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FROM THE EioITOR 

As ManY of you have discovered, bY writing o r Phon ing, the Users ' Group 
i s able to Provide answers to most of Your Guestions. and solutions to 
~anw of wour Problems with SYM and its PeriPherals. We t r w to get our 
Mail answered wi thin a week• and manw daws (weekends, tool we are on the 
phone for several hours with SYMmers with Problems . It is act uallw 
getting easier to Provide the helP• because the Problem s hav e a large 
commonalitw f actor, and it is still mo r e fun tha n wor k• beca use of the 
i nformation exchange, and because much o f what we l e a rn from SYM 
Problems carries over to other areas of interestr an d help s us better 
understand and improve our own th ree SYMsr a "his' and a "hers' and a 
•the irs•, which is at the campus for student use. 

Thanks to the manw readers who have sent in no t esr hint s r Progr a ms. 
tiPsr articles, modification suggestionsr hardware recommenda ionsr etc . r 
which we had no room to Publish. Please rest a s su r ed t ha t we ha ve 
studied them a llr and did find it verw hard to make the selection. We 
have them in an •easY access ' file• and will Pa s s on th e information to 
callers and writers to whom Your material would be of immediate value. 

In Issue t5 we will describe, compa r e and evaluate the merits of t he 
various highe r level languages now ava il able for the SYM-1 <i n addition 
to BAS-11. SYM-PHYSIS 4-1 
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THE AUioIO-VI S UAL SYM 

We checked out the Atari 400 and 800 the other dawr and were impressed 
with Atari ' s aPP r oach to Computer Assisted Instruction ICAII. We Pass 
on to ~ou their audio-visual concept for imPlementation on Your SYM. 

After dumping wour Program to cassette ta Pe• add musicr sound effectsr 
ouestions, ans wers, etc., usins the mike and/or an aud io Patch cord. 
Your Program can then start and s top the cassette with the co mmands 
X=USRl&'8IoB9"r01 a nd X=USR C&'8D4E"r01 . We hav e found it verw impress ive 
to Provide a mu s i ca l background of computer swnthesi zed music with 
a bstract graPhics on our high resolution MTU Visible Memory, We feel 
t hat the addition of audio to the visual disPlaY can very much enhance 
the educational Process. as well as Provide 'mere• entertainment. 

Now for the technical details: Atari 'Pl ays' its cas set te inPut throush 
the TV receiver sound system. Unless Your video monitor has audio inPut 
wou will have to find another wa y, Dur aPProach is to connect a sma ll 
hi-fi amPlifier to the Audio In Pin on the APPlications connector . Thi s 
Provides the added bonus of Permitting audio monitoring of Your cassette 
read-ins; very useful when adJustins Your system to read other People's 
tapes. 

Once Program tapes con tain audio as well as digital data r they cannot be 
duPlicated through t he SYMr for distributionr as we have been doing for 
t he taPes we are marketins. As mentioned in an earlier i ssue, we found 
it Practical to dub SYM cassettes from one recorder to another. using an 
attenuating Patch cord available a t Radio Shack. We have now acGuired a 
3M 10KHz sine wave head azimuth a l ignment tape, After we have Preciselw 
s otten our heads on straishtr we will make some SYM-1 Swnch Signal Head 
Alignment TaPes fo r GualitY control Purposes. 

Incidentally, if YOU need a good small hi -fi amPlifier for the PUrPose 
described abover let us recommend the MTU IoAC boardr which contains t he 
8-bit Digital to Analog Converterr as well. The audio amPlifier has 
s everal inPuts, as well as scope outPutsr so that wou can also monitor 
Your cassette input visual ly, See back page for special Pricing 
infor•ation. The DAC board does not reGu i re anw s pecial busr since it 
connects directlw to the APPlications connector. We are using two of 
them now for oscilloscope sraPhics IX-Y deflectionlr and soon for laser 
!liraPhics. 

APPLES VERSUS ORANGES - APPLE VERSUS SYM ~/ 

The APPle II i s a well e n gineered, highlw cost-effectiver small-system 
computer, designed wi th sreat i mag i nationr and with easy to implement 
expansion capabilities. I Purchased a copy of the new APPle II 
Reference Manual, to rep l ace mY oldr worn-outr c opy o f the 1978 edition. 
Their Gua li tw of documentation has been so UPsraded that the manual is 
now P r actically self- explanatory! It was a real Pleasure to readr which 
I d i d to see which of their design aPProaches could be aPPlied to the . 
SYK-1 , 

The APPle II and the SYM-1 are both great• but should not be directly 
comParedr because they are different kinds of sYste•s• The APPle II is 
a small-system comPuter r the SYM-1 is a single board computer. They are 
intended for different end-user tYP es . The SYK-1 is intended more for 
the do-it-yourselferr who is willins to Put in many hou rs of time to 
save the initial outlay of dollars (or •arksr or Poundsr or francs; we 
have Manw overseas readers), Hore imPortantlY• it is for the Person who 
can learn most raPidlw throush the self-doing, These were mY reasons 
for choosing SYK-1 over APPle II. 

( continued on Pase 251 SYM-PHYSIS 4-2 
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MORE FROM JACK GIER YIC 

Fo l l o win s are Por t i o n s of tw o l etters, two articles, and a BASIC Prosram 
wr i t t e n by Jack Gi erYiC • 20 4 1 - 138th Ave. N, w,, Andover, MN 55303, 

Jack is o ne of o ur most Pr o l ific corresPondentsr and we have a large 
f i le o f writt e n ma t e rial f rom him. Orisi n allY• he was sendins Printed 
listi ns s o f h is BAS I C p rosrams <see the e xa mp l e below to uee how 
ti me-consu mins the y co uld be for a two-finsered typi s t to enter'>• until 
we s us ses ted t hat he s end c assettes, ir1stead. Now that he h as RAE - 1 on 
hi s sys tem, hi s l e t te r s a nd artic l es are also comi r1g in on cassettes, 
which are i mmed i a t e l y tr a n s cr ibed to disks for edi t ins and storase. How 
much easier li f e i s be c oming with SYM-1, RAE-1 , SWP-1 a nd FODS' 

Dear Lux : 

SUBJECT: Bill Gowans' Hi-Density Plot Routine 

have discovered the lower right character position s hould 
not be accessed by user calls to the "SET" entry point of 
Bill Gowans ' routine . The reason for this is after the key­
board is positioned to and writes this character, the cursor 
is t en positioned at the first character of the next line. 
Since this "next line" is the 25th one, this results in the 
entire screen scrolling up one line . Now Bill's memory map 
no longer reflects what the user sees. 

Any program using Bill's routine should avoid the following 
X-Y coordinates where Y is the virtual row and X is the 
virtual column. 

KTM-2 KTM-2/80 

x 
78 
79 
78 
79 

y 

46 
46 
47 
47 

x 
158 
159 
158 
159 

y 

46 
46 
47 
47 

The ~a l lowing code inserts this fix into the demonstration 
program included with the art icle from issue 3. This fix 
will maximize the CRT usage. The problem doesn't occur in 
the demo because the lower right character position is not 
i;eferenced . I only wan t to show how to fix the "bug" in the 
event others wish to write their own interface progr am . 

192 IF Y < 46 THEN 200 
194 I F X > 157 THEN 210 

Your Avid Reader, 

~~ie~ 
Dear Lu x : 

Firs t a note on the 4 QUADRANT PLOT P rosram I sen t YOU o n the 
Previous tape , If Possible, I would like to see Bill Go wans' code 
relocated to under 4K, and line 1 of mw Prosram adJusted accordinslw. 
CoPies of the Prosram would then be made under the Monitor such that the 
BASIC and machine code would be in the s ame file. That way , the user 
would Just do a sinsle load under BASI C, and both Portions would be 
loaded. Also, the Prosram would fit in 4K. The user would also be 
siven the correct value to use for MEMORY SIZE at las - on time . I s this 
too much to ask? 
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Now for thi s tape: I have included a COPY of Yet another JA CK BUILT 
PROGRAM •••• mw GraPhics Demo Packase 2. If wou li ked the r a nd om Patter n 
senerator of the first Packase' then wou' l l l ove t h i s P r os r a m. The o n l w 
bis difference with this P r os r am, as comPa r e d to a l l t he o the r sr is that 
it reouires about 5K of mem ory, Maybe YOU also want to Pub l ish t hi s o ne 
in the next issue of SY M- PH YSIS. 

On that note, I have a lso included two ar t i cl es I'd l i ke YO U t o 
take a look at. If You wa nt to use them i n SYM-PH YS I S, then fee l free. 
If any chanses are reau i red, l et me know. I h ope thew are a c cep t ab l e. 
I no w realize why you onl Y publish e ve r y o the r mon t h. Thi s s tuff is 
extreme l y time consum i n ~. 

SincerelY• 
Jack 

CURSOR PO S ITIONING / GRAPHICS PRIMER 
wi th KTM-2 Examp les 

by Jac k Gi e r Yic 

The h obb y i s t 's CRT i s P r oba bl w the most under-us e d item of his / he r 
com pute r s wstem. Ha nY Pro~raru d isP laY s are very P r imit i v e, consisti n~ 

mainly o f data sen e r a ted from Pr int s t a tements. With the aid of curso r 
Positioninsr some sra Ph ic ch a r acter s r and a he a v y helPins of 
ima si nat i o nr the user can mak e dr a matic cha nses in the area of data 
Presentat ion. Thi s ar ticle addresses the s u b J ects of terminal s r a Phic s 
and X-Y c u rso r Posi t ioning, It wi ll aid the hobbyi s t who has a terminal 
with thes e caPabili t iesr and enlishten tho s e who are considerins 
Purcha se o f a t ermi nal• o r who are lackins knowledse o n these sub­
Jects. 

Curs or Pos i l i o nin~ c an be thou~ht of a s the abilit~ for a terminal to 
immedi a telw P i c k UP the cursor and Place it at anw charac te r pos ition on 
the CRT , This is done by sendins a ' s i nsle ' command to the terminal• 
which the te r minal interprets a s a special function . The command 
usually consists of several characters. It will not be disPlawed as 
text, but wi l l i n s tead cause the terminal to Perform the selected 
funct i on . 

The f i rst commamd of the strins is a non- te xt character. The terminal 
is constantly interrosatins everwthins sent to it . When this special 
non-tex t charac ter is foundr the t erminal then sears UP for receipt of 
one of its speci a l function commmands. It know s the nex t few character s 
are to be commands even thoush these cha racters maw be t ex t lalPhabetr 
nuMerics' punctuation>. 

In the case of a terminal with several different commands• the nex t 
character will tell it which command is selected, If this second 
character indicates cursor Positionins then the ne x t two characters maw 
be the X Position <which characte r on the line) and the Y Position 
(which line o n the CRTI. At this Point the terminal knows the command 
s eouence is f i nished , No more information is needed to Perform the 
function. no r is a special end-of-command character reouired. The 
cursor now appears at the selected Position. If a text messase followsr 
then the tex t aPPears on the CRT besinnins at the selected cursor 
Position. Unfortunate}~, all terminals maw not operate in this EXACT 
seouence but the seneral concept of a ' special command' still holds. 

GraPhics is a much broader subJect to address. as each terminal has its 
own set of sraPhic characters• if it has anY at all. One character maw 
cause a terminal to disPlaY one Particular sraPhic character while or1 
another terminal the same character maY result in a radicallw different 
character or none at all. There seems to be no uniformitw in the 
industry concernins sraPhics. The number and set of characters varie s 
from terminal to terminal, 
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A drawing o f the va riou s graPhic c haracter s wil l sh o w a Par ticul a r 
terminal ' s capabilities. The use r 's v i v i d i•ma sina t io n is t h e best 
means of evaluating the charac ter set. Ca n fin e li nes <l ess t h a n a 
character wid t h> be drawn both verticall y a nd hori zon t a ll y? Can the 
character field be sPlit into finer Pieces ? Can a n y s p e ci a l a nd a r a Ph i c 
characters be mixed on the CRT? Questions of thi s t YPe will help in 
evaluatins a t erminal's capabiliti es. 

The remainde r of this article uses commands and seauences s pec ifically 
for SYnertek's KTH-2/80 keyboard. The command codes fo r other terminals 
~aY be different, but the appro a ch should be similar . The reader who 
does not own a KTH-2/80 should trY to extract the aPProach out of t h e 
remainder of this article. For You other lucky onesr this can serve as 
~our .first lesson. 

