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FROM THE EDITOR 

This issue' as Promised, is heavil~ devoted to co mPuter musi c and 
~raPhics. First, thoush, let us Point with Pride to o ur •new look•; 
Please observe the right Justified te xt. No more sloPPY rasged risht 
marSins. We ' ll tell ~ou later how it was done' and t ell ~ou how ~ou, 
toor can make a hish-class wdrd Processor out of wour SY M- 1. 

As for SraPhicsr we will Present examples of both oscilloscope and 
KTM-2/80 Prosrams. And for the musicr we will concentrate mainl w on the 
D/A CDAC or Disital-to Analos Converter) aPProachr althoush other 
methods will be described. We developed a number of mu s ic and sraPhics 
P rosrams for our KIM several wears aso. These we re hand assembledr 
Patched for the SYM, relocatedr modified to include TSTAT s o we would 
not have to hit RST to Set out of an infinite looPr etc. There i s no 
s ource code for them. We therefore will Publish them in disassembled 
~orm1 and refer You to the orisinal articles for the coIDment s . 

One of our graduate students deveioPed some s cope Sra Phic s for the KIM 
as Part of a Sraduate ProJect. These included a PONG Sa me , a Bour1cinS 
Ball simulationr a Raster GraPhic DisPla w. a nd a Vect~ r Di sP l aw which 
showed five lines of five alphanumerics ( s ort of a crude typewriter). 
All but PONGr which depends on the KIM kewPad lo s icr ha ve been 
•transcribed• for the SYM. We are now fi x ing UP a si mPle - minded 
two-axis laser deflection system involving mirror s and s Peakers to 
Produce wall sized laser Sraphics. Unf o rtunate ly, Progress is s low. 

HaPPY reading, hardware Put-tosetherinsr Prosramminsr and thenr wa tchins 
and hearins Your SYM Perform! SYM-PHYSIS 3-1 
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SY M WORD PROCESSOR 

Thi s issue was ' set' with an earlw version of Carl Moser 's new SYM Word 
Processor CSWP). We were sent a Preliminar y version for testins and 
debu~S ins. We reporte d the min or bus s back to Carlr and s ussested s ome 
new feature s to be added. The imProved vers ion, S WP - 1, i s no w avai l able 
o n cassette. No P rinted ma nu a l i s P r ovid e d r butr with the fullw 

commented sou rce code a nd a SUPPiied exa mpl e 
of a t e x t file showing it s user the cassett e 
mate rial e xP lains itself, Th e cassette c on 
tains three copies each o f the co mplete 
source code, a version striPPed of a ll com -· 
ments1 and a sample te x t file. The • s t rip-· 
Ped • s ource c ode will per mi t a auick as
se mblw ( without the need for • CT I. SWP-1 
does not sP lit word s r that i s r it wil l not 
hwPhenate for wou . In wide columns thi s i s 
not a maJor Prob lem. In narrow co lumn s like 
this one1 YO U maY want t o do as we have 
done. If the wide spaces between wo rds are 
obJectionabler a few iterations of a ma nu a l 
hwPhenization Process will fi x thinss UP• as 
we have done here . As i s o ur es t a blished 
PolicYr we will fullw SUPPort this product 
with impro ve ment s , corrections, su~ gestions 
for better user etc. SWP-1 is ac tuall w eas
ier to use for te x t e ditins th a n RAE - 1 
aloner since there is no need to trw to 
eaualize the lines. SWP-1 Puts all of the 

lines into one lon~ s tring. After ~eneratins the te x t, additional lines 
a re inserted to indicate Paragraph endinss, marsin chanses1 etc. 
Wouldn ' t wou like to be the first kid on wour block to have a reallw 
fine, •up-to-d a te•, truly modern• word Processor? Send for Yours, TODAY! 
~iee back page fo r ordering information. 

THE KTM-2/80 

When I first sa w the list Price of the KTM -2/BOr I thousht it was a lot 
of monew to Put out for a kewboard and a handful of chips, That was 
before I saw wh a t came for the money, Nowr I think that it is the most 
cost effective terminal availabler and that the Price is unbelievablw 
low for what wou set. The -BO has TWO microProcessorsr a 6502 and a 
65071 two VIA 's 1 2 K of RAM and 12 K of ROM! It is a trulw Professional 
s tand-a lone terminal CcaPabable of 9600 Baud) and I use it on our local 
timeshare swstem Cat onlw 300 Baud1 however>. The sraPhics 
caPabilities1 which are actuallw 160 bw 48 <not 80 bw 2411 are an added 
bonus. Surplus monitors are available for around $50, and a cabinet 
1naker can make a case for under $50. Where else can You set a terminal 
with all of the KTM-2/80 features for $550? 

I am actuallw beSinninS to think of the SYM-1 as an accessorw to the 
KTM-2 / 801 convertins it to a fullw intellisent terminalr rather than the 
other waw around. I have even sussested to Swnertek Swstems Corporation 
that thew consider an enhanced KTM board with sockets for MONr RAEr and 
BAS, and SK of RAM Csivins UP the hex Pad and the 7-sesment disPlawsJ. 
The world ' s Penultimate Sinsle Board Computer! Add a sinsle expansion 
board with prom burnerr disk controllerr and 24 K of RAMr and• with all 
of the fine SYM software becomins available1 Swnertek would have a 
reallw Powerfulr low-costr super develoPment swstem. JudSinS bw the 
letters we receiver manY of our readers are well on their waw to 
assembling such dream systems, on their own, but not Packaged as'neatly' 
as could be. 
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!-f;·' Man~ ha ve written and called about uP~radins their 40 colu n1n KT M-·2 t o 
.he 80 column caPabil itYt Some bad ne ws a nd so me ~ood ne ws+ If yo u 

have the earlw model KTM-2 . (Prior t o S , N, 07331 it cannot be done. For 
the newer n1odel1 s~nertek will release a conversion kit, availab l e 
throus h the Users ' Gro up. W i se l ~r Syne rtek i s wa itir1 S until a detailed 
·technical manual describi n g the conver s ion Pro c edu re i s ava il ab l e . ·rh e 
c onversion manual i s beinS Pre Pare d b~ an e xp e r ienced SY M-·1 u serr Bob 
Mwers. 109 Fire Lane. North CaPe Maw. NJ 08204• (609 1 522-7781• x 250 . 
Contact Bob di rect lw for ava il abili t w i nfor mation; horefull w we ca n 
i3nnounce the ava ilability of the kit s and ma nu al in our ne x t i ssu e . 

CASSETTE RECORDER TIPS 

Our lons last ins problem with unreliable cassette readb ack has been 
so lved, and in a very si mPle manner i ndeed! We can now read almost any 
taPe sent to us at anw settinS of th e vo lume control above a minimum 
threshold, We replaced the 0.22 ufd caPacitor at C16 ( now on a l l new 
production• and sent with the MON 1.1 rePlacernent kit) with the orisinal 
0.01 value. The lower value blocks out low freouencw hurnr flutt er • a nd 
wow. We have made the change on eiSht of our local SY M- ls and 
rec5"m'mended it to others. who have called concernins cassette Problems• 
then called back to report that the fix a lso worked on their sws tern s . 

The SYM-1 cassette subswstern operates at 1420 Ba ud. That can easilw be 
doubled, even with ine xPensi~e recorders. b~ rePl aci n~ the va lues o f 
TAPETl• TAPET2• and HSBDRY with one - half their default values . The 
s peed c a n also be triPled• or ouadruPled• but at 4X 15.7 KBaudl the h i Sh 
freouencw resPonse of the recorder itself becomes the lirnitins factor. 
We first became a war e of this caPabilitw of SYM wh en . on the same daw. 
we received a 'unreadable' tape (which sounded rather high-Pitched) from 
one subscriber• and a letter from another explaining how t o increase the 
baud r ate. We found that the unreadable taPe had actuallw been sent 
lunintentionallwl at 2840 Baud• but was easilw readable with the Pro Per 
Parameter values. Trw the hiShe r rates1 thew do save time. 

A number of readers who have had proble ms with cassette read reli a bilitw 
have sent in their own 'fi xes•, some of them reauirin~ 'heroic' 
measures. If the fix described here does not work for wou. wou misht 
want to trw the one proposed bw Jaw Sinnett. elsewhere in thi s issue. 
Don ' t be satisfied with less than nearlw 100Z reliabili tw from the 
cassette interface. It is capable of verw hiSh reli abilitw. Since we 
added our fi x eve rw cassette read failure was definitelw linked to a 
taPe defect at a sPecific location on the tape, Once wou are sure that 
a particular cassette is free of ·~!itches' YOU can e x pect 100% 
readback. , 

One final note on reading commerciallw available KIM-1 format taPes 
which include either the toP of pag e zero, the top of Pase one. or the 
KIM-1 Swstem RAM at $1780+ <if wdu have no RAM there wourselfl: Use the 
ID = $FF option to read in the data elsewhere• as . fo r exarnPle• with . Ll 
FF,0200. Incidentallw• MON 1.1 allows wou to specifw the value of 
KMBDRY at $A631, We wonder. and will Probablw e x periment soon• whether 
chansins the default value to the Proper choice will Permit readins 
KIM/HYPERTAPE formats????? 

ATTENTION ~EW ZEALAND SUBSCRIBERS 

Mw colleasue• Dr. Garw Sitton• Professor of Computer Science• Califor
nia State University, Chico• will be in residence at the Universitw of 
Canterbury, Christchurch• New Zealand• Maw 24-Julw 15. His areas of 
interest include Date Base ManaSernent and 0Perating Swsterns. He would 
enJoy rueetin~ with any or all of ~au. 
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HARDWARE M'.JDIFICATION 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 wi th my SYM for data record i ng 
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 i mpossible wl.thout 
resetting the contro ls. Fortunately, I was able t o use an oscilloscope and 
the Synertek tape diagnostic programs to completely solve t he problem wl.th a 
hardware modification. If you have had this kind of problem, you may find 
this suggested hardware modification useful . If your t ape 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 R94 and solder it there (ground ) . 

3. Bend CR28 in the same direction so that it l i es 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. 
Afte r this change, my volume control could be set anywhere above threshold 
without problems. 

The reason this works is t hat when an aud io cassette player plays back a 
digital waveform, the amplitude of positive-going and negat ive-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 buil d up a charge on each 
peak. This charge in turn modifies the zero crossing ti.me, destroying the 
integr ity 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 
modifi cation which came with the Monitor update, I also recommend adding a 
bit o.f hysteresis to the new circuit to avoid noise on low-level s i gnals. 
This may not be necessary in many cases . 

1. Change R94 and R95 to 1oo n resistors (suppl ied in the Synertek 
kit). 

2. Remove R87 and R126. 
3. Change R96 to 100kn (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 (lk) and C16 (0.22µf) as i nstructed in the new 

mooi tor kit. 

IN THE NEXT ISSUE 

*A comParision of all known Ito me) waws of exPandinS SYM-1, 
*A discussion of •cheap' video terminals, and inexPensive Printers. 
*A descriPtion of Frank Winters' TOPS ITaPe OPerating Swstem>• with nearlw 

all the convenience of a DOS, at much slower SPeed• but much lower cost. 
*And, of cou rse, more Pro~rams! 
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RAE NOTES 

RAE NOTES No. 2 has been mailed to subscribers . 
No. 2 contains a full description of the disk 
vectors and flags built into RAE-1 1 and illustrates 
their use with the full sourc e cod e l i sting of Tom 
Gettys' RAE/FODS Linking Pa t c h. No . 2 li s ted s i x 
i3b!;olutelY safe page zero locatior1 s c on1Pletel Y 
untouched by BAS1 RAE1 FODS1 or MON. Mailed wi th 
No. 2 was an annotated coPY of Technical Note 
:l.O:l SSC, February 1980, 'Add.f ng Mota r Cont ro 1 far a 
Second Cassette Recorder to SYM-1', 

Also mailed with No. 2 was a U~ER PATCH FOR RAE-1 
submitted by Jean Cyr, a Portion of which is beins 
Published in this issue. ~s more of RAE - 1 us er s 
begin to disassemble RAE ' s obJect code and Probe 
:into its inner workings, we can e x pect more 
enhancements t o be Provided. One of our r e aders has 
Promised to Provide a Patch to suPPress the // at 
the end of .PR, Note that SWP-11 Mo s er 's SYM Word 
Processor1 already does this1 and the form-fee d 
operation in SWP-1 will force the ending ">' to the 
toP of the next page, No. 3 will include the long 
Promised Pa~e z ero/page one memory maPsr and will 
describe the use of the Printer Con t rol Vector built 
into the >HArdcoPY Set command. 

