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TSH B GEN = 1 USERS® 6 ROUP NEWSLETTER

ISSUES NUMBERS S & 6 —~ SEPTEMBER/OCTOBER/NOVEMBER/DECEMERER 1980

SYM-FHYSIS is 3 bimonthlw rublication of the SYM Users’ Grours F. 0.
Box 315y Chicoy CA. 95927. SYM-FHYSIS and the SYM Users’ Grour (SUG)
are in no way associated with Sunertek Sustems Corroration (SSC)» and
$8C has no resronsibility for the contents of SYM-FPHYSIS. SYM is =&
redistered trademark of SSC. SYM-FHYSISy» from the Greeks means the
state of drowing todethers to make grows to bring forth.

We welcome for rublication 211 articles dealing with anu asrect of the
6YM-1y and its wvery close relatives. Authors retain a2ll commercial
cordrights. Fortions of SYM-FHYSIS maw be rerroduced by clubs and edu-
cational institutionss and adartations of rrograms for other comruters
may be freely rublisheds with full credit diven and comelimentary cories
rrovided to SYM-PHYSIS and the original suthor(s). Flease include 3
self-addressed stamred envelore with 211 corresrondence.

Editor/Fublisher? He R. "Lux® Luxenbersg
Fublisher/Manadger? Jean Luxenberd
Associate Editors? Thomas Gettuss Jack Erown

SUBSCRIFTION RATES!
USA/Canada $9.00 for Issues Numbers 1 through 67 overseas airmail

$12.50y pauable in US dollars to "SYM Users’ Grouss® F. O, Eox 315
Chicor CA 95927y Telerhone (916) 895-8751. i w

The In@roductors Issuey Number Oy dated Sertember 1979y is not rart of
the first wuear’s subscrirtions but is available seraratelys rostraid
first class or air mail, for $1.50 in USA/Canadas $2.00 elsewhere.

COMMENTS AND REMARKS

This double issue marks the end of our first vear of rublication as a
bimonthly., Many of our readers recuested that we <o monthly....No
wag!!!l! Qur own inclination was to dror the newsletter entirely, and to
retire to 3 subtrorical raradise somewherer far from =2 source of the
necessary rower to orerate a3 SYM.

Computer newsletters seem to have short (but merrs?) lives. Eric
Rehnke’s KIM-1/6502 USER NOTES did not cuite make it throush its third
Hear. Eric is now with Rockwell Internationals editing their in-house
newslettery INTERACTy for the AIM-65. We read it resularlys for ang
ideas which we can rossibly asSYMilate into our own sustems. VIFERy the
newsletter for the RCA COSMAC VIF (Versatile Interface Frocessors an
exellent 1802-pased sindle board comruter) lasted only two wears. The
Fet Gazette slso had.8 short 1life sran. Fortunatelw, COMFUTE. is
carrying on with the mission of these newsletters.

Welly we’re not wet ready to euit, though we do feel mightw tired at
timesy s0 we’ll try for another wear, To ease the freauencs of the rain
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somewhaty while rossibly incressing its intensity accordingluy we will
40 euarterls., Insted of 24 rades six times 8 seary SYM-FHYSIS will be
346 radesy four times a wvear. Any advertising materials will be on extra
madessy and no editorisl material will be sacrificed.

We arepreciate the mang letters and telerhone calls which we have
receivedy thanking ws for the services rrovided by the Users’ Grour,
These kind words do make our efforts seem worthwhiles and rrovide the
incentive teo continue. We =2re now only about 3 month behind in our
corresrondences howevers for which we offer our arolodgiesr and two or
three months late on RAE NOTES No. 3. At leasts we are able to keer ur
with wour telerhoned cuestions!

Incidentallyy if anvone is rreraring an index (for rersonal use) in RAE
formaty on cassettes of the materiazl in Issues 0 throudgh éy we would he
rleased to publish it in Issue 75 we’re sure other readers would &also
arrreciate it.

SYM AS A FERSONAL COMFUTER & THE EDUCATIONAL/ACADEMIC MARKET

SYM-1s like many other single board comruterss was intended to serve
erimarily as a simeles versatiler relativelu inexrensiver sustem test
and evaluation vehicler and a3s a "learning sustem® for the rarticular
family of chirs sourced bs its manufacturer.

As was the case with several other single board comruterss users
quickly reslized that SYM could form the basis for a rowerful
*rersonal® comruters rersonals not onle in the sense that it is
rersonally affordables but because it can be °rersonalized® to match
the user’s needss and rersonalitu. As of this writings, there are about
20,000 SYMs out theres and we have about 1000 subscribers. Many of our
subscribers have more than one SYM» and mang non-subscribers read
horrowed cories. SYM-PHYSIS thus reaches at least 5% of the SYM
ownersy and rperhars 3s manw as 10%. Manw owners are using their SYMs
in far more sorhisticated wass than could ever have been forseen.
Their SYMs are beind exranded into full-blown sustems (no two 3alike)
for unique arrlicationss and withy of courses mostly non-Sunertek
add-ons.

The only maJor accessories or exransion eroducts marketed bs Sunertek
Systems Corroration which are rriced at the rersonal comruterists’
Frice level are BAS-1s RAE-1s and the KTM-2s (nowr also the -3s). As
is the case with Arrles Pety TRS-80s etc.r» numerous entrerreneurs are
sroviding SYM comratible accessories and exransions at rrices far lower
than the "original source® can rrofitably meet 3t low volume. Sunertek
Sustems sees its mador market as the larde volumes OEM/Industrial users
not the educational/academic or rersonal sustem users and has oriented
its marketing and customer surrort services accordinglgy a3s many SYM
owners are discovering., Where thens are the non-0EM/Industrial users
to find the technical (both software and hardware) surrort for their
systems?

The ortimum surrort that a comruter manufacturer can rrovide for its
educational/academic and rersonal sustem customers is to surrort a
users’ droury which can then rrovide a vehicle for "self-surrort."' We
feel that Sunertek Sustems is rroviding us (8s the Users’ Grour) 31l of
the surrort (morals and technical) we needs and that this surrort will
continue to increase as we continue to rrove that wes in  turny are
rassing this surrort on to SYM users. In shorts we believe that 8SC is
#roviding excellents and an increasing amount» of user surrort, throush
their surrort of the SYM Users’ Grour.

We feel that the educational/academic market for suystems built around
the SYM-1 $ BAS-1 ! RAE-1 ! KTM-2/80 nucleus is far drester than
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VERY CHEAF EFROM ERASER

In BYTEy Vol.2y No. 1 Januars 1977y many sears agor Lawrence Burbeu
described how to “Build the ‘"Coffee Can Srecizl®" EROM Eraser.’ UWe
finally were able to check out Mr RBurbeu’s suddestions last weeks and
can suddgest an even chearer arrroachi skir the coffee can!

Nearly four weeks after we asked our local arrliance dealer to order
some for usy we received three of the Swlvania 4 W Germicidal Lamrss
Ture R, These lamrs are less than 1 1/2 inches in diameters and recuire
an adartor (their base is like that of an outdoor Christmas tree lamry
known 3s "Intermediate®) to fit into & standard lamr socket. We
obtained two wall mounting lamr sockets and wired them in seriess rut
the Ture R in ones and 3 25 W lame in the other. The 25 W lamr dlowed
hrightlyy but the Tyre B did rnot. When we switched to a3 40 W lamre the
Ture B lame bedan to dlow after 2 few seconds of warm-ur time. The
series lame is reequired for current limiting, otherwise the Ture B will
40 "roof* and erobably srread mercuryg varor a3ll around., The 40 W seems
righty so I didn’t move ur to a8 60. The Ture E ran very cooly so I
rlaced a "loaded" (incorrectly) 2716 EFROM directly on tor of the lamr.
After 10 minutes the EFROM read 2311 FF’s when checked out in the SYM.

Noy I didn’t use the coffee can recommended bw Burbees nor did I use the
#air of bread-bsking tins recommended (for ese-safety) by L. B. Golter
in ‘Build & Low-Cost EPROM Erasers’ EBYTE, Arrils, 1980. The corrusgated
rarer in which the Ture B lamr was wrarred had the following warninsg!

The eges and skin should be rrotected from the
direct raus of this dermicidal lame. Ordinary
window flasss oracue materialsy or clothing are

adecuate srotection.
I used a8 riece of cardboard for rrotection. A second warning arrears on
the wrarrer?

This lamFr emits some ultraviolet wavelengths which
rroduce ozone in the air. Where the sharr odor of
ozone is detecteds rersonal exrosure should be
avoided as inhalation for rereated reriods or over a
half hour at a3 time may cause resriratory
irritations

Yess there was & minor ozone odor within an inch or two of the lamrs but
none 8t a8 distance of one foot» so I see no rroblem here. I have no
data on lame lifes but I have written Sulvania for a8 srec sheet on the
Ture B. Thew are surrosed to 1last uears in clothes driers (as
"dermicidal® lamrs)s however. And one more “"fact®"! U. S, rostasde
stamps fluoresce besautifulls in the "short-wave® wultraviolet radiation
emitted by this ture of lamey but not under londger waver so-called
"black light® radiation.

MORE ON THE TYPE "B" LAMF

We now have more information on the Tyre *B" Lamr recommended above as a
*chear® EFPROM Eraser. Ture B refers to the tusre of =lass wusedi this
ture of dlass transmits ozone generatindg radiation at 185 nm (1 mw for
the 4 W lamr)y as well as '"erasing® radiation at 254 nm (100 mw for the

4 W lamer), The ozone itself has no odori the odor commonly attributed
to ozone is actually that of the nitrous oxide it forms in combination
with atmosrheric nitroden. The Ture B lamr will neutralize

obJectionable odorss such as stale tobacco smokes or mildews etc.y» ands
from what I can gathers if wou cannot smell the nitrous oxides the ozone
has reverted to oxwdens and presents no hazard.
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The srecification sheet for the lamr states that the dglass used in
ordinary esedlasses rrovides adecuate eue rrotections and that the skin
can stand continuous radiation at an irradiance of 0.1 ulW/se.cm. Since
the 4 W lame rroduces an irradiance of 1.2 uW/se.cm. 3t one meters it
would be "skin-safe" a3t 3 meters.

Angways I am now convinced that suitable ewe/skin rrotection is rrovided
thw  the cardboard tube from a3 toilet tissue rolls which fits nicels over
the lamr. The tube can be cut to be slightly longer than the lamrs» and
a8 riece of conductive foam in which the EFROM to be erased is inserted
can serve 3s the "lid." What could be chearer? And deodorize the room
at the same times if the air is circulating?

The lame is rated a2t 0.35 A at 10.5 V (I measured 10,5 VAC when in
series with the 40 W incandescent lamr)y and has 3 rated 1life of 4000
hours.,

CASSETTE INTERFACE COMMENTS

Onle two of our rurchasers of cassette software have not been able to
read our cassettes. We sent these two subscribers new cassettesy rlus a
cassette with a 6 minute ssnch signal on one sider and a3 rereated
sequence of one rage blocks on the other sider to give them rlenty of
time to adJiust volume controls. This must have done the Joby since we
have not heard further from them.

We received a2 review cory of 6502 FORTH from Eric Rehnkesy and could not
read it. He rerlaced it with a3 KIM format tares which we did read.
Alsos we have had rroblems reading Jack Brown’s tares. We tried six
recorders and three SYMs with no luck. One of our subscribers in Wales
will be visiting us this months a3nd he asked us to rurchase a3 number of
items for him including two Sanvo 1530A recorders. We rurchased for him
instead two Model 1540A recorders. These are a2 better buys since they
have EJECT» and include the AC Adartors.

While checking these out I tried Jack Brown’s tares on these machines.
Through serendirity (the oscilloscore was connected to the right roint
and the read rludg didn’t fit right in the earrhone Jack)s I discovered
that the inrut wave share was much more nearls summetricaly when the
elud was in onlwe rart wagr leavindg the internal sreaker connected, I
was able to read Jack’s tares thenr but the noise was deafening, I will
look into this matter furthers and rerort next issue. In the meantime I
am sending Jack one of me recorders to ensure detting 3 readable cory of

the source code for SYM-FORTH. (Since ms writing the asbovey Jack has
switched from his "high-euality" recorder to one of Radio Shack’s
chearest modelsy and I now read him Just fine. Seems that rrice
correlates inversels with reliabilitu!)

On the other hands I received 3 cassette +todaw from Sterhen Cole of
Hantsy England at 2800 BRaudy twice normal 8SYM sreedsy which I read
easily., We have alwauys thought of the KIM format as a fallback if the

SYM format doesn’t work» but the KIM sreed takes 21 times as lond.
Cole’s tare made me realize that we could also send the SYM format at
thalf or euarter sreedy if necessary., In comrputing SYM vs KIM format
sreeds note that each SYM bute recuires 9 bits SYM and 18 bits KIM.

RECOMMENDED READING

The two bimonthliessy COMPUTE.» which deals with 6502-based Sustem
Comrutersy and comrute II.» which covered the 6502- and 1802-based
$indle Board Comruterssy are merding into 2 single monthlus COMPUTE.
This is welcome news» indeedy sincey as wou will see elsewhere in this
issuey SYM owners can benefit from rrodrams fory and information sbout
Arrle (and Fet and Ataris and 0SI» and the others). Address, rade 1-8,
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ENHANCING THE SYM-1 I/0 CAFABILITIES AT (ALMOST) NO COST

Ferhars wouy toos maw have wondered why Sunertek "sroiled® one of the
two 8-bit rarallel rorts in VIA #1y a3t $A000» by assidning FB 6 to ON
BOARD CASSETTE IN. The reason was to srovide "comratibilits" with
KIM~1y which lacked FE é for 2 verw €ood reason.

KIM used & rair of 6530’s to rrovide its I/O-TIMER carabilitiess and to
hold the 2 K KIM (Kewboard Interface Monitor) firmware. The 68530y which
Rockwell calls the RRIOT (for ROM-RAM-I/O0-TIMER)s is vers much like the
6532y which Rockwell czlls the RIOT (for obvious reasons)s excert for
also including a3 1 K ROM. In the 6530y PB6 was sacrificed to free its
win  to be used as one of the ROM addressing lines. Sunertek "rerlaced®
the rair of 6530s on the KIM with one 6522 (VIA) and one 6532 (RIOT)»
and rput the 4 K VIM (Versatile Interface Monitors now czlled SUFERMON)
into 8 sindle 4 K ROM. Since KIM lacked PB 6y the SYM desidgners felt
free to dedicate PR é to one of the sustem functions.

With mw KIM I used an 8-bit didital to analog converter (IAC) on the A
Fort for music denerations and then added a3 46-bit DAC on the E Fort. I
was then able to denerate 64 by 64 vector dgrarhics on an oscilloscore.
I didn’t even use the full 8-bit rort because of memors roverty (only
5 K RAM!) .

With one of my SYMsy there is 32 K of memorg for handling vector
grarhics. While detailed vector drarhics on an oscilloscore would
rresent  flicker rroblemss mw  intention is to deflect 3 larde screen
laser disrladr» where the flicker would be rart of the ambience.
Furthermores for direct film recording with the laser beams flicker is
again not a3 rroblem.

Thuss I want 256 bw 256 laser dgrarhics (4 K of memory and rixels) and
the two 8-bit DACs. Alsos see elsewhere in this issuesy I want two 8 bit
DACs for ms new Stereo Music Sunthesizer software rackade from Micro
Technolodgyy Unlimited (MTU)s For theser and mans other reasonsy I have
long been looking fory and and finaslly foundy 3 simrle was to recover
the use of FR 6.

I recently receiveds a3lmost as a gifts a3 used dual trace oscilloscores
which I have been using to "studs® the rerformance of the cassette
interface (some SYMs still have rroblems in this area). Meanwhile the
score helred me to find 3 very simrle wayw to restore the full use of
FBR 6 without interference with the cassette function.

PR 6 is available on the Exransion Connector as rin E-X (AUD TEST). You
can bringd 8 wire from there (or from anw of 38 number of rlaces on SYM)
to near the Arrlication Connector. Since sou are unlikels to need all
of the sidnals on the A connector wou can rerlace any one of them with
FPE 6. Now for the simrle °*fix®, By biasing the inverting imrut (ein 3)
of the LM 311 comrarator (U26) very slightly nedative with resrect to
the non-inverting inrFuty the outrut of the comrarator (which connects
directly to PB 6) will "float® high when there is no cassette inrut;
otherwise it will ‘*read" the cassette inrut values rrorerluy., This
biasindg is easilwyy and vers chearlys done by connecting a3 one megohm
resistor from #sin 3 of U 26 to dround. This may not be the ortimum
value of resistance but it does work well. Andy now: FB 6 is free for
use a8s an outrut when not inrutting tare. Have not tried using it as 3
direct inruty because I don’t need ity but I see no reason whw active
low sidgnals (inactive during cassette inrut) could not be wire-ored to
FB 6 as inruts. I do rlan to use Fort B indirectlw as an inrut thoush»
and either the unused CA 1 or CB 2y in analodg to didital conversionsy as
soon as I work out the details.
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ENHANCING THE SYM-1 TIMER CAFARILITIES AT NO COST

And nowy let’s examine the timer situation, KIM used two timerss one in
each 6530, These timers are of the 6532 (not 6522) ture, One was
dedicated for sustem user the other totally free. Manw KIM ®rodrams
were written using the interrurt carabilities of the 6530/6532 timer.
These maw be adarted directls to SYM. Contrary to the misinformation on
the tor of rade 4-20 of the SYM-1 Reference Manuals 311 32 of the 6532
addresses are available (although mans of these are redundant). In
facty one address listed as being *N/A" is actually used by MON 1.1! See
lines 0256 and 0257 of the cassette interface rortion of MON 1.1.

The four Write Timer addresses at $A41C-$A41F Enable Interrurt. The
four Write Timer addresses at $A414-$A417 Disable Interrurt. Read Timer
at $A404 Disables Interrurt. Read Timer at $A40C Enables Interrurt).
So g0 ahead and wire ur the IRQ outrut of the 6532y and take advantade
of the timer interrurt and the FA 7 edde detect interrurt carabilitiess
if wou need them.

Incidentallys while MON 1.0 used the 6522 timer in its cassette
softwarey MON 1.1 uses the Divide buw 8 feature of the 6532. Since the
count of this clock is comrared with HSEDRY for the 0/1 decisiony it is
arrarent that HSRDRY is the number of 8 (not 5 !) microsecond intervals.
Ands rnows the default value for HSBDRY ($46 = 70 DEC) is actually 560
(ot 350) microseconds. To det am actual value of 350 wusecy HSBIRY
would have to be 44 DEC = $2C. This is far too low. Even to read the
worst tares I receiver I need never do below $39.

It was Gerne Zumchaks of Niasdara Micro Desidns Inc.r 1700 Niadara St.»
Buffalor NY 14207y who rointed out to me the 8 vs § usec error in the
descrirtion of the new (MON 1.1) SYM Hidh Sreed Tare Format. Gene
writes an excellent column for COMFUTE.» and has develored some
excellent KIM/SYM eroductsy including an S-100 exransion bus.

TODAY SYM-FORTHy TOMORROW SYM-FASCAL!

I am not diven to being overlu enthusiastic about comruter languasges. I
have not wet Jumred on the Fascal bandwagons although me academic
colleadues wish to banish BASIC totalls from the curriculumy and rerlace
it with Fascal. Right nows howevery my enthusiasm for FORTH is sdrowing
more raridly with each use. I am willing to rredict that the srecial
issue on FORTH of BYTE Magaziney Vol, 5y No. 8y Audgust 1980, will do
more to srread the rorularity of FORTH than all that has been written on
it up to that issuey and that FORTH mas even overtake FASCAL in
“rorularity,”

Mg first imeression of FORTH was similar to my first imrression of the
H-F calculatorss both based on an aversion to having to store in ms own
head-memory 2 knowledde of what both I and the calculator had rut on the
stack., The Reverse Folish Notation (RPN) didn’t bother mes howevers and
I soon realized that never did I have to keer track of more than a few
items at once.

Whe all the enthusiasm? While rreraring for this issues we had the
orportunity  to learn and use nearly all of the "higher level® landguades
available for SYM. These and their oridins and sources will be reviewed
elsewhere in this issue. FORTH has been rlaced in the rublic domain and
numerous versions are availabler as can be realized at once by scanning
the ads in the referenced issue of BYTE. Eric Rehnke kindls lent me a
review cory of 6502 FORTH» together with a source listing and extensive
documentations and exameles of its use. I wouldr and do recommend his
version highlyy because of the wurdating service and extensive
documentation he is rrovidings for any 6502 sustem other thanm the SYM.
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Fortunately, for SYM ownerssy
has Just finalized 38 version

SYM. It is

called,

Jack Brown (of Erown’s Easic Enhancements)
of FORTHs

esrecially tailored to fit the

naturallyy SYM-FORTH! It is tailored to fully

utilize a1l of the features Frresent
rrovided additional
enhance the editindg carasbility within
FORTH Screens to rrovide interesting grarhics on the MTU
His SYM-FORTH manual and the samrle Screens rrovide a
instruction rackader
sroficience level within a3 few hours.

also sent us
Visible Memorwg.
self-contained

FORTH

"Screens”y

in the SYM monitor. Jack has

for those SYMmers with KTM-2sy to

the basic FORTH rachkadge. He has

brinding wou wur to 3 reasonable

Incidentallysy the 46502 Assembler built into SYM-FORTH occuries less than

1 K of RAM.
most comeact
“free-standing"

While I am i

heing so widelw srokern:s
could have only
chose FORTH. Whu?
(I bet that I
and audio (voice and music).

