7 ; RETURN
GOSUBS : GOSUBS : S=124 ;RETURN
GOSUB10:GOSUE3:GOSURA : RETURN
YL=INT(21XRND (1)) IFYL<3THEN14

RETURN

16 GOSUB3:GOSUE4:GOSUR20: GOSUBQS RETURN
17 FORA=1TOS5000:!NEXT{RETURN

18
19

20

21

22

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
446
448
500
512
515
565
572

575
590
400
700

FORA=1T02000 ! NEXT : RETURN
S5=63+INT{6AXRND(1)) RETURN
XS=INT((79-XL)XRNI(1)) :YS=INT((21-YL)XRND(1)) !RETURN
X=X5GOSUB8B Y=Y5!GOSUEY : RETURN
X=X8:60SURB:Y=YS+YL ! GOSUBY? :RETURN
Y=YS:GOSUB?: X=XS+XL ! GOSUES ! RETURN

Y=YS+YL $GOSUE? ! X=XS+XL ! GOSUBB : RETURN
GOSUB22:GOSUB23:60OSUBS : GOSURS : RETURN :
Y=YS+YL {FORX=XSTOXS+XL :BOSUR7 ! Y=Y-1 ¢NEXT ¢ RETURN
Y=YS{FORX=XSTOXS+XL ! GOSUR7 : Y=Y+1 {NEXT $ RETURN
PRINTCHR$(Y+TH)+CHR$ (X+TH)  ARETURN

GOSUB10:¢ GOSUB2:PRINT*(XHI. I AM YOUR COMPUTER: I WOULD LIKE TO *

GDSUBZ.PRINT')*KNOU WHO YOU ARE. FLEASE TYPE YDUR NAM
GOsuB2: PRINT'*#AND THEN HIT THE KEY MARKED RETURN.
GOSUB2:PRINT®-4°; ! INPUT"";iN$!GOSUB10

E*

GOSUB2: PRINT"!HERE IS A LIST OF THINGS I CAN DD FDR YOU *;N$;

GOSUB2:PRINT"#3TYPE THE NUMBER OF YOUR CHOICE ANID THEN
GOSUB2:PRINT"$3THE RETURN KEY., I’M WAITING FOR YOU,

HIT *
"iNS$;

GOSUB2$PRINT*&-1 THE SQUARE STORY'$GOSUE2! PRINT® -2 RECTANGLES'
GOSUB2:PRINT" (-3 TRIANGLES®:GOSUB2:PRINT®*)>-4 DIAMONDS*
GOSUB2IPRINT®"X-5 RANDOM®:GOSUB2!PRINT"+-& RANDOM GRAPHICS®*

GUSUB2:PRINT";~-7 INVERSE RANDOM GRAFHICS®
GOSUB2:PRINT'--8 INK SPOTS*:GOSUB2:PRINT®.-9 RANDOM

GOSUBQ:PRINT'/—IO FOOTBALL FIELD"
PRINT®"{INPUT*"YOUR CHOICE IS °®iB:GOSUB10O
IFB<1THEN108

IFB>10THEN108

ONBGOSUBIOOO:200099007200,700:800!8001400;400:500
GOSUB17:GOSUB10:GOT0108

END

GOSUB3 ! GOSUB4 :FORK=1T010:GOSUB14:XL=YL {GOSUB20 : GOSUB19
YL=1+INT(YL/2) $XL=YL :GOSUB26 YS=Y5+YL :GOSUB27 : XS=XS+XL ¢
GOSUB273YS=YS+YL:GOSUR26 ! NEXTK ¢ GOSUBS $ GOSURS ! RETURN
GOSUB14:XL=2XYL {GOSUB16 ! RETURN

GOSUB3 :GOSUB4GOSUB19¢X=403Y=12
FORA=1TO3!A(A-1)=A-2¢B(A~1)=A-23INEXT

FORK=1T0500¢ IFB=9THENGOSUB19
A=INT(3XRND(1)) ! IFA=3THEN412
L=INT(3XRND (1)) ! IFL=3THEN41i4

IFA(A)<>O0THEN44O

IFB(L)=0THEN412

X=X+A(A) L IFX<2THENX=77

IFX>77THENX=2

Y=Y+B(L) I IFY=-1THENY=22

IFY=23THENY=0

GOSUB7 :X=X+A(A) {GOSUR7 $ NEXT : GOSUBS $ GOSUBS $ RETURN

INK 5FOTS"

