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COMMENTS AND REMARKS 

This double issue marks the end of our first wear of Publication as a 
bimonthly, Manw of our readers reGuested that we so monthlw •••• No 
waw 1 ! 1 ! Our own inclination was to drop the newsletter entirely, and to 
retire to a subtropical paradise somewhere. far from a source of the 
necessary Power to operate a SYM. 

Computer newsletters seem to have short <but merrw?I lives. Eric 
Rehnke's KIM - 1/6502 USER NOTES did not Guite make it throush its third 
wear. Eric is now with Rockwell International' editins their in-house 
newsletter, INTERACT, for the AIM-65. We read it resularlw• for anw 
ideas which we can POssiblw asSYMilate into our own swstems, VIPER• the 
newsletter for the RCA COSMAC VIP !Versatile Interfac e Processor• an 
exellent 1802-based sinSle board computer) lasted onlw two wears. The 
Pet Gazette also had a short life span. Fortunatelw• COMPUTE. is 
carrwins on with the mission of these newsletters. 

Well• we're not wet readw to Guit, thoush we do feel mishtw tired at 
times• so we'll trw for a nother wear. To ease the freGuencw of the Pain 
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!s omewhat, wl1ile possibly increasing its intensity accordinsly, we will 
go Gua rterlw. Insted of 24 Pases si x times a wear. SYM-PHYSIS will be 
36 Pa~es , four times a year. AnY advertising materials will be on e:{tra 
pases' a nd no editorial material will be sacrificed. 

We appreciate the manw 
rece ived, thankin~ us 
These kind words do make 
incentive to continue. 
correspondence, however, 
three months late on RAE 

letters and telephone calls which we have 
for the services provided· bw the Users' Group, 
our efforts seem worthwhile• and Provide the 

We are now onlw about a month behind in our 
for which we offer our aPoloSies• and two or 
NOTES No. 3, At least• we are able to keeP UP 

with Your telePhoned ouestions! 

Incidentallw• if anwone is PreParins an index (for Personal usel in RAE 
format. on cassette• of the material in Issues 0 throush 6• we would be 
Pleased to Publish it in Issue 7; we're sure other readers would a lso 
appreciate it. 
SYM AS A PERSONAL COMPUTER & THE EDUCATIONAL / ACADEMIC MARKET 

SYM-1• like manw other sinsle board computers. was intended to serve 
Primarily as a simPle, versatiler relatively inexPensiver system test 
and evaluation vehicle• and as a 'learning swstem' for the Particular 
familw of chiPs sourced bY its manufacturer. 

As was the case with several other sinsle board comPuters. u se~s 
Guicklw realized that SYM could form the basis for a powerful 
•personal• computer; Personalr not onl~ in the sense that it is 
Personallw affordable• but because it can be 'personalized' to match 
the user's needs, and Personalitw. As of this writins, there are about 
20, 000 SYMs out there• and we have about 1000 subscribers. Manw of our 
subscribers have more than one SYMr and many non-subscribers read 
borrowed copies. SYM-PHYSIS thus reaches at least 5X of the SYM 
owners, and perhaps as many as 10~. Many owners are usin~ their SYMs 
in far more sophisticated waws than could ever have been forseen. 
Their SYMs are beinS expanded into full-blown swstems lno two alike) 
for uniGue aPPlications• and with, of course• mostlw non-SYnertek 
add-ons. 

The onlw maJor accessories or expansion Products marketed by Swnertek 
Swstems CorPoration which are Priced at the Personal comPuterists' 
Price level are BAS-1• RAE-1• and the KTM-2s <now, also the -3sl. As 
is the case with APPle1 Pet, TRS-BOr etc., numerous entrepreneurs are 
Providins SYM compatible accessories and expansions at Prices far lower 
than the 'orisinal source' can Profitablw meet at low volume. Swnertek 
Swstems sees its maJor market as the larse volume• OEM/Industrial user. 
not the educational/academic or Personal swstem user, and has oriented 
its marketing and customer SUPPort services accordinSlY• as many SYM 
owners are discoverins. Where then• are the non-OEM/Industrial users 
to find the technical lboth software and hardware> SUPPort for their 
sws tems? 

The 0Ptin1um support that a computer m·anufacturer can Provide for its 
educational/academic and Personal swstem customers is to suPPort a 
us ers' Sroup, which can then Provide a vehicle for 'self-sUPPort,• We 
feel that Swnertek Swstems is Providing us (as the Users' GrouPI all of 
the support (moral• and technical I we need• and that this suPPort will 
continue to increase as we continue to Prove that wer in turnr are 
Pass ing this &UPPOrt on to SYM users. In short• we believe that SSC is 
Providin~ excellent. and an increasins amount. of user suPPort1 throush 
their suPPort of the SYM Users' Group, 

We 
the 

feel that the educational/academic market for systems built around 
SYM-1 : BAR-1 : RAE-1 : KTM-2/80 nucleus is far Sreater than 
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VERY CHEAP EPROM ERA SER 

In BYTE· vo1 .2. No. 1. Januar y 1977. ma n y Years ago, Lawrence BurbeY 
described how to ' Build the 'Coffee Can Spec ial' EROM Eraser.• We 
finally were able to check out Mr Burbey ' s suggest ions last week• and 
c ~ an s ussest an even c heaper approach; sk iP the coffee can! 

Nearly four weeks after we asked our l oca l appliance dealer to orde r 
s ome for us. we re c eived three of the Sy l va nia 4 W Germicidal LamP S • 
TwPe B. These l a mps are less th a n 1 1/2 inches in diameter. and re Auire 
a n a daptor <their base is like that of an outdoor Christmas tree lamP• 
known as 'Intermediate') to fit into a standard lamp socket . We 
obtained two wall mounting lamP sockets and wired them in series• Put 
the TYPe B in one, a nd a 25 W l amP in the other. The 25 W la~P Slowed 
brightly, but the TYPe B did not . When we s witched to a 40 W lamp the 
TYPe B l a mp began to glow after a few seconds of war m-uP time. The 
s eries lamp i s reAuired for current limiting, otherw is e the TYPe B will 
ao ' poof' and Probably spread mercury vaPor all around. The 40 W seems 
right. so I didn ' t mo ve UP to a 60. The TYPe B ran very coo l, so I 
Placed a 'loaded' ( incorrectly) 2716 EPROM directly on toP of the lamp, 
After 10 minutes the EPROM read a ll FF 's when checked out in the SYM. 

No. I didn ' t use the coffee ca n recommended by Burbee• nor did I use the 
Pair of bread-baking tins recommended (for eye-safety) by L. B. Golter 
in ' Build a Low-Cos t tPROM Eraser, • BYTE, APril• 1980. The c orrugated 
paper in which the TYPe B lamP was wraPPed ha d the following warning: 

The eyes and skin should be Protected from the 
direct raYs of this germicidal lamp, Ordinary 
window ~lass' oPa~ue ma teri a ls ' or clothing are 
adeauate Protection. 

I used a piece of cardboard for pro tection. A second warning appears on 
the wrapper! 

This la~P emits some ultraviolet wavelengths which 
Produce ozone in the air. Where the sharp odor of 
ozone is detected, personal exposure should be 
avoided as inhalation for repeated periods or over a 
half hour at a time may cause respiratory 
irritation, 

Yes' there was a minor ozone odor within an inch or two of the lamp, but 
none at a distance of one foot. so I see no Problem here. I have no 
data on lamp life, but I have written Sylvania for a spec sheet on the 
TYPe B, They are SUPPosed to last Years in clothes driers <as 
·~ermicidal• lamps), however. And one more •tact'! u. s . Postase 
stamps fluoresce beautifully in the "short-wave' ultraviolet radiation 
emitted by this type of lamp, but not under lenser wave• so-called 
"black lisht" radiation. 

MORE ON THE TYPE 'B' LAMP 

We now have ~ore information on the TYPe 'B' LamP recommended above as a 
"cheap' EPROM Eraser. TYPe B refers to the type of slass used; this 
tYPe of slass transmits ozone generatins radiation at 185 nm 11 mw for 
the 4 W la~p), as well as "erasinS' radiation at 254 nm 1100 mw for the 
4 W lamp), The ozone itself has no odor; the odor commonly attributed 
to ozone is actually that of the nitrous ox ide it forms in combination 
with atmospheric nitrosen. The TYPe B lamp will neutrali z e 
obJectionable odors. such as stale tobacco smoke, or mildewr etc,, andr 
from what I can satherr if you cannot smell the nitrous ox ider the o zone 
has reverted to o xYSenr and Presents no hazard. 
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The specification sheet for the lamP states that the glass used in 
ordina r y eYeSlasses Provides adeAuate eye Protection, and that the skin 
can stand continuous radiation at an irradiance of 0.1 uW/sa.cm. Since 
t he 4 W lamp Produces an irradiance of 1.2 uW/ s a.cm. at one meter, it 
would be •skin- safe• at 3 meters. 

AnYwaY• I am now convinced that suitable eye/skin Protection is Provided 
by the cardboard tube from a toilet tissue roll• which fits nicely over 
the l a mp. The tube can be cut to be slishtlY longer than the lamP• and 
a P i ece of conductive foam in which the EPROM to be erased is inserted 
can serve as the 'lid,' What could be cheaPer 7 And deodorize the room 
at the same time, if t he air is circulating? 

The lamP is rated at 0.35 A at 10.5 V II measured 10.5 VAC when in 
se ri es with the 40 W i ncandescent lamp), and has a rated life of 4000 
hours. 

CASSETTE INTERFACE COMMENTS 

OnlY two of our Purchasers of cassette software have not been able to 
read our cassettes . We sent these two subscribers new cassettes, Plus a 
cassette with a 6 minute synch signal on one side, and a repeated 
seauence of one Pase blocks on the other side. to give them Plenty of 
time to adJust volume controls. This must have done the Job, since we 
have not heard further from them. 

We recei ved a review COPW of 6502 FORTH from Eric Rehnke• and could not 
read it , He rep laced it with a KIM format taPe• which we did read. 
Also, we have ha d Problems reading Jack Brown ' s tapes. We tried six 
recorders and t hre e SYMs with no luck. One of our subscribers in Wales 
will be visitin~ us this month, and he asked us to Purchase a number of 
items for him including two Sanyo 1530A recorders. We Purchased for him 
i nstead two Mode l 1540A recorders . These are a better bu8, since they 
have EJECT, and include the AC Adaptors. 

While checking these out I tried Jack Brown's tapes on these machines. 
Throush serendiPitY lthe oscilloscope was connected to the risht Point 
a nd the read Plus didn't fit riSht in the earphone Jack), I discovered 
that the inPut wa ve shape was much more nearly symmetrical, when the 
Plus was in onl~ part wa~, leaving the internal speaker connected. I 
was able to rea d Jack ' s tapes then, but the noise was deafening. I will 
look into this matter further, and rePort nex t issue. In the meantime I 
am send ing Jack one of mY recorders to ensure setting a readable COPY of 
the s ource code for SYM-FORTH. <Since mY writing the above• Jack has 
switched from his 'high-aualitY' recorder to one of Radio Shack's 
cheapest models, and I now read him Just fine, Seems that Price 
correlates inversely with reliability ! ) 

On the other handr I received a cassette today from StePhen Cole of 
Hants, Ensland at 2800 Baudr twice normal SYM speed, which I read 
easily, We have always thousht of the KIM format as a fallback if the 
SYM format doesn't work• but the KIM speed takes 21 times as lens. 
Cole's tape made me realize that we could also send the SYM format at 
half or auarter speed, if necessary, In comPutins SYM vs KIM format 
s Peeds note that each SYM byte reauires 9 b it s SYM and 18 bits KIM, 

RECOMMENDED READING 

The two bimonthlies. COMPUTE,, which deals with 6502-based SYstem 
ComPuters, and comPute II,, which covered the 6502- and 1802-based 
Bi nsle Board Computers• are mersins into a sinsle monthly, COMPUTE. 
This is welcome news, indeed, since, as You will see elsewhere in this 
issue, SYM owners can benefit from Prosrams for, and information about 
APPle <and Pet and Atari• and OSI , and the others), Address• page 1-8, 
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ENHANCING THE SYM-1 J / O CAPABILITI ES AT <A LMO ST> NO CO ST 

1:)e rhaP s ~ou, too' m a~ hav e wondered why SY ne rtek • s~o il ed ' o ne of the 
two 8 - bit Parallel port s in VIA tlr a t IAOOOr by assiSninS PB 6 to ON 
BOARD CASSET TE IN. The reason wa s to Provide ' compat ibility' with 
KIM - lr which l acked PB 6 for a very Sood rea so n . 

KIM used a Pa i r o f 6530's to Pro v i de it s J / 0-TJMER caPab iliti esr a nd to 
hold the 2 K KIM <Kewboard Interface Monitor) firmware. The 6530 1 which 
Rockwell calls the RRIOT (for ROM - RAM - I /0- TJMER J r i s very much like the 
65321 which Rockwell calls the RIOT (for obvious r easons l r e xcept for 
a lso includins a 1 K ROM. Jn the 65301 PB6 wa s sac rifi c ed to free its 
P in to be used as one ~f the ROM addressing lines. SYnertek 'replaced' 
the Pair of 6530s on the KIM with one 6522 CVIAJ and one 6532 <RIOT), 
a nd Put the 4 K VIM <Versatile Interface Monitorr now called SUPERMONJ 
into a s insle 4 K ROM. Since KIM lacked PB 61 the SYM desisner s felt 
free to dedicate PB 6 to one of the system functions . 

With mY KIM I used an B-bit disital to analog converter CDACJ on the A 
Port for music Senerationr and then added a 6 - bit DAC on the B Port. I 
was then able to senerate 64 by 64 vector sraPhi cs on an oscilloscope, 
I didn't even use the full B-bit Port because of memo r y Poverty ConlY 
5 K RAM•J, 

there With one of mw SYMsr 
SraPhics. While detailed 
Present flicker Problemsr 
laser disPlaYr where the 
Furthermore, for direct 
asain not a Problem. 

is 32 K of memory fo r handling vector 
vector SraPhics on an oscilloscope would 

mw intention is to deflect a larse screen 
flicker would be Part of the ambience. 

film recordins with the laser beamr flicker is 

Thusr I want 256 by 256 laser sraPhics 14 K of memory and Pi xels) and 
the two 8-bit DACs, Alsor see elsewhere in this issuer I want two 8 bit 
DACs for mw new Stereo Music Swnthesizer software Packase from Micro 
TechnoloSYr Unlimited CMTUJ, For theser and many othe r reasonsr I have 
lons been lookinS forr and and fin a lly foundr a simPle way to recover 
the use of PB 6. 

I recently received, almost as a Sift, a used dual trace 
which I have been usins to 'studw' the Performance of 
interface <some SYMs still have Problems in this area l . 
scope hel?ed me to find a very simPle waw to restore the 
PB 6 without interference with the cassette function, 

oscillosco?er 
the cassette 
Meanwhile the 
full use of 

PB 6 is available on the Expansion Connector as Pin E-X <AUD TESTJ, You 
can brins a wire from there <or from anw of a number of Places on SYMJ 
to near the APPiicat ion Connector. Since YOU are unlikely to need all 
of the signals on the A connector You can replace any one of them with 
PB 6. Now for the simPle 'fi x '. BY biasing the inverti ng imPut (pin 3) 
of the LM 311 comparator CU26J very slishtlw nesative with respect to 
the non- inverting inPutr the output of the comparator <which connects 
directly to PB 61 will 'float• hiSh when there is no cassette inPut; 
otherwi s e it will 'read' the cassette inPut values Properly, This 
bi as ins is easily, and ve r y cheaply, done bY c onnecting a one megohm 
resi stor from Pin 3 of U 26 to around . This maw not be the o?timum 
value of resistance but it does work well. Andr nowr PB 6 is free for 
u se as an outPut when not inputting t ape. Have not tried using it as a 
direct inPut, because I don't need it, but I see no reason wh y active 
low si~nals <inactive durins cassette inPut J could not be wire- ored to 
PB 6 as inPuts. I do Plan to use Po r t B indirectly as an inPut thoushr 
a nd either the unused CA 1 or CB 21 in analog to di Sit al conversionsr as 
s oon as I work out the detai ls, 
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ENHAN CING THE SYM - 1 TIMER CAPABILITIE S AT NO COST 

Arid now, let 's e xa mir1e the timer sit uati on . KIM used two timers' one in 
each 6530 . These timers are of the 6532 <not 6522> type, One was 
dedic a ted fo r s~stem user the other totally free. Many KIM ?rosrams 
were wri tten u s in~ the interrupt capab iliti es of the 6530/6532 tiruer. 
Thes e ma w be a dapted directly to SYM. Co ntrary to the mi s information on 
the toP of page 4-20 of the SY M- 1 Reference Ma nualr all 32 of the 6532 
a ddresses are a vai l a ble <a lthoush ma ny of these are redundant). In 
fa ct r one a ddress l is ted as beinS 'N I A' is actually used bw MON 1.1! See 
lines 0256 a nd 0257 o f the cassette interface portion of MON 1.1. 

The four Write Time r addresses a t $A41C - $A41F Enable Interrupt, The 
four Wr ite Timer addresses a t IA414 - $A417 Disable Interru?t. Read Timer 
at IA404 Disables I nte rrupt, Read Time r at $A40C Enables InterruPtJ, 
So So a head a nd wi r e UP the IRQ out Put of the 65321 and take advantase 
of the timer interruPt and the PA 7 edse detect interru?t caPabilitiesr 
if You need them. 

IncidentallY• while MON 1.0 used the 6522 timer in its cassette 
s oftw a r e, MON 1.1 u s e s the Divide bw 8 feature of the 6532 . Since the 
count of this clock is compared with HSBDRY for the 0/1 decision• it is 
a PPa rent that HSBDRY is the number of 8 Cnot 5 !I microsecond intervals. 
And r nowr the default value for HSBDRY 1$46 = 70 DECJ is actually 560 
( not 3501 microseconds . To set an actual value of 350 usecr HSBDRY 
would have to be 44 DEC = $2C. This is far too low. Even to read the 
worst tapes I receiver I need never So below $39. 

It was Gene Zumchakr of NiaSara Micro DesiSnr Inc., 1700 NiaSara St,, 
Buffalor NY 142071 who ?ointed out to me the 8 vs 5 usec error in the 
desc ri ? tion of the new <MON 1.11 SYM Hish Speed Ta?e Format. Gene 
writes an excellent colu~n for COMPUTE,, and has developed some 
excellent KIM/S YM Products. includins an S-100 e x pansion bus. 

TODAY SYM-FORTHr TOMORROW SYM-PASCAL! 