Urs to nowy
Sumbolic
assembler which can

n love with RAE»

one
Because myY main

Eob Denison’s

2 K Sumbolic Assemblers was the

Assembler available (it 1is still the onlw

be

useful on 3 4 K SYM).

and feel very friendle toward BASIC (it

though desrised by the rrogramming elite)y if I
higher level landuadge on mg SYMy I think I would

arrlications are word Frocessing

could write 3 dgreat word rrocessor in FORTH)» dgrarhicsy

these latter two arrlications.

Jack is now working on
of Jack’s works

a3 SYM-Fascal!

FORTH seemss to mes to be s "natural® for

Having observed both the cualitu

and the sreed a8t which he workss, we should be able to
have a good Fascal on our SYMs verw soon.

MODIFIED EFROM BURNER
Kelow 1s the Wiring List for Gierwic’s Modification of Hobart‘s EFROM
Frogrammer., See rade 5/6 - 27 for more information.
EFROM AA SIGNAL 6522
FIN CONNECTOR NAME
1 ) ADDR 7 2FB7
2 H AIDR 6 2FB6
3 7 ADDR 5 2FBS
4 J ALDR 4 2FR4
S 8 ADDR 3 2FR3
) K ADDR 2 2FPR2
7 2 ADDR 1 2FER1
8 | AIDR © 2FPRO
9 n DATA O 2FA0
10 3 DATA 1 2FA1
11 (% DATA 2 2FPA2
12 1 GROUND (ALSO FOR 25VOLT SUFFLY)
13 12 DATA 3 2FA3
14 N DATA 4 2FA4
15 11 DATA S 2FAS
16 M DATA 6 2FAb6
17 10 DATA 7 2FA7
18 4 (NOT) 2CA2
CE/FGM
19 15 ADDR 10 3FE2
20 S (NOT) OE 2CER2
21 == +25 VOLTS (.1 CAF TO GROUNID)
22 i ADDR 9 3FE1
23 16 ADDR 8 3FBO
24 A +5 VOLTS (.47 CAFP TO GROUNIN
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ON FOWER SUFFLIESs EXFANSION BUFFERING» AND SYSTEM RELIABILITY

Our working habits are such that we Jume from ormne task to anothers wake
ur in the middle of the night with 2 dgreat ideas or break for a nar or a
thought session in  the hot tub, Thusy there is always something
“imrortant® in both of our office 8YMs that we would hate to lose (we do
have backur 3t 811 timess howevers but it’s nicer never to need ity like
insurance), Thus our suystems are left on (excert for the video
monitors) a8t a8ll timess excert when we leave town for one reason or
anothery and we want our SYMs reads at 2311 timesy and to have 3 much
hetter memorw than our own.

There was a reriod when our sustems behaved rather flaky at times,
(Note to our overseas subscribersy and Americany as well! *Flaky' is
American slangs but verw arrrorriate here. It means "consisting of
flakesy" but one of the dictionary definitions of flake is "a small
loose mass or bit (sic)*s alsosy flake is a sunonsm for chir. Flake
derives from the Norwedian word flaks which means disk., Thus flaky is
leditimate comruterese Jardgon.) At any rates loose bitsy or "flakes"
were diving us rroblems. We susrected bad chirsy roor sustem desisn
whatevers angthing but the real causes.

The real rroblems turned out to be not with the digital desisns but in
the rower surrly area. We found that, when we were using rower surrlies
at  over 75X of their srecified current caracityy we bedan to have loose
it rroblemss that disasrreared when we cooled the rower surrlies with a
f'ar. Arrarentlyy 3 rower surrly orerated near its srecified limits
should not be installed in 3 confined srace without either forced air
coolingy or being mounted on & heat conducting surface. Our solution
was to srlit the loads between several rower surrliesy orerating each
one at well below rated caracitu.

Nextr we had long leads from the rower surrlies to the various
subswstems. Recause the wire sizes (chosen randomly) and the current
drains differedsy we measured differences in both ground and +5 levels
betweeny for examrles the SYM and the disk comtroller (mounted with the
disks) 8s high a5 0.5 V. When we instzalled a rair of 12-daude leads
from the rower surrly to the sustemy and shorter leads to the
subsustemss all of our rroblems vanished., Our SYMs are row far more
reliable than even I am.

And now for rossible buffer rroblems! On our two main suystems we do NOT
buffer the exransion "bus®y and we fill the 4 K "dar® a3t $1000-%$1FFF
with the (unbuffered) 4 K Blalock exransion board. On another sustem at
school we are using 38 buffered motherboard which has sockets to hold 4 K
of RAM to fill this dar. This board has two sets of three-statey
two-waw buffers in series on the datz bus to the 4 K of RAM. We noticed
reculiarities in accessing data from this RAM block which we could onls
attribute to rroblems with the buffers. Rather than rerlacing these
buffer chirss whichs incidentslly, are @uite exrensiver and hard to
locater we removed them from their sockets and rerlaced them with wire
Jumrers., This cured the rroblem.

The rroblem was not in reading data from this blocks but wherever a STA
instruction to this block was rerformed elsewherey the instruction
forced a break instruction to follow. While I don’t fully wunderstand
the rroblems it is rossible for the sudden current surdes caused by &
number of fast actind three-state buffers chanding state simultaneouslu
to interfere with the control bus signals.

While this rroblem was local to usy several readers have rerorted having
similar sroblems with other buffered exransion devices for the SYM.
These arrarently work well with KIM and AIMy but give rroblems with
somer not all SYMs. One of our readers still has not solved his
Froblemsi we have asked him to keer us rosted on his rrodress.
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VIDED MONITORS AND FOWER SUFFLIES

We hadn’t intended to market SYM hardwares we started to do so mainly as
a courtesy to our overseas subscribersy who find it verys exrensive to
rurchase multirle morney orders in small amounts each. On some items we
buy for resalesy we are dgiven a8 reasonable discount for rurchases in
modest euantities. On others the discount is trivials or even zeros for
small euantities, One examrle of the 1lstter is a 1line of rower
surrliesy advertised in the rorular comruter madgazines at $24.95 for the
3 A model, The rrice to us as an OEM is also $24.95 in lots of wur to
24,

We are bedinning an OEM activity, assembling sustems which include a
SYM~1 with 4 K RAMy RBAS-1, and RAE-1/2 installedy a3 KTM-2/80, 3 Leedex
Video Monitory 3 Fower-0One S Vs & A rower surrlys 3 Sanwo 1540A cassette
recordery all interconnecting cablesy and the SWP-1 and Erown Easic
Enhancement Fackade. The future addition of 2 Elalock 4 K Memory
Exransion Board and a8 erinter will rfrovide at least one class of users
(some of mw non-technical colledge rrofessor colleadgues) with reasonable
word rrocessing and Comruter Assisted Instruction carabilities at a far
lower cost than available in 2ans other suystem. Thew will have to
#rovide their own enclosure.

As 3 result of this we will have in stock the Leedex Video Monitors, and
the Fower-One 3 A and &6 A (both with OVUP) rower surrlies. An OEM
resumably makes his profit on the *sustem intedration® rart of his Joby
and on the software salesy rather than on the hardware markur. The
hardware comronents are not realls rurchased for individual reszle.

If wou wishs howevery sou mas rurchase Leedex Monitors and Fower-0One
rower surrlies from uss for MORE than sou would have to =3y elsewhere.
These items are too heavws to Justify overseas airmail costss so we do
not recommend them to overseas subscribers. With the Fower One wou will
be detting rarts list and instructions for adding wunredulated +11 and
+22 and redulated +12 V if wou wish. With the Leedex Monitors wou wll
e detting the assurance that the Leedex has been rersonalls checked out
by us for at least an hour in orne of our workind sustemss Frior to our
reshirment. Incidentallw the Leedex and Fower-One items have been
selected bw Sunertek Sustems Corroration as comronents of their own
Micro Develorment Tool (MDT) Sustemsy and have excellent reliasbilitw
records.

HUGH CAMFBELL‘S AFFLE TAFE LOADER
The rrodram on rade 5/6-22 is rrinted as a disassembls of the obdect
code cassette dumr sent us bw Mr, Camrbell. It is easily relocatable
any whole number of rades by chanding the 13 values of $3E. It adds the
following command to MON 1.1y if its starting address is ratched to the
Unrecodnized Command Vector (URCVEC)» with .50 3E00sA66LI(cr) e

A XxxMsgugwlcor)
This command loads a (machine language) Arrle tare from xxxx to wuyw,
The wuser 1is reminded to observe 3ll coruright restrictions concerning
making backurs durlicates or modifieds cories of rurchased software.

A FROGRAM JUST LOADED WITH GOODIES

The following rrodram is one that rFrobably none of souw will want in its
entiretyr wet we rFublish it comrletels because it shows exrlicitls how

to do what so many of sou have asked! "How can I write ms own rower-on
routine?"

In additiony the rrodram is loaded with manv nice featuressy literallw
too numerous to mentions although we’ll cover 3s many 3s rossible.

SYM-FHYSIS 5/6-9

Firsty read Mr. Cole’s lettersy which he sent in the form of initial
comments in the source codes this will describe the hardware comrlement
he is using, We are not familiar with the Ithaca Audio V.D.U.» althoush
it is a wvery rorular ‘“"rider® on the 5-100 bus., UWe will saw more
elsewhere on the Rets Comruter 32 K Dunamic RAM Card.

Since the source code was so lightlws commented (we’re glad becsuse it
does save erinting srace!)s we felt obliged to add a3 fews near the end.

The rrogram occuries 2 Ky from $F000 to $F7FF. There is still unused
EFROM from $F509 to $F7FE for additions. $FB800 to $FFFF is still
available for echoing sustem RAM. It is left as "an exercise for the

student® to ardue the merits of this arrroach. Mr. Cole has given ur
VIA #3 and its associated functionssy to be able to assign its 1 K
address srace to the V.D.U. The VIA chir could be diven another

addressy of courses and its functions rreservedy if desiredr by adding
the calls in this EFROM. Eut when was the last time wou called on VIA
#3» excert throudgh ACCESS? Note that JSR ACCESS will write over several
butes in the V.D.U., Notice the elegantlw human-factored arrroach in the
log—~on messade and in the clock settindg routine.

In summarYs whether wou are a bedinner or a8 #roy whether wou skim
throudgh this rrodgram or studw it in great details wou have sot to learn
something new and useful from it.

FRINT 0000 0370
0010 $STEFHEN .E. COLE M.I.F.R.E. TCeng). C.E.I.

0020 3 70sSYIONEY ROAD
0030 5 GOSFORT »
0040 5 HANTS y
0050 3 FO12 1FL

0060 $21st AUGUST 1980

0070 §Dear Lux:

0080 3This rrodram sits at FO00 and resets on rower ur.

0090 3The V.D.U is the ITHACA AUDIO §-100 card Ture IA-1100 and is

0100 3at location $ACO00 to $AFFF.

0110 $The ram is the beta comruters 32k dunamic ram card.

0120 3$The ram is allocated from $1000 to $7FFF and $9000 to $9FFFJ

0130 sthe latter for ratches both rae and basic

0140 $I’m veruy rleased with rrogress of SYM-FHYSIS.

0150 jand feel the articles cover a wide range. Auther Rechards

0160 3has been thinking about AA-Connector Bus but thinks as I do

0170 jthat it would take ur one of the rorts to control the tri-state
0180 sbufferss, which would rrobablu be the best wauw to control it.

0190 $At the moment I am working on a auto trace for BASIC to

0200 sbe ratched like Jack Erown’s editor. Have wou anuy advice

0210 son how to do this?

0220 $Disks at this moment are not rossible due to cash flow.

0230 31 would like to get in contact with anw other sum-rhysis

0240 smembers in the Eritish Isles to ordanise a3 set todether.

0250 31 work for the British Eroadcasting Corroration

0260 3as an endgineer on orerations and maintance at B.B.C. T.V. (SOUTH)
0270 #in Southameton.

0280 $Also the rrodram below reads the kewsboard rort to rrovide a3 slow
0290 jdown routines and the CR on the hex kes rad acts as the break kes
0300 jwhich is extended outside the box on to the ascii kesboardy

0310 swhich is a full ascii ture with numeric rad and cursor control keus,
0320 sMu erinter is a tractor feed 132 col variable rarer 8" to 15" wide.
0330 $It is made by a firm in Germanyy RENAj have sou ever heard of them?
0340 It is 3 5 by 7 dot erinter and rrints 3l1 35 dots at once

0350 jat 132 characters a second.

0360 #That’s a2ll for nowi hore to hear from wou soon.

0370 3
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STE

0380
0390
0400
0410
0415
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
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
08%0
0900
0?10
0920
0930
0940
0950

FHEN COLE’S FOWER-ON
UTILITY FROGRAM

.08

oL

+EA $F000
v VDU CONTROL FATCH
; AND CURSOR ADDRESSING
’
IER +IE $AO0OE
IFR LDE $A0Q0D
FCR +IE $A00C
ACR +DE $AOOE
DL +DE $A006
T1HC +DE $A005
COUNTCLOCK .DE $Aé612
SECS .DE $A613
MIN +OE $A614
HOUR JOE $A615
DDRA +OE $A003
ORA +IE $AOOF
CURID +OE $A600
CHAR1 +DE $A601
LINENO +OE $A602
KBCHAR +DE $A603
FRFLAG +DE $A604
COUNT +DE $A605
LINEBUF +DE $9F70
TECHO +DE $A653
INVEC +OE $A660
OUTVEC JOE $A663
BEEF +DE $8972
IER1 +DE $ABOE
IFR1 +DE $ABOD
FCR1 +DE $A80C
ACR1 +DE $AB0OB
DORAL +DE $AB03
DDRE1 +DE $A802
ORA1 .DE $A801
ORE1 +DE $AB0OO
RAM +DE $A600
MAF +DE $A606
LA +DE $A60A
SA +DE $A60E
RASIC +OE $C000
BASICWARM .DE $9000
RAE .DE $RO0OO
RAEWARM +DE $BOO3
STATUSVEC .DE $896A
UNRECVEC +DE $81D1
DISSCANVEC .DE $8906
EXEVEC +DE $887E
TRACEVEC +OE $80CO
USERBR +ODE $8044A
IRQVEC +DE $800F
NMI +IE $809%E
QUTBYT +IE $B2FA
INBYTE .DE 8109
OUTCHR +DE $8A47
; MEMORY MAF VDU
i 1 K BLOCK
i START ADDRESS $ACO0

F000-
FOOR~
FOO3-

’27005..~
Fo08-
FOOA-
FOOK~
FooC-
FOOE -
FO11-
FO14-
FO15-
FO17-
FO19-
Fo1C-
FO1F~
Foz2-
FO24-
FO27-
FORA-
F o210~
FO2F -
FO32~
FO35-
FO36~
FO38-
FO3A-
FO3D-
FO040~
FO42-
045~
F047~
F049-
FO4E~
Fo4C-
FFO4E~
FO50~
FOS51-~
FO53-
FO55-
FO57-
FO5A~
FOsC-
FOSF -
FOb2-
FO45-
FO66-
F068-
FObA~
FO6I-
FO6F -
FO71-
FO73-
FO76-
FO79-
FO7A-
Fo7C-
FO7E-
Fo81-
FO84-
Fo87-
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A2
9A
A9

8n
A9
48
28
A2
ERD
2n
CA
10
A9
an
80
20
A
80
20
20
A2
ED
20
E8
EOQ
0o

0o
CA
EO
no
A9
co
Fo
20
Al
AE
38
ce
EO
AC
co
0o
A?
4C
20
E8
EO
BO
8E
20
20
18

FF

cc

oC

7F

00

F7
FF
02
03
72
00
05
3n
30
00
4B
47

8E
F5
00
o1
80
01
OE
20
FF

AO

Fa

A8
AQ
89

Ab
FO
FoO

FS
84

80
Ad

A8

F1

F2
Ab

Ab
Ab
Ab

0960 3
0970 RESET LDX #$FF
0980 XS
0990 LDA #$CC
0995 §TURN OFF FOR ANDN TAFE UNIT
1000 STA $A00C
1010 LDA #4
1020 FHA
1030 FLP
1040 LDX #$7F
1050 DEFAULT LA DEFAUELK X
1060 STA RAMsX
1070 DEX
1080 EFL DEFAULT
1090 LDOA #$FF
1100 STA DDRE1
1110 STA DDRA
1120 JSR BEEF
1130 LIA #$00
1140 STA COUNT
1150 JSR vIu
1160 JSR VDU
1170 LIOX #$00
1180 MESS LA MESSAGE X
1190 JSR OUTCHR
1200 INX
1210 CFX #$8E
1220 ENE MESS
1230 JMF $8000
1240 vou S$TA CHAR1
1250 LOA #$80
1260 CMF ORA1
1270 REQ GO
1280 LDX #$20
1290 DELAY2 LDY #$FF
1300 DELAY LEY
1310 CPY %00
1320 BNE DELAY
1330 DEX
1340 CFX #$00
1350 ENE DELAY2
1360 GO LDA #$00
1370 CMF FRFLAG
1380 BEQ VDUl
1390 JSR FRINT
1400 vou1 LDA CHAR1
1410 LDX CURILD
1420 SEC
1430 CMF #$20
1440 BCS TB
1450 JHMP CTRL
1460 TR CHF #$7F
1470 ENE TA
1480 LDA #$20
1490 JMF CLOSE
1500 TA JSR MAF
1510 INX
1520 CFX #$40
1530 Bus NEWLINE
1540 CUR STX CURID
1550 FA JSR LA
1560 JSR SA
1570 cLC

o

F088-
FOBA-
FO8II-
F090-
F091~
F0%94-
FORé&=
F098-~
FO99-
FO9C~
FO9E~
FOAlL-
FOoA4-
FOA6~
FOA9 -
FOAR-
FOAE~
FOR1-
FOR3-
FOB&6—
FOR8~-
FORE-
FORD-
FORF -
Foc2-
FoC4-
FOC6—
FOC9-
FOCE~
FOCE-
FOno-
FoDn2-
FOng—
Fonée-
Fong-
FODA-
Fonc-
FODF -
FOE1-
FOE4-
FOE7-
FOE8-
FOEA-
FOEC—
FOED-
FOEF=
FOF2-
FOF5-
FOF7-
FOF8-
FOFA-
FOFD-
F100-
F101~
F103—
F106-
F109-
F10RB-
F10C-
F10E~
Fi11-
F114-
F117-

69
20
All
60
AC
co
FO
c8
8c
A2

4C
A7
80
A9
80
80
A9
a8n
A9
chn
no
A9
(B1]
no
A9
20
A9
20
Az
A9
20
E8
EO
0o
A2
4C
A2
20
20
E8
EO
no
18
A9
=31]
8D
90

A9
40
8n
i8
A%
=31
8n
?0
i8
A9
=30
8n
AC
18

80
06
01

02
OF
oc

02
00
17
7E
40
OE
AC
oc
10
00
OF
co
OF

22
AF
10
1R
co
8A
AF
?4
00
20
OE

40
F8
00
7E
00
0A
OE

40
FS

40
OF
OR
09

01
oC
oc

40
OF
OF
AB

01
10
10
B&

Ab
Ab

Ab

Ab

F1
FoO

Ab

Ab
Ab

Ab

Ab

FO

Ab
Ab

Ab
Ab

Ab
Ab

Ab
Ab

Ab
Ab
FoO

1580 ADC
1590 JSK
1600 FINISH LDA
14610 RTS
1620 NEWLINE Loy
1630 CFY
1640 EEQ
1650 INY
1660 STY
1670 LOX
1680 JSR
1690 JMF
1700 SCROLL LDA
1710 STA
1720 LDA
1730 STA
1740 8TA
1750 LOA
1760 STA
1770 AGAIN LDA
1780 CMF
1790 ENE
1800 LIIA
1810 CMF
1820 ENE
1830 LDA
1840 JSR
1850 LDA
1860 JSR
1870 LIX
1880 LDA
1890 YES JSR
1900 INX
1910 CFX
1920 ENE
1930 LIX
1940 JMF
1950 NOT LDX
1960 MOREVIU JSR
1970 JSR
1980 INX
1970 CFX
2000 ENE
2010 cLc
2020 LDA
2030 ADC
2040 STA
2050 ECC
2060 cLe
2070 LDA
2080 ADC
2090 STA
2100 AGAIN1 CLC
2110 LDA
2120 ADC
2130 STA
2140 ECC
2150 Ct.6
2160 LDA
2170 ADC
2180 STA
2190 JMF
2200 LINE cLC