Please make the following correction to the RAE - 1 
Reference Data Card included with No. 11 In the 
section •Recovery from Accidental Clear• replace 
PR 9999 with PR /, 

A SORTING PATCH FOR RAE 

.Jean M. CYrr 
Canada1 KlT 
called USER 

29 Greenboro Crescenti . Ottawa1 Ontario1 
1W5r submitted a v e ry nice Program 

PATCH FOR RAE-1, It Provides a better 
:interface to a TTYr and has other nice features. 
'The completer f ully commented, v~rsion is being sent 
to RAE NOTES subscribers . Published here is an ab
breviated version of that Rorti on of his Program 
which Permits the Printing of an alPhabeti ca llY 
sorted Label File. He ha s not Yet found a way to 
s uppress the P r intin~ of the unsorted file. Can 
anyone help him? It might also be nice to Pro v ide 
another Patch t o permit the Pr i nting of a numeri 
cal lw sorted Label File. 
>ASSEMBLE LIST 

--------------'· 

0010 ;SORTING PATCH FOR RAE - 1 
0020 ;PORTION OF USER PATCH FOR RAE-1 
0025 
0030 ;JEAN M, CYR 
0040 ;29 GREENBORO CRE SCENT 
0050 ;0TTAWA10NTARIO 
0060 ;CANADA KIT 1W5 
0070 ; 
0071 ;Editor ' s Note: To save space 
0072 iin the listing , Printing of 
0073 ;the Macro Ex Pa n s ion s was suP -
0074 ;pressed. These can be found in 
0075 ;the obJect code verification 
0076 ;below 

:LF71 - 4C 03 BO 

:LF88- AO 02 
:LFBA- Bl FC 
:LFBC - 30 03 
:LFBE- CS 
1Fl3F- DO F9 
:LF91 - 20 F3 lF 
:LF94- AO 02 

00 77 
0085 L.BLSI Z 
0200 LBL 
0210 BUF 
0325 SCRN 
0330 SCRC 
0350 DUMMY 
0460 ! ! I MW 
0465 
04 7 0 
0475 
0480 
04S5 
0490 ; 
0495 II IMT 
0500 
0505 , •. MT1 
0510 
0515 
0520 ••• MT 2 
0525 
0530 ,,,MT3 
0535 
0540 
0545 
0550 ! ! I STORE 
0555 
0560 
0565 
0570 
0575 
0580 
0585 
0590 
0595 
0600 
0605 
0610 
0615 ! I I LOAD 
0620 
0625 
0635 
0630 
0640 
0645 
0650 
0655 
0660 
0665 
06 7 0 
0690 
0695 
0700 
0710 USEREXIT 
0950 SORT 
0955 SORTL.BLS 
0960 NEXTL.BL 
0965 
0970 NEXTCHAR 
0975 
0980 

.DE $500 

.DE $0104 

.DE $00C8 

.DE $FE 

.DE $FC 

.DE 0 
, MD (FROM TO) 
LOAD <FROMl 
STORE (TO ) 
LOAD <FROMtll 
STORE <TO+ 1) 
.ME 

.MD <FROM TOl 
LDY tO 
LDA <FROMl ,y 
STA <TOl1Y 
BMI , , , MT3 
INY 
BNE , , , MTl 
Cf'Y t2 
BCC , , • MT2 
.ME 

.MD 
SET 
!FM 
SET 
*** 
IFP 
STA 
*** 
IFP 
STA 
*** 
.ME 

<ADR> 
DUMMY ADR 
DUMMY 
DUMMY $100 

$FF - DUMMY 
*ADR 

DUMMY-$100 
ADR 

.MD <ADR> 
SET DUMMY=ADR 
!FM DUMMY 
*** 
SET DUMMY=$100 
!Ff' $FF-DUMMY 
LDA *ADR 
*** 
IFF' DUMMY-$100 
LIIA ADR 
*** 
.ME 
.EC 
.BA $1F71 
.os 
JMF' $B003 
.DE $1F74 
MW <LBL SCRN) 
MW <SCRN SCRCl 
LDY t2 
LDA <SCRCl ,y 
BMI COMPSTRING 
INY 

0985 BNE NEXTCHAR 
0990 COMPSTRING JSR ADRNEXT 
0995 LDY t2 
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:LF96- Bl FE 
:LF98- FO D7 
:LF9A- Bl FC 
l.F9C- 51 FE 
1F9E- 30 OB 
l.FAO - Bl FE 
:1.FA2- Dl FC 
:LFA4- 90 lB 
:LFA6- DO D6 
:LFAB- CB 
:LFA9- DO EF 
:LFAB- Bl FE 
1FAD- 10 OA 
:LFAF- 29 7F 
lFBl- Dl FC 
:LFB3- FO OC 
:LFB5- 90 OA 
:LFB7 - BO C5 
:LFB9- 09 80 
1FBB- Dl FC 
:LFBD- FO BF 
:LFBF- DO F4 

:LFDF- 20 F3 lF 

:LFFl- BO Sl 

1FF3- 98 
:LFF4- 38 
:LFF5- 65 FC 
1FF7- 85 FE 
:LFF9- A5 FD 
:LFFB- 69 00 
:LFFD·- 85 FF 
:LFFF- 60 

1000 
1005 
1010 COMF'CHAR 
1015 
1020 
1025 
1030 
1035 
1040 
1045 
1050 
1055 EDS 
1060 
1065 
1070 
1075 
1080 H IGHLOW 
1085 
1090 EOSC 
1095 
1100 
1105 
1110 XCHANGE 
1115 
1120 
1125 
1130 
1135 
1140 ADRNEXT 
1145 
1150 
1155 
1160 
1165 
1170 
1175 
1180 
118S 

LDA <SCRN) ,y 
BEQ USEREXIT 
LDA <SCRC) ,y 
EOR <SCRN> ,y 
BMI EDS 
LDA < SCRN l 1 Y 
CMP < SCRC l , Y 
BCC XCHANGE 
BNE NEXTLBL 
INY 
BNE COMPCHAR 
LDA CSCRN> ,y 
BPL EOSC 
AND t,$7F 
CMP <SCRC l , Y 
BEQ XCHANGE 
BCC XCHANGE 
BCS NEXTLBL 
ORA USO 
CMF' CSCRC) ,y 
BEQ NEXTLBL 
BNE HIGHLOW 
MT <SCRC BUFl 
MT <SCRN SCRCl 
JSR ADRNEXT 
MT <BUF SCRNl 
BCS SORTLBLS 

TYA 
SEC 
ADC *SCRC 
STA *SCRN 
LDA *SCRCtl 
ADC tO 
STA *SCRNtl 
RTS 

.EN ~ 

,. 

I 

- . I 

i1 

After the unsorted Label File is listed1 enter 
>RUn SORT; then1 after the Warm Start re-entry 
messase and Prorn~t, enter >LAbels, to ~et a 
listing of the alphabetically sorted Label File. 4 

1F76 ~O 4C 03 BO AD 04 01 8S136 
1F78 FE AD 05 01 85 FF AD FE116 
1F80 00 85 FC AD FF 00 85 FD1CS 
1F88 AO 02 Bl FC 30 03 CS DOrDF 
1F90 F9 20 F3 lF AO 02 Bl FE1SB 
1F98 FO D7 Bl FC 51 FE 30 OB159 
1FAO Bl FE Dl FC 90 lB DO D6126 
1FAS CS DO EF Bl FE 10 OA 2919F 
lFBO 7F Dl FC FO OC 90 OA B0131 
1FB8 CS 09 80 Dl FC FO BF D01CB 
1FCO F4 ~O 00 Bl FC 91 CB 3019S 
1FC8 03 CS DO F7 CO 02 90 F9172 
lFDO AO 00 Bl FE 91 FC 30 03181 
1FD8 CB DO F7 CO 02 90 F9 2017B 
1FEO F3 lF AO 00 Bl ca 91 FE135 
1FES 30 03 ca DO F7 co 02 90149 
1FFO F9 BO al 9a 3a 65 FC a5129 
lFFB FE AS FD 69 00 a5 FF 60116 

5316 

' . 
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SO ME GAMES CAND MORE > FOR THE SY M- 1 WITH KTM - 2/80 

Man y rea der s have as ked, · · Game Programs' Please?•; nearlY as ma ny ha ve 
!;a id, 1 No ~a me sr thank You!', I think we can Please both groups of 
rea ders with the P rogra ms we s hall descr ibe, becal1se , whil e I incline 
tow a rds t he •no game• s roup, m~self, I did find these Pa rti c ular games 
fascinating, The s tory begins with mY re cP iving a Progr a m listing, in 
BASIC , from Jack Gieryj c , for Publi cation. Not wi s hir1g t o Publish a 
P rogr a m without testing it firstr even thou gh I know the au thor well 
from having read manw of his Published ar ticles. I asked Jack if he 
would mi nd sending me a cassette dump, in Place of the listing . The 
thou~ht of sPendins many hour s keYing in and debuSSing a BA S IC listins 
is not mY idea of a Sreat time. Wellr J ac k sent si x p rogram Packages o n 
(:assette: three sa me s , two utilitiesr and a SraPhic s demonstration 
Package CGDP-11. GDP-1 is Published here. 

All si x reQuire 4 K of RAM and a KTM -2/80 (nor the Programs will not 
convert easi lw to the 40 c olumn KTM -2), Jack ' s skill with graPhics is 
i mpressive. Jack calls his Product line JACK BUILT PROGRAMS. No. 1 is 
a one-per s on game• DEPTH CHARGE, which reQuires a three dimensional 
s;earch, and Presents a si mul ated sonar - tYPe disPlaY. Nos. 2 and 3 are 

' ·t wo ·-per son sames. To m Gettys would rather Play a s ainst the co mputer' 
but I rather like the idea of havins a human companion arour1d to share 
the Pleas ures of the computer with. No. 2 is the well-known OTHELLO• 
which had never Played before, but learned ouickl Y enoush. No. 3 is 
an adaPtion of the old TV Game Show CONCENTRATION, asain well im
P l emented by Jack. 

MY favorite, because it was not a same reouirins Per s onal competi tion, 
but Provides entertainrnentr was No. 4, the Graphics Demonstration 
Packase, which also includes an e x ample of Computer Assisted Instructio n 
<CAii. It asks wou to enter wour name. then asks wou to make a 
s election from a •menu• (see listins>. •The SGuare Story• is a teaching 
Program. 'Football Field' is a drawing of a football fi eld . The others 
a re dwnamic SraPhic shows. What Martin Gardner has said a bout music 
<see elsewhere in this i s sue) aPPlies eQuallw well to art. To Para
phrase him• Art (wit h a caPital Al and musicr to be interesting, must 
consist of the Proper mi x ture of the •expected• and the •une x pected•. 
The Purelw random (incoherent) Patterns are dullr as are the totally 
regular (coheren t) ones. 'Ink SPots' illustrate the PrinciPle well. 
The Patterns are reminiscent of the Rorschach <Ink SPot) Personalitw 
Testr except that the bilateral sYmmetrw is missing (must ask Jack to 
include that feature in an updated version). 

No. 5, PLOT, is a multiple mathematical graph drawing utilitw, and 
No. 6r BARr is a verw versatile Bar Chart (vertical bars> drawing 
ut i 1 i tY, If YOU have the KTM-2/80 wo.u w i 11 enjoy these Programs; if you 
have the monew to spend on ' luxury' itemsr like the KTM-2/80, You Prob
ablw don ' t have the time to kew in long Programs. Fortunatelwr all of 
the JACK BUILT PROGRAMS are available on cassette. See the back page of 
this issue for orderinS information. A PrelinarY version of the 
GRAPHICS DEMONSTRATION PACKAGE ls Printed here for Your i nformation . It 
is definitelw convert ible to 40 columns. See what I meant about kewing 
in a long DASIC Program? 

E=27:S=124:LIM=2000:TH=32:GOT0100 
2 PRINTCHRSCElt ' = ';! RETURN 
3 PRINTCHRSCE>t'R'!RETURN 
4 PRINTCHR$(E)t'G ' !RETURN 
5 PRINTCHR$ CEltCHR$1114>;:RETURN 
6 PRINTCHRSCEltCHR$1103);!RETURN 
7 GOSUB2lPRINTCHR$CYtTHltC HR$(XtTH>tCHRS CS >lRETURN 
8 FORY=YSTOYStYL:GOSUB 7 lNE XT:RETURN 
9 FORX =XSTOXS+X llGOSUB 7 !NEXT!RETURN SYM-P HYSI S 3-7 

() 

10 PRINTCHRSCE>+'H'tCHRSCElt'J':FORA=1T05:NEXT:RETURN 
11 X=INTC77*RNDC1))!Y = INTC 23 *RND (1)1:GOS UB 7:RETURN 
12 GOSUB5lGOSUB6lS=124:RETUR N 
13 GOSUB10!GOSUB3lGOSUB4!RETURN 
14 YL = INT<21*RND11))!1FY L<3 THEN14 
1~5 F.:ETURN 
16 GOSUB3!GOSUB4lGOSUB20!GOSUB25!RETURN 
17 FORA =1T05000!NEXT!RETURN 
18 FORA=lT02000 lNE XT!RETURN 
19 S=63 tINTC64*RNDC1))!RETURN 
20 XS= INT (I 79-·XL. I *RNJI ( 1)): YS= INT I I 21-·YL> *RND ( 1 >>:RETURN 
2 1 X=XS!GOSUB8lY=YS!GOS UB9lRETURN 
22 X=XS lGOSUB8!Y =YStYLlGOSUB9!RETURN 
23 Y=YS!GOSUB 9:X=XS tXL!GOSUB8:RETURN 
24 Y=YStYL!GOSUB9!X =XS tXL!GOSUB8:RETURN 
25 GOSUB22!GO SUB23!GOSUB5!GOSUB6!RETURN 
26 Y=YStYL!FORX=XSTO XS tXL!GOSUB7:Y=Y - 1!NEXT!RETURN 
27 Y=YS !FORX= XS TOXS+ XL!GOSUB7!Y=Yt1!NEXT!RETURN 
28 PRINTCHRS<YtTH>tCHR$CXtTH>iA!RETURN 
100 GO SUB10lGOSUB 2 !PRINT'<*HI, I AM YOUR COMPUTER, I WOULD LIKE TO ' 
102 GOSUB2!PRINT'l*KNOW WHO YOU ARE, PLEASE TYPE YOUR NAME' 
104 GOSUB2!PRINT'**AND THEN HIT THE KEY MARKED RETURN. 
106 GOSUB2!PRINT' - 4';!INPUT'';N$!GOSUB10 
108 GOSUB 2 !PRINT'!&HERE IS A LIST OF THINGS I CAN DO FOR YOU ';Ns;•,• 
110 GOSUB2!PRINT't&T YPE THE NUMBER OF YOUR CHOICE AND THEN HIT ' 
112 
114 
ll.S 
118 
120 
122 
124 
135 
137 
139 
150 
152 
199 
200 
205 
2 10 
300 
400 
402 
410 
412 
414 
416 
417 
440 
442 
444 
446 
448 
500 
512 
515 
565 
572 