YS=YS~-YL

§=97:XS=102YS= 10.B=10’GD$UB3»GOSUB4’FDRX XS+4TOXS+48STEP4:GOSUBS90

NEXT$5=1263FORX=XSTOXS+3 ! GOSUB590 } NEXT :FORX=XS+44T0XS+
NEXT$8=1131Y=YS-1IFORX=XSTOXS+47¢60SUB7 ¢ NEXT { GOSUBS ! S=

47:GOSUBS70
1031X=XS-1

GOSUBS90 ¢ X=X8+43:G0SURS590:S=119:Y=YS+B+1:FORX=XSTOXS+47 :BOSUB7 ¢ NEXT

GOSUBS:G0OSUBS:Y=YS~21A=0!FORX=XS+2TOXS+225TEP4 ! GOSUE2:

GOSUE28:A=A+1

NEXT:A=50$FORX=XTOXS+42STEP4 ! GOSUB2$A=A-10$G0SUB28NEXT : RETURN

FORY=YSTOYS+B:GOSUB7 {NEXTY ¢ RETURN
GOSUB14:XL=1+INT(75%RND(1)) :GOSUB14$RETURN
GOSUB10 ! IFB=5THENGOSUB3
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S=63+INT(6AXRND (1)) {GOSURA : FORA=1T02000 X=INT(77¥RND (1))
Y=INT(23%RND(1)) I GOSUE7 : NEXT { GOSUBS : GOSURG t RETURN
GOSUB13: IFB=6THENGOSUBS
FORA=1TD200035=63+INT(64XRND (1)) {GOSUE11 ¢ NEXT :GOSUB12?
GOSUB3:GOSUB4 :FORK=1T010!GOSUB14 XL =YL ! GOSUR20:GOSUE19
905 EB=INT(SKRND(1)) ! IFB=STHEN90S

910 IFB<1THEN?0S

915 ONBGOSUS21,22,23,24

920 ONBBGOSUB26,27¢27126

925 NEXTK:GOSUBS:GOSUES :RETURN ‘

1000 GOSUB2:FRINT*#%A SQUARE IS A SFECIAL CASE OF A PARALLELOGRAM.

710
713
800
810
900

RETURN

ALL

1010 GOSUB2:PRINT*$XFOUR SIDES ARE EQUAL IN LENGTH AND ALL FOUR ANGLES
ARE * :

1020
PLE *
1030 GOSUB2!PRINT®"2XFOR YOU *iN$;°*,*$GOSUE17

1040 S=1243YL=12$XL=24$YS=8:X5=3{GOSUR3 :GOSUB4 ! G05UB253GOSURLY

1043 GOSUB2:PRINT*)ATHE SMALL SQUARE IN THE CORNER*"

1044 GOSUB2:PRINT*XAMEANS THIS IS A RIGHT ANGLE.®$GOSUE18

1045 GOSUE3:GOSUB4$GOSUB2SPRINT* )X *+CHR$(97) {GOSUB2IPRINT*)$ " +CHR$(113)
1046 GOSUBS:GUSUBG $GOSUEB17

1048 GOSUB2:!FRINT®sALOOK WHERE THE ARROW IS FOINTING.®

1050 GOSUB18:GOSUB4:GOSUB2:PRINT " ¥X*+CHR$ (103)

1052 GOSUB3:GOSUB2IFRINT®)&*+CHR$(113)+CHR$(113)

1053 GOSUB2IPRINT*¥3*+CHR$(92) 1GOSUB2IPRINT '+’ *+CHR$(92) : GOSURS : GOSUBS:
GOSUB17

1054 GOSUB2:PRINT®.AI WILL NOW DRAW SOME SQUAKES FOR YOU, "iN$;i*

1056 GOSUB17:FORL=1T010¢GOSUB10:GOSUB19!G0SUB300:GOSUB1BINEXT

1060 FORL=1T010$GOSUB19:GOSUE300!NEXT ¢t RETURN

2000 S=63+INT(S64XRND(1)) $FORL=1T010$GOSUR600  NEXT {RETURN
oK

GOSUB2:PRINT*ZXRIGHT ANGLES (90 DEGREES). I WILL NOW DRAW AN EXAH

what a partial RUN looks like on a printind terminal. The "=*
*ESC®) sidgnals the KTM-2 that the
The *HJ*

Here 1i§
sign (which followed a non-rrinting
followind two .characters are absolute YrX cursor coordinates.
seems to be 3 residue from the screen-clear oreration.