I am not siven to beins overlw enthusiastic about computer lansuases. 
have not wet Jum?ed on the Pascal bandwasonr althoush mY academic 
c olleaSues wish to banish BASIC totally from the curriculumr and rePlace 
it with Pascal. Risht nowr howeverr mw enthusiasm for FORTH is Srowins 
more raPidlY with each use. I am willinS to Predict that the special 
issue on FORTH of BYTE Masaziner Vol. 51 No. a, Ausust 19801 will do 
more to spread the popularity of FORTH than all that has been written on 
it uP to that issuer and that FORTH maw even overtake PASCAL in 
•pop~larity.• 

MY fir s t impression of FORTH was similar to mY first im?ression of the 
H-P calculators• both based on an aversion to havins to store in mY own 
head-memory a k nowledse of what both I and the calculator had ?ut on the 
s tack . The Reverse Polish Notation CRPNJ didn't bother mer however• and 

s oon realized that never did I have to kee? track of more than a few 
items at once . 

Wh w a ll the enthusiasm? While PreParins fa~ this issuer we had the 
oP Portunitw to learn and use nearly all of the 'hisher level' lansua~es 
a vailable for SYM. These and their orisins and sources will be reviewed 
elsewhere in this i ssue. FORTH has been Placed in the Public domain and 
numerous versions are availabler as can be realized at once by scannins 
the ads in the referenced issue of BYTE. Eric Rehnke kindly lent me a 
review coPY of 6502 FORTHr tosether with a source listing and extensive 
documentationr and e xamples of its use. I wouldr and do recommend his 
version hiShlYr because of the u?datins service and e x tensive 
documentation he is ?rovidinSr for anw 6502 swste~ other than the SYM. 
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Fortunate!~, for SY M o wners, Jack Brown (of Brown's Basic Enhancements) 
has Just finalized a version of FORTH, esPeciallY tailored to fit the 
SY H. It is called, naturallw. SYH-FORT HI It is tailored to fullw 
utilize all of the features Present in the SYH ffionitor . Jack has 
P rovided additional FORTH 'Screens'r for those SY Mffier s with KTH-2s, to 
e nh ance the editins caPabilitw within the basic FORTH Packase. He has 
a l so sent us FORTH Screens to provide interestins SraPhics on the HTU 
Visible Heffiorw. Hi s SYM- FORTH ffianual and the saffiPle Screens Provide a 
!;elf-contained instruction Package, bringing You UP to a reaso nable 
Proficiencw level within a few hours. 

Incidentallw• the 6502 Asseffibler built into SYH-FORT H occupie s less than 
1 K of RAM. UP to now, Bob Den iso n 's 2 K Swffibolic Ass effibler. was the 
most compact Symbolic Assembler availab le <it is s till the onlY 
•free-standing• assembler which can be us eful on a 4 K SYM>. 

While am ir1 love with RAE, and feel very friendlw toward BASIC (it 
being so widelw spo ken, thou sh despised bw the Progran1ming elite)r if I 
(~Ould have onlY one hi sher level languase on ffi W SYH , I think I would 
c ho se FORTH. Whw? Because ffiW main aPPlications are word Process ins 
<I bet that I cou ld write a Sreat wor d Processor in FORTH), sraPhics, 
and a•Jdi o <voice and music>. FORTH seems' to me, to be a 'natural' for 
these latter two aPPlications. 
Jack is now workins on a SYH-Pascal! Havins observed both the ~ualitw 
of Jack's work• and the speed at which he works• we should be able to 
have a Sood Pascal on our SYMs verw soon. 

MODIFIED EPROM BURNER 

Below is the Wirins List for Gierwic ' s Modification of Hobart's EPROM 
f)ro~rammer. See Pase 5/6 - 27 for more information. 

EPROM 
PIN 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 

AA 
CONNECTOR 

6 
H 
7 
J 
8 
K 

9 
L 
D 
3 
c 

12 
N 

11 
M 

10 
4 

15 
5 

T 
i6 

A 

SIGNAL 

ADDR 7 
ADDR 6 
ADDR 5 
ADDR 4 
ADDR 3 
ADDR 2 

ADDR 1 
ADDR 0 
DATA 0 
DATA 1 
DATA 2 

6522 
NAME 

2PB7 
2PB6 
2PB5 
2PB4 
2PB3 
2PB2 

2PB1 
2PBO 
2PAO 
2PA1 
2PA2 

GROUND <ALSO FOR 25VOLT SUPPLY> 

DATA 3 
DATA 4 
DATA 5 
DATA 6 
DATA 7 
<NOTl 

CE/PGM 

ADDR 10 
<NOTJ OE 
t25 VOLTS 
ADDR 9 
ADDR 8 
t5 VOLTS 

2PA3 
2P A4 
2PA5 
2PA6 
2PA7 
2CA2 

3PB2 
2CB2 
(,1 CAP TO GROUND > 
3PB1 
3PBO 
(,47 CAP TO GROUND) 
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ON POWER SUPPLIES, EXPANSION BUFFERING• AND SYSTEM RELIABILITY 

Our workin~ habits are such that we JumP from one task to another• wake 
uP in the ffiiddle of the nisht with a Sreat idea• or break for a naP or a 
thousht session in the hot tub. Thus• there is alwaws soffiethins 
'iffiPortant' in both of our office SYHs that we would hate to lose (we do 
have backup at all times. however• but it 's nicer never to need itr like 
:insurance>. Thu s o ur systems are left on (exce~t for the video 
1nonitors) at all times, excePt when we leave town for one reason or 
another• a nd we want our SYMs readw at all tiffiesr and to have a ffiuch 
better memory than our own. 

There was a period when our swsteffis behaved rather flakw at tiffies. 
<Note to our overseas subscribers. and Affierican• as well: 'Flakw' is 
An1erican s lang, but very aPProPriate here. It means 'consisting of 
·flakes,• but one of the dictionar y definitions of flake is •a small 
loose mass or bit (sic)•; also, flake is a SYnonYm for chip, Flake 
derives froffi the Norwesian word flakr which means disk. Thus flakw is 
legitimate comPute1·ese Jargon.> At any rate, loose bits, or •flakes• 
were s ivins us Problems. We suspected bad chips, Poor s~stem design, 
whatever; an~thinS but the real causes. 

The real Probleffis turned out to be not with the disital design, but in 
the Power suPPlY area. We found that, when we were usin~ Power SUPPiies 
~3t over 75X of their specified current capaci ty, we besan to have loo se 
bit ProbleffiS• that disaPPeared when we cooled the Power s uPPlie s with a 
fan. APParently, a Power SUPPlY operated near its specified limits 
should not be installed in a confined sPace without either forced air 
<~oolins, or beins mounted on a heat conducting surface. Our so lution 
was to sPlit the load s between several Power SUPPiies, operating each 
one at we ll below rated caPacit~. 

Ne xt, we had Ions leads froffi the Power suPPlies to the var ious 
!;ubs~stems. Because the wire sizes (chosen randomly) and the current 
drains differed, we ffieasured differences in both around and t5 level s 
between. for exaffiPle1 the SYH and the disk controller (ffiounted with the 
disks) as hish as 0.5 V. When we installed a Pair of 12-sause leads 
froffi the Power SUPPlw to the swste ffi• and shorter leads to the 
subswste ffi s• all of our Probleffis vanished. Our SYHs are now far more 
reliable than even I a ffi, 

And now for possible buffer Probleffis: On our two ffiain swsteffis we do NOT 
buffer the exPansion 'bus•, and we fill the 4 K 'SaP' at $1000-$1FFF 
with the <unbuffered) 4 K Blalock exPansion board. On another swsteffi at 
school we are usins a buffered ffiotherboard which has sockets to hold 4 K 
of RAH to fill this SaP. This board has two sets of three-state, 
two-waw buffers in ser ies on the data bus to the 4 K of RAM. We noticed 
Peculiarities in accessins data froffi this RAH block which we could onlw 
attribute to Probleffis with the buffers. Rather than rePlacins these 
buffer chips, which, incidentallw• are ouite exPensive. and hard to 
locate, we removed theffi froffi their sockets and rePlaced theffi with wire 
JuffiPers. This cured the Probleffi, 

The Probleffi was not in readins data froffi this block• but whenever a STA 
instruction to this block was Perforffied elsewhere, the instruction 
forced a break instruction to follow. While I don ' t fullw understand 
the Problem• it is Possible for the sudden current surses caused bw a 
number of fast actins three-state buffers chansins state simultaneouslw 
to interfere with the control bus sisnals. 

While this Probleffi was local to US• several readers have rePorted havinS 
similar Probleffis with other buffered exPansion devices for the SYM. 
These aPParentlw work well with KIM and AIH1 but sive Probleffis with 
some, not all SYMs, One of our readers still has not solved his 
Problems; we have asked hiffi to keep us Posted on his Prosress. 
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VIDEO MONITORS AND POWER SUPPLIES 

We hadn't intended to market SYM hardwarel we started to do so mainly as 
to 
we 

a courtesy to our overseas subscribers. who find it very expensive 
Purcl1ase multiple mo ney orders in small amounts each. On some items 
buy for resal e , we are siven a reasonable discount for Purchases in 
modest Guantities. On ot hers the discount is trivial• or even zero. for 
small ~uantities. One example of the latter is a line of Power 
SUPPiies, advertised in the POPUiar computer masazines at $24.95 for the 
3 A model. The Price to us as an OEM i s a l s o $24.95 in lots of UP to 
24. 

We are beainnina an OEM activity, assemblina systems which include a 
SYM-1 with 4 K RAM, BAS-1, and RAE-1/2 installed, a KTM-2/80, a Leede x 
Video Monitor' a Power-One 5 v, 6 A Power supply, a Sanyo 1540A cassette 
recorder, all interconnectina cables . and the SWP-1 and Brown Basic 
Enha ncement Packaae. The future addition of a Blalock 4 K Memory 
Expansion Board and a Printer will Provide at least one class of users 
Isome of mY non-technical colleae Professor colleaauesl with reasonable 
word Processing and Computer Assisted Instruction capabilities at a far 
lower cost than available in any other system. They will have to 
Provide their own enclosure. 

As a result of this we will have in stock the Leede x Video Monitors. a nd 
the Powe r -One 3 A and 6 A (both with OVPI Power suPPlies. An OEM 
Presumably ma kes his Profit on the 'system intearation' Part of his Job. 
•nd on the software sales. rather than on the hardware markup. The 
hardware comPonents are not really Purchased for individual resale. 

If You wish , however, You may Purchase Leede x Monitors and Power-One 
Power SUPPiies from US• f o r MORE than You would have to PaY elsewhere. 
These items are too heavy to Justify overseas airmail costs, so we do 
not recommend them to overseas subscribers, With the Power One YOU will 
be aettinS Parts list and instructions for addina unreaulated +11 and 
+22 and reau l•ted +12 V if YOU wish. With the Leedex Monitor, YOU wll 
be aettina the ass u rance that the Leedex has been Personally checked out 
by us for at least an hour in one of our working sYstemsr Prior to our 
reshipment. Incidentally the Leedex and Power-One items have been 
selected by SYnertek Systems Corporation as comPonents of t heir own 
Micro Development Tool IMDTI Systems, and have e xcellent reliability 
records. 

HUGH CAMPBELL'S APPLE TAPE LOADER 

The Proaram on Pase 5/6-22 is Printed as a disassembly of the obJect 
code cassette dump sent us by Mr. Campbell . It is easily relocatable 
anY whole number of Pases by chanai na the 13 values of $3E. It adds the 
followina c ommand to MON 1.1, if its startina address is Patched to the 
Unrecoanized Command Vector IURCVECJ, with .SD 3EOO,A66Dlcrl: 

.A XXXXPYYYY(cr) 
"This command loads a <machine language) APP i e taPe from xxxx to YYYY+ 
The user is reminded to observe all COPYrisht restrictions concerning 
making backup, duplicate, or modified• coPies of Purchased software. 

A PROGRAM JUST LOADED WITH GOODIES 

"The following Prosram i s one that Pro bably none of YOU will wa nt in it s 
entirety, Yet we Publish it completely becaus e it shows exPlicitlY how 
to do what so many of YOU have asked: 'How can I writ e mw own Power-on 
routine?' 

In addition• the proaram is loaded with many 
too numerou s to mention, althoush we 'l l 

nice 
cover 

fe a tures , litera lly 
as many as Pos s ible. 
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First. read Mr. Cole 's l etter, which he sent in the form of initi a l 
(:omments in the source code; this will describe the hardware complement 
he is using. We are not familiar with the Ithaca Audio v.D.u., a l thouah 
it is a very popular 'rider• on the S-100 bus. We will say more 
e lsewhere on the Beta Computer 32 K D~namic RAM Card. 

Si nce the source code was so lightly commented <we ' re alad because i t 
does save Pri nting space•>• we felt obliaed to add a few• ne a r the end. 

The Proaram occupies 2 K, from $FOOO to $F7FF. There i s s till unu s ed 
EPROM from $F5D 9 to $F7FB for add itions. $f800 to $FFFF is s till 
available f o r echoing system RAM. It is left a s 'an exercise for the 
s tudent• to arsue the merits of this aPProach. Mr . Cole has given UP 
VIA t 3 and its associated function s• t o be a ble to assim n its 1 K 
a ddress space to the v.o.u. The VIA chiP could be ai ve n a noth e r 
~3ddress ' of co u rser a nd its function s Preserved, if des iredr b~ addi ng 
the ca lls i n thi s EPROM, But when wa s the la s t time YO U called on VIA 
i 3 • e xc e p t throumh ACCESS? Note that JSR ACCESS will write over several 
bytes in the v.o.u. Notice the elegantly hum a n-factored aPProach in the 
loS-o n me ssase a nd in the clock setting routine. 

:en summary, whether you are a beginr1er or a Pro, whether You skim 
through this Promram or study it in areat det a il• You have so t to learn 
something new and useful from it. 

PRINT 
0010 
0020 
00 30 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
03 10 
0320 
0330 
0340 
0350 
0360 
0370 

0000 0370 
;STEPHEN .E . COLE M.J.P,R.E. Tiena>. C.E.I. 

70,SYDNEY ROAD 
GOSPORT• 

HANTS• 
P012 1PL 

;21st AUGUST 1980 
iDear Lux: 
lThis prosram sits at FOOO and resets on Power up, 
lThe V.D.U is the ITHACA AUDIO S-100 card TYPe IA-1100 and is 
lat location $ACOO to $AFFF. 
;The ram is the beta comPuters 32k dynamic ram card. 
lThe ram i s allocated from $1000 to $7FFF and $9000 to $9FFFl 
;the latter for patches both rae and basic 
;I'm verY Pleased with proaress of SYM-PHYSIS. 
;and feel the articles cover a wide range. Auther Rechards 
;has been thinkin~ about AA-Connector Bus but thinks as I do 
;that it would take UP one of the Ports to control the tri-state 
;buffers• which would Probably be the best way to control it. 
;At the moment I am workina on a auto trace for BASIC to 
lbe patched like Jack Brown ' s editor. Have You anY advice 
;on how to do thisT 
;Disks at this moment are not Possible due to cash flow. 
lI would like to set in contact with anY other sYm-PhYsis 
!members in the British Isles to oraanise a set toaether. 
;r work for the British Broadcastin• CorPorati on 
ias an ensineer on operations and maintance at B.B.C. T.V. <SOUTH> 
lin SouthamPton. 
;Also the Promram below reads the keyboard Port to Provide a slow 
!down routine• and the CR on the hex key Pad acts as the break keY 
lwhich is extended outside the box on to the ascii keyboard• 
iwhich is a full ascii type with numeric Pad and cursor control keys. 
1MY Printer is a tractor feed 132 col variable paper 8' to 15' wide. 
;rt i s ma de by a firm in Germany, RENA; have YOU ever heard of them? 
lit is a 5 bY 7 dot Printer and Prints all 35 dots at once 
iat 132 characters a second. 
;That's all for nowl hope to hear from YOU soon. 
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STEP HEN COLE 'S POWER - ON 
UTILITY PROGRAM 

0380 
0390 
0 400 
04 10 
0415 
04 20 

.os 

.LS 

.BA $FOOO 
VDU CONTROL PATC H 

AND CURSOR ADDRESSING 

0430 IER .DE $AOOE 
.DE $AOOD 
.DE $AOOC 
.DE $AOOB 
,[IE $A006 
,[IE $A005 
.DE $A 612 
,[IE $A613 
.DE $A614 
.DE $A615 
.DE $A003 
.[IE $AOOF 
.DE $A600 
,[IE $A60 1 
,[IE $A60 2 
.DE $A 603 
, [IE $A604 
• ItE $A605 
.ItE $9F70 

0 440 IFR 
0 450 PCR 
0460 ACR 
0 470 TlLL 
0 48 0 TlHC 
0490 COUNTCLOCK 
0500 SEC S 
0510 MIN 
0520 HOUR 
0530 DDRA 
0540 ORA 
0550 CURID 
0560 CHARl 
0570 LINENQ 
0580 KBCHAR 
0590 PRFLAG 
0600 COUNT 
06 10 LINBUF 
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 
0890 
0900 
091 <Y 
0920 
0930 
0940 
0950 

TECHO .DE $A653 
IN VEC .DE $ A660 
OUTVEC .ItE $A663 
BEEP .DE $8 972 
IERl ,DE $A80E 
IFRl • DE $A80D 
PCRl .DE $A80C 
ACR 1 , DE $A80B 
ItDRAl .DE $A803 
DDRBl . DE $A802 
ORAl .DE $A801 
OR Bl , DE $A800 
RAM ,[IE $A600 
MAP . DE $A606 
LA ,[IE $A60A 
SA .DE $A60E 
BASIC .DE $COOO 
BASICWARM .DE $90 00 
RAE .DE $B000 
RAEWARM . DE $B003 
STATUSVEC .DE $896A 
UNRECVEC . DE $81D1 
DISSCANVEC .ItE $89 06 
EXEVEC .DE $887E 
TRA CEVEC . DE $80CO 
USERBR . ItE $804A 
IROVEC .DE $8 00F 
NMI .ItE $809B 
OUTBYT ,[IE $82FA 
INBYTE .DE $81D9 
OUTCHR ,[IE $8A47 

MEMOR Y MAP VDU 
1 K BLOCK 
START ADDRESS $A COO 

FOOO - A2 FF 
F002 - 9A 
F003-- A9 CC 

FOOS·- SD OC AO 
FOOS -- A9 04 
FOOA- 48 
FOOIJ - 28 
FOOC- A2 7F 
FOOE - Bit CB F4 
FOl.1- 9D 00 A6 
FOJ.4- CA 
F015- 10 F7 
F01 7 ·- A9 FF 
F019 - BD 02 AB 
FOlC- SD 03 AO 
F01F - 20 7 2 B9 
F022- A9 00 
F024- SD 05 A6 
F027- 20 3D FO 
F02A - 20 3D FO 
Fo:rn- A2 oo 
F02F - BD 4B F5 
F032- 20 47 BA 
F035 - EB 
F036- EO BE 
F038- DO F5 
F03A - 4C 00 80 
F03D
F040 -
F042-
F045-
F047-
F049-