SYM-FPHYSIS

#$80
MAF
CHAR1

LINENO
#$0F
SCROLL

LINENO
$$00
LINE
CUR
#$40
LA+1
#$AC
LA+2
SAt2
#$00
SA+1
#3$CO
SA+1
NOT
F$AF
SA+2
NOT
$#$CO
SUE1
#$AF
SUE2
*#$00
#$20
SA

$340
YES
#$00
CUR
$$00
LA
SA

#$40
MOREVIU

#$40
LA+1
LA+1
AGAIN1

$#$01
LA+2
LA+2

$$40
SA+1
SA+1
AGAIN

#$01
SA+2
SA+2
AGAIN
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F118- A% 40 2210 LDA #$40 F1A8- FO C4 2840 BREQ CLINE F225- 18 3470 Gle

F1lA- 6D 07 A6 2220 ADC MAF+1 FiaA- C9 10 2850 CMF #$10 F226- 69 80 3480 ADC #$80
Fiip- 20 BA F2 2230 JSR SUER1 F1AC- FO I8 28460 REQ FR1 F228- 20 06 A6 3490 JSR MAF
F120~ 90 09 2240 ECC NO F1AE~ C9 OR 2870 CMF #$OR F22B- 4C 80 FO 3500 JMF FINISH
Fi22- 18 2250 cLe F1EO- DO 03 2880 ENE CARRYON 3510

F123- A9 01 2260 LDOA #$01 F1B2- 4C 42 F1 2890 JMF LU 3520

F125- &0 08 A& 2270 ADC MAF+2 FiES- C% 00 2900 CARRYON CMF #$00 F22E- 20 F7 F1 3530 TAE JSK CLCUR
F128- 20 94 F2 2280 JSR SUE2 F1R7- FO 26 2910 REQ CLEAR F231- 4C 76 FO 3540 JHMF TA
F12B~- 18 2290 NO (5] - F1E9~ C9 09 2920 CMF #$09 3550 3

F12C- 60 2300 RTS F1BE- FO 71 2930 REQ TAEB 3560 3

Fi12p- 38 2310 LU1 SEC FiRD- C9 08 2940 CMF $408 F234- 20 72 89 3570 RELL JSR REEF
F12E- Al 07 A4 2320 LDA MAF+1 F1EF- FOQ 79 2950 EEQ ES F237- 4C 8D FO 3580 JMF FINISH
F131- E9 40 2330 SEC #$40 F1C1~ C9 1D 2960 CHF #4100 3590

F133- 20 8BA F2 2340 JSR SUE1 FiC3- FO 45 2970 BEQR HOME 3600 i

F136- BO 09 2350 BCS LU2 F1CS~ €% 07 2980 CMP #$07 F23A~ 20 F7 F1 3610 ES JSK CLCUR
F138~- 38 2360 SEC F1C7- FO &R 2990 BEQ BELL F230- 20 OE A& 3620 JSR SA
F139- Al 08 A4 2370 LIA MAF+2 FiC9= C9 03 3000 CTRLC CMF #$03 F240- CA 34630 DEX

F13C- E9 01 2380 SEC #$01 F1CB- DO 0A 3010 ENE RET F241- EO FF 3640 CFX #$FF
F13E- 20 94 F2 2390 JSR SUE2 F1Co- A9 CC 3020 LDA #$CC F243- FO 03 3650 REQ UL
F141- 60 2400 LU2 RTS FICF- CIN 0C A0 3030 CMF $A00C 245- 4C 7E FO 36640 JMF CUR
F142- 20 F7 F1 2410 LU JSR CLCUR Fin2- FO 064 3040 EEQ ON 8- A2 3F 3670 UL LOX #$3F
F145- 20 OE A4 2420 JSR SA FiD4- 80 OC A0 3050 STA $A00C F24A- AC 02 A6 3680 LDY LINENO
F148- 20 20 F1 2430 JSR LU1 Fin7- 4C 8D FO 30460 RET JMF FINISH F240- CO 00 3690 CFY #3$00
F14Rk- AC 02 Aé 2440 LDY LINENO F1DA- A9 EC 3070 ON LDA #$EC F24F- FO 22 3700 BEQ EOTTOM
F14E- 88 2450 DEY F1DC- 80 OC A0 3080 STA $A00C F251- 88 3710 DEY

F14F- CO FF 2460 CPY #$FF 3090 F252- BE 00 Aé 3720 STX CURID
F151- 00 OC 2470 ENE LU3 3100 F255- 8C 02 A4 3730 STY LINENO
F153- A0 OF 2480 LDY #$0F F1DF- A9 20 3110 CLEAR LIA #$20 F258- AD 07 A6 3740 TOF LOA MAF+1
F155- A9 AF 2490 LDA #$AF F1E1- A2 00 2120 LIX #$00 F25B- 38 3750 SEC

F157- 20 94 F2 2500 JSR SUE2 F1E3~ 90 00 AC 3130 CL STA $ACO0sX F25C- E9 40 3760 SBC #$40
F15a~ A9 CO 2510 LDA #3$CO F1E6- 90 00 AD 3140 STA $AD00sX F25E- 20 8A F2 3770 JSR SUE1
F15C- 20 8A F2 2520 JSR SUE1 F1E9~ 9O 00 AE 3150 STA $AE0OsX F261- 90 03 3780 RCC TOF1
F15F- 8C 02 A6 2530 LU3 STY LINENO F1EC- 90 00 AF 3140 STA $AF00yX F263- 4C 7E FO 3790 JMF CUR
F162- 4C 7E FO 2540 JMF CUR F1EF- E8 3170 INX F266~ CE 08 A4 3800 TOF1 DEC MAF42
F165- 20 F7 F1 2550 OFEN JSR CLCUR F1F0- EO 00 3180 CFX #3$00 F269- CE 10 A4 3810 DEC SA+2
F168- 20 OE A6 2560 JSR SA F1F2- DO EF 3150 ENE CL F26C- CE 0C Aé 3820 DEC LA+2
F16E- 4C E4 F2 2570 JMF OFENSUR F1F4- 4C OA F2 3200 JMF' HOME F26F- 18 3830 cLC

F146E- A2 3F 2580 CLINE LDX #$3F 3210 F270- 4C 7E FO 3840 JMF CUR
F170- A9 20 2590 LDA #3$20 3220 & F273- A2 3F 3850 ROTTOM LOX #$3F
F172- CA 2600 CLINE1 DEX F1F7- AE 00 A& 3230 CLCUR LDX CURID F275- A0 OF 38460 LIY #$0F
F173- 20 OE A6 2610 JSR SA FiFA- 20 0A A4 3240 JSR LA F277- 8C 02 A6 3870 STY LINEND
F176- D0 FA 2620 ENE CLINE1 F1FD- 18 3250 cLE F27A- 8E 00 A6 3880 STX CURID
F178- 4C 7E FO 2630 JMF CUR F1FE- 69 80 3260 ADC #$80 F270- A% 00 3890 LDA %#$00
F17B- 20 F7 F1 2640 START JSR CLCUR F200- 60 3270 RTS F27F- 20 8A F2 3900 JSR SUE1
F17E- 20 OE A6 2650 JSR SA 3280 F282- A9 AF 3910 LDA #$AF
F181- A2 00 2660 LDX #$00 3290 F284- 20 94 F2 3920 JSR SUE2
F183- 4C 7E FO 2470 JMF CUR 3300 F287- 4C 7E FO 3930 JMF CUR
F186- A9 C3 2680 PR1 LDA #%11000011 F201- 20 F7 F1 3310 CR JSKR CLCUR F28A- 8D 07 A6 3940 SUE1 STA MAF+1
F188- 8D 0C AB 2690 STA FCR1 F204- 20 OE Aé 3320 JSR SA F280- 8D OF A4 3950 STA SA+1
F18E- A0 FF 2700 LDY #$FF F207- 4C 91 FO 3330 JMF NEWLINE F290- 8D OB A6 3960 STA LA+1
F180- 88 2710 Y7 DEY 3340 ; F293~ 60 3970 RTS

F18E~- CO 00 2720 CFY #$00 3350 F294- 80 08 A4 3980 SUE2 STA MAF4+2
F190- DO FR 2730 BNE Y7 20 F7 F1 3360 HOME JSR CLCUR F297- 80 10 A6 3990 STA SA+2
F192- A9 E3 2740 LDA #%11100011 20 06 A6 3370 JSR MAF F29A- 80 OC A6 4000 STA LA+2
F194- 8D OC A8 2750 STA FCR1 A% 00 3380 LDA #$00 F29D- 60 4010 RTS

F197- 4C CD F2 2760 JMF PR2 AA 3390 TAX 4020 ;

F194- C9 OD 2770 CTRL CMF #$0I -Y:] 3400 TAY 4030 3

F19C~ FO 63 2780 BEQ CR 80 00 A6 3410 STA CURID 4040 3 KEY BOARDN SCAN ROUTINE
F19E- C9 01 2790 CHF #$01 8D 02 A6 3420 STA LINEND F29E- A9 01 4050 KESCAN LDA #%Z00000001
F1A0- FO D9 2800 BER START 20 8A F2 3430 JSR SUE1 F2A0- 80 OB AB 4060 STA ACR1
F1Aa2- C9 11 2810 CHF #$11 A9 AC 3440 LDA #$AC F2A3- 80 OC A8 4070 STA PCR1
F1A4- FO BF 2820 BEQ OFEN 20 94 F2 3450 JSR SUER2 F2A4~ A% 02 4080 LDA #%00000010
F1Aé~ C9 OE 2830 CMF #$0E 20 0A A6 3460 JSR LA F2A8- 2C OD A8 4090 KEWAIT BIT IFR1
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F2AB-
F2AD-
F2B0-
F2B1-
F2B3-
F2R6-
F2B9~-
F2BC-
F2BE-
F2c1-
F2C3-
F2C6-
F2C9-
Facc-
F2CD-
F2CF~
F2D2~
F204-
F2D7-
F2DA-
F20B-
F2DD-
F2E0-
F2E3-
F2E4-
F2ES-
F2E6-
F2E9-
F2EC-
F2ED-
F2F0-
F2F3-
F2F5-
F2F7-
F2F8-
F2FA-
F2FB-
F2FC-
F2FF-
F302-
F303~
F306-
F309-
F30C-
F30E-

F311-
F314-
F316~-
F318-
F31A-
F31C-
F31E~-
F320-
F322-
F324-
F327-
F32A-
F32B~
Ed2t=
F32F-
F331-
F334-

Fo
AD
i8
69
8D
Al
8D
A?
2C
FO
AD
20
AD
60
A9
co
FO
8D
AD
460
A9
8D
AD
60
A8
E8
20
8D
78
20
AD
EO
no
60
A2
A8
CA
20
8D
78
20
Al
EC
Do
4C

AD
ce
FO
ce
FO
ce
Fo
c9
FoO
AE
?n
E8
8E
60
A?
8n
A0

FE
01

80
03
on
oD
80
53
06
03
3n
03

00
04
07
04
01

01
04
01

0A
01

OE
01
40
ED

3F

0A
01

OE
01
00
EC
81

01

17
on
4C
ocC
24
(9]
32
05
70

05
04

OF
00

AB

Ab
A8
A8
A6
Ab

Ab

Ab
Ab
Ab

Ab
Ab

Ab
Ab

Ab
Ab

Ab
Ab

Ab
Ab
Ab
FO

Ab

Ab
9F

Ab

A0

4100
4110
4120
4130
4140
4150
41460
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4370
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
4620
44630
4640
4650
4660
4670
4680
4690
4700
4710
4720

NOECHO

FR2

FR3

OFENSUB

CLOSE
CLOSESUB

’
FRINT

LFF

BEQ
LDA
CLC
ALC
STA
LOA
STA
LA
BIT
REQ
LDA
JSR
LDA
RTS
LDA
CMF
BEQ
STA
LDA
RTS
LDA
STA
LDA
RTS
TAY
INX
JSR
STA
TYA
JSR
LDA
CFX
BNE
RTS
LDX
TAY
DEX
JSR
STA
TYA
JSR
LDA
CFX
BNE
JMF

LDA
CHF
BEQ
CMF
BEQ
CMFP
REQ
CMF
BEQ
LDX
STA
INX
STX
RTS
LDA
STA
Loy

KEWAIT
ORA1

$#$80
KBCHAR
IFR1

IFR1
$#%210000000
TECHO
NOECHO
KBCHAR

vou

KBCHAR

#300
PRFLAG
FR3
FRFLAG
CHAR1

#301
FRFLAG
CHAR1

LA
CHAR1

SA
CHAR1
$$40
OFENSUE

$$3F

LA
CHAR1

SA

CHAR1
CURTD
CLOSESUE
FA

CHAR1
$30A

LFF

$$0D
PRINTOUT
$$0C

FFP

$$0E

UTF
COUNT
LINBUFsX

COUNT
$%00000100

ORA
$400

F336-
(Seir
F339=
F33B-
F33n-
F340~
F343~
F344-
F346-
F349~
F34R-
F34C~
F34E-
F350-
F352-
B35S~
F356-
F358~
F35B-
F350-
F33E-
F360-
F342-
F364-
F367-
F368-
F36A-
F3460~
F370-
F372-
E375=
F3727-
E378=
F37A-
E376—
F37E—~
F381-
F382-
F385-
F386-
F388-
F38R-
F38E—
F391—
F393~
E394—
F397-
F399—
F32C=
F390-
F39F—
F3Al1-
F3A3-
F3A6—
F3A9-
F3AEB-
F3AE~
F3R1-
F3R3-
F3B&~
F3B8~
F3RBR—
F3RD-

c8
co
0o

80

no

8n
c8
co
no
A9
80
4C
A9
8D
8n
A9
8n
A9
8n
A9
8I

c2
09

SYM-FHYSIS

- A0

Ab

AO

A0

AQ

A0

A8
AB

AB

AB
AB

9F

Ab

F3

AD

A8
F3

Ab
AQ

A0
A0

A0

4730
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
G130
5140
$150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340
5350

S5/76-15

Y2

FFF

Y3

VTF

Yi

FRINTOUT
STRORE

Y6

TESIT

co1

CRF1

CLOCKSTART

INY
CFY
ENE
LIOA
STA
STA
RTS
LDA
STA
LDY
INY
CPRY
ENE
LDA
STA
RTS
LDA
STA
Loy
INY
EPY
ENE
LDA
STA
RTS
LDX
LDA
STA
LDA
STA
Loy
DEY
ERY
BNE
LDA
STA
cLC
LDA
ROR
ECC
LA
STA
CFX
REQ
INX
JMFP
LA
STA
INY
CFPY:
ENE
LA
STA
JMF
LDA
STA
STA
LDA
STA
LDA
STA
LDA
STA

$$80
Y2
$#$00
ORA
COUNT

$#%00001000
ORA
#300

#480
Y3
$#$00
ORA

$#%00010000
ORA
$300

#$80
Y1
#$00
ORA

#300
IFR1
IFR1
$#%11000111
FCR1
#$FF

$$00

Yé
$7211100111
FCR1

IFR1

A

STRORE
LINRUF X
ORB1
COUNT
CRF1

STROBE
$%200000010
ORA

$#$80
Y
$#$20
ORE1
LEP;
$$14
COUNTCLOCK
ACR
#$CO
IER
#$FO
TiLL
$$C2
T1iHC

F3C0-
F3C1-
F3C2-
F3C3-
F3C4-
F3C6~
F3C9-
F3CB-
F3CE=
E30L-
F3D3-
F3DR5—
F3n8-
F3DA-
F3DB-
F3DE-
F3E1~
F3E3-
F3ES=
F3E7-
F3EA-
F3EC-
F3ED--
F3F0~
F3F3-
F3F5-
F3F7-
F3F9-
F3FE-
F3FE-
F3FF-
Fa02~
F405~
F407-
F409-
F40E-
F40E-
FAOF ~
F410-
Fa11-
F413-
F416-
F419-
F41A-
Fa41C-
F41E-
F421-
F424-
Fa426~-
F429-
Fa2C-
F420-
F42F-
F431-
F434-
F437-
F439-
F43C-
FA43F -
FA440-
F442-
F4a44-
F447-

60
08
48
F8
A9
8D

80
CE
0o

8D
A9
18
60
8D
ce
0o
A9
8D
A9
18
-3
8D
€e
no
A9
8n
A9
18
&I
8n
€9
Do
AP
8n
68

40
A2
BD
20
E8
EO
no
20
80
A2
RD
20
E8
EO
no
20
8n
A2
ED
20
E8
EO
no
20
8n

FO
06

12
3B
14
12
01

13
13
60
29
00
13
01

14
14
60
17
00
14
01

15
15
24
05
00
15

00
82
47

on
F3
ne
15
00
8F
47

OF
ES
ne
14
00
PE:
47

OF
FS
ne
13

A0
AO
Ab

Ab

Ab
Ab

Ab

Ab

Ab

Ab
Ab

Ab

Fa
8A

81
Ab
Fa
84

81
Ab

Fa
8A

81
Ab

5360
5370
5380
53%90
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5550
5560
5570
5580
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
5690
5700
5710
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870
5880
5890
5900
5910
5920
5930
5940
5950
5960
5970
5980

RTS

CLOCKIRG FPHF

EXIT

FHA
SED
LDA
STA
LDA
STA
DEC
BNE
LDA
STA
LDA
cLe
ADC
STA
CMF
ENE
LDA
STA
LA
cLE
ADC
STA
CMP
ENE
LDA
STA
LDIA
ete
ADC
STA
CMF
BNE
LDA
STA
FLA
PLP
RTI

CLOCKSET LOX

HE

MI

SE

LbA
JSR
INX
CFX
ENE
JSKR
STA
LDX
LDA
JSR
INX
CFX
ENE
JSR
STA
LIOX
LDA
JSK
INX
CFX
BNE
JSK
STA

¥$F0
TiLL
$3$C2
T1iHC
COUNTCLOCK
EXIT
$$14
COUNTCLOCK
#3$01

SECS
SECS
$$60
EXIT
#$00
SECS
$$01

MIN

MIN
#$60
EXIT
$3$00
MIN
#3$01

HOUR
HOUR
$$24
EXIT
$#$00
HOUR

$#$00

HRMESS » X
QUTCHR

¥13

HR

INRYTE
HOUR

#$00
MINMESSy X
OUTCHR

$#15

MI

INEYTE

MIN

$300
SECSMESS s X
OUTCHR

$15

SE
INRYTE
SECS
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Fa4a-
Fa4ac-
F44F -
F450-
F453-
Fa56~
Fa457~
Fa59-
FASE-
FASE-
Fa60-
Fas2-
F465-
F448-
F46B-
FasD~
F470~
F473-
F476-
F478~
F47B~
FA47E~
Fa81-
Fa82-
F485~
F488~
F48B-
FA48E~-
FA48F -
F492-
F495~
F498-
F49B~
F49E~
F4A1-
F4A4-
FaA7-
FA4AA-
F4AD~
FAEO-
FAB3-
FAB6-
FAEB9 -
FABC-
FABF -
F4C2-
F4C5-
FA4C8-
F4CB-
FACE-
Fani-
Fan4-
FaD7-
FAD9-
Fanc-
FADF -
F4E2~
F4ES-
F4EB-

00

12

Al
47

Ab

Fa
8A

81

F3
Ab
82

8A
Ab
82

84
Ab
82

4E
52
4F
53

AE
52
49
54
20
3
52
45
4E
20
4F
54
54
59
20
20
20
4n
53
20
00
00
AC
00

AC
00
00
00
00
00

5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6190
6200
6210
6220

6230

6240

6300
6310
6320
6330
6340

LDA
STA
TAX
GOCLOCK LDA
JSK
INX
CFX
ENE
RACK1 JSR
CHF
ENE
JMF
CLOCKCHECK LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
I.DA
JSR
RTS
HRMESS +BY

MINMESS +RY

SECSMESS +BY

GOMESS +BY

DEFAUELK +BY

+BY

+BY

+BY

s COMMENTS ADDED

sTHE SYM-1 REFERENCE MANUAL s
*J* COMMANDS FROM MON (SEE BELOW FOR DEFS):

$ THESE ARE HIS

#$00
COUNTCLOCK

GOMESSy X
OUTCHR

#30
GOCLOCK
INRYTE
$$00
BACK1
CLOCKSTART
HOUR
OUTEYT
¥,
OUTCHR
MIN
OUTEYT
$#$20
OUTCHR
SECS
OUTEYT

$00' ‘ENTER HOURS “

$00 ENTER MINUTES

$0D “ENTER SECONDS

$00 ‘TO START TYFE CR AT TIME SET ~’