575 
590 
600 
700 

GO SUB2!PRINT'S&THE RETURN KEY, I'M WAITING FOR YOU, ';N$;',' 
GOSUB2!PRINT'& - 1 THE SOUARE STORY ':GOSUB 2 :PRINT' '-2 RECTANGLES' 
GOSUB2!PRINT'C - 3 TRIANGLES' !GOSUB2! PRINT'l-4 DIAMONDS' 
GOSUB 2 !PRINT'*- 5 RANDOM'!GOSUB 2!PR INT't -6 RANDOM GRAPHICS'' 
GOSUB2 !PRINT'r -7 INVERSE RANDOM GRAP HI CS' 
GOSUB2!PRINT' --8 INK SPOTS'!GOSUB2!PRINT',-9 RANDOM INK SPOTS' 
GOSUB2!PRINT' /- 10 FOOTBALL FIELD' 
PRINT''!INPUT'YOUR CHOICE IS •;B:GOSUB10 
IFB<1THEN108 
IFB >10THEN108 
ONBGOSUB1000r200 0 1900r2001700r800r800r400r400r500 
GOSUB17!GOSUB10!GOT0108 
END 
GOSUB3!GOSUB4!FORK=1T010!GOSUB14!Xl=YL!GOSUB20!GOSUB19 
YL =1tINT<YL/21 !XL=YL!GOSUB26:YS= YStYL!GOSUB27!XS=XStXL!YS=YS-YL 
GOSUB27!YS=YStYL:GOSUB26!NEXT K!GOSUB5:GOSUB6!RET URN 
GOSUB14!XL=2*YL!GOSUB16!RETURN 
GOSUB3!GOSUB4!GOSUB19!X=40!Y=12 
FORA=1T03!A(A-l> =A-2!BIA-11=A-2!NEXT 
FORK=1T0500!IFB=9THENGOSUB19 
A=INT<3*RNDC11>!IFA=3THEN412 
L=INT<3*RNDC11>!IFL=3THEN414 
!FA< A> <> OTHEN440 
IFBCLl=OTHEN412 
X=XtACAl!IFX <2THENX=77 
IFX>77THENX=2 
Y=YtBCLllIFY=-1THENY=22 
IFY=23THENY=O 
GOSUB7!X=XtACAl!GOSUB7!NEXT!GOSUB5!GOSUB6!RETURN 
S=97!XS=10lYS=lO!B=10!GOS UB 3:GOSUB4 !FOR X=XSt4TOXSt48STEP4!GOSUB590 
NEXT!S=126!FORX=XSTOXSt3!GOSUB590!NEX T!FOR X=XSt44TOXSt47!GOSUB590 
NEXT!S=113lY=YS-1lFORX=XSTOXSt47!GOSU B7!NEXT!GOS UB 5!S=103!X=XS- 1 
GOSUB590!X=XSt43!GOSUB590!S=119lY=YS +Bt 1l FORX=XSTOXSt47!GOSUB7 :NE XT 
GOSUB5!GOSUB6lY=YS-2!A=O !FORX=XSt2TOXSt22STEP4!GOSUB2!GOS UB 28lA=At1 

NEXTlA=50lFORX=XTOXSt42STEP4!GOSUB2:A=A-10!GOSUB28!NEXT!RETURN 
FORY=YSTOYStB!GOS UB7!NEXTY!RETURN 
GOSUB14lXL=1tINT<75*RND<11>lGOSUB16:RETURN 
GOSUB10!IFB=5THENGOSUB3 
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710 S=63t INT l64*RNDl1JJ ! GOSUB4:FORA =1T02000:X=INTl 77 *RND1111 
715 Y=INTl23*RNDl1JJ!GOSUB7!NE XT!GOSUB5 : GOSUB6!RETURN 
800 GO SUB1 3!IFB=6T HENGO SUB5 
8 10 FORA=lT02000:S=63tINTC64*RNDl1 JJ !GOSUB11!NEXT!GOSUB1 2 ! RETURN 
900 GOS UB3!GOSUB4!FORK =1T010 !GOSUB14:XL=YL:GOSUB20!GO SUB19 
905 B=INTl5*RNDC1JJ!IFB =5 THEN905 
910 IFB <1THEN905 
9 15 ONBGOSUB21,22,23,24 
920 ONBGOSUB26,27,27,26 
925 NEXTK!GOSUB5!GOSUB 6 !RETURN 
1000 GOSUB2!PRINT't*A SQUA RE I S A SPEC I AL CASE OF A PARALLELOGRAM, ALL 

1010 GOSUB2!PRINT 'l*FOUR SIDES ARE EQUA L IN LENGTH AND ALL FOUR ANGLES 
ARE ' 

1020 GO SUB2!PRINT ' Z*RIGHT ANGLE S 190 DEGREE SJ , I WI LL NO W DR AW AN EXAM 
PLE ' 

1030 GOSUB2!PRINT'&*FOR YOU ';N$;',' !GOSUB1 7 
1040 S=124!Y L=1 2!XL=2 4! YS=B!XS=3!GOSUB3!GOSUB4!GOSUB25!GO S UB 17 
1043 GOSUB2!PRINT'JATHE SMALL SQUARE IN THE CORNER' 
1044 GOSUB2!PRINT'*AMEANS THI S IS A RIG HT ANGLE. ' !GOSUBl B 
1045 GOSUB3!GOSUB4!GOSUB2!PRINT'J Z' tCHRll9 7J IGOSUB 2!PRINT ' J$'tC HR$1 1131 
1046 GOSUB5!GOSUB6!GOSUB17 
1048 GOSUB2!PRINT',ALOOK WHERE THE ARRO W I S POINT ING,' 
1050 GOSUB18!GOSUB4!GOSUB2!PRINT'* Z ' tCHRll103J 
1052 GOSUB3!GOSUB2!PRINT'J&'tCHR$111 3JtCHRl l113J 
1053 GOSUB2!PRINT'*&'tCHRll92J!GOSU B2! PRINT't ' 'tCHR$1 92J !GOSUB 5!GOS UB 6: 

GOSUB17 
1054 GOSUB2!PRINT',AI WILL NOW DRAW SO ME SQ UARES FOR YOU, ';N$;',' 
1056 GOSUB17!FORL=1T010!GOSUB10!GO SUB19!GOSUB300!GOSU B18!NEXT 
1060 FORL=1T010!GOSUB19!GOSUB300!NE XT !RETDRN 
2000 S=63tINTC64*RNDl1JJ!FORL=1T01 0!GOS UB6 00! NEXT!RETU RN 

OK 

Here is what a Partial RUN looks like o n a Printins termina l . The ' =' 
s i gn <which followed a non-Printins 'ESC 'J sisnals the KTM -2 that the 
followins two characters are absolute y,x c ur so r coordinates. The 'HJ' 
seems to be a residue from the screen-clear operation. 

=l*HI, AM YOUR COMPUTER, I WOULD LIKE TO 
=> *KNOW WHO YOU ARE, PLEASE TYPE YOUR NAME 
=**AND THEN HIT THE KEY MARKED RETURN, 
'=-4 

HJ 
=!&HERE IS A LIST OF THINGS I CAN DO FOR YO U LUX. 
=t&TYPE THE NUMBER OF YOUR CHOICE AND THEN HI T 
=$& THE RETURN KEY. I ' M WAI TI NG FOR YOU , LUX, 
=&- 1 THE SQ UARE STORY 
='-2 RECTANGLES 
'= 1-3 TR I ANGLES 
'= J-4 DIAMONDS 
'= * - ~; RANDOM 
0=+-6 
,= ,-7 
o=--8 
"'• -9 
"'/- 10 

RANDOM GRAPHICS 
INVERSE RANDOM GRAPHIC S 
INK SF'OTS 
RANDOM INK SPOT S 
FOOTBALL FIELD 

YOUR CHOICE IS 
HJ 

=t*A SQUARE IS A SPECIAL CASE OF A PARALLELOGRA M, ALL 
=$*FOUR SI DES ARE EQUAL IN LENGTH AND ALL FOUR AN GL ES ARE 
=Z*RIGHT ANGLES 190 DEGREES), I WILL NOW DRAW AN EXA MPLE 
= &*FOR YOU LUX, 

,, 
:+ .... 
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MI CRO TECHNOLOGY UNLIMITED SOFT WA RE FOR THE SY M- 1 

Mj.c ro Technolos~ Unlimited has, for man y Years, marketed an 8 Bit DA C 
Board, K- 1002 , for music seneration, a nd the BK RA M Visib l e Memor>< 
Board, K-1008, for high re so lution sraPhics. The s e a re ava ilable from 
MTU, together with excellent manua l s , K-1 002- lL , and K-1008- lL• 
respect i ve!><• writt e n for the KI M-1, The two manu a ls, tosether with 
SY M- 1 SUPPiements, a nd the 8 Bit DA C Board ma>< also be obtained throush 
the SYM -1 Use r s' Gro up, The SYM -1 SuPPlement to the K-100 2- lL Manual• 
' 8 Bit Di si tal Music Software •, is no w availabl e, a nd the SY M-1 
SuPPl ement t o the K- 1008- lL Manu a l• 'GraPhic / Text Subrouti nes and 
De mo n s trations•, will be available 1 June 1980. In addi tion• the Users' 
Group will have available SY M-1 readable obJe c t code , on cassettes, fo r 
each of these items, relocated to avo id a n y Pases 0 and 1 conflicts. 
MTU has arransed for the Us ers' Group to adapt, deb ug , market, and 
suppor t the SYM-1 ve r s ions of their software Products . 

HARDWARE RECOMMENDATION 

Une of the Problems with a 'component' syst em like SYM , as OPPosed to a 
' Packased' s Ystem like the APPle II, is where to Plus in a ll of the 
Po wer co r ds. There's the Po we r S UP PlY r the moni tor, the re c order Power 
s up p } y , the scope, the modem , the P rinter , the s olderir1 S ironr etc. To 
ma ke thinss even wor se , we have t wo sys tem s UP a n d ru nn ing, and the dual 
floPPY disk sYs tem is temPorari lw IPer ha Ps indefinitel><!I u s ins its own 
Pair of Po wer S UPPlies. I can 't eve n besin to co unt the number of Power 
co rd s . A more se rious Problem, howe ve r, was the te nden cy of the 
osci lloscope to comPletel Y 'crash' the system whenever it lthe scope) 
was turned o n or off. Thus the sco pe had to be turned on first, and 
left runnins as lons as the sys tem was in use. 

Bo th Problems were so l ved with products of Electronic SPecialists, Inc., 
171 Sout h Main Street , Natick, MA 01760 <write for their cataloS). 
Their I so lator IS0-2 , at $55, Provides tw o SrOUPS of three 3-Prons 
s oc kets , each S rouP filter - isolated from the other, and f rom the Power 
line; their I S0-1 <sa me Pri c e) Provides onl y 3 socket s but these are 
iso l ated from eac h other. You ca n se t either with a 15 A circuit 
breaker for 162, or a circuit breaker and switch/Pilot liSht for 167, 
Their IS0-3, mo re e xpensive, is s imilar to the ISo-1, but Prov ides 
he av ier filtering, for n1ore severe noise environments. 
Power cor d s is now much neater, a nd things no lon~er 

switched on or off. 
WH ITE AND BR OWN MUSI C 

M>< assembl>< of 
interact when 

Martin Gardne r , i n the Mathematical Games section of Scientific 
American, APril• 1978, has some interesting words to saY a bou t computer 
senerated mu s ic. BY thi s he means music actually •composed• by the 
c omputer: 

'It is commonPlace in musical criticism to say that we enJoy 
s ood music because it offer s a mi x ture of order and 
su rprise. How could it be otherwis~?· 

l~ e defines •white• music as bein~ c omPletel Y randomr i.e., complete 
s urPrise, and •brown• musi c as beins a mi x ture of order and surprise. 
An e x a mple of complete order is the simple musical scale repeated over 
a nd over. Both white music and the sca les are dull. He offers s everal 
exa mples of brown musicr one of which is called 1 / f mu s i c . These sound 
surPrisinSlY 'Sood '. When I first read the article, I Prosrammed the 
exa mPle s for mY KIM. Unfortunately the listinSs have been lost. Mr. 
Gardner describes the Process for Seneratins brown music so well, that 
wou s hould have no trouble writing the Prosram ><ourself, either in 
Assembl>< or BASIC. You will not need a DAC system, even the simPlest 
timed loop , or VIA timer, sauare wave senerator will be adeauate for the 
PurPose. You s hould have much fun with this one! SYM-PHYSIS 3-10 
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DESCRIPTION 

HI-DENSITY PLOTTING WITH THE KTH-2 

by: Bill Gowans 
254 Old Orchard Grove 
TorontorOntario M5M2E5 
(416) 488-3456 

This routine effectively ouadruPles the KT H-2 /80 9raPhics de~sitY by 
maPPin9 a virtual 48X160 screen onto the real 24X80 screen. This allows 
71680 individual Points to be controlled and tested19ivin9 the KTH-2 a 
respectable graPhics capability for most applications.The routine was 
written to interface with the KTH-2/80 and BAS - l1however only minor 
changes are needed for KTH-2 / 40 or Assembler interface.In additionrthe 
general technioue used can be aPPlied to other video terminals having 
capabilities similar to the KTH-2. 

The ouad density is achieved b~ creatin~ and maintainin~ an internal 
memory map of the KTH-2 screen.Each of the 11920 C2 4 X801 character 
Positions is considered as consisting of 4 separate elements (Pixels), 
Thus we can have 16 Possible combinations of the 4 Pi xels.The KTH-2 
character set contains 9raPhic characters for each of the 16 Pi xel 
combinations.all that is needed is a waY to select the ProPer one.Since 
there are 4 Pixels.we can assign a 4-bit code with each bit rePresentin9 
a Particular Pi xel.This gives us a series of 4-bit codes with a range 
from 0-15 which can be used to index a table containing the correct 
code to disPlaY the graPhic character reouired.Settin9 or resetting a 
Pixel merely involves turninS the approPriate bit on or off in the 
4-bit code and using the resulting value to access the new graPhic 
character. 