SD 01 A6 
A9 80 
CD 01 AB 
FO OE 
A2 20 
AO FF 

F04B- BB 
F04C- CO 00 
F04E - DO FB 
F050 - CA 

EO F051 -
F053- DO 

A9 
CD 
FO 
20 
AD 
AE 
38 

F055-
F057-
F05A -
F05C
FOSF 
F062-
F065-
F066-
F068-
F06A
F06It
F06F 
F071-
F073-
F076-
F079-
F07A
F07C-

00 
F4 
00 
04 A6 
03 
11 F3 
0 1 A6 
00 A6 

F07E
F081-
F084-
F087 -

C9 20 
BO 03 
4C 9A Fl 
C9 7 F 
DO 05 
A9 20 
4C FB F2 
20 06 A6 
EB 
EO 40 
BO 13 
BE 00 A6 
20 OA A6 
20 OE A6 
18 
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0960 
0970 RE SET 
0980 
0990 
0995 ;TURN OFF 
1000 
1010 
1020 
1030 
1040 
1050 DEFAULT 
1060 
1070 
1080 
1090 
1100 
1110 
11 20 
1130 
1140 
11~;0 

1160 
11 70 
1180 ME SS 
11 90 
120 0 
1210 
1220 
1230 
Lc' 40 VDU 
1 25 0 
1260 
127 0 
1280 
1290 DELAY2 
1300 DELAY 
1310 
1320 
1330 
1340 
1350 
1360 GO 
137 0 
1380 
1390 
1400 VItUl 
1410 
1420 
1430 
1440 
1450 
1460 TB 
1470 
1480 
1490 
1500 TA 
1510 
1520 
1530 
1540 CUR 
1550 PA 
1560 
157 0 

LDX UFF 
TXS 
LDA UCC 

POR AND TAPE UNIT 
STA $AOO C 
LDA t4 
PHA 
PL.P 
LDX U7F 
LitA DEFAUBLKrX 
STA RAMr X 
DEX 
BPL DEFAULT 
LDA tSF F 
STA [tDRB1 
STA DDRA 
JSR BEEP 
LDA 1$00 
STA COUNT 
JSR VDU 
JSR VDU 
LitX 1$00 
LitA MESSAGE, X 
JSR OUTCHR 
INX 
CPX UBE 
BNE MESS 
JMf' $8000 
STA 
LDA 
CMP 
BEO 
LD X 
UtY 
DEY 
CPY 
BNE 
DEX 
CPX 
BNE 
LDA 
CMP 
BEO 
JSR 
LDA 
LDX 
SEC 
CMP 
BCS 
JMP 
CMP 
BNE 
LDA 
JMP 
J SR 
INX 
CPX 
l:lt;ti 

STX 
JSR 
JSR 
CLC 

CHAR1 
1$80 
OR Al 
GO 
U20 
UFF 

too 
DELAY 

uoo 
DELAY2 
uoo 
PRFLAG 
VDU1 
PRINT 
CHAR1 
CURI[t 

U20 
TB 
CTRL 
U7F 
TA 
U20 
CLOSE 
MAP 

U40 
NEWLINE 
CU RID 
LA 
SA 

FOBS- 69 80 
FOBA- 20 06 A6 
FOBD- AD 01 A6 
F090- 60 
F091- AC 02 A6 
F094- CO OF 
F096- FO OC 
F09B- CB 
F099- BC 02 A6 
F09C- A2 00 
F09E- 20 17 Fl 
FOAl- 4C 7E FO 
FOA4- A9 40 
FOA6- 8It OB A6 
FOA9- A9 AC 
FOAB- SD OC A6 
FOAE- Bit 10 A6 
FOBl - A9 00 
FOB3- SD OF A6 
FOB6 - A9 CO 
FOBS- CD OF A6 
FOBB- DO 22 
FOBD- A9 AF 
FOBF - CD 10 A6 
FOC2- DO 1B 
FOC4 - A9 CO 
FOC6- 20 BA F2 
FOC9- A9 AF 
FOCB- 20 94 F2 
FOCE - A2 00 
FODO- A9 20 
FOD2 - 20 OE A6 
FOD5- EB 
FO!l6 - EO 40 
FOitB- DO FB 
FODA- A2 00 
FODC- 4C 7E FO 
FODF- A2 00 
FOEl - 20 OA A6 
FOE4- 20 OE A6 
FOE?- EB 
FOES- EO 40 
FOEA- DO F5 
FOEC - 18 
FOED- A9 40 
FOEF- 6D OB A6 
FOF2- SD OB A6 
FOF5- 90 09 
FOF7- 18 
FOFB- A9 0 1 
FOFA- 6D OC A6 
FOFD- 8It OC A6 
FlOO- 18 
F101- A9 40 
F103- 6D OF A6 
F106- SD OF A6 
F109 - 90 AB 
FlOB- 18 
F!OC- A9 01 
F!OE- 6D 10 A6 
F111 - SD 10 A6 
F114- 4C B6 FO 
F117- 18 

1580 
1590 
1600 FINISH 
1610 
1620 NEWLINE 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 SC ROLL 
17 10 
1720 
1730 
1740 
1750 
1760 
1770 AGAIN 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 YES 
1900 
191 0 
1920 
1930 
19 40 
1950 NOT 
1960 MOREVDU 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 AGAIN1 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 LINE 

ADC U SO 
JSR MA P 
LitA CHARl 
RTS 
LitY LINENO 
CPY U OF 
BEO SCROLL 
INY 
STY LI NENO 
LDX UOO 
JSR LINE 
JMP CUR 
LitA 0 40 
STA LA+! 
LDA UAC 
STA L.At2 
STA SAt2 
LDA 1$00 
STA SA+! 
LDA UCO 
CMf' SAtl 
BNE NOT 
LDA t$AF 
CMP SAt2 
BNE NOT 
LitA UCO 
JSR SUBl 
LDA UAF 
JSR SUB2 
LDX •$00 
LDA 1$20 
JSR SA 
INX 
CPX U40 
BNE YES 
LitX 1$00 
JMf' CUR 
LitX UOO 
JSR LA 
JSR SA 
INX 
CPX U40 
BNE MOREVItU 
CLC 
LitA U40 
ADC LAtl 
STA LAtl 
BCC AGAINl 
CLC 
LitA UOl 
ADC LAt2 
STA LAt2 
CLC 
LDA U40 
ADC SA+l 
STA SAtl 
BCC AGAIN 
CLC 
LDA 1$01 
ADC SAt 2 
STA SAt2 
JMP AG AIN 
CLC 
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F11B- A9 40 
F11A- 6D 07 A6 
Fl.lD- 20 BA F2 
F120·- 90 09 
F122-- lB 
F123- A9 
F125- 6D 
F12B- 20 
Fl.2B- lB 
Fl.2C- 60 

01 
OB A6 
94 F2 

F12D- 3B 
F12E- AD 07 A6 
F131- E9 40 
F 1.33- 20 BA F2 
F136- BO 09 
F13B·- 3B 
F139- AD OB A6 
Fl.3C- E9 01 
F13E- 20 94 F" 
F141- 60 
F142- 20 F7 Fl 
F145- 20 OE A6 
F14B- 20 2D Fl 
F14B- AC 02 A6 
F14E- 88 
F14F- CO FF 
F151- DO OC 
F153- AO OF 
F155- A9 AF 
F157- 20 94 F2 
F15A- A9 CO 
F15C- 20 SA F2 
F15F- SC 02 A6 
F162- 4C 7E FO 
F165-
F168-
F16B
F16E
F170-
F172-

20 F7 
20 OE 

Fl 
A6 

4C E4 F2 
A2 3F 
A9 20 
CA 

F173- 20 OE A6 
F176- DO FA 
F17S- 4C 7E FO 
F 17B·
F 17E
F181-
F1S3-
F186-

20 F7 Fl 
20 OE A6 
A2 00 
4C 7E FO 
A9 C3 

FlBB- BD OC AB 
FlBB- AO FF 
Fl.SD·- BS 
FlBE- CO 00 
F190- DO FB 
F192-- A9 E3 
F194- BD OC AB 
F197- 4C CD F" 
F19A- C9 OD 
Fl.9C- FO 63 
F19E- C9 01 
Fl.AO- FO D9 
F1A2- C9 11 
F1A4- FO BF 
F1A6- C9 OE 

.H 

2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 NO 
2300 
2310 L.Ul 
2320 
2330 
2340 
2350 
2360 
2370 
23BO 
2390 
2400 L.U2 
2410 LU 
2420 
2430 
2440 
2450 
2460 
2470 
24SO 
2490 
2500 
2510 
2520 
2530 LU3 
2540 
2550 Of'EN 
2560 
2570 
25SO CLINE 
2590 
2600 CLINEl 
2610 
2620 
2630 
2640 START 
2650 
2660 
2670 
26BO f'Rl 
2690 
2700 
2710 Y7 
2720 
2730 
2740 
2750 
2760 
2770 CTRL 
27SO 
2790 
2SOO 
2S10 
2820 
2S30 

LDA t$40 
ADC MAPtl 
JSR SUBl 
BCC NO 
CLC 
LDA 001 
ADC MAF't2 
JSR SUB 2 
CLC 
RTS 
SEC 
L.DA MAf'tl 
SBC 040 
JSR SUBl 
BCS LU2 
SEC 
LDA MAPt2 
SBC 001 
J SR SUB2 
RTS 
JSR CL.CUR 
JSR SA 
JSR L.Ul 
L.DY LINENO 
DEY 
CPY t$FF 
BNE LU3 
L.DY OOF 
LDA UAF 
JSR SUB2 
L.DA UCO 
JSR SUBl 
STY LINENO 
JMP CUR 
JSR CLCUR 
JSR SA 
JMP Of'ENSUB 
LDX 03F 
LDA 020 
DEX 
JSR SA 
BNE CLINE! 
JMf' CUR 
JSR CL.CUR 
JSR SA 
L.DX t$00 
JMf' CUR 
LDA UllOOOOll 
STA PCR1 
LDY t$FF 
DEY 
CPY t$00 
BNE Y7 
LDA t:l:11100011 
STA f'CRl 
JMP f'R2 
CMP t$0[1 
BEO CR 
CMP UOl 
BEO START 
CMf' U11 
BEO OPEN 
CMP UOE 

FlAB- FO C4 
Fl.AA- C9 10 
FlAC - FO [IS 
Fl.AE ·- C9 OB 
FlBO- DO 03 
F1B 2- 4C 42 Fl 
F1B5·- C9 00 
F1B7 - FO 26 
F1B9 - C9 09 
F1BB ·- FO 71 
FlBD- C9 OB 
FlBF- FO 79 
FlCl - C9 lD 
F1C3 ··- FO 45 
F1C5- C9 0 7 
F1C7- FO 6B 
Fl.C9- C9 03 
Fl.CB- DO OA 
FlCD- A9 CC 
FlCF - CD OC AO 
F1D2 - FO 06 
F1D4 - BD OC AO 
F1D7 - 4C BD FO 
FlDA- A9 EC 
F lDC ·- SD OC AO 

F lDF -- A9 20 
FlEl- A2 00 
F1E3- 9D 00 AC 
F1E6- 9[1 00 AD 
F1E9- 9D 00 AE 
FlEC- 9D 00 AF 
FlEF- EB 
FlFO- EO 00 
Fl.F2- DO EF 
F1F4- 4C OA F2 

F1F7- AE 00 A6 
FlFA- 2 0 OA A6 
FlFD- lS 
Fl.FE- 69 SO 
F200- 60 

F201- 20 F7 Fl 
F204- 20 OE A6 
F207- 4C 91 FO 

F20A- 20 F7 Fl 
F20D- 20 06 A6 
F210 - A9 00 
F212 - AA 
F213- AS 
F214- BD 00 A6 
F217- 8 D 02 A6 
F2:lA - 20 BA F2 
F21D- A9 AC 
F21F- 20 94 F2 
F222- 20 OA A6_ 

2840 
28 50 
2S60 
2870 
2BBO 
2S90 
2900 CARRYON 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2 9BO 
2990 
3 000 CTRLC 
3010 
3020 
3030 
3040 
3050 
3060 RET 
3070 ON 
3080 
3090 
3100 
3110 CLEAR 
3120 
3130 CL 
3140 
3150 
3160 
3170 
31SO 
3190 
3200 
3210 
322 0 
3230 CLCUR 
3240 
3250 
3260 
3270 
32BO 
3290 
3300 
3310 CR 
3320 
3330 
3340 
3350 
3360 HOME 
3370 
33BO 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3461' 

SYM- PHY S IS 5/6-13 

BEO CLINE 
CMP 010 
BEQ f'Rl 
CMF' OOB 
BNE CARRYON 
JMF' LU 
CMP 000 
BEQ CL.EAR 
CMP 009 
BEQ TAB 
CMP U08 
BEQ BS 
CMf' t$1D 
BEQ HOME 
CMP 007 
BEQ BELL 
CMf' 003 
BNE RET 
LDA OCC 
CMf' $AOOC 
BEll ON 
STA $AOOC 
JMf' FINI SH 
LDA UEC 
STA $AOOC 

LDA t$ 20 
LDX UOO 
STA $ACOOrX 
STA $ADOOrX 
STA $AEOOrX 
STA $AFO OrX 
INX 
Cf'X UOO 
BNE CL 
JMf' HOME 

LD X CURID 
JSR LA 
CL.C 
ADC USO 
RTS 

JSR CL.CUR 
JSR SA 
JMP NEWLINE 

JSR CL.CUR 
JSR MAf' 
LDA UOO 
TAX 
TAY 
STA CURID 
STA LINENO 
JSR SUBl 
LDA UAC 
JSR SUB2 
JSR LA 

F225- lB 
F226- 69 SO 
F22S- 20 06 A6 
F22B- 4C SD FO 

F22E- 20 F7 Fl 
F231- 4C 76 FO 

F234- 20 72 B9 
F237- 4C BD FO 

F 23A -· 20 F7 F 1 
F23D- 20 OE A6 
F240- CA 
F241- EO FF 
F243- FO 03 
F245- 4C 7E FO 
F24B- A2 3F 
F24A- AC 02 A6 
F24D- CO 00 
F24F- FO 22 
F251- SB 
F252- BE 00 A6 
F255- BC 02 A6 
F25S- AD 07 A6 
F25B- 38 
F25C- E9 40 
F25E- 20 BA F2 
F261- 90 03 
F263- 4C 7E FO 
F266- CE 08 A6 
F269- CE 10 A6 
F26C- CE OC A6 
F26F- 18 
F270- 4C 7E FO 
F273- A2 3F 
F275- AO OF 
F277- BC 02 A6 
F27A- SE 00 A6 
F27D- A9 00 
F27F- 20 BA F2 
F2B2- A9 AF 
F2S4- 20 94 F2 
F2S7-'- 4C 7E FO 
F2SA- SD 07 A6 
F28D- BD OF A6 
F290- SD OB A6 
F293- 60 
F294- BD OS A6 
F297- BD 10 A6 
F29A- 8D OC A6 
F29D- 60 

F29E- A9 01 
F2AO- SD OB AS 
F2A3- SD OC AB 
F2A6- A9 02 
F2AS- 2C OD AB 

3470 
3480 
3490 
3500 
3510 
3520 
3530 TAB 
3540 
3550 
3560 
3570 BELL 
35BO 
3590 
3600 
3610 BS 
3620 
3630 
3640 
3650 
3660 
3670 UL 
36BO 
3690 
3700 
3710 
3720 
3730 
3740 TOf' 
3 75 0 
3760 
3770 
3780 
3790 
3BOO TOPl 
3B10 
3820 
3B30 
3B40 
3850 BOTTOM 
3B60 
3B70 
3SBO 
3890 
3900 
3910 
3920 
3930 
3940 SUBl 
3950 
3960 
3970 
39SO SUB2 
3990 
4000 
4010 
4020 
4030 
4040 KEY 
4050 KBSCAN 
4060 
4070 
4080 
4090 KBWAIT 

CLC 
ADC t$BO 
JSR MAP 
JMf' FINISH 

JSR CL.CUR 
JMf' TA 

JSR BEEF' 
JMf' FINISH 

JSR CLCUR 
JSR SA 
DEX 
Cf'X OFF 
BEO UL 
JMP CUR 
LDX t$3F 
LDY LINENO 
Cf'Y UOO 
BEQ BOTTOM 
DEY 
STX CURID 
STY LINENO 
LDA MAPtl 
SEC 
SBC 040 
JSR SUBl 
BCC TOPl 
JMf' CUR 
DEC MAf'+2 
DEC SAt2 
DEC LAt2 
CLC 
JMf' CUR 
LDX U3F 
L.DY UOF 
STY LINENO 
STX CURID 
LDA t$00 
JSR SUBl 
LDA UAF 
JSR SUB2 
JMP CUR 
STA MAf'tl 
STA SA+l 
STA LA+l 
RTS 
STA MAf't-2 
STA SAt2 
STA LAt2 
RTS 

BOARD SCAN ROUTINE 
LDA nooooooo1 
STA ACRl 
STA PCRl 
LDA noooooo10 
BIT IFR1 
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F2AB- FO FB 
F2AD- AD 01 AB 
F2BO- 18 
F2B1- 69 80 
F2B3- BD 03 A6 
F2B6- AD OD AB 
F2B9- BD OD AB 
F2 BC- A9 BO 
F2BE- 2C 53 A6 
F2C1- FO 06 
F2C3- AD 03 A6 
F2C6- 20 3D FO 
F2C9- AD 03 A6 
F2CC- 60 
F2CD- A9 00 
F2CF- CD 04 A6 
F2D2- FO 07 
F2D4- BD 04 A6 
F2D7- AD 01 A6 
F2IrA- 60 
F2DB- A9 01 
F2DD- BD 04 A6 
F2EO- AD 01 A6 
F2E3- 60 
F2E4- AS 
F2E5- EB 
F2E6- 20 OA A6 
F2E9- BO 01 A6 
F2EC- 9B 
F2ED- 20 OE A6 
F2FO- AD 01 A6 
F2F3- EO 40 
F2F5- DO ED 
F2F7- 60 
F2FB- A2 3F 
F2FA- AS 
F2FB- CA 
F2FC- 20 OA A6 
F2FF- BD 01 A6 
F302- 9S 
F303- 20 OE A6 
F306- AD 01 A6 
F309- EC 00 A6 
F30C- DO EC 
F30E- 4C Bl FO 

F311- AD 01 A6 
F314- C9 OA 
F316- FO 17 
F318- C9 OD 
F31A- FO 4C 
F31C- C.9 OC 
F31E- FO 24 
F320- C9 OB 
F322- FO 32 
F324- AE 05 A6 
F327- 9D 70 9F 
F32A- EB 
F32B- BE 05 A6 
F32E- 60 
F32F- A9 04 
F331 - BD OF AO 
F334- AO 00 

4100 
4110 
4120 
4130 
4140 
4150 
4160 
41 70 
41SO 
4190 
4200 
4210 
4220 NOECHO 
4230 
4240 PR2 
4 250 
4260 
4270 
42BO 
4290 
4300 PR3 
4310 
4320 
4330 
4340 OPENSUB 
4350 
4360 
437 0 
43BO 
4390 
4400 
4410 
44 20 
4430 
4440 CLOSE 
4450 CLOSESUB 
4460 
44 70 
4480 
4490 
4500 
4510 
4520 
4530 
4540 
4550 
4560 PRINT 
4570 
45BO 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
46BO 
4690 
4700 LFP 
47 10 
4720 