To enter the graphics mode of operation the escape character is first 
sent to the t erminal, followed by the ' enter graPhics ' special function 
command. This first step is similar to that mentioned Previously for 
cursor Positionins. The followins statement sets the terminal into 
~raPhic mode! 

PRINT CHR$127) + 'G' 

I<w itself1 this statement will get the terminal into troubler as now all 
characters are SraPhic. When a tex t keY is hitr the corresponding 
letter will not be disPlawedr but instead the CRT will show the sraPhic 
character associated with that key, The statement must be made Part of 
a BASIC ProSram b~ assiSnins a line number to it. It i s advisable to 
also make i t into a subroutine, so that the final p roSra~ can so into 
the graPhic mode at anw Pointr by simPlw doins a GOSUI< instead of the 
lonser PRINT statement . This subroutine will save memorw and make 
Pro~ra~in~ eas ier. Enter this state~ent : 

4 TCHR$ C27>t'G'1 : RETURN 

The semicolon will Prevent an automatic carriase return at the end of 
the PRINT statement . This is CRITICAL. If a Prosram is Printing a 
seauence of t extr and needs a sraPhic character inserted immediatelw at 
the end of the textr then the Prosram can Print the tex t and do a GOSUI<4 
followed bY a Print of the graPhic character. The graPhic character 
will im~ediatelw follow the tex t. Without that semicolon the sraPhic 
character would aPPear at the first Position on the ne x t line. 

The next steP is to Position the cursor at some sPot on the CRT. The 
first Part of this Position command is the same• no matter where the 
cursor is Placed. It makes sense to also make a subroutine out of this 
first part1 as it can be used whenever cursor Positionins is reauired in 
the Prosram. This will save considerable memorw . Enter the followins: 

2 ?CHR$C27>+'='1:RETURN 

Again• the semicolon is extremelw critical 1 as without it 
automaticallw send a carriage return <OD> to the terminal• 
interpreted as the Y cursor Position. The semicolon HUST 
Prevent this. Enter the following line and then do a RUN: 

1 GOSUI<2:?CHR$(37>+CHR$141>t'A':END 

I<ASIC wi 11 
which will be 
be there to 

The 'A" wil l now be Positioned on the 6th liner 10t h character. On 
cur s or commands the Y Position comes before the X Position . This maw 
seem backwards but that's the waY it is. To get to t he 6th li n e f r om 
the first line add 5 to the home value l 32) t o set 37 , In a similar 
manner a dd 9 to 32 to get from the first to the 10th ch a racter on the 
line. The home Position i s the UPPer-leftmos t characte r . It has a Y- X 
Position value of 32r32 . S YH-PHYSIS 4 - 5 
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No w l et 1 s tr~ dra win g a horizont a l li ne. The ? r09 1 · a ~ wi l l use c ursor 
Position i n s a n d g r aphic s . Wh e n fi ni s hed i t will need to ex it the 
~raPl1ic mode so the t e rmin a l will o nce a s a in be c ondi t ioned to Print 
t ext. Th i s exi t fro m t h e s r aPhi c mode is done bw ca lling the following 
s u brout i n e consistin g o f a print o f a n ESC characte r fol l owed bw a lower 
case • s • . Asai n, the Pr o g ra m c a n call t his subrout ine from anY Point, 
thereby sav in g me mo ry if s eve ral c alls are ma de . The Purpose of the 
!;emico l on i s t o a llow th e P rogr a m to P rint some g raPhic c haracters' e x it 
t h e SraP hic mode <GOSUI<6) 1 a nd then P r int some te x t c hara c ters all on 
t he sa me line . Wi t hout th a t s emicolon You woul d get the graPhic 
c: h a r ac t e r s on o ne l i ne a nd the t ex t besi nn ins at the left e n d of the next 
line. 

6 ?CHR$1 27 ltCHR$11 0 3)i:RETURN 

The fo llowin g FOR •• • NE XT loop will print the selected graPhic character 
197 in this c as e > on line 61 character Positions 11 thru 20. Enter and 
t, .,,pe RUN, 

1 GO TO 100 
100 GOSUB4 
120 FOR A = 1 TO 10 
130 GOSUI<2 
140 ? CHR$137l+CHR$1At41)i 
150 ?CHR$C97l 
1 6 0 NEXT 
170 GOSUI<6 
180 END 

!' 

Wouldn ' t it be nice if the s creen were cleared first? Enter the 
followinS two lines. Line 10 will Put the cursor to the home Position 
and also clear the entire screen . The emPtw FOR • •• NEXT loop will Sive 
the CRT time to clear the entire screen and then once asain look for 
more characters from the SYH. Without that emPtw loop your terminal may 
mis s the nex t character sent to it as the clear operation does tak e some 
ti1rie to d o . 

10 ?CHR$<27>t'H'tCHR$127lt'J ' :FORA=1T09:NEXT:RETURN 
110 GOSUB10 

A small change will result in a ve r tical line i nstead . TrY this chanse 
and enter RUN. You should know enoush at this Point to'fisure out what 
I've done. 

140 ?CHR$<A+37>+CHR$141l1 ,, 

For wour ho•ework trw to do the followins: 

1. Pick a different SraPhic characte r in line 150 
2. Start at so•e other Point on the screen. See what 
happens when wou start too close to the botto• or risht 
side. 
3. Draw a diasonal line soins from uPPer left to lower 
risht besinning at a Point of wour choice. This line will 
onlw be 10 characters Ions. 
4. Draw a diasonal line fro • lower left to UPPer riSht, 
s. Put a Prosra• tosether to draw a sau are . 

The two areas of memorw eff i ciencw and speed are not attemPted in this 
article. First learn BASIC and then the ins-and-outs of wour KTH- 2. 
Thes e other two areas will come naturallw wi th experience . 

I ' d like t o Pass along a few programing hi n ts to the adventerous KTH- 2 
c1wne r s: 
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1 , If wou d o no t wa n t Your screen t o scro l l• then avoid t he 
rightmo s t c h a r acter o n t he bot t o m line IY=231X=791. 
Writin s in thi s Po s iti o n will ca us e You r screen to scrol l 
no matter wha t You do <as fa r a s I know >. 
2. If y our cursor i s on t he bo tt o m l i ne CY=23) the n a ny 
Print s hould termin a te with a s emi c olon or e l se BAS I C will 
g ive you a ca rriase return which will c ause y ou r CRT t o 
sc r o ll. I ass ume YOU don ' t wa nt to s croll. 
3. BASIC keep s count of the number of characte r s o n a line. 
If You us e too many c ontinuous Print s t a teIDen t s a ll endins 
with a semicolon then this cot1nt can reac h the max imum. At 
this point BASIC will a utomatically insert a carri a ge 
r e turn. This can be very irritating, Inserting a zero 
into location 25 (decimal > will reset this count but this 
is by no means the onl~ s olution to the Problem. 
4. If, during executionr Your Prosram has a 'bus ' in the 
graPhic area then Your error message will come out in 
graPhic characters. This is really tough to read. 
Eliminate Your GOSUB4 and run Your Program again . This 
time you'll get a legible error message, 

this article will solve ma nY of the initial Problems for you new 
owners. Good luck. 

COMPLEX SOUND GENERATOR CHIP - SN76477N 

Jae~. GierYic 

The addition of sound to my SYM has been an intriguing idea which I have 
been experimenting with over the Past wear. One reGuirement for the 
sound Seneration is a mini~um of Processor dedication. Some of the 
ideas I have seen in the Past make u s e of the tape cassette interface to 
generate tones. 'The First Book of KIM' has one such Program which I 
converted over to mY SYM, This Program has good sound GualitY but it 
reGuires complete Processor dedication in order to Produce a note. AnY 
prncess which operates in this mode is unacceptable to me. 

An ideal ' sound system' would consist of some hardware which ca n be 
Programed through a Port or memory mapped I/O, I would like to Just turn 
the device on and go on to something else. like UPdating the CRT or 
monitorins the keyboard. The less the Processor need s to do the better. 
Such a reGuirement is met bw the Complex Sound Generator chiP a vailable 
at Radio Shack (part number 276-17651 for around $3, The necessary 
support hardware for seneratins a Particular sound or two may double 
that cost. A truly great bargain in this era of inflation! The 28 - Pin 
chiP comes with very thoroush documentation and a ~umber of s a mPle 
circuits for senerating so~e of your ~ore common sounds' such a s an 
excellent Phaser sun' a very Sood Prop Plane, a race car, a Sun shot, 
an orsanr and more. 

At first slance the documentation included with the chiP wa s so 
e x tensive that I began to wonder Just what it was all about ••• att a ck• 
decay, envelope selectr vco, SLF. Fortunately, the d ocumentation also 
suggested building a 'sound demonstrator bo x ' from a s upplied 
schematic. This turned out to be an e xcellent idea as it simPlifies 
the task of exercising and learnins about the various function s on the 
chiP+ I stronsly urse You to build such a 'box' as it will sive You a 
very clear Picture of the caPabilities and limitations of this chiP . 
You will avoid a great deal of frustration and Possible disen c hantment 
with a rather good Piece of hardware. 

For my system I decided to build a heav y duty, stand alone ' box• 
capable of connectins to anY stereo system. The reason beinSr I wanted 
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a tow for k id s to us e wi t ho u t n ecessa r ily inte rfacin g with the SYM. 
Be cause o f t his• t he c ost was a bit h i gh, b ut this mad e it r a the r easy 
to va ry para meters du rin~ e xPerimentat i o n. I have s een an i ne x Pensi v e 
ve rsion u s i ns diP s witche s andm ir1 i ature v a ri a b l e resi s tors which 
r eGui red some Pat ienc e when hunti ns f o r new s ounds• althoush i t d i d 
a c c om p l i s h i ts goa l. Furthermo r e• b Y using a stereo amPlifier lonlY 
one ch a nn e l ) I wa s a ble to obtain Sreat sound reproduction, e specially 
in the l ow f reGuencw r a nge, Thi s a lso eliminated the hardware connected 
to Pins 11• 1~ a nd 13 on the demons trator box schematic. Pin 13 i s 
instea d connected to the tape recorder inPut Jack of my s tereo. A 9 
volt b a ttery i s used for Power to Pin 14 durins stand alone operation. 
Pin 15 then SUPPiies the +5 volts for chiP oPeration. The SYM +5 volts 
Power to Pin 15 is used when connected to .the SYM. 

Essentially the sound Sener a tor contains a super low freGuencY 
oscillator• a voltage controlled oscillato~ and a noise senerator. 
These three sound sources can be mixed in anY combination with the 
addition of attack and decay when using the one-shot feature. A rather 
limited amount of hardware is reGuired for anY Particular aPPlication. 
This will enable You to obtain a few sounds by means of the logic 
control lines to the chip, These logic control lines (pins 1, 9, 22, 
25, 26• 2~ and 28) are directly controllable thru one of the I/O Ports 
on Your SYM. No bufferins is necessary. 

If your Particular application reouires several sounds which cannot all 
be generated by one hardware configuration of a single sound generator 
chiP• then I suggest several chips, each wired for one sound. The SYM 
then need only control Pin 9 of each chiP to activate or deactivate 
the chip, One Port will be able to control 8 chips, 

I have intention a lly refrained from anw detailed discussion of the 
chip's inner workinss. The documentation suPPlied does a ver~ adeGuate 
Job. Instead I hoPe to have sparked interest in a Piece of hardware 
which is very compatible with wour SYM, can enhance man - machine 
interaction with the addition of sound• and has a low Price tag, 

SN76477N COMPLEX SOUND GENERATOR 

ENVELOPE SELECT 
GROUND 
EXTERNAL NOISE CLOCK 
NOISE CLOCK RES 
NOISE FILTER CONTROL RES 
NOISE FILTER CONTROL CAP 
DECAY CONTROL RES 
ATTACK/DECAY TIMING CAP 
SYSTEM ENABLE 
ATTACK CONTROL RES 
AMPLITUDE CONTROL RES 
FEEDBACK RES 
AUDIO OUTPUT 
Vee 

WORTH - WHI LE RE ADING 

1 28 
2 27 
3 26 
4 25 
5 24 
6 23 
7 22 

I 8 21 
I 9 20 
I 10 19 
I 11 18 
I 12 17 
I 13 16 
I 14 15 I 
I ......... I 

ENVELOPE SELECT 2 
MIXER SELECT C 
MIXER SELECT A 
MIXER SELECT B 
ONE-SHOT CONTROL RES 
ONE-SHOT CONTROL CAP 
UCO SELECT 
SLF DSC CONTROL CAf' 
SLF DSC CONTROL RES 
PITCH CONTROL 
UCO CONTROL RES 
UCO CONTROL CAP 
EXTERNAL UCO CONTROL 
Vreg 

(:OMPUTE , , the 6 5 02 masazine recommended in Issue t3, will concentrate on 
the •p a c ka s e d• 65 0 2 s ~sten1 s' e. g., PET, APPle, Atari, and the larser 
OSI s ys tems. A new magazine• compute II,, will cover the Single Board 
Compute rs b ased on both the 6502 and the 1802 microprocessors. 
Incident a ll Y• we ha ve an RCA COSMAC VIP 11802-based) SBC, with tinY 
BASIC , ASCII keyboard• music system• and other •goodies•' and it's loads 
of fun, e spec i a ll y for its SraPhics capabilities. But, of course' the 
SYM-1 i s s till o ur own personal favoritP SBC. 
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JACK BUILT PROGRAM - GRAPHICS DEMO PACKAGE NO, 2 

Here is the demonstration Packase Jack mentioned in his letter. 
If YOU don't feel Guite UP to keYins it in Yourself• YOU can 
order it on cassette fro• the Users' Group, for $6,00 Postpaid 
anywhere. 