The use of a 4-bit code also allows us to comPress the 11920 character 
maP into 960 bytes by combining two 4-bit (Nybble) codes into one BYte. 
This comPlicates the code sli9htlY but the resultant saving in memory 
is well worth it. To simPl ifY the accessing of the Proper screen map byte 
a table of Pointers was created CRTAB) to allow direct inde x ing to the 
correct row.This in conJunction with the column allow us to access the 
maP bytes without having to Perform multiPlY oPerations.CNote-if You 
have a KTH-2/40.the RTAB entry increment can be changed from +40 to +20 
and the 'BSS' following the label 'MAP:' can be reduced to 479) 

One Problem in using the 16 9raPhic characters for Pi xel display is that 
theY can not all be disPlaYed in the same mode (some reouire normal mode 
while others reouire reverse mode)1The solution to this was to allocate 
one bit in the Pixel HaP Table <CHAR> entry to indicate the mode that 
the KTM-2 had to be in for Proper disPlaY.The rightmost bit was used for 
this Purpose CO=normal1l=reverse l leaving the leftmost 7 bits to code 
the graPhic character.An internal mode indicator CMODEl is used to keep 
track of the KTH-2's current mode CO=normal1-l=reverseJ.When the mode bit 
and mode indicator differ.the KTH-2 mode is chan9ed Prior to disPlaYing 
the character, 
Total memory reouired is 1241 bytes for the KTM-2/80 version and 761 
bytes for the KTM-2/40.This allows both Plot and trig routines to be 
used in a 4K system with aPPro >: imatelY 2500 bytes left for BAS-1 use, 
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FUNCTIONS 

Four functions are provided by this routine! 

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

SET - The referenced Pixel will be turned 'ON' in the internal map and 
the aPProPriate 9raPhic character disPlaYed. 

RESET - The referenced Pixel will be turned 'OFF' in the inte~nal maP and 
the appropriate 9raPhic character disPlaYed. 

TEST The referenced Pixel in the internal maP will be tested and a value 
returned representing its state (Q=·OFF 1

1!=
1 0N 1 >. 

'CLEAR' reouires no Parameters while the other three calls reouire that a 
Virtual Row (0-471 be Passed in the A-register and a Virtual Column (0-159) 
Passed in the Y-re9ister <Note-for KTH-2/40 the Virtual Column can only be 
from 0-79).This would seem to be a Problem as the BAS-1 'USR' function only 
allows one Parameter to be Passed in the A- Y register Pair (others can be 
Passed on the stackl.We can sliP two Parameters Past BAS-1 for the Price of 
one if we structure our call as follows! 

where! A 
R 
c 

USRCA1256*R+C> 

Adaress of Routine 
Virtual Row (0-471 
Virtual Column (0-159) **<0-791 for KTH-2/40** 

MultiPlYing bY 256 effectively shifts the Virtual Row into the A-resister 
while the Virtual Column remains in the Y-register. 
If the 4 entry Point addresses CCLEAR1SET1TEST and RESET> 
to the variables c,s,~R,and the Virtual Row/Column to the 
Y and X then the 4 calls can be illustrated as follows: 

CLEAR a USRCC,Ol 

SET a USRCS1256*Y+Xl 

RESET a USRCR,256*Y+Xl 

TEST a USRCT1256*Y+XI 

are eauated 
variables 

**Note-to use an Assembler interface.the 'JHP BSRET' must be 
replaced with 'RTS', 

USAGE 

- Prior to beginning a Plot.the 'CLEAR' function should be invoked and the 
KTH-2 Placed in Graphics/Normal mode. 

- Your Program should not change the KTM-2 mode <Normal/Reverse) as it will 
cause unpredictable results on the Plot. 

- After Plotting has been completed Your Program must reset the KTH-2 mode 
to whatever is reauired as the final state is unpredictable. 
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19F3 
19F6 
19F7 
19FA 

01 02 04 
08 
10 20 40 
80 

19FB!2B 1A 
19FD:53 1A 
19FF!7B 1A 
1A01! A3 1A 
1A03:CB 1A 
1A05lF3 1A 
1A07!1B 1B 
1A09!43 lB 
1AOB!6B 1B 
1AOD!93 1B 
1AOF:BB lB 
1A11!E3 lB 
1A13!0B 1C 
1A15!33 1C 
1A17!5B lC 
1A19!83 1C 
lAlB!AB 1C 
1A1D!D3 1C 
1A1F!FB 1C 

/ 

" 
-t 

~~ 

;**************************************************** 
2 a * 
3 ;* HI-DENSI TY PLOT ROUTINE FOR THE KTM-2 * 
4 ;* * 
5 ; * BY : BILL GOWANS * 
6 ;* * 
7 ;**************************************************** 
B ORG $19EE 

9 ;**************************************************** 
10 ;* ZERO PAGE WORK LOCAT I ONS * 
11 ;**************************************************** 
12 ZWORK! EPZ $FE 
13 RPTR! EPZ $EE 
14 ;**************************************************** 
15 ;* PROGRAM VARIABLE S * 
16 ;**************************************************** 
17 Row: BSS 1 
lB COL: BSS 1 
19 FLAG: BSS 1 
20 MODE! BSS 1 
21 CINDX! BSS 1 
22 ;**************************************************** 
23 ;* EXTERNAL ROUTINE S * 
24 ;**************************************************** 
25 SEND! EQU $8A47 
26 BSRET: EQU $D14C 
27 WPON: EQU $BB9C ··· ._, 
2B WP OFF ! EQU $8BB6 
29 CLRM! EQ U $8723 

30 ;**************************************************** 
31 ; * . PIXEL MASK TABLE * 
32 ;**************************************************** 
33 MASK: EQU * 
34 BY TE $Ol,$02•$04,$0B 

35 BYTE $l0,$20,$40,$BO 

36 ;**************************************************** 
37 ;* SCREEN ROW POINTER TABLE * 
38 ;**************************************************** 
39 RTAB! EQU * 
40 WORD MAP,MAPt40,MAPtBO,MAPt l 20 

41 WORD MAP t l60,MAPt200,MAPt240 ,MAPt280 

42 WORD MAP+320,MAPt360,MAPt40 0 ,MAPt440 

43 WORD MAPt480,MAPt520,MAPt560,MAPt600 

44 WORD MAPt640,MAPt6BO,MAPt720,MAPt760 

·,· 
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lA 1!23 1It 
lA 3:4B 1It 
lA 5!73 1It 
1A 7!9B 1[I 

1A 9:C3 1It 

1DEB!Cl 99 9 7 
1DEE: E8 95 C9 
1DF1:BD 92 
1DF3 : 93 BC CB 
1DF6!94 E9 96 
1DF9:9B F9 

1DFB:A9 OC 
lDFD: 20 47 BA 
1E00!20 86 BB 
1E03!A9 2B 
1E05!B5 FE 
1E07!A9 lA 
1E09!85 FF 
1EOB!A9 EA 
1EOD!BD 4A A6 
1E10!A9 1D 
1E12:BD 4B A6 
1E15!A9 00 
1E17!8D Fl 19 
1E1A:20 23 B7 
lElD!4C 9C BB 
1E20!A2 00 
1E22:FO 06 
1E24!A2 80 
1E26!30 02 
1E2B!A2 40 

" 't: I t :"·:. ... ..... . ~ 
·.~ 
-,.. 'I 

l 

~ ~ .. .. ,. 

45 WORD MAPtBOO,HAPt840,MAPt880,HAP t 920 

46 ;**************************************************** 
47 ;* SCREEN MAP * 
48 ;**************************************************** 
49 MAP! EQU * 
50 BSS 959 
51 MAPE! BSS 1 

52 ;**************************************************** 
53 ;* PIXEL CHARACTER MAP TABLE * 
54 ;**************************************************** 
55 CHAR: EQU * 
56 BYTE $Cl,$99,$97,$E 8 ,$95,$C91$BDr$92 

5 7 BYTE $931$BC.scs.194,$E91$96,$98 1$F9 

58 ;**************************************************** 
59 ; * MAIN PROGRAM * 
60 ;* 
61 a 
62 ;* 
63 ;* 

THERE ARE 4 ENTRY POINTS IN THE 
PROGRAM! 

* * * * 64 ;* * 
65 ;* 'CLEAR' - CLEARS THE KTM~2 AND * 
66 ; * INTERNAL SCREEN MAP. * 
67 ;* * 
6B ;* 'SE T ' - TURNS ON THE REFERENCED * 
69 ;* PIXE L. * 
70 ;* * 
71 ;* 'RESE T' - TURNS OFF THE PIXEL * 
72 ;* * 
73 ;* 'TEST ' - TESTS STATE OF PIXEL * 
7 4 ; * AND RETURNS VALUE * 
75 ;* <O=OFFd=ON> * 
76 ;**************************************************** 
77 CLEAR! LDA t$0C ;LOAD SCREEN CLEAR CHAR 
7B JSR SEND ;SEND IT OUT TO KTM - 2 
79 JSR WPOFF ;TURN OFF WRITE PROTECT 
80 LDA t<MAP ;SE TUP THE 
81 STA ZWORK LOW AND 
82 LDA t>MAP HIGH ADDR 
83 STA ZWORKt1 IN MONITOR 
84 LDA t <MAPE AND THEN 
B5 STA $A64A CLEAR MAP 
86 LDA t>MAPE AREA TD 
87 STA $A64B AL.L ZEROS 
8 8 LDA t$00 ;RESET MODE FLAG 
89 STA MODE ; TO INDICATE NORMAL MODE 
90 JSR CLRM ;usE MONITOR ROUTINE TD CLEAR 
91 JMP WP ON ; TURN WRITE PROTECT BACK ON 
92 RESET: LDX 1$00 ;FLAG CO) = RESET PIXEL 
93 BEQ PLOT ;JUMP TO MAIN ROUTINE 
94 TEST: LDX f$8 0 ;FLAGC-> = TEST PIXEL 
95 BMI PLOT ;JUMP TO MAIN ROUTINE 
96 SET: LDX t$40 ;FLAGC40) SET PIXEL 
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1E2A!BE FO 19 
1E2[1!48 
1E2E!98 
1E2F!A2 00 
1E31!4A 
1E32!8D EF 19 
1E35!90 01 
1E37!EB 

,J. E38!4A 
1E39!8D F2 19 
LE3C! BO 04 
1E3E!EB 
1E3F!EB 
1E40!E8 
1E41!EB 
1E42!68 
1E43!4A 
1E44!8D EE :!. 9 
1E47 ! 90 02 
1E49!EB 
1E4A!E8 
1E4B!OA 
1E4C!A8 
1E4D!B9 FI< 19 
1E50!85 EE 
1E52;r<9 FC 19 
1E55!85 EF 
1E57!AC F2 19 
1E5A!B1 EE 
1E5C!2C FO 19 
1E5F!10 OD 
1E61!AO 00 
1E63! 3li F3 19 
1 E66!FO 01 
1E68!C8 
1E69!A9 00 
1E6B!4C 4C Dl 
1E6E! 1D F3 19 
1E71!70 03 
1E73!5D F3 19 
1E76!91 EE 
1E7B!EO 04 
1E7A!BO 04 
1E7C!29 OF 
1E7E!90 04 
1EB0!4A 
1EB1!4A 
1EB2!4A 
1EB3!4A 
1E84!AA 
1E85 !BD EB 1D 
1E:88 !4A 
1E89! 48 
1EBA!AD Fl 19 
1EBD!30 06 
1E8F!90 16 
1E91!A2 52 
1E93!BO 04 
1E95!BO 10 
1E97!A2 72 

97 F'LO T: 
98 

STX FLAG 
PHA 

99 °TYA 
100 
101 
102 
103 

LDX J$00 
LSRA 
STA COL 
BCC CEVEN 

104 INX 
105 CEVEN! LSRA 
106 STA CINDX 
1 ~ 7 BCS RNIBL 
108 
109 
110 

INX 
INX 
INX 

111 IN X 
112 RNIBL! PLA 
l J 3 LSRA 
114 STA 
115 BCC 
116 INX 
117 INX 
11B REVEN! ASLA 
119 TAY 
120 LDA 
121 STA 
122 LDA 
123 STA 
124 LDY 
125 LDA 
126 !HT 
127 BPL 
128 LDY 
129 
130 
131 
132 PXOFF: 
133 
134 SETPX: 
135 
136 
137 RSTRB! 
13B 
139 
140 
141 
142 LNIBL! 
143 
144 
145 
146 GETCH! 
147 
14B 
149 
150 
151 
152 
153 
154 
155 MREV: 
156 

AND 
BEQ 
INY 
LDA 
JMP 
ORA 
BVS 
EOR 
STA 
CPX 
BCS 
AND 
BCC 
LSRA 
LSRA 
LSRA 
LSRA 
TAX 
LDA 
LSRA 
PHA 
LDA' 
BMI 
BCC 
LDX 
BCS 
BCS 
LDX 

ROW 
REVEN 

RTAB•Y 
RPTR 
RTAB+1,y 
RPrn+l 
CINDX 
< F':'·TR >, Y 
FLAG 
SETPX 
u oo 
MASK,X 
PXOFF 

u oo 
BSRET 

MASK,X 
RSTRB 
MAS K,X 
CRf'TRl ,y 
t$04 
LNIB L 
t$0F 
.GETCH 

CHAR•X 

MODE 
MREV 
MDOK 
t'R' 
MDC HG 
MDOK 
t ' r' 