BEQ KBWAIT 
LDA ORAl 
CLC 
ADC t$80 
STA KBC HAR 
LDA IFR1 
STA IFR1 
LDA tl.10 000000 
BIT TEC HO 
BEQ NOECHO 
LDA KBC HAR 
JSR VDU 
LDA KBCHAR 
RTS 
LDA 000 
CMP PRFLAG 
BEQ PR3 
STA PRFLAG 
LirA CHAR l 
RTS 
LDA U Ol 
STA PRFLAG 
LDA CHAR1 
RTS 
TAY 
INX 
JSR LA 
STA CHAR1 
TYA 
JSR SA 
LDA CHAR1 
CPX U40 
BNE OPENSUB 
RTS 
LDX U3F 
TAY 
DEX 
JSR LA 
STA CHAR! 
TYA 
JSR SA 
LDA CHAR1 
CPX CURID 
BNE CLOSESUB 
JMP PA 

LDA CHAR1 
CMP t$0A 
BEQ LFP 
CMP UOD 
BEQ PRINTOUT 
CMP UOC 
BEQ FFP 
CMP UOB 
BEQ VTF' 
LD X COUNT 
STA LINBUF,X 
INX 
STX COUNT 
RTS 
LDA tl.00000100 
STA ORA 
LirY UOO 

F336 - CB 
F337- co BO 
F339-- DO FB 
F33B- A9 00 
F33D- 8D OF AO 
F340 - SD 05 A6 
F343 - 60 
F344- A9 08 
F346- 8D OF AO 
F349 - AO 00 
F34B-- CB 
F34C - CO 80 
F34E - DO FB 
F350- A9 00 
F352- SD OF AO 
F355 - 60 
F356- A9 10 
F358- SD OF AO 
F35I< - AO 00 
F35D- CB 
F35E- CO BO 
F360-- DO FB 
F362- A9 00 
F364- BD OF AO 
F367- 60 
F368- A2 00 
F36A- AD OD AB 
F36D- SD OD AB 
F370- A9 C7 
F372- 80 OC AB 
F375- AO FF 
F377- SB 
F37B- CO 00 
F37A- DO FB 
F37C- A9 E7 
F37E- BD OC AB 
F3Bl- lB 
F382- AD OD AB 
F3B5 - 6A 
F3B6- 90 E2 
F3BB- BD 70 9F 
F3BB- BD 00 AB 
F3BE- EC 05 A6 
F391 - FO 04 
F393- EB 
F394- 4C 6 A F3 
F397 - A9 0 2 
F399- BD OF AO 
F39C- CB 
F 39D- CO BO 
F39F - DO Fil 
F3Al- A9 20 
F3A3- 8D 00 AB 
F3A6- 4C 2F F3 
F3A9- A9 14 
F3AB - BD 12 A6 
F3AE- BD OB AO 
F3B1- A9 CO 
F3B3 - BD OE AO 
F3B6- A9 FO 
F3BB - BD 06 AO 
F3BB- A9 C2 
F 3BD- BD 05 AO 

4730 Y2 
4740 
4750 
4760 
4770 
47BO 
4790 
4BOO FFP 
4B10 
4B20 
4830 Y3 
4B40 
4B50 
4B60 
4B70 
4BBO 
4B90 VTP 
4900 
4910 
4920 Yl 
4930 
4940 
4950 
4960 
4970 
4980 PRINTOUT 
4990 STROBE 
5000 
5010 
5020 
5030 
5040 Y6 
5050 
5060 
5070 
5080 
5090 
5100 TEST 
511 0 
5 120 
5130 
5140 
5150 C01 
5160 
5170 
5180 
5 190 CRf'l 
520 0 
521 0 y 
5 2 2 0 
5 230 
524 0 
5250 
5 260 
5270 CLOCKSTART 
5280 
5 2 9 0 
5300 
5310 
5320 
5330 
5340 
5350 
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INY 
CPY UBo 
BNE Y2 
LDA UOO 
STA ORA 
STA COUNT 
RTS 
LDA 0:00001000 
STA ORA 
LDY UOO 
INY 
Cf'Y 080 
BNE Y3 
LDA t$00 
STA ORA 
RTS 
LDA 0:00010000 
STA OR A 
LDY t$00 
INY 
CPY UBo 
BNE Yl 
LDA UOO 
STA ORA 
RTS 
LD X t$00 
LDA IFRl 
STA IFRl 
LDA t1'11000111 
STA PCRl 
LDY t$FF 
DEY 
CPY UOO 
BNE Y6 
LDA t1'11100111 
STA PCRl 
CLC 
LDA IFR1 
ROR A 
BCC STROBE 
LDA LINBUF,X 
STA ORB1 
Cf'X COUNT 
BEQ CRf'l 
INX 
JMP STROBE 
LDA U00000010 
STA ORA 
INY 
CPY USO 
BNE Y 
LDA t$20 
STA ORBl 
JMP LFP 
LDA U14 
STA COUNTCLOCK 
STA ACR 
LDA UCO 
STA IER 
LOA UFO 
STA T1LL 
LDA UC2 
STA TlHC 

F3CO- 60 
F3C1- OB 
F3C2- 4B 
F3C3- FB 
F3C4- A9 FO 
F3C6- BD 06 AO 
F3C9- A9 C2 
F3CB- BD 05 AO 
F3CE- CE 12 A6 
F3Ir1 - rro 3B 
F3D3- A9 14 
F3D5- 8[r 12 A6 
F3D8- A9 01 
F3DA- lB 
F3IrB- 6Ir 13 A6 
F3DE- BD 13 A6 
F3E1- C9 60 
F3E3- DO 29 
F3E5- A9 00 
F3E7- BD 13 A6 
F3EA- A9 01 
F3EC- lB 
F3Eir- 6D 14 A6 
F3FO- Bir 14 A6 
F3F3- C9 60 
F3F5- DO 17 
F3F7- A9 00 
F3F9- BD 14 A6 
F3FC- A9 01 
F3FE- lB 
F3FF- 6D 15 A6 
F402- BD 15 A6 
F405- C9 24 
F407- DO 05 
F409- A9 00 
F40B- SD 15 A6 
F40E- 68 
F40F- 2B 
F410 - 40 
F 411 - A2 00 
F413- BD B2 F4 
F4 16- 20 47 BA 
F4 19- EB 
F41 A- EO O[I 
F41C- DO F5 
F4 1E- 20 [19 81 
F42 1- Brr 15 A6 
F424 - A2 00 
F426- Brr BF F4 
F429 - 20 47 BA 
F42C - EB 
F42D- EO OF 
F42F- DO F5 
F431- 20 D9 81 
F434- BD 14 A6 
F437- A2 00 
F439- Brr 9E F4 
F43C- 20 4 7 BA 
F43F- EB 
F440- EO OF 
F442- IrO F5 
F444- 20 D9 81 
F447- BD 13 A6 

5360 
53 7 0 CLOCKIRQ 
53BO 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
54BO 
5490 
5500 
5510 
5520 
5530 
5540 
5550 
5560 
5570 
5580 
5590 
5600 
5610 
5620 
5630 
5640 
5650 
5660 
5670 
56BO 
5690 
5700 
5710 
5720 EXIT 
5730 
5740 
5750 CLOCKSET 
5760 HR 
5770 
57BO 
5790 
5800 
5810 
5820 
5830 
5B40 MI 
5B50 
5860 
5 870 
58BO 
5B90 
5900 
59 10 
5920 SE 
5930 
5940 
5950 
5960 
5970 
59BO 

RTS 
f'HP 
f'HA 
SE Ir 
LDA UFO 
STA T1Ll 
UrA UC2 
STA T1HC 
DEC COUNTCLOCK 
BNE EXIT 
LDA U14 
SlA COUNTCL OCK 
LDA t$01 
CLC. 
ADC SECS 
STA SECS 
CMP U60 
BNE EXIT 
LDA UOO 
STA SECS 
LDA t$01 
CLC 
ADC MIN 
STA MIN 
CMP U60 
BNE EXIT 
LDA UOO 
STA MIN 
LDA UOl 
CLC 
A[IC HOUR 
STA HOUR 
CMP U24 
BNE EXIT 
LirA t$00 
STA HOUR 
f'LA 
PLP 
RTI 
LDX UOO 
LDA HRMESSr X 
JSR OUTCHR 
INX 
CPX t13 
BNE HR 
JSR INBYTE 
STA HOUR 
LDX t$00 
LDA MINMESS,X 
JSR OUTCHR 
INX 
CPX t15 
BNE MI 
JSR INBYTE 
STA MIN 
LI<X UOO 
LDA SECSMESS,X 
JSR OUTCHR 
INX 
CPX t1 5 
BNE SE 
JSR INBYTE 
STA SECS 
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F44A
F44C
F44F
F450-
F453-
F456-
F457-
F459-

A9 00 
BD 12 A6 
AA 
BD AD f4 
20 4? BA 
EB 
EO 
DO 

F45B- :~o 

F45E- C9 
F460- DO 
F462- 4C 
F465- AD 

lE 
F5 
D9 Bl 
OD 
F9 
A9 F3 
15 A6 

F46B- 20 FA B2 
F46B- A9 2E 
F46It- 20 47 BA 
F4?0- AD 14 A6 
F473- 20 FA B2 
F476-· A9 20 
F478- 20 47 BA 
F47E<- AD 13 A6 
F47E- 20 FA B2 
F481- 60 
F4B2- OD 45 4E 
F4B5- 54 45 52 
F4BB- 20 48 4F 
F48B- 55 52 53 
F48E- 20 
F48F- OD 45 4E 
F492- 54 45 52 
F495- 20 4It 49 
F498- 4E 55 54 
F49B- 45 53 20 
F49E- OD 45 4E 
F4A1- 54 45 52 
F4A4- 20 53 45 
F4A7- 43 4F 4E 
F4AA- 44 53 20 
F4AD- OD 54 4F 
F4BO- 20 53 54 
F4B3- 41 52 54 
F4B6- 20 54 59 
F4I<9- 50 45 20 
F4BC- 43 52 20 
F4BF- 41 54 20 
F4C2- 54 49 4D 
F4C5- 45 20 53 
F4C8- 45 54 20 
F4CB- 00 00 00 
F4CE- 00 00 00 
F4D1- 9It 00 AC 
F4D4- 60 BD 00 
F4D7- AC 60 
F4D9- 9It 00 AC 
F4DC- 60 00 00 
F4DF- 00 00 00 
F4E2- 00 00 00 
F4E5- 00 00 00 
F4EB- 00 00 00 

5990 
6000 
6010 

'; 

6020 GDCLDCK 
6030 
6040 
6050 
6060 
6070 BACKl 
6080 
6090 
6100 
6110 CLDCKCHECK 
6120 
6130 
6140 
6150 
6160 
6170 
61BO 
6190 
6200 
6210 
6220 HRMESS 

6230 HINHESS 

6240 SECSMESS 

6250 GOHESS 

k>.· t' 
I 

6260 DEFAUBLK 

6270 

62BO 

6290 

l.DA UOO 
STA COUNTCLOCK 
TAX 
LDA GDHE:ss.x 
JSR OUTCHR 
INX 
CPX t30 
BNE GDCLOCK 
JSR INBYTE 
CHP UOD 
BNE BACKl 
JHP CLOCKSTART 
LDA HOUR 
JSR OUTBYT 
LDA t ' . 
JSR DUTCHR 
LDA HIN 
JSR DUTBYT 
LIIA 1$20 
JSR OUTCHR 
LDA SECS 
JSR DUTBYT 
RTS 
.BY $OD 'ENTER HOURS ' 

.BY $OD 'ENTER MINUTES ' 

.BY $OD 'ENTER SECONDS ' 

.BY $OD 'TD START TYPE CR AT TIME SET ' 

.BY 00 00 00 00 00 00 $9D $00 $AC 

.BY $60 $BD $00 $AC $60 

.BY $9D $00 $AC $60 00 00 00 00 00 

.BY 00 00 00 00 00 00 00 00 00 

6300 iCOMHENTS ADDED BY LUX FROM THIS POINT ON: 
6310 iCOHPARE THE ENTRIES FROM THIS POINT ON WITH THE 
6320 iMDN 1.1 DEFAULT TABLE ON PAGES 4-2 1 AND 4-22 OF 
6330 ;THE SYM-1 REFERENCE MANUAL, BEGINNING AT $A6 20. 
6340 iTHESE ARE HIS 'J' COMMANDS FROM HON ISEE BELOW FOR DEFSJ: 
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F4EB - 00 CO 
F4ED -· 00 90 
F4EF- 00 BO 
F4Fl - 03 BO 
F4F3·- 11 F4 
F4F5- 65 F4 

F4F7- 00 FO 

F4F9- 00 02 04 
F4FC - 2C 23 00 
F4FF- 00 1A 00 
F502 - 00 00 00 
F505- 00 00 2It 
F508- 00 00 00 
F50B - 00 
F50C - 00 6D 6E 
F50F- 86 06 00 
F51 2- 00 00 00 
F515 - 00 00 00 
F518- 00 
F519- 00 00 01 
F51C- 4C 00 80 
F51F- BO 00 00 
F522- 00 10 00 
F525- FO 
F526- FF 00 00 
F529- 00 00 4C 

F52C- 9E F2 
F52E- 4C 
F52F - 3It FO 
F531 - 4C 
F53 2- 6A 89 
F534- 4C 
F535- Ill 81 
F537- 4C 
F53B- Ill 81 
F53A- 4C 
F53B- 06 89 
F53It- 7E 88 
F53F- CO BO 
F541- 4A BO 
F543- Cl F3 

F545- 9B BO 
F547- 00 FO 
F549- OF 80 

F54B- OD 53 2E 
F54E- 45 2E 43 
F551- 4F 4C 45 
F554- 20 53 59 
F557- 53 2D 31 
F55A- 20 20 41 
F55It- 55 47 20 
F560- 31 39 3B 
F563- 30 OD 
F565 - 20 4A 55 
F568- 4D 50 20 
F56B- 54 41 42 
F56E- 4C 45 OD 

6350 
6360 
6370 
63BO 
6390 
6400 
6410 
6420 
6430 
6440 
6450 

6460 

64 70 

6480 

6490 

6500 

6510 

6520 

.SE BASIC 
,SE BASICWARM 
.SE RAE 
,SE RAEWARM 
,SI CLDCKSET 
.SI CL.DCKCHECK 

• ... · 
J, 

iHE CAN RESET WITH .J6 AT THE KEYBOARD < 
;IF IN MON, BUT NOT AFTER A SYSTEM CRASH. 

.SI RESET 
;HE SETS HIS CASSETTE DEFAULTS TO 2BOO BAUD'!''! 

.BY $00 $02 $04 $2C $23 $00 

,BY $00 $1A $00 $00 $00 $00 

.BY $00 $00 $2D $00 $00 $00 $00 

.BY $0 0 $6D $6E $86 $06 $00 

.BY $00 $00 $00 $00 $00 $00 $00 

.BY $00 $00 $01 $4C $00 $BO 

.BY $BO $00 $00 $00 $10 $00 $FO 

.BY $FF $00 $00 $00 $00 $4C 

6530 ;NOTICE THE USE OF THE .SI AND .SE PSEUDO OPCODES HERE: 
6540 .SI KBSCAN 
6550 .BY $4C 
6560 .SI VDU 
6570 .BY $4C 
65BO .SE STATUSVEC 
6590 .BY $4C 
6600 .SE UNRECVEC 
6610 .BY $4C 
6620 .SE UNRECVEC 
6630 .BY $4C 
6640 ,SE DISSCANVEC 
6650 ,SE EXEVEC 
6660 .SE TRACEVEC 
6670 .SE USERBR 
66BO .SI CLOCKIRQ 

. 
' ·" 

6690 iHE USES HON 1.1 IRQVEC AND NMIIVEC), BUT HIS OWN RESET, 
6700 • SE NHI 
6710 .SI RESET 
6720 .SE IRQVEC 
6730 ;HERE IS HIS AUTO LOG-ON MESSAGE WHICH PRESENTS A 
6740 i'MENU' OF THE JUMP TABLE! 
6750 MESSAGE ,BY $OD 'S,E.COLE SYS-1 AUG 19BO' SOD 

T 

~-. 
t 

6760 • BY ' JUMP TABLE' $OD 
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57'.b 3 0 20 4 2 6770 
p-::;1 4 - 41 53 49 
I -"' 7- 43 OD 3 1 
r "'7 A'"' 20 57 41 
I 5 7D- 5 2 4[1 20 
F 5 !30~ 53 5 4 41 
l-"583 - 52 54 20 
F586 - 42 41 53 
1-589 - 49 43 OD 
F5pC - 32 2 0 52 6 780 
F~iSF -- 41 45 OD 
F59 2- 33 20 57 
F59.:i - 41 ~i 2 4D 
F~i 9B - 2 0 53 54 
F~j 9 B- 41 5 2 54 
r5 <t E- 2 0 5 2 41 
r-5Al- 45 OD 
F5A3- 3 4 20 53 6 7 90 
F5A6- 45 54 20 
F5A9 - 43 4C 4F 
F5AC- 43 4B OD 
F:.:=.iAF - 35 2,0 50 
F5B2 - 52 49 4E 
F:'JB5- 5 4 20 43 
F5B8- 4C 4F 43 
1=-~iBB - 4B OD 
F5BD - 36 20 52 6800 
F5CO- 45 53 45 
F5C3- 54 2 0 53 
F5C6- 59 53 OD 
F5C9- 37 20 47 6810 
F5CC- 4F 54 4F 
F5CF- 20 48 45 
F5D2- 58 20 30 ' . 
F5D5 - '32 30 30 
F5D8- OD 

6820 
6830 

F7FC- 00 FO 6840 
6850 

READING APPLE TAPES 

.BY 'O BAS I C' SO D ' 1 WA RM START BAS I C' SO D 

. BY '2 RAE ' SOD '3 WARM START RAE ' SO D 

.BY ' 4 SET CLOCK ' SOD '5 PRINT CLOCK ' SOD 

.BY '6 RE SET SYS' SOD 

• BY '7 GOTO HEX 0200 ' $OD 

;HERE'S WHERE THE ACTUAL RESET VECTOR COMES FROM: 
.BA SF 7 FC 
,SI RESET 
.EN 

Published below are portions of two letters from Hugh CamPbello one of 
o u r man~ Australian subscribers. 

