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FROM THE EDITOR

As manw of wou have discoveredy bw writing or rhoningr, the Users’ Grour
is able to rrovide answers to most of sour auestionss and solutions to
many of wour problems with SYM and its rerirherals. We tru to get our
mail answered within 3 week» and many days (weekendss too) we are on the
rhone for several hours with SYMmers with rroblems., It is actuslly
dgetting easier to rprovide the helr, because the rroblems have a2 larde
commonality factory and it is still more fun than works because of the
information exchangey and because much of what we learn from SYM
rroblems carries over to other areas of interesty and helrs us better
understand and improve our own three SYMss 3 "his® and 3 ‘“hers" and a
"theirs"y which is at the camrus for student use.

Thanks to the many readers who have sent in notes» hints, rrodrams,
tirsy articlessy modification suddestionss hardware recommendaionss etc.s
which we had no room to rublish. Flease rest assured that we have
studied them 211y and did find it very hard to make the selection. We
have them in an "easy access' filer and will rass on the information to
callers and writers to whom wour material would be of immediate value.

In Issue #5 we will describesy comrare and evaluste the merits of the
various higher level landguades now available for the 8YM-1 (in addition
to BAS-1). SYM~FHYSIS 4-1

THE AUDIO-VISUAL SYM

We checked out the Atari 400 and 800 the other daus and were imrressed
with Atari’s arrroach to Comruter Assisted Instruction (CAI). We rass
on to wou their audio-visual concert for imrlementation on wour SYM,.

After dumring wour rrodram to cassette tarer add musicy sound effectsy
auestionss answerss etc.y usindg the mike and/or an audio ratch cord.
Your rrogram can then start and stor the cassette with the commands
X=USKR(&"8DOB?"+0) and X=USR(&"BD4E*,0). We have found it verw imrressive
to rrovide 2 musical background of comruter sunthesized music with
abstract dgrarhics on our high resolution MTU Visible Memorws. We feel
that the addition of audio to the visual disrlay can very much enhance
the educational rrocesss as well as rrovide "mere' entertainment.

Now for the technical detsils?: Atari "rlaus® its cassette inrut through
the TV receiver sound sgstem. Unless wour video monitor has audio inrut
wou will have to find another was., Our arrroach is to connect a3 small
hi-fi amplifier to the Audio In rin on the Arrlications connector. This
rrovides the added bonus of rermitting audio monitoring of wour cassette
read-inss very useful when adJiusting sour sustem to read other reorle’s
tares.,

Once rrodram tares contain audio a3s well as digital datas thes cannot be
durlicated through the SYM» for distributions 3s we have been doing for
the tares we are marketing, As mentioned in an earlier issuer we found
it rractical to dub SYM cassettes from one recorder to asnothery using an
attenuating ratch cord available at Radio Shack. We have now acauired 3
3M 10KHz sine wave head azimuth 2lidnment tare. After we have rrecisely
gotten our heads on straight, we will make some SYM-1 Sunch Sidnal Head
Alignment Tares for cuality control rFurroses.

Incidentallsy if gou need 2 Zood small hi-fi amrlifier for the rurrose
described aboves let us recommend the MTU DAC boardy which contz2ins the
8-bit Didital to Analog Converters 8s well., The audio amrlifier has
several inputssy a3s well as score outrutsy so that sou can also monitor
gour cassette inPput visuslly, See back rade for srecizal rFricing
information. The DAC board does not require ans srecial busy since it
connects directly to the Arrlications connector. We are using two of
them now for oscilloscore drarhics (X-Y deflection)s and soon for laser
drarhics,

APPLES VERSUS ORANGES - AFPFPLE VERSUS SYM

The Arrle 1II is a well endineeredy highlwy cost-effectiver small-sustem
computer, desidgned with dreat imadinations and with eassw to imrlement
exransion carabilities. I rurchased a corw of the new Asrrle II
Reference Manual, to rerlace mu oldsy worn-outr cory of the 1978 edition.
Their auslity of documentation has been so urgraded that the manual is
now eractically self-exrlanators! It was 3 real rleasure to readr which,
éYHdid to see which of their desidgn arproaches could be arrlied to the

"10

The Arrle II and the SYM-1 are both dgreats but should not be directly
comparedy because thes are different kinds of sustems. The Arrle II is
a small-sustem comruters the SYM-1 is a sinsgle board comruter. Theu are
intended for different end-user tures, The SYM-1 is intended more for
the do-it-wourselfers who is willing to Put in mang hours of time to
save the initial outlaw of dollars (or marksy or roundss or francsi we
have many overseas readers)., More imrortantlyy it is for the rerson who
can learn most raridly throush the self-doing. These were my reasons
for choosing SYM-1 over Aprle II.

(continued on rage 25) SYM-PHYSIS 4-2



MORE FROM JACK GIERYIC
Followindg are rortions of two letterss two articlessy and & BASIC rrogram
written by Jack Gierwics 2041 - 138th Ave. N. W.s Andovers MN 55303,

Jack is one of our most rrolific corresrondentsy and we have a larse
file of written material from him. Oridinsllys he was sending rrinted
listings of his BASIC ~frodrams (see the examrle below to see how
time-consuming thewy could be for 3 two-fingered turist to enter!)r until
we suddested that he send cassettess instead. Now that he has RAE-1 on
his sustemy his letters and articles are 3lso coming in on cassettess
which are immedistely transcribed to disks for editing and storade. How
much easier life is becoming with SYM-1, RAE-1y SWF-1 and FOLS!

Dear Lux:
SUBJECT: Bill Gowans' Hi-Density Plot Routine

I have discovered the lower right character position should
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 then 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 46
79 46
78 47
79 47

The following code inserts this fix into the demonstration
program included with the article 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
referenced. I only want to show how to fix the "bug" in the
event others wish to write their own interface program.

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

Your Avid Reader,

ook iy

ack Gieryic
Dlear Lux?

First a8 note on the 4 QUADRANT FLOT eprodram I sent wou on the
previous tare. If possibley I would 1like to see Eill Gowans’ code
relocated to under 4K, and line 1 of my rFrodgram adiusted accordingly.
Cories of the rrogram would then be made under the Monitor such that the
BASIC and machine code would be in the same file., That waur the user
would Just do a3 single load under BASICy and both rortions would be
loaded. Alsoy the rrodgram would fit in 4K. The user would also be
diven the correct value to use for MEMORY SIZE at lodg-on time. Is this
too much to ask?
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Now for this tare! I have included 2 cory of uwet another JACK RUILT
PROGRAM....my Grarhics [emo Fackadge 2., If wou liked the random rattern
generator of the first rackader then wou’ll love this rrodram. The only
big difference with this rrodrams as comrared to a3ll the otherss is that
it reeuires about 5K of memoru. Masbe You 3lso want to rublish this one
in the next issue of SYM-FHYSIS.

On that notes I have also included two articles I’d 1like wou to
take &2 look a3t., If wou want to use them in SYM-PHYSIS, then feel free.
If ang chandes are reeuireds let me krow. I hore thew are accertable.
I now reasalize why wou only rublish every other month. This stuff is
extremely time consuming.

Sincerelwy
Jack

CURSOR FOSITIONING/GRAFHICS FRIMER
with KTM-2 Examrles
by Jack Gierwic

The hobbwist’s CRT is rrobably the most under-used item of his/her
computer system., Mansg rrodram disrlass are very erimitives consisting
ma3inly of data denerated from rrint statements. With the aid of cursor
rositionindy some drarhic charactersr and a heavy helring of
imaginationy the wuser can make dramatic chandes in the area of data
rresentations This article addresses the subdects of terminal drarhics
and X-Y cursor rositioning, It will 3id the hobbuwist who has a3 terminsal
with these carabilitiesy and enlighten those who are considering
rurchase of & terminaly or who are lacking knowledde on these sub-
Jects.

Cursor rositioningd can be thought of as the ability for a3 terminal to
immediately pick up the cursor and rlace it at anug character rosition on
the CRT. This is done bw sending a8 ’‘sindgle’ command to the terminal,
which the terminal interrrets as a8 srecial function. The command
usually consists of several characters, It will not be disrlased as
textsy but will instead cause the terminal to rerform the selected
function.

The first commamd of the string is a non-text character. The terminal
is constantly interrodating eversthing sent to it. When this srecial
non-text character is founds the terminal then dgears ur for receirt of
one of its srecial function commmands. It knows the next few characters
are to be commands even thousgh these characters may be text (alrhabet,
numericsy runctuation).

In the case of a terminal with several different commandss the next
character will tell it which command is selected, If this second
character indicates cursor rositioning then the next two characters may
be the X rosition (which character on the 1line) and the Y rosition
(which 1line on the CRT). At this roint the terminal knows the command
seaquence is finished. No more information is needed to rerform the
functions nor is & srecial end-of-command character reeuired. The
cursor now arrears at the selected rosition, If a text messade followss
then the text arrears on the CRT bedinning at the selected cursor
rosition. Unfortunately, all terminals mas not orerate in this EXACT
seauence but the deneral concert of a3 ‘srecial command’ still holds.

Grarhics 1is a much broader subject to addresss as each terminal has its
own set of dgrarhic charactersy if it has anw at all. One character may
cause a3 terminal to disrlaw one rarticular grarhic character while on
another terminal the same character mav result in 2 radically different
character or none a3t all. There seems to be no uniformity in the
industry concerning dgrarhics. The number and set of characters varies
from terminal to terminal. SYM-PHYSIS 4-4



A drawing of the wvarious drarhic characters will show 8 rarticular
terminal’s carabilities., The user’s vivid immagination is the best
means of evaluating tthe character set. Can fine lines (less than 3
character width) be drawn both wverticalle and horizontalls? Can the
character field be selit into finer rpieces? (Can any srecial and grarhic
characters be mixed on the CRT? Questions of this ture will helr in
evaluating 3 terminal’s carabilities.

The remainder of this article uses commands and seeuences srecificalle
for Sunertek’s RTM-2/80 keuboard. The command codes for other terminals
mas be differenty but the arrroach should be similar. The reader who
does not own 2 KTM-2/80 should try to extract the arrroach out of the
remainder of this article. For wou other luckws onessy this can serve as
gour first lesson.

To enter the dgrarhics mode of oreration the escare character is first
sent to the terminals, followed by the ‘enter grarhics’ srecial function
command, This first ster is similar to that mentioned rreviously for
cursor rositioning. The following statement dets the terminal into
drarhic mode!

FRINT CHR$(27) + "G"

By itselfsy this statement will get the terminal into troubles a3s now all
characters are drarhic, Wwhen a text kew is hits the corresronding
letter will not be disrlavsedy but instead the CRT will show the drarhic
character associated with that kewy. The statement must be made rart of
a BASIC erodram by assidnindg a8 line number to it. It is advisable to
also make it into 2 subroutines so that the final rrodram can g0 into
the drarhic mode at anw rointy by simrls doindg 3 GOSUER instead of the
londer PRINT statement. This subroutine will save memors and make
rrograming easier. Enter this statement!