E=271S=1241LIM=20001TH=321GOT0100 
2 PRINTCHR$<E>+'=';:RETURN 
3 PRINTCHR$(E)t'R'jlRETURN 
4 PRINTCHR$<Elt'G';:RETURN 
5 PRINTCHR$<E>+CHR$1114J;:RETURN 
6 PRINTCHR$(EJtCHR$(103J;IRETURN 
7 GOSUB21PRINTCHR$<YtTH>+CHR$CXtTH>+CHR$1 S> IRETURN 
8 FORY=YSTOYStYLIGOSUB71NEXTIRETURN 
9 FORX=XSTOXStXLIGOSUB71NEXTIRETURN 
10 PRINTCHR$1Elt'H'tCHR$CElt'J'IFORA=1T051NEXTIRETURN 
11 X=INTl77*RND<1JJIY=INTl23*RNDC1 >> 1GOSUB71RETURN 
12 GOSUB51GOSUB61S=1241RETURN 
13 GOSUB101GOSUB31GOSUB4 1RETURN 
14 YL=INT<21*RND<1J>IIFYL <3THEN14 
15 RETURN 
16 GOSUB31GOSUB41GOSUB201GOSUB251RETURN 
17 PRINTCHR$1Elt'H'jlfORA=1 T050001NE XTIRETURN 
18 FORA=1T020001NEXTIRETURN 
19 S=63tINT<64*RND<1JJIRETURN 
20 XS=INTIC79-XL>*RNDl1J>:YS=INTll 2 1- YL>*RNDC1 l llRETUR N 
21 X=XSIGOSUB81Y=YSIGOSUB91RETURN 
22 X=XSIGOSUB81Y=YStYLIGOSUB91RETURN 
23 Y=YSIGOSUB91X=XStXLIGOSUB81RETURN 
24 Y=YS+YLIGOSUB91X=XS+XLIGOSUB81RETURN 
25 GOSUB221GOSUB231GOSUB51GOSUB61RETURN 
26 Y=YStYLIFORX=XSTOXStXLIGOSUB71Y=Y-11NEXTIRETURN 
27 Y=YSIFORX=XSTOXS+XLIGOSUB71Y=Yt11NE XTI RETURN 
28 PRINTCHR$1YtTH>+CHR$1XtTH>;A:RETURN 
30 PRINT'YOU PERVERT'IRETURN 
32 PRINT'HEY SlCKO'IRETURN 
34 PRINT'YOU SHOULD MAKE AN APPOINTMENT WITH THE VET 'I RE TURN 
36 PRINT'ARE YOU FOR REAL?'IRETURN 
38 PRINT'TRY AGAIN DUMMY'IRETURN 
40 PRINT'GOOD GUESS'IRETURN 
42 PRINT'HELLO 'iA$i' ARE YOU THERE 7 '1RETURN 
44 PRINT'BETTER LUCK NEXT TIME ';A$1RETURN 
46 PRINT'ARE YOU NUTS?'IRETURN 
48 PRINT'THAT ' S EXACTLY WHAT I THOUGHT'IRETURN 
52 GOSUB21PRINTCHR$1YtTH>tCHR$179-XtTH>tCHR$1S>IRETURN 
54 GOSUB2:PRINTCHR$<23-YtTHltCHR$(XtTH>+CHR$ 1S>;:RETURN 
56 IFX>OTHEN58 
57 IFY=OTHENRETURN 
58 GOSUB21PRINTCHR$(23-YtTHltCHR$C79-XtTHltCHR$1Sli:RETU RN 
80 GOSUB21PRINTCHR$1Yt32>+CHR$1Xt32 >i:FORA=1T041PRINTCHR$ (Sli: NE XT:RETU 

RN 
81 FORA=1T041GOSUB21GOSUB831NEXTIRETURN 
82 FORA=1T071GOSUB2:GOSUB831NEXTIRETURN 
83 PRINTCHR$( YtAt31ltCHR$1Xt32ltCHR$1 S >; :GOSUB8 4 1RETURN 
84 PRINTCHR$1E)t'H'IRETURN 
85 X=XBIY=YBIRETURN 
100 GOSUB101GOSUB31GOSIJB41XB=381YB=81GOSUB 600 1GOSUB51 GOSUB 6 
107 FORA=1T03 1A<A-1l =A-21BIA-1l=A - 21NEXT 
110 GOSUB9001GOSUB21PRINT'l91 RORSCHACH TES T' 
116 GOSUB21PRINT'J92 RORSCHACH TEST - RAND OM GRAPHICS ' 
117 GOSUB21PRINT'*93 SYMMETRY' 
118 GOSUB2:PRINT't94 SYMMETRY - RANDOM GRAPHICS ' 
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120 
12 1 
135 
137 
139 
140 
153 
200 
2 10 
2 12 
214 
216 
217 
240 
2 4 2 
244 
2 46 
248 
250 
255 
400 
410 
41 2 
4 14 
416 
41 7 
440 
442 
444 
446 
448 
449 
450 
460 
462 
464 
466 
467 
490 
492 
494 
496 
498 
501 
502 
503 
504 
505 
506 
507 
508 
600 
610 
615 
620 
630 
640 
650 
700 
705 
710 
712 
725 
730 

GOSUB 2 1PRINT'o 95 KALEIDOSCOPE' 
GOSUB21PRINT' -96 PI CK A CARD' 
GOSUB 2 1PRINT'O> ';:JNPUT'YOUR SELECTION IS ';B 
IFB<l THEN1 3 5 
IFB >6THEN135 
GOSUB1010NBGO SUB400.400. 200. 200, 700.soo 
GOSUB10 : GOTOll 0 
GOSUB31GOSUB41GOSUB191X= 201Y=6 
FORK =1T0125 1IFB=4THENGO SUB19 
A=INT <3*RND C1 >>:I FA=3THEN 2 12 
L=INT<3*RND C1>> 1IFL=3THEN214 
IFA CA> <> OTHEN 2 4 0 
IFB CL> =OTHEN212 
X=XtA I A>:IFX<2THENX= 37 
IFX:> 39 THEN X=2 
Y=YtBIL ) IIF Y<OTHEN Y= ll 
IFY>11THENY=O 
GOSUB7 1GOSUB5 2 :GOSUB54 1GOSUB5 6 
X=X+A <A>IGOSUB 7 :GOSUB52:GOSUB5 4:GOSUB56 
NE XT: GOSUB17:GOSUB5:GOSUB61RETURN + 
GOSUB31GOSUB41GOSUB191 X=201Y=1 2 
FORK=1T025 0 1IFB=2THENGOSUB19 
A=INT<3*RNDll l llIFA=3THEN412 
L=INT<3*RND11 ll lIFL=3THEN414 
IFA I A) O OTHEN440 
IFB IL> =OTHEN41 2 
X=XtAIA)IIFX <2THENX=3 7 
IFX>39THEN X=2 
Y=Y+B I LJIIFY=-1THENY=2 2 
IFY=23THENY=O 
GOSUB71GOSUB2000 1X=XtAIA l lGOSUB71GOSUB20001NEXTIGOSUB51GOSUB6 
GOSUB40001RETURN 
GOSUB31GOSUB41GOSUB191X =401Y=12 
FORK=1T05001IFB=9THENGOSUB19 
A=INT<3*RNDl1>>1IFA=3THEN462 
L=INTl3*RNDl1 l> IIFL=3THEN464 
IFAIAJ<>OTHEN490 
IFB CL> =OTHEN462 
X= XtAIAJIIFX <2THENX =77 
IFX>79THENX=2 
Y=YtBILllIFY =-1THENY=22 
IFY=23THEN Y= O 
GOSUB71X=XtAIA>IGOSUB7 1NEXT I GOSIJB51GOSUB61RETURN 
X=XBt21Y=YBIGOSUB821RETURN 
GOSUB851GOSUB801 X=Xt3 1GOSUB811X=X - 31Y=Yt31GOSUB801GOSUB811Y=Yt3 
GOSUB801RETURN 
GOSUB851GOSUB801X=Xt31GOSUB821X=X-31Y=Yt61GOSUB801GOSUB2 
PRINTCHR$1YBt35ltCHR$1XBt33ltCHR$1S>tCHR$1SJIRETURN 
GOSUB851GOSUB811X=Xt31GOSUB821X=X-31Y=Yt31GOSUB801RETURN 
GOSUB851GOSUB801GOSUB811Y=Yt31GOSUB801X=Xt31GOSUB811X=X-3 
Y=Yt31GOSUB801RETURN 
S=124:FORC=lT051B=6-C 
ONBGOSUB501,502,504,506r507 
PRINTCHR$IE>+'H' 
FORA=l T05001NEXTA • ' 
GOSUBlO 
FORA=1T05001NEXTA 
NEXTCIRETURN 
GOSUB41FORC=1T0251GOSUB31GOSUB191A=INT<4*RND<l>>IIFA=1THENGOSUB5 
XN=INTl40*RND<1JllIFXN=40THEN705 
YN=INT<12*RND<l>>IIFYN=12THEN710 
FORB=1T021X=XNIY=YNIGOSUB71GOSUB521GOSUB541GOSUB5(. 
A=INT<3*RND11 ) llIFA=3THEN725 
YI=A<A> 
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735 A=IN Tl 3*RND l 11J!IFA=3THEN73 5 
740 XI =AI AI 
741 IFXI <> OfHEN745 
7 42 IFYI =O THEN 7 25 
745 X=Xt XI! Y=Y+YI!IFX >39 THEN7 70 
752 IFY>11THEN7 70 
75'4 IFX <OTHEN770 
756 IFY <OTHEN 7 70 
75B GOSUB7!GOSUB52!GOSUB54!GO SUB 56 !GOT07 45 
770 NEXTB!NEXTClGOSUB5lGOSUB6!GO SUB1 7 !RETURN 
BOO X=INTC63*RNDllll!Y=INTl11*RNDl1 11 
BOS C=2+INTl9*RNDl1J)!IFC=11THENB 05 
BlO A=INTl4*RND11)llIFA=4THENB10 
B15 SU=123lIFA=OTHENSU=110 
B16 IFA=1THENSU=122 
B17 IFA=2THENSU=125 
B20 GOSUB2!PRINTCHR$1Yt33)tCHR$1Xt32ll!PRINTC 
B22 GOSUB2!PRINTCHR$1Yt41J+CHR$1X+4 2 )l!PRINTC 
B24 GOSUB3!GOSUB4lGOSUB2!PRINTCHR$1Y+33)tCHR$CXt35ltCHR$ 1S U) 
B26 GOSUB2!PRINTCHR$ ( Yt41JtCHRSIX+45l+CHR$1SU> 
B2B GOSUB2!PRINTCHR$1Yt32l+CHR$1Xt32lt'AOOOOOOOOOOOOOB' 
830 GOSUB2:PRINTCHR$1Y+42ltCHR$CXt321t'CPPPPPPPPPPPPPD' 
B32 FORA=lT09!GOSUB2:PRINTCHR$IY+At32JtCHR$1Xt321t'V' : NE XT 
B34 FORA=1T09!GOSUB2lPRINTCHR$1YtAt32l tCHRSIXt46)t'U' : NE XT 
B36 ONCGOSUBBS2.852.B53~B54.855.856.B57.B5B.B59.860 
840 GOSUBS!GOSUB6!PRINTCHR$1E)t'H'l:GOSUB1B!RETURN 
852 GOSUBB70:GOSUB872:RETURN 
B53 GOSUBB52lGOSUBB71lRETURN 
854 GOSUB875:GOSUBB77:RETURN 
855 GOSUBB54lGOSUBB71lRETURN 
856 GOSUB870!GOSUB875lGOSUB877!GOSUB872!RETURN 
857 GOSUB854:GOSUB853lRETURN 
858 GOSUB854!GOSUB873lGOSUBB79:RETURN 
859 GOSUB858!GOSUB870lRETURN 
860 GOSUB859lGOSUB872:RETURN 
870 GOSUB2lPRINTCHRSCYt351tCHR$1Xt39)tCHRSISUJ!RETURN 
B71 GOSUB2!PRINTCHRSIYt37JtCHR$1Xt39 1tCHR$1SU J !RETURN 
872 GOSUB2lPRINTCHR$(Yt39JtCHR$CXt39 1tCHR$CSU l !RETURN 
B73 GOSUB2lPRINTCHR$1Yt34ltCHRSIXt37 ) tCHRSISU) 
874 GOSUB2!PRINTCHRSCYt34)tCHR$1 Xt41>tCHRSISU >:RETURN 
875 GOSUB2!PRINTCHRSIYt36ltCHR$1Xt37ltCHR$ CS U> 
876 GOSUB2:PRINTCHR$1Yt36ltCHR$CX+41 >+CHRSCSUJ!RETURN 
877 GOSUB2!PRINTCHR$1Yt38ltCHR$1Xt37 >tCHR$CSU) 
B7B GOSUB2lPRINTCHR$1Yt38ltCHR$1Xt41JtCHR$(SU)!RETURN 
879 GOSUB2!PRINTCHR$1Yt401tCHR$1X+371+CHR$1SU) 
8BO GOSUB2lPRINTCHR$1Yt40ltCHR$1Xt41>+CHR$1SU>:RETURN 
900 GOSUB2lPRINT't <GRAPHICS DEMO PACKAGE 2' 
910 GOSUB3!GOSUB4lGOSUB2!PRINT' ! :•;:FORA=1T027 !PRINTCHRSl1 0 8 ) ; : NE XT 
920 FORA=lT04!GOSUB2!PRINTCHR$1At33lt'9'tCHR$1107l!NEXT 
930 GOSUB2!PRINT'X:•;:FORA=1T028:PRINTCHR$1106)l!NEXT 
940 FORA=1T04lGOSUB2lPRINTCHR$1At32)t'U'tCHR$11 0 8 1 !NE XT 
950 GOSUB2!PRINT' 9•;:FORA=1T029!PRINTCHR$1113 J l!NE XT 
960 FORA=lT05:GOSUB2lPRINTCHR$1At32Jt'V'tCHR$ 197 l:NE XT 
970 GOSUBS!GOSUB2!PRINT'&9'l:FORA=1T02 9:PRINTCHRSl119 1 i :NEXT 
980 FORA=1TOSlGOSUB2!PRINTCHR$1At3 2 1t'8'tCHRSl1031:NEXT!GOSUB 6! RETURN 
2000 GOSUB2!PRINTCHR$1YtTHltCHRSITHt79-XltCHR$CSl!RETURN 
4000 GOSUB2:PRINT'7 WHAT DO YOU THINK THIS IS 'lA$l!INPUT' ? •;es 
4010 GOSUB10 
4015 A=INT110*RNDCl))llFA=10THEN4015 
4020 GOSUB2lPRINT't > 'l 
4030 ONAGOSUB3o,32,34,36,38,40,42•44,46,4B 
4040 FORA=1T02000!NEXT:RETURN 