;STORE ACTION FLAG 
;SAVE ROW TEMPORARILY 
;MOVE COLUMN TO A-REG 
;P RESE T PIXEL MASK INDEX 
;DIV IDE COLUMN BY 2 
iSAVE TRUE COLUMN FOR LATER 
;BRANCH IF COLUMN WAS EVEN 
;OTHERWISE BUMP MASK INDE X 
;DIVIDE COLU MN BY 2 AGAIN 
;S AV E MAP COLUMN IND EX 
;BRANCH IF CHAR IN RIGHT NYBBLE 
;ELSE ADD 

4 TO 
COLUMN 

MAS K INDEX 
;RETRIEVE ROW 
HIIVIDE ROW BY 2 
;S AV E AS TRUE ROW 
;BRANCH IF RO W WAS EVEN 
; EL o•E BUMP MASK 
; INDEX BY 2 
;MULTIPLY TRUE ROW BY 2 
; TO USE AS ROW TABLE INDEX 
; GET ROW POINTER 
; FROM ROW TABLE 

AND STO R!:: TN 
f'lt <'• E ZERO 

; RETRIEVE MAP COLUMN INDEX 
;GET SCREEN MAP BYTE 
iTEST ACTION FLAG 
;BRANCH IF NOT 'TEST' 
;CLEAR Y-REG FOR RETURN 
;TEST PIXEL WITH MASK 
;BRANCH IF PIXEL 'OFF' 
; BUMP Y IF PIXEL 'ON' 
ISET RETURNED A TO ZERO 
;RETURN VALUE TO BASIC 
;FORCE PIXEL 'ON' 
;BRANCH IF WE DID IT RIGHT 
IOTHERWISE TURN PIXEL 'OFF' 
;RESTORE SCREEN MAP BYTE 
;CHECK NYBBLE CHAR IS IN 
;B RANCH IF IN LEFT NYBBLE 
;IN RIGHT NYBBLE- JUST MASK 
;GO GET PI XEL CHARACTER 
;SHIFT MAF' 

BYTE TO GET 
PIXEL INDEX 

; IN RIGHT HALF 
;TRANSFER PIXEL INDEX TO X 
;GET PIXEL CHAR t MODE BIT 
;TRANSFER MODE TO CARRY 
;SAVE CHARACTER 
;GET KTM-2 MODE FLAG 
;BRANCH IF WE ARE IN REVERSE 
;&RANCH IF BOTH MODES NORMAL 
;SETUP TO CHANGE TO REVERSE 
;Go CHANGE MODE 
;&RANCH IF BOTH MODES REVERSE 
ISETUP TO CHANGE TO NORMAL 

SYM-PHYSIS 3-15 

1E99! 4"' FF 
1E9B!BD Fl 19 
1E9E!A9 lB 
1EA0 ! 20 47 BA 
1EA3!BA 
1EA4! 20 47 BA 
1EA7!A9 1B 
1EA9!20 '<7 BA 
1Et.C !A9 3[1 
1EAE! 20 47 BA 
1EB 1 ! AD EE 19 
1EB4!1B 
1EB5!69 20 
1EB7! 20 47 BA 
lEBA!AD EF 19 
1EBD! 18 
1EBE!69 20 
1EC0!20 47 BA 
1EC3!6 B 
1EC4!4C 47 BA 

1::i7 MDCHG! EOR 
15B STA 
159 LDA 
160 JSR 
161 TXA 
162 JSR 
163 MDOK! LDA 
164 JSR 
165 LDA 
166 JSR 
167 LDA 
168 CLC 
169 ADC 
170 JSR 
171 LDA 
172 CLC 
173 ADC 
174 JSR 
175 PLA 
176 JMF' 

reference name table 

name 
BSRET 
CE'JEN 
CHAR 
CIND X 
CL EA R 
CLRM 
COL 
FLAG 
GET CH 
LNIBL 
MAF' 
HAPE 
MA SK 
MDCHG 
MDOK 

value 
siz e de e he x 

2 53580 D14C 
2 7736 1E38 
2 7659 1DEB 
2 6642 19F2 
2 7675 1DFB 
2 34595 8723 
2 6639 19EF 
2 6640 19FO 
2 7B12 1EB4 
2 7808 !EBO 
2 6699 1A2B 
2 7658 1DEA 
2 6643 19F3 
2 7833 1E99 
2 7847 1EA7 

UFF 
MODE 
UlB 
SEND 

SE ND 
U1B 
SEND 
t'=' 
SEND 
ROW 

t$20 
SEND 
COL 

U20 
SEND 

SEND 

;FLIP MODE FL AG 
;STORE AS NEW KTM -2 MOD E 
;ESCAPE CHARACTER 
;SEND TO KTM-2 
iTRANSFER MODE CONTROL TO A 
; SEND TO KTM-2 
;ESCAPE CHARACTER 
; SEND TD KTM-2 
;ABSOLUTE CURSOR ADDRESSING 
; SEND TO KTM-2 
;GET TRUE ROW ADDRESS 
IADD BIAS REQUIRED 
; BY KTM-2 
; SEND TO KTM-2 
;GET TRUE COLUMN 
;ADD BIAS REQUIRED 
; BY KTM-2 
;SEND TO KTM-2 
; RETRIE VE PIXEL CHARACTER 
;SEND TO KTM-2 AND RETURN 

MODE 
MREV 
PLOT 
PX OFF 
RESET 
REVEN 
RNIBL 
ROW 
RPTR 
RSTRB 
RTAB 
SEND 
SET 
SET PX 
TEST 
WP OFF 
WPON 
ZWORK 

2 6641 19F1 
2 7829 1 E95 
2 7722 1E2A 
2 7785 1E69 
2 7712 1E20 
2 7755 1 E4B 
2 7746 1E42 
2 6638 19EE 

238 OOEE 
2 7798 1E76 
2 6651 19FB 
2 35399 8A47 
2 7720 1E28 
2 7790 1E6E 
2 7716 1E24 
2 35718 8B86 
2 35740 8B9C 

254 OOFE 

100 
110 
120 
l.30 

REM 
REM 
REM 
REM 

DEMON STRATION PROGRAM FOR BILL GOWANS' 
HI - DENSITY PLOT ROUTIN E FOR THE KTM-2/BO 
<Edited s lilhtlw bw Lux> 

1. 40 C=& l[IFB' !S=&' 1E28' 
150 ESC$=C HR$ 127) 
160 X=2 ! Y=3 !X1=1!Y1 =1 
170 Q=US RIC ,O> 
180 PRINT ESC$t'G' 
190 FOR I =1T0 206 6 
2 00 
21.0 
220 
230 
240 

Q=IJSRIS ,256 *'1'tX> 
IFX >15 BO RX< 1THEN X1=-X1 
IFY>460RY< 1THENY1=-Y1 
X"0XtX1: Y=Y+Yl 
NEXT 

250 PRINT ESCSt'l'tESCSt 'r' 
260 PRINT ESC$t'='tCHR$(32t21ltCHR$<32tO); 
270 END 

OK 

:l9FO 00 00 00 0 1 02 04 08 10,1F 
19F8 20 40 
lAOO lA A3 
lAOB lB 43 

80 2 B lA 53 1A 
1A CB lA F3 lA 
1B 6B 1B 93 lB 

7B,2C 
rn, 10 
BB, 7B 
5B,62 
FB, CE 

1A10 1B E3 1B 
1A18 1C 83 1C 
1A20 1C 23 1D 
1A28 lD C3 1D 

OFBA 

OB 1C 33 1 C 
AB 1C D3 1C 
4B l.[I l3 l.It 9B, B[I 

00 OO,BA 00 00 00 

Continued on Pale 18 

NOTE! For the KT M-2 / 40, chanle 158 to 7 8 in line 210. 
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A BUG IN THE RAE-1 RELOCATIN G LO ADER? 

We received the followinl letter from J, J, Sullivan• 19 Ss l vester 
Driver Kallan1ur1 Qld,, 45031 Australia• durinl the bi - monthly 'crisis' 
Period when we set SY M- PH YSIS read~ for the P rinter s , a nd thol1~ht tt1 a t 
·the auestio n posed was worth an im mediate answer: 

Dear Dr - Luxenbe r g , 

I have dis c overed an interesting pr oblem wit h the RAE - 1 - I so lved it, 
so it is no worr y bu t · I have enough curiosit y f or six cats. 

Ori ginall y I had in tended to leave the relocating l oader a l one a dd 
depend on your relocate· programme but changed my mind fo r t wo reas ons. 
~ne ~as the discovery that Relocate doe s n ' t catch every t hing. For example , 
it misses several adjustments in the Ultra - Renumber prog r amme,two that 
you ~re warn~d ~bout.and one that you are no t warned a bout--- e xcept 
pos s i bly by indirection and hindEi ght- The o ther reas on wa s t hat I 
read your RAE Note s and when I cros s-referenced them t o the manual 
p~rticularly section 4.6, paragraph f ive , I t t arted going r ou nd in' 
c irc les . 

The o~ly s~lution was to punch up t he relocater s ource co~e and s tart 
expe~imen ti ng. Eventually I got it and unde r stood what ever yone was 
ta lking about. If only someone had said "Use OU instea d o f PA" it would 
have saved me a l o t of trouble. 

Anyway, I had t he loader in memor y arld I had it as a relocatable tape 
so I set out to load it . I followed ins ~ru c tions religi ousl y---a nd 
absolutely nothing happened. I tried everything, even t o di sa s semb ling 
the progrannne and laboriously checking it, byte by byte, agai nst the 
c?de i ~ the manual. It seemed ridiculous to suspect the programme, 
Eince it worked fo r Syner tek and it worked f o r you but t here wa s nothing 
else left. ' 

Eventual ~ y I ~eroed in on line 3810 . Why the three byte of fse t? I spent 
a long time wi th the monitor programme but I s til l couldn't see t he 
reason. In fact, as I saw it 1 ~hat offset wa s a guarantee that t he 
tape wouldn't move. finally, I changed the code to 20 78 Be and 
every~hi n g worked like a charm. I l oaded the tape , r elocated i t and 
used •t to load itself again •. I figured t hat was a pretty fair check. 

I immediately duplicated and ame nde d the sou r ce programme and stored it 
for future referen~e. 

As ~Ou.can see, I have no immediate problem except thi s bump of 
curiosity. Consequently , I will be intently wat ching future issues of 
RAE Notes and the newsletter t o see i f t her e is a ny reference to thi s 
matter, because I don't ima gine I will be t he on l y one with this 
problem. 

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

Yours faithfully, 

~.' . '-

) 
(J. J. Sullivan) 
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l)e a r Mr Sullivar1 ! 

Our ea r l ~ ve r sion of the r e l ocating loader a PPears to be identical to 
·the on e Publi s r1ed in the RAE -·1 Reference M ar1 ual~ at least in the a rea in 
<~ues tion , a nd works with MON 1.1; it wi ll not work with MON 1 . 0. YoL1r 
f i x will make the lo a der work with both MON 1·0 a n d MON 1 . 1. 

l~e re i s the e x Planation for both the 'whY' a rid the 'whY n ot• . If YOU so 
directly to LOADT at line 3B10 Recorder 0 (write) will s t a rt. Of co ur se 
if you have turned it off this is n o Problem. Since sou a re not in RAE 
when Y OU u s e the loader, YOU will have to turn on Recorder 1 (read) bs 
t1 a 11d. This i s no problem either, since YOU enter wi tl1 .G 02 00r s t a rt 
·the t aPe ffi a nually, a nd stop it when the ap p e a r s a~ ain. We have 
11ev e r bothered t o add on the relay f C)T' th e read recorder, s in c e the •s • 
P T' <Jm Pt on the SYM tells u s when to start the read reco r der. Bes i d e s , 
cJne d a Y s oon we wi ll be a ll disk! 

The entr s at LOADT+S3 s k i ps the turnon of Recorder 0 in MON 1 , 1, but 
<:ould get YOU lost in MON 1. 0 (have ne ver tried it, a nd h a v e not checked 
o u t the code s ince MON 1.0 is obso lete). Whil e the s tart i n s a ddresse s 
for LOADT are the sa me in both MON s• the subroutines differ n e arl w 
everywhere else; they eve n use different timer s (6532 v s . 6522). 
wHi s tor i callY speaking•, the cha n ges we r e ffi a de to e liminate a KI M for mat 
read bua in MON1 a JMP WARM START bug in BAS-11 and the need to hit RST 
· ~a a bort an unw a nted LOADT. Man~ other chanses were included at the 
same time to verY much enha n ce the versatility of the VIM ( Ver s atile 
l:nterface Moni tor). 

If sou replace LOADTt$3 with LOADTr a s ~ou have doner n ote that much of 
the codinl between line s 3720 and 3B10 ca n be droPPed because the 
instructions are repe a ted in JSR START1 whi ch is ca ll ed bs LOADT. 

~~ope this sa tisfies Yo ur c u rios ity . enJoy usins the reloca ting 
:Loaderr and .er; o n e day soon I hoPe to have disk system eauivalents for 
both of these . And yes, it is unfortu nate, but truer that the manual 
does not make it exP licitl s clear that1 to Produc e a rel o catab l e obJec t 
c:ode dlJm P o n tape, when You a r e asse mblin g from taPer Yo u must use ~Q LJ, 
instead o f >PA for the second pass! 