00 00 00 00 00 00 $9D $00 $AC

$60 $EDI $00 $AC $60

$70 $00 $AC $60 00 00 00 00 00

00 00 00 00 00 00 00 00 00

BY LUX FROM THIS FOINT ON:
sCOMFARE THE ENTRIES FROM THIS FOINT ON WITH THE
sMON 1.1 DEFAULT TAEBLE ON FAGES 4-21 AND 4-22 OF

REGINNING AT $A620.
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FAEE-~
FAED-
F4EF -
FaF1~
F4F 3~
FAF 5 -

FaF7-

F4F 9~
FA4FC-
FA4FF-
F502~
F505-
F508-
FSO0B~
F50C-
F50F -
Fg512-
F515-
F518-
F519-
F51C-
FS1F-
F522-
F525-
F526-

F529-

F52C-
FS2E-
F52F-
F531-
F532-
F534-
F535-
F537-
F538-
F53A-
F53B-
F53D-
FS3F -
F541-
F543-

F545-
F547-
F549-

F54E-
FS4E~
FS551-
F554-
F557-
F55A-
F55D-
F560-
FS63-
F565-
F568-
F56B-
FS6E-

00
00
00
03
11

65

00

00

26 7

00
00
00
00
00

86
00
00
00
00
4C
BO
00
FO
FF
00

9E
Ac
30
4C
6A
4ac
D1
4Cc

4c
06
7E
co
4A
C1

9B

OF

on
45
4F
20
53
20
55
31
30
20
4D
54
ac

co
90
EO
RO
Fa
Fa

FO
0z

14
00
00
00

60
06
00
00

00
00
00
10

00
00

FO
89
81
81

89
88
80
80
F3

80

80

53
2E
ac
53

20
47
39
oD
44A
50
41
45

04

00
00
2n
00

bE
00
00
00

01
80
00
00

00
AC

2E
43
45
59
31
41
20
38

S5
20
42
oD

6350
6360
6370
6380
6390
6400
6410
6420
6430
6440
6450

6460

6470

6530
6540
6550
6360
6570
6580
6590
6600
6610
6620
6630
6640
6650
6660
6670
6680
6690
6700
6710
6720
6730
6740
6750

6760

+SE
+SE
+SE
+SE
+SI
.81

EASIC
BASICWARM

RAE

RAEWARM

CLOCKSET

CLOCKCHECK

iHE CAN RESET WITH

s IF IN MON»

+J6 AT THE KEYROARD

+8I RESET
sHE SETS HIS CASSETTE DEFAULTS
+BY $00 $02 $04 $2C

+BY

+RY

JRY

+BY

$00 $1A $00

$00

$00

$00

$00

$EO

$FF

$00

$61T

$00

$00

$00

$00

sNOTICE THE USE OF THE
KESCAN

«S1
+BY
+SI
+BY
+SE
+BY
+SE
+BY
+SE
+BY
+SE
+SE
+SE
+SE
.81

$4C
vou
$4C

$20

$6E

$00

$01

$00

$00

STATUSVEC

$4C

UNRECVEC

$4C

UNRECVEC

$4C

DISSCANVEC
EXEVEC
TRACEVEC
USERER

CLOCKIRQ

$00

$00

$86

$00

$4C

$00

$00

AND

TO
$23

$00

$00

$06

$00

$00

$10

$00

+SE

BUT NOT AFTER A SYSTEM CRASH.

$00
$00

$00 $00

$00

$00 $00

$80

$00 $FO

$4C

FSEUDO OPCODES HERE:

$HE USES MON 1.1 IRQVEC AND NMI(VEC)s RUT HIS OWN RESET.

7 "MENU"
MESSAGE

+SE

NMI

+SI RESET

+SE IRQVEC
$HERE IS HIS AUTO LOG-ON MESSAGE WHICH FRESENTS A
OF THE JUMP TABLE:
‘S.E.COLE SYS-1

+BY

+BY

$00D

‘ JUMF TABLE’

$0D

AUG 1980’ $0@
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6770 JBY 70 BASIC $0I' ‘1 WARM START EBASIC’ 400

F
FS7I- 52 4D 20
F580- 53 54 41
F583~ 52 94 20
F586— 42 41 53
F589~ 49 43 OD
F§8C— 32 20 52 46780 +BY ‘2 RAE’ 40Dl ‘3 WARM START RAE’ $0I
F&8F- 41 45 O
E592= 83 20, 57
F595~ 41 52 4D

6790 +BY 74 SET CLOCK’ $0D ‘S FRINT CLOCK’ 40D

FSER~ 4B OD

FSBRD- 36 20 S2 6800 +BY ’6 RESET 8YS8’ $0D
F5C0- 45 53 45

FSC3- 54 20 53

Falsa~ (89 53 0D

F5C?- 37 20 47 6810 +BY ‘7 GOTO HEX 0200’ $0I
FSCC~ 4F 54 4F

FGCF- 20 48 45

FSD2- 38 20 30

FSDS5- 32 30 30

F5D8- OD
6820 $HERE’S WHERE THE ACTUAL RESET VECTOR COMES FROM:
6830 +BA $F7FC

F7FC- 00 FO 6840 +ST RESET
6850 +EN

READING AFFLE TAFES
Fublished below &are rortions of two letters from Hugh Camrbells one of
our mang Australian subscribers.

We concur with Mr. Camrbell’s remark zbout Microchess at the current
state-of-the-art., Buty for its times Feter Jenning’s 1.1 K Microchess
for the unsudmented KIM was a3 real tour de force. It seemed 2 near
miracle to be able to have that neat little assemblw of electronic rarts
tell usy on its little disrlaysy where it wished us to move 1its Frieces.
We converted our Microchess from KIM to SYM manw months backy and it was
Just 8s much fun as on the KIMy in srite of our increased sorhistication
(both SYM and us!).

For awhiler we considered making arrandgements to market our SYM versions
until we found that one was alreadwy available from the 6502 Frogram
Exchande. Verg redretablygs, this version makes use of 3 terminals so
thaty even though it will actuzlls draw the board for zour on  recuests
the old charm is done. We decided adainst recommending that version
when we found thatr, if we were in checks and made no attemrt to rFrotect
our kings Microchess also idgnored the checks and turned its attention
elsewhere!

SYH=PHYSIB S5/6-1%

Sardon is well krnown to us by rerutationy and one of our colleadues
rerorts that Fastdammom rrovides & worthw orronent. So that wou can
rerlay and "rost-mortem® 2 gamer Fastdammon dives wsou the ortion to
rereat the rerevious seequence of dice-throws with each restart., UWe
#ublish helow a cory of Mr., Camrbells Arrle Loader Frodramy so that wsou
can  rurchase some of the Arrle (machine landuade onlw) rrodgrams on
cassette for wour use on SYM.

We have not been able to tru the Arrle Loader Frodrams ourselvess as we
are still waiting for deliverw of the Arrle Tare "Slide Show": which we
ordered. We ordered this tare because of Dlsave F, Kemr’s (develorer of
the 6F-1 "Sreak & Srell® interface for the SYM) article "Slide Show for
the SYM"y in MICROy Issue Number 25, June 1980, In this article Mr.
Kemr shows how toy not onlw read machine languadge dumrs of the Arrle
drarhic disrlavs into the SYM» but how to convert them from Arele
disrlay format into MTU’s Visible Memorw format in the rrocess.

We will bhe sending cories of this issue to Hawden Books and to Quality
Softwarer suddgesting that thew consider marketing SYM casssette versions
of their rrodrams., Qualitw Softwares according to Mr. Camrbell, does
rmot attemst to "srotect® their software. Hawden does ‘"rrotect® their
Arrle softwares but a3s wou can see from Mr. Camrbell’s lettery such
srotection can be "broken®.

19 Brushy Creek Road
l.enah Vallew
Tasmanis 7008

17 Audgust 1980

Dear Lux Australia

Thenk «ou for wour note about my SYM-1 modifications to Arrle II
Hdames .

Yes - gou can load Arrle machine code cassettes into & SYM by using
a modification of the Arrle cassette losd from their monitor. Bu a2
stroke of luck or something, the sreed of the tares is almost right. I

have to slow down my Surerscore recorder by about 2 cuarter of 2 turn of
the sreed control. It was one of those "I wonder if‘s..." that worked,
It even worked with the MON - 1.0 that I was using when I found how to
read Arrle tares,

Loadindg into S5YM-1 helrs to bresk securite codes. When Mon 1.0 or
1+1 meets an Arrle monitor address it returns to monitor without
destrowing the codey 3s the Arrle does on RESET.

I have the code for loadind Arrle taresy todether with working
modifications of?

Hagden’s Sardon and Sargon II
Fersonal’s Microchess and Checker King
Quality’s Fastgammon

All are modified to run on a8 SYM-1 and 3 40 character KTHM-2y with
#rimitive dgrarhics. You realls need 3 serarate board for chesss the
other two are OK on the VIU.

I have not relocated anw of the rrodgramss since I have onluy the
code that I disassembled muself to work fromsy and rlentw of RAM besides.
The rrodrams use the following RAM.

SARGON :- 800-2CFF
SARGON II !- EOO-2FFF
FASTGAMMON ¢~ 800-2000

CHECKER KING !~ 3D0-1FFF

I have not listed Microchess, It is not worth truing when the
$Sardons are available. SYM=FHYSIS 5/6-20
e ~ a4



FASTGAMMON is 2 €ood one to try firsts because that does not need
any code-breaking. It Just needs the translation from Arrle I/0 to SYM
I/0. None of mw modifications is wverwy tids or eledant. I simrly
changed what I needed and left the rest of the Arrle code as it was., 1
have added somethindg to the oridinzl in most cases. For instances in
the Sardon that 1 have sent to wouy the tern move orening "books® are not
in the Arrle version.

Would uwou like to helr me to do something with the Arrle loader and
dames? Distance and time are both a3 bit much for nedgotiasting from here
in Australia.

I have sent wou the first SARGON with instructions so that sou can
see what I am talking about. I actually sent that off to Hauden about 2
wear adoy but heard nothing from them. I susrect that thes could not
read my tare made with MON 1.0, Things should be 2 good bit better now

You can see what I think of SWF-1. What do wou think of Sardgon?
Yours faithfullw
Dear Lux

Thank wou for sour note dated 7 Sertember. I look forward to
hearind whether Hauden Book will coorerate.

The other side of this tare contains mw loader for Arrle tares. As
wou will seey it is onlw 196 butess and so it is loaded 3lmost before
gou know it. It is located at 3E00-3EC4y but it relocates easily bu
chanding the six or so 3E butes. To use the rrogram in its rresent
locationsy enter SDI 3E00yA46D and return. Then enter A oooiywges  and
return. uxxx  and wswy are the start and end addresses on the Arrle
instructions for loading., I have to fiddle 3 bit with sreed and tone.
Most tares 1load with both controls set about where thewy are on the
diadram with the tare. Some don‘t need & chande at =&al1l. Sometimes
there is & dlitch right at the bedinning of a tare which causes an ER
FF. You can overcome this by seeind where the code bedins on the tare»
and savind the carriade return till that roint. A dood load returns to
monitor in the usuzal way,

As for translating the Arrle rrodrams to SYM-1. Wellr that is easu
sometimes, and sometimes not. With an Arrle memorw mar such a8s the one
in MICRO recentlusy yvou can find the Arrle I/0 instructionss and fiddle
S8YM ones into their rlace. The remaining instructions with Arrle
monitor addresses (COxx and Fxxx) sou either NOF or wuse in some way.
Several daus laters uwou can rlas an Arrle dame on 3 SYM.

Anti-corving codes are a8 rroblem. It derends how much trouble has
been taken. The dood thing is thats» since SYM does not recognise Arrle
monitor instructionss it does not delete or chandge coder and so all the
bootstrars and so on are still on sour tare. If sou are luckys the tare
has some recodgnisable ASCII on it somewhere. You can senerzlly count on
4C ¢ xx at 0800. But Sargon II and Microchess 2y for instances EOR
with & hidden code before bedinning the dame. Sardon II also collects
four addresses from odd rlaces ranging from rade zero to 5FFFs tells uou
the wrond code for the EORy and deletes rart of the bootstrar anuwau,
It is 21l rart of the challendge.

Also on the tare is 3 SYM version of Qualitw Software’s Fastdammor.
It is the onlwe Arrle tare I have found that makes no attemrt at 211 to
confuse the user. @S are also in Californiz.

Redards
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HUGH CAMFRELL’S AFFLE TAPE LOADER FRUGRAM: See Preced?ns lettersy and
article on rade 5/6-9 for informztion on using this Frodgdram.
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3E00-
3E03-
3E0S5-
3EQ07-
3EQ0A~
3E0C-
3EOE-
BEL =
3E14-
JE16~
BEL 7=
3E1B~
3E1E-
3E20~
JE23~
JE25~
3E28-
3E2A-
3E2C~
3E2E~
3E30-
3E32-
3E34-
3E36~
3JE37-
3E39-
3E3C-
3E3E-
3E40-
3E42-
3E44-
3E47-
3E48~
3E49-
3E4A~
3E4C-
3E4E-
3ES50-
3ES1-
3ES3-
3ES6-
3ES8~
3ES9-
3ESA-
3ES5C-
3ESD~-
3E60-
3E61-
3E62-
3E64-
3E65~
3E67-
3E48~
3E69-
3E6C~-
3E6D-
3E70-
3E72-
3E74-
3E76-

57
41
07
49
02
03
D1
4D
3n
4C
3cC
4K
3F
44
3E
7R
3C
3E
3D
3F
3cC
02
an

4R
49
ES
FE
FS
21
49

FD
05
32

FI
FF
2C
08

69

3A

6C

00
40
2F
Fé
2F

Ab

Ab

81

Ab

Ab

Ab

Ab

3E

3E

3E

FF

3E

3E

AQ

LIA
CHF
ENE
LDA
CMF
BEQ
JHF
LIA
STA
LDA
STA
LDA
STA
LDA
STA
JMF
LDA
CMF
LDA
SEC
INC
ENE
INC
RTS
Loy
JSR
ENE
ADC
ECS
Loy
JSR
INY
INY
DEY
ENE
RCC
Loy
DEY
BNE
Loy
LDY
DEX
RTS
LDX
FHA
JSR
FLA
ROL
Loy
DEX
ENE
RTS
BRK
JSKR
DEY
LDA
AND
CHMFP
REQ
STA

ALS7
$41
3EOE
Ab49
$#02
3E11
e1n1
ALAD
3n
ALAC
B3E
ALAR
3F
Ab4A
3E
3E7B
3C
3E
30
3F
3C
3E36
3n

#4E
3E49
3E37
#FE
3E37
#21
3E49

3E49
3E53
$32
3E50
FFFF
£2C
#08

3EL9

#3A

3ESC

3E6C

AO00
$40

3E&4C
2F

3E78-
JE7H~
JE7B~
3E7E-
3E80-
3E83-
3EBS-
3E88-
3EBE-
3E8D-
3E?0-
JEF2~
3E9S5~-
3E97-
3E9A~-
3E9C-
JEZF—
3EAL1-
3EA4-
3EA6-

3EAB-
3EAA-
3JEAD-
3EAF-
3EB1-
3ER4-
3EB6~
3EB8-
3EBA-
3EBD-
3EBF -
3EC2~-

3E00
3E08
3E10
3E18
3E20
3E28
3E30
3E38
3E40
3E48
3ESO
3ES8
3E&60
3E68
3E70
3E78
3E8B0
3E88
3E90
3E98
3EAO
3EAB
3EBRO
3EBS8
3ECO
5845

Al

49 -

81
Ab
AD
AS
Eé
4B
RO
ce
88
cA
68
00
29
co
8D
20
85
6C
37
85
FO
A9
D1

co
60
AD
29
8p
A9
8D
20
A9
20
85
20
A0
20
EO
20
A0
20
81
45
85
20
A0
20
20
cs
FO
A9
20
A9
ac
4c

80

02
BF
02
00
OF
69
16
37
2E
69
21
6C
F9
6C
37
SA
ac
2E
2E
28
31
FO
sA
2E
0A
07
47
FF
D1
03

Ab
ce
40
3C
Ab
CS
0o
49
AQ
Do
FD
A2
A0
6C
CcS
60
A0
3E
20
RO
S5A
20
SA
20
4AC

A0
A0

A0
3E

3E
3JE
3E
3E

3E

3E

3E

8A

81
80

ce
02
Ab
Al
85
3E
02
3E
21
FIn
AC
08
3A
3E
eF
ALl
A?
A?
69
F?
3E
28
3E
47
03

41
FO
85
4B
3E
AS
Eé
o
20
90
FF
48
cA
88
FO
02
00
16
3E
20
81
3E
(5
84
80

CPY
RTS
LDA
AND
STA
LDA
STA
JSR
LDA
JSR
STA
JSR
Loy
JSR
BCS
JSR
Loy
JSR
STA
EOR
STA
JSR
Loy
ECC
JSR
CMF
EEQ
LDA
JSR
LDA
JNF
JMF

no
03
3n
Ab
4Cc
3n
3D
FY
49
05
FF
20
no
Al
Fé
AO
8D
20
AC
6C
3C
AO
2E
A9
145

07
4C
AD
85
7E
ES
60
69
3E
A0
A0
69
FS
00
85
29
(9]
37
21
3E
45
31
FoO
FF
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A0O2
#EF
AOOZ2
$00
AQOR
3ESY
¥16
3E37
2E
JELY
$21
3E4C
3E9S
3E4C
$37
3ESA
(3CsX)
2F
2E
3E28
$#31
3EAL
3ESA
2E
3EC2
$07
8A47
#FF
8101
8003
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3Ey36
60591
A0y 30
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A0y 4L
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90sFA
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H. R+ LUXENERERG 8/29/80
EDITOR: SYM-FHYSIS »S5YM-1 USERS‘ GROUF NEWSLETTER

F. 0. BOX 315 CHICO,CA 95927

LUX»

JUST A SHORT CASSETTE TO EXFRESS MY AFFRECIATION OF SYMFHYSIS.

YOUR MATERIAL HAS GREATLY HASTENED MY EVOLUTION OUT OF SIMFLESYMDOM.

I AM COMFOSING THIS FILE USING MY SYMs A SURFLUS XEROX KEYROARD FROM
CALIFORNIA DIGITALs, AND FATIA ELECTRONICS’ TVUT 6-5/8 (CHEAF VILEOQ).

I REMEMBER SEEING IN ISSUE 3 OF SYM-FHYSIS A FROMISE T0O DISCUSS "CHEAF®
VIDED TERMINALSy WHICH I WAITED ANXIOUSLY FOR, BUT DID NOT SCE.

I HAVE JUST ADAFTED CHEAF VIDEO TO THE SYM-1 ANIl THOUGHT OTHERS

MIGHT RE INTERSTED IN MY EXPERIENCE.

o 04 0 0 i 04 i i o 0 o 0 i 4 0 4 ] B 5 o4 o o i 0 e o {0 o o o i o i o {3 e o b o o o o { i o i i 3
CHEAF VIDEO FOR THE SYM JOHN MATTOX

102 NW 27 TERRACE
GAINESVILLE FL 32607
(904) 378-6768

FAIA ELECTRONICS SELLS A BARE BONES VIDEO DRIVER KIT (TVUT6-5/8)
FOR $43» WHICH INCLUDES DON LANCASTER’S CHEAF VIDEO COOREOOK.

TVUT CONSISTS OF SEVEN INTEGRATED CIRCUITS: AN UFFER CASE CHARACTER
GENERATOR IS SUFFLIED WITH THE KIT. THE IMFLEMENTATION OF AN
UFFER-LOWER CASE GENERATOR IS DISCUSSED.

TVUT IS DESIGNED FOR THE KIM. THE DESIGN REQUIRES THE DISFLAY MEMORY
DATA BUS TO BE BUFFERED (TO FROVIDE DIRECT ACCESS BY TVUT WHILE

THE HOST MICROFROCESSOR EXECUTES A SUBROUTINE WHICH INCREMENTS THE
ADDRESS BUS). THIS MEANS THAT ADDITIONAL OFF-BOARD MEMORY IS REQUIRED
WITH TRI-STATE DRIVERS IN BOTH DIRECTIONS FOR THE SYM.

TVUT USES THE 4 HIGHEST ADDRESS LINES AS DISFLAY INSTRUCTIONS.