OK 
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MORE ON 'TOPS ' 

In Iss ue t:J , Pase 2 5 , we mentio ned a TaPe 0P e ra t i ng S ~ s teru for S YM, b ~ 

F r a nk Wi nter, o f the Univer s it y o f Ne w South Wales, Austr a li a , a nd 
Pro mi s ed mo r e in fo r ma tion in th i s i ssue . we. bot h J ack Brown and r, 
h ave studied t h e s o urce code• an d a re much im P ressed with its 
caPa bilities . TOPS o ffer s e ver y a dvantaae of a Di s k Swstem. e xcept the 
~ ; pee dr at a muc h l o wer co s t. The sourc e code is not sufficentl~ 
comment e d to pe rmit ea s y adaptation for other sYstem confisurations' and 
is t herefore no t o uite ready for publication. In fact, when we tried to 
P rint hi s ma nu s cript on our DECwrit e r. wh a tever character he was usina 
for TAB Printe d a s a lower c ase •a•. 

We did a s k Fr a nk to rewrite his handwritten descriPtion of TOPS on a RAE 
cassette; he wa s kind enoush to do s o, and we Print it here for wour 
information. If Y OU want more det a il s on TOPS we sussest YOU contact 
Frank directly Chis full address is on page 3-25). 

TOPS - a tape oPeratina swstem for the SYM: 

bY Frank Winter 

Most comPutinS machines may be conceptualized to consist of 
the follow i ng Pa rts: 

A c e nt r al Processor which Performs some maniPulations on 
information Presented to it 

A device which Permit s Pre s ent a tion of data to the central 
Processor 

A devi c e which Permits rec eption of the res ult s of the 
manipulation to the data Presenter 

An advantase of defining the function a l elements of a c omputer in 
thi s way is th a t the Presenter maY be a variety of ' devices' 
including RAH, ROH, t a Pes, disks or hum a ns. With the e xception 
of ROM, the same ' devices' ca n also act a s receivers . Fo r a 
mor e deta iled e x position of the s e concePt s , s ee C.E. Shahr1on 
& J, McCarthy ( eds,) ' AUTOMATA STUDIES' , Princ eton Uni vesr s itw 
Press, Princeton NJ!1956. 

An aPPli e d imPlication is that, at least c oncePtuallY• all 
Presenters and receivers are interchan s eable. We m a~ chose an~ 

convenient ' dev ice ' s uch as RAH and sub s titute it with a nother. 
say, t a Pe. 

The function of an oPerating swstem is to make thi s exchanae 
Process as simPle as Possible from the o perators ' Point s of view, 
who, for o ur Purpo s e s , are People who desire to a c hieve a specific 
ob J e c ti ve through the aPPlic a tion of a se t o f alaorithms . 

TOPS wa s desianed to Provide a wide ran ge of command s , usu a lly 
onl y f o und in DISK based oPeratins swstems. In its Present form 
TOPS onl w onlw works in the BAS-1 environment but its ba s ic 
desian is such that it can be altered to run in anw hiaher 
lansu ase e nvironment, including RAE. Virtually an unlimited 
number of new c ommands maY be added by usersr rePlacins the 
BAS IC USR function to call routines bw name as well as Passina 
any v a riety of Parameters. 

PresentlY• TOPS can use uP to 2 taPe units, One of these 
maw have editina features such as remote fast-forward• fast 
rewind, recor~and Plawback which are controlled throuah the 
re s ident 6522 VIA. Tapes maw be for~atted to Perffiit creation 
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and deletion of fil es !both Prosra m & da t a) on t a pe , With 
formatted taPes and usins a transfer rate of 2400 baud 1 a C60 
audio tape can store UP to 254 K bwtes. We Presentl w us e 
4K sto rase blocks to ac hi eve thi s . If 1K storase b l o c k s a re 
u sed, the UPPer limit for C60 taPe is 200K. We do not u s e 
C90 or C120 t aPes due t o their mechanica l weaknes s es.Ir1 it s 
s implest form, TOPS ma Y be used with one s tandard t a pe L1r1it 
whi c h Permits the creation of seauential f i les s u ch a s tho s e 
u sed in mailing lists. LJ pdat in S such file s in a minin1a l S YM 
sys tem maY be acco n1Plished b~ using 2 standard recorder s , one 
for readins data and one for writinm data. 

However , to t a ke full adva ntase of the ' DI SK like ' 
features of TOPS, wou do n eed a recorder with remote 
controls. The recorder must a l so be ab le to monito r the t a Pe 
while it is being tr a ns por ted. TOPS counts the inter - rec ord 
gaps to Position the t ape, We have i ne xPensive l w modifi e d 
a Portable cassette re co rder with cue/review f eatures b w 
adding solenoids to Perform the reouired functions. To t a l 
cost, includins the recorder and our larse ',Ju nk bo x' wa s 
about $65. Hi -Fi decks are now being marketed i n Austr a li a 
with the reauired feature s. 

TOPS a llows You to save all or cont i sous Parts of 
a n Y BASIC Promram. The Promra ms maw be re-loaded or re-loaded 
a n d aPP ended complete with interleavins. This Part uses a 

tec hnioue sometimes called 'fast tYPist mode ' . Pre sent! ~ 

a ll Prosrams a nd data are stored as ASCII rather than 
binary. The aPPendins option i s a very Po werfu l feature 
which Permits self modification of Prosrams which can be used 
to si mulate batch Process ing for reallw l arse Jobs. 

Data files can use one of t wo buffers• one of two 
drives, and may be referenced by name. The options are s et 
once for each file, usually at the besinnin m of a Prosr a m 
sesment and ar e then r eferenced by name only. That is , You 
'SET' CharlY.dat to the reouired option a n d then 'OPEN ' 
and 'CLOSE' this file as Charly,dat' whenever wou read 
or write to this file. 

The file mana mer of TOPS Permits anw length fil e n a mes as 
well as any P r intable s ymbol , The onlw l imitat ion is the 
s torase capacity and Your willinsness to use l o ns file nan1e s . 
Thi s makes it simPle to se lect a descriPtive file name to aid 
recall later. File s ma y be deleted to make room for new 
ma terial, and the tape contents may b e disPlawed any time. 

There a re a number of 'conv enience ' featu r e s at t ached 
to TOPS which include a rather neat line editor wh ich Permit s 
easw chanse of BASIC source code. AnY individual symbol in 
any line may be addnessed a nd chanaed or deleted, A srea t 
time saver after You discover an error in a l or1g li n e. Al s o 
new text maY be inse rted UP to the legal l i ne len s th. Line 
length is monitored and the SYM onboard beePer sound s whenever 
line length i s over 60 characters. A r1ull co mm a n d enter e d i n 
res pon se to an inPut statement does not abort the Prosr a n1 
run . Li sti n a of lona Prom ram s may be i nte ruPted and re s umed 
bw Pressi n g one keY. The monitor may be accessed and control 
returned to BAS IC, a~ain bw Pressing o n e ke~. Conversion to UPPer 
case ma w be d i sab led a nd restored as reauired. 
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I would l ike to conclude wi th a BASIC sou rce to 
demon s tr a te a tYPical Program to create a data file: 

1 REM PROGRAM CHAR LYl CREATE CHARLD AT 
2PRINT ' ! SETIWIA:1 1 ' CHAR LY, DAT ' ' :RE M wr ite fi l e ,usinm buf A•d r ivetl 
3PRINT' IOPEN ' CHAR LY. DAT ' ":REM Print all outPut to taPe 
4PRINT'Uncle Charlw ' s Data File' 
5FOR J=l TO 100 
6PRINT J 
7NEXT J 
SPRINT ' ICLOSE 'C HA RLY. DAT':R EM r estore to normal 
9PRINT' ' END ' CHARL Y.DA T'IR EM e nsure all moe s to taPe 
10END 

Now save the Program! 
IPLJ T ' CH AR LY.BA S ' 

Now check the li brary: 
'CAT 

And SYM respo nds: 
CHA RLY. DA T CHARL Y,BAS 

I f wou are finished, twPe 
1 BYE 
and a l l additio n s and deletions to the tape a r e saved or1 the tape. 

TOPS i s riot finalized. There are still s o me n1inor buss 
due to the size of the ProJect (abo ut 4K Plus buffers), Al so 
the codinS has not been opti mi zed; ou r f irst PrioritY was to 
set it workins, a nd not to conserve men1 ory, nor to disP l aY our 
skill in writing machine lansuage Progran1s. In fact I hoPe that 
TOPS wil l never be finished. It i s intended to be a development 
tool. There is n o do ubt that TOPS, tomether with other softwa re 
now availab le• Put s the SY M head and shoulders above Per s onal 
computers costing thousands of dollars more. 