MY ma Jo r regret these days i~i that 95% of mY ti me on the SYM is spent 
Processinl words• rathe r than doinl all of th e work with 1raPhics1 
1nusic, voice sYnthesisr Pattern recosniti onr etc., for which I feel both 
m~ SY M and I were destined• 

I alwass enJos sour letters. 
1E40 EB EB 6B 4A BD EE 19 90rD2 

Re1ards1 :LE4B 02 EB EB OA AB [<9 FB l. 9, 23 

~ 
1E50 B5 EE B9 FC l. 9 85 EF AC184 
:LE5B F 2 19 Bl EE 2C FO 19 10r73 
1E60 OD AO 00 3 [1 F3 1 9 F O 01,5A 
1E6B CB A9 00 4C 4C Dl 1[1 F 3r44 

Continued from Pale 16 
1E70 19 70 03 5[1 F:~ 1 9 91 EE.B B 
1E 7B EO 04 BO 0 4 29 OF 90 0 4.J. C 

:LDEB 00 00 00 Cl 99 97 EB 95r6E lEBO 4A 4A 4A 4A AA BD EB 1DrB3 

lDFO C9 BD 92 9 3 BC CB 94 E91l A 1EBB 4A 4B AD Fl. l. 9 30 06 90,c2 

:LD FB 96 9B 1E90 16 A2 ~") BO 04 BO 10 A21E: 2 
F9 A9 oc 20 47 BA1E7 -.k 

:LEOO 20 B6 S B A9 2B 85 FE A91lB :LE98 72 49 FF BD Fl 19 A9 1Br F7 

:LEOB lA B5 FF A9 EA BD 4A A61C6 1EAO 20 4 7 BA BA 20 47 BA A9,0C 

:lElO A9 1 [I BD 4B A6 A9 00 BD140 :LEAB 1B 20 47 BA A9 3 D 20 47rb~i 

1E18 Fl 19 20 23 87 4C 9C BB1B 7 :LEBO BA AD EE l.9 l. B 69 20 2016 4 

1E20 A2 00 FO 06 A2 80 30 02,73 1EBB 4 7 BA AD EF 19 1B 69 20rBB 

1E 2B A2 40 BE FO 19 4B 9B A2r6E 1ECO 20 4 7 BA 68 4C 47 8Ar01 

1E30 00 4A BD EF 19 90 01. E8 r C6 6601 

1E3B 4A BD F2 1 9 BO 0 4 EB EB12C SYM-PHYSIS 3-18 
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SCOPE GRAPHICS AND COMPUTER ' GE NERATED ' MU S IC 

l~ere1 combined' are a couPie of novel t~ de n10 Programs, that have resided 
in our hi gh RAM, a long with our utility Program s . for Years. Thew have 
been wr itten as subroutines c al l able from MON, BAS, a nd RAE, and r eturr1 
to the caller when the Terminal BREAK key i s held down, The music 
Pro~ram is ba s ed on T. c. O' Haver ' s 'More Mu s i c f or the 6502 ', BYTE, 
.Jun e 1978. The scope SraPhi cs Prosran1 is based on one sive r1 b~ Ro~ 

F acco in 'Gr a Phic s Interface•, wh ic h he calls 'Starburst GraPhics 'r in 
6502 Us er Note s Is s ue 9/10. Mr. Fl acco's Prosram isr in turn, based on 
D. John Anderson ' s 'SerendiPitous Circles'• BYTE, August, 1977, Inci
dentallw• the 'Swirl' Program SUPPlied with MTU 's Visible Memory is 
close l w related. 

The original ar ti cles fullw describe how to change Parameters to change 
the aPPear a nc~ of the displa y, or the sound of the music. Our version 
of the Programs initializes the starti ng values to Provide an inter
e stin~ mi x ture of the 'ex pected' and the 'unexPected '. Sarr~ there's no 
source coder but the ProSrams a re short, and the alsorithms are simPle! 
The Programs have been moved to low RAM for smaller SY M' s , and will 
reouire two simPle six-b it DA C's, as shown in the sketch. The desiSn is 
a modifi cat ion of the one Siven ir1 Cha mberlin 's music article; the 
res istor values were chan~ed to fit values carried ir1 s tock bY' Radio 
Shack . A second sketch shows an 'add-on' to Provide an eight - bit DAC, 
A s"imPle1 one transistor• or sinSle chiP• amplifier of r1earlY" an':J t1:JPe 
will Provide the audio. The two DAC 's are connected to PAO through PA5 
and PBO through PB5 on the APPlication Connector The s ketches are rough 
(please forgive the oualitwli ma wbe one day SYM can be trained to do mw 
drawin~s on PaPerr as well as mY' t1:JPins. 

'STARBURST' SCOPE GRAPHICS 

0200-
0202-
0204-
0206-
0208-
020A-
020D-
0210-
021 2-
0213-
0215-
0~!16-

0217-
02l.8-
021A-
021 B-
02 l.C-
021E-
02 1F-
0220-
0222-
0223-
0224-
0226-
0227-
0229-
022B-
022C-
022E-
022F-

PROGRAM 
A9 F2 
SS F5 
A9 BE 
SS F6 
A9 3F 
SD 03 AO 
BD 02 AO 
A5 F6 
4A 
49 FE 
EA 
EA 
3B 
65 F5 
EA 
EA 
BS F5 
4A 
18 
6S F6 
EA 
EA 
SS F6 
4A 
BS FB 
49 FF 
38 
69 00 
EA 
EA 

LDA 
STA 
LDA 
STA 
LDA 
STA 
STA 
LDA 
L.SR 
EOR 
NOF' 
NOP 
SEC 
ADC 
NOP 
NOP 
STA 
L.SR 
CLC 
ADC 
NOP 
NOP 
STA 
LSR 
STA 
EOR 
SEC 
ADC 
NOf' 
NOP 

tF 2 
FS 
t8E 
F6 
t3F 
A003 
A002 
F6 
A 
tFE 

F5 

F5 
A 

F6 

F6 
A 
FB 
tFF 

too 

0230-
0232-
0234-
023S-
0237-
0239-
023A-
02:rn-
023C-
023E-
0240-
0242-
0244-
0246-
0249-
024B-
024D-
02SO-
0252-
0254-
0257-
02S9-
025B-
025E-
025F-
0261-
0264-
026S-
0267 -
026A-
026B-
026C-
026E-

BS EA 
AS FS 
4A 
BS F7 
49 FF 
EA 
EA 
38 
69 00 
BS E9 
AO 04 
A6 F7 
AS F8 
20 64 02 
A6 E9 
AS FB 
20 64 02 
A6 E9 
AS EA 
20 64 02 
A6 F7 
AS EA 
20 64 02 
88 
10 El 
4C 7C 0 2 
18 
69 20 
SD 00 AO 
BA 
18 
69 20 
SD 0 1 AO 

STA 
LDA 
LSR 
STA 
EOR 
NOP 
NOP 
SEC 
ADC 
STA 
U1Y 
LI1X 
LDA 
JSR 
LDX 
LDA 
JSR 
LDX 
LDA 
JSR 
LDX 
LDA 
JSR 
DEY 
BF'L 
JMF' 
CLC 
ADC 
STA 
TXA 
CLC 
ADC 
STA 

EA 
F5 
A 
F7 
tFF 

too 
E9 
t-04 
F7 
FB 
0264 
E9 
FB 
0264 
E9 
EA 
0264 
F7 
EA 
0264 

0242 
027C 

t 20 
AOOO 

t 20 
AOOl 
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02 7 1-· 
0:.!73 -
0276-
0279-
027B-
027C-
027F -
02131 ·
()28:,--

A9 20 
8D 1D A4 
2C 04 A4 
10 FB 
60 
20 86 83 
BO 02 
90 8[1 

60 

LI1A 
STA 
BIT 
BPL 
RTS 
JSR 
BCS 
BCC 
RTS 

t20 
A41[1 
A404 
0276 

8386 
0283 
0210 

0200 A9 F2 85 F5 A9 BE 85 F6,C7 
0208 A9 3F 8D 03 AO 8D 02 AO.OE 
0210 AS F6 4A 49 FE EA EA 38,46 
0218 65 F5 EA EA 85 F5 4A 18150 
0220 65 F6 EA EA 85 F6 4A as.c9 
0228 FB 49 FF 38 69 00 EA EA,7E 
0230 85 EA AS F5 4A 85 F7 49,96 
0238 FF EA EA 38 69 00 8S E9,78 
0240 AO 04 A6 F7 A5 F8 20 64,DA 
0248 02 A6 E9 A5 F8 20 64 02,8E 
0250 A6 E9 A5 EA 20 64 02 A6oD8 
0258 F7 A5 EA 20 64 02 88 10• 7C 
0260 El 4C 7C 02 18 69 20 8D,55 
0268 00 AO BA 18 69 20 SD 01,AE 
0270 AO A9 20 SD lD A4 2C 04,95 
0278 A4 10 FB 60 20 86 83 B0,7D 
0280 02 90 8D 60 ,FC 

44FC 

'MU SIC GENERATOR' 
0284- A9 08 
0286- 8S EE 
0288- A9 OF 
028A- BS EF 
028C- A9 OD 
028E-
0290-
0292-
0295-
0297-
0298-
029A-
029B-
029C-
029D-
029E-
02AO-
02A1-
02A3-
02A5-
02A7-
02A9-
02AB-
02A D-
02AF -
02Bl-
02B4-
02B7-
02BB-
02B9-
02BB-
02BC-
02BE-

85 F2 
A9 3F 
BD 03 AO 
AO 00 
9B 
29 FO 
4A 
4A 
4A 
4A 
85 FO 
98 
29 OF 
25 FO 
65 FO 
25 EF 
B5 FO 
A2 00 
A5 F2 
B5 F4 
BD 00 03 
8D 01 AO 
BA 
1B 
65 FO 
AA 
C6 Fl 
DO 06 

PROGRAM 
LDA tOB 
STA EE 
LDA tOF 
STA EF 
LDA tOD 
ST A F2 
LDA t3F 
STA A003 
LDY too 
TYA 
AND 
LSR 
LSR 
LSR 
L.SR 
STA 
TYA 
AND 
AND 
ADC 
AND 
STA 
LDX 
LDA 
STA 
LDA 
STA 
TXA 
CLC 
ADC 
TAX 
DEC 
BNE 

tFO 
A 
A 
A 
A 
FO 

tOF 
FO 
FO 
EF 
FO 
too 
F2 
F4 
0300,X 
A001 

FO 

Fl 
02C6 

02C0--
02C2-
02C4-
02C6-
02C7-
02CB-
02CA-
02CB-
02CD-
02CF -
02Dl-
02D3-
02[15-
02D7-
02DA-
02DC-

OW4 A9 
028C A9 
0294 AO 
029C 4A 

C6 F4 
DO ED 
FO 04 
EA 
lB 
90 E7 
CB 
C6 F3 
DO CB 
AS EE 
B5 F3 
A9 02 
85 FO 

F4 
02B1 
02CA 

02Bl 

20 86 83 
90 CF 

DE C 
BNE 
BEQ 
NOP 
CL.C 
BCC 
!NY 
DEC 
BNE 
LDA 
STA 
LDA 
STA 
JSR 
BCC 
RTS 

F3 
0297 
EE 
F3 
t02 
FO 
B3B6 
02AB 

60 

OB B5 
OD 85 
AO 00 
4A 85 

EE A9 OF 
F2 A9 3F 
98 29 FO 
FO 98 29 

85 Ef,50 
SD 03,F5 
4A 4A,7A 
OF 

02A4 FO 65 FO 25 EF B5 FO 
02AC 00 A5 F2 B5 F4 BD 00 

25,79 
A2,EB 
03,BB 

02B4 BD 01 AO SA 18 65 FO AA,B7 
02BC C6 Fl DO 06 C6 F4 DO ED.SB 
02C4 FO 04 EA 18 90 E7 CB C6,S6 
02CC F3 DO ca A5 EE 85 F3 A9.C5 
0204 02 85 FO 20 86 83 90 CF,C4 
onoc 60.24 

3124 
HEX DUMP OF 'VOICE' TABLE 

'MUSIC GENERATOR' 

0300 32 34 35 36 36 37 38 39,AF 
0308 39 3A 3A 3B 3B 3B 3C 3D,86 
0310 3C 3C 3C 3C 3C 3C 3C 3C,66 
031B 3C 3C 3C 3B 3B 3B 3B 3B,41 
0~20 3A 3A 3A 3A 3A 3A 39 39,0F 
0328 39 39 39 39 39 39 39 39,D7 
0330 3A 3A 3A 3A 3A 3B 3B 3B,AA 
0338 3B 3C 3C 3C 3D 3D 3D 3D,BD 
0340 3E 3E 3E 3E 3F 3F 3F 3F,Bl 
034B 3F 3F 3F 3F 3F 3F 3F 3F,79 
0350 3E 3E 3E 3D 3D 3C 3E 3B,62 
0358 3B 3A 39 38 38 3 7 36 35,22 
0360 36 33 32 31 32 2F 2E 2D,AA 
0368 2E 2B 2A 29 2A 27 26 25,F2 
0370 24 23 22 21 21 20 lF lF,FB 
0378 lE lE lD lD 1F lD lE 1C,E7 
03BO 1C 1C lD lD lD 1D lD lE,CE 
03BB lE lF lF 20 20 21 21 22,CE 
0390 23 23 24 24 2S 26 26 27,F4 
0398 28 28 29 29 29 2A 2A 2B,3E 
03AO 2B 2B 2B 2B 2B 2B 2B 2A,95 
03A8 2A 2A 29 29 2B 27 27 26,D7 
03BO 25 24 23 22 21 20 lF 1D,E2 
03BB lC lB 19 18 17 15 14 13,9D 
03CO 11 10 OF OD OD OB 09 OB,03 
03C8 07 06 05 04 03 03 03 01,23 
03DO 01 00 00 00 00 00 01 00.25 
03DB 03 00 01 01 01 02 03 04,34 
03EO 07 06 07 OB 09 OB OC OD,7D 
03E8 OF 10 12 13 15 16 18 1A1lE 
03FO lB lD lF 20 23 23 25 27,27 
03FB 2B 2A 2B 2C 2E 2F 30 31,BE 

27BE 
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COMPUTER MUSIC 

One of the most helpful articles available on computer Played <not com
puter composed ) music is Hal Chamberlin ' s 'A SamPlinS of Technioues for 
Computer Performance of Music'• BYTE, September 1977, This 'classical' 
article has been reprinted in The BYTE Book of Computer Mus i c• available 
at many computer stores, and will Prove to be Your best startins Point. 
Ne xt, read Hal ' s UPdatins article on 'Advanced Real-Time Music Synthesis 
Technioues '• BYTE• APril 1980, We heard a demonstration of Chamberlin ' s 
advanced technioues1 at the West Coast Computer Faire in Mar c hi and were 
much imPressed . 