We concur with Mr. Campbell's remark about Microchess at the curr e nt 
state-of-the-art. Buto for its timeo Peter Jenning's 1.1 K Microchess 
for the unaugmented KIM was a real tour de force. It s eem e d a near 
miracle to be ab le to have that neat little assemblw of electronic Pa rts 
tell US• on its little dis Pl awo whe re it wished us to mo ve it s Pieces. 
We converted our Micr ochess fron1 KIM to SYM man~ month s back, a n d it wa s 
.Just as much fun as on the KIM, in spite of our increa s ed s o ph i stication 
<both SYM and us'>• 

For awhile, we consi dered m aki n ~ arran~ements to market our S YM version, 
until we found that one was alreadw av a ilable from the 65 02 Progr a m 
Exchanse . Very resretably, this version makes use of a terminal' so 
t hat . even though it will actually draw the board for YOU• on reaue s to 
the old char m is gone. We decided against recommending that version 
when we found that, if we were in check, and ma de no attem p t to Prote c t 
our king, Microchess a lso ignored the checko and turned it s attentioD 
elsewhere! 
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Sa r~on i s we ll kn o wn to us by reput a tion' and one o f our colleagues 
r epo r t s t ha t Fas tg a mmom P rovides a worthy opponent. So that YOU can 
r·ep l a~ a nd •po s t - mor te m• a sa me, Fas t g ammon sives ~au the option to 
r ePe a t the Previ o us s eauence o f d i c e - throws with each restart. We 
Publ ish bel o w a COP Y o f Mr, CamPbell s APPie Loader Program. so that wou 
ca n Pu rchase so me o f the APPle <mac h i ne lansuase only) Prosram s on 
cas sette for ~our u s e on SYM. 

We have not be e n able to try the APPle Lo a d e r Program• our s elveso as we 
a re s till wa i t in g f or deliverw of the APPle Tape 'Slide Show' • which we 
ordered. We orde r e d thi s tape becaus e of Dav e P. Kemp's (develoPer of 
the SP- 1 'Spe ak & SPe ll' interface for the SYMI article 'Slide Show for 
the SYM'• in MI CRO, Issue Number 250 June 1980. In this article Mr. 
Kemp s hows ho w tor not onl~ read machine languase dumps of the APPle 
• raPhic disPl aYS into the SYMo but how to convert them from APPle 
disPl a Y form a t into MTU 's Visible Memory format in the Process. 

We will be s e nding copies of this is s ue to Hawden Books a nd to Qua l ity 
Softw a reo s ugges tin s that thew con s ider marketing SYM cassette versions 
of their Prog r a ms. Qualitw Software. according to Mr. CamPbell• does 
not attempt t o •prote c t• th e ir software. H a~den does 'Protect• their 
APPle s oftware' but as ~ou can see from Mr. Campbell ' s letter, such 
Pl'Otec t i on ca n be •broken•. 

17 Au g us t 19 80 

De a r Lu ~< 

19 Brushy Creek Road 
Lenah Valley 
Tasmania 7008 
Australia 

Th a nk wou for wour note about mw S YM - 1 modifications to APPie II 
~~ames • 

Yes - You ca n lo a d APPie machine c ode cassettes into a SY M by usin~ 
a modifi c ation of the APPle cas s ett e load from their monitor. BY a 
!;troke of luck or s omething, the speed of the tapes is almost right. I 
have to slow down m~ SuperscoPe recorder by about a ouarter of a turn of 
the speed control. It was one of those 'I wonder if 's ••• • that worked. 
It e v en worked with the MON - 1.0 that I was using when I found how to 
read APPle taPes . 

Loading into SYM-1 helps to break securitw codes. 
1.1 meet s an APPie monitor address it returns 
destrowing the code o as the APPle does on RESET. 

When Mon 1,0 or 
to monitor without 

I ha ve th e code for loading APPle tapes• 
modifications of: 

together with working 

Hawden ' s Sargon and Sargon II 
Pe r son a l's Microchess and Chec~. er King 
Quality 's Fastsam mo n 

All a r e modified to run on a SYM - 1 and a 40 character KTM-2• with 
Pri mitive graphics. You reallY need a separate board for chess; the 
other two are OK on the VDU, 

have not relocated anw of the Programs. since I have onlw the 
code that I disassembled mysel f to work fromo and Plentw of RAM besides. 
The Programs us e the follo wing RAM. 

SA RGO N :- 800-2CFF 
SAR GON II :- E00-2FFF 
FASTGAMMON : - 800-20DO 

CHECKER KING : - 3D0 - 1FFF 

I have not listed Microchess. It is not worth trwing when the 
Sargons are available. 
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FASTGAMM ON is a Sood one t o t r w fi rs t , because th a t does not need 
a nw code - breakins. It Ju s t ne eds t he tr a n s l a tion f r om APPi e I / O to SYM 
I / O. None of mw modifications i s ver w t i dy o r e l es a nt . I s impl y 
c hansed what I needed a nd left the r e s t of t he APPie code as it was. I 
hav e added somethin~ to the or i ~in a l i n mos t case s . Fo r in s t anc e r i n 
the Sarson that I have s ent to wour the ten move oPenins 'books ' a re no t 
in the APPie version. 

Would wou like to help me to do something with t he APP i e l oade r and 
sames7 Distance and time a re both a bit mu c h for negotia ting from he re 
in Australia. 

I have sent wou the first SARGON with ins truct i on s so t h a t wou c an 
see what I am talking about . I a ctuallw s ent that of f to Ha wden a bout a 
we a r aso, but heard nothing from them. I s us Pect that thew could not 
read mw tape made with MON 1.0. Thinss s hould be a Sood bit b e tter now 

You can see what I think of SWP-1. Wh a t do wou t hi nk o f Sargo n? 

Yours faithfully 

Dear Lu x 

Thank wo u for wour note dated 7 September. I look forw a rd to 
hearing whethe r Hawde n Book will c ooperate , 

The othe r s ide of thi s tape c ontains my loader for APPle tapes. As 
wou will see, it i s onlw 196 bwt es r a nd s o it is lo a de d almost before 
wou know it. It is located at 3E00- 3EC4r bu t it r e l oca t es e as ilw bw 
chanSinS the si x or so 3E bwte s . To use the Prosram in i t s P r esent 
location• enter SD 3EOOrA66D and return . The~ enter A xx xx r YYYY a nd 
return. xxxx and YYYY are the start and end addresse s o n the APPi e 
instructions for loading. I have to fiddle a bit with &Pe e d a nd tone. 
Most tapes load with both controls set about whe re t h e w are on the 
diaSram with the tape, Some don ' t need a chanse a t a ll. Sometimes 
there is a Slitch risht at the besinnins of a tape which c a uses an ER 
FF. You can overcOlae this bY seeins where the code bes ins on the t a Per 
and savins the carriase return t i ll that Point . A So od load returns to 
monitor in the usual way. 

As for translatins the APPie prosrams to SYM- 1 . We ll r th a t is e a s y 
sometimes. and sometimes not. With an APPie memory ma P s uch as the one 
in MICRO recently, you can find the APPle I / O ins t r ucti ons• a nd fiddl e 
SYM ones into their place. The rem a inins instructions with 
monitor addresses CCOx x and Fxxx > wou either NOP or u s e in s o~e 

Several daws later, You can Plaw an APPie s ame on a SYM. 

APP le 
way . 

Anti-copyins codes are a Problem. I t depends how muc h trouble ha s 
been taken. The sood thins is that, since SYM does no t r ecosni se APPie 
monitor instructions, it does not delete or chanse co der a nd s o all the 
bootstraps and so on are still on wour tape, If YOU a re lu c ky, the taPe 
has some reco~nisable ASCII on it somewhere. You can s ener a ll Y c ount on 
4C xx xx at OSOO, But Sars on II and Mic roc hess 2 r f o r insta nc er EOR 
with a hidden code before besinnins the s a me. Sa rson II a l s o collects 
four addresses from odd Places ransins fr om Pase zero to 5FFFr t e ll s you 
the wrens code for the EOR, and delete s Pa rt of the boot s tr a p a nwwaw. 
It is all Part of the challense. 

Also on the tape is a SYM version of Gua litw Software 's Fas t s ammon . 
It is the onlY APPle tape I have foun d that ma kes no a t te mpt a t a ll t o 
confuse the user. GS are also in Ca lifo rn ia . 

Resards 

Hush Campbell SYM- PHY S I S 5 / 6-2 1 
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HUGH CAMPBELL'S APPLE TAPE LOADER PROGRAM! See precedinS letters • a nd 
s hort article on p a ge 5/6-9 for inform~tion on usins this Prosr a m. 

3 E00-
3E0 3-
3 E05-
3E07-
3EOA 
:3EOC
:3EOE -
3E11 -
3E14-
~5E1 6-· 

:3E19-
3E1B-
3E1E
JE20-
:3E23-
3E25-
3E2S-
3 E2A-
3E2C-
3E2E-
3E30-
3E32-
3E34-
3E36-
3 E37-
3E39-
~5E3C-
3E3E
:3E40-
3E42-
3E44-
3 E47-
3E4S-
3 E49-
3E4A-
3E4C-
3E4E-
3 E50-
3E51 -
3E53-
3 E56-
3E5S-
3E59-
3E5A
:3E5C-
3E5D-
3E60-
3E61-
3E62-
3 E64-
3E65-
3E67-
3E6S-
3E69-
3E6C-
3 E6D-
3 E70-
3E72-
3 E74-
3E76-

Art 57 A6 
C9 41 
DO 0 7 
AD 49 A6 
C9 02 
FO 03 
4C Dl Sl 
AD 4D A6 
S5 3D 
AD 4C A6 
S5 3C 
AD 4B A6 
S5 3F 
AD 4A A6 
S5 3E 
4C 7B 3E 
AS 3C 
C5 3E 
A5 3D 
E5 3F 
E6 3C 
DO 02 
E6 3D 
60 
AO 4B 
20 49 3E 
DO F9 
69 FE 
BO F5 
AO 21 
20 4 9 3E 
cs 
cs 
SS 
DO FD 
90 05 
AO 32 
SS 
DO FD 
AC FF FF 
AO 2C 
CA 
60 
A2 08 
4S 
20 69 3E 
6S 
2A 
AO 3A 
CA 
DO F5 
60 
00 
20 6C 3E 
SS 
AD 00 AO 
29 40 
C5 2F 
FO F6 
SS 2F 

L.ItA 
CMP 
BNE 
LDA 
CMP 
BEG 
JMF' 
LDA 
STA 
LD A 
STA 
LDA 
STA 
LDA 
STA 
JMP 
LOA 
CMP 
LllA 
SBC 
INC 
BNE 
INC 
RTS 
LDY 
JSR 
BNE 
AD C 
BC S 
LDY 
JSR 
INY 
INY 
DEY 
BNE 
BCC 
LDY 
DEY 
EtNE 
LDY 
LDY 
DEX 
RTS 
L.DX 
PHA 
JSR 
PL.A 
ROL 
LDY 
DEX 
BNE 
RTS 
BRK 
JSR 
DEY 
LDA 
AND 
CMP 
BEG 
STA 

A6!S7 
t41 
3EOE 
A649 
t02 
3E11 
SlDl 
A64[1 
3[1 
A64 C 
3C 
A64B 
3F 
A64A 
3E 
3E7B 
3C 
3E 
30 
3F 
3C 
3E36 
3[1 

t4B 
3E49 
3E37 
tFE 
3E37 
t21 
3E49 

3E49 
3E53 
t32 

3ESO 
FFFF 
t2C 

tOS 

3E69 

A 
t3A 

3E5C 

3E6C 

AOOO 
t40 
2F 
3E6C 
2F 

' . ... 

3E7S-
3E7 A-
3 E7B-
3E7E-
3ES0-
3ES3-
3E85-
:3ESS-
3ESB-
3ESD-
3E90-
3E92-
3E95-
3E97-
3E9A
:3E9C-
3E9F-
3EA1 -
3EA4-
3EA6-
3EAS-
3EAA
:3EAD-
3EAF-
3EB1 -
3EB4-
3EB6-
3EBS-
3 EBA-
3EBD-
3EBF-
3EC2-

CO SO CPY 
60 RTS 
AD 02 AO UtA 
2 9 BF AND 
SD 02 AO STA 
A9 00 LOA 
SD OB AO STA 
20 69 3 E J SR 
A9 16 U•A 
20 37 3E JSR 
SS 2E STA 
20 69 3E JSR 
AO 21 LDY 
20 6C 3E J SR 
BO F9 BCS 
20 6C 3E JSR 
AO 37 LDY 
20 SA 3E JSR 
Sl 3C STA 
45 2E EOR 
SS 2E STA 
20 2S 3E JSR 
AO 31 LDY 
90 FO BCC 
20 SA 3E JSR 
C5 2 E CMF' 
FO OA BEil 
A9 0 7 UtA 
20 47 SA JSR 
A9 FF LDA 
4C Dl Sl JMP 
4C 03 SO JMP 

3EOO AD S7 A6 C9 41 DO 
3EOS 49 ~6 C9 02 FO 03 
3E10 Sl AD 4D A6 S5 3D 
3E1S A6 S5 3C AD 4B A6 
3E20 AD 4A A6 S5 3E 4C 
3E2S AS 3C CS 3E AS 3D 
3E30 E6 3C DO 0 2 E6 30 
3E3S 4B

0 i o 49 3E DO F9 
3E40 BO F5 AO 2 1 20 49 
3E4S CB SS DO FD 90 05 
3E50 SS DO FD AC FF FF 
3E5S CA 60 A2 OS 4S 20 
3E60 6S 2A AO 3A CA DO 
3E6S 00 20 6C 3E SS AD 
3E70 29 40 C5 2F FO F6 
3E7S CO SO 60 AD 02 AO 
3ESO SD 02 AO A9 00 SD 
JESS 20 69 3E A9 16 20 
3E90 S5 2E 20 69 3E AO 
3E9S 6C 3E BO F9 20 6C 
3EAO 37 20 SA 3E Sl 3C 
3EAS SS 2E 20 2S 3E AO 
3EBO FO 20 SA 3E CS 2E 
3EBB A9 07 20 47 SA A9 
3ECO Di Sl 4C 03 ao,45 

5S45 

t BO 

A002 
tI<F 
AOO ? 
t oo 
AOO J': 
3E6 'i 
t1 6 
3 E3 7 
2E 
3E6 9 
t 2 1 
3E6C 
3E95 
3E6C 
t3 7 
3 ESA 
C3C, Xl 
2E 
2E 
3E 28 
t 3 1 
3EA1 
3E5A 
2E 
3 EC 2 
t0 7 
8A4 7 
tFF 
SHtl 
S003 

07 AD,3S 
4C I<l,02 
AD 4C,DE 
SS 3F,A7 
7B 3E,OC 
E5 3F1F6 
60 AO.OD 
69 fE,2F 
3E CB, 0 4 
AO 32 ,as 
AO 2c , 53 
69 3E,36 
F5 60,91 
00 A0,30 
85 2 F,27 
29 BF.FE 
OB AO.OE 
37 3E,29 
21 20.s4 
3E A0,41 
45 2E,60 
31 90,FA 
FO OA,SF 
FF 4C,24 
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H. R. LU XEN BERG 
EDITOR! SYM-PHYSI S ,SYM-1 USERS' GROUP NEWSLETTER 
p, O, BOX 315 CHICO.CA 95927 

LUX, 

8/29/80 

JUST A SHORT CAS SE TT E TO EXPRES S MY APPRECIATION OF SY MPHY S I S, 
YOUR MATERIAL HA S GREAT LY HASTENED MY EVOLUTION OUT OF SI MPLE S YMDOM. 
I AM COMPOSING TH IS FI LE US ING MY SYM, A SURPLUS XEROX KEYBOARD FROM 
CA LIFORNIA DIGITAL, AND PAIA ELE CTRONICS' TUT 6-5/8 <C HEAP VIDEO>. 
I RE MEMBER SEEI NG IN ISSUE 3 OF SY M-P HYSIS A PROMI SE 10 DISCUSS ' CHEAP ' 
VIDEO TERMINALS, WH ICH I WAITED AN XIOU SLY FORo BUT DID NOT SEE, 
I HAVE JUST ADAPTED CHEAP VIDEO TO THE SYM - 1 AND THOUGH T OTHERS 
MI GHT BE INTERSTED IN MY EXPERIENCE. 

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 

CHEAP VIDEO FOR THE SY M JOHN MATTOX 
102 NW 27 TERRACE 
GAINESVILLE FL 32607 
(90 4 ) 378 -6768 

PAIA ELECTRONICS SELLS A BARE BON ES VI DEO DR I VER KIT I TVT6 - 5/8) 
FOR $43, WHICH INCLUDES DON LANCA STER ' S CHEAP VIDEO COOKBOOK. 
TUT CONSI STS OF SE VEN INTEGRATED CIRCUITSi AN UPPER CASE CHARACTER 
GENERATOR IS SUPPLIED WITH THE KIT, THE IMPLEMENTATION OF AN 
UPPER-LOWER CASE GENERATOR I S DISCUSSED , 

TUT IS DESIGNED FOR THE KIM, TH E DESIGN REQUIRES THE DI SPLAY MEMORY 
DATA BUS TO BE BUFFERED ( TO PROVIDE DIRECT AC CESS BY TUT WHILE 
THE HOST MICROPROCESSOR EXECUTES A SUBROUTINE WH ICH INCREMENT S THE 
ADDRESS BUSI. THIS MEANS THAT ADDITIO NA L OFF - BOARD MEMO RY I S REQUIRED 
WITH TRI -STATE DRIVERS IN BOTH DIRECTIONS FOR THE SYM. 

TUT USES THE 4 HIGHEST ADDRESS LINES AS DISPLAY INS TRUCTIONS . 
THIS MEANS THAT IF ONE USES THE IN STRUC TION DECODER PROM SUPPLIED 
WITH THE KIT, ADDRESS SPACE $6000-fDFF F MUST BE RESERVED FOR TUT. 
THIS IS CLEARLY UNACCEPTABLE. FOR $3 PAIA ELECTRONICS WILL TRADE 
THE PROM FOR ONE PROGRAMMED TO USE MEMORY SP ACE $ 2000 THROU GH $9FFF. 
THE MONITOR ENABLE JUMPER MUST BE REPLACED WITH OFF BOARD LOGIC 
USING A 6522 VIA TO SWITCH BETWEE N ENABLING THE MONITOR AND ENABLING 
THE TUT, ADDITIONAL EXPANSIONS WI LL AL SO NEED TO BE DESELECTABLE. 

IN ADDITION TO USING 50X OF THE ADDRESS FIELD, TUT REQUIRE S UP TO 
95X OF THE CPU TIME !THERE AIN ' T NO FREE LUNCH> . ALSO , FOR DISPLAYS 
WITH MORE THAN 40 COLUMNS, THE HORIZONTAL FREQUENCY OF THE CRT 
MONITOR MUST BE REDUCED. 

MY CURRENT IMPLEMENTATION IS TO DISPLAY WHILE WAITING FOR KEYBOARD 
INPUT <WHICH IS TIME OTHERWISE WASTED >. WITH A 1 K DISPLAY MEMORY, 
I AM USING A 64X16 DISPLAY, I AM BUILDING AN 8 K DISPLAY MEMORY 
WHICH WILL ALLOW A 80X24 DISPLAY AN D 256X256 BLACK & WHITE GRAP HI CS. 