A VERY INE XPENS IVE EPROM BURNER 

Here is a port i o n of a letter from Joe Hobart, followed by the hardware 
des criPtion and softwa re for a •pro~mer• which consists essentially of a 
socket, an edse connector, a boardr and some wire! This is one ~ore 
illust r ation of how much power is actually built directly into the SYM-1 
itself, The desisn philosoPhY is elesant• too. Connection to the SYM-1 
is on l w at the AA connecto r. Just install the board when YOU are going 
to use itl remove it otherwi se . Then the AA connector i s available for 
a ll the othe r thi n gs the VIAs can do. MY Speak & SPell interface is now 
on the AA connector• a nd there are manY other controller tYPe de vices I 
want to trY out there. 

I wonder if it would be feasible to build an 'AA Bus' and Plus in all 
s orts of devices s imultaneous ly, switching between them at will? How 
should o n e select/dese lect the devices? Would switchina the +5V do it? 
Or grounding the t5V input Point? The i dea of time-sharing a number of 
VIAs aPPeals to me mu c h more than adding more VIAs. AnYone out there 
have the answer? 

Buildi na the EPROM Proarammer on a separate board at its own edae 
connector leads to the ne x t loaical steP - buildina another board Just 
to hold EPROMS and ROMS. This board would Just contain a bunch of 
24-Pi n sockets wired in Parallel. It could either Plua into the 
ExPansion Connector• or into one of the e x istina ROM sockets, haven't 
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dec i ded whi c h ~et. No a ddi t i on a l de c o d in g i s r1 e cessa r ~ , s in ce t he 
2K-block a ddress lines • 90, 98, a nd FO o a r e a lrea dy t he re . r ea d y to be 
ca ll e d into s ervi ce . Thi s would be a natural ex ten s i o n o f J o hn 
Bl a l ock 's two- s ocket ad ap t o r for RAE - 1 /2 , A further e x t e n s ion would 
PT'o v ide for redunda nt s ock.et s with Prosr am c ontroll e d s wit c h i r, g between 
them• Switchins be tween POR ROHS would then be e as ily i~Plem ented. Any 
c omment s 01· susgestions a long the s e lines ? 

3465 North Andes Dri ve 
Flagstaff, AZ 86001 
19 APril 1980 

Dear L•J:·:' 

Here is an article on a 2516 / 2716 EPROH Prosramme r for the SYH-1. 
The Prosrammer is a Joy of simPlicitY: U28 and U29 Provide all sisnals 
throush the AA connector. The onlw other connection reouired is to a 
regulated 25V supply, I have had excellent results Pullins Jack Brown's 
s uPer terminal control Patch, trig functions. ultrarenumberr and a tape 
directory at $FOOD. I Presently have two versions: one for mY H-19 and 
one for the XITEX video terminals at work. 

HY EPROH Prosrammins story is not all roses. I bousht some surplus 
T.I. 2516 EPROHS in Phoeni x . These IC ' s Call manufactured Prior to 19791 
showed leakase between adJacent memory cells. APParenllY• TI did not test 
for this Problem Prior to 1979, have had outstanding results with new 
TI units. Unfortunately, I cannot afford Intel IC ' s, 

I am willins to Prosram EPROHS for others. For Your there will be no 
charsei for othersr I will charse five dollars for each EPROH ProSrammed. 
I will need a taPe of e xactly what is to go on the EPROH, This could be a 
bit of a Problem as it t ook ffie three tries to correct all the addresses 
for my TCP, The Problem is that I Just do not have any RAH at the FOOO 
address where the EPROM soes. ForlunatelYr the real attraction of an 
EPROH is the letter E! The UV eraser sure is handy, 

This Prosram~er and associated Prosram could be easily modified for 
2532/2732 EPROH ' s, I do not think that the 32K EPROM's Plug directly 
into the SYHr howeverr so I have no Plans to do this here. I have sent 
information on this Programmer to John Blalock and asked him to look into 
desisnins a board or Pos s ibly an entire unit for EPROH Programming, 

Best re.iardsr 
Joe Hobart 
1602) 779-2110 

AN EPROH PROGRAMMER FOR THE SYH - 1 - JOE HOBART 

The versatilit y of the SYH I / O po rts Provides an eas y wa y to commit 
fre ouentlw used softwa re to firmw a re. All the address and dat a si~nals 
neces sary to Progr a m the 25 16/27 16 s eries of Erasable Prosramable ROH ' s 
a re Provided bY U28 and U29 throu g h the AA connector . The only e xternal 
reouirement is a regul a te d s ou rce of 25 volts at about 30 milli a mPeres. 
The only changes to the SY H a r e to add a third 6522 at U28 a nd to bypass 
the buff e r tr a nsistors Ql to Q4 by in s talling a wire from th e inPut Point 
A t o the r utPut Point B o n e ac h buffer . AnY other wires to these Points 
s hould be removed. Thi s modifi cati o n allows Port B of U29 to function 
as bot h an inPut and a n o utput Po rt o n all eisht lines . 

I built the hardware in a few hour s usins a Radio Shack t 276-156 
digital breadbo a rdr a 44 Pi n eds e c onnecto r with the terminal s s oldered 
to the finser s of the brea dbo ar d (so the connector will Plug into the 
AA connec tor on the SYH l r a n I C soc ke t. two bYPass caP a citors r a nd some 
wire. The IC s ocket s houl d be wired t o the edse conne c t o r as follows : 
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EPR OH PIN 
----- - - - - -

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

ASSEMBLE LIST 

1FOO- 20 86 BB 
1F03- A9 EC 
1F05- arr oc AB 
!FOB- 00 

1F09- 20 86 BB 
1FOC- A9 FF 
lFOE- BD 03 AB 
1F11- SD 02 AB 
1F14- BD 02 AC 
1F17- A2 00 
1F19- AO 10 
1F1B- BC 00 AB 
1F1E- BC 26 1F 
1F21- SE 01 AB 
1F24- BD 00 10 
1F27- C9 FF 
1F29- FD 17 
1F2B- SD 00 AC 
1F2E- A9 31 
1F30- BD IF A4 
1F33- A9 EE 
1F35- BD OC AB 
1F38- 2C 05 A4 
1F3B- 10 FB 
1F3D- A9 EC 
1F3F- SD OC AB 

AA CONNECTOR PIN SIGNAL INVOLVE Cr 
-- - ----- -·- - --- --- ---------------

10 ADDR 7 12 PA?J 
H ADDR 6 12 PA6J 
11 ADDR 5 12 PAS> 
N ADDR 4 12 f'A4J 
12 ADDR 3 12 f'A31 
c ADDR 2 12 PA21 
3 ADDR 1 12 f'A1 J 
D ADDR 0 12 PAOI 
16 DATA 0 13 PBOJ 
T DATA 1 13 PBll 
15 DATA 2 13 PB21 
1 GROUNII <ALSO FOR 2SV SUPPLY> 
s IrATA 3 13 f'B31 
y IrATA 4 ( 3 f'B41 
21 DATA 5 13 F·BSJ 
z DATA 6 13 PB61 
22 DATA 7 13 PB?I 
4 I NOT> CE/PGH 12 CA21 
K ADDR 10 12 PB21 
5 I NOT I OE 12 CB2J 
NONE +25 VOLTS ( 0.1 CAP TO GROUND> 
9 ADDR 9 12 PBll 
L ADDR 8 12 PBOI 
A +5 VOLTS C0.47 CAP TO GROUND I 

0005 ;ENSURE THAT POWERl25VI IS REMOVED FROM EPROM 
0010 lPRIOR TO TURNING ON SYH AND LOADING PROGRAMS 
0020 ,BA $1FOO 
0030 .os 
0040 our .DE $BA47 
0050 OUTBYT .DE S82FA 
0060 CRLF ,DE $834[1 
0070 ACCESS .DE $8B86 
0080 JSR ACCESS 
0090 LDA t$EC 
0100 STA $A80C SETS CA2 LOW & CB2 HIGH 
0110 BRK 
0120 ;TURN ON EPROH POWER AND ENTER G 
0130 JSR ACCESS 
0140 LDA t$FF CONFIGURE PORTS AS OUTPUTS 
0150 STA $A803 U28 DDRA 
0160 STA $A802 U28 DDRB 
0170 STA $AC02 U29 DDRB 
0180 LDX t$00 
0190 LD Y t$10 STARTING HrADDR 
0200 PAGE STY $A800 OUTPUT HrADDR 
0 210 STY HR+2 
0220 BYTE STX $A801 OUTPUT LrADDR 
0230 HR LDA $1000,X 
0 240 CMP t$FF 
0250 BEO SKIP 
0260 STA $ACOO OUTPUT DATA 
0270 LDA t$31 49 PERIODS 
0280 STA $A41F SET TIMER 
0290 LDA t$EE 
0300 STA $A80C SET CA2 HIGH 
0310 WAIT BIT $A405 TEST TIMER FLAG 
0320 BPL WAIT 
0330 LDA t$EC 
0340 STA $A80C SET CA2 LOW 
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:lF 42- ES 
:LF43- DO DC 
1F45- CS 
:LF46- CO 1S 
1F 4S·- DO D1 
1F4A- 20 4D s:~ 

:LF4[1- A9 45 
1F4F- 20 47 SA 
1F52- A9 52 
1F54- 20 47 SA 
1F57- A9 52 
1F59- 20 47 SA 
:LF5C- A9 4F 
1F5E- 20 47 SA 
1F61- A9 52 
:LF63- 20 47 BA 
:LF66- A9 53 
:LF68- 20 47 SA 
1F6B- A9 3A 
1F6D- S5 00 
1F6F- 20 47 SA 
1F72- 20 4D S3 
1F75- A2 00 
:LF77- BE 02 AC 
1F7A- A9 CC 
1F7C- S[I OC AS 
1F7F- AO 10 
:LFS1- SC BC 1F 
1FB4- BC 00 AB 
:LFS7- BE 01 AB 
:LFSA- B[I 00 10 
:LFS[I- CD 00 AC 
1F90- FO 3B 
1F92- 4B 
:LF93- 9B 
1F94- 20 FA B2 
:LF97- BA 
:LF9B- 20 FA 82 
1F9B- A9 20 
1F9[1- 20 47 BA 
1FAO- AD 00 AC 
1FA3- 20 FA B2 
:LFA6- A9 20 
:LFAS- 20 47 BA 
:LFAB- A9 56 
:lFAD- 20 47 BA 
:LFBO- A9 49 
:LFB2- 20 4 7 SA 
:LFB5- A9 43 
l.FB7- 20 47 SA 
1FBA- A9 45 
:LFBC- 20 47 SA 
1FBF- A9 20 
1FC1- B5 00 
1FC3- 20 47 SA 
:LFC6- 6S 
1FC7- 20 FA B2 
:lFCA- 20 4D S3 
:LFCD- ES 
lFCE- DO B7 
:LFDO- CS 
:LFDl- CO lB 
1FD3- [IO AC 
1FD5- A5 00 

03~i0 

0360 
0370 
03SO 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
04BO 
0490 
0500 
0510 
0520 
0530 
0540 

SKIP 

VERIFY 

. 
"· 

0550 (-
0560 
0570 
05BO 
0590 
0600 
0610 
0620 READY 
0630 
0640 READX 
0650 HE 
0660 
0670 
06BO 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
07BO 
0790 
OBOO 
OS10 
OS20 
OB30 
OS40 
OB50 
OB60 
OB70 
OSSO 
OS90 
0900 
0910 
0920 
0930 NEXT 
0940 
0950 
0960 
0970 
09BO 