=(¥HI, I AM YOUR COMFUTER. I WOULD LIKE TO
=)XKNOW WHO YOU ARE. PLEASE TYPE YOUR NAME
SHXAND THEN HIT THE KEY MARKED RETURN.
=-4

HJ
=1LHERE IS5 A LIST OF THINGS I CAN DO FOR YOU LUX.
=4LTYPE THE NUMRER OF YOUR CHOICE AND THEN HIT
=¢%THE RETURN KEY. I‘M WAITING FOR YOU» LUX.

=&~1 THE SQUARE STOKY

=/-2 RECTANGLES

=(-3 TRIANGLES

=)=-4 DIAMONDS

=X~5 RANDOM

=+-6 RANDOM GRAPHICS

=y--7 INVERSE RANLOM GRAFHICS
=--8 INK SFOTS

=.~9 RANDOM INK SFOTS
=/-10 FOOTBALL FIELD

YOUR CHOICE IS

HJ
=#%A SQUARE IS A SPECIAL CASE OF A PARALLELOGRAM: ALL
=$XFOUR SIDES ARE EQUAL IN LENGTH AND ALL FOUR ANGLES ARE
=Z¥RIGHT ANGLES (90 DEGREES). I WILL NOW DRAW AN EXAMFLE
=8§XFOR YOU LUX,
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MICRO TECHNOLOGY UMNLIMITED SOFTWARE FOR THE SYM-1

Technolody Unlimited hassy for mang 9Barsy marketed an 8 Bit DAC
K-1002y for music denerations and the 8K KAM Visible Memory
Boards K-1008y for hidgh resolution #rarhics. These aré available from
MTUs todether with excellent manualsy K-1002-iL» and K~1008-1Ly
resrectiveldy written fof the KIM-1. Thé two manualss todether with
SYM-1 surrlementsy and the 8 Kit DAC Board maw a3lso be obtained through
the SYM-1 Users’ Grour. The SYM~1 Surrlement to the K-1002-1L Manualjs
"8 Bit Digital -Music Software®y ‘iz 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 cbdes on cassettess for
each of these items» relocated to avoid any rades © and 1 conflicts.
MTU has arranded for the Users’ Grour to adartsy debugr markets and
support the SYM-1 versions of their software Firoducts.

HARDWARE RECOHHENDATION

of the Problems with a8 "comronent®

Micro
EBoards

system like SYMy &8s orrosed to a
sustem like the Arrle IIy is where to elus in &1l of the
There’s the rower surrlys the monitors the recorder roOwer
surrlyy the scores the modemr the rrinters the soldering iron, etc. To
make thindgs even worses we have two sustems ur and runnings and the dusl
florey disk sustem is temrorarily (rerhars indefinitely!) using its own
rair of rower surplies. I can‘t even besin to count the number of rower
cords. A more serious seroblemy howevery was the tenderncy of the
oscilloscore  to comrletely ‘crash® the sustem whenever it (the score)
was turned on or off. Thus the score had to be turned on firstr and
left running 3s lohd as the sustem was in use.

One
"rackaded*
POWeT COTdS.

Roth Prbblems were solved with rroducts of Electronic Srecialistsr Inc.»
171 South Main Streets Naticks MA 01760 (write for their catalosd).
Their Isolator 1IS0+2y at $55, rrovides two srours of three 3-eronsg
socketss each drour filter-isolated from the others and from the rower
linei their IS0-1 (same price) srovides only 3 sockets but these are
isolated from each other., You can set either with a3 15 A circuit
bresker for $62y Or 3 circuit breaker and switch/rilot lisght for $47.
Their IS0-3, more exrensives is similar to the 1S0-1y but Provides
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, . i
WHITE ANDI BROWN MUSIC
Martin Gardnery in
Americany Arrils 1978y
denetated music. By
computer?