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 

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

SINCERELY, 

JOHN 

J ohn ! Thanks for the va lu a b le writeup, ManY of our r eader s will 
a l s o find it helpful. Your recorder write s fine' read s easi l ~! - Lux. 
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Dr. H. R. Luxenberg 
Editor SYM-P HYSI S 
P. O. Bo:-: 315 

Ausust 14, 1980 

Chico' California 95927 

Dear Dr. Luxenberg: 

I have been usi n ~ Jack Brown 's •super TCP' and 1 Ultrare number 1 

a lon s with a modified ve rsion of Tom Gettys' 'Mer9e / Delete• and find 
the m to be a ma rve lous enhancement to my SY M, I' ve Put them tosether 
with a g r aPhics Package for MTU 's K-1008 boardr a tape verify a nd 
t ape directorY s egment (after the one of Jack GierYic), a nd link a ge 
to a Printer, al l on a Pair o f 27 16 EPROMs <s t acked, of course) with 
t he result that I have a verw nice overall oPeratins system for the 
SYM. MY Primary u se of the system ri9ht now is to wr ite Pro9ra ms fo r 
lecture demonstration in Ph~sics c l asses u s ing the TV sraPhics. 

In usin9 Ultrarenumber I discovered that if it finds reference 
to a nonexistent line number foll owing GOTO, GOSUBr etc. it sives it 
the number 65535 whi c h is an ille9al line number in SYM-1 BASI C. The 
This means that YOU c a nnot run a ren umbered Pros ra m until al l the 
ille9al references a re individually corrected. Th e lar9es t acceptable 
line number in SY M- 1 BASIC is 63999 which is F9FF in he x. Therefore 
I chan9ed lines 3220-3230 in Ultra - renumber as follows! 

3220 
3222 
3230 

STA *FACT0-1 
LI•A UF 9 
S TA *FACT O 

No w when the above circ um sta nce occurs , it r e c o mputes the references 
to the nonexis tent l i nes as 63999. Reference s t o th is line nu mber can 
t hen be trapped out by usin9 a statement such as ! 

63999 GOTO ___ ._ 

which takes the Prosram to some aPProP riate Point. I have not found 
a s ituation in which I could not set a satisfactory renumbering Job. 

I certainly enJoy SYM-PHYSIS a nd find it senerallY very 
helpful. I think it is clearly the bes t Publication 9oin9 for 
'SY mmers'. I have found the work of Jack Brown and Tom Gett y s very 
instruct iver especially in understandin9 how some of the BASIC 
routine s work . KeeP uP the Sood work . 

Since rel Yr 

Jan1es G. F'ensra 
Department of PhYsics 
Wh i tn1an Co 11 ese 
Walla Walla' Washinston 99362 

SYM AS A PERSONAL COMPUTER & THE EDUCATIONAL/ACADEMIC MARKET 

(continued from Pa9e 5/6-2 ) 

SYnertek appreciates, and are e xPlorin9 the Possibilities of OEMin9 a 
package built around this nucleus, with attractive discounts to 
individual faculty and students to encoura9e Personal systems as well . 
We consider wo rki n9 ensineers Just breakins-in to the microcomputer 
fie ld as bein9 in the 'student' cate9orYr for discount Purposes' too. 

we have Purvewed several such systems locally, and would be interested 
in heari n9 Your s u9Sestions and comments about this class of systems. 
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HOW TO ADD MORE VIAS EA S ILY 

The SYM - 1 dedicate s a full 4 K of addre s s s pace C$A OOO - $AFFFI to the 
6532 and the three on - bo a rd 6522s r 1 K to each. Th e 653 2 needs 128 
addresses for its RAMr and 3 2 addresse s f o r it s I /0- TIME RS r but the 
6 5 2 2s ea c h need only 16 addresse s of their ass i s ned 1 K b l oc k s . 

When the Problem arose o f a dding th e HDE Disk Controll er , which ha s it s 
<Jwr1 on- board 6 5 22 , with full a ddress d ecodin s , we ass i~r1ed it th e 
addresse s $A88X 116 bwte s onlwlr and t e mPoraril w r e moved th e <u s er 
suPPlied) VIA 1 2 in u2s, so that th e re would b e n o add r e s s c onfli c t s. 
We could have broken the 1 K block at $A800-$ABFF in h al fr a nd ass i g ned 
$AAOO - $ABFF to anw a dded VIAsr but deci ded t o us e onl w page SA S for a ll 
I/Or since the UPPer half of this one pa ge a l o ne would a ll o w the 
addition of e i ght more VIAs Cwith full de c oding), 

The fir s t two Purchas ers of th e HDE SYM-FODS came uP with two verw 
different hardware implementations o f the s imPle logic to keeP VIA t 2 
out of the UPPer halves of the f o ur pages to which it h as access. These 
are both Presented el s ewhere in this i s sue . It is int e restin s to no t e 
thatr not onlw did each chose a different lo g ical eQua tion to im Plementr 
each selected a different technologw. One chose the IC a PProachr addin g 
a chiP1 the other chose DTL <Diode Transi s tor Log ic) beca u se it Cthe 
transistor> was alrea dy there. 

As of now we have not added the additional VIAs we thou ght we would 
want. One reason is that we were able to •rec over• the u s e of PB 6 o n 
VIA ti. The second reason is that we would - like to put all of our 
•extra• Ports at the AuxilliarY APPlic ation Connector, a nd not load our 
unbuffered Address and Data Busses at the Expansion Conn e ctor down a n w 
further' even thou~h we have had no Problems as Yet. In f a ct, we J ust 
installed the Color - Mate color graPhics sw s tem on the (unbuffered) 
expansion bus (addresses $9000-$9FFFI with no Problem s . 

Since we fullY intend to install the AY - 3-8910 Programmable Sound 
(3enerator (one of these days!), we Plan to make us e of its •free• 
built-in Pair of B-bit I / O portsr which can be used indePendentl Y of the 
sound generation functionr to handle the control funct i ons we wish. One 
of the Ports could serve as the origin of a two - waw data bus to a number 
of other VIAsr and the second Port could Provide the chiP select and 
register select functions. Obviouslw we have not thought thi s through 
in detail a s Yet, because we are still not yet certain of our 
reauirements. 

MORE FROM JOHN GIERYIC ABOUT JACK BUILT PROGRAMS 

We told Jack that we didn't think there would be a great market for 
•ames for the SYM-1/KTM-2 system. This turned out to be truel most of 
our readers seem to want mostlw 'utilities.' The demand for SWP-lr and 
BBE-1 lour new name for the Brown Basic Enhancements Package, given 
because the Purchasing Office People who Place orders with us feel 
uncomfortable unless the Product has an ordering number as well as a 
namelr has been high; the Jack Built Programs have not shaken the earth 
with fast movement. 

Wellr Ja c k has generated some PLOT Utilities for BASICr which work with 
the Cbuilt-inl Gowan Double Densitw Plot and Trig Patch machine language 
Programs. These additions to the Jack - Built Programs line maw be 
ordered through the Users' Group, The best waw to describe these 
Prosrams is to rePrint the instruction sheet; this we do below. He also 
Provided some bug exterminators and a well human-engineered BASIC EPROM 
Programmmer P rogram. We will therefore turn the next few pages over to 
Jac k. But firstr a few more editorial comments Cto keep our editorial 
license c urrent)! 
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J ac k i s an e x tremelw good BASIC Programmerr and is using RAE to Prepare 
hi s ma nus cri p t s for Publication. We're glad about the latterr since it 
i s s o eas~ to •swp• his manuscripts into camera-ready COPY. His PLOT 
P rogram s mi x BASI C with MLC <Machine Language Codelr which isr of 
<:our s e, senera t e d b ~ RAE. We hoPe we c a n Per s uade Jack to redo one of 
hi s PLOT P ro g r a ms in SYM - FORTHr and rePort back to us a (not necessarilw 
obJ e c tivel c omPari s ion of the two aPProaches. 

We are c uriou s to hea r what this Jack will have to saw on FORTH versus 
BAS I C r be c au s e our other J a ck (Jack Brownr that islr also verw well 
ve r s e d in BAS IC, has s ent u s some graPhics programs <for the MTU Visible 
Me mory), and the c lassical 'Towers of Hanoi• as a beautiful graphics 
d emo ns tration on the KTM-2 / SOr written in FORTHr with its own built - in 
Tr is Pa t c hr and MLC portions• comPiled with FORTH ' S built-in ASSEMBLER 
Vocabul a ry. We find, a s only •occasional• Programmers Cmeanins onlY 
wt1en we ha ve to, bec a use we couldn ' t con someone else into doing it for 
u s ' >• th a t the FORTH program i s actu a ll w easier to follow than a BASIC 
one, i n SPit e of ma n Y more years of BASIC e x Perience. 

from JACK BUILT PROGRAMS 

The s e three Program s all reQuire BK of RAMr a KTM-2 / 80 and BAS- 1. Enter 
BASIC wi th 6400 bwtes free. Each Program consists of a BASIC Program 
Part a nd a machine language Part C19FO thru 1FFFI containing Bill 
Gowans ' Plot package from SYM-PHYSIS Issue t3 plus the trig functions. 
Two loads are reauired in BASIC. The first loads the machine languase 
Portion and the second loads the BASIC program. Once this i s done the 
u s er can go to one of the other two programs bw loading onl Y the BA S I C 
Part of that other Program. The machine language Portion is ident 1~a l 
for all three Program s . 

******************** 
* * * DUAL Y-AXIS PLOT * 
* * ******************** 

This Package Produces a Plot of two eauations of the form Y = FCXl over 
the s ame user-specified x range, while using a different user-specified 
Y range for each eouation. This concept is similar to the dual trace 
oscilloscope, It allows the user to view two widelw differing Plots 
suPerimPosed on the same 'Piece of sraPh PaPer'. Two eauations are 
alreadw in memorw. Entering the following values in response to the 
program Prompts will give a 'feel' for the Program: -1, 11 Or 720r Or 
720. 

******************* 
* * * 4 QUADRANT PLOT * 
* * ******************* 

LJp to four independent eouations of the for~ Y = FCXI are Plotted on a 
four Quadrant grid which utilizes the entire ~onitor screen. The user 
specifies the number of eouations to Plot1 the maximu~ Positive x value 
a nd the maximum Positive y value. The Program Plots the eauationCsl on 
a 160Ch) bw 48Cvl 'dot' grid. Enter the following values in response to 
the Program prompts: 2r lr 720. This will Produce four co~Plete 
c wcles of a sine wave and another 4 cwcles of a cosine wave. 
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************** 
* * * POLAR PLOT * 
* * ************** 

!IP to fou r i n dePe nde n t eouation s of the f or m R=FIT HI a r e Plotted o n a 
Po l ar· sr 1d which u s es the entire monitor screen. The scal in g i s 
adJus ted s u ch th a t the Plot of R = 5 does a ppear as a c ir c le o n the 
mon ito r. The Program P r ompt s th e u se r for the n1a:< i mu m R v a lue, the 
r·an9e of THETA ( minimu m a nd ma:<imum)' a nd th e incre me r1t va lue. For 
.~)·ta m Ple1 if the range of THE TA i s 10 to 30 desrees with a n incre me nt of 
4, then the program would Plo t a Point every 4 de g rees bet wee n 10 and 
30. A mini mum THETA o f 0 cannot be entered due to error c h ecki n g bw the 
P roS r a m. Tr~ e nteri n~ th e following v a lues to the Pro~ram Promp t s ! 4, 
6 1 1, 360 , 4. Th is will show wh a t the Progra m c a n do . Now cha r1 Se lir1e 
~O to read R=TH and en ter RUN. Enter the following values to the 
pr omPts! 1 1, 27 , 1, 1440 1 6. Thi s s hould result in an im p ress i ve 
sPi r a l. 

JACK BUILT PROGRAM BUGS 

Two o f mY Progra n1 s have minor bugs. I war1t to th a nk Don Full a n d Cap 
·reigen for brins ing these to mY attention. Lu x already has the fixes 
incGrPorated into hi s source. To the ma n y who h a ve a lready Purch a sed 
the two Program s , c heck Your so u rce . If the follo wi n s fi x es are 
mi ssi ng, then add th e m. Do not write over Your orisinal tape. COPY the 
~or r ected s ource to a ne w tape. If the new ta pe c heck s out OK, the n , 
iJ nd onl~ then , should Yo u rewrite Your original taPe+ 

BAR GRAPH 

Symp toms: Very short b a r s lless than 8 scan lines t a ll ) a re actua ll y 
8 scan lines t a ll e r than they s ho u ld be. With thi s fi x these s hort b ars 
will be the correct length. If the bar i s too shor t to appear as even a 
s ingle sca n line• that bar on the gr a Ph will be blank. That 's the wa y 
it. s hould be, 

Fi :-: : Inse rt the following line: 526 IFC=O THENQ = l: GOT0532 

PLOT 

!;~ mPtoms: Under certair1 conditions , a single Point does not appear 
~o 'follow' the Plot. Instead it appears at a Point somewher e belo w its 
rea l Pos ition and the Plot has a 'hole' ( mis s ing Plot Poi n t) at this 
position. This hole will appear at the ve ry top l i ne of the graph. The 
b ug is a v ery c ommon one; a rel ation a l operator in an IF statement did 
not include the •eaua l to• case. 

I -,. . 

Fi :-·: : Insert a r1 in line 153 so it reads a s follow s! 

153 IFY >= YLTHENB =39 :GOT0160 

MORE ON THE EPROMMER 

Dear Lu x and all SYMmers: 

read wi~h e x treme interest Joe Hobart ' s article 'An EPROM Prosrammer 
fo r the SY M-1' in SYM-PHYSIS I ssue t4. His idea was elegant a ndr best 
o f all, cheap! As a complement to hi s simPle hardware design, I h ave 
written a v ery comprehensive software Pack a ge whi ch gives the user a 
~r eat deal of Power when Programmin~ the 251 6 or 27 16 EPRO M. 
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reass i~ned the por t s on the 6522' s such th a t NO modifications are 
1 ·lecessar~ to t l1 e SYM. Sin1PlY wire the Programmer Per the directions in 
·Lhe e n closed art i c le an d yo u 're ready t o RUN. This al lows YOU to u se 
the fou r buffered bit s on Port ACOO for other aPPlicatio n s on the 'AA 
BUS" .. 

For YOU lucky users who own a KTM-2 or KTM-2/80 , mY Program will util ize 
< ~ ursor Positionin g to ma ke the man- machine interface a bit mo re 
Pleasi n g . For you o ther ter mina l owners , a ll data a nd di s Plays will be 
·Lef' t J u s tified on yo u r screen. 

An additional f ea tur e of this Progra m i s the abili ty to turn off all 
Power to the EPRDM wh e n the EP RO M i s not be in • acc e ssed. This enables 
the u se r to c hanae EF'RO Ms without turning off the SY M, While the option 
li st i s b eing di sP layed a nd the Prosra m i s waitins for the user 's 
se lection, a ll port bi t s ar e log ic O. If the u s er inst a lls a double 
Po le single throw s wit ch on the +5 vo lt s to EPROM Pin 2 41 and the +25 
vo lt s to EPROM Pin 2 1, the user can turn this s wit ch off a n d 
remo ve/replace/i n ser t EPROMs. Thi s s wi tc h n eed be turn e d on only for 
IJPtions 1, 2 , 3, 4 a n d 7 . 

Wouldn ' t it be nice if thi s s wit c h cou ld be a utomated? Well• I ' ve Pro 
v ided s u ch a signa l o n the AA con n ector Pi n S C3PB3J, This Pin will go 
himh when the EPROM is accesse d (op ti o n s 1, 2, 3, 4, and 71. Th is sig
n al can be u s ed a s a me a n s t o con tro l a rel ay whi ch would replace the 
1nanua l dPst s witch. 

·rher e l s Yet a nother method of in1Plementing this automatic contro l of 
the +5 a nd +25 v oltages . In mw case, I used two SIGMA relaws (par t no • 
t91TE1A1-5Sl. Th ese a re dual - in - line Pa ckage d reed relaws 114 Pin DIP I 
with a n interna l s •J PPress ion diode. Each relay ha s a single Pole sinsle 
throw s wit c h. One relay is used to s witch the ts volts a nd the other to 
s wi tch the +25 volt s . The s i gnal from Pin S 13PB3) dri v es an inverter 
(7404 ), whi c hr i n tur n, i s used to sink current on the +5 vo lt co n tro l 
re l ay co il . Another signal is Provided o n the Y Pin 13PB41 to drive 
a nother inverterr wh ich is used to sink c urrent on the +25 volt control 
rel.a ~ coil. 

Thi s u s e of one of the buffered bits on the Port at ACOO reouire s a 
cha n ge o n the S YM. Buffer B4 Clower lefthand of the SYM board) should 
~1 ave Point A JumPered to Point 3 ( refer to Figure 4-5a in ~ou r SY M 
Reference Manu a l) a nd Point B JumPered to Point 18, Also, the ,4 7 
c ~ apacitor to EPROM P in 24 i s repositioned so it is always connected from 
Sround to +5 volts. HY schematic for thi s method is s ummed UP belo w. 

SY Mcerel':J, 

. Jack Gie rYic 

F rom JACK BUILT PROGRAMS 

Hardware 

****************************** 
* * * 2516/2716 EPROM PROGRAMMER * 
* * ****************************** 

reaui rements: 

SYM-1 
SYM BA SIC 
7K RAM 
Terminal with at least 16 lines and 

at least 32 characters Per line SYM - PH YS IS 5/6-28 



This Prosram Presents the user with a list of 8 options from which to 
choose. When the selected option is completed the Prosram will ask the 
user if he/she wants to so back to the oPtion disPlay, If the response 
is YE S 1 then the option list will again be Presented. All addresses a nd 
limit s can be entered in either decimal or he x . Hex number s are simPlY 
Preceded by the latter H1 e,g,, H2FS, 

OPTIONS 
1 - PROGRAM EPROM 
2 - COMPARE EPROM TO MEMORY 
3 - VERIFY EPROM IS CLEARED 
4 - DISPLAY EPROM MEMORY 
5 - DISPLAY MEMORY 
6 - ENTER MEMORY DATA 
7 - READ EPROM TO MEMORY 
8 - MEMORY MOVE 

OPTION 1 - This option is used to Program the EPROM. It Prompts the 
user for the EPROM starting address. the number of bytes to Program. and 
the data starting address in memory, The EPROM starting address Plus 
the number of bytes cannot extend beyond the 2K of the EPROM. If it 
does1 the Prosram will asain Prompt the user for all of the data. This 
option allows the user to Prosram any number of bYtesr anywhere within 
the EPROMr from any area of the SYM memorY1 without disturbing the 
remaining locations in the EPROM, After the Prosramins is completed 
this option will verify the data Just written1 and anY errors will be 
disPlaYed in the following format: 

ERROR 'EPROM address' 'EPROM data' •11emorY! address • 

If the reouested Parameters were entered in decimal then the error data 
is disPlaYed in decimal. If the Parameters were entered in he x then the 
error data will be disPlaYed in hex. 

OPTION 2 - This oPtion will compare any Portion of the EPROM to memory, 
The OPtion reouests 3 Parameters1 as does option 1. AnY err~rs are 

displayed as in OPtion 1. 

OPTION 3 This oPtion' will verify that any Part of the EPROM contains 
hex FF. It will reouest a starting address and the number of bytes to 
check. AnY locations not containing FF will be Printedr along with the 
data found in those locations. It is wise to verify if the EPROM is 
cleared1 Prior to Programming, as this could save a lot of time. 