IN X 
BNE BYTE 
INY 
CPY t$1B LAST PAGE t 1 
BNE PAGE 
JSR CRLF 
LDA 045 E 
JSR OUT 
LDA 052 R 
JSR OUT 
LDA 052 R 
JSR OUT 
LDA t$4F 0 
JSR OUT 
LDA t$52 R 
JSR OUT 
LDA t$53 S 
JSR OUT 
LDA t$3A 
STA *$00 SET FLAG 
JSR OUT 
JSR CRLF 
LDX t$00 CONFIGURE PORT AS INPUT 
STX $AC02 U29 DDRB 
LDA t$CC 
STA $ABOC SET CA2 & CB2 LOW 
LDY t$10 STARTING HrAnDR 
STY HE+ 2 
STY $ABOO OUTPUT HrAD DR 
STX $AB01 OUTPUT LrADDR 
LDA $1000rX 
CMP $ACOO 
BEQ NEXT 
PHA 
TYA 
JSR OUTBYT H1A[IDR 
TXA 
JSR OUTBYT L1A[l[IR 
L[IA t$20 SPACE 
JSR OUT 
LDA $ACOO 
JSR OUTBYT Ef'ROM DATA 
LnA 020 SP 
JSR OUT 
LDA 056 V 
JSR OUT 
LDA 049 
JSR OUT 
L[IA 043 C 
JSR OUT 
L[IA 045 E 
JSR OUT 
LDA t$20 Sf' 
STA *$00 CLEAR FLAG 
JSR OUT 
PLA 
JSR OUTBYT DATA 
JSR CRLF 
INX 
BNE READ X 
INY 
CPY t$1B LAST PAGE t 1 
BNE READY 
LDA UOO 
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:LFD7- C9 20 
1FD9- FO 07 
:LFDB- A9 4E 
lFDD- 20 4/ BA 
1FEO- 10 05 
1FE2- A9 44 
1FE4- 20 47 BA 
:LFE/- A9 4F 
J.FE9- 20 4 7 BA 
:lFEC- A9 4E 
lFEE- 20 47 BA 
1FF1- A9 45 
:LFF3- 20 4 7 SA 
:lFF6- 20 4D 133 
1FF9- 00 

LABEL F I LE: [ I 

/OU T=BA4 7 
/ACCESS=SBB6 
HR = 1F24 
VERIFY=1F4A 
HE =1FSA 
DNE=1FE7 

0990 
1000 
1010 
1020 
1030 
1040 DONE 
1050 

CMP 
BEQ 
LDA 
JSR 
Bf'L 
LDA 
JSR 
L.DA 
JSR 
LDA 
JSR 
LDA 
JSR 
JSR 
BRK 
.EN 

1060 ONE 
1070 
10BO 
1090 
1100 
1110 
1120 
1130 
1140 

EXTERNAL J 

/OUTBYT=B2FA 
f'AGE=1F1B 
WAIT=1F3S 
READY=1FB1 
NEXT=1FCD 

t$20 TEST FL.AG 
DONE 
U4E N 
OUT 
ONE AL.WAYS 
t$44 [I 

OUT 
t$4F 0 
OUT 
U4E N 
OUT 
045 E 
OUT 
CRLF 

One simPle method 
for Providins the 
+25 volts is three 9 
volt batteries in 
series with silicon 
diodes (0,6 volt 
drops each). 

/CRLF=B34D 
BYTE=1F21 
SKIP=1F42 
READX=1FB7 
DONE=1FE2 

Lines S0-110 of the ProSram set the PGM line (U2B CA21 to Protect 
the EPROMr and then breaks to allow the operator to turn on the +25 volt 
Power suPPlY. When G is enteredr lines 130-390 transfer the data stored 
in memory locations $1000-$17FF to the EPROM, Lines 400-1130 verify the 
c ontents o f the EPROM asainst the orisinal Prosram and Provide a listins 
of an'3 errors. 

This Prosrammer takes 50 milliseconds Per byte or about 102 seconds 
to co mPletelY Prosram a 2K EPROM, A fully erased EPROM has all the bits 
hiSh so this Prosram skips anY location in the data that contains FF, I 
routinely fill a ll spaces in mY data with FFr so I can later add to the 
EPROM witho ut having to erase. 

I have had excellent results with new T,I, 2516 EPROMS, As far as I 
know, they are a mon s the least expensive units available. I do stronSlY 
recommend that all Power be turned off when the IC is either installed in 
cJr removed from the Pro~rarumer socket. 

!FOO 20 B6 BB A9 EC BD OC ABr07 
:lFOB 00 20 B6 BB A9 FF B[I 03r70 
1Fl.O AB SD 02 AB BD 02 AC A2r2C 
:LF1B 00 AO 10 BC 00 AB BC 261C2 
1F20 1F BE 0 1 AB B[I 00 10 C91AE 
:lF2B FF FO 17 BD 00 AC A9 3lrC7 
:lF30 B[I 1F A4 A9 EE 8[1 OC AB1EF 
1F3B 2C 05 A4 10 FB A9 EC BDrFI 
:lF40 OC AB EB [10 DC CB CO IBrD9 
:lF48 [10 DI 20 4D B3 A9 45 20r78 
1F50 47 SA A9 52 20 47 SA A9,DE 
1F5B 52 20 4 7 BA A9 4F 20 47rBO 
:lF60 BA A9 52 20 47 BA A9 531F2 
1F68 20 47 BA A9 3A BS 00 20r6B 
1F70 47 BA 20 4[1 83 A2 00 8E15C 
1F78 02 AC A9 CC SD OC AB A0160 
1F80 10 BC BC IF BC 00 AB 8E169 

1FBB 0 1 AB B[I 00 10 C[I 00 ACr58 
1F90 FO 3B 4B 9B 20 FA B2 BArB9 
1F9B 20 FA B2 A9 20 20 47 BA1DF 
1FAO A[I 00 AC 20 FA B2 A9 20r9[1 
:LFAB 20 47 BA A9 56 20 47 8A17E 
lFBO A9 49 20 47 BA A9 43 20r6[1 
1FBB 47 BA A9 45 20 47 BA A91C6 
lFCO 20 85 00 20 47 BA 68 201E4 
lFCB FA B2 20 4D B3 EB DO B71BF 
1FDO CB CO 18 DO AC AS 00 C9149 
1FDB 20 FO 07 A9 4E 20 47 8A14B 
lFEO 10 05 A9 44 20 47 BA A9rE4 
!FEB 4F 20 47 BA A9 4E 20 47r82 
1FFO BA A9 45 20 47 BA 20 4D15B 
1FFB 83 oo.DB 

69DB 
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HANDLING BASIC DATA FILE S & MULTIPARAMETER USR FUNCTION S 

The following letter a nd BA S IC ProBram describe a no vel method of 
handling data files in BAS I C. You will have to w or~. out Yo ur o wn 
methods of deletion and upd at ing, Thi s should be not too diff ic ult with 
a two recorder s ystem. The demonstration Prosra m s hould s i ve ~ 11u many 
ideas along these lines. 

An added bonus are the excellent e xa mples of how to make Sood use of the 
multi Parameter Passins capabilities built into BAS-1. <I ha ve s een no 
other Mi crosoft BASICs with this feature; do You know of any whi c h do?) 
Also s hown is a very ingenious n1eth od for ens~Jrin~ that LJSR will return 
the correct value Cto make UP for a 'bug • in BAS-1). 

Here are some Parameter values which may helP YOU in ~;our a n a l ysis of 
the Prosranr: 

[IEC HEX LABEL 

42570 $A64A P3L 
-31245 $85F3 L21Bt4 

I -32400 $8170 ERMSG-1 .. -11957 $[114B RETURN-1 
-29049 $8E87 DUMPT 

Note that POKE reauires Positive integers above $8000r while USR 
reauires nesative intesers. 

APril 27'1980 

Dear Dr. Lu xenberBr 

Ever since Bot BASIC running on mY SYMr I wondered how I could best 
handle Data Files. John Blalock now Provides a Partial answer by 
showing how to save and load all data residing in SYM at one time <s. 
MICRO 23!21), However• what I am still after is a convenient waY in 
which one can maniPulate data records under control of BASIC P roBrams. 

BY now I have tried several aPProaches and - even thouBh still looking 
for a better way - find that a few BASIC statements suPPorted only by 
existinB MON and BAS subroutines can Provide a half way decent HS tape 
handling capability, For Production runs you can do wtih onlY six 
program lines; the attached listing is expanded by remarks. 

The basic approach is this! The top page in RAM serves as I / O Buffer. 
USR-calls to the Monitor save or load the bufferr whil e BASIC Programs 
access the area with PEEK or POKE. All this is accomplished by two 
short subroutines. The TaPe Write Subroutine beBinninB at line 1000 
takes the string T$ handed to it by the main proBramr transfers its 
contents to the buffer and calls the monitor to write it on taPe with an 
ID eaual to TI (determined by the main ProBram). The TaPe Read 
subroutine startinB at line 2000 takes the ID <Tilr causes the 
aPProPriate record to be read bY the monitor and hands its contents to 
the main Prosram as strins T•. 

The commented version of the ProBram should exPlain itself• e xcePt for 
the USR call in line 2000: In PrinciPler the call is to location -31245 
or hex 85F3 which gets us to the LOAD, HS FHTr 1 PARM entry of MON 1.1. 
The first Parameter of the call (Ol is not used. When trYing to return• 
SYM finds the second Parameter <-324001 still in the stackr increases it 
bw one and takes that as 'return address'. This Bets us to he x 81711 
the ERMSG entry o f HON 1.1. Now if there has been an error during readr 
the carry is still set and a n aPProPriate error messaae will be P rinted. 
UPon return the third Parameter is found and control Boes to hex D14C r a 

in BAS which makes the contents of ArY available to 
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subseouent BASIC ProBram steps (Note that there is this flaw in BASIC 
Vl.1 which reauires You to JMP or JSR to D14C when You want to Pass a 
Para meter from a machine language subroutine to a BASIC Program). 
Finally the return to BASIC is made. 

The value of USR a t that time haPPens to be Positive if the tape-read 
was successful <CHKHr the HI Part of the checksum of a short record i s 
alwa~s Positive), while Practically all error conditions result in a 
ne9ative value (exceptio n: 2r, the 'last character not '/' error•, which 

have not seen happen yet a nd which -should it ever haPPen - lets You 
by way of ERHSG at least know that something is wrong), In case of 
error thenr line 2010 is e xecut ed full~; normall~ we Proceed to 2020. 

I'd hope that all this or at least the trick with the extra Parameter 
-11957 can be of help to someone. It would have saved me a few hours 
had I known earlier about it. 

I'd be interested in hearin~ fron1 others trwing to i~Plement BASIC Data 
Fil.es. 

Sincerely, 

Hans w. Gschwind 

BASIC DATA FILE HANDLER HANS W, GSCHWIND 
SindelfinBer We9 30 
7250 Leonber9 7 
West Gern1an~1 

MR, GSCHWIND'S PRINTER USED A TWO COLOR RIBBONr SHOWING USER 
ENTRIES IN RED, WE HAVE USED UNDERLINES TO SHOW USER ENTRIES • 
• J 0 
MEMi'fR Y S IZ E? J.§..1.Q 
WIDTH? 

3327 BYTES FREE 

BASIC Vl.1 
CO PYRIGHT 1978 SYNERTEK SYSTEMS CORP, 

OK 
LOAD R 
Lf.iAriEri 
OK 
~ 

THESE LINES ARE THE 'KEY' TO THE PROGRAM! 
UNDERLINES INDICATE PARAMETERS TO BE 
CHANGED IF MORE MEMOR Y IS AVAILABLE 

1000 FORl=1TOLEN!T$l!POKE3839tirASC<MID$!T$rirlll!NEXT 
1010 POKE42574rTI!POKE42573.'i5:POKE4257 2 rO!POKE425 71r15 
1020 POKE42570rLEN<HI !Q=USR'(".:29049, 1281 :RETURN -
2000 T$="'!POKE42570rTI!O=USR(-31245r-11957r-32400rOI 
2010 IFO<OTHENPRINT', BACK TAPE AND CONT '!STOP!GOT02000 
2020 FORl=3840T03839tPEEK<254l!T$ =T$tCHR$(PEEK<Ill!NEXT!RETLJRN 

OK 
LOAD S 
L.OAriED 
OK 
llfil REMARKS HAVE BEEN ADDED TO THE 'KEY' BY WAY OF EXPLANATION: 

991 REM 
992 REM ***** TAPE HANDLING SUBROUTINES FOLLOW ***** 
993 REH LAST PAGE OF 4K SYH SERVES AS 1/0 BUFFER 
994 REH LIMIT MEMORY SIZE TO 3840 AT START UP 
995 REM 
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996 REM ******** TAPE WRITE SUBROUTINE ******** 
997 REM ENTER WITH TI = RECORD ID AND 
998 REM TS = CONTENTS <UP TO 255 CHARACTERS) 
999 REM FIRST DUPLICATE TS IN I/O BUFFER! 
1000 FORI = 1TOLEN I T$ l! POK E3839+I,ASCI MID$IT$,I,1ll!NE XT 
1008 REM NOW POKE RECORD ID. START - AND END ADDRE SS 
1009 REM THEN CALL MONITOR TO SA VE BUFFE R. FINALLY RETU RN! 
1010 POKE4 2574,TIIPOKE4 2573 ,1 5 1POKE42572,0IPOKE42571o1 5 
1020 POKE425 70, LE N< T$ > : Q=USR I -29049 • 128 > I F~ETU RN 
1995 REM 
1996 REM ******** TAPE READ SUBROUTIN E ******** 
1997 REM ENTER WITH TI=RECORD ID TO BE READ 
1998 REM SUBROUTINE RETURNS TS TO MAIN PROGRAM 
1999 REM CLEAR STRING TS, POKE RE COR D ID, CALL MON TO LO AD! 
2000 TS=''IPOKE425 70 ,TI!Q =USRl-31245•-11957• -32400•0> 
2009 REM NOW PROVIDE FOR RECOVERY FROM READ ERROR ! 
2010 IFO<OTHENPRINT'. BACK TAP E AND CONT '! STOP!GDT02000 
20 19 REM FINALLY RECONSRUCT STRIN G TS AND RETURN ! 