the Mathematicdl Games section of Scientific
has some interestindg words to say about computer
this he means music actually "composed” by the

to say that we endow
order and

*It is commonrlace in musical criticism
d00d music because it offers & mixture of
surprises, How could it be otherwise?®

misic as being comrletely randoms i.e.y» comrlete
surpriSer and “"brown" wmusic as being s wmixture of order and surfrise,
An examrle of complete 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
surprisindly ‘dood*®. When I first read the articler I rrodrammed the
examples for muy KIM. Unfortunatelwy the listinds have been 1last. Hr.
Gardner describes the rrocess for denerating brown music so wells that
you should have no trouble writindg the prodras wourself, either in
Assembly or BASIC. You will not need a DAC sustem» even the simrlest
timed loors or VIA timer, s@uare wave denerator will be adeauate for the
rurrose, You should have much fun with this one! SYM-PHYSIS 3-10
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HI-DENSITY PLOTTING WITH THE KTM-2

bu! Eill Gowans
254 01d Orchard Grove
TorontosOntario MSM2ES
(416) 488-3456

DESCRIPTION

This routine effectively euadrurles the KTM-2/80 drarhics density by
marping a virtual 48X140 screen onto the real 24XB0 screen. This allows
79680 individual Points to be controlled and testedrgiving the KTM-2 a
respectable drarhics carability for most arplications.The routine was
written to interface with the KTM-2/80 and EAS-1showever only 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 auad densituy is achieved bw creating and ma2intzinihg an internal
memory mar of the KTM-2 screen.Each of the 1,920 (24X80) character
rositions is considered as consisting of 4 serarate elements (pixels).
Thus we can have 16 rossible combinations of the 4 rixels.The KTM-2
character set contains dgrarhic chsracters for each of the 16 rixel
combinationsyall that is néeded is a was to select the rprorer oné.Since
there are 4 rixelsrwe can assign a 4-bit code with each bit rerresenting
a3 eparticular rixel.This dgives us a series of 4-bit codes with 3 rande
from 0-15 which can be used to index 3 table containing the correct
code to disrlaw the drarhic character reauired.Setting or resetting a
pixel merelw involves turning the approrriate bit on or off in the
4-bit code and usind the resultind value to sccess the new drarhic

character,

The use of 3 4-bit code 3lso sllows us to comprress the 1,920 character
mar ihto 940 butes by combining two 4-bit (Nubble) codes into one HRute.
This complicates the code slightls but the resultant savind in memory

is well worth it.To simelify the accessind of the rrorer screen mar bute
2 table of rointers was created (RTAB) to allow direct indexindg to the
correct row.This in condunction with the column allow us to access the
mar bytes without having to perform multirly orerations.(Note-if wou
have a3 KTM-2/40ythe RTAB entry increment can be chanded from +40 to +20
and the "BSS® followindg the label "MAP!" can be reduced to 479)

One problem in using the 16 drarhic characters for rixel diselavy is that
they can not 311 be displased in the same mode (some reauire normal mode
while others reauire reverse mode).The solution to this was to allocate
one bit in the Pixel HMar Table (CHAR) entry to indicate the mode that
the KTM-2 had to be in for prorer diselad.The ridhtmost bit was used for
this purpose (O=npormalri=reverse) leaving the leftmost 7 bits to code
the drarhic character.An intern2l mode indicator (MODE) is used to keer
track of the KTM-2’s current mode (0=normals~l=reverse).When the mode bit
and mode indicator differsthe KTH-2 mode is chanded prior to diselaving
the character.

Total memori reauired is 1241 butes for the KTM-2/80 version and 761
butes for the KTM-2/40.This allows both rplot and tridg routines to be
used in 3 4K sustem with arproximately 2500 bwtes left for BAS-1 use.

SYM~PHYSIS 3-11

FUNCTIONS

Four functions are provided by this routine?

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

SET - ThHe referenced pixel will be turned °*ON® in the internal mar and
the aprrorriate drarhic character diseplaued.

RESET - The referenced rixel will be turned °*OFF* in the internasl mar and
the aprrorriate drarhic character disrlaved.

TEST - The referenced rixel in the ihternsl mar will be tested and s value
returned rerpresenting its state (0="0FF®,1="0ON").