THIS MEANS THAT IF ONE USES THE INSTRUCTION DECODER FROM SUFFLIED
WITH THE KIT» ADDRESS SFACE $46000-$DFFF MUST EBE RESERVED FOR TUT.
THIS IS CLEARLY UNACCEPTABLE. FOR $3 PAIA ELECTRONICS WILL TRADE
THE FROM FOR ONE PROGRAMMED TO USE MEMORY SFACE $2000 THROUGH $9FFF.
THE MONITOR ENABLE JUMPER MUST BE REFLACED WITH OFF BOARD LOGIC
USING A 6522 VIA TO SWITCH BETWEEN ENABRLING THE MONITOR AND ENABLING
THE TVUT. ADDITIONAL EXFANSIONS WILL ALSO NEED TO BE DESELECTABLE.

IN ADDITION TO USING 50% OF THE ADDRESS FIELD, TVYT REQUIRES UF TO
95% OF THE CFPU TIME (THERE AIN’T NO FREE LUNCH). ALSOs FOR DISFLAYS
WITH MORE THAN 40 COLUMNSs THE HORIZONTAL FREQUENCY OF THE CRT
MONITOR MUST BE REDUCED.

MY CURRENT IMFLEMENTATION IS TO DISPLAY WHILE WAITING FOR KEYBOARD
INFUT (WHICH IS TIME OTHERWISE WASTED). WITH A 1 K DISFLAY MEMORYs

I AM USING A 64X146 DISPLAY. I AM BUILDING AN 8 K DISFLAY MEMORY
WHICH WILL ALLOW A 80X24 DISFLAY AND 256X256 BLACK & WHITE GRAFHICS.

CCCCCcCCcecceeeceoceceececececeecceeeeecceeceecceeocecoeceocceccececcecceecececececcecececee
I INCLUDE HARDCOFPY BECAUSE I AM NOT CERTAIN OF MY RECORDER.
YOU MAY PUBLISH WHAT YOU WISH OF IT. IF I HAD IT TO DO OVER, I
WOULD HAVE INSTEAD PURCHASED KTM-2/80.

SINCERELY»

JOHN

John! Thanks for the valuable writeur., Mang of our readers will
also find it helsful. Your recorder writes finer reads easily! - Lux,
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Ir. He Rs Luxenbersg
Editon SYM-FHYSIS
F. 0. Box 3195
Chicos California

August 14, 1980

PEP27
Ilear Dr. Luxenberd:

I have been using Jack Brown’s "Surer TCP" and "Ultrarenumber®
along with 8 modified version of Tom Gettus’ "Merde/llelete® and find
them to be 2 marvelous enhancement to ms SYM. I‘ve rut them todgether
with & drarhics rackade for MTU’s K-1008 boardy 2 tare verifu and
tare directorw sedment (after the one of Jack Gierwic)y and linkadge
to 38 erintery 31l on 3 rair of 2716 EFROMs (stacked, of course) with
the result that I have & verw nice overall orerating sustem for the
SYM. My eprimary use of the sustem right now is to write rrodrams for
lecture demonstration in Phuysics classes using the TV drarhics.

In using Ultrarenumber I discovered that if it finds reference
to 8 nonexistent line number following GOTOs GOSUEy ete. it dgives it
the number 65535 which is an illedal line number in SYM-1 BASIC. The
This means that wou cannot run 3 renumbered rrodgram until 311 the
illedal references are individualls corrected. The lardest accertable
line number in SYM-1 BASIC is 63999 which is F?FF in hex. Therefore
I chanded lines 3220-3230 in Ultra-renumber as follows?

3220 STA XFACTO-1
3222 LIA #3F9
3230 STA XFACTO

Now when the above circumstance occurss it recomrutes the references
to the nonexistent lines as 63999. References to this line number can
then be trarred out bw usindg a3 statement such as!

63729 GOTO. ...

which takes the rrodram to some arrrorriate roint. I have not found
a3 situation in which I could not det a3 satisfactors renumbering Job,

I certainly endow SYM-FHYSIS and find it deneralls verws
helrpful. I think it is clearly the best rublication doing for
“Summers”"., I have found the work of Jack ERrown and Tom Gettus verw
instructives esrecially in understanding how some of the BASIC
routines work. Keer up the dgood work.

Sincerelyy

James G. Fendra
Derartment of Fhusics
Whitman Collede

Walla Wallas Washindgton 99362

SYM AS A FERSONAL COMFUTER & THE EDUCATIONAL/ACADEMIC MARKET

(continued from rade 5/6-2)

Suniertek arrreciatessy and are exrloring the rossibilities of OEMing a
rackade built around this nucleusy with attractive discounts to
individual facultw and students to encouradge rersonal systems as well.

We consider working endineers Just breaking-in to the microcomruter
field as beindg in the "student® catedoruys, for discount rpurrosess too.

We have rurveved several such sgstems locallyy and would be interested
in hearing wour suddestions and comments 3bout this class of suystems.
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HOW TO ADD MORE VIAS EASILY

The &YM-1 dedicates 3 full 4 K of address srace ($A000-$AFFF) to the
6532 and the three on-board 65225y 1 K to each. The 6932 needs 128
addresses for its RAMy» and 32 addresses for its I/0-TIMERSs but the
65225 each need onlw 16 addresses of their assidgned 1 K blocks,

Wher the rroblem arose of adding the HDE Disk Controllers which has 1its
awn  on-board 6522y with full address decodindy we a3scidned it the
addresses $A88X (16 butes onlw)y and temrorariley removed the (user
suprlied) VIA #2 in U28y so that there would be no sddress conflicts.
We could have broken the 1 K block at $AB00-$ARFF in halfy and sssidgned
$AA00-$ARFF to any sdded VIAsy but decided to use onlu rade $A8 for all
170y since the urrer half of this one rage 2lone would =2allow the
addition of eight more VIAs (with full decoding).

The first two rurchasers of the HIE SYM-FODS came ur with two verwy
different hardware imrlementations of the simrle logic to keer VIA #2
out of the urrer halves of the four rades to which it has access. These
are both rresented elsewhere in this issue. It is interesting to note
thatsy not onle did each chose a8 different lodical ecuation to imrlements
each selected 3 different technolodw. One chose the IC arrroachy adding
a chirs the other chose DTL (Dliode Transistor Lodic) because it (the
transistor) was already there.

As of now we have not added the additional VIAs we thousht we would
want. One reason is that we were able to "recover® the use of FE é on
VIA #1. The second reason is that we would 1like to rut 311 of our
Yextra" wrorts at the Auxilliary Arrlication Connectors and not load our
unbuffered Address and Data Busses at the Exransion Connector down anw
further» even though we have had no rFroblems as wet., In facts, we Just
installed the Color-Mate color drarhics sustem on the (unbuffered)
exransion bus (addresses $9000-$9FFF) with no rsroblems.

Since we fully idintend to install +the AY-3-8910 Frogrammable Sound
Generator (one of these daus!)y we rlan to make wuse of its “free"
built-in rair of B-bit I/0 rortsy which can be used inderendentluy of the
sound deneration functions to handle the control functions we wish. One
of the rorts could serve as the oridgin of 3 two-waw data bus to a number
of other VIAs» and the second rort could rrovide the chir select and
register select functions. 0Obviously we have not thought this throush
in detail as yget» because we are still not wet certz2in of our
recuirements.

MORE FROM JOHN GIERYIC AEROUT JACK BUILT FROGRAMS

We told Jack that we didn’t think there would be & great market for
dames for the SYM-1/KTM-2 suystem. This turned out to be truej most of
our readers seem to want mostle "utilities.® The demand for SWF-1, and
BBE-1 (our rnew name for the Erown Easic Enhancements Fackader diven
because the Furchasing O0ffice reorle who rlace orders with us feel
uncomfortable unless the rroduct has an ordering number as well as a
name)r» has been highi the Jack Built Frosgrams have not shaken the earth
with fast movement.

Wells Jack hazs denerated some FPLOT Utilities for BASICy which work with
the (built-in) Gowan Double Densite Flot and Trig Patch machine languade
rrodrams. These additions to the Jack-Built Frodrams line may be
ordered through the Users’ Grour, The best way to describe these
rrograms is to rerrint the instruction sheeti this we do below. He slso
rrovided some bud exterminators and 2 well human-engineered RASIC EFROM
Frodgrammmer Frogram. We will therefore turn the next few rades over to
Jack, But firsty 3 few more editorial comments (to keer our editorial

license current): .
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Jack is an extremels good BASIC rrodgrammery and is using RAE to rrerare
his manuscrists for rublication. We’re glad about the latters since it
is so easw to "SWF" his menuscrirts into camera-ready corY. His FLOT
wrograms mix HBASIC with MLC (Machine Languege Code)y which is» of
coursery denerated by RAE. We hore we can rersuade Jack to redo one of
this FLOT erograms in SYM-FORTHs and rerort back to us 3 (not necessarily
ob.Jective) comsarision of the two arrroaches.

We are curious to hear what this Jack will have to saw on FORTH versus
BASICy because our other Jack (Jack EBrowns that is)s a3lso very well
versed in BASICy has sent us some drarhics rrodrams (for the MTU Visible
Memorw)s and the classical “Towers of Hanoi® as a beautiful dgrarhics
demonstration on the KTM-2/80, written in FORTHy with its own built-in
Trig Fatchs and MLC rortionssy comriled with FORTH’S built-in ASSEMBLER
Vocabulary. We finds 3s only “occasionzl® rrodrammers (meaning onls
when we have tos because we couldn’t con someone else into doing it for
us!)y that the FORTH erodram is actuslly easier to follow than & EASIC
oney in srite of many more wears of BASIC exrerience.

from JACK BUILT FROGRAMS

These three rrograms all reeuire 8K of RAMs 2 KTM-2/80 and BAS-1. Enter
BASIC with 6400 butes free. Each rrogram consists of a BASIC rrodram
#art and a3 machine languadge rart (19F0 thru 1FFF) contsining Rill
Gowans’ rlot rackadge from SYM-FHYSIS Issue #3 rlus the trig functions.
Two loads are required in BASIC. The first loads the machine landuade
mortion and the second loads the EASIC rrogram. Once this is done the
user can <o to one of the other two rrodrams by loading onlw the EASIC
rart of that other rrodram. The machine landuade rortion is identical
for 811 three rrodrams.

KKK KKK KKK KKK OK K ¥k KKK
X X
X DUAL Y-AXIS FLOT X
X X
KKK KKK KK KKK K KKK K KKK

This rackadge rroduces 3 rlot of two eeuations of the form Y = F(X) over
the same user-srecified x ranger while using a3 different user-srecified
4  rande for each eauation. This concert is similar to the dual trace
oscilloscore. It allows the user to view two widely differing rlots
surerimrosed on  the same ‘riece of drarh rarer', Two ecuations are
already in memory. Entering the followindg values in resronse to the
srodram rpromrts will give 3 *feel" for the rrodgram? -1y 1y Oy 720y Oy
720,

AOKK KKK KK KKK KKK KKKk K
X X
X 4 QUADRANT FLOT x
X X
RAOKKKK KKK KKK KKK KKK

Ur to four inderendent eauations of the form Y = F(X) are rlotted on 3
four euadrant drid which utilizes the entire monitor screen. The user
srecifies the number of equations to rlotsy the maximum rositive x value
and the maximum rositive w value., The rrodram rlots the eauation(s) on
a 160(h) by 48(v) "dot" =@rid., Enter the following values in resronse to
the ®rodgram sromerts! 2y 1y 720, This will rfroduce four comrlete
cycles of a8 sine wave and another 4 cucles of 38 cosine wave.
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KKK KKK ROK KO K Kk X I reassigned the rorts on the 6522’s such that NO modifications are

X X necessary to the SYM. Simrelw wire the rrodrammer rer the directions in
X FOLAR FLOT % Lhe enclosed article and wou’re reads to RUN, This allows sou to use
¥ X the four buffered bits on Fort ACOO for other arrlications on the "AA
KKK KKK KKK X K 0K BUS™ .
Us to four inderendent eacuations of the form R=F(TH) are rlotted on a Faor wou lucky users who own 38 KTM-2 or KTM-2/80s my Frodram will utilize
wolar <rid which wuses the entire monitor screen. The scaling is cursor rositioning to make the man-machine interface a2 bit more
addusted such that the rlot of R = 5 does arrear as a3 circle on the mleasindg. For wou other terminal ownerss a3ll data and disrlaus will bhe
monitor. The srogram rromets the wuser for the maximum R values the left Justified on yYour screen.
range of THETA (minimum 3nd maximum)s and the increment value, For
exameley 1f the rande of THETA is 10 to 30 dedgrees with an increment of An additional feature of this rrodram is the abilitw to turm off all
4y then the rrogram would rlot 3 roint everw 4 dedrees between 10 and sower  to  the EFROM when the EFROM is not being accessed. This enables
30. A minimum THETA of O cannot be entered due to error checking by the the user to change EFROMs without turning off the SYM, While the ortion
srodgram, Trw entering the following values to the rrodgram rromets? 4 list 15 being disrlaved and the rFrogram 1is waiting for the user’s
b4y 1y 360y 4, This will show what the srogram can do. Now chanse line selectiony 211 wort bits are lodgic 0. If the wuser installs 2 double
20 to read R=TH and enter RUN. Enter the following values to the #ole  sindle  throw switch on the +5 volts to EFROM rin 24, and the +25
erometst 1» 27» 1, 14405 6. This should result in an 1mrressive volts to EFROM rin 21, the wuser can turn this switch off and
griral. remove/reslace/insert  EFROMs. This switch need be turned on onlw for

ortions 1y2+3+4 and 7.

JACK BUILT FROGRAM RUGS Wouldr’t it be nice if this switch could be sutomated? Welly I‘ve rro-
o e e el e i vided such 8 signal on the AA connector rsin § (3FB3), This rin will go
Two of ms prodrams have minor buds. I want to thank Dlon Full and Car high when the EFROM is accessed (ortions 1 2y 3y 4y 3nd 7)., This sidg-
Teigen for bringing these to my attention. Lux already has the fixes nal can be wused as 38 means to control a8 relaw which would rerlace the
incorrorated into his source. To the many who have already rurchased marmal dest switch.
the two Frodramssy check Your source. If the followindg fixes are
missingy then add them. Do not write over wour oridginal tare. Cory the There is wet another method of imrlementing this automatic control of
corrected source to 2 new tares If the new tare checks out 0Ky thens the +5 and +2% voltasdes. In my caser I used two SIGMA relaus (rart no.
and only thens should sou rewrite gour oridginal tare. L91TELAL-58), These are dusal-in-line rackaded reed relass (14 rin DIF)
with an internal surrression diode., Each relay has a3 sindle role single
EAR GRAFH throw switch. One relaw is used to switch the +5 volts and the other to
S G switch the +2% volts. The sidnal from #in § (3FB3) drives an inverter
Sumrtoms Very short bars (less than 8 scan lines tall) are actually (7404)s whichy in turns is used to sink current on the +5 wvolt control
8 secan lines taller than theg should be. With this fix these short bars relay coil. Another sidnal 1is rrovided on the Y esin (3FE4) to drive
will be the correct lendgth. If the bar is too short to arrear as even 3 another invertersy which is used to sink current on the +25 volt control
single scan liney that bar on the grarh will be blank. That’s the way relas coil.

it should be.
This wuse of one of the buffered bits on the rort a3t ACOO recuires a

Fiscs Insert the followindg line? 526 IFC=0THENQ=1:60T0S532 chandge on the SYM, Ruffer B4 (lower lefthand of the SYM board) should
have roint A Jumrered to roint 3 (refer to Fidure 4-53 in wour SYM

FLOT Reference Manuzl) and roint B Jumrered to roint 18, Alsos the .47
——— caracitor to EFROM rin 24 is rerositioned so it is slwaus connected from

Sumrtoms ! Under certain conditionss a single roint does not arrear ground to +5 volts., My schematic for this method is summed ur below.

to “follow® the rlot. Instead it arrears a3t a3 roint somewhere below its

real rosition and the rlot has 3 "hole"' (missing rlot roint) a3t this SYMcerelyy

rositions This hole will arrear at the veruy tor line of the dgrarh., The

g is 2 very common ones 2 relational orerator in an IF statement did Jack Giergic

not include the "ecual to" case.
From JACK BUILT FROGRAMS
Fixi Insert 8n ®=® in line 153 so it reads: &= followsy  Gooes auek chenel ohnoesow

153 IFY>=YLTHENE=39:G0T0160 FOKK KKK K KKK KKK KKK KKK KOK KKK KKK K K K
X X

MORE ON THE EFROMMER ¥ 251672716 EFROM FROGRAMMER X

X X
Denn s and o1l SYimeres KRRRRKRRRRKIKRIRRKIRK KKK KKK K

I read with extreme interest Joe Hobart’s article "Arn EFROM Frogrammer Hardware recuirements:
for the SYM—1" in SYM-FHYSIS Issue #4. His idea was elegant andy bhest ~ ~~~——°7 7777777 mmmmmm
of ally chear! As 38 comrlement to his simrle hardware designs I have SYM-1
written 3 veru comerehensive software rackade which dives the user a SYM BASIC
~“reat deal of rower when rrogramming the 2516 or 2716 EFROM. 7K RAM
Terminal with at least 16 lines and
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This rrodgram rresents the user with a3 list of 8 ortions from which to
choose. When the selected ortion is comrleted the srodram will ask the
user if he/she wants to do back to the ortion disrlau, If the resronse
is YES, then the ortion list will adgain be rresented. All addresses and
limits can be entered in either decimal or hex. Hex numbers are simely
rreceded by the letter Hy e.dg.s H2FS,

OFTIONS

1 - FROGRAM EFROM
- COMFARE EFROM TO MEMORY
- VERIFY EFROM IS CLEARED
- DISFLAY EFROM MEMORY
DISFLAY MEMORY
- ENTER MEMORY DATA
- READ EFROM TO MEMORY
- MEMORY MOVE

OFTION 1 - This ortion is used to rrogram the EFROM. It rromrts the
user for the EFROM starting addresss the number of butes to rrodrams and
the data starting address in memorw. The EFROM starting address rlus
the number of butes cannot extend bevond the 2K of the EFROM. If it
doesy the rrodram will adain rromrt the user for 311 of the data. This
ortion allows the user to rFrodram ans number of butess anuwhere within
the EFROM» from ang area of the SYM memorwy without disturbing the
remaining locations in the EPROM. After the rrodgraming is comrpleted
this ortion will verify the data Just writtens and any errors will be
disrlaved in the followindg format:

WNOU DN
!

ERROR "EFPROM address" "EPROM data®" ‘“"memory address®" ‘memorus data"’

If the recuested rarameters were entered in decimal then the error data
is disrlaved in decimal. If the rarameters were entered in hex then the
error data will be disrlaved in hex.

OFTION 2 - This ortion will compare anw rortion of the EPROM to memory.
The ortion reecuests 3 rarameterss as does ortion 1. Any errors are

disrlaved as in ortion 1.

OFTION 3 - This ortion will verifu that anu rart of the EFROM contains
hex FF. It will recuest 3 startind address and the number of butes to
check. Ang locations not containing FF will be rrinteds 3long with the

data found in those locations. It is wise to verifw if +the EFROM is
cleareds prior to rrodgrammings 3s this could save a3 lot of time.

OFTION 4 - This ortion is used to view the contents of ang number of
contidguous butes in the EPROM without brinding the data into memory.
The ortion asks for the starting address and the number of butes to
disrlag. The data is disrlaved in hex redardless of the format used to
enter the address and bste count (decimal or hex).

OFTION 5 - This ortion is used to view the buffer before burnind it into
the EFROM. Ang 3rea within memors mav be viewedsy and there is no limit
on the number of butes to disrlaw., The disrlay format is identical to
ortion 4.

OFTION 6 - This ortion will zllow the user to hand-construct a buffer in
memory for transfer to the EFROM via ortion 1. This ortion will also
enable the user to chande data before burnindg it into an EFROM. This
ortion reaquests a3 startind address (decimal or hex)s and then disrlaus
the address (decimal or hex)» followed by the data (hex only). A dash
arrears after the data and the user now enters new hex data to change
that locations or the same dataz as 1is disrlavedy to skir over that
location. The next a2ddress and its data are now disrlaseds and so ons
until the user enters the letters ENIy instead of data., This terminates
the ortion.
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OFTION 7 - This ortion allows the user to transfer ang or a8ll of an
EFROM’s data into the SYM‘s memorw. This allows the user to change the
dats via ortion 6y if desiredr and then burn 3 new EFROM» via ortion 1.
The ortion recuests the EFROM’s starting addressy the number of butes to
read in» and the bedining of the buffer in the SYM’s memorws. Make sure
wour memors buffer is lardge enousgh!

OFTION 8 - This ortion will allow the user to move any size block of
memory into another areaz of memors. With this ortions the user can move
data from am EFROM already being used in his/her sustem into RAM» alter
it via ortion 6y and then burn 8 new EFROM. All this without touching
the EFROM being used in the sustem!