FORI=3840T03839tPEEK l254l! T$ =Tl tCHRSIPEEKIIll!NEXT!RETURN 2020 
OK 
b.QALl 
LO ADED 
OK 
~ 

HERE I S A DEMONSTRATION PROGRAM ILLUSTRATING HOW TH E 
'KEY' MAY BE USED! 

~t 
10 PRINTIPRINT'ADDRESS FILE'!PRINT 
15 REM INTENDED ONLY AS EXERCISE IN 

r1' 5'.l· 

20 REM HANDLING OF MAG TAPE IN SYM BASI C 
24 REM 
25 REM ******** GENERATE FILE ******** 

•' 

30 PRINT'SET UP TAPE FDR RECORD I NG'!PRINT!PRINT 
40 AS=CHRS I 013ltCHRSI010l!REM CRLF <USED REPEATEDL Y> 
50 INPUT'ACCOUNTT <*TERMINATES FILE I '1A1$ 
60 IFA11='*'GOT01201REM GO TERMINATE FILE 
70 INPUT'NAMET 'jA2$ 
80 INPUT'STREET? '1A3$ 
90 INPUT'TOWN, STATE? 'jA4$,A5$ 
100 PRINT!TS=A1StAStA2StAStA3$tAStA4St', 'tA5$!REM CO MPOSE TS 
110 TI=2!GOSUB1000!GOT050 !REM WRITE TS ONTO TAPE AND GD BACK 
120 TS='*' ! GOSUB1000!REM WRITE EDF 
130 PRINT!PRINT'FI LE TERMINATED' 
134 REM 
135 REM ******** PRINT FILE ******** 
140 INPUT'SET UP TAPE FOR PLAYBACK, THEN TYPE GO 'jA1S 
150 TI=O!GOSUB2000!REM READ NEXT RE CORD I I.E.TS l FROM TAPE 
160 IFTS='*'THENPRINT!PRINT'ENb OF FILE'!END 
170 PRINT!PRINTTS!PRINT!GOT0150 
991 REM 
992 REM 
993 REM 
994 REM 
995 REM 

***** TAPE HANDLING SUBROUTINES FOLLOW ***** 
LAST PAGE OF 4K SYM SERVES AS I / O BUFFER 
LIMIT MEMORY S I ZE TO 3840 AT START UP 

996 REM ******** TAPE WRITE SUBROUTINE ******** 
997 REM ENTER WITH TI = RECORD ID AND 
998 REM T$ = CONTENTS (UP TO 2 55 CHARACTERS> 
999 REM FIRST DUPLICATE TS IN I / O BUFFER! 
1000 FORI =1TOLENIT$l!POKE3839+I•ASC(MIDSIT$,I ,1 >11NE XT 
1008 REM NOW POKE RECORD ID, START- AND END ADDRE SS 
1009 REM THEN CALL MONITOR TO SAVE BUFFER . FINALLY RE TURN! 
1010 POKE42574,TIIPDKE42573 ,1 51PDKE42572•01POKE42571•15 
1020 POKE42570,LEN I T$l!Cl=USRl-29049,128 1!RETURN 
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1995 REM "I 
1996 REM ******** TAPE READ SUBROUTINE ******** ,. 
1997 RE M ENTER WITH TI =RECORD ID TO BE READ 
1998 REM SUBR OUTINE RETURNS TS TO MAIN PROGRAM 
1999 REM CLEAR STRING rs. POKE RECORD ID. CALL MON TO LOAD: 
2000 TS = ''IPOKE4 2570 ,TIIO =USRl -3 12 45 ,-11 957,-32400 ,0l 
2009 REM NOW PROVIDE FDR RE COVERY FROM READ ERROR! 
20 10 IFO <O THE NPRINT', BA CK TAPE AND CO NT 'I ST OP!GOT02000 
20 19 REM FINALLY RECD NSRUCF STRING TS AN D RETURN! 
2020 FDRI =3840 T03839tPEEKl 25 4 l!T$= TStCHR$ 1PEEK I Ill!NE XTIRETURN 

DK 
fil!!i 
ADDRESS FILE '.,. 

. !. .... ,.-
" f 

' -SE T UP TAPE FDR RECORDING ·-
ACCOUNT? < * TERMINATES F IL E l ..Q..Q1. 
NAME ? SYM-1 USER S' GRO UP 
STREET? p , Q, BOX 3 15 
TOWN, STA TE? CHICO.CA 95927 

ACCOUNT? <* TERMINATES FILE> 002 
NAME? SY NERTEK SYSTEM S COR PORATION 
STREETT 150 SO UTH WOLFE ROAD 
TOWN, STATE? SUNNYVALE.CA 94086 

ACCOUNT? <* TERMINATES FILE > .Q.Q;L 
NAME ? MICRO TE CHNOLOGY UNLIMITED 
STREET'? F'o 0, BOX 121 06 
TOWN• STATE ? RALEIGH.NC 27605 

AC CO UNT? <* TERMINATES FILE)_!_ 

FILE TERMINATED 

t 

<•(I. If . ~ 

'J • 

\c • 

"· I 

' 

' J. 
• .,,. ,. 

~ 
\' 

, 
I 

•I 

,I 

' 
.. -· '··' 

. 

SET UP TAPE FDR PLAYBA CK, THEN TYPE ,GD .filL . -, 
001 
SYM-1 USERS' GROUP 
P. Q, BO X 3 15 
CHICO, CA 95927 

ER FF . BACK TAPE AND CO NT 

BREAK IN 2010 
DK 
£Qfil 

002 
SYNERTEK SYS TEMS CORPORATION 
150 SOUTH WOLFE ROAD 
SUNNYVALE, CA 94086 

003 
MICRO TECHNOL OGY UNLIMITED 
P. O. BOX 121 06 
RALEIGH , NC 27605 

END OF FILE 

OK 

' .. 
·~· ~ .. ·~ 

I 

A TAPE READ ERROR WAS 
~DELIBERATELY FORCED AT 

THI S POINT, BY STOPPING 
THE CASSETTE READER• TO 
ILLUSTRATE HOW TAPE 
READ ERRORS ARE HANDLED 
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UPGRADING OF KTM-2 TO KT M-2/80 

KTM-2's after Seria l No. 0733 can be UPSraded to BO-colu mn capa­
bilities. The P rocess involves clearing out Plussed solder holes. 
c: utt i n~ one trace, wiring o ne JumPerr so lderins in five diP soc kets, arid 
i nstalling one RO M chiP• two RAM chiPS• and two TTL chips, If wo u want 
to make the modific a tion• contact Bob Mwers !address below) for 
additional infor matio n a nd Prices on the u pgrade kit s . Incidentally, 
t he -2/80 can be •switched' to a 40 co l um n di s PlaY whenever You need, or 
wishr to use a standard TV recei ve r through an RF modulator. 

We have been in tel ePhon e touch with Bob about this and other matters, 
these past man Y month s , arid he h as sent us a number of BASIC subroutines 
whi ch would be use ful in a ' bookkeep ing' Package, Instead of Just 
siv i ng his address, we 're Publishi n g his last letter to us, which 
c:ontains a n interesti n g free o ffer : 

Dear Lux• 

Bob Mwers 
109 Fire Lane 

North Cape Maw• NJ 08204 
USA 

Home 609 88 4 -0 4 22 
Work 609 522-7781 Ext. 250 

15 Maw 1980 

A freebie for the SUG, Because I learned to count in 
back when, I still think 'HEX' is a curse . To t hat end 
something useful with mw SYM-1. I took an old number base 
P rogram and added some Parts to make it Print UP a list of 
and hex boundaries for each 1-K bwte block of memorw. 

Octal waw 
I have done 
conversion 

the decimal 

The size has been reduced so that it will fit inside the front 
cover of the SYM-1 Reference Manual lor anwwhere else the same siz~). 

Anw Octalmaticians ( we that ca n count wi thout using our thumbs) or 
other SUG members who would like a COPY or two ca n ha ve them bw sending 
me a self-addressed and stamped en velo pe , If thew want a COPY of the 
number base conversi on Prosram, make it a lesal size enveloPe and two 
fifteen cents stamps (or the eGuivalent in international Postage), 

The whole works is on four s heets of 8 1/2 bw 11 PaPer for one 
c hart and the Program. 

Sincerely, 

Bob Mwers 

P . S. A couple of post scri pts! 
1. If anwone wa nts a n examPle of ho w not to Progra m• thew set that free 
with the Prosra m. It wa s a kl u ge Job to begin with. Wh en I sot done 
a ddi ng all the neat touches it brought new me a ning to the Basic 'wend 
whil e' command. IOr Pe rhap s 'wend all the while'), 
2, Ain't Car l Moser's S WP -1 GREAT! 

RAM 
<Editor's note: That 'R AM ' at the end of the letter is Bob's initials!) 
MORE ON SWP-1 

Some of our contributors are besinning to submit their artic les on 
cassettes, in RAE-1 format. This makes the task of editing for 
Publication so ver~ much simPler. We transfer from casset te s to 
diskettes for sreater cor1ve ni ence, and then edit their •m ar1uscriPts• for 
!5 WP Processin~. SYM-PHYSI S 4-23 

So that wou can see how this is d one, we Pr int below, in 'roush dr a ft• 
~arm, a Portion of the introductor~ ParasraPhs to Mr. Gschwi r1 d's 
ar ticle <which appears on page 4-191. We have thrown in some comment s 
Cfc,llowin~ the macros •.;•) expl aining how SWP-1 may be used more 
effective!~. Now, wher1 our c on tributors SWP their manuscriPts them ­
selves, editir) ~ will become a very minor task! 

. M 0 73 65 1 
,NOFI LL 
HANDLING BASIC DATA FILES & MUL TIPA RAMETER USR FUNCTIONS 

,JUST 
The following letter a nd BASIC Progra m describe a novel method of 
handling data files in BASIC. 
You wi l l have to work out wour ow n methods of deletion and UPdating, 
Thi s should not be too difficult with a two recorder swstem. 
·rt1 e demonstration Prosra m should Sive Yo u many idea s along these lines . 
.L2 
~~ ere are so me Para mete r values which may help YOU in Your analysis of 
the Progra m: 
,;Note how the 'tabula ting' mode is entered and exited here. 
.;Ordinar~ text is entered as You would ordinarily enter itr and the 
.;editir1S •macros• are entered later. 
,;I n dat a which is to be tabulated use •-• instead of space. 
,;Note that there is no need to t rw to make line lens ths balance, and it 
.;is a good idea to besi n each sentence on a new line • 
• ;Thi s makes for easier editing, and Permits You to u s e the RAE >MDve 
.;comm and to rearranse sentence order if desired. 
,;one of the enha n cements mos t need ed in S WP - 1 ISWP-2 7 1 is the addition 
.;of a TAB macro of the form .TAB Ni N2 N3 N4, responding to the TAB 
.lkew !CONTROL IJ. 
.M 15 
. L2 
.NOFILL 
--DEc----- HE x------LABEL 

-42570 $A64A -----p3L 
-29049 = $8EB7-----nuMPT 
. M 0 
. L2 
,JUS T 
Note that POKE reG uires Positive intesers above $8000, while USR 
reGuires nesative integers. 