‘CLEAR® reauires no rparameters while the other three calls require that 3
Virtual Row (0-47) be rassed in the A-register and a Virtual Column (0-159)
passed in the Y-redister (Note~for KTM-2/40 the Virtual Column can onluy be
from 0+79).This would seem to be a rroblem as the BAS-1 *USR® function only
allows one rarameter to be rassed in the A-Y redister r=air (others can be
rassed on the stack).We can slir two rarameters rast BAS-1 for the rprite of
one if we structure our call as follows!?

USR(A»256%R+C)
Address of Routine

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

where! A
R
c

nnn

Multirluing by 2546 effectively shifts the Virtual Row into the A-redister

while the Virtual Column remains in the Y-redister.

If the 4 entry roint addresses (CLEARySETyTEST and RESET) are eauated
to the varisbles CsS»TRrand the Virtual Row/Column to the variables

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

CLEAR - Q@ = USR(C»0)
SET - 0 = USR(Ss254XY+X)
RESET - Q@ = USR(R»256XY+X)
TEST - Q@ = USR(T»256XY+X)
**Note-to use an AsSsembler interfacerthe "JMP BSRET® must be
replaced with *RTS®. '
USAGE

- Prior to bedinning a rlotsthe °*CLEAR® function should be inveoked and the
KTH-2 rlaced in Grarhics/Normal mode. -

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

- After plotting has been comrleted uour srogram must reset the KTM-2 mode
to whatever is reauired as the final state is unerredictable.
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19F3:01
19F6108
19F7310
19FAL80

19FB32R
19FD$53
19FF ¢ 7R
1A013A3
1A03ICH
1A0S:F3
1A07:18
1A09:43
1AOE &R
1A0D:93
1AOF ¢ BB
1A11E3
1A13:0E
1A15:33
1A17:5B
1A19:83
1A1B!AB
1A1D:D3
1A1F IFB

02 04

20 40

1A
1A
1A
1A
1A
14
1B
1B
1B
iB
1B
18
ic
i¢€
i1c
ic
1c
ic
1C

NVONCUDUM-

PIBRIN NRI P B b bt 1 bd b b b b b
UL LNFPOLSONUDLINKHO

27
28
29
30
3

33
34

35
36
37
38

39
40

41

42

43

44

§RRREE IR IR KA KRR KK KKK KK KKK KR KA KKK KRR KKK

% . _ *

$ % HI-DENSITY FLOT ROUTINE FOR THE KTM-2 X

% X

X BY : BILL GOWANS X

% X

§ RXXRRTHRIT R RO KRR KRR KKK
ORG  $19EE

r****X*X***##***********X**#**X****i*****#***********

ix ZERO FAGE WORK LOCATIONS ¥
F HKRERRRRREIK KR ERRKRKKKK KKK KIR KK KK KREKAA K KRR KIKK KK
ZWORK: EFZ $FE

RFTR: EPZ $EE

§ XK EXEKKLEKKRRKKIARKE KKK KIRARKKKKKRKKKKHRRK KKK KKK
ix : PROGRAM VARIABLES X
5 AHORKKRRR A KKK KKK AOKIRK KKK AR KKK KK KA KK KA KK KA K XK K
ROW? BSS 1 '

coL: BSS 1

FLAG: BESS 1

"MODE?: BSS 1

CINDX? BSS 1

5 HOKKRK KKK KKK KKK KKK KA IR AR IR KK KK AR KKK K KKK KKK KK KKKk XK
4

X EXTERNAL RDUTINES

3333333333533 333330323223033530022232320¢3388332238
SEND! EQU $8A47

BSRET: EQU $D14C

WPON! EQU $8ER9C

WFOFF$ EQU $BR86

CLRM! EQU $8723
[R223333333032320233388332820033°03828332 28330008232
i% PIXEL MASK TABLE *
§ RRRAXRRAR IR KRR KK KK KRR KRR KRR Rk Kk
MASKS EQU X