Note! Ortions 6y 7 and 8 will not allow the user to use rage 0y rade 1y
or the memory occuried by the rrodram. This rrevents self-destruction.
This rrodram resides in the first 5K of memory,
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Above is the schematic for Jack’s Automatic EPROM FProgrammer Switcher.
His revised wiring 1list for the EPROM Programmer is on rade 5/6 -7.
Flease note that the BASIC listindgs for the EPROM FROGRAMMER and for the
FLOT rrograms are NOT rublished in this issue! Onlw the instructions for
these five rrograms are given heres so that wou can decide whether or
not thew will be useful enoush to rurchase in cassette form from JACK
BUILT PROGRAMS.
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FRODUCT RECOMMENDATIONS
We have tested 2 number of new rroducts since Issue No. 4y and can
recommend all but one of them (that one will not be listed here). Some
of these we will be distributindg, Flease note that we don’‘t recommend
because we are distributind, On the other handr if we can recommend 23
wroducty we may try to get distribution rishtss if rossible,

The ColorMate

The essiest way to describe this newest rroduct from MicroMates F. 0.
Box 50111y Indianaroliss IN 46256y is to rerrint the following extract
from their brochure!

ColorMate brings the flexibility of color video
display to KIM, SYM and AIM microcomputer
systems. Designed arqund the Motorola 6847 video
display generator, ColorMate offers nine modes of
operation, ranging from alphanumeric to full
graphic. A 12-bit word format in the alpha-

The ColorMate is memory mapped, and re-
quires a 4K byte memory space. Decoding to 4K
boundaries is provided onboard. It interfaces to the
Expansion (E) connector of the KIM, SYM and AIM
microcomputers. The single 5 volt supply is pro-
< i . g = vided via the interface. The P rd i
numeric/semigraphic modes provides capability to 4Y%2: by 6% inch format, withzla?eg?:rgu;:hsglaeld:r:g
mix alphanuineric with semigraphic characters. gold contacts. The ColorMate may be configured to
Two pages of video memory are implemented in the drive a standard TV (ch. 3 or 4),
alphanumeric/semigraphic  modes, providing ’ ;

added flexibifity in many applications. Selection of In aadition to a complete description of the

the page to be displayed requires only a write to the various modes of operation,the ColorMate User
ColorMate control register. The alphanumeric dis- Manya! includes example software for a color video
play format is 16 rows by 32 columns. Semigraphic terminal dnve'r (ViewMate), a Fourier synthesis pro-
modes provide colorful applications on a 48 by 64 gram, and various graphics plot subroutines.
element grid. Full graphics resolution ranges to 192

by 128.

ColorMate is available directly from MicroMates either as the FC board
and manual aloney for $50y or fully assembled and testeds but without
the necessary IC’sy at $95., 1In either casey wou will have to hunt ur
the IC’s somewhere’? wou can most easily obtain the comrlete set of IC’s
from MicroMate, for $125 additional. Add 2X to 311 fricess for shirring
and handling, NOTE: The ColorMate will NOT work with FAL or SECAM color
AAREN]

While the maximum full drarhics mode resolution of 128 H x 192 V is less
than that of the Atari (320 H % 192 V)s the Arrle II (280 H x 192 V), or
the TRS-80 Color Comruter (256 H % 192 V)y the color carability is still
quite imrressivey and can be very useful and effective. The ColorMate
requires 4 K of address srace (ours is at $5000-$9FFF)y with 3 K of
video marred 2114 RAM on board (the remaining 1 K is not memors marred,
but is wused as the "address® for the control redister)., We use a EB/W
monitor switched between the KTM-2/80 and the MTU Visible Memorgs with 3
Radio Shack Coax Switchs for most purroses. The color €rarhics coexist
simultaneously on 8 color TV set. The ColorMate has its own on-board RF
Modulatory so that connection to the TV is throudgh 3 75 ohm to 300 ohm
switchindg adartor to the VHF antenna terminals on the set., When the TV
is not available for SYM uses SYM has an extra 3 K of RAM with which to
rlag!

Several subscribers have already writtens or rhoneds to let us know thewu
are wusingdy and are rleased withs ColorMate. Dick Turrin has rrovided
rlenty of software in the manual with which to det startedr and will be
surprorting a User Grour. The source code is in RAE formats and we are
making arrandements with Dick to rrovide ColorMate Grarhics software in
cassette form. The board wuses what we are calling the "Reverse KIM®
#inout. See the next recommendation for installation suddgestions.
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The Quest Exransion EBoard

As mang of sou have discovereds not 311 44-contact SYM/KIM/AIM exransion
boards are comratible, With the excertion of contacts E-16y -17, -1f..
=19y -20y and -Xy 38 out of 44 of the SYMs KIMy and AIM exransion *=in
out" assidgnments are identical. One drour of exransion boards (MTUs
examrle) hassy excert for E-2y and E-3 (in addition to those listen
above)s the identical contact assignments. For this class of bozri
any  "mother-board" must have what we are callind the "KIM-1*' Bus., &
connector contactsy excert for the ones listed a3bover are wire
rarallel with the contacte on a8 connector into which the &)
"rludded.”

MOS Technologys sroducers of the KIM-1, deviseds and marketeds fo :
vers short time onlwr the KIM-4 Motherboard. All of the lettered, :1.d
two of the numbereds contacts were shifted by one rosition with resrect
to the KIM-1 Busy and some sidnals were drorredy and others added. The
Comruteristy Hudson Digital Electronicss and RNB Enterrrisess amons
otherss surrort the KIM-4 Bus structurer with varwing dedgrees of
fidelitw.

Other exransion boards are availablesy most notasbls the ColorMate and the
Beta Comruter Devices’ 32 K Memorw Roards which use the "Reverse KIM®
Bus. These are desidned to rlud directly into 2 connector which
"extends" and rerlaces the edde contacts on the SYM board. Alternatelys
a3 connector maw be ‘"reversed®" and its solder-eses or solder-tails
soldered directly to the edge contacts on the exransion boardr and the
bhoard/connector combination mounted directly onto the edge contacts of
the SYM.

What’s a8 fella to dor ifs like mes he wants te add an HDE Disk Con-
troller (KIM-4 Bus)s ColorMate (Reverse KIM Bus)sy and an MTU Visible
Memorw Board (KIM-1 Bus) to the same SYM? We found that the 44-contact
Exransion RBoard which was develored by Quest Electronics» F. 0. EBox
4430y Santa Claray CA 95054y for use with their Surer E1f (3n excellentr
KCA 1802 basedy sindle board computer) Sustemr when fitted with an
extras reverse mounted, 44-contact connectory fills the bill admirablwe,
It can be fitted to the SYM straight outr or at a right andle. Ir
fitted at a3 ridght andgley the three solder tail sockets can be mounted on
either side of the boardy to rrodect either forward or backward. There
are three rows of installation holes for each connectorsy so that the
connectors can be installed in either of two rositionsy to rrovide
either direct or reversed KIM-1 Bus.

There is rlentsy of room between the connectors to cut the arrrorriate
tracesy and the unused rows of installation holes make it easwy to insert
the necessary Jumrers to convert one or more of the connectors to accert
a3 KIM-4 boards e. g,y the HDE Disk Controller. These boards can also be
used on the Arrlications Connector» to mount 3 rair of DACs for stereo
music or vector drarhicsy for examrley a3nd 23lso on the Auxilliars
Arrlications Connectors for 211 kinds of doodies. If wou make sour own
arrlication boardss vou wire the contacts to match the arrlication
connector, If wou wuse commercialle available boardssy such as MTU’s
DACsy wou musty of courses cut and Jumrer the traces on the exransion
boards to match.

While we are on the subdject of bussesy we should mention the SYM
comratible *"S$-44" busy and series of memory and other cards available
from Kathrun Atwood Enterrrisess F.0. Box 5203, Oranges CA 92647. This
bus is indeniously arranged so that no damade will be done if the boards
are inserted backwardsy ands in facts manuy of the boards will work
either wau! This has to be the ultimate in "idiot-rroofing® ecuirmenrt.
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The Bets Comruter Devices 32 K Dunamic RAM Board

The 6YM is exrandable to 4 K of RAM on-boardsy and the Elalock Memorwg
Board rrovides an easy exransion to 8 K. As many of our readers have
discovereds with BASIC and/or RAE in ROMs an 8 K RAM SYM mahkes 3 very
resrectable system. Additionsl utilities are very easilwy rut in EFROM.

The ColorMate srovides its own 3 K of RAMy if wou want color drarhics.
If wou want to add a2 disk sustemsy uwou will need at least 8 K more of
KRAMy but once wou have the disk system ury sou will want more and more
RAM» for 211 of the thindgs the disk suystem will let wou do.

One  of our 8YMs has been exranded to 32 Ky bw adding MTU’s 16 K dunamic
RAMy and MTU’s 8 K Visible Memory (also dsnamic). The 8 K Visible
Memory rrovides the bonus of high resolution black and white drarhics.
The disadvantades include the necessitw for adding additional voltages
to the rower surrlys unredulated +8 V and +16 V»y and the need to rrovide
a card cadge to hold the added cards. The dgrarhics carability more than
makes ur for these two minor disadvantades.

For 8 long timey we have been looking for 8 32 K exransion board which
would rermit us to build 8 really rortables two Friece systems which
could travel with usy under an airrlane seats if necessarg., One riece
would be our 9" Sanuzo Monitors in 2 rrotective cases the others 3bout
the size and share of an attache caser would hold the SYMs the KTMs the
rower surrlyy and the cassette recorder.

Sterhen Coles whose letter arrears elswhere in this issues is using the
Beta Comrputer Devices Model 6502IM Memorw Eoard. At the same time we
received Sterhen’s letters another reader wrote ins asking our orinion
of the board. Not wishing to recommend an item we had not set trieds we
ordered one from Betay a3t 1230 West Collinss Orangey CA 926468. Here are
our comments:

The board recuires only 38 sindgle +5 V (a3t 0.8 A max) surrly., There is
rno heat denerating redulator on-boardy and the board denerates its own
redulated -5 V and +12 V., The board is 4" % 6" and has edde finders
desidgned for the 5-44 Bus (see elsewhere for some comments on this).
The board has holes for mounting a (surrlied) rigsht andled 44 contact
connector to fit the Reverse KIM bus. This means that the connector
fits directly on the Exransion Connector edge finders of the SYM, The
connector can be fitted to the memory board in two waysy so the the
hoard maw be mounted either extended out and awayw from the SYMs or
‘"folded® neatly and comractls below it. The latter mounting stule is
what we will use for our rortable sustem. We will rrobably bring out 3
second connectorr so that & disk controller card can be added for home
UsSe. We might then bring along our disk sustem 3s 2 third unity if we
travel by rrivate auto.

The board is dunamic RAM onlg. It contains no ROM socketss, additional
ViAsy or EFROM errodramming sustem. We find thats for the SYMs, these
"omissions® are of no conseauence. The SYM is "loaded® with its own
on-board VIAsy and the Hobart EFROM Frogrammer works off the Auxilliary
Arrlication Connector. All 32 K of RAM maw be freely assidrned in 4 K
blocksy angwhere in emrty memory sracey with absolutely no constraints.
This means thats if wou have the 4 K RAM sockets on board filleds uou
will have 36 K of RAM available., The extra 4 K can be used to fill the
dar a3t $9000-$9FFF3 this would be 3 dgood location for 211 of the MON/EAS
utilities wou are using, The only free memorw now available is the 2 K
block at $FQ000-$F7FFs ors if wou inhibit the Sustem RAM ‘"echo® 3zt
$FB800~$FFFy the whole tor 4 K block. One of the four on-board ROM
sockets can be freed to hold one or two (rigdu-backed) EPROMS. If wou
inhibit the echos the tor six butes in EFROM must contain *fixed® IRQ
and NMI vectors. You will have to dgive ur the flexibility rrovided by
IRQVEC and NMIVEC in Suystem RAM. SYM-FHYSIS 5/6-33

Te ecummarizes we like the Betz Boards and recommend it highlw, if wou
need no additional dgrarhics caerability besond that rrovided by the

KTM-2/80 (160 x 48). For our fully rortable system we are willing to
accert this restriction.
HUEX LT

Many readers have asked about adding a floating-roint arithmetic rackade
to 8YMs which c¢an be called from assembly landguage rrogramss or
"eatched” to the various "tiny® landuadesy e. g,y ting-cr tiny basics
ting riloty etc.

One arrroachs if wou have BAS-1 residenty is to call on its subroutiness
as  reauired. We have not done thiss but refer vou to an article bw
K. M, Mottolar *MEAN 14! A Fseudo-Machine Floating Foint Frocessor for
the Arsle II"y in MICRO No. 28y Sertembers 1980, The name "MEAN 14" is
a rarody of the name "SWEET 16"y for the rseudo-machine 16-bit rrocessor
rackage in the Arrle II. MEAN 14 can be adarted to SYM by rerlacing the
Arrlesoft subroutine ca3ll 2ddresses by the corresronding EAS-1
addresses. We have not done thisy mostly for lack of timer but also
because the real sroblem is to rrovide a8 free-standing floating roint
rackade for use without BRAS-1,

The real answer is rrovided be Don Rindsberg’s "HUEY II"y available from
the 6502 Frodram Exchandge (address elsewhere in this issue). We have
long been fond of the original HUEYs but did not recommend it earlier
hecause we knew that the new version was in the worksy and because the
old edition of the manual was incomrleter recuiring the user to locate
somewheres a corw of the December 1977 Kilobaud! The new manual is now a3
self-contained document .

Huey II maw be used alone to make the SYM-1 act like 3 Reverse Folish
calculatory or its subroutines may be called from other hidgh or low
level landuadges. We recommend it highlws even if uwou don’t ever use it.
We sudgest that wou study its structure and its numerical aldgorithmsy
rarticularly if wou are new to eprodgramming and comrputational methods.

FOCAL» FAST FOCALs XFLOy AND TEC 65

FOCAL (FORmula CALculator) is 3 close relative of BASIC, with a3 number
of eledant enhancementssy originally develored bw DEC for the FIF
systems. TEC 65 is & 6502 version of the Text Editory TECO. XFLO is
similar to Fascal and C» 811 three beindg descendants from ALGOL.

All are availables in SYM cassette format (we tested them 211)y from the
6502 Frogram Exchansges 2920 Moanay Renos NV 89509. Flease write them
(our contact there is Dave Marsh)s for information on memors
reeuirementss rricesy and additional surrortindg software availabilitu.
Source code listinsgs are available» unfortunatels not in RAE format
(hence not on SYM readable cassette)s for 3ll of these languadgess so
that wou can easily adart them to wour own system configurations.

If wou are deerer into software than into hardwarey 3l1 ot these are
worth owning for study and comearision purroses. Each has its own
unicue set of dgood and bad festures. If hardware is gour mador area of
interesty vou should know that all landuades are "ecuivalent® in the
sense that ang landuade can be made to do anw Jobs 3lthoush some maw be
more convenient or/and faster than otherss in certain arrlications.

Our own feeling about languadesy based rurely on rersonal exreriencer
andy of coursey rersonal biass is thats in the microrrocessoer
environments FORTH might have the edge in sreed and convenience.
rarticularly for control arrlications. Of course otherss with ecual or
dreater exreriences have their own rFersonal biases. The only honest
recommendation that can be made here» or anuwherer is to study and tru
them 311y and come to wour own conclusion. SYM-PHYSIS 5/6-34



C is a3 ‘"Pascal-like"' 1landguade develored by the Eell Telerhone Lab-
oratories, It seems to have 38 reasonable wide usades but nowhere near
the mass rorularity of Fascal. ting-C is an inteder onle version:
available from ting-c associatess F.0. EBox 269y Holmdelsy NJy 07733, as
"A Home Comrutindg Software System".

We tried tinw-cs and liked its a3nd found the manual and documentation to
e of outstandindly highy truly rrofessional eualitws. The SYM-1
readable cassette version rresents 2 few Froblems in reading and
ordanization to rroduce 3 'Load and Go® cassette. We have rerorted the
results of our testss and our suddested fixess back to tinv-c associates
(tea)y and assume that the fixes will be incorrorated into future
versions. We hore to make arrandements to market the SYM version for
tcay but it is too earle to rerort further on this at rresent.

There is neither Llhe time nor the srace to describe ting-c herer and we
are not rerorting on rricess because of 3 rise in overseas mailing costs
early next vear» and because the rrice of 3 new text on tinuy-c has not
et been announced., We sugdest wou write tca directls for any
additional informatiorn.

MISCELLANEA

The resson that the back of each sheet of SYM-FHYSIS maw seem to be
"urside—-down" with resrect to the front side is so that the issues may
tre runched alondg the LONG edde for insertion into 3 three hole binder.
If the binder is then turned 90 desrees clockwises the rzdes are then
all right-side wur. This is not our own idea’s we borrowed it from the
KIM~-1/6502 USER NOTES» because we liked their format. The issues are
not rere-runched for sou because we are doing our best to keer 2311 costs
dowrie Besides» about twentw rercent of our subscribers are in  “metric®
countriesy and we are not sure of the standards for the metric three
hole runch.

We decided adainst carrwing a "Bedinners’ Column® in each issues because
SYM-PHYSIS is sold onlg by the volumes not by the issue. Eu the time 3
rnew reader has finished Issue No. 25 and read some of the recommended
books and articles he is no londer 2 bedinner. A number of new
subscribers oridinally called us nearly every dawsy when thew first set
ur  their SYMsy to ask veru elementare cuestionssy to which they could
have found the answers in the Reference Manual (admittedlys that’s not
always easu!)., Their calls became less frecuents and their cuestions
became much more sorhisticated and challengingy a3s the weeks went by,
Now thew c¢s3ll or write only to rerort on some new or exciting
arrlication or exransion.

We will be teaching 2 weekend course at the Universitw of California at
Davis (about 20 miles west of Sacramento) on December 5-7, 1980s on
"Microrrocessor Fundamentals.® The $475 fee includes 3 "free® SYM. If
sou already have 311 of the SYMs wou needy» the fee is reduced
accordingly, Flease write or rhone Garrett Joness Universitw Extension
University of Californias Davisy CA 95616y (916) 752-2177. MWe rlan to
offer one or more similar courses at Cal State Chicor next srring.
FPlease write Frof. 0., S. Madrigals Derartment of Comruter Sciences
California State Universituy Chicos CA 25929, for additional
information.

John R. Robertsons of Portlands Oregony 2advised us of a3 comranw in Hong
Rong that makes enclosures for the SYM and the KTM-2s. We have written
them concerning rossible imrort arrandementcs., We will rerort further in
the next issue. If wou can’t wsit till thens contact us after

mid-llecember, =
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Tom Evanss WALWTAy 20501 Hatteras St.» Woodland Hillsy CA 91367y would
like to hear from ang hams doing RTTY with the SYM.

Norrito Giorgios 1200 Levin Ave.y Mt. Views CA 24040y is interfacing an
Exatron Strings Flosrg to his SYM.

Bruce Thomrsons Cornell Universituys has been using four SYMs in  remote
stations to sense the deomagnetic and deoelectric fields and record them
on cassettes, These run unattended for three daws on 6 V car batteries.
The timing and svnchronization are critical so he runs them with an
external oscillator which is buried in the dground to reduce diurnal rate
variations. Since the samrle reriods are between .001 and 10 secordss
he has T1 feeding T2 via FR7 connected to FRé externalls in order to set
the rande necessarwy. He sauws that the S5YMs orerate with ne‘er 38 rroblem
desrite the 100 dedree temreratures and 100%Z humiditu.

Shahrakh Ghaffaris Chemistre Derartment, Oregon State Universitwsy Cor-
vallisy OR 97331y sent us a note describing how to transfer BASIC
#rograms from KIM to SYM. Those readers with both KIM RASIC and SYM
RASIC maw wish to contact him for the technicue.

John  Blalock asked us to mention that the rrices for the W7AAY 4 K RAM
Boardy and the W/AAY RAE-1/2 ROM Roard are now $8.00 rlus a3 15 cent (why
isn’t there & cent sign on an ASCII kewboard?) self-addressedy stamred
envelorey and $16.00 rostraidy in the USA., Flease order directly from
tvimy  F. 0. Rox 39354y Fhoenixs AZ 85069, As a courteswy to our foreisn
subscribersy and for the convenience of those ordering other items from
us a3t the same timer we will keer 3 small stock of both on hand at a1l
times. Overseass» rlease a3dd rostadge costs for one ouncesr and  three
ouncessy resrectively.

FILOT is an extremeluy easg-to-learn CAI (Comruter Assisted Instruction)
l.anguages which woungsters can learn to use nearly a3s soon a3s thew are
able to read and write., It has been rlaced in the rublic domains and a
number of "Tinwg" Filot versions are available for microcomruter sustems
LUSE Recent issues of MICRO contain a8 number of articles on 6502 Tinw
Filotsy bedinning with a8 SYM version by Nick Vrtis, Nick sent us a
cassette version of 8 SYM Tiny Filots todether with a new instruction
manualy dreatly enhanced and imFroved over the version originally
rublished. We hore that Nick decides to market his rnew version., It
will be of dreat value to those with uwoundg SYMmers in their households.