PRINTER INTERFACING 

The three aost co••on tvPes of Printer interfaces are throush the RS-232 
Port, the 20 aA loop, and the Centronics Parallel Interface. The SYM-1 
i•Plements the first two interfaces, P r ovidins both the necessa rw 
hardware and software, at least for that class of Printers which Print 
each character as it is received• and the SYM allows for Providing 'Pad' 
bits with each carriase return transmitted lthe default value for PADBIT 
in SA6SO is $011 to allow for the carriage return time. 

The DECwriter II• which we are using, handles the carriage return delaw 
bv storins c ha racters in a buffer • then Prints them at a higher rate, in 
a catch-up mode, returnins to the lower rate when it has causht up, The 
PADBIT value of S01 is larse enoush so that the DECwriter never uses the 
catch-uP mode , Bw a siaPle aodification. costing around $3,00 for 
Parts . the DECwriter can be Persuaded to operate alwavs at the catch-uP 
rate, with no damase, since it was actuallw desisned to handle the 
hisher rate. Thus the new 'normal' rate for the DECwriter is now 600 
baud, not 300. We save uP the 150 rate. and still have the 110 and 300 
rates for use with our timeshare modem. 
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The SYM-1 can drive the KTM-2 (or anY other terminal ) at 4800 baud. If 
wour Printer has a lower ma xi mum baud rate, it can not be dr i ve n from 
the Printer auxilliary Port on the KTM-2• unless YO U lower the r a t e on 
the KTM - 2; this is not too convenient to do . Our choice wa s to drive 
the Printer throush the 20 mA looP• whi c h can be set to its own baud 
rate in~ePendentl Y . We have written a s irnPle Patch which Permit s 
driving either the CRT alone or both Printer and CRT . 

Another class of Printer can be dri ve n at a nY baud rate up t o 9600 baud , 
but all characters are buffered, and not Printed until a car ri ase return 
C$0DJ is recei ved. An additional line betwee n SYM and t he Printer i s 
reauired to mo n itor the 'Printer re a dy' status. and h a nds haking software 
is re~uired to delay further data transmission until the Printer s isna l s 
that it has completed its carriase return and is ready f or more dat a . 
We have software for this tYPe of Printer too. 

The Centronics interface is easily inPlemented throush one of the 
'spare' 6522 VIAs, and, Yes• we also have the software drive r for this . 
We are not makins an~ •brand name • recommendationsr nor do we P refer any 
one type of interface to another . Many of the Printe rs on the marke t 
•aY Provide two, or all three interface options• and YOU can select the 
most convenient option. Whichever Printer or interface option you 
select, if YOU have any software auestions. Phone or write (please 
include stamps), and we will be haPPY to Provide You with the necessary 
data and/or sof tware at no cost, 

APPLES VERSUS ORANGES (continued from Pase 21 

I am sure many of us. durins Periods when SYH has frust rated us. wish we 
had sotten the APPle instead. But . when mY SYH is doi ns its thins, and 
doins it well <which is better then 99,9X of the time• once the early 
cassette · Problems were solved), I am pleased with •Y choice• and the 
added Pride of havins raised mY SYH to be what I wanted it to be. 

Because friends occasionallY do ask us for a comParision. or a recom­
mendation. we did compare the two SYstems for cost and effectiveness. 
If there is room left in this issue (highly unlikely) we will Publish 
the study results, In any event• the final conclusion was that. for the 
same amount of money outPut• the SYM- 1 can lead to a better 'customized' 
system, and, · if YOU credit the value of the hours YOU have sPent to the 
cost of educatio~You maY be better off with the SYH, f rom the hardware 
cost standPoint. We'll discuss the software situation in the newt 
issue. 

RANDOM FILES .- . 
WE WILL be teachinS a weekend course on Mi croprocessor Systems for the 
University of Califo~nia at Davis (Just west of Sacramento), on the 
weekend of December 5-7, 1980. All Participants wil l receive a SYM-1, 
Plus some useful software on cassette• with source listi nss. The course 
fee will be around $475; for further information. contact Garrett Jones. 
UC Davis, Davis• CA 95616, <9161 752-2177. 

WE HEAR that a really nice enclosure for the KTH - 2 <and / 801 will very 
soon be available from an independent source , We ' ll Publi sh Price and 
delivery information in Issue t5. 

WE HAVE a very heavy teaching, travelins, research• and lecture schedule 
planned for this fall; also we are c ommitted t o deli ve ring the 
manuscript for the · second edition of our McGraw - Hill 11 968 1 book (with 
R. L. Kuehn), •DisPlaY s~ste~s Ensineerinsr• to our new Publisher by 
year ' s end, This maY delay Issue ts <September / October ) for awhile. If 
this should haPPen. count on a combined double-si zed Issue t5/6 
<SePtember/October/November/Decemberl somewhere in the middle of that 
four month Period! 
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ON CE THIS issue goes to Press (and then to the Post office) we will have 
e noush time <?> to install and evaluate FORTH and tinY c <a subset of c, 
a Pascal-like language ), We have studied the manuals and are a n x ious to 
imPlement and use both lansuases; each for i ts own uniaue a dvantases . 
J ack Brown has near!~ completed his own enhanced version of SYH FORTH, 
Both lansuases have ver~ effective Users ' Groups for ProSram e xcha nSes . 

THERE ARE at least a few score SYM users in Australia and New Zeal a nd. 
John F. Newman • 1 / 14 Mar i ne Pde• St. Kilda, Vic, 3182, Australia• has 
exP ressed an interest in formins a 'local' S YM Users' GrouP. 

OUR COMPUTER room wa ll ha s a Sallery of Photos sent in by readers• 
s howins how the~ have PaSkaSed their SYH systems. What diversi ty, what 
imasination. what insenuit~! And some of t he SYM aPPlications described 
to us are almo s t unbelievable. 

WE PLAN to set out RAE NOTES No. 3 bY the end of July, These notes 
will Provide the detailed Pa~es zero and one memor~ maps, as Promised. 
We hope t o include information on how .CT <continue on tape), and the 
Reloc at i nS Loader can be modified for Disk 0Peratins Systems. 

WE ARE very much interested, and so would our readers be, 
more from you about interfacinS SYH to Disk Systems. 

HARDWARE RECOMMENDATIONS 

in hearins 

We are using the 'First Hate' PrototYPinS SYste•• designed bY Richard 
TurPin• and marketed throush HicroHate, P. O. Bo x 50111• IndianaPolis, 
IN 46256, for all of our ewPerimental interfaces to SYH. The board 
mounts riSidlY to SYH on nylon standoffs fittinS into e wistins holes on 
the SYM board, without blockinS the keYPad and display, We do like it! 

Dick's newest product, which we have not seen yet. is the ColorHate PC 
Board• a color video board for the SYM,The ColorHate Board• with full 
documentation. will sell for $50.00. The ColorHate is desisned around 
the Motorola MC6847 video disPlaY Senerator. It is built on a 4 1/2 bY 
6 1/2 inch circuit board• reauires a sinsle 5 volt suPPl~ and interfaces 
directly to the Expansion connector. It Provides nine modes of 
operation ranSing fro• 192x128 full sraPhics to 16 row bY 32 column 
alPhanu•erics, and UP to nine colors Plus reverse video. Write 
HicroHate for more details . Shades of the APPle • full color fro~ SYH! 

SOFTWARE RECOMMENDATIONS 

We have been reviewins a number of Programs distributed by THE 6502 
PROGRAM EXCHANGE, 2920 Moana• Reno• NV 89509r and suggest that YOU write 
f or their newest catalog, Please send $1,00r US/Canada• $2,00 overseas. 
Two p rosrams• in Particular should interest many of you. These are a 
SYM version of Peter Jennings' Hicrochess for KIM• UPSraded to use a 
terminal disPlaY (much nicer then the keypad), and HUEY. The latter is 
a revised version of a Prosram first Published in KILOBAUD, December 
1977, With HUEY, your SYH/Terminal combination can be made to emulate a 
Prosram•able Pocket calculator, That is• of course• auite a step down 
and backwards from BAS-1• but HUEY is worth havins for one important 
reason . Haven't YOU ever wondered how those Pocket calculators are 
Prosrammed. and what kinds of algorithms the~ use internally for arctan. 
loS• x to the y Power, etc.1 HUEY will fullY educate YOU alons those 
lines. Well worth the cost. 

The EXCHANGE also offers a number of hisher level lansuases for SYM. 
These include FOCAL• XPLO• and TEC <a Text Editor). We Plan to review 
these in the nex t issue; our preliminary tests showed the• to have some 
interesting features and aPPlications. 
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SHOPPING LIST ADDENDUM 

All Prices given below a re now obsolete, Please use Prices 
on the most recent issuerl ·~hoPP ing List•. 

WE HAVE A LARGE NUMBER OF KTM-2 / 80S ON HAND FOR IMMEDIATE DELIVERY 
CONTACT US FOR SPECIAL SUMMER SALE PRICES, 

WE HAVE MADE A SPECIAL BUY ON 2114 (450 NS) MEMORY CHIPS, 
SALE PRICE $5,00 EACH POSTPAID US/CANADA , OVERSEAS PLEASE ADD $1,00 
TO EACH TOTAL ORDER FOR AIRMAIL. 

WE MADE A LARGE PURCHASE OF MTU DAC MUSIC BOARDS <INCLUDING HARDWARE 
MANUAL• SOFTWARE, AND CASSETTE> AND ARE OFFERING THE FOLLOWING RE-· 
DUCED PRICES, FIRST CLASS/AIRMAIL: 
$46.00 US/CANADA• $47,00 EUROPE, $48.00 ASIA/PACIFIC, 

NEW ITEMS <OLD ITEMS ARE ON THE BACK PAGES OF ISSUES 1, 21 AND 3> 

BOB PECK, AUTHOR OF THE 'SYM/KIM APPENDIX TO THE FIRST BOOK OF KIMr' 
AND THE 'SYM-1 HARDWARE THEORY OF OPERATIONS MANUAL•' REVIEWED IN 
EARLIER ISSUESr HAS A NEW AND EVEN MORE USEFUL BOOKr THE 'SYM-1 MONITOR 
THEORY OF OPERATIONS MANUAL•' WHICH DESCRIBES THE FEATURES OF MON 1,1, 
AND THE USE OF ITS SUBROUTINES. THE 'MONITOR MANUAL' IS AVAILABLE 
THROUGH THE USERS' GROUP FOR $8,00 POSTPAID US/CANADAr $9,50 AIRMAIL 
OVERSEAS. . 

COPYRIGHTS AND COPYING 'RIGHTS' 

As noted in the mastheadr clubsr educational institutionsr and other 
nonprofit organizations may freely reproduce and distribute any Portions 
of SYH-PHYSIS. 

It is Probably safe to assume that this is being doner not onlY with 
SYH-PHYSISr but with the software offered by the SYM-1 Users ' Group, 
Nowr two or three or four copies seem 'fair' under the copyright laws. 
We ourselves share Purchased software occasionally with at most one or 
two verY close colleasuesr but such exchanses are not Planned at time­
of-purchase. They occur spontaneouslYr durins technical discussionsr 
when we are actually working tosether with the softwarer and Problems 
arise on its use. On the other handr Purchasins one COPY• with the 
intent of makinS ten or twenty or fifty duplicates for distribution does 
make it seem like the orsanization or srouP is in the republishing 
business on the side. 

Hay we sussest that if You plan to ~ake five or more copies of software 
cassettes and listinSsr and are a club devoted to the furtherance of 
SYH-1 Usersr whY not ask for a SrouP rater as You would do for hardwarer 
or buy at least one COPY for each five members? That way YOU set an BO~ 
discountr and still can feel that You are doins Your bit to encourase 
the Production of hish-oualitYr low-cost software for the SYM-1, 

BLALOCK PRICE INCREASE 

The Prices for the 4K Memory Board and the Double ROM ChiP Holder 
for RAE-1/2 have been increased to $8 and $16 respectively, Blalock's 
correct address is on Pase 3-27. 

ERROR CORRECTION 

JOHN VALENTE of Marlboror VTr was the first to Paint out that we had 
mislabeled the Pins of the 4050 chiP on page 3-24. To correct the 
drawing, interchanse the Pin number Pairs as follows: 7 a nd 6r 5 and 4, 
3 and 2. Sorry about that! 
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