4 PCHR$(27)+°G" i !RETURN

The semicolon will eprevent an automsatic carriade return at the end of
the FRINT statement. This is CRITICAL. If 3 rrodgram is rrinting 3
seauence of text» and needs a grarhic character inserted immediatels at
the end of the texts, then the rrodram can rrint the text and do a GOSUR4
followed by a8 rrint of the drarhic character. The drarhic character
will immedisately follow the text. Without that semicolon the drarhic
character would arrear at the first rosition on the next line.

The next ster is to rosition the cursor at some srot on the CRT. The
first rart of this rosition command is the samesy no matter where the
cursor is rlaced. It makes sense to aslso make a subroutine out of this
first rarts as it can be used whenever cursor rositioning is reeuired in
the prodram. This will save considerable memorys. Enter the followins?!

2 PCHR$(27)+"="j IRETURN

Adains the semicolon is extremels criticaly as without it BASIC will
automaticalls send 3 carriade return (0D) to the terminals, which will be
interrreted 3s the Y cursor rosition. The semicolon MUST be there to
rrevent this. Enter the followind line and then do a RUN?

1 GOSUR2:!?CHR$(37)+CHR$(41)+"A"END

The "A" will now be rositioned on the éth lines 10th character. On
cursor commands the Y rosition comes before the X rosition. This maw
seem backwards but that’s the way it is. To det to the é6th line from
the first line add 5 to the home value(32) to sget 37, In 3 similar
manner add 9 to 32 to dHet from the first to the 10th character on the
line. The home rosition is the urrer-leftmost character., It has a8 Y-X
rosition value of 32,32, SYM-FPHYSIS 4-5

Now let’s trwy drawing a horizontal line. The Frosram will use cursor
rositioning snd grarhics. When finished it will need to exit the
grarhic mode so the terminal will once again be conditioned to rrint
text. This exit from the drarhic mode is done by calling the following
subroutine consisting of a8 errint of an ESC character followed bw & lower
case "¢, Adains the erodgram can call this subroutine from anw roints
thereby savind memors if several calls are made., The rurrose of the
semicolon is to allow the rrogram to rrint some dgrarhic characterss exit
the drarhic mode (GOSUR6)s and them rrint some text characters all on
the same line. Without that semicolon wou would =et the drarhic
characters on one line and the text bedinning at the left end of the next
line.

6 PCHR$(27)+CHR$(103) 5 :RETURN

The following FOR...NEXT loor will rrint the selected grarhic character
(97 in this case) on line &s character rositioms 11 thru 20, Enter and
ture RUN.

1 GO TO 100

100 GOSUB4

120 FOR A = 1 TO 10

130 GOSUR2

140 ?PCHR$(37)+CHR$(A+41)3
150 7?CHR$(%7)

160 NEXT

170 GOSURS

180 ENID

Wouldn’t it be nice if the screen were cleared first? Enter the
following two lines. Line 10 will rut the cursor to the home rosition
and also clear the entire screens. The emrtw FOR..,NEXT loor will dive
the CRT time to clear the entire screen and then once adgain look for
more characters from the SYM. Without that empty loor usour terminal maw
miss the next character sent to it as the clear oreration does take some
time to do.

10 PCHR$(27)+"H"+CHR$(27)+*J" {FORA=1TO? INEXT ! RETURN
110 GOSUR10

A small chandge will result in a vertical line instead. Try this chande
and enter RUN. You should know enoush at this roint to fidure out what
I‘’ve done.

140 7CHR$(A+37)+CHR$(41)i
For wour homework try to do the following?

i. Pick a different grarhic character in line 150

2. Start at some other roint on the screen. See what
harrens when uou start too close to the bottom or risght
side.

3, Draw a diadonal line going from urrer left to lower
right bedinning at a3 roint of wour choice. This line will
only be 10 characters lond.

4, Draw 3 diagonal line from lower left to urrer right.

5. Put a3 prodram todether to draw a sauare.

The two areas of memory efficiencw and sreed are not attemrted in this
article. First learn BASIC and then the ins-and-outs of wour KTH-2,
These other two areas will come naturally with exrerience.

1‘d like to rass along a few erograming hints to the adventerous KTHM-2
owners?:
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1, If gou do not want wour screen to scrolly then avoid the
rightmost character on the bottom line (Y=239X=79) .
Writing in this rosition will cause wour screen to scroll
no matter what wou do (as far a8s I know).

2, If wour cursor is on the bottom 1line (Y=23) then any
#rint should terminate with 2 semicolon or else BASIC will
dgive wou 2 carriade return which will cause wour CRT to
scroll. I assume wou don’t wanmt to scroll.

3, BASIC keers count of the rnumber of characters on 2 line.
If wou use too mans continuous rrint statements 2ll ending

with 8 semicolon then this count can reach the maximum, At
this roint BASIC will automatically insert 2 carriage
return. This can be very irritating, Inserting 3 zero

into location 25 (decimzl) will reset this count but this
is by no means the onle solution to the sroblem.

4, Ify during executionrs wour rFrogram has a8 ‘bug’ in the
grarhic area then sour error message will come out in
drarhic characters. This is really toush to read.
Eliminate wour GOSUR4 and run sour Frogram 3g¢ain. This
time wou’ll det 3 ledible error messade.

I hore this article will solve many of the initial Froblems for you new
KTM~2 owners. Good luck.

COMFLEX SOUND GENERATOR CHIF - SN76477N
Jack Gieruic

The addition of sound to my SYM has been an intriduing idea which I have
been exrerimenting with over the rast vear. One recuirement for the
sound deneration is 3 minimum of rFrocessor dedication. Some of the
ideas I have seen in the rast make use of the tare cassette interface to
denerate tones. ‘The First Book of KIM’ has one such rrodgram which I
converted over to my SYM., This rprosram has dood sound cualits but it
recuires comrlete rrocessor dedication in order to rroduce 2 note. Any
prncess which orerates in this mode is unaccertable to me.

An ideal ’‘sound system’ would consist of some hardware which can be
rrogramed through a rort or memors marred I/0. I would like to .ust turn
the device on and o on to somethind else, like urdating the CRT or
monitoring the kewboard. The less the rrocessor needs to do the better.
Such 2 reeuirement is met bw the Comrlex Sound Generator chir available
at Radio Shack (epart number 276-1745) for around $3. The necessary
surrort hardware for dgenerating a3 rarticular sound or two maw double
that cost. A truly dreat bardain in this era of inflation! The 28-rFin
chir comes with very thoroush documentation and a number of samrle
circuits for dgenerating some of Your more common soundsy such a8s an
excellent rhasor €uns 2 vers dood rFrop rlaney 3 race cary 3 gun shots

an ordgany and more.

At first slance the documentation included with the chir was so
extensive that I began to wonder Just what it was a2ll zbout...attacks
decayy envelore selects VCOs SLF. Fortunateles the documentation also
suddested buildind a3 ‘sound demonstrator box’ from 3 surrlied
schematic. This turned out to be an excellent idea a3s it simrlifies
the task of exercising and learning sbout the various furnctions on the
chir, I strondly urde wou to build such 2 ‘box’ as it will dive dYou 3
very clear picture of the carabilities and limitations of this chir,
You will avoid 3 dreat deal of frustration and rossible disenchantment
with a rather dood riece of hardware.

For mue sustem I decided to build a heavw dutys stand alone ‘bosx’
carable of connecting to any stereo sustem. The reason beindgs, I wanted
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a3 tog for kids to use without necessarils interfacing with the S5YM.
Because of thiss the cost was 8 bit highs but this made it rather easwy
to vare rarameters during exrerimentation. I have seen an inexrensive
version using dir switches andminiature variable resistors which
required some ratience when hunting for new sounds, althoush it did
accomrlish its dosal, Furthermorer by using 2 stereo amrlifier (onlw
one channel) I was able to obtain dreat sound rerroductions esreciazlly
in the low freauency rande. This 3lso eliminated the hardware connected
to rins 11y 12, and 13 on the demonstrator box schematic. Fin 13 is
instead connected to the tare recorder inrut Jack of me stereo. A 9
volt batterw is used for rower to rin 14 during stand alone oreration.
Fin 15 then surplies the +5 volts for chir oreration. The SYM +5 volts
rower to rin 15 is used when connected to the SYM.

Essentizlle the sound denerator contains 3 surer low frecuency
oscillatory 3 voltade controlled oscillator and @ noise denerator,
These three sound sources can be mixed in any combination with the
addition of attack and decas when using the one-shot feature, A rather
limited amount of hardware is reeuired for any rarticular arrlication.
This will enable wou to obtain a few sounds by means of the lodgic
control lines to the chir, These logic control lines (rins 1y 9y 22y
25y 26y 27 and 28) are directly controllable thru one of the 1/0 rorts
on gour SYM. No buffering is necessary.

If wour rarticular arrlication recuires several sounds which cannot all
the denerated by one hardware confiduration of 3 sindgle sound <generator
chiry then I suddest several chirsy each wired for one sound. The SYM
then need only control rin ? of each chir to activate or deactivate

the chir. One rort will be a3ble to control 8 chirs.

I have intentionzlly refrained from any detzsiled discussion of the
chir’s inner workinds., The documentation surrlied does a veruy adecuate
Job. Instead I hore to have srarked interest in 3 riece of hardware
which is very comratible with wour SYMs can enhance man-machine
interaction with the addition of sounds and has 3 low rrice tadg,

SN76477N COMFLEX SOUND GENERATOR

DR R I R AN A

ENVELOFE SELECT 1 I 1 28 1 ENVELOFE SELECT 2
GROUND 1S 271 MIXER SELECT C
EXTERNAL NOISE CLOCK 30 & 26 1 MIXER SELECT A
NOISE CLOCK RES I 4 201 MIXER SELECT E
NOISE FILTER CONTROL RES I 5 24 1 ONE-SHOT CONTROL RES
NOISE FILTER CONTROL CAP I é 23 1 ONE-SHOT CONTROL CAF
DECAY CONTROL RES I 7 22 1 VCO SELECT
ATTACK/DECAY TIMING CAF I 8 21 I SLF 0SC CONTROL CAF
SYSTEM ENABLE I 9 20 I SLF 0SC CONTROL RES
ATTACK CONTROL RES I 10 19 1 FITCH CONTROL
AMPLITUDE CONTROL RES I 11 18 I VCO CONTROL RES
FEEDBACK RES I 12 17 1 VCO CONTROL CAF
AUDIO OUTPUT I 13 16 1 EXTERNAL VCD CONTROL
Vee I 14 15 1 Ured
RN
WORTH-WHILE READNING
COMFUTE.,s» the 6502 masazine recommended in Issue #3»y will concentrate on
the "rackaded” 6502 sustemssy e. d.v PETy Arrley Atarir and the larder
08I sustems. A new magaziney comrute II,y will cover the Single Board
Comruters based on both the 6502 and the 1802 MiCcTOFTOCESS0TS .,

Incidentallyy we have an RCA COSMAC VIF (1802-based) SEC» with tinw
BASICs ASCII keusbhoards music sustems and other ®doodiess” and it’s loads
of funy esrecially for its drarhics carabilities. Eut, of courses the
GYM-1 is still our own rersonal favorite SEC.
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Her
If

K BUILT FROGRAM - GRAFHICS DEMO FACKAGE NO. 2

e is the demonstration rackade Jack mentioned in his letter.
wou don‘t feel eauite ur to kewindg it in wourselfs, wou can

order it on cassette from the Users’ Grours for $6.00 rostraid
answhere.