‘BYTE so1,$02,so4,sos
BYTE $10,$20,$40,$80
5 REKERKEKKAK KKK K KAKKKK KK KKKRKKK KK KKK KKK KKK K KKK KKK KK

Px SCREEN ROW POINTER -TARLE X
:***##************#*x*t*********t***t*****K***X*****X
RTAB: EQU *

WORD MAP,MAF+40,MAP+80,MAP+120

WORD HMAF+150+MAP+200+MAP+240sMAP+280
WORD MAP+320sMAF+3605MAP+400s MAF+440
WORD MAF+480,MAP+520sMAP+560MAP+600
WORD MAP+5640yMAP+6805MAP+720sMAF+760
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1A21
A”3

A253

1A°7

14292

1RER:
1DEE?
1nF1s
1DF3:

1DF &
10F9

1DF B!
1DFD}
1E00%
1E03!
1£05¢
1E07¢
1E093
19
1EODS
1E103A9
18D
A9

1EOF

1E12
1E15

1E17¢
1E1AL

123

4R
73
9B
c3

C1
E8
BL
93

194
198

AY
20
20
A9
85
A?
85

8D
A9

8D
20

1E1DIAC

1E20¢
1E22:

A2
FoO

1E24142
1E24:30
1E28:A2

1D
ip
1D
1D
1D

99
95
92
EC
E9
F9

oc
47
86
2B
FE
1A
FF
EA
44
1D
4B
00
F1
23
9C
00
06
80
02
40

97
(%4

cs
96

8A

Ab
A
19

87
8B

45

44
47
48
49
S50
S1
S')
53
54

55

6

58
59
40
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

81

82
83
84
85
86
87
88
89
?0
?1
92
93
?4
?9
96

WORD MAF+800sMAF+840sMAF+880sMAF+220
2333339333833 23338233 32333330330 ¢02¢03323 00832382
% SCREEN MAP X
§ RRKRRRKRK KKK KKK KKK KKK KKKKKAHK A KKK KKK KK KK KKK KK
MAF EQU X

) BSS 959
MAPE: BRSS 1
rX****X***************************************i******
P X PIXEL CHARACTER MAF TABLE 3
5 RKERK KKK KR RKAKKKKKOKKK KK KR KK KKK IOKKK KKK KKK KKK KKK KK KK
CHAR: EQU *

BYTE $C1+8$99:$97+$4E8r$95,y$CPr$BNs$92

BYTE $93,$BCy$CB8r$74y$E91$961$981$FF
§ KK AKRKAOKAK KK KK IR KK AORKOR KRR ARRE KKK KRR KKK K KKKk Kk kK Kk
ixX ‘MAIN FROGRAM *
ix X
Pk THERE ARE 4 ENTRY FOINTS IN THE X
12 3 PROGRAM:
X X
iX ) *
2 3 "CLEAR" - CLEARS THE KTM~2 AND x
X INTERNAL SCREEN MAP. 3
PX X
X *SET' - TURNS ON THE REFERENCED *
iX FIXEL. X
ix b
X *RESET®" - TURNS OFF THE PIXEL X
(2 3 ’ X
12 3 *TEST* -~ TESTS STATE oF FIXEL 4
iX AND' RETURNS VALUE X
2 3 (0=0FF y1=0N? X
# RKEIRAK KKK KRR KRRRIKR KRR KKK KRR KKK KKK KRR KKK
CLEAR? LIA $$0C #LOAD SCREEN CLEAR CHAR

JSR SEND FSEND IT OUT TO KTM-2

JSR WFOFF fTURN OFF WRITE PROTECT

LDA $<MAP $SETUF THE

STA ZWORK i LOW AND

LDA #>MAP ¥ HIGH ADDR

STA ZWORK+1 § IN MONITOR

LDA $<MAPE i ‘AND THEN

STA $AL4A § " CLEAR MAP

LIA #>MAPE § AREA TO

STA $AL4AR § ALL ZEROS

LDA £¢00 FRESET MODE FLAG )

STA MODE i TO INDICATE NORMAL MODE

JSR CLRM fUSE MONITOR ROUTINE TO CLEAR

JMP WPON $TURN WRITE PROTECT BACK ON
RESETS LDX #$00 fFLAG(O0) = RESET PIXEL

BEQ PLOT FJUMP TO MAIN ROUTINE
TEST?: LDX $#4$80 iFLAG(-) = TEST PIXEL

EBMI PLOT §JUMP TO MAIN ROUTINE
SET!? LDX $840 iFLAG(40) = SET PIXEL
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