OPTION 4 This oPtion is used to view the contents of anY number of 
contiguous bytes in the EPROM without bringing the data into memory, 
The option asks for the starting address and the number of bytes to 
disPlay, The data is disPlaYed in hex regardless of the format used to 
enter the address and byte count <decimal or hex >. 

OPTION 5 - This option is used to view the buffer before burning it into 
the EPROM, AnY area within memory may be viewed1 and there is no limit 
on the number of bytes to display, The disPlaY format is identical to 
oF-tion 4. 

OPTION 6 - This option will allow the user to hand-construct a buffer in 
memory for transfer to the EPROM via option 1. This oPtion will also 
enable the user to chanse data before burning it into a n EPROM. This 
option reouests a starting address (decimal or hex), and then displays 
the address (decimal or hexlr followed by the data Chex only), A dash 
aPPears after the data and the user now enters new hex data to change 
that locationr or the same data as is disPlayedr to skiP over that 
location. The next address and its data are now disPlaYed1 and so on• 
until the user enters the letters END1 instead of data. This terminates 
the option. 
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OPTION 7 This option allows the user to transfer any or all of an 
EPROH 's data into the SYM's memory, This allows the user to change the 
dat a via option 6r if desired1 and then burn a new EPROM1 via option 1. 
The option reoues ts the EPROM's starting addressr the number of bytes to 
read inr and the begining of the buffer in the SYH ' s memory, Make sure 
Your memory buffer i s large enoush! 

OPTION 8 - This option will allow the user to move any size block of 
memory into another area of memory, With this option• the user can move 
dat a from an EPROM a lready being used in his/her system into RAM1 alter 
it v ia option 61 and then burn a new EPROH. All this without touchins 
the EPROM being used in the system! 

Note: 0Ptions 6r 7 and 8 will not allow the user to use page 01 Pase 11 
or the memorY occuPied by the Program. This Prevents self - destruction. 
Thi s Program resides in the first SK of memory, 
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Above is the schematic for Jack's Automatic EPROM Programmer Switcher. 
His revised wiring list for the EPROM Programmer is on Pase 5/6 -7. 
Please note that the BASIC listings for the EPROM PROGRAMMER and for the 
PLOT Programs are NOT published in this issue! OnlY the instructions for 
these five Programs are given here1 so that YOU can decide whether or 
not they will be useful enoush to purchase in cassette for• fro• JACK 
BUILT PROGRAMS. 
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PRODUCT RE COMMENDATIONS 

We have tested a number of new Product s since I ss ue No . 4, a nd can 
rec ommend all but one of them <that one will not be li s ted here ), Some 
(Jf these we will be distributins . Plea s e note th a t we d o n ' t re c ommend 
because we are di s tributi ng , On the other h a ndr if we can recommend a 
P roductr we maY try to set distribution rishts. if Poss ibl e. 

The ColorMate 

The easiest wa~ to de s cribe thi s newest Product f r om MicroMater p, o. 
Box 50111r IndianaPolis r IN 46 256r i s to reprint the following e xtract 
from their brochure: 

ColorMate brings the flexibili ty of color video 
display to KIM, SYM and AIM microcomputer 
systems. Designed around 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
numeric/semigraphic modes provides capability to 
mix alphanumeric with semigraphic characters. 
Two pages ~video memory are implemented in the 
alphanumeric/semigraphic modes, providing 
added flexibility in many applications. Selection of 
the page to be displayed requires only a write to the 
ColorMate control register. The alphanumeric dis
play format is 16 rows by 32 columns. Semigraphic 
modes provide colorful applications on a 48 by 64 
element grid. Full graphics resolution ranges to 192 
by 128. 

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"" 
vided via the interface. The PC board is a standard 
4y, by6 'h inch format, wi th plated through holes and 
gold contacts. The ColorMate may be configured to 
drive a standard TV (ch. 3 or 4). 

In ::.ido1tion to a co mplete descript ion of the 
various modes of operation.the ColorMate User 
Manual includes example software for a color video 
terminal dnve r (ViewMate). a Fourier synt11esis pro
gram. anU various graphics plot subroutines. 

ColorMate is available directly fr om MicroMate. either as the PC board 
and manual alone. for $501 or fully assembled and tested• but without 
the necessary IC 's • at $95. In either case, YOU will have to hunt UP 
the IC's somewhere; you can most easilY obtain the comPlete set of IC' s 
from MicroMate . for $125 additiona l. Add 2% to all Prices, for shiPPins 
and handl ins. NOTE: The ColorMate will NOT work with PAL or SECAM color 
TV I!!! 

While the maximum full sraPhics mode resolution of 128 H x 192 V i s less 
than that of the Atari 1320 H x 192 V>• the APPle II 1280 H x 192 VJ, or 
the TRS-80 Color Computer 1256 H x 192 VJ , the color capability is st ill 
ouite impressive. and can be very useful and effective. The ColorMate 
reouires 4 K of address space lours is at $9000-$9FFF>• with 3 K of 
video mapped 2114 RAM on board lthe remaining 1 K is no t memor y maPPed • 
but i s used as the 'address' for the control r esister ) , We use a B/W 
monitor switched between the KTM-2/80 and the MTU Visible Memo ry , with a 
Radio Shack Coax Switch• for most PUrPoses, The color SraPhics coexist 
simultaneously on a color TV set . The Co lorMate has its own on-board RF 
Modulator. so that connection to the TV is throush a 75 ohm to 300 ohm 
s witching adaptor to the VHF antenna terminals on the set. When the TV 
is not available for SYM use• SYM has an e x tra 3 K of RAM with which to 
PlaY! 

Several subscr ibers have already written. or Phoned, to let us know they 
are using, and ar e Pleased with• ColorMate, Dick TurPin has Provided 
P lenty of s oftwar e in the manual with which to set s t arted, and will be 
s uPPortins a User Group, The source code is in RAE format, and we are 
mak ing arransements with Dick to Provide ColorMate GraPhics software in 
cassette form. The board uses what we are callins the ' Reverse KIM' 
Pinout. See the next recommendation for installation sussestions. 
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The Ouest Expansion Board 

As many of YOU have discovered• not all 44-contact SYM/KIM/AIM expan s i on 
boar d s a re compatible. With the e xcep tion of contacts E- 16• -17r - l H• 
- 19 , -20, and - x, 38 out of 44 of the SYM• KIM• and AIM e xpansion ' P i n 
<Jut• as sisnme nts a r e identical. One ~rouP o f e x pansion boards CMTU , f r 
e xample) has . e xcept f or E-2 , and E- 3 Cin addition to those l i s t en 
abovelr th e ide ntical contact a s sisnments . Fo r this c l ass of boar d 
an~ •mo ther - board' must have what we are calling the 1 KIH- l 1 Bus. A 
c onnector contacts , eNc ePt for the ones 11 s ted above, a re wi reo f1 

Para llel with the contacts on a con nector into which the s•~ li 
"Plug ged.' 

MOS Tec hnology, Produce r s of the KIM-1• devised, a nd marketed• f o 1 a 
verY s hort time onlY • the KIM - 4 Motherboard. All of the lettered • a11d 
two of the numbered, contacts were shif ted by o ne Positi on with re sp e c t 
to the KIM-1 Bu s • and some signals were droPPed• a nd others a dded. The 
(: on1Puterist, Huds on Dig ital Elect ronic s, and RNB Enterprises, aruon s 
others . s upport the KI M-4 Bus structu r e, with varYi ns degree s of 
fidelity, 

Other e xpansion boards are available• most not a bly the ColorMate a nd the 
Beta ComPuter Devices' 32 K Memory Board, which use the 'Rever se KIM' 
Bus. These are de s isned to Plug d i rectly into a connector which 
'extends' and reP l aces the edge contacts on the SYM board. Alte r natel Y• 
~3 connector ma~ be • reversed ' and its so l d er - e~es or s older-t a ils 
s oldered directly to the edge contacts on the e xpansion board, and the 
board/connecto r combinati on mounted directlw onto the edse contacts of 
the SYM. 

What' s a fella to do, if, like me• he wants to add an HDE Disk Con
troller IKIM- 4 Bus>• ColorMate <Reverse KIM Bus) , and an MTU Visi ble 
Memory Board IKIM-1 Busl to the same SYM? We found that the 44-c ontact 
Expansion Board which was developed b~ Quest Elec troni cs, P. o. Bo x 
4430, Santa Clara. CA 95054, for us e with their SuPer Elf Ian e xce ll ent• 
RCA 1802 based• sinSl e board comPuterl s ~st em• when fitted with an 
e x tra, reverse moun t ed, 44 -contact connector. fills the bill admira bl w. 
It can be fitted to the SYM straisht out. or at a ri•ht ansle. If 
fit ted at a riSht an•l e1 the three solder tail sockets can be ~ounted on 
ei the r side of t h e board1 to Project either forward or backward. There 
are three rows of installation holes for each connector. so th a t the 
connec tors can be inst alled in either of two Positi ons. to Pr ov ide 
e ithe r direct or reversed KIM-1 Bus. 

There is Plenty of room between the connectors to c ut the aPProPr iate 
traces. and the unused rows of installation holes make it eas~ to insert 
the necessary Jumpers to convert one or ~ore of the connectors to accept 
a KIM-4 board1 e. g,, the HDE Di sk Controller. These boards can a lso be 
used on the APPiicati ons Connector. to mount a Pair of DACs for stereo 
music or vector SraPhics• for examPle, and also on the Au x illiarb 
APP ii cations Connecto r. for all kinds of soodies . If wou make Your own 
aPP li cation boards • You wire the contacts to match the aPPlication 
connector, If YOU use commercially available boards , such as MTU ' s 
DACsr You must, of courser cut and Jumper the traces on the expansion 
boards to noatch. 

While we are on the s ubJect of busses. we should mention the SYM 
c ompatible 'S-44' bus. and series of memory and other cards available 
from Kathr~n Atwood Enterprises. P .O. Box 52031 Orange, CA 92667. This 
bus i s inseniousl~ arranged so that no dama•e will be done if the boards 
are inserted backwards, and, in fact, many of the boards will work 
either way! This has to be the ulti mate in 'idiot-proofins' eouiPment. 
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The Beta Computer Devi ces 32 K Dy n a mi c RAM Board 

The SYM is exPandable to 4 K of RA M on - bo a rdr a nd the Bl a lock Memory 
Board Provides an easy expansion to 8 K. As ma ny of our rea der s have 
di scoveredr with BAS IC and/or RAE in ROM, a n 8 K RAM SYM ma ke s a verY 
re s pectable sys tem. Addition a l utilities are ve ry easily P•Jt in EPR OM. 

The ColorMate P rovide s its own 3 K of RAM• if YO U wa nt color BraPhics. 
If YOU wa nt to add a disk sYste mr YOU wil l need at least 8 K more of 
RAM, but once y ou h a ve the di s k sYs teru UP• You will want more a nd mor e 
RAM o for a ll of the thins s the disk sys tem will l e t YOU do. 

One of our SYMs has be•n expanded to 32 Kr by a ddinB MTU's 16 K dynamic 
RAM• and MTU 's 8 K Vi s ible Memory <also dYnami cl. The 8 K Visible 
Memory Provides the bonus of hiBh re so lution b lack a nd white sraPhics. 
The disadvantaSes includ e the necessity for a ddinS a dditional voltases 
to the Power suPPlY• unre s ulated +8 V a nd +16 Vr and the need to P rovide 
a card case to hold the a dded c a rds. The sraPhics c aPab ilitY more than 
make s UP for these two minor disadvan t aB es. 

For a lonB time• we have been lookinB for a 32 K e xPansi on bo a rd which 
would Permit u s to build a really portable• two Piece system• which 
could travel with us, under an airplane seat, if necessa ry. One Piece 
would be our 9 • Sanyo Monitor, in a Protective case; the other, about 
the size and shaPe of a n attache easer would hold the SY Mr the KTMr the 
Power SUPPlYr and the cassette recorder. 

Stephen Cole, whose letter appears elswhere in this i ssue' is ·usi ng the 
Beta Computer Devices Model 6502DM Memory Board. At the same time we 
received Stephen's letterr another reader wrote inr askinB our opinion 
of the board. Not wi s hing to recommend an item we had not yet triedr we 
ordered one from Beta r at 1230 West Collinsr OranBer CA 92668. Here are 
our comments: 

The board reouires only a sinBle +5 V Cat 0,8 A ma xi s uP Pl Y. There is 
no heat seneratins resulator on-boardr a nd the board senerates its own 
regulated -5 V and +1 2 v. The board is 4" x 6" and has edse finsers 
desi gned for the S-44 Bus (see elsewhere for s o~e comments on this>. 
The board has holes for mounting a lsuPPliedl risht a ns led 44 contact 
c onnector to fi t the Rev e rse KIM bus. Thi s means tha t the connector 
fits directly on the ExPansion Connector edse finsers of the SYM. The 
connector can be fitted to the memory board in two waYsr so the the 
board maY be mounted either e x tended out and away from the SYMr or 
"folded" neatly and comp ac tly below it. The latter mounting style is 
what we will use for our portable system. We will probably bring out a 
second connectorr s o that a disk controller card can be added for home 
use, We misht then bring along our disk system as a third unitr if we 
travel by Private auto. 

The bo a rd is dynamic RAM only, It contains no ROM sockets. additional 
VIA sr or EPROM ProSr ammins system. We find thatr for the SYMr these 
"omissions• ar e of n o co n seauence. The SYM i s 'loaded• wit h its own 
on-board VIAsr and the Hobart EPROM Prosr a mm e r works off the Au x illi a rY 
APPiication Connector. All 32 K of RAM ma Y be freel y assisned in 4 K 
blocks, anywhere in empty memory space r with a bsolutely no constraints. 
This means that. if YOU have the 4 K RAM sockets on b oard filledr you 
will have 36 K of RAM available. The e Htra 4 K can be used to fill the 
SaP at $ 9 0 00 - $9FFFI this wo uld be a sood loca tion for all of the MON / BAS 
utilities Yo u are using, The only free memor y now avai l a ble is the 2 K 
block at $FOOO - $F 7 FF, orr if you inhib it the System RAM "echo" at 
IF800- $FFFr the whole top 4 K block. One of the fo ur on - board ROM 
socke t s can be freed to ho ld one or two (piggy-backed) EPROMS, If you 
inhibit the echor the top six bytes in EPROM must contain "fi xed" IRQ 
a nd NMI vectors. You will have t o sive UP the fle x ibility Provided by 
IRUVEC and NMIVEC in Sys tem RAM. SYM-PHYSIS 5/6-33 

To s uffiffi a r1z e , we li~. e the Bet a Bo a rd, a nd recommend it hi gh l Yr if YO U 

need no a dditi o n a l sraPhics capability beyond that Provided bY the 
KT M-2/80 116 0 x 481. Fo r our fullY Portable sys tem we are willi na to 
~3 cce p t thi s r~s tT· iction . 

HUE Y II 

Ma n y reade rs have as ked a bout adding a floating-point arithmeti c Pack a ge 
to SYMr which can be ca lled from assembly lansuase Prosra ms r or 
"Patched• to the various •tiny• languages, e. g,, tiny-c, tin~ basic, 
·t iny Pilot, etc. 

One approac h• if YO U have BAS-1 resi dentr is to call on it s s ubr outines r 
as reauired. We have not done th is r but r e fer YOU to an a rti c le by 
R. M. Motto l a• "M EA N 14: A Pseudo- Mac hine Floating Point Processo r f or 
the APPie II"r in MICRO No. 20. September• 1980. The na me "MEAN 14" i s 
a Parody of the name "SWEET 16"r for the Pseudo - machine 16-bit Processor 
PackaBe in the APPle I I. MEAN 14 ca n be adaPted to SYM by rePl aci ns the 
APPlesoft s ubroutine call addresses by the c orresPondins BA S- 1 
addresses. We h ave not done thi s r mostly for lack of timer but a l so 
becaus e the rea l Probl e m i s to Provide a free-s tandins flo at ing Point 
Packase for u se without BAS- 1. 

The re a l a ns we r is P rovided by Don Rindsbers's "HUEY II'r available from 
t he 6502 Prosram Exchange (address elsewhere in this issue ), We have 
lons been fond of the orisinal HUEYr but did not recommend it earlier 
because we knew that the new ver si on wa s in the work s , and because the 
old edition of th e manual was incomPlete, reauirins the user to locater 
somewher e , a copy of the December 1977 Kilobaud! The new manual is now a 
s elf-contained docume nt . 

Huey II may be used alone to make the SYM-1 act like a Re verse Polish 
ca l c ul ator r o r its subroutines may be called from other hish or low 
level lan~ uases. We r ec ommend it highly, even if YOU don ' t ever use it. 
We s ussest that You study its structure and its numerical alsorithmsr 
Particularly if You are new to Pro s rammins and computational methods, 

FOCAL• FA ST FOCAL• XPLO, AND TEC 65 

FOCAL CFORmula CALcul a tor> is a close relative of BASICr with 
of eleSant e nhance ments. oriSinallY develoPed by DEC for 
s ystems. TEC 65 i s a 6502 version of the Te x t Editorr TECO, 
s imilar to Pascal and Cr all three being descendants from ALGOL. 

a number 
the PDP 

XPLO is 

All are availabler in S YM cassette format (we tested them alllr from the 
6502 Pros ram Exchange, 292 0 Moanar Renor NV 89509. Please write them 
lour contact the re is Dave Marshlr for information on memory 
reauir e ments, Prices, and additional s uPPorting software availability. 
Source code listings are availabler unfortunately not in RAE for~at 

( hence not on SYM readable cassette), for all of these lansuases, so 
that YOU can easily a d a pt them to Your own system confisurations. 

If You are deePer into software than into hardware, all ot these are 
worth ownins for s tudy and comParision Purposes. Each has its own 
u n iaue s et of S ood and b a d fe atures. If hardware is Your maJor area of 
i n t eres t, yo u s h ou l d know that all lansuases are "eouivalent• in the 
sense that any l a nsuase can be made to do anY Job, althoush some may be 
more convenient or/and faster than othersr in certain aPPlications. 

Our own feeling a b ou t lansua~e s r ba s ed Purely on personal e x Periencer 
andr of c ourse, Pe r s onal biasr i s thatr in the microProcess~r 

e nvironment. FORTH misht have the edse in speed and convenience. 
Par ticul a rly for control aPPlications. Of course othersr with eoual or 
~ re a ter e xpe rience, have their own Personal biases. The only honest 
r eco mmendat ion that can be made herer or anYwhere, is to study and trY 
them allr and c ome to Your own co nclusion. SYM-PHYSIS 5/6-34 
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tiny-c 

C is a 'Pascal-like' languag e developed by the Bell Telephone Lab
<Jratories. It s eems to have a reasonably wide us age, but nowhere near 
the mass POPularitY of Pascal. tiny-C is an inte ger onlY version, 
available from tiny- c associ ates. P.O. Box 269, Holmdel, NJ, 077331 as 
•A Home Computing So ftware SYsten1·. 