E
P
P
P
P
P
G
B
F

NCONO UMD ORI

=2715=124:LIM=2000:TH=32160T0100

RINTCHR$ (E)+ # IRETURN

RINTCHR$(E)+"R" 5 IRETURN

RINTCHR$(E)+"G" 7 :RETURN
RINTCHR$(E)+CHR$(114); IRETURN
RINTCHR$(E)+CHR$(103) 5 RETURN
OSUB2:FRINTCHR$(Y+TH)+CHR$ (X+TH) +CHR$(S) :RETURN
ORY=YSTOYS+YL:GOSUR7 iNEXTIRETURN
ORX=XSTOXS+XL :GOSUR7 INEXT!RETURN
PRINTCHR$(E)+"H*+CHR$(E)+"J* {FORA=1TOSINEXT{RETURN
X=INT(77XRND(1)) IY=INT(23%RND(1)) !GOSUR7 :RETURN
GOSUBS :GOSUB6:S5=124 RETURN
GOSUB10:GOSUR3:GOSUR4IRETURN
YL=INTC(21%RND(1)) I IFYL<3THEN14

RETURN

GOSUE3:GOSUR4:GOSURB20:GOSUR25 I RETURN
PRINTCHR$(E)+"H" i iFORA=1T0S5000 ! NEXT I RETURN
FORA=1TO2000INEXTIRETURN

S=63+INT (44XRND(1)) tRETURN
XS=INT((79-XL)XRNDC(1))IYS=INT((21-YL)XRND(1)) !RETURN
X=X5:GOSURB:Y=YS!G0SUR? :RETURN
X=XS:GOSUBRB: Y=YS+YL :GOSUR? {RETURN
Y=YS:G0SUB? ! X=XS5+XL {GOSURB:RETURN

Y=YS+YL {GOSUB? : X=XS+XL ! GOSUE8RETURN
GOSUB22:GOSUB23 ! GOSURS :GOSUBS :RETURN
Y=YS+YL{FORX=XSTOXS+XL:GOSUE7:Y=Y-1INEXT{RETURN
Y=YSIFORX=XSTOXS+XL i GOSUR7 1 Y=Y+1 INEXTIRETURN
PRINTCHR$(Y+TH)+CHR$ (X+TH) s A:RETURN

PRINT*YOU PERVERT" {RETURN

PRINT*HEY SICKO":RETURN

PRINT"YOU SHOULD MAKE AN AFPFOINTMENT WITH THE VET"!RETURN
PRINT®"ARE YDOU FOR REAL7?" !RETURN

PRINT"TRY AGAIN DUMMY"!RETURN

FPRINT*GOOD GUESS®:IRETURN

PRINT"HELLO ®"7A%$37" ARE YOU THERE?" !RETURN
PRINT"BETTER LUCK NEXT TIME "7A$!RETURN

FRINT"ARE YOU NUTS?" !RETURN

PRINT®*THAT’S EXACTLY WHAT I THOUGHT®" RETURN
GOSUB2IFRINTCHR$(Y+TH) +CHR$(79-X+TH)+CHR$(S) :RETURN
GOSUB2:PRINTCHR$ (23-Y+TH) +CHR$ (X+TH) +CHR$(S) 7 tRETURN
IFX>OTHENSS8

IFY=0THENRETURN
GOSUE2:FPRINTCHR$ (23-Y+TH) +CHR$ (79-X+TH)+CHR$ (S) 7 tRETURN
GOSUB2:PRINTCHR$ (Y+32)+CHR$ (X+32) § tFORA=1TO4!PRINTCHR$ (5) 5 INEXT!RETU

FORA=1T04:GOSUR2:GOSUEB3 I NEXT ! RETURN
FORA=1T07!GOSUR2:GOSUBB3INEXTRETURN
PRINTCHR$(Y+A+31)+CHR$ (X+32)+CHR$(5) 5 :GOSUEB4 I RETURN
PRINTCHR$(E)+"H" :RETURN

X=XB:Y=YRIRETURN
GOSUB10:GOSUER3:GOSUE4 ! XR=38:YR=8:G0SUR400:GOSURS:GOSURS
FORA=1TO3:A(A-1)=A-2IB(A-1)=A-2INEXT
GOSUB?00:GOSUB2:FRINT" (9?1 RORSCHACH TEST®
GOSUB2!FRINT")?2 RORSCHACH TEST - RANDOM GRAFHICS"
GOSUB2:!PRINT"X93 SYMMETRY®

GOSUB2:PRINT®"+94 SYMMETRY - RANDOM GRAFHICS®
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120
121
135
137
139
140
153
200
210
212
214
216
217
240
242
244
246
248
250
255
400
410
412
414
416
417
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

GOSUBR2:IFRINT*+95 KALEIDOSCOFE®
GOSUBR2FPRINT®*-96 FICK A CARD®
GOSUR2:FRINT*0>"3 $INFUT*"YOUR SELECTION IS °iER
IFR<1THEN13S
IFR>6THEN13S
GOSUE10:0ONBGDOSURE4005400520052005700,800
GOSUR10:GOTO110
GOSUE3:GOSUR4:GOSURL? I X=203Y=6
FORK=1T0125¢ IFR=4THENGOSUEL?
A=INT(3XRND(1)) tIFA=3THENZ212
L=INT(3XRND(1)) {IFL=3THEN214
IFA(A)<>0THEN240
IFR(L)=0THEN212
X=X+A(A) $ IFX<2THENX=37
IFX>39THENX=2
Y=Y+R(L){IFYZOTHENY=11
IFY>11THENY=0
GOSUR7 :GOSUBRS2:GOSURS4 1 GOSURBSS
X=X+A(A) {GOSUE7 {GOSURS2:GOSURS4 {GOSUBSE
NEXT : GOSUR17 i G0SURS { GOSUES ¢ RETURN
GOSUB3:GOSUR4:GOSURL?IX=201Y=12
FORK=1T0250¢ IFE=2THENGOSUE19
A=INT(3XRNLIC(1)) I IFA=3THENA412
L=INT(3XRND(1)) ! IFL=3THEN414
IFA(A)<>0THEN440
IFB(L)=0THEN412
X=X+A(A)  IFX<2THENX=37
IFX>39THENX=2
Y=Y+RB(L) ! IFY=—1THENY=22
IFY=23THENY=0
GOSUR7:GOSUR2000: X=X+A(A) :GOSUE7 ! GOSUR2000 I NEXT ! GOSURS : GOSUES
GOSURB4000 :RETURN
GOSUB3:G0SUR4:{GOSUEL1?:X=4031Y=12
FORK=1T0500! IFE=2THENGOSUE1?
A=INT(3¥RNL(1)) I IFA=3THEN462
L=INT(3%RND(1)) ! IFL=3THEN464
IFACA)<>OTHEN490
IFE(L)=0THEN462
X=X+A(A) L IFX<2THENX=77
IFX>79THENX=2
Y=Y+B(L) ! IFY=-1THENY=22
IFY=23THENY=0
GOSUE7:X=X+A(A) :GOSUR7 ! NEXT : GOSURS : GOSUB6 i RETURN
X=XB+2:Y=YR:GOSUEB2!RETURN
GOSURBS ! GOSURB0 : X=X+3:G0SUESB1 { X=X~3:Y=Y+3!1GOSUBBO:GOSUEB1IY=Y+3
GOSUBB0 :RETURN
GOSUBBS ! GOSURBO ¢ X=X+3 ¢ GOSUEB2: X=X-31Y=Y+6:GOSUEBO :GOSUR2
FRINTCHR$ (YB+35)+CHR$ (XB+33)+CHR$ (S)+CHR$(S) iRETURN
GOSUBSS $ GOSURB1 : X=X+3!60SUE82:X=X~-3!Y=Y+3:G0SUERBO :RETURN
GOSURBS : GOSUBBO : GOSURB1 ¢ Y=Y+3!GOSURBO : X=X+3:GOSUEB] { X=X~-3
Y=Y+3:G0SUBB0IRETURN
S=1241FORC=1T0S5iB=6-C
ONBGOSUBS01 5502950455065 507
FRINTCHRS$(E)+"H"
FORA=1TOSO00 I NEXTA
GOSUE10
FORA=1TOSOO0:!NEXTA
NEXTC:RETURN
GOSUB4:FORC=1T025:G0SUB3:GOSUB19:A=INT (4XRND(1)):IFA=1THENGOSURS
XN=INT(40XRND (1)) : IFXN=40THEN705
YN=INT(12%RND(1)) ! IFYN=12THEN710
FORB=1T02:X=XN!Y=YN!GOSUB7!GOSUBS2:GOSUBS4 : GOSUBRS{
A=INT(3XRND(1)) ! IFA=3THEN725
YI=A(A)
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735 A=INT(3XRND(1)) ! IFA=3THEN735

740 XI=A(A)

741 IFXI<>OTHEN745

742 IFYI=O0THEN72S

745 X=X+XI{Y=Y4+YI!IFX>39THEN770

752 IFY>11THEN770

754 IFX<OTHEN770

756 IFY<OTHEN770

758 GOSUER7:GOSUBS2:GOSUBSAIGOSURSSIGOTO745

770 NEXTERINEXTC:GOSURS:GOSUES:GOSUBL7 IRETURN

800 X=INT(63XRND(1))IY=INTC(1L1XRND(1))

B80S C=2+INT(PXRND(1))IIFC=11THENBOS

810 A=INT(4XRND(1)) i IFA=4THENB10

815 SU=1231IFA=0THENSU=110

816 IFA=1THENSU=122

817 IFA=2THENSU=125

820 GOSUB2:!FRINTCHR$(Y+33)+CHR$(X+32) 35 IFRINTC

822 GOSUB2:FPRINTCHR$(Y+41)+CHR$(X+42) i IFRINTC

824 GOSUB3:GOSUB4:GOSUB2!FRINTCHR$(Y+33)+CHR$ (X+35) +CHR$(SU)
826 GOSUB2:!PRINTCHR$(Y+41)+CHR$(X+45)+CHR$(SU)

828 GOSUR2:!PRINTCHR$(Y+32)+CHR$(X+32)+"A0000000000000E"
830 GOSUB2!PRINTCHR$(Y+42)+CHR$(X+32)+"CFFFFFFFFFFPFFD"
832 FORA=1TO9:GOSUB2:!PRINTCHR$ (Y+A+32)+CHR$ (X+32)+"V " INEXT
834 FORA=1TO?:GOSUB2:FRINTCHR$(Y+A+32)+CHR$ (X+446)+ U INEXT
8346 ONCGOSUR852,852,853,854,855,856,857,858,859,860