SUFER-SYMS?

At least one of our readers is working along the following lines?

1. Relocate SUFERMON to $FO000-$FFFF

2, Reassign the I/0y etc.s to $E000-$EFFF

3. Obtain from Carl Moser a relocated RAE at $CO00-$IFFF
(same as BASIC)

4. Use a second BReta Memorw Board with onlwy 16 K of RAM to
fill $A000~-$DFFF

5. Use & Blalock Memorw Board to free 4 K from the first
Bets Memorw Eoard to be assidgned to $8000-$8FFF

6+ Call BASICs RAE» FORTHs Fascaly and 311 other higher
level landuades in from disk a3s needed

This arrroach will rrovide a3 56 K RAM/4 K ROM SYM sustem. To rprovide
more RAMy memory bank switchind is the next ster.

One of our Comrputer Science draduate students is adding a3 Z-80 boardy
similary in functions to that made for the Arrle Il by Microsoft, so
that he can run CP/M and UCSD Fascal on his SYM. His sustem exransion
tus will be §-100, We’ll keer uvou rosted on this one!
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TAKE A "EREAK" -1 0100

—————————————— Q100 iS5 2 10 1 4y 10 32 10

Here =re some °trivia®' on the BRK instruction and the B status bit in 0108 30 3y 10 :3 14 :7 OO {E

the status redister. While BRK is wusually considered 2 one bute 0110 10 1 0 :0 On 00

oreration in the 6502y in some ways it actually is a3 two bute

instructions with the second bute being ignored. If wou look wur the The OI is ASCII Hex for CR3 the 00 is the terminator for any E

srecs on  ERK  in  the 6502 Frodramming Manualy wou will see that BRK SeRUence. after entering the abovesr start wour recorder goings hit

causes the Frodram Counter to advance by 2. RETURNy enter +E 0100y and hit RETURN adain. Stor the recordery and
stor the recording with RST when wou have made enoudgh cories. You can

It is imrortant in rFrogramming for KIM» if wou wish to continue after 3 obviously modifu the seeuence to dumr selected blocks a fixed number of

BRK stors to Put in & "dumms® bute, In the SYM: the ®saved® value of times. Before we rut our Disk Rootstrar into EFROMy we had it on

the Frogram Counter is decremented by 1 in the SAVINT subroutines so cassette, We used this techniecue to fill the full lendgths of both sides

that a dummg bute is not needed. If wou have both a KIM and a SYM» it of the cassette tare with the Bootstrarsy so that we never had to waste

would not hurt to follow each BRK with a NOF to make the rrograms more time rewindings or look to see which side was ur.

transrortable.

You will learn & lot sbout the 6502 interrurt carabilities, and see that EXAMFLE 2! A cassette save and load cannot be made over the tor of rase

BRKy in effects denerates an IRR in softwarey by studuing the monitor 0 (the casssette loader rointer is at FEsFF). Save and load over the tor

interrurt subroutines from $800F to $80AC. You will see how MON makes of eade 1 is not & dgood ideas since it clobbers the stack. Thusy

returning from 38 BRK identical to returning from an interrurt. During rrograms which require initialization in rages 0 and 1 should contain

the BRKy wou maw examine and, if wou wishy modify memorwy and/or their own initizlization subroutines, Two alternatives are! 1) Dumr the

registers, Whether wou sot to this roint by NMIs IRQy ERKy or USRENT» wrogram in three sectionss and 2) Dumr the rrodram in one sectiony with

reentry is via the zero rarameter .Gy through $83F3, which eventually the rades 0 & 1 blocks in higher memorys and move these blocks down with

returns wou to the "interrurted® rrodgram with an RTIy» after restoring +B’s before the .G .«

the derarting conditions. Vers elegant rprodramming here. And we have

not even discussed how rrodgram trace (for sll non-MON instructions) is The first alternative is ‘“asutomated® by writing a loading sequence

imelemnted through NMI! The trace rrogram is a3lso worth studwings to including (L $2 OD :L $2 OO L $:2 OO 00 » and dumring it to casette

see how NMI is used. ; #receding the three sections of the Frogram. +L2 in the loading
sequencey +E to its addresssy and it will bootstrar in the three sections

IRR and BRK treat the Frogram Counter differentlwy. BRK increments buw 2 of the rrodram.

since its instruction has been comrleted, IRQ does not increments since

it occurs Just before the next instruction is to start. Otherwises with The second alternative is ‘*automated® by azrrending 3 move-and-dgo

but one minory but imrortant, excertions the 6502 handles IRQ and ERK "Execute” sequence to the rrogramy which contains the necessars {B’s to

nearly the same waw. For boths three butess FCHy FCLy and P (the status do the movings and the {6 to start the rrodram. After the tare is read

redistery i.e.y» flads) are rorred on the stack. During IRQ the E flad iny start the erodgrams» not with a2 .6 to its starting addresss but with a

is rorred as 8 zero. Ang other transfer of F to the stacky as with FHFy +E to the starting address of the "Execute® secuence. Don‘t forset to

for examrley or with BRKy rors R 8s 38 one. As was rointed out by 3 terminate the secuence with "00"y and to use "00" for CR.

reader (can’t remember whomi will credit him in the next issues if he

reminds me) the only rlace where this bit of trivia is documented is in Now that wou have seen examrles of how to use .Ey study its source code

Table 4-5 of the Reference Manual, where it is exrlicitly stated that carefullyy and wou may discover how to extend its carabilities dreatlyy

PHF sets B to 1. bw writindg zour own versiony and setting EXEVEC a3t $A672 to roint to
YOuUr version.

The "exransion” bit (bit 5) also rorsy and is therefore rulled, 35 3 1.

Has ansone found 8 use for this bits or some other waw to set it (it Note that +E can accert ur to three rarameterss but that the version in

clears on RST)? The overflow bit (bit 6) can be set from the outside SUFERMON uses only one. Your version can use the other rarameters to

worldy if desiredy by 2 nedative doind edde a3t the 8.0, (also called set wvectorss erint out messadess c©a3ll subroutinesr etc. Note that

RO) input (rin 38) on the 6502, This is brousht out at E-5. Has anvone EXEVEC normally roints to RINy and that Execute essentially rerlaces

out there made use of this inrPut? INVEC(+1) with RIN» so that "inruts” will come from RAM (or ROMy if wou
wish). You can do something similar with OUTVEC to steer outruts to RAM
rather than to the terminsl. You ma¥ now wish to reexamine the

HOW TO MAKE SYM EXECUTE YOUR COMMANDS MERGE/DELETE Frosram for SYM BASIC on rade 1-13 to see how this was done

________________________________ be Tom Gettus.

We have automated our cassette rroduction bw diving SYM the necessaru DISKS ANDN TAFES AND GRAFHICS AND AFFLES

commands to LOD selected files from disk and .52 them to tare. This is = ==m—= —ee mmc o e e e

done by making extensive use of SUPERMDN’S +E (Execute) command. For As mentioned elsewhere in this issues the SYM can be tausht to read

ti:)ase of wou who are not familiar with the JE commandr we dgive two Arrle 11 denerated tares, In facts on the *other® SYM (the "fun-one®);

simrle examrles? right nows there is &8 hish resolution (B/W) sicture of "Horalong®

S : ) ] ) Cassidyy with an excellently simulateds cuasi-halftone, sdraw scale,

EXAMFLE 1! Surrose wou wish to dume multirle cories of 2 rrodgram from This was transfered to the SYM from one of the school’s Arrlesy by

$0200 to $0347 to cassette with Il = 01, Using either M or .0 (we dumring to cassette the memory-marred imade, The Arrle II memory

srefer JIDy and the *:* for ASCII inrut features enter the followins marring is noty 35 we mathematicians savy 2 continuous one-to-one

secuence aty sagy $0100% transformationy but the cassette read-in rFrogram makes the rrorer
transformation. The Arrle tare sounds different from 3 SYM tarei when

SYM-FHYSIS S/6-37 we det the times we’ll comrute and comrare the data rates.
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This little exreriment was done to check out the read-in rrodrams while
waiting for two Arrle Disks to be delivered to us by an extremelwy slow
Arrle Dealers from whom we ordered thems, over 2 month adgo. These disks
contain two "Magic Lantern® drarhics rackadges for the Arrle. When they
arriver we will read them into the Arrlesy dumr the “frames® onto
cassettes read these frames into the S5YM, and dums them onto cassette
(later onto disksy when our dgrarhics SYM dgets its own disk drives)s for
future endowment on the SYM. We raid the askindg rrice for these disks
and will be using them onlw on one sustem. The intermediate cories will
be solely for the rPurroce of making the machine-readable medium readable
on our machine.

The thousght naturally occurs! Whye not buyrass the double cassette
transfery and fix us things so that our SYM can directls read the Arrle
Disks? We realize that the Disk II Sustem is corurighted, but thens so
toor is the Arrle’s Cassette Firmware; wet 2 variant of this was
rublished in the oren literature. If we buw Arrle Software to wuse on
our SYMy it is obviously to Arrle’s advantade to let us be able to read
the rurchased software. Surrose we buy software written for the Arrle
by otherss Arrle 1likes to have others market software for the Arrles
since the existence of such software helrs to sell Arrles. In our cases
howevers we would be using a modification of Arrle’s disk softwares but
with no advantade to Arrle. This is rather 2 sticky rroblem arear no?

I’m not sure any one can really advise on the new (1978) coruright 1laws
because there have been very few test cases on the Frincirle of *fair
use® of coryrighted masterial. Fair use imrlies non-commercial uses but
only in ways which do not inJure rotential sales by the owner of
coryright, Commercial uses i.e.s riracys would be easy to rrosecute.
It would be very difficult to rrove that “wholesale® corsing for
distribution to club memberssy says hurts the sales of a rroduct, because
the club members might not bugsy if thew had to ray.

Our own standroint on the use of Arrle software for the SYM is that we
will buy such Arrle (or Fets or 0SIs or whatever) softwares for our
rersonal wusey if 3) we want ity and b) we can fidure out a3 way to read
the rurchased media with the SYMsy and modify the softwares as reauiredy
for SYM wuse. This in srite ofy and rossibly because ofs the fact that
some vendors of Arrle disk software take advantade of the Arrle Monitor
and the DOS carabilitu to cause the disk record to "self-destruct®sy if
the purchaser should attemrt to make a8 back—ur cory.

Thuss in the very near futures we shall try to teach our old SYM a few
new trickss such as how to read an Arrle disk.

REMARKS RE RAE-1

Carl Moser has rrovided us with a3 listing of the source code for RAE-1,
s0 that we can more easily answer sour RAE euestionss and so that RAE
NOTES NO. 3 can be more definitive about certain roints. There is only
one real "bug" that we have discovered in RAE. The rseudo orcode EJ
(essentizlly a3 “*form-feed') falls one 1line short of the 66 lines
necessary for an 11 inch form.

Many of wou have obJected to the *//" and the ">" rromrt 3t the end of a2
manuscrirt. These can be surrressed bue rointing OUTVEC to 2 ratch which
watches for these characterss and rerlaces them with nullsy before
calling OUTCHR. If wou want a3 (sindle) slash to arrear as rart of the
textr» wour rpatch should store slashes each time thew are sent out for
rrintings and wait for the following character to arrear. If the
following character is 2 second slashs surrress bothi? otherwise Frint
both. If wou wish the » to arrear as a3 rromrt on the CRT» but not on
the hard corys sour ratch should examine the "Hard Coru Fladg®" at $011F.
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COMMENTS ON SWF-1

We have modified our own version of SWF-1 (with Tom Gettus’ helr) to
surrress the word "PAGE®" (if gou want the words rut 1t in as rart of the
title or footers as we often dos in lower case)y» and the leading =zeroes
in the rade rnumbers.

Tom has also added the abilitws to continue a manuscrirt from either tare
or disk. We are now editing Jack Erown’s SYM-FORTH Manual with SWF-1y
and it is still like magic to us to see SYM rrint out a 79 rage manual
with no human interventions after the initizl call to SWF.

We are not too harpu with SWF’s lack of 8 simrle waw to ‘"TAB®. The
current waw is to force sraces with @ seauence of "ur-arrows®. FHe
careful with the use of sraces before and after ur-arrows (best not to
use them) since SWF *kills®" sraces before themr and "transfers® all
sraces after themy to the right-hand end of the line. SWF collarses all
strinds of sraces to a sindle sraces excert after 3 "."y where it rrints
a double seracey to mark the end of a sentence. If wou only want one
srace after a3 "."y use an ur-arrow instead of 3 srace. We leave it to
the user to figure out how to get SWF to rut two sraces between the "7°
at the end of a3 sentences and the first word of the following sentence.

We are studueing the source code of RAE to see how it handles the tabs
(only in sters of eight columns) to see if this method maw be
incorrorateds or imrroved on for SWF. When this is done we will issue 3
SWF-2, To keer the faith with owners of SWF-1s the Frice of SWF-2 will
be increased by the same amount that SWF-1 owners will be asked to send
in to cover the costs of erinting and mailing & listing of the
enhancements to their current version. OK?

RECOMMENDED READING

Ever since we first bedain using our KIM-1, we have looked forward to
reading each of Frofessor Marvin L. De Jong’s articlesy first 1in the
KIM-1/6502 User Notessy then in MICRO and in COMFUTE. We have long
considered him to be "Mr. 6502", ors rathers "Frof. 6502°. We werer
thensy very rleased to hear of his new book on the 6502. We are rleaseds
toos that Bob Feck adreed to review the book for 211 of us., UWe will add
only one comment to Bob’s review! If we could have only one book to =o
with our SYMs this would be the one.

FROGRAMMING AND INTERFACING THE 6502 Robert A. Feck.
with Experiments, Marvin Dedong DATAPATHs F.0. BOX 2231
Howard W, Sams, 1980, $13.,95 Sunnuvales CA 94087

I have been teaching assembly language proaramming for the past
year at a local engineerine college. As part of this teaching
experience, I have collected quite a large number of books on the
4502 and other processors to try to determine the best approach

to teaching assembly language programming. This book appears to
have taken z different approach than ang of the others I have seen.

Almost all other microprocessor books take the idea of introducing
all of the addressing modes, then introduce the whole instruction
set mext. Then show subroutines, I/0 devices, interrwupts and so one
This information may occupy, as it does in many texts, as little as
one chapter in the book with the rest dedicated in some way to
applications of orne kind or another. As an instructor, I have tried
in the past to follow the outline of the texts I have used in this
way but have come to realize this is a lot of data to throw at «
student in ome blob., I came away from earlier experiences

believina that these other texts could serve the student as reference
material once the student had been explained the techniaues of s
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type of programming but there was no text availsble which could

lead the beginning student through sssembly language proaramming
without tossing everything at the student at once, making the concept
itself even more difficult to understand,

Marvin has plasced an understanding of the nature of the instruction
stream as the prime gosl of his book. He introduces the instruction
set & few relsted instructions st a time. Easch group is shown with
as few basic addressing modes as needed for understanding of the
function itself., Additional addressing modes are onlyg shown as the
progression of the instruction set explanation requires.

By a3 careful selection of the order in which the instructions are
discussed, he is able to begin illustrating the functions of each

by means of typical assembly lancuage programs from the second
chapter onward., By this means he is allowing the student immediste
familiarity with the techniques the student will be wsing to generate
his own Proqrams.

Each grouping is then thorouwahly discussed and illustrated by example
and experiments which the student can do on a8 SYM or other 4502 unit.
After the entire instruction set has been fully examined in this
manner, he includes a section on hardware interfacing to the 6502
processor, continuing the emphasis on the programming aspects of

this interface.

For anyone with an interest in learning the 6502 assembly language
proaramming, with or without an instructor, I recommend this

book highly. As an invitation to make gour own judgement on the
merits of this book, look at the tsble of contents of this book
alongside that of any other 6502 programming book available today.
You will see that it is more intensively dedicated to exsctly the
business at hand, that of showing the technicues of assembly lanquage
progaramming than the others, It does not include some of the filler
material which is ‘nice’ to have at times but for a student to be
able to judge what is filler and what is reaslly necessary makes this
book well worth its price in that it is all of value.

I intend to continue to use this as a text for the hardware and the
programming courses in which I have future occasion to be involved.
Eased on Marvin’s approach and the completeness of this text, I

only hope that if someday I am called om to teach the Z-80, Z-8000,
the 68000, or the 80846, I would hope that, by that time, Mr. Dedong
might have had the opportunity to produce a text of this auality for
this set of processors as well.

A BASIC WORD FPROCESSING SYSTEM

Here are two BASIC rrodrams submitted by KIN-FING KWOK» 22 Tung Choi
Gtsy Tat Ming EBldd.» 10/Fy Flat As Kowloons Hong Konsg. We have not had
the orrortunitu to test thems but the exrlanation of the rrodramsy wh%ch
arrears followind the rrogramsy shows the right Justified text which
thew rroduce. For those users who rrefer BASIC to Assemblw Landuadey or
whos for any other reasony do not have RAE-1 installeds and thgs‘ cannot
use SWF-1y these rrodgrams will rrovide 2 word rrocessing carabilitu,

10 ST=&"1000"$DOTiH X(2)iX(2)=8190+57

20 GOTO 200

100 CH=FEEK(CS)$IF CH=0 THEN NU=0:1GOTO 200

110 IF CH=13 ANI NU- THEN CN=CA!GOTO 200

120 IF CH=13 THEN NU=-1:{FRINT

130 DI=USR{ &"BAAD" y CHXZTE )

140 CHE=CH+1 INU=NU+1CA=CA+1IIF NU<400 THEN 100
150 CN=CA

200 CH=INT(USR(&"8AS8" y&"IIL4R" »0)/256) AND 127

SYM-FHYSIS 5/6-41

210 IF CH=32 THEN 500

FORKE ST+CAsCH

: CA=CATL

240 IF CAX8000 THEN PRINT CHR$(7)j

250 IF CAxB190 THEN CA=8190:iPRINT CHR${(8);

260 GOTO 200

500 IF CH:7 AND CH< 14 THEN ON CH-7 GOTO 100051050,1100,1150,20051200

310 IF THEN 2000

G20 IF 7 THEN IF NU=0 THEN 200

525 7 THEN NU=0I1CA=CNIGOTO 100

530 THEN X{0 )=CA+1+8T IX{ 1 )=X( 0 )-1I1CN=CN+1 1 CS=CS+1160TO 550
540 IF CH- THEN 200

545 MO0 )=CA+ET I 1 )=X( 0 )41 ICN=CN~1 1C8=CS~1

nI=0 70 2
NTCX( DT ) /256)
4207 4-2KNT s XC DI )-CHX254 tFORKE 42575-2%X07T s CH

UGREE"E740" »0)

0)=CN~-CALIF X{(0)I1 THEN 200

-0 TO X(0)-1
UBRCE"SAAD" » 2HSKPEERC CA+ST+CH))

630 NEXT

T " "HCHRS$( 805 IPOKE 2550

NT CHR$C27 34" 4" 5 IXC1))=INT(( 260-X(0 ) )/40)
FRINT CHR$(324+X(1)M4" "3

4T3 NI=960-X(0)~X({ 1)¥40IF NI=0 THEN 200

655 FOR CH=0 TO DI-1!FRINT CHR%$(9 )5 INEXT

&80 GOTO 200

1000 CaA=CA-11IF CA<0 THEN PRINT CHR$(9)5:iCA=0
1010 GOTO 240

1050 CA=CA+1IGOTO 240

1100 CA=CAt40I60TO 240

1150 Ca=CA-401IF CA<0 THEN FRINT CHR$(10)3:CA=0
1160 GOTO 2490

1200 FRINTIFOKE ST+CA»CHIGOTO 230

2000 IF NU=0 AND CAX0 THEN FOKE ST+CAs0

2005 FRINT

2010 INFUT "COMMANLD "3IN%

2020 IF IN$<="L™ THEN 2010

2030 CA=01C8=E"1000" INU=01GOTO 100

PAE="" JRE="" H=0 1CS=&"1000"

CE=AFIC=0 IF=01Z=03T=2

] TP IXF=63IX0=131X1=32IX3=43 1 X4=481X5=33:X6=41X7=58E$=" "
30 FOR A=LENCA$)+I TO N

40 E=FEER(CS5)!A$=A%$+CHR${ B)ICS=CS+IIF E=Z THEN ENI

4% IF B=X0 THEN C$="":GOTO 500

47 NEXT

48 A=A-1I1B=ASC(MIDS(ASsA»I))

50 IFCE:X3ANDBCX4 )ORE=X70RB=X80RE=X90RE=XS50RE=X4THENF=AGOTO 80
60 IF B=X1 THEN F=A-I:GOTO 80

70 GOTO 48

80 RBL=ZIRL=ZiC%=""

EER(CS ) 1C$=CS$+CHR$( B) I B1=B1+1:CS=CS+IIF B=Z THEN END
76 IF B=X1 OR (BxX3 AND E<X4) OR B=XS5 OR B=Xé THEN 110

100 IF X7 AND R<:X8 AND B<I>X9 THEN BL=I1:GOTO 90

110 IF B=X1 AND BL=Z THEN P=NiGOTO 90

120 IF P=N THEN 500

130 D¥=A%

140 C=N-F

145 A=1

150 BF=MID${A$sAyI)IIIF B$="," OR E$="," OR E$="3" THEN 140
35 IF B$<E"I" AND B$=="1" AND B$<>"7" THEN 180
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160 IFMINSCASyA+Ty T IFESTHENAS=LEFTSCAS,A " "+MIDS(AS»A+1 ) IC=C-TIF=F+1
163 IF C=Z THEN 170
165

IFMINSCAS s A+ Ty TICFESTHENAS=LEF TS( A% vA 4" "+MIDG( A, A+T ) IC=C-I{F=F+1
70 IF C=Z THEN CH=MID$(A%sN+IMCEIAS=LEFTS{ AS,NIIGOTO 500
180 A=A+IIIF A<F THEN 150

"MOTHEN A=A41:007T0 250
"THEN A$=LEFT$(A$sA+" "+MIDSCASyA+I ) IC=C-TIP=FP+I

IF MID$CA$sAs]
[FHMIDG(ASyAY T )-

230 C=Z THEN 1790

240 A+ILIF MID®CASyALI =" " THEN 240
250 IF A<F THEN 210

260 A%=0%

270 IF Bl=I1 THEN C$=RIGHT$(A%sT)HtCHIAS=LEFTH(ASsN-T M"-"IC=11GOTO 145
280 CH=RIGHTH{ A$» I MCHIAE=LEF TS AS s N-T )" -"

00 FRINT TAER(S)A%

510 A$=CH

520 IF LEFT#(A%$,1)=" " OR LEFT${ A%y I )=CHR$( X0 ITHEN AS=MILI$(A%$,T)ICOTOG20
530 GOTO 30

Ok

RUN

The first rrosam is for inrFut and edit. It store ASCII start from
$1000. You can use cursor control to edit the inrut rassssde. Ture CTL-
E to end the inrut. If =mou twre L to rerlws COMMAND tLhe rescade will
list for wou to edit. It stors when it meet 3 CR or zero or it had
list 400 characters. Use cursor control snd CTL-F and CTL~F to edit,
insert and delete. Varaible N in the second rrodgam is the number of
characters rer line., Since the rrossms sre written in BASICy Lhe sreed
of the rrogam is not vers fast. You can chandge them into machine code
rrodgems to incresse the sreed and that is not verws difficult. At lasts
the rrogzams asre written for KTM-2/40y chandge 40 to 80 in line &40s653
in the first rrodam for KTM-2/80.