We tried tiny-c , a nd liked it, and found the manual and documentation to 
be of outstandingly high, trul y P r ofessiona l ~ualitY. The SYM- 1 
readable cassette version presents a few Problenr s in re ad ins and 
13rganization to Produ ce a 'Load and Go• cassette. We have reported the 
results of our tests, a nd our sus s ested fi x es, back to tinY-c ass o c iate s 
l tca)1 and assume that the fi xes will be incorporated into futur e 
versions. We hoPe to make a rrangements to market the SYM version for 
tea. but it is too earlw to report further on this at present. 

There is neither the time nor the s pace to describe tiny-c here' and we 
are not rePorting on Pri ces, because of a rise in oversea s mailins cost s 
ea rly next Year, and because th e Price of a new text on tiny - c has not 
,~et been announced. We suggest You write tea directly for any 
additional information. 

MISCELLANEA 

The reason that the back of each sheet of SYM-PHYSIS rnaY see~ to be 
'upside-down' with resPect to the front side is so that the issues rnaY 
be punched along the LONG edge for insertion into a three hole binder. 
If the binder is then turned 90 degrees clockwise. the pages are then 
all ri~ht-side UP. This is not our own idea; we borrowed it from the 
KIM-1 / 6502 USER NOTES, because we liked their format. The issues are 
not Pre-Punched for YOU because we are doing our best to keep all costs 
down. Besides, about twent~ percent of our subscribers are in 'metric• 
countries• and we are not sure of the standards for the metric three 
hole Punch. 

We decided asainst carrYins a 'Beginners' Column• in each issue, because 
SYM-PHYSIS is sold only by the volume1 not by the issue. BY the time a 
new reader has finished Issue No . 2, and read some of the recommended 
books and articles he is no longer a besinner. A number of new 
subscribers originally called us nearly every daYr when they first set 
UP their SYMs1 to ask very elementarw auestions1 to whic h they could 
have found the answers in the Reference Manual (admittedlY1 that's not 
always easy!). Their calls became less freauent, and their auestions 
became much more sophisticated and challenging, as the weeks went b~. 

Now they call or write only to report on some new or exciting 
aPPlication or expansion. 

We will be teaching a weekend course at the University of California at 
Davis (about 20 miles west of Sacramento) on December 5-7, 1980, on 
'Microprocessor Fundamentals.• The $475 fee includes a 'free' SYM. If 
YOU already have all of the SYMs YOU needr the fee is reduced 
according lw . Please write or Phone Garrett Jones. Universitw Extension. 
University of California, Davis• CA 95616• <9 161 752-2 177. We Plan to 
offer one or more similar courses at Cal State Chico, ne x t sPrins. 
Please write Prof. o. S. Madrigal• Department of Computer Science, 
California State Uni versit wr Chico• CA 95929• for additional 
information. 

John R. Robertson• of Portland, Oregon. advised us of a cornPanY in Hong 
Kong that makes enclosures for the SYM and the KT M-2s. We have written 
them concernin~ Possible import arrangements. We will report further in 
the next issue. If YOU can't wait till then, contact us after 
mid-December. 
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Torn Evans. WA 6WTA, 2050 1 Hatteras St,, Woodland Hills1 CA 91367r would 
li ke to hear from a ny hams doing RTTY with the SYM, 

Norrito Gior g io, 1200 Levin Ave, , Mt. Viewr CA 94040• is interfacing an 
Exatron Stringy FloPPY to his SYM. 

Bruce Thomp s on• Cornell Universitw. ha s been using four SYMs in remote 
!; tations to sense the geomasnetic and geoelectric fields and record them 
(Jr1 cassettes. These run unattended for three days on 6 V car batteries. 
·rtie timing and sy nc hronization are critical so he runs them with an 
externa l osci ll a tor which is buried in the ground to reduce diurnal rate 
va ri ation s . S ince the sample Periods are between .001 a nd 10 seco rds, 
he h as Tl feedin g T2 via PB7 con nected to PB 6 externally in order to get 
·the ranse ne(~essa rY. He says that the SYMs operate with ne'er a Problem 
d esp ite the 100 degree temperature s and lOOZ humidity, 

Shahrakh Ghaffa r i • Chemistry De Partrnent, Ore9on State University, Cor 
va lli s • OR 9733~ , sent us a note describing how to transfer BASIC 
Programs from KIM to SYM. Those readers with both KIM BASIC an d SYM 
BASIC rnaY wi s h to contact him for the technioue. 

John Blalock aske d us to mention that the Prices for the W7AAY 4 K RAM 
Bo a rd. and the W7A AY RAE- 1/2 ROM Board are now $8.00 Plus a 15 cent <why 
i s n ' t there a cent s ign on an ASCII keybo a rd?) self-addressed, stamped 
envelope, and $16.00 Postpaid, in the US A. Pl e ase order directly from 
l1im, P. O. Bo x 39356, Phoenixr AZ 85069. As a courtesy to our fo rei ~n 

subscribers, a nd for the cor1venience of those orderin~ other ite n1 s from 
lJS at the sa me time, we will ke ep a s mall s tock of both on hand a t a ll 
times. Overseasr Please add Posta~e costs for one ounce, arid three 
cJunces' respectively. 

PILOT i s an e x tremely easy - to-learn CAI ICornPuter Assisted Instruction) 
Lanauaae, whi c h wounasters can lea rn to use nearly as soon as thew are 
able to read a nd write. It has been Placed in the Public domain, and a 
number of •riny• Pilot versions are available for microcomputer systems 
use. Recent i ssues of MICRO contain a number of articles on 6502 Tinw 
Pilots, beginning with a SYM version bw Nick Vrtis. Nick sent us a 
cassette ve r si on of a SYM TinY Pilot, together with a new instruction 
manual, sreatlY enhanced and improved over the version originally 
Pub lished . We hope that Nick decides to market his new version. It 
will be of great val ue to those with Young SYMmers in their households. 

SUPER-SYMS? 

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

1. Relocate SUPERMON to $FOOO-$FFFF 
2. Reassign the I/01 etc., to $EOOO-$EFFF 
3. Obtain from Carl Moser a relocated RAE at $COOO-$DFFF 

<same as BAS IC) 
4, Use a s e co nd Beta Memory Board with onlw 16 K of RAM to 

f i 11 $AOOO-$DFFF 
5. Us e a Blalock Memory Board to free 4 K from the first 

Beta Memory Board to be assigned to $8000-$8FFF 
6. Call BASIC, RAEr FORTH, Pascal• and all other higher 

level languages in from disk as needed 

This aPProach will Provide a 56 K RAM/4 K ROM SYM system. To Provide 
more RAM , memory bank swi tching is the next step. 

One of our Computer Science graduate students is adding a Z-80 board1 
si milar. in function. to that made for the APPie II by Microsoft, so 
that he can run CP/M and UCSD Pascal on his SYM. His system expansion 
bus will be S-100. We ' ll keep You Posted on this one! 
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TAKE A 'BREAK ' 

Here are some 'trivia' on the BRK instruction and the B status bit in 
the status register. While BRK is us ua lly conside r ed a one byte 
operation in the 6 502 • in some waYs it actuall y is a two bwte 
instructionr with the second bwte being ignored. If YO U look UP the 
s Pecs on BRK in the 6502 Programming Ma nualr wou will s ee that BRK 
causes the Program Counter to advance by 2. 

It i s important in Programming for KIMr if wo u wish to c ontinue after a 
BRK stoP• to put in a 'dummw' bwte. In the SYM• the 'sa ved' value of 
the Program Counter is decremented bw 1 in the SAVINT subroutine• so 
that a dummw bwte is ·not needed . If wou have both a KIM and a SYMr it 
would not hurt to follow each BRK with a NOP to make the Programs more 
transportable . 

You will learn a lot about the 6502 inte r rupt capabilit i es, and see that 
BRK, in effect r generates an IRQ in softwa rer bw stud wi ng the monitor 
interrupt subroutines from $800F to $80AC. You will s ee how MON makes 
returning from a BRK identical to returning from an in t errupt, During 
the BRK, You may e xaruine and, if YOU wish, mod i fy memory and/ or 
registers, Whethe r YOU sot to this Point bw NMI• IRQ, BRK, or USRENT• 
reentry i s via the zero Pa r ameter ,G, throush $83F3, which eventually 
returns wou to the 'interrupted' Proaram with an RTI, after restorins 
the deParti n s conditions. Verw elesant Programmins here. And we have 
not even discussed how Prosram trace (for all non-MON i nstructions) is 
imPlemnted throuah NMI ! The trace Program is also worth s tudwina, to 
see how NMI i s used. 

IRQ and BRK t r eat the Program Counte r differently, BRK increments by 2, 
since its inst ruction has been comPleted . IRQ does not increment. since 
it occurs Jus t before the next in s truct i on is to start. Otherwise, with 
but one minor. but imPortantr e xception, the 6502 ha ndles IRQ and BRK 
nearly the same wa y , For both• three bwtes• PCH1 PCLr a nd P Cthe status 
resister, i.e., flaas> are POPPed on the sta ck . Durina IRQ the B flaa 
is POPPed as a zero. Any other tr a nsfe r of P to the s t a ckr as with PHP, 
for examPle• or with BRK, POPS B a s a one. As wa s Pointed out by a 
reader (can't remember whom; will credit him in the nex t issuer if he 
reminds me> t he onlY Plac• where this bi t of trivia i s doc umented is in 
Table 4-5 of t he Reference Manualr wher e it is e xPlic it lw stated that 
PHP s ets B to 1. 

The 'expansion' bit Cbit 5) a lso POP s r and is therefore Pulled, as a 1. 
Has anYone found a use for this bit r or some other waw to set it Cit 
clears on RSTJ? The overflow bit Cbit 6) can be set from the outside 
worldr if desiredr by a negative going edae at the S.O . (also called 
ROI input ( pin 38> on the 6502. This is brought out a t E-5. Has anyone 
out there made use of t his inPut? 

HOW TO MAKE SYM EXECUTE YOUR COMMANDS 

We have automated our c assette Production bw giv i ns S YM the necess a ry 
commands to LOD selected files from disk a nd .S2 them to tape , This is 
done bw makina e xtensive use of SUPERMON ' s .E <E xecute) command. For 
those of You who are n o t familiar with the .E command r we sive two 
simPle e x amPles: 

EXAMPLE 1: Suppose wou wish to dump multiPle c oPi e s o f a Prosram from 
$0200 to $0347 to cassett e with ID = 0 1 . Us ins either , M o r .D Cwe 
Prefe r .D i r and the •:• for ASCII inPut feature, e n t e r th e followins 
s eouenc e a t, s awr $0100: 

,.._ 
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. n 01 00 
0 100 : s : 2 : 0 : 1 
0 108 : o .• :o :3 
0 11 0 : o :1 :o :o 

. ' :o :2 :o 
: 4 : 7 OD : E 
on oo 

~' 
I 

•' 

·~' .... , ' ,·.I 

t 
The OD i s ASCII He x for CR; the 00 is the terminator for anw .E 
s eauenc e. After enterins the above• start wour reco r der soinSr hit 
RETURNr enter .E 01 00 , and hit RETURN aSain . StoP the recorder, and 
s t op the recordins with RST when you ha v e made enoush copies. You can 
o bv i ous ly modify the s eouence to dump selec ted blocks a fi xed number of 
time s . Before we Put our Disk Bootstrap into EPROM, we h a d it on 
c a ssette , We u s e d thi s technioue to fill the full lengths of both s ides 
o f the casset t e t a Pe with the BootstraPr so that we never had to waste 
time r e wi r1dinSr o r look to see whi c h side wa s UP• 

f ' 

EXA MPL E 2 : A cassette s ave and load cannot be made over the top of PaSe 
O Ct he c assette loa der Pointer is a t FE.FF>. Save and load over the top 
o f page 1 is n o t a Sood idea • s ince it clobbers the stack. Thus, 
P r og r a ms whi c h reouire initialization in P a ~es 0 and 1 should contain 
their o wn initializa tion s ubroutines. Two alternatives are: 1) Dump the 
P ros r a m in three s ectionsr and 2 1 ~JmP the Prosram in one sectionr with 
the Pa ses 0 & 1 blocks in higher memorwr and move these blocks down with 
,B 's before the .G , 

The fir s t alterna tive is 'automated' bw writing a loadins seauence 
inc ludins :L !2 OD !L :2 OD :L :2 OD 00 ' and dumPins it to casette 
Precedins the three sections of the Prosram. .L 2 in the loadins 
s eauencer .E to it s address• and it will bootstrap in the three sections 
of the Progr a m. 

·rhe s e c ond altern a tive is •autom a ted• by aPPendin~ a ~ove-and-go 

"Ex e c ute• s e a uence to the Progr a m, which contains the necessary : B ' s to 
d o the moving, and the :G to s tart the Pro s ram. After the taPe is read 
in• s t a rt the Pros r a mr not with a .G to its startins address• but with a 
. E t o the s t a rting address of the 'Execute' s eouence. Don ' t forg e t to 
te rminate the s eauen c e with 'OO'r and to u s e 'OD' for CR, 

Now that wou ha ve seen e xamPles of how to use .E, study its source code 
ca r e full Y• and wou maw discove r how to e xtend its caPabilities sreatlwr 
bw writing wour own versionr and settins EXEVEC at $A672 to Point to 
Yo ur ver s i o r1. 

Not e that . E can accept UP to three Parametersr but that the version in 
S UPERMON u s e s onlY one. Your version can u s e the other parameters to 
s e t vectors, P rint out messases, call s ubroutines , etc . Note that 
EX EVEC normally Points to RINr a nd that Execute essentially rePlaces 
INVECCtll with RIN, so that ' inputs' will come from RAM Cor ROM, if YOU 
wish ) , You can do something similar with OUTVEC to steer outputs to RAM 
r athe r than to the terminal. You maw now wish to reexamine the 
MERGE / DELETE Program for SYM BASIC on Page 1-13 to see how this was done 
bw Tom Gettys, 
DISKS AND TAPES AND GRAPHICS AND APPLES 

·' 

• • 

As menti oned elsewhere in this issue, the SYM can be tausht to read 
APPie II senera ted taPes. In fact, on the 'other' SYM Cthe 'fun- one'>• 
right now, there is a hish resolution CB/WI Picture of 'HoPalons' 
Cas s i dy, with an e xcellently simulated, ouasi - halftone, sra~ scale, 
This wa s transfered to the SYM from one of the school ' s APPies, by 
dumpi n s to cassette the •e•orw- maPPed imase. The APPie II memory 
maPPi ng is not, as we mathe•aticians saY• a continuous one-to-one 
t r a nsf o rmation, but the cassette read-in Prosram ~•kes the Proper 
tr a n s fo r mation. The APPie tape sounds different from a SYM tape; when 
we get the timer we'll compute and compare the data rates. 
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This 1 it tle e:<F-e rime rot was done to check out the read - i ro Pros ran11 .,hi 1 e 
wait inS for two APPle Dis ks t o be delivered to us by a n e x tremely slow 
APPle Dealer , from whom we ordered them, over a month a s o. These disks 
contain two •M asic La ntern' SraPhics Packases f or the APPle. When they 
a rrive, we will read them into the APP le, dump the ' frame s • onto 
c assette. read thes e frames into the SY Mr a nd dump them onto cassette 
Cl ater onto disk, wh e n o ur sr aPhic s SYM sets its own disk drives>• for 
fu ture enJoyment on the SYM. We Paid the askins Price for these disks 
a nd will be usins them only on one system. The intermediate copi es will 
be so lel y for the Purpose of making the machine- readable medium readable 
on o•Jr machine. 

The thousht naturall y occurs: Wh Y not bypass the double cassette 
tra ns fer, a nd fix u P thinss s o that our SYM can directly read the APPle 
Di sks? We rea li z e th a t the Disk II System is coPwrishtedr but then, s o 
toor is the APPie 's Cas s ette Firmware; wet a variant of thi s was 
Published i n the open literature . If we buy APPle Software to use on 
our SY Mr it is obviouslw to APPie ' s advantase to let us be able to read 
the purchased s oftware. Suppose we buw software written for the APPle 
bw others; APPle l ikes to have others market software for the APPle, 
s ince the existence of such software helps to sell APPles. In our easer 
howeverr we would be usins a modification of APPie's disk softwarer but 
with no advantag e to APPle. Thi s is rather a stickw P roblem arear no ? 

I'm not sure any one can really advise on the new (1978> coPYrisht law' 
because there have been very few test cases on the Principle of 'fair 
use• of coPYrishted ma terial. Fair use imPlies non-commerci al use, but 
only in waws which do not inJu re potential sales bw the owner of 
COPYrisht. Commercial use, i.e . , PiracYr would be e a sy to Prosecute. 
It would be verw difficult to Prove that 'whol esal e' coPYins for 
distribution to club members• sa~, hurts the sales of a Product. because 
the club members misht not buw, if thew had to Paw. 

Dur own standPoint on the use of APPle software for the SYM is that we 
will buw such APPle <or Petr or OSir or whatever) softwarer for o ur 
Personal user if al we want it, and bl we can fisure out a waw to read 
the Purchased media with the SYMr and modify the softwarer as reauiredr 
for SYM use. This in SPite ofr a nd Possibly because of, the fact that 
some vendors of APPie disk software take advantage of the APPle Monitor 
and the DOS capability to cause the disk record to 'self-destruct•, if 
the Purchaser should attempt to make a back-up copy, 

Thus, in the ver~ near futurer we s hall tr~ to teach our old SYM a few 
new tricksr such as how to read an AP~le disk. 

REMARKS RE RAE-1 

Carl Moser has Provided us with a list i ng of the sou rc e code for RAE-lr 
so that we can more easily answer wour RAE auestionsr and so that RAE 
NOTES NO. 3 can be more definitive about certain Points . There is onlw 
one real 'bus' that we have discovered i n RAE. The Pseudo opcode .EJ 
Cessentiallw a 'form-feed') falls one line short of the 66 lines 
necessarw for an 11 inch form. 

Nanw of wou have obJected to the ' //' and the ' >' Prompt at the end of a 
manuscript, These can be suPPressed b~ Pointing OUTVEC to a Patch which 
watches for these characters• and replaces them with nullsr before 
calling OUTCHR, If wou want a Cs inSle) slash to appear as Part of the 
tex tr wour Patch should store slashes each time thew are sent out for 
P rinting, and wait for the following character to appear, If the 
following character i s a second slash• suPPress both ; otherwise Print 
both. If wou wi s h the > to appear as a Prompt on t he CRT, but not on 
the hard coPwr wour Patch should examine the 'Hard CoPw Flas' at $011F . 
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CO MMENT S ON SWP-1 

We have modified our own version of SWP-1 l with Tom Gettys' helP) to 
suppress the word 'PAGE' (if wou want the word• Put it i n as Part of the 
title or footer, as we often do, in lower case>• and the leadina zeroes 
in the Pa~e numbe r s. 

Tom has also added the abilitw to continue a ma nuscript from either taPe 
or d isk. We are n o w editing Jac k Brown 's SY M- FORTH Manual with SWP-lr 
a nd it i s s till like ma~ic to us to see SYM Print out a 75