840 GOSUES:GOSUBS!FRINTCHR$(E)+"H" 7 !GOSUR1IB8IRETURN

852 GOSUEB70:!GOSUEBB72IRETURN

853 GOSUBBS2:GOSUEB71:!RETURN

854 GOSURB75:GOSUR877:RETURN

855 GOSUBR854:GOSUEB71IRETURN

856 GOSUBB70:GOSUBB7S5:iGOSUEB77:GOSUBB72 i RETURN

857 GOSURB8S54:G0OSUBBS3IRETURN

858 GOSUB854:G0SUBB73:G0SUEB79 I RETURN

859 GOSUEB58:G0OSUEB70:IRETURN

860 GOSUBBS?:GOSUEB72IRETURN

870 GOSUB2:!PRINTCHR$(Y+35)+CHR$(X+3%)+CHR$(SU) IRETURN

871 GOSUB2:!FPRINTCHR$(Y+37)+CHR$(X+3%)+CHR$(SU) !RETURN

872 GOSUB2!PRINTCHR$(Y+3%)+CHR$(X+39)+CHR$(SU) iRETURN

873 GOSUB2:!PRINTCHR$(Y+34)+CHR$(X+37)+CHR$ (SU)

874 GOSUB2:PRINTCHR$(Y+34)+CHR$(X+41)+CHR$(SU) IRETURN

875 GOSUB2!FRINTCHR$ (Y+34)+CHR$(X+37)+CHR$(5U)

876 GOSUR2:!PRINTCHR$(Y+34)+CHR$(X+41)+CHR$(SU) iRETURN

877 GOSUB2IFPRINTCHR$(Y+38)+CHR$(X+37)+CHR$(SU)

878 GOSUB2:!FRINTCHR$(Y+38)+CHR$(X+41)+CHR$(SU) IRETURN

879 GOSUB2:!PRINTCHR$(Y+40)+CHR$(X+37)+CHR$(SU)

880 GOSUE2:!PRINTCHR$(Y+40)+CHR$(X+41)+CHR$(SU) IRETURN

900 GOSUB2:IPRINT"#<GRAFHICS DEMO FACKAGE 2°

910 GOSUR3:GOSUB4:GOSUB2IFRINT"! "5 IFORA=1TO27 IFRINTCHR$ (108) 7 INEXT
920 FORA=1T04:GOSUR2:FRINTCHR$ (A+33)+"9"+CHR$(107) INEXT
930 GOSUBR2IPRINT"XZ:"i {FORA=1TO28!FRINTCHR$(106) i INEXT

940 FORA=1T04:GOSUB2:FRINTCHR$ (A+32)+"U"+CHR$(108) INEXT
950 GOSUB2:{PRINT® 9"i {FORA=1TO29:!PRINTCHR$(113) 7 INEXT

960 FORA=1T0S5:GOSUB2:PRINTCHR$ (A+32)+*V"+CHR$(97) INEXT

970 GOSUES:GOSUB2IFRINT®"&?*3IFORA=1TO29 FRINTCHR$(119); INEXT
980 FORA=1TOS:GOSUB2:!FRINTCHR$(A+32)+"8*+CHR$(103) INEXT:GOSUES IRETURN
2000 GOSUB2:PRINTCHR$(Y+TH)+CHR$(TH+79-X)+CHR$(S) IRETURN
4000 GOSUB2:PRINT"7 WHAT DO YOU THINK THIS IS ";A$;!INFUT'? "iR$
4010 GOSUEB10 .

4015 A=INTC(10XRND(1))!IFA=10THEN4015

4020 GOSUB2IFRINT"4+x>"3

4030 ONAGOSUE30532534536938740,42,44,46+48

4040 FORA=1TO2000:NEXTIRETURN
OK
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MORE ON *TOFS*

In Issue #3y rade 25y we mentioned a2 Tare Orerating Sustem for SYMs, bhu
Frank Winters of the Universitw of New South Walesy, Australiay and
rromised more information im this issue. Wes hoth Jack Brown and I»
have studied the source coder and 2are much imrressed with its
carabilities. TOFS offers everw advantade of 3 Disk Sustems excert the
sreedy at 8 much lower cost, The source code is not sufficently
commented to rermit easy adartation for other sustem confidurationss and
is therefore not euite reads for rublication. In fact, when we tried to
erint his manuscriert on our DECwriters whatever character he was using
for TAB errinted 3s a8 lower case "a3".

We did ask Frank to rewrite his handwritten descrirtion of TOFS on & RAE
cassettes he was kind enoush to do sor and we Frint it here for wour
information, If wou want more details on TOFS we sudgdest wou contact
Frank directly (his full address is on rage 3-285).

TOFS - & tare orerating sustem for the SYM!

by Frank Winter

Most comruting machines may be concertualized to consist of
the followindg rarts?
A central rrocessor which rerforms some manirulations on
information rresented to it
A device which rermits rresentation of date to the central
Frocessor
A device which rermits recertion of the results of the
manirulation to the data rresenter
An advantade of defining the functionzl elements of a8 comruter in
this way is that the rresenter maw be 3 varietw of ‘devices’
including RAMs ROMs taress disks or humans. With the excertion
of ROMs» the same ‘devices’ can also act as receivers. For 2
more detsiled exrosition of these concertss see C.E. Shafinon
& J. McCarthy (eds.) ‘AUTOMATA STUDIES’sy Frinceton Univesrsity
Pressy Frinceton NJI1956.

An arrlied imrplication is that, at least concertualluy all
rresenters and receivers are interchandgeable. We maw chose ang
convenient ‘device’ such as RAM and substitute it with anothers
sayy tare.

The function of an orerating system is to make this exchande
Frrocess as simrle as rossible from the orerators’ roints of views
whos for our rurrosess are reorle who desire to achieve a srecific
obJective throudh the arrlication of 2 set of aldorithms.

TOFS was desidned to rrovide @ wide range of commandsy usually
only found in DISK based orerating sustems. In its rresent form
TOFS only only works in the BAS-1 environment but its basic
desidn is such that it can be altered to run in anw higher
languade environments including RAE., Virtuzlle an unlimited
number of new commands mas be added bw usersy rerlacing the
BASIC USR function to call routines by name as well a3s rassing
any varietwy of rarameters.

Fresentlsy TOFS can use ur to 2 tare units. One of these
mas have editind features such as remote fast-forwards fast
rewindsy record, and rlasback which are controlled through the
resident 6922 VIA, Tares maw be formatted to rermit creation
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and deletion of files (both rrodgram & datz) on tere. With
formatted tares and using a transfer rate of 2400 hauds & (060
audio tare can store ur to 254K bwtes, We rresently use

4K storade blocks to aschieve this. If LK storage blocks are
usedy the urrer limit for C60 tare is 200K. We do not use

C?0 or C120 tares due to their mechanical weaknesses.In its
simrlest formy TOFS maw be used with one standard tare unit
which rermits the cresation of secuential files such as those
used in mailing lists. Urdating such files inm 8 minimal SYM
system maw be accomrlished hw using 2 standard recorderss one
for reading data and one for writing data.

Howevery to take full advantage of the ‘DISK like’
features of TOFSsy wou do need & recorder with remote
controls. The recorder must zlso be sble to monitor the tare
while it is beindg transrorted, TOFS counts the inter-record
gars to rosition the tare. We have inexrensivelw modified
a rortable cassette recorder with cue/review features by
adding solenoids to rerform the reeuired functions. Total
costy including the recorder and our larde ‘Junk box’ was
about $65. Hi-Fi decks are now beindg marketed in Australis
with the recuired features,

TOFS allows wou to save all or contidous rarts of
any BASIC rrodgram. The rrograms maw be re-loaded or re-loaded
and arrended comrlete with interlesving, This rart uses 2
technicue sometimes called ’‘fast turist mode’. Fresentlw
all rrodgrams and data are stored as ASCII rather than
binary, The arrending ortion is 3 verwy rowerful feature
which rermits self modification of rrograms which can be used
to simulate batch rrocessing for reslly larde Jobs.

Data files can use one of two bufferss one of two
drivesy and maw be referenced by name. The ortions are set
once for each filey usually at the hedinning of a srogram
sedment and are then referenced by name onlu., That iss wou
‘SET’ Charlg.dat to the recuired ortion and then ‘OFEN’
and ‘CLOSE’ this file as Charlg.dat’ whenever wou read
or write to this file.

The file manager of TOFS rermits anw lendgth file names as
well a8s anw eprintable swsmbol. The onlw limitation is the
storade caracity and wour willingness to use lond file names.
This makes it simrle to select a descrirtive file name to aid
recall later. Files mag he deleted to make room for new
materialy and the tare contents maw be disrlased any time.

There are a3 number of ‘convenience’ features attached
to TOFS which include a8 rather neat line editor which rermits
easy chande of BASIC source code. Ang individual swmbol in
any line maw be addressed and changed or deleted. A sgreat
time saver after wou discover an error in & long line. Also
new text maw be inserted ur to the legal lirne lensgth. Line
length is monitored and the S5YM onboard beerer sounds whenever
line lendgth is over 60 characters. A null command entered in
resronse to an inrFut statement does rot abort the rrosiram
run. Listindg of long rrodrams maw be interusted and resumed
by rressing one kew, The monitor mau he accessed and control
returrned to BASICy adgain bw rressing one kew. Conversion to urrer
case maw be disabled and restored as recuired.

SYM-FPHYSIS 4-13

I would like to conclude with 8 BASIC source to
demonstrate a turical rrosgram to creste s data filel

1REM FROGRAM CHARLY! CREATE CHARLDAT )
QFRINT"ISETIWiAI 1S ‘CHARLY DAT " (REM write filerusing buf Arcdrive¥l
IFRINT " 1OFEN’CHARLY +DAT’ *tREM srint all outrut to tare

APRINT"Uncle Charlu’s Data File”

5F0R J=1 TO 100

HGFRINT J

ZNEXT J

SFRINT® I CLOSE /' CHARLY .DAT* tREM restore to normal

OFRINT " |ENI/CHARLY .DAT* {REM ensure 311 goes to tare

10END

Now save the rrogram!
'FUTCHARLY + BAS’
Now check the librarug?
CAT
And SYM resronds?
CHARLY.DAT CHARLY.EAS
If wou are finisheds tsre
BRIYE
and 811 additions and deletions to the tare are saved on the tare.

TOFS is not finalized. There are still some minor buds
due to the size of the rrodect (about 4K rlus buffers). Also
the coding has not been ortimizeds; our first errioritswas to
get it workinsgs and not to conserve memorss ror to disrlaw our
skill in writing machine languadge rrograms. In fact I hore that
TOFS will never be finished. It is intended to be a develorment
tool. There is ro doubt that TOFS» together with other software
now availabley ruts the SYM head and shoulders above rersonal
comruters costing thousands of dollars more.

A VERY INEXFENSIVE EFROM EBURNER

Here is a rortion of 2 letter from Joe Hobartr followed bw the hardware
descrirtion and software for a "rrommer® which consists essentiszlly of a
sockety an eddge connectory a3 boardsy and some wire! This is one more
illustration of how much rower is actually built directly into the SYM-1
itself., The desisgn rhilosorhy is eledanty too. Connection to the SYM-1
is onlw at the AA connector. Just install the board when wou are doing
to use itj remove it otherwise. Then the AA connector is available for
3ll the other things the VIAs can do. My Sreak & Srell interface is now
on the AA connectors and there are many other controller ture devices I
want to tre out there.

I wonder if it would be feasible to build an "AA Bus' and rlug in all
sorts of devices simultaneouslyy switching between them at will? How
should one select/deselect the devices? Would switching the +5V do it?
Or drounding the +5V inrut roint? The idea of time-sharing a number of
UIAs arreals to me much more than adding more VIAs. Angone out there
have the answer?

Building the EFROM srodrammer on & serarate board at its own edde
connector leads to the next logical ster - building another board Just
to hold EFROMS and ROMS. This board would Just contain 8 bunch of
24-rin sockets wired inm rarallel. It could either rlud into the
wransion Connectors or into one of the existing ROM socketss haven’t
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decided which wet. No additional decoding is recessaryy since the
2K-hlock address 1liness 90, 28y and FO» are already theres reads to be
called into service. This would be & natural extension of John
Rlalock’s two-socket adartor for RAE-1/2. A further extension would
mrovide for redundant sockets with rrogram controlled switching between
them! Switching between FOR ROMS would then be easily imrlemented. Any
comments or suddestions zlong these lines?

3465 North Andes Drive
Fladstaffs AZ 864001
19 Arril 1980

Dear Luxs

Here is an article on a3 2516/2716 EPROM rrodrammer for the SYM-1.
The rrodrammer is a Jow of simrlicitus! U28 and U29 rrovide 31l sisnals
through the AA connector. The only other connection reeuired is to a
redulated 25V supple, I have had excellent results putting Jack Erown’s
surer terminal control ratchy trig functionss ultrarenumbersy and a3 tare
directors at $F000. I rresently have two versions! one for mg H-19 and
one for the XITEX video terminals at work.

My EFROM rrodramming story is not 3ll1 roses. I boudght some surrlus
T.I. 2516 EFROMS in Phoenix. These IC’s (311 manufactured rrior to 1979)
showed leakade between adjacent memory cells. Areparentlys TI did not test
for this rroblem rrior to 1979, I have had outstanding results with new
TI units. Unfortunatelys I cannot afford Intel IC’s.

I am willing to rrodgram EFROMS for others. For sour there will be no
chardes for othersy I will charde five dollars for each EFPROM srodrammed.
I will need 3 tare of exactly what is to g0 on the EFROM. This could be 3
it of 3 Froblem 3s it took me three tries to correct 23ll the addresses
for me TCP. The froblem is that I Just do not have anw RAM at the F000
address where the EPROM does, Fortunatelys the real attraction of an
EFPROM is the letter E! The UV eraser sure is hands.

This rprodrammer and associated rrodgram could be easily modified for
2632/2732 EPROM’s. I do not think that the 32K EPROM’s rlusg directly
into the SYMs howeversy so I have no rlans to do this here. I have sent
information on this rrodgrammer to John Blalock and asked him to look into
designing a3 board or roscible an entire unit for EFROM rrodramming.

Eest redardsy
Joe Hobart
(602) 779-2110

AN EFROM PROGRAMMER FOR THE SYM-1 - J0E HORART

The versatility of the SYM I/0 rorts rrovides an easy way to commit
freauently used software to firmware. All the address and data sidnals
necessary to rrodram the 2516/2716 series of Erasable Frodramable ROM’s
are rrovided by U28 and U29 throudgh the AA connector. The only external
requirement is a8 redulated source of 25 volts at about 30 milliamreres.
The onlw chandes to the SYM are to add a third 6522 at U28 and to burass
the buffer transistors R1 to Q4 by installind a3 wire from the inrut rFoint
A to the cuteut rpoint B on each buffer., Any other wires to these roints
should be removed. This modification allows rort B of U29 to function
as both an inPput and an outrut rort on 311 eight lines.

I built the hardware in a8 few hours using 3 Radio Shack #276-156
didital breadboardy 2 44 rin edde connector with the terminals soldered
to the finders of the brezsdboard (so the connector will rlug into the
AA cormector on the SYM)s an IC socket» two byrass caracitorsy and some
wire., The IC socket should be wired to the eddge connector a3s follows?
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EFROM FIN

ASSEMELE LIST

1F00-
1F03-
1F0S-
1F08-

1FO9-
1FOC-
1FOE~
1F11-
1F14-
1F17-
1F19-
1F1B-
1F1E-
1F21-
1F24-
1F27-
1F29-
1F 2B~
1F2E-
1F30~-
1F33-
1F35-
1F38-
1F3B-
1F3D-
1F3F-

A9
an
00

20
A9
8n
8n

A2
A0
8C
8cC
8E
BRI
co
FO
8n
A?
an
A%
8n
2cC
10
A?
an

86

ocC

86
FF
03
02

00
10
00
26
01
00
FF
it
00
31
1F
EE
oc
05
FEB
EC
oc

8KE

A8

8B
PY:)
AC
A8
1F
A8
10
AC
A4
A8
A4

A8

AA CONNECTOR

0005
0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340

=0
o

w

-

DPrOZUZDMNNN<XUY -
o N
=
m

FIN SIGNAL INVOLVED
ADDR 7 (2 PA7)
ADDR 6 (2 FA6)
ADDR S (2 FAS)
ALDDR 4 (2 PA4)
ADDR 3 (2 FA3)
ADDR 2 (2 FPA2)
ALNDR 1 (2 FA1)
ADDR O (2 FAO)
DATA O (3 FEO)
DATA 1 ¢3 PB1)
DATA 2 (3 FR2)
GROUND (ALSO FOR 25V SUFFLY)
DATA 3 (3 FE3)
DATA 4 (3 FB4)
DATA S (3 FBS)
DATA & (3 FR6)
DATA 7 (3 PB7)
(NOT)CE/FGM (2 CA2)
ADDR 10 (2 FR2)
(NOT)OE (2 CB2)
+25 VOLTS (0.1 CAP TO GROUNI)
ADDR 9 (2 PB1)
AIDR 8 (2 FERO)

+5 VOLTS (0.47 CAF TO GROUND)

#ENSURE THAT FOWER(25V) IS REMOVED FROM EFROM
TO TURNING ON SYM AND LOADING FROGRAMS

sFRIOR

ouT
OUTEYT
CRLF
ACCESS

i TURN

FAGE

BYTE
HR

WAIT

+BA
.08
+DE
+DE
ODE
+DE
JSR
LDA
STA
ERK
ON EFROM
JSR
LDA
STA
STA
STA
LOX
LDy
STY
STY
STX
LDA
CMF
BEQ
STA
LDA
STA
LDA
STA
RIT
EPL
LDA
STA

$1F00

$8A47

$B82FA

$834D

$8B86

ACCESS

#$EC

$ABOC SETS CA2 LOW & CE2 HIGH

FOWER AND ENTER G
ACCESS

#$FF CONFIGURE FORTS AS OUTFUTS
$AB03 U28 DDRA

$AB02 U28 DIRE

$ACO2 U29 DDRB

$#$00

#6610 STARTING HsADDR
$A800 OUTFUT HyADDR
HR+2

$AB01 OUTFUT LsADDR
$10005X

#$FF

SKIF

$ACO0 OUTFUT DATA
#$31 49 FERIODS
$A41F SET TIMER

#$EE

$AB0C SET CA2 HIGH
$A405 TEST TIMER FLAG
WAIT

#$EC

$AB0C SET CA2 LOW
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1F 42~
1F43-
1F 45~
1F46~
1F48--
1F4A~
1FAD-
1FAF -
1F52~
1F54~
1F57-
1F59-
1F5C-
1FSE~
iFal~
1F63~
1Féé6~
1F 68—
1F6B~
1F4D-
1F6F -
IF72~
1FZ25-
1F77~
1F7a-
tF7C~
1F7F-
iF81~
1F84-—
1F87~
1FBA~
1F8n-
1F90~
1F92~
1F93~
1F94~
1E97~
1F98-
1F9B~
1F9D-
1FAO-
1FA3~-
1FA6-
1FAB-
1FAR-
1FAD-
1FRO-
LFR2-
1ERS-
1FR7~
1FRA-
1FBC~-
1FBF -
1ECL~
iFC3~
1LFCé6~-
1RE72-
1FCA-
TECD~
1FCE~
1FDO-
I~
1FD3-
1FDS-

E8
no
c8
co
no
2

AY
20
A9
20
A9
20
AP
20
A?
20
A9
20
A
85
20
20
A2
8E
AP
8D
A0
8Cc
8¢
8E
o34
(931]
FO
48
98
20
8A
20
A9

AD
20
A?
20
AP
20
A9
20
A9
20
A9
20
A9
85
20
68
20
20
E8
no
c8
co
o
AS

ne

18
i
4n
45
47
52
47
52
47
aF
47
52
47

47
3A
00

an
00
02
ce
oc
10
8c
00
o1
00
00
3K

8A
8A
8A
8A
8A
8A
8A
83
AC
A8
1F
AB
A8

10
AC

82
8A
AC
82
8A
8A
8A
8A

8A

8A

82
83

0380
0340
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
04670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980

SKIF

VERIFY

READY

READX
HE

NEXT

INX
ENE
INY
EEnY
ENE
JSR
L.IA
JSR
LDA
JSR
LIA
JSR
LDA
JSR
LA
JSR
LDA
JSR
LIDA
STA
JSR:
JSR
LIoX
§TX
LDaA
STA
Loy
STY
STY.
St
LDA
CMF
REQ
PHA
TYA
JSR
TXA
JSR
LIA
JSR
LIA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
LIA
JSR
LIA
JSR
LDA
STA
JSR
FLA
JSR
JSR
INX
ENE
INY
CPY
BNE
LIA

RYTE

#4$18 LAST FAGE + 1
FAGE

CRLF

$$45 E

ouT

¥#$52 R

ouT

#$52 R

ouT

¥#¥$4F 0

ouTt

¥$52 R

ouTt

#$53 S

ouT

¥#¥$3A ¢

*¥$00 SET FLAG
ouT

CRLF

#$00 CONFIGURE FORT AS INFUT

$ACO2 U229 DIRE
#$CC

$AB0OC SET CA2 & CE2 LOW
#$10 STARTING HyADDR

HE+2

$AB00 OUTFUT HyADDR
$AB01 OUTFUT LsyADDR
$1000sX

$ACO0

NEXT

OUTEYT HsADDR

OUTERYT LsADDR
#$20 SPACE

ouT

$AC00

OUTEBYT EFROM DATA
#$20 SF

ouT

#$56 V

ouT

$449 1

ouT

#$43 C

ouT

#$45 E

ouT

$$20 SF

¥$00 CLEAR FLAG
ouT

OQUTBYT DATA
CRLF

READX
¥$18 LAST FAGE + 1

READY
X$00
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1FD7- €9 20 0990 CMF #$20 TEST FLAG

LFI9= FO 07 1000 BEQ DONE

IFDB- A9 4E 1010 LA $$4E N

IFID- 20 47 84 1020 JSR oUT

IFEO= 10 05 1030 EFL ONE ALWAYS

LFE2- A9 44 1040 LIONE LA #$44 I

LFE4- 20 47 84 1050 JSk OUT

IFE7- A9 4F 1060 ONE LDA #$4F O

LFE9- 20 47 8A 1070 JSR OUT

LFEC- A9 4E 1080 LDA #$4E N

IFEE- 20 47 84 1090 JSk OUT :

1FFi- A9 45 1100 LDA #s45 £ One  simele method

LFF3- 20 47 8A 1110 JSR OUT for rroviding  the

LFF6= 20 4D 83 1120 JSK CRLF ey volts is thres 7

1FE9= 00 1130 ERK volt batteries in
1140 JEN series with silicon

diodes (0.6 volt
drors each).

ILAREL FILE! [ / = EXTERNAL 1

/0UT=8A47 /0UTRYT=8B2FA /CRLF=8340L
/ACCESS=8ERB4 FAGE=1F1ER EYTE=1F21
HR=1F24 WAIT=1F38 SKIF=1F42
VERIFY=1F4A READY=1F81 REAIX=1F87
HE=1F8A NEXT=1FCD DONE=1FE2
ONE=1FE7

Lines 80-110 of the rrodgram set the FGM line (U28 CA2) to rrotect

the EFROMy and themn bresks to allow the orerator to turn om the +25 volt
rower surrly, When G is enteredy lines 130-390 transfer the data stored
in memorw locations $1000-$17FF to the EFROM. Lines 400-1130 verifu the
contents of the EFROM adainst the original rrosgram and rrovide 3 listing
of any errors.

This rrogrammer takes S50 milliseconds rer bute or about 102 seconds
to comrleteluw srogram a3 2K EFROM. A fullw erased EFROM has all the bits
high so this eprodgram skirs ang location in the data that contains FF. I
routinely fill all seaces in mu data with FFy so I can later add to the
EFROM without having to erase.

I have had excellent results with new T.I. 2516 EFROMS. As far as I
knows thew are among the least exrensive units avasilable, I do strondly
recommend that 211 rower be turned off when the IC is either installed in

or removed from the rrodrammer socket.

1F00 20 86 BE A9 EC BI OC A8,07 1F88 01 A8 BD 00 10 CD 00 AC,58
1FO8 00 20 86 8E A9 FF 8D 03570 1F90 FO 3B 48 98 20 FA 82 BAs89
1F10 A8 8D 02 A8 BII 02 AC A2,2C 1E98 20 FA 82 A%? 20 20 47 BAsIF
1F18 00 A0 10 8C 00 A8 8C 26,C2 1FA0 AD 00 AC 20 FA B2 A9 20,9D
1F20 1F BE 01 A8 EI' 00 10 C%sAE 1FA8 20 47 BA A% 56 20 47 BAs7E
1F28 FF FO 17 80 00 AC A% 31,C7 1FEO A9 49 20 47 8A A9 43 20,6I
1F30 80 1F A4 A9 EE 80 OC ABEF 1FE8 47 8A A9 45 20 47 BA A9:Cé
1F38 2C 05 A4 10 FE A9 EC 8DsF1 1FCO 20 85 00 20 47 BA 68 20sE4
1F40 OC A8 E8 D0 DC C8 CO 18,D% 1FC8 FA 82 20 4D 83 E8 DO E7sEF
1F48 [0 D1 20 4D 83 A9 45 20,78 1FD0 C8 CO 18 DO AC AS 00 C9r49
LF50 47 8A A% 52 20 47 8A A9sDE 1FD8 20 FO 07 A9 4E 20 47 BA»s48
1FS8 52 20 47 BA A9 4F 20 47,80 1FEQO 10 05 A9 44 20 47 BA A%sE4
1F60 BA A9 52 20 47 BA A% 53,F2 1FES 4F 20 47 8A A9 4E 20 47,82
1F68 20 47 BA A9 3A 85 00 20s6E 1FF0 8A A9 45 20 47 8A 20 4I,58
1F70 47 8A 20 4D 83 A2 00 B8EsSC 1FF8 83 00sDE

1F78 02 AC A9 CC 8D OC A8 A0»60 69DR

1F80 10 8C 8C 1F BC 00 A8 BEs6?
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HANILING BASIC DATA FILES & MULTIFARAMETER SR FUNCTIONS

The following letter and BRASIC rrodram describe 2 novel method of
handling dats files in BASIC. You will have to work out wour own
methods of deletion and urdating, This should be not too difficult with
a two recorder sustem. The demonstration srodram should give wou many
ideas along these lines.

Arn added bormus are the excellent examrles of how to make dood use of the
multirarameter rassing carabilities built into BAS-1. (I have sgeen no
other Microsoft BASICs with this feature’ do wou krnow of anw which do?)
Also shown 1s a3 very indgenious method for ensuring that USSR will return
the correct value (to make ur for 3 "bug® in RAS-1).

Here are some rarameter values which maw helr wou in wour analwsis of
the rrodram?

DEC HEX LABEL

42570 = $AL4A F3L
-31245 = $85F3 L21E+4
-32400 = $8170 ERMSG-1
-11957 = $D14E RETURN-1
-29049 = $8E87 DUMFT

Note that FPOKE recuires rositive inteders above $8000y while USR
recuires nedative inteders.

Arril 27,1980
Dear DOr. Luxenberdy

Ever since I dot BASIC running on my SYMs I wondered how I could best
handle Data Files. John Blalock now Frrovides a rartial answer buw
showind how to save and load 3ll data residindg in S5YM a3t one time (s,
MICRO 23:21). Howevers what I am still after is a8 convenient wav in
which one can manirulate data records under control of BASIC rrodrams.

By now I have tried several arrroaches and - even though still lookins
for 3 better waw - find that a few BASIC statements surrorted onls by
existing MON and BAS subroutines can rrovide a8 halfway decent HS tare
handlind carability. For rroduction runs sou can do wtih only six
rrogram liness the attached listing is exranded by remarks.

The basic arrroach is this! The tor rade in RAM serves as I1I/0 Buffer.
USR-calls to the Monitor save or load the buffery while BASIC rrodrams
access the area with FEEK or POKE. All this is accomrlished by two
short subroutines. The Tare Write Subroutine bedinning at line 1000
takes the string T$ handed to it by the main rrodram» transfers its
contents to the buffer and calls the monitor to write it on tare with an
I ecual to TI (determined by the main rrogram). The Tare Read
subroutine starting at line 2000 takes the ID (TI)y causes the
arrrorriate record to be read by the monitor and hands its contents to
the main eprodram as string T$,

The commented version of the rrodgram should exrlain itself, excert for
the USR call in line 2000! In srincirley the call is to location -3124%5
or hex 85F3 which dets us to the LOADs HS FMT, 1 FARM entrw of MON 1.1,
The first rarameter of the call (0) is not used, When truing to returny
SYM finds the second rarameter (-32400) still in the stacksy increases it
by one and takes that as "return address®". This dets us to hex 8171,
the ERMSG entry of MON 1.1, Now if there has been an error during reads
the carry is still set and an arrrorriate error messade will bhe rrinted.
Uron return the third rarameter is found and control does to hex [14C, 2
subroutine in BAS which makes the contents of A»Y available to
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subsecuent. BASIC rrodram sters (Note that there is this flaw in ERASIC
Vi.1 which recuires uou to JMF or JSR to [14C when wou want to rass a
rarameter from 2 machine languade subroutine to 8 BASIC rrodram).
Finallg the return to RASIC is made.

The wvalue of USR at that time harrens to be rositive if the tare-read
was successful (CHKHy the HI rart of the checksum of 38 short record is
alwawvs rositive)r while eractically 311 error conditions result in 2
negative value (excertion! 2F» the "last character not ‘/’ error"s which
I have not seen harren wet and which -should it ever harren - lets wou
e waw of ERMSG at least know that something is wrong), In case of
error thenr line 2010 is executed fullwi normally we rroceed to 2020,

I‘’d hore that &ll this or a3t least the trick with the extra rarameter
-11957 can be of helr to someone. It would have saved me 3 few hours
had I known earlier about it.

I’d be interested in hearing from others trwing to imrlement RASIC Dats
Files.

Sincerelygs
Hans W. Gschwind

BASIC DATA FILE HANDLER - HANS W. GSCHWIND
gindelfinger Wed 30

7250 Leonbers 7
West Germany

MR. GSCHWIND’S FRINTER USED A TWO COLOR RIEEONy SHOWING USER
ENTRIES IN RED' WE HAVE USED UNDERLINES TO SHOW USER ENTRIES.

.

MEMORY SIZE? 3840
WIDTH?

3327 BYTES FREE

BASIC V1.1
COFYRIGHT 1978 SYNERTEK SYSTEMS CORF.

oK

tgngg THESE LINES ARE THE "KEY® TO THE FROGRAM!
0 UNDERLINES INDICATE FARAMETERS TO EE

s CHANGED' IF MORE MEMORY IS AVAILAELE

1000 FORI=1TOLEN(T$) FOKE3839+I»ASC(MINS(TEyI»1)) INEXT

1010 FOKEA42574,TI!FOKE42573,15FORE42572y0FOKEARS571 415,

1020 FOKEA42570,LEN(T$) IQ=USR(-29049,128) !RETURN

2000 T$=""I1FOKE42570yTIIQ=USR(-31245,~-11957,~-32400,0)

2010 IFQ<OTHENFRINT". BACK TAFE AND CONT ":!STOFIGOTO2000

2020 FORI=3BA4QTO3839+FEEK(254) :T$=T$+CHR$ (FEEK(TI)) INEXTIRETURN

OK
LOAD &
LOADELD
OK

LIST  REMARKS HAVE EEEN ADDED TO THE °"KEY® BY WAY OF EXFLANATION!

991 REM
992 REM %XXXX TAFE HANDLING SUBROUTINES FOLLOW XXxXkx
993 REM LAST FAGE OF 4K SYM SERVES AS 1/0 RUFFER
994 REM LIMIT MEMORY SIZE TO 3840 AT START UF
995 REM
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904 REM XXXKXKXXX TAFE WRITE SUBROUTINE sookkkokkok
997 REM ENTER WITH TI = RECORD ID AND

998 REM T$ = CONTENTS (UF TO 255 CHARACTERS)
999 REM FIRST DUFLICATE T4 IN I/0 BUFFER?

1000
1008
1009
1010
1020
19935
1996
1997
1998
1999
2000
2009
2010
2019
2020
OR

FORI=1TOLENCTS$) tFOREZ839+1sASC(MIDS(THy Ly 1)) INEXT

REM NOW FOKE RECORD IDy START- AND END ANDRESS

REM THEN CALL MONITOR TO SAVE BUFFER. FINALLY RETURNS
FOKE425745 TItFOKE4R2573y15FOKE4ARSE72y O FORKEARE71 415
FOKEA425705 LEN(T$) :Q=USR(-2904%y128) RETURN

REM

REM ¥kkkxkkx TAFE READ SUBROUTINE Skkkkxikokk

REM ENTER WITH TI=RECORD ID TO EBE READ

REM SUBROUTINE RETURNS T$ TO MAIN FROGRAM

REM CLEAR STRING T$» FOKE RECORD IDs CALL MON TO LOADS
T$=""tPOKE42570,TI!Q=USR(~31245,-11957y-32400+0)

REM NOW FROVIDE FOR RECOVERY FROM READ ERROR:
IFQ=OTHENFRINT®, BACK TAFE ANDI CONT ":!STOF:GOTO2000
REM FINALLY RECONSRUCT STRING T$¢ AND RETURN?
FORI=3840T038394+FEEK(254)  T$=T$+CHR$ (FEEK (1)) INEXTIRETURN

LOAD T
LOADED

OK

LIST

10
15
20
24
25
30
40
50
60
70
80

HERE IS5 A DEMONSTRATION FROGRAM TLLUSTRATING HOW THE
"KEY" MAY ERE USED:

PRINTIFRINT"ADDRESS FILE®" iFRINT

REM INTENDED ONLY AS EXERCISE IN

REM HANDLING OF MAG TAFE IN SYM BASIC

REM

REM dokkkkokkk GENERATE FILE Xdokdkkkxxk
PRINT®"SET UF TAFE FOR RECORDING" !FRINTIFRINT
A$=CHR$(013)+CHR$(010) !REM CRLF (USED REFEATEDLY)
INFUT"ACCOUNT? Ok TERMINATES FILE) "iAl$
IFA1$="%"GOTO120:REM GO TERMINATE FILE
INFUT"NAME? "iA2%

INFUT"STREET? ®"3;A3%

INFUT"TOWN, STATET "iA4%sA5S

100 PRINTI!T$=A1%+AS+A2$+A$+A3E+AS+HA4SE"y "+ASSIREM COMFOSE T%
110 TI=2:GOSUBR1000:GOTOS0!REM WRITE T¢$ ONTO TAPE AND GO RACK
120 T$="%"21G0SUR1000!REM WRITE EOF

130 PRINTIFRINT*FILE TERMINATED®

134 REM

135 REM Xkkkkkkk FRINT FILE XX¥kXxkk

140 INPUT"SET UF TAFE FOR FLAYEACK. THEN TYFE GO "3Al$

150 TI=0:GOSUR2000!REM READ NEXT RECORD (I.E.T4$) FROM TAFE
160 IFT$="%"THENFRINT!FRINT"END OF FILE"IEND

170 FRINTI!FRINTT$IFRINT:GOTO150

991 REM

992 REM XX¥kk¥ TAFE HANDLING SUBROUTINES FOLLOW XXX

993 REM LAST FAGE OF 4K SYM SERVES AS I/0 RUFFER

994 REM LIMIT MEMORY SIZE TO 3840 AT START UF

995 REM

296 REM ¥¥kxdkk¥x TAFE WRITE SUBROUTINE Xdokk¥kkxk

997 REM ENTER WITH TI = RECORD ID AND

998 REM T$ = CONTENTS (UF TO 255 CHARACTERS)

999 REM FIRST DUFLICATE T$¢ IN I/0 BUFFER:

1000 FORI=1TOLEN(T$) (FOKE3839+IsASC(MIDS (TS Iy1)) INEXT
1008 REM NOW FOKE RECORD IDs START— AND END AUDRESS

1009 REM THEN CALL MONITOR TO SAVE RUFFER. FINALLY RETURN?
1010 FOKEA2574yTIIFOKEARS73y15FOREAR572, 0IFOKE4ARS571515
1020 FOKEA2570sLEN(T$) :Q=USR(~29049,128) {RETURN
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1995 REM
1996 TMOKKOKOKKKKX TAFE READ SUBROUTINE kkkokkkokxk
1997 REM ENTER WITH TI=RECORD ID TO RE READ
1998 REM SUBROUTINE RETURNS T¢% TO MAIN FROGRAM
1999 REM CLEAR STRING T4, FOKE RECORD IIs CALL MON TO LOAD?Z
2000 T$=""tFOKE42570y TIIQ=USR(~31245,-11957y~32400+0)
2009 REM NOW FROVIDE FOR RECOVERY FROM READ ERROR?
2010 IFR<OTHENFRINT", BACK TAFE ANDI CONT ®"Ii1STOF:GOTOZ2000
2019 REM FINALLY RECONSRUCT STRING T$ AND RETURN?
2020 FORI=3840TO3839+FEEK(254) iT$=T$+CHR$ (FEEK(I)) INEXTRETURN
0K
FuN

AIIDRESS FILE

SET UF TAFE FOR RECORDING

ACCOUNT? (X% TERMINATES FILE) 001
NAME? SYM-1 USERS’ GROUF

STREET® F. 0. BOX 315

TOWNy STATE? CHICOyCA 95927

ACCOUNT? (X% TERMINATES FILE) 002
NAME? SYNERTERK SYSTEMS CORFORATION
STREET? 150 SOUTH WOLFE ROAD

TOWNy STATE? SUNNYVUALEsCA 94086

ACCOUNT? (x TERMINATES FILE) 003
NAME? MICRO TECHNOLOGY UNLIMITED
STREET? F., 0. BOX 17104

TOWNy STATET RALEIGHsNC 27605

ACCOUNT? (x TERMINATES FILE) X

FILE TERMINATED
SET UF TAFE FOR FLAYBRACK. THEN TYFE GO GO

001

SYM-1 USERS’ GROUF
F. 0. BOX 315
CHICO» CA 95927

A TAFE READI ERROR WAS
DELIBERATELY FORCED AT
¢ THIS FOINTy RBY STOFFING
SEEAK L THE CASSETTE READERs TO
CONT ILLUSTRATE HOW TAFE
Ee—— READ ERRORS ARE HANDLED

ER FF. BACK TAFE AND CONT

002

SYNERTEK SYSTEMS CORFORATION
150 SOUTH WOLFE ROAD
SUNNYVALE, CA 940864

003

MICRO TECHNOLOGY UNLIMITED
F. 0. BOX 12104

RALEIGHy NC 27605

ENDI OF FILE

OK
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UFGRADING OF KTM-2 TO KTM-2/80
KTM~2‘s after Serial No. 0733 can be urdgraded to 80-column cera-
thilities., The #=rocess involves clearing out rludded solder holess
cutting one traces wiring one Jdumrersy soldering in five dir socketss and
installing one ROM chiry two RAM chirs» and two TTL chirs. If wou want
to make the modification» contact FEob Muers (address below) for
additional information and rrices on the urdrade kits, Incidentallu:,
the -2/80 can be "switched® to a 40 column disrlay whenever gou needs or
wishs to use 3 standard TV receiver through an RF modulator.

We have been in telerhone touch with Eob about this and other matterssy
these rast mans monthsy and he has sent us 3 number of BASIC subroutines
which would be useful in 8 “bookkeering® rackade. Instead of Just
diving his addressy we’‘re rublishing his 1last letter to uss which
contains an interesting free offer?
Bob Musers
109 Fire Lane
North Care Maws NJ 08204
usa
Home 409 884-0422
Work 609 522-7781 Ext. 250

15 Maw 1980
Dear Luxs

A freebie for the SUG. Eecause I learned to count in Octal way
back when» I still think *"HEX" is a curse. To that end I have done
something useful with mw SYM-1, I took an old number base conversion
rrodram and 23dded some rarts to make it Frint ur 3 list of the decimal
and hex boundaries for each 1-K bste block of memory.

The size has been reduced so that it will fit inside the front
cover of the SYM-1 Reference Manual (or anvwhere else the same size).

Ang  Octaslmaticians (we that can count without using our thumbs) or
other SUG members who would like @ corw or two can have them bw sending
me a3 self-addressed and stamred envelore. If thew want a3 cory of the
number hase conversion srodrams make it a ledal size envelore and two
fifteen cents stamrs (or the ecuivalent in international rostase).

The whole works is on four sheets of 8 1/2 by 11 rarer for one
chart and the rrodram.

Sincerely,
EBob Muers

F+8+ A courle of rost scrirts!?

1. If anuone wants an examrle of how not to rrodgrams thew get that free
with +the erodgram. It was 2 kludge Job to bedin with., When I got done
adding a1l the neat touches it broudght rnew meaning to the Easic ‘“wend
while® command., (0Or rerhars "wend 8l1 the while®).

2+ Ain’t Carl Moser’s SWF-1 GREAT!

RAM
(Editor’s note! That °"RAM' at the end of the letter is Bob’s initials!)
MORE ON SWF-1
Some of our contributors are bedinning to submit their articles on
cassettessy in RAE-1 format. This makes the task of editing for

rublication so verw much simrler, We transfer from cassettes to

diskettes for dreater conveniencer and then edit their "manuscrirts® for

SWF rrocessing, SYM-FHYSIS 4-23
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S0  thaet gou can see how this is dones we erint belowr in ®roush draft*
formy & rortion of +the introductory raradrarhs to Mr. Gschwind’s
article (which arrears on radge 4-19), We have thrown in some comments
(following the macros ".3") exerlaining how SWF-1 may be used more
effectively, Nowy when our contributors SWF their manuscrirts them—
selvesy editing will become a verw minor task!

MO 73 &5 1
«NOFILL
HANDLING EASIC DATA FILES & MULTIFARAMETER USR FUNCTIONS

+JUST

The following letter and BASIC rrodram describe 3 novel method of
handling data files in EBASIC.

You will have to work out vour own methods of deletion and urdating.
This should not be too difficult with 3 two recorder sustem.

The demonstration srodram should give wou many ideas alond these lines.
s 2

Here are some rarsmeter values which maw helr wou in wour analusis of
the srodram?

siNote how the "tabulating® mode is entered and exited here.

sr0rdinare text is entered as wou would ordinarile enter ity and the
Jfediting "macros” are entered later.

+3In data which is to bhe tabulated use """ instead of srace.

siNote that there is no need to tre to make line lengths balancer and it
+Fis a8 dood ides to bedin each sentence on 38 new line.

+#This makes for easier editing, and rermits wou to use the RAE >MOve
sscommand to rearrande sentence order if desired.

+30ne of the enhancements most needed in SWF-1 (SWF-27) is the addition
+30f 3 TAR mscro of the form +TAE N1 N2 N3 N4y resronding to the TAER
s3kewy (CONTROL I).

M 15
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«NOFILL

G DECaReaCHEXEE oSS ORI

T42G70 = $AL4ATTTTTRIL

~29049 = $8EB87"""""DIUMFT

MO

« 2

+JUST

Note that FOKE reeuires rositive inteders sbove $8000y while USK
reauires nedative inteders.

PRINTER INTERFACING

The three most common tures of printer interfaces are through the RS-232
rorty the 20 mA loory and the Centronics FParallel Interface. The SYM-1
imrlements the first two interfacesy providing both the necessary
hardware and softwarey at least for that class of rrinters which Frrint
each character as it is receiveds and the SYM allows for rFroviding "rad®
bits with each carriade return transmitted (the default value for PADEIT
in $A450 is $01) to sllow for the carriade return time.