In the orisinal article, Mr. Chamberlin Sives 6502 subr outines for tone 
~eneration, and shows a simPle one-transisto r amplifier you can hans 
onto any output Port bit Ion the SYM You can adapt any one of the unused 
on-board buffers for this Purpose), You can use either timed delaY 
loop s or the Pair of timers in one of the VIA ' s to senerate anY de s ired 
tone for any desired duration . We recommend that you tr Y both me thods. 
With either of these approaches the sound timbre is lim i ted to wh a t You 
can Set bw chansins the dutw-cwcle of the s ouare wave. 

For a richer ranse · of timbre1 Ha l l a nd we) recommend the DAC 
CdiSit a l-analos converter) a ppro a ch. The a rticle Sives a ll circuit 
det a ils necess a rw to build-wour - own1 so we will not repea t th e detail s 
here . You c a n also use any commercially available DI A chiP. We 
rec ommend that that wou consider the complete DAC board manufactured bw 
Mr. Chamberlin ' s comPanw1 Micro Technolosw Unlimited CMTUJ, It in 
cludes its own audio amPlifie r , and also includes a sharp c ut-off 
low-p a s s filter, necessary to eliminate the 'al i a s in~· di s t o r t ion 
introduced bw s amPlinS a wave-form table at too hish a rate. This 
distortion is Particularlw annowins on the hisher freouency notes. A 
COPY of the or i Sinal article is suPPlied with the board1 a s i s a KIM 
demons t r ation tape, Since the KIM taPe is imcomPatible with SYM IPaSes 
z ero and one are included), we ·have ma de arransements with MTU to 
Provide SYM tapes, MTU also has an Advanced Music Software Pack a Se 
written for the KIM. We will Provide an APPendi x to their Packase and a 
c:as s ette for the SYM. See bac~. Pa~e for ordering inform ation. 

We have been usins the Advanced Music Softw a re Pa ckase for nearl w two 
~1e a r s . It cont ains a Fourier synthesis subroutine for generating wave 
s ha Pes 1 the NOTRAN INOte TRAN~ latorl ComPiler1 the NOT RAN InterPreter1 
and a demons t ration NOTRAN 'Score', The SYM-1 version has been 
r·eorganized to eliminate Problems with Pases zero and o n e read- in, and 
is s t a rted with an .E instead 'a .G, to initialize the page zer o data. 
Whene ver visi t ors ask about our SYM1 'But what is it Sood for ? •, thew 
a re mo s t imPressed with SYM'S rendition of 'The Star SP a nsled Banner'• 
'Exodu s •, the NOTRAN score a nd1 at Christmas time. 'Deck The Halls', 
Onlw the NOTRAN ComPiler portion of the Advanced Music Softwa re Packase 
reouires a terminal, but because the inPut/outPut Portion of the Prosram 
is written as a •patch', You may write Your own, to mak e us e of the hex 
Pad and segment disPla Ys . 

MUSIC FOR THE SYMPLE SYM 

You can Play some interesting m~sic on the c o mPlet e lY •unimproved' 
S YM - 1. The only a dded 'hardware' YOU wil l need, a nd YOU c an 'borrow' 
thatr i s a 'cheaPie' AM radio tuned to a clea r s Pot o n th e di a l 1 and 
p a rked near the SYM. I have a radio sitt i ns ne a r mw fl oP PY disk s wstem. 
and the rhwthm effects durins a lons di s k-to - di s k c oPw he lP s to Pass the 
time a wa y . Late r, YOU ma y wish to add a s ma ll s pe a ker or a tr a nsi s tor 
radio twPe e a rPhone throush a one tran s istor buff er , Use one of the 
four avail a ble transi s tor buffer s on the SYM it s elf, These ma w be re
wir e d as desired1 and to or from anw I / O Pin. If your ca s s ette recorder 
Permits monitoring during recording, YOU ma y us e it as yo ur a L1dio output 
device. And, rlow, about softw a re • •• ••• 
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MORE ON JACK BROWN ' S THREE BASIC ENHANCEMENTS 

J a ck Brown is now usins RAE-1 
As s embler he adapted from his KIH-1 
older termininal with a KTM-2/80, 
SYM WORD PROCESSOR ISWP-1), 

instead of the verw sood Microware 
swstem. He has also rePlaced his 
and he will be settins a COPY of the 

We are declaring his orisinal articles 'out-of-print' lwe Xeroxed copies 
o f the orisinals 1 a s the orders came in• and could still make additional 
c o Pie s , if reGuired), and rePlacins them with a second edition. The 
s ec o nd edition includes a 16 page manual, and a cassette du~P of the 
s ource c ode in RAE format• which is hea v illw commented. The full source 
c od e will reouire .CT. We think that we will also include an 
a bb r evi a t ed s ource c ode1 with the oriSinal line numbers, but striPPed of 
c o mment s a nd remark s , so th a t it can be assembled in a sin~le pass on a 
16 K SYM1 if Pos s ible. The new Pa ckase will be available 1 June 1980. 

We keep careful reco rds on what e a ch individual subscriber buws from the 
lJse r 's Group, s o we can send them errata sheets and updates. To keep 
faith with tho s e who Purchased anw of the orisinal three Brown articies1 
we will con s ider the second edition to be in the nature of an uPdate 1 
a nd a llow full credit for Pre v ious Purchases to be aPPlied a~ainst the 
c o s t of the s e c ond edition . 

HIGH RESOLUTION GRAPHICS • 
As You have seen in Bill Gowans ' article, any terminal with cursor 
c ontrol c an be used a s a 'Plotte r'• with resolution UP to the number of 
curs or Po s itions available. If, in addition1 the terminal1 like either 
the KTM -2 or the KTM-2/801 Provides a set of sraPhics swmbols1 the res
c,lution ma ~ be doubled. 

' Sel f - c o ntained' s ~s tems• e, g ,, Pet and APPle, do not communicate with 
the i r bu i lt- in CRT s creens over a serial data line. Rather, a portion 
cJf memory is 'maPPed• onto the s creen. The memory is treated by the 
6502 a s ordinarw memorwi the 6502 need not concern itself Ina software 
is r e au i r ed) with settins the Point s on the screen. 

If wo u wi s h hish re s olution Sr a Phics1 like the APPies ' 280x 192• wou will 
nee d a n 8 K memorw bo a rd with video caPabilit~. There are a number of 
s u c h bo a rds ava ilable; the one to Set depends mainlw on the exPansion 
b us s tructure. and swstem Packase aPProach wou select. We like MTU ' s 
Pack ase aPProach lit took us over two wears to make UP our minds!), so 
we now have their 8 K Visible Memorw. We have had it less than a week, 
a nd took off a few hours from PreParins this issue to set 'Random 
Checkerboa rd', 'Swirl'• and 'Life' Soins. Note that with its resolution 
o f 320x200 it will Permit a te x t disPlaw of 22 lines of 53 characters. 
This i s better than the KTM-21 but I will still want the -2/80 for word 
P rocessing. 

The Visible Memor w and a simPle QWERTY kewboard can be used tosether in 
~l ace of a serial terminal. Software (for KIM-11 is Provided, Nelson 
~dw a rd s, who Plawed a larse role in desiSnins SUPERMON1 has sent me a 
Portion of his SYM version of the MTU software1 to help us in our 
co nver s i o n. The SYM version will be shorter than the KIM version 
b ecau s e of all of the utilitw s ubroutines in SUPERMON! 

Not e that Bill Gowans called his SraPhics with a sinsle Parameter USR 
function• c ombinins Y and X into one Parameter. The Visible Memorw will 
ne e d a two Parameter USR function1 since 320 > 255, A far better 
8 PP r o ach1 however, is to Patch a full set of GraPhics Commands to BAS, 
We will be working on this ourselves• and will serve as a 'clearinS 
ho use' f or info rmation on Visible Memory Software. 
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BAS I C AND THE 2K S YMB OL I C ASSEMBLER 

Ma n w S YMmer s u s e BAS IC as their ' f irs t l a n g uage • , a n d do thei r te x t 
Proc e ss in g in BAS I C• r a thir th a n wit h RAE . For th e occa s i ona l s hor t 
mach i ne langu ag e uti l ities th ew wr i t e t o suppor t BASICo t he 2 KSA is a 
1·la tu ra l . Here i s a po rtion o f a l e t ter from Bruce Th offi PSon, A~Plied 
Ph~ s ic s , Cornell Uni ve rsity, I t h aca , NY 14 853, a n d a COP~ of the Prosra ffi 
he ment i on s . writt e n i n 2 KSA f o rm a t. Spea k ing of 2 KSAo we wi ll s h o rtl w 
be ma ilins o ut an upd a te sheet. 

E ~ cl o s e d i s a s hort pro 9r aM ca lled b y BASl C ' s IJS R ~ o dum P 
o r lo ad specific ruemor Y i ocat i on s , e.9 , j f vou POKE ' d a da t a f i l e into 
soMe unused memor y , YOU can du MP i t un der Pr o gram c ont r ol ; or Y O ~l can 
brins in successi v e data Fi l es \o be use d b y 8 AS1 C. On load \he error 
code is ret urned. 

a s 1 c USR i" odule 

LSDATA - To load or s ave speci fi c memor y locat i ons 
under pro9 raM control. 

Called b Y X=USR<address.Flas 1F 1le.star t.end > 

where address is that of the module 
flas/File has a zero in the First b Yte for load 

an Ythin9 else "in the first bYte for save 
has the Fi l e no . in the second b Yte 

start is the start address of the data 
end is the address of the last bYte of the da t a 
X will be zero For no error 

47.=$2F no EDF 
255.=$FF f r amins error 
Z0 4.=$CC chec k sum error 

For e xamPle: X=USR <&"OEOO " ,& " OOFF ",&" OCOQ",&" ODFF" l 
will load the next f ile on t h e \aPe into locations 
$0COO to ~ O DF F inclusive and indicate a read error 
b y the value of X , pro v ided the module is loca t ed 
at $ 0EOO . 

ZO BGBB 
AA 

LSDATA JSR ACCESS 

CB 
8C 4AA6 
DOOi 
EB 
8 E4BA6 NOBUMP 
6B 
BD4CA6 
GB 
8 D4DAG 
6B 
8D4EA6 
A•)8 0 
68 
F005 
2 0878E 
9009 
2010sc 
AS 
A9 <:10 
1!,00 1 
AB 

LOAD 

Z09CBB CSET 
4 c.4CD l 

,, 

TA X 
!NY 
STY 
BNE 
IN X 
ST X 
PLA 
STA 
PLA 
STA 
PLA 
STA 
LDY# 
PLA 
BEG 
JSR 
BCC 
JSR 
I A>' 
LDA# 
BCS 
TAY 
JSR 
JU 11 P 

PARM 
NOBUMP 

PARM+! 

PARM+Z 

PARM+3 

PARM+4 
BO 

LOAD 
DUMPT 
CSET 
LOADT 

0 0 
CSET 

NACCE SS 
t<E"! IJf< N 

set END Fr oM [ A,Y J an d add 1 

get STAR T L 

set STAR T H 

set FILE# 
hish spee d fl as 
OO = l oa d 

e r ro r co d e f o r lo ad i n f 
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INEX PE NS IVE DI A CO NVER TE R 
SEE CORRE CTION I N IS SUE t4 

Chi P is a 4050 . Pin 1 i s + 5 v. Pin 8 i s Ground . Pin s 13 
a nd 161 N.C. R i s 22 0 K; r i s 27 K. 
Yo u wi ll nee d one f o r mu s i c• two for s co p e g raPhics. The most 
s i gnificant bi t s s ec t ion i s o Pti onalr but ~au ma y want it for 
mu s i c aPP l icat i o ns. 

R R R R r 

BIT 0 14 15 14 15 
R R 

BIT 11 12 11 12 
R 

BIT 2 9 1 0 9 10 
r r r r r 

BIT 3 6 7 Wc.....W.......... 6 7 
r r r 

BIT 4 4 5 4 5 
r 

BIT 5 2 3 2 3 

Le a st s igni f icant bits Most significant bits 

f-------~ ScoPe and/or 
Audio AmPlifier 

4. 7 Meg 

Ground __ 

A common c ontrol s tructure is the inPlementation of a computed 
GOTO or GO SUB. It i s not unusual for the flow of control within 
a p ro~r a m to d epend o n dat a entered bw a user, as in an editor or 
i nt e ract ive game pr0S ram1 or on Periodic sampled inputs such as 
t ho s e in real-ti me c ontrol s s s tem s . 

Here a r e two n1ethods of imPlen1entinS an inde x ed indirect JMP or 
.JSR o n a 6 502-ba s ed machine . The fir s t method, called 'vectoring•, 
is used e x te n s i vel y bw the SYM ~onito r and is one reason the SYM is 
!i O v ersatile a c omputer . Thre e byte s are reserved, with the fir s t 
c ontaini ng a hex 4 C (JMPJ, After the target address has been com
p uted or loo k e d UP it is Placed in th e next 2 bwtes of the vector. 
A JMP o r JSR to the vector cau s e s c ontrol to Pass to the s elected 
module. 