HOW TO *REWIRE® THE VIA AT $AB00

As mentioned elswhere in this issuey additional VIAs may be addressed in
the $A800 block by inhibiting the enabling of U28 when address bit A7 is
high.

Lev Barshass of Nestles elected to cut the existing AAB trace between
pin 6 of U10 and pin 23 of U28 (VIA #2). Note that the 1latter 1is the
%2 ineputs which is active low. The new inrut to rin 23 is obtained by
*or*-ind A7 and AAB (active low) in 1/4 of an oren collector 74L832, and
using the existind R60 as the rpull-ur resistor. Note that if this is
done eprorperluys VIA ¥3 at $AC00 is also inhibiteds since its rin 23
shares the same AA8 and rull-ur resistor. Lev mounted the 74LS832 by
cementing its rins ury to his SYM» near U24., He obtained AAB from r=in 6
of U110y and A7 from rin 1 of U20, 3lthoudgh other convenient sources of
these sidnals could have been used. The outrut of the "or" circuit does
to the "low" end of Ré0.

Darrell Johansens of Serde Modulars decided to work with rin 24 of U28.
This is CS1 for VIA #2, He cut the existing trace to rin 24y and used
one of the four buffers in the lower left corner of SYM to fashion the
following "nor® circuit. Note that he now uses AiI0s not A10s as
rreviouslys because of the inversion rrovided by the *nor*®,

+5 V

A7 10 K TO CS81

2N2222
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THOUGHTS ON SMALL SYSTEMS AND MONITORS CMOSTLY THE SYM-11

The title above is not oursi rather it is the title of an article by
Hs T+ Gordony in Dr. Dobb’s Journal of Comruter Calisthenics and
Orthodontias Number 48y Sertember (7)» 1980.

We rersonalle read each issue of Kilobaud Microcomrputings MICROs BYTE»
and COMFUTE.» and call to sour attention anw SYM relevant material.
Tom Gettuys reads many of the other comruter madgaziness and called the
above mentioned article to our attention. Some of Professor Gordon’s
thoughts are worth quoting herei we shall do so» but recommend that wou
read the entire articles if vou can!?

“The concert that has aslwass arrealed to me is more that of
the "hi-fi" enthusiasts, where 2 system consists of several
interacting but inderendentlu-rerlaceable comronentss from
mard comreting Sources. True comretitions however
abhorrent to industrial diantsy makes rossible 2 maximum of
Frrodressive change a3t the minimum cost to societu., This
eccentricy unbundled-comronents roint of view enabled me to
resist the lure of the increasingly rowerful rackaded
sustems that have entered the market in recent uears.
However flexibley they must be designed for some
least-common-denominator rurrose and tend to allocate lardge
resources to things 1like BASIC interrreters (for me 3
turn-off). They are 1like low-cost smoothly-raved roads
leading where eversone else wants to €o.*

"Even the minorite of rrodrammers who have read the ROMS
created by someone else do not fulle arrreciate the rFroblem
until thewy toy with the idea of creatindg their own. It’s
the chasm between critic and artists or rather between 3
builder of sand-castles and a2 sculrtor in marble.”

Professor Gordon does on to discuss monitor ROMSy and terminalsy and
related torics. His article insrires me to disassemble the KTM-2/80
ROM to see what kinds of enhancements could be added by rerlacind the
ROM with my own EFROM. He closes with the following thought!

"A brief afterthought on FORTH. To mesy FORTH has been the
most tantalizing of the existindg HLLs. Ferhars the word is
infuriatingy since the FORTH enthusiasts - like the
Rosicrucians or the initiates to the ancient Eleusunian
mysterys - won’t tell wou what it is. In comrarisons m¥ own
much more miniscule rrodrams come with 2 surfeit of
exrlanatory comment (tinseled with 3llusions). When I
dlanced at a8 listing of FORTHs, its most strikindg euality
was the virtual absence of comment. Adam Osborne recently
observed (InfoWorld 2(8):!7, 1980) that the success of an
HLL derends less on its intrinsic merit than on how hard
it’s rushed., Whatever the demerits of BASIC - and theuy are
ledion ~ being unexrlained is not one of them. Dozens of
books exround it in dreat detaily and some are brilliant.
Where is the book that describes how FORTH workss from the
ground wury in a8 rFainstakingly detailedr translucent and
vivid wau?*"

By HLLs Dr. Gordon means higher level languadges, We also vers much
like his wuse of the term ‘machine-linguists® for machine languadge
rrodrammers. Our answer to his closing euestion is Jack Brown’s Manual
for SYM-FORTH. Jack EBrown’s FORTH rrodrams are more heavily commented
than most of the BASIC rprodrams we have seen latelwu., We will send

Frofessor Gordon a ereliminars cory of the SYM-FORTH Manual for his
review and comments.
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MORE ON TEXT EDITORS AND WORD FROCESSORS

We had Just this morning delivered the camera-readwy cory for 3 44-rade
issue of SYM-FHYSIS to our rrinterr when we received & cassette in the
mail from Frank Winters whose article on TOFS we rublicshed in Issue
No. 4. (See rades 3-25 and 4-12.) After looking over his word
Prrocessing rrodgrams on cassetter in RAE formats we decided to "stor the
rresses”"y and rFublish his letter and these comments. He is therefore
resronsible for this issue containing an extra four rades more than we
had rlanned.

We like SYM mainly because of its RAE and SUFERMON firmwarer and we use
RAE as our text editors because it is there!!! With SWP-1 addeds our
recuirements for 3 word rrocessor are fullw satisfied. That doesn’t
stor us from examining and arrreciating othersr however.

We realize that mans of wou have no need for an assemblers, o wou have
no need for the "A" rart of RAE (Resident Assembler Editor). What other
ortions are oreny if wou Just need an Editor? If wou have EAS-1, wou
can use BASIC for wour word rrocessing needs., That is whw the BASIC
word rrocessing prodram bs Mr. Kwok arrears in this issue.

But what do gou do for 3 word Frocessory if uwou don’t have either BASIC
or RAE? Very simrles Just dget a cory of TEC 65 from the 6502 Frodram
Exchande (address is elsewhere in this issue). TEC 65 is 3 reallus fine
text editor. We rPublish Frank’s letter to show sou how TEC 65 can be
dreatly extended. We will send 2 listing of the source code to Dave
Marsh of the Frodram Exchande. Ferhars we can work out 2 three waw
arrandement to Provide our readers with Frank’s Enhanced SYM Version of
TEC 65. Are ang of wou interested? Here is Frank’s letter?

Dear Luxs

I enclose 2 cory of some modifications to the TEC 45 text editors which
I understand wou rurchased some time ado.

I was @uite imrressed with the carabilites of this landuader» but found
the lack of formatting 2 ~rroblem. This arises when wou 3alter the
original text» and sou still want 3 neat Frintout.

The enclosed rrodgram was srecifically written to link ur with TOPS (bu
the was thanks for rpublishing mg comments). I don’t think that it would
be very difficult to change it to suit sour disk orerating sustem.

The followind commands are available when you activate the formatter?

\T10\ sets the tor mardin to 10 lines

\E10\ sets the bottom mardgin to 10 lines

\L5\ sets the left mardin to 5 character sraces

\R58\ sets the line lendgth to S8 characters

\F\ sets the rade lendgth to 60 lines

\I10\ breaks and indents 10 characters

\E1\ edJects TWO rages. \E\ edects to the end of the current
rade

\M1\ breaks and sets line sracing to two (ie one blank
between lines)

\S2\ breaks and sraces two lines redardless of the invoked
linesracing

When the formatter is rot activated the text is srinted exactlwy as it
resides in the buffer.

Mu doctoral thesis is entering its final stadger and I rlan to submit it
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by February 1981. My next rrodect is a text for Orerations Researchs
which will emrhasise the use of rersonal comruters.

1 hore wou are over the maJor hurdles of detting gour book rublisheds
and I look forward to the next issue of SYM-FHYSIS. In the meantime
rind redards from down under. It is detting bloods hot now - I really
should det my office air conditioned!

Frarnk.eo.

[Editor’s note! Winter is endowing (!) summer in Australia right now!l

MYSTERY FROGRAM

Here is a BASIC rrodram which looks interesting» and auite useful. UWe
don’t krow who submitted its because it somehow got serarated from its
transmittal letter. We vadguels remember writing the authors to ask if
he would mind resubmitting on cassetter because we were too busw to kes
it in for test and rerroduction, Our filing sustem is such that the
oridinal letter has been misfiled forevery and we don’t recall ever
getting 3 cassette. If the author will let us knows we’ll give him full
credit in the next issue. Incidentallyy here is a good examrle of in-
comrlete documentation. Every rrodgram gou write should be "signed and
dated® in 8 comment line (and even coryrighted, maube).

NOTE: This rrogram must be used with EEE-1 (Erown’s BASIC Enhance-
ments).

100 CLEAK
110 FRINTCHR$(27)+"E"
120 GOSUE 680:DIM A$(S0) sDIM N$(S0):DIM F$ (5O
130 FRINTCHR$(27)+"E"
140 GOSUE 680:FRINTTARC(10) 5"%*MENU*%" sFRINT:FRINT
150 FRINT"TO BUILD A FILE TYPE 1"
160 FRINT"TO SEE FILE-TYFE 2"
170 PRINT“TO SEE INDIVIDUAL NAME TYFE 3"
180 FRINT"TO CORRECT-TYFE 4"
190 FRINT"TO SAVE FILE-TYPE 5"
200 FRINT"TO GET FILE FROM TAPE TYFE &"
210 INFUT Q:0ON Q@ GOTO 220,320,350,430,580y640
220 INFUT"WHEN READY HIT RET (TO CLOSE THE FILE TYFE END FOR NAME)"3#X
230 FOR I=1 TO SO:FRINTCHRS$(27)+"E":GOSUE &80:FRINT"ENT NAME"
240 FRINT"HIT TRETURN’ KEY"§:INFUT N$(I)
250 IF N$(I)="END" THEN F1=I:GOTO 300
260 INFUT"ENT ADDR"7A$ (I)
270 INFUT"ENT FHONE %"7P$(I)
280 IF FRE(X$)<100 GOTO 300
290 NEXT
300 FRINT"FILE CLOSED--*:INFUT"TO SEE MENU,HIT TRETURN?"3FX
310 GOTO 130
320 FRINTCHR$ (27)+"E" :GOSUER 680
330 FOR I=1 TO F1:FRINTI>TAR(7)N$(I)»A$(I) F$(I)INEXT
340 INFUT"TO SEE MENU HIT ’RETURN’"3X:GOTO 130
2350 FRINTCHR$(27)+"E":FOR E=1 TO 10:NEXT:INFUT"ENT NAME"7N$
360 FOR I=1 TO F1:IF N$(I)=N$ THEN 390
370 NEXT
380 FRINT"NAME NOT IN FILE":GOTO 400
390 FRINTN$(I)»A$(I)»F$(I)
400 FRINT:FRINT"FOR CONT. TYPE 1, TO STOF TYPE 0"35:INFUT X
410 IF X=1 GOTO 350
420 GOTO 130
430 PRINTCHR$(27)+"E":GOSUR 680
440 FRINT"ENTER THE LINE’S NAME TO BE CHANGE" :INFUT N$%
450 FOR I=1 TO F1:IF N$=N$(I) GOTO 480
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460 NEXT

470 FPRINT"NOT IN FILE":GOTO 550

480 FRINT"ENTER CORRECTED INFO."

490 INFUT N$(I)»A$(I) yF$(I)

500 FOR T=1 TO F1

510 IF T=I THEN T=T+1

520 IF N$(I)=N$(T) THEN FPRINT"EXIST ON LINE"FT:FRINT

530 NEXT

540 FRINT:FRINT: FRINT"THE LINE NOW IS:":FRINTN$(I) ,»A$(I) F$(I)
550 INFUT"FOR CONT. TYFE 1y TO STOF TYPE O"3X

560 IF X=1 GOTO 430

570 GOTO 130

580 FRINTCHR$(27)+"E":G0OSUE 680

590 INFUT"MAKE FREF. FOR CASSETTEs WHEN READY HIT RETURN"3X

600 FRINT"COFYING"

610 .SAVEV 1

620 FRINT"DIONE"

630 INFUT"TO SEE MENU» HIT RETURN"3X:GOTO 130

640 FRINTCHR$ (27)+"E":GOSUR 680:INFUT"WHEN READY», HIT RETURN"j3X
650 FRINT"LOADING DATA"

660 .LLOADIV 1

670 FRINT"DATA LOADED" : INFUT"TO SEE MENU» HIT RETURN"37X:GOTO 130
680 REM *%% TIME DELAY RUTINE FOR CLEAR SCREEN*»

4690 FOR E=1 TO 10:NEXT:RETURN
OK

MORE ON SOUNDS AND MUSIC

We see from the 1981 Radio Shack Catzlody not onlwy that TI’s SN76477 has
done ur in erices but more imrortantlysy that TI has introduced 2 new
sound deneration chirsy the SN76488, more amenable to comruter controls
at $6.99 (RS 276-1766). If any of sou try ity rlease let the rest of us
know sour results.

We wused to think that the MTU Advanced Music FPackasge was the dreatest
thing in the comruter music business since the invention of the seuare
wave. Butsy not any more! Now we feel that the MTU Advanced Real-Time
Music Sunthesis Technieues Packadge has taken its rlace. We sugdest dou
read Hal Chamberlin’s article (with the asbove title) in BYTE, Arril
1980y ands if this interests wou» to send for the stereo audio
demonstration cassettes which we have available. The MTU rackades with
full source code listings 2nd three demonstration scoresy 1is available
from the Users’ Grour in SYM readable format. The Frogram is memory
intensive. Onls one of the three demos will work in 2 8 K sustemi the
other two recuire 16 K and 32 K» resrectively,

KTM-2 TO KTM-2/80 CONVERSION

Bob Muers called todagsy Just in time to det into this extra rader to
tell us that he is now reads to start shirring the KTM-2 Urgrade Kit.
The Kit includes two Sunertek ROMSy full instructionss and "artwork® to
show where to make the trace and Jumrer modifications. The cost for the
Kit is $65» rlus shipping chardes. You will need to buy socketsy a rair
of 2114s, and a rair of other ICss in addition to the rarts surrlied
with the kit.

Bob asks us to advise those who have written and received no answer from
himy» thats while he was on an extended business trirs his office was
moved from one building to the nexty and that many of his rarers dot
"lost* during the short haul. Please write him ada3in with any
auestionsy or to rlace sour order. His address is on rade 4-23.

>
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AND SOME WORDIS AROUT WORDS

If wou have interfaced TI’s *Sreak & Srell® to sour SYMs sou will be
interested in the Fhoneme Software Fackasges available from S.FEE.K uF
SOFTWAREyYy 6710 Forest Bends San Antonios TXs 78240.

MORE ON DISK SYSTEMS

(Quite 2 few of our readers are bedinning to add HOE File Oriented Disk
Systems (FODS) to their SYMS. We (Tom Gettus and I) rprovided Dick
Grabowsky of Hudson Digital Electronicsy Inc. with Version 1.0 of our
SYM-FODS software rackade. Since that time SYM-FODS has been extended
considerably, The maJor extensions have included adding +CT (name) to
RAE-1 to rermit Continue on Disks and JDISK (filename) to SWP-1 to
rermit concatenating discrete files into one londg secuentialluy rade
numbered document (fortunmatelw, Just in time to handle Jack Brown’s vers
thorough (a3nd very lond) SYM-FORTH Manual).

SYM-FORTH has been designed from the first to work with 3 simulated
(cassette/RAM) Disk Sustemy and can easily be ratched to "for-real® Disk
Sustem. We are making arrandements with HDE to rrovide SYM-FODS users
with 211 extensions on a timelyr, non-rrofit basis.

CHECKOUT TIME

May we wish 311 of wou the arrrorriate Season’s Greetindss and 3 Hareu
New Years even though 3 little earlu? Issue No. 7 will reach 311 re-
subscribers in late Jasnuary or earls Februaryg., Meanwhiley we will
concentrate first on answerindg the rile of old letters» some nearly a
month old. Thew come in at the rate of 2-3 rer dagsy so there must be
rerhars 70 or so. Nexts RAE NOTES NO. 3.

Teachers slory vicariously in the achievements of their students, in the
same waw that rarents do with their offsrring., Two uwears ados in our
KIM davssy Steve Crescenti develored the software for & 1laser drarhics
sustems tested on 2n oscilloscore. IDuring the rast wears Tom Gettus
develored the foundations for a SUFPERMON Extension Fackader and Fazul
Close inrlemented & Voice Recodgnition Sustem (12 word vocsbularys
coorerative sreakery 95Z recodnition). These tasks were rarts of their
Master’s Dedree rrodects. Two have gone into industrgi Tom is teaching
at Cal States Chico.

This current seary» Hamid Kahangi is well into his rfrodect of Arrle
I1/5YM-1 Comrlete Information Interchange (ASCII?)y involving cassettes
disks and RS-232 subsustems. Feddy Leundy our first woman student to
ecome interested in microsy is wusing the SYM as an intellident
controller interface between an H-F Sustem and 23 surrlus incremental
»lotter, Alsor several studentss both men and womeny in our Industriazl
Technolodgy maJdors with strong electronics backdroundsy are bedinning to
think micro-digital! During the next wear there should be manu
interesting results to rerort to wou.

We Fknow that we ourselves will not be able to advance the
state-of-the-art of Comruter Musicy Comruter Sreechs Fattern
Recodgnitiony and Imade Frocessing sidnificantlei we hore that some of
our students maz. We do hore to become veruy skilled in FORTHy because
of our feeling that FORTH will enable us to accomrlish our sustem desidgn
doals more raridle than ang other rrodramming tool (to us landuades are
merele tools for communication).

We will close with the same words that Jack BEBrown wused in 2 recent
letter to us! *"Maw the FORTH be with sou!"
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