The DECwriter IIs which we are usinds handles the carrizge return delay
by storind characters in a8 buffers then rrints them at 3 higher ratey in
a8 catch-ur modes returning to the lower rate when it has caught ur., The
FPADBIT value of $01 is larde enough so that the DECwriter never uses the
catch-ur mode. By a2 simrle modifications costing around $3.00 for
rartsy the DECwriter can be rersuaded to orerate slwauws at the catch-ur
rater with no damades since it was actuaslly desidned to handle the
higher rate. Thus the new "normal® rate for the DECwriter is now 600
baudy not 300, We dgave ur the 150 rater 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 anu other terminal) at 4800 baud. If
gyour rrinter has 3 lower maximum baud ratesr it can not be driven from
the rrinter suxilliary rort on the KTM-2y unless sou lower the rate on
the KTM-27 this is not too convenient to do. Our choice was to drive
the rrinter through the 20 mA loors which can be set to its own baud
rate inderendentlys, We have written & simrle ratch which rermits
driving either the CRT alone or both srinter and CRT.

Another class of rrinter can be driven at any baud rate ur to 9600 baud,
tbut all characters are bufferedr and not rrinted until & carriasge return
($0I) is received. An additional line between SYM and the rrinter is
recquired to monitor the ‘*rrinter readu® statusy and handshaking software
is recuired to delay further data transmission until the rrinter sidgnzls
that it bhas comrleted its carriade return and is reads for more data,
We have software for this ture of erinter too.

The Centronics interface is easily inrlemented throush one of the
"srare" 6522 VIAsy andr wess we 2lso have the software driver for this.
We are not making any "brand name® recommendationss nor do we rrefer anw
one ture of interface to another. Many of the rrinters on the market
mas rrovide twor or all three interface ortionss and wou can select the
most convenient ortion. Whichever rrinter or interface ortion sou
selecty if wou have ans software ocuestionssy rhone or write (rlease
include stames)s and we will be harry to rrovide wou with the recessary
data and/or software at no cost.

AFFLES VERSUS ORANGES (continued from rade 2)

I am sure many of usy during reriods when SYM has frustrated uss wish we
had dotten the Arrle instead. But, when my SYM is doing its thing, and
doing it well (which is better then 99.9X%X of the times once the earlyu
cassette - rroblems were solved)s I am rleased with my choicer and the
added pride of having raised my SYM to be what I wanted it to be.

Because friends occasionalls do ask us for 2 comrarision» or a recom-
mendations we did comrare the two sustems for cost and effectiveness.
If there is room left in this issue (highly unlikely) we will rublish
the study results. In any eventy the final conclusion was thats for the
same amount of mones outrut, the SYM-1 can lead to a better "customized®
sustemy andy - if wou credit the value of the hours you have srent to the
cost of education, vou mas be better off with the SYMs from the hardware
cost standroint. We’ll discuss the software situation in the next
issue.

RANDOM FILES

WE WILL be teaching a3 weekend course on Microrrocessor Sustems for the
Universits of California at Davis (Just west of Sacramento)y on the
weekend of December 5-7y 1980. All rarticirants will receive a SYM-1,
rlus some useful software on cassettesy with source listindgs. The course
fee will be around $475% for further informationy contact Garrett Jonesy
UC Davisy Daviss CA 95616, (916) 752-2177.

WE HEAR that & realls nice enclosure for the KTM-2 (and /780) will very
soon be available from an inderendent source., We’ll rublish rrice and
delivery information in Issue #35.

WE HAVE a very heavws teaching, travelinsg, researchs and lecture schedule
rlanned for this falli &2lso we are committed to delivering the
manuscrirt for the second edition of our McGraw-Hill (1968) book (with
Re L+ Kuehn)y “"Disrlas Sustems Endineeringr" to our new rublisher by
gear’s ends This maw delas Issue #5 (Sertember/October) for awhile. If
this should harreny count on 28 combined double-sized Issue #5/6
(Sertember/October/November/December) somewhere in the middle of that
iod!
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ONCE THIS issue does to rress (and then to the rost office) we will have
enough time (?) to install and evaluate FORTH and tins c (a3 subset of C»
a Fascal-like landguage). We have studied the manuals and are anxious to
imrlement and use both landguasdess each for its own wunieue advantadges.
Jack Erown has nearly comrleted his own enhanced version of SYM FORTH.
Both languadges have very effective Users’ Grours for rrodgram exchandgdes.

THERE ARE at least a few score SYM users in Australia and New Zezaland,
Johm F. Newman» 1/14 Marine Pdey St. Kilda» Vics» 3182y Australias has
exrressed an interest in forming a3 "local® SYM Users’ Grour.

OUR COMPUTER room wall has a dgallerws of rhotos sent in by readersy
showing how thew have radkaded their SYM sustems. What diversituysy what
imadinations what ingenuity! And some of the SYM arrlications described
to us are almost unbelievable.

WE PLAN to det out RAE NOTES No. 3 by the end of July. These notes
will rrovide the detsiled rages zero and one memorw marsy as rFromised.
We hore to include information on how .CT (continue on tare)s and the
Relocating Loader can be modified for Disk Orerating Sustems.

WE ARE verws much interesteds and so would our readers bes in hearing
more from wou 3bout interfacing SYM to Disk Sustems.

HARDWARE RECOMMENDATIONS

We are wusing the *First Mate®" rrototuring sustems desidned by Richard
Turriny and marketed through MicroMatey F. 0. Box 50111y Indianarolisy
IN 46256y for 2311 of our exrerimental interfaces to SYM. The board
mounts rigidly to SYM on nslon standoffs fitting into existing holes on
the SYM boards without blocking the keurad and disrlag. We do like it!

Dick’s newest Frroducts which we have not seen wsets is the ColorMate PC
Boards 2 color video board for the SYM.The ColorMate Boards with full
documentationy will sell for $50,00. The ColorMate is desidned around
the Motorola MC6847 video disrlay denerator. It is built on 3 4 1/2 by
6 1/2 inch circuit boards reeuires a3 sindle 5 volt suprlw and interfaces

directls to the Exransion connector. It rrovides nine modes of
oreration randing from 192x128 full drarhics to 16 row by 32 column
alrhanumericsy and ur to nine colors rlus reverse video. Write

MicroMate for more detazils. Shades of the Arples full color from SYM!

SOFTWARE RECOMMENDATIONS

We have been reviewing a number of rrodrams distributed by THE 6502
PROGRAM EXCHANGEs 2920 Moanar Renos NV 89509, and suddest that wou write
for their newest catslod. Flease send $1.00y US/Canadas $2.00 overseas.
Two prodramss in rarticular should interest many of wsou. These are a
SYM version of Peter Jenninds’ Microchess for KIM» urdraded to use a
terminal disrlay (much nicer then the keurad)sy and HUEY. The latter is
8 revised version of & prodram first rpublished in KILOBAUD, December
1977. With HUEYs vour SYM/Terminal combination can be made to emulate 2
rrogrammable rocket calculator. That iss, of courses euite 2 ster down
and backwards from BAS-1» but HUEY is worth having for one imrortant
reason. Haven’t wou ever wondered how those rocket calculators are
rrogrammedy and what kinds of aldorithms thew use internallw for arctany
lody x to the u rowers etc.? HUEY will fully educate wou alondg those
lines. Well worth the cost.

The EXCHANGE also offers a number of higher level landuades for SYM.
These include FOCALy XPLO» and TEC (2 Text Editor). We rlan to review
these in the next issue’ our rpreliminary tests showed them to have some
interestindg features and arrlications.
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SHOFPING LIST ADDENDUM

All prices dgiven below are now obsolete. Flease use rrices
on the most recent issued *Shorring List®.

WE HAVE A LARGE NUMBER OF KTM-2/80S ON HAND FOR IMMEDIATE LELIVERY
CONTACT US FOR SPECIAL SUMMER SALE FPRICES.

WE HAVE MADE A SPECIAL BUY ON 2114 (450 NS) MEMORY CHIFS.
SALE PRICE $5.00 EACH POSTFPAID US/CANADA. OVERSEAS FLEASE ADD $1.00
TO EACH TOTAL ORDER FOR AIRMAIL.

WE MADE A LARGE FURCHASE OF MTU DAC MUSIC BOARDS (INCLUDING HARDWARE
MANUAL» SOFTWAREs AND CASSETTE) AND ARE OFFERING THE FOLLOWING RE-
DUCED PRICES» FIRST CLASS/AIRMAIL:

$46.00 US/CANADAsy $47.00 EUROFE, $48.00 ASIA/FPACIFIC.

NEW ITEMS (OLD ITEMS ARE ON THE BACK PAGES OF ISSUES 1, 2y AND 3)

BOB PECKs AUTHOR OF THE *SYM/KIM APFENDIX TO THE FIRST ROOK OF KIM»*®
AND THE *"SYM-1 HARDWARE THEORY OF OFERATIONS MANUALy," REVIEWED IN
EARLIER ISSUESsy HAS A NEW AND EVEN MORE USEFUL BOOKs THE "SYM-1 MONITOR
THEORY OF OFPERATIONS MANUALs' WHICH DESCRIBES THE FEATURES OF MON 1.1,
AND THE USE OF ITS SUBROUTINES. THE °*MONITOR MANUAL® IS AVAILAELE
THROUGH THE USERS’ GROUP FOR $8.00 FOSTFAID US/CANADAs, $9.50 AIRMAIL

(OVERSEAS.
COPYRIGHTS AND COFYING °"RIGHTS®"

As noted in the mastheads clubsy educational institutionss and other
noneprofit ordanizations may freelwy rerroduce and distribute any rortions

of SYM-PHYSIS.

It is rrobably safe to assume that this is beind donesr not onlwy with
SYM-PHYSIS, but with the software offered by the S8SYM-1 Users’ Grour.
Nowr two or three or four cories seem °"fair® under the coryright laws.
We ourselves share rurchased software occasionally with at most one or
two verw close colleadguess but such exchandges are not rlanned at time-
of-purchase. Thew occur srontaneouslys during technical discussions:s
when we are actualls working todether with the softwares and rroblems
arise on its use., On the other handr rurchasindg one coryr with the
intent of making ten or twenty or fifty durlicates for distribution does
make it seem like the ordganization or drour is in the rerublishing
business on the side.

Maw we suddest that if wou rlan to make five or more cories of software
cassettes and listindsy and are a club devoted to the furtherance of
SYM-1 Userss whe not ask for a drour rater as wou would do for hardwares
or buy a3t least one cory for each five members? That waw vou det am BOZ
discounty and still can feel that wou are doindg wour bit to encourade
the production of high-eualitys low-cost software for the SYM-1.

BLALOCK PRICE INCREASE

The prices for the 4K Memorw Board and the Double ROM Chir Holder
for RAE-1/2 have been increased to $8 and $16 resrectivelus, EBlalock’s
correct address is on rade 3-27.

ERROR CORRECTION
JOHN VALENTE of Marlboros VTs was the first to roint out that we had
mislabeled the rpins of the 4050 chir on rade 3-24, To correct the

drawing, interchande the rin number rairs as follows: 7 and 6r 5 and 4»
3 and 2. Sorry sbout that!
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