The secon d method, h o wever, is the more effective and concinnate. 
Let 's s u ppose we wi s h to call routine x, and that the address table 
:i s s t r uc tu red a s 2 rows: TBL.LO containins the low-order bytes and 
TBL.HI t h e high- orde r bwtes. Consider the following routine: 

CALL .X LDA TBL.HI,X ;GET ADDRESS x. HIGH BYTE 
PHA ;AND PUSH IT TO THE STACK 
LDA TBL.LOoX ;GET ADDRESS x. LOW BYTE 
F'HA ;AND PUSH IT TO THE STACK 
RTS ; GO TO ROUT! NE X 

BY doing a JMP or JSR to CALL,X an indexed indirect JMP or JSR 
will be effec ted to the Xth routine. One Point to be observed here 
is tha t th e execution of a RTS instruction POPS the stack into the 
P r·o g ram counter, a nd then increments it. Thus the addresses in the 
table mu s t be one less than their actual value. SYM-PHYSIS 3-24 



A TAPE OPERATING SYSTEM FOR SYM 

Frank Winter s . School of MarketinS• Universit y o f New So uth Wale s r P. O. 
Box lr Kensinston• SY dneYr Australia 2033 , sent u s a ~rie f note, a nd an 
"ur)re a dable ' tape a few week s ago . The ta pe sounde d rather hiSh 
Pitched• I thousht. That very sa me day I received a letter from Manfred 
Burowr KaPuzinerstr . 2 , D-8000 Mue n c hen 2 r We s t Ger ma n s r who e x pl a ined 
how he onlY sot Perfect cassette performance b Y lower ins C16 to to 0.022 
uFd, but cou l d no w read cassettes wr itt en at 5600 Baud. I tried F ra nk's 
taPes asain at 2800 Baud• a nd the y read beautifull Y! 

"The Prog r a m Frar1k sent wa s a •tease r•. I wrot e for mo re info an d he 
sent a new cassette . with source coder and so me ha ndwritt en notes, 
describins his TaPe OPeratins System. He ca ll s it TOPS , I cal l it 
TOPSYr because like TOPSY i n 'Un c l e Tom's Cabin'• it see ms to h av e Just 
S r own. He has added so1e no i d s to his reco r dersr for sta rt, stoP r fast 
forwa rd a nd rewindr under computer contr o l. He fo rm ats the taPes, thes 
conta in thei1· own inde x datar etc. , Just like a disk sss ten1. l "h e source 
ca ll s o ut some e xte rnal addre s ses by h ex values • so I c a n ' t relocate it 
too easi ly. Will te ll ~ ou mor e a bout it nex t i ssue. 

f:rank sent alo ns a Ion~ voic e recording telling me a bout hi s work a n d 
other interestsi I still o we him a Person a l answer. Frank would like to 
hear fro m other hams on 20 meters. Hi s ca ll is VK2BLF. 

FIX FOR THE BU G IN MO SER 'S PADDLE GA ME 

K in-Min~ Kwok, 22 Tun s Choi St., 10th Floor' Flat A, Mo nskok, Hons Kans, 
<Jf fe rs the followinS f ix for the bus mentioned in the lis tins of the same: 

1000 LN = 23 
1260 PRINT CHR$1641 
1270 NEXT: PRINT CHR$12 7l tCH R$1 1031i 
1335 AA =USR<4096t1 32 r 01 
1770 AA= USRCAA*2561 : PRINT CHRSC8li 

SO FTW ARE RECOMMENDATION 

Jeff Holt z ma n has se n t u s preview copies of several ver~ useful utilit~ 
Packages f or SYM- 1 • both on cassette a nd in EPROM. We have tested the 
cassette ver s ions (no e x tr a PROM sock.ets ~ et!) a nd have faun~ them . ver~ 
well desisned• i ndeed. He is offerins a Packase of SUPER MO N Extensions • 
whi~h in c ludes an interactive trace / debus feature. SY M-BUG, and the 
fc)ll owins n e w co mmands: 
.9fil ~ DESCRIPTION -

A 0-2 Memory dumped as ASCII 
B 0-1 Sets/deletes BRK instruction 
F 0 Prints user flags as binary 
F 2 Finds user string (hex and/or ASCII) 
H 3 Performs 16 bit Boolean algebra - AND, OR, EOR 
K 0-1 Dumps stack with checksum 
P 0 Sets/resets line printer driver (see note 1) 
R 3 Program relocater - adjusts abs. and rel addresses 
T 0 Enter interactive trace mode 
X 0-2 Disassembler (see note 21 
Y 0 User link - does indirect JMP to sys. ram loc . JUMP6 
Z 2 Calculates 16 bit check sum of memory (prints s um only) 

SY M-BLJG , a rid the Co mm a nd E:<te nsion s 1 are available in obJect code or1 
c:assette for $16, and ir1 2716 EPROM for $50, inc ludins a User's Ma nual. 
·rhe tJ se r 's Ma nu a l is available seParate l ~ fo r $ 6. The full ~ co mm ented 
~iource code l istins is ava il ab l e for $10. Cassette ver s ions a r e 
a1s~;e mbl ed at $0200 or $3800. EPROM ver si on i s asse n1bled at SFOOO. 
c:ustom asse mb ~ at other locations is ar1 additional $2. Overse as add $ 2 
for Air Mail Postase. Please order direct from Jeff Holt z ma n• 6820 
De lmar 4203r St. Loui sr MO 63130, SY M- PHYSIS ? 25 

MISCELLANEOUS NOTES 

(Jur HD E, Inc ., di s~. s~ste m i s workir1S auite wel l, th a nk ~o u . Onl~ one 
ve r ~ minor bu s t r1 at we have fou nd ; in the wa rm start of FODS afte r re-· 
s;etr it • s tutters • o nce, then cont i nue s P roPerl ~. L.a r1nY Ma ude, of Ad 
vanced Comp uter Product s , 13 10 Edinser , Santa Ana, CA 92705, has a COP~ 

of our SY M/ FODS System Disk• and will shortly have hi s o wn SY M-1 
oPeratins with the HOE Disk Sys tem. I ncidentallY • Advanced Co mPuter 
Produ c t s i s the first co mputer store to se ll SY M-PHYSIS over the 
c:alJnter. Thes iSSlJe a ver~ infor ma tive catalog; if ~ou writ e for o n e1 
tell 'em "SYM - PHYSI S sent me' , 

Pl a ns for inte rfaci n B the MC 6847/A MI 68047 VDG a lPhaBraPhics chiP to 
SYM, at a cost of less than $60, are now available fro m Ma rc Aase nas. 
Pl a n s incllJde a scheffiatic, wirin S c heck li st, Parts l ist, a nd driver 
software sou rce code listin~s. Price in U. S . F"unds is $1 0 . 00 in the 
U. S., $11.00 in Canadao and $15.00 elsewhere. Send orders to Marc 
Aasen as, 167 4 East M- 36' Pinckne~' Mich.481691 U.S.A. f'lease incl ude a 
mailin s labe l with ~OlJr na me and a ddress. 

Our SY M now speaks to us, throush Dave KemP ' s SP-1 Speech Sy nthesizer 
Interface to the Te:-:as Instr um ents' •speak & SPe 1 1· <t m> <see Pase 
1-21). It 's fun to u s e it with .v, to helP verif~ a lo ri s obJect code 
entry. SYM now speaks or1lY • He x •, but the SP-1 Manual exPlair1s how to 
extend its vocabular~. If SYM can speak. and Play music ' s urel~ I s hot1 ld 
be able to teach it to si ns! Wou ld any other use r s of the SP- 1 like to 
swap software? 

()ne of mY associates, 'Skip• f"risbee, l e nt me hi s home - bL1i lt, Ge r1er al 
Ins t r une nt s AY-3-8910 chiP based1 computer cont r olled, sound Seneration 
sys tem . The Parts cost under S50i and it has real Po tential for music 
a nd so un d effect s c rea tivit~. 1 Sk.iP 1 Pro mises us so me -8910 driver 
s oftw a r e as s oon as I return hi s s~ste m to hi m! 

~~ ere a re some tips for besinners or11~, others may skiP: After ~OLI ha v e 
~1d d ed the i ndi spens ab le Po wer suPP l ~, a n d the conven ient cassette re
corder, s t a rt readi n s Lance Leve nthal's ' 6502 Assembly Lans u ase Pro
g r a mming • Csee PaSe 2-27 ). Next YOU wil l war1t arr-bo ard memory 
expansion; s ee page 3-27 for Prices or1 • s ets• of 2 114 me mory chips. I f, 
a ft er a ddinS a terminal, ~our finan ces are temPorar il~ strained, a nd YOU 
need so me low-cos t s oftware to e xercise ~our terminal, consider eithe r 
TinY BASIC, or the 2KSA, dePe ndi n S on Your spec ifi c interes t s o r 
aPPlications. BY this time, ~ou are no lenser a beSi nnerr a nd wil l then 
want either BAS-1 or RAE-lr or both • a nd an additional 4K of on-board 
me mory us in s the Bl a l ock board. You mi sht wa nt to add the MTU DAC, 
described in this issue , even before the te rm i n a l , to s i ve Yo u so me 
interfacins experience. In the next i ssue we wi ll describe memory 
expansion aPProaches from which You can select, wh en yo u are ready to so 
'all the wa•, •, 

Sorry th a t the mai l comes in so f ast that we have a n e ver increas in s 
uueue . Have tried to a n s we r a ll •cri s is• mail; other lette r s must wait. 
If YOU have real Problems with SY M, feel free to ca ll. We ' ll aet Your 
Probl e ffi s olved, someho w. Had better stop now; so tired I tried to 
insert two floPPies into the sa me drive at the sa me time! 

A TERMINAL. TI P 

To Put your terminal on 'LOCAL'• if ~ o u want t o 'dood le' with the KTM-2 
while in MON, or if YO U wa nt to Print date, time• title, remark s • etc., 
ci n ~our TTY, or other Printins terminal' use Control o. After doodling, 
or Printin~, return ~ou r terminal to 'LINE' with another Control O. 
Thi s fe a ture is not-too-well explained in section 9.7 of the SYM 
Reference Manua l . 
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SHOPPING LIST OF ITEM S AVAILABLE FROM SY M- 1 USERS' GROUP 
All Prices siven below are now obsolete. Please use Price s 
on the most recent issued 'ShoPPins List', 
OA RL MOSER r s SYM WORD PROCES SOR CSWP- l l : 

FULLY COMMENTED SOURCE CODE ON CA SSETTE. THE MANUAL I S 
ALSO ON CASSETTE , WI TH EXAMPLE S OF THE USE OF SWP - 1. 
APERIODIC UPDATES AND FULL SUPPORT WILL BE PROVIDED. 
PRICE $35.00, FIRST CLASS / AIR MAIL WORLD WID E. 

GIERY IC 'S 'JA CK-BU ILT PRO GRAMS ' : 
ON CASSETTE , WITH INSTRUCTION SHEET, 
1. DEPTH CHARGE 
2 , OTHELLO 
3, CONCE:NTRAT ION 
4, GRAP HICS DEMONSTRATION PACKAGE 
'"' ' PLOT 
6 . BAR GRAPH 
PR I CE $6, 00 FOR ANY ONE, $5, 50 EACH J=-OR ANY ADD IT ION AL PROG RAM, 
ALL SIX FOR $30. oo, FIRST CLASS/AIR MAIL WORLD WIDE . 

BRO WN 'S BASIC ENHANCEMENT S: 
SECO ND EDITION r SOURCE CO DE ON CASSET TE IN RAE FORMAT, 
WI TH SIXTEEN PAGE MANUAL . THE ORIGINAL EDITION, AS DE SCRIBE D 
IN SYM-PHY SI S I SS UE t 2 , IS NOW OUT-OF-PRINT, PUR CHA SERS OF 
THE ORIGINAL EDITION WI LL RECEIVE FULL CREDIT TO WARD S THE 
PURCHASE OF THE .SECOND EDITION, 
APER IODIC UPDATES AND FULL SUP PORT WILL BE PRO VIDED, 
PRICE 135.oo, FIRST CLASS/AIR MAIL WORLD WIDE. 

TECHNOLOGY UNLIMITED PRODUCTS ISY M VER SION S ONLY>: 
DAC MUSIC BOARD WITH HARDWARE MANUAL AND BYTE AR TI CLE REPRINT, 
CASSE TTE WITH OBJECT CODE AND THREE SONGS rs SU PPLIED . 
PRICES, FIRST CLASS / AIR MAIL $51.00 US /CA NADA, $52.00 EUROPE 
$53.00 ASIA / PACIFIC. 
ADVANCED MUSI C SOFTWARE PACKAGE, WITH FULL Y COM MENTED 
SOURCE CO DE1 AND OBJECT CODE ON CASSETTE. 
PRICES , FIRST CLASS/AIR MAIL $21,50 US /CA NADA, $22.00 EUROPE1 
123.00 ASIA/PACIFIC, 
VISI BLE MEMOR Y SOFTWARE ON CASSE TTE WITH SUPPLEMENT TO 
MTU MANUAL AVAILABLE 1 J UNE. PLE~SE WRITE FOR PR ICES, 

MEMORY CHIPS: 
6 CHIPS 13 Kl FOR $33,00 FOR ON BOARD SOC KE TS 
8 CHIPS 14 Kl FOR $4 2 .00 FOR BLALOCK MEMORY BOARD 

14 CHI PS 17 Kl FOR $72,00 FOR BOTH 
OVERSE AS ADD $1,00 FOR PO STAGE 

ISSUE t 2 FOR PRICES ON THE FOLLOWING: 
EXTE NDED TINY BA SIC FOR SYM-1 1 PITTMAN 
6502 ASSEMBLY LANGUAGE PROGRAMMING• LEVENTHAL 
RAE NOTES UPDATING SERVICE 

ISSUE tl FD R PRICES ON TH E FOLLOWING: 
2K SY MBOLI C ASSEMBLER, DENISON 
SYNERTEK TECHNICAL NOTES 
SUP ERMDN VER SION 2 
RAE-1 / 2 
SYM-1 SCHEMATI C 

WRIT E OR CALL FOR PRICES ON OTHER 
SYM PRODUCTS, SOFT WARE OR HARDWARE, 

John Blalock ' s correc t a ddre ss for the 4 K Memor w Expa nsion Board1 a nd 
the 'Double ROM' Adapter• is P, o. Box 393561 Phoeni x• Arizona 85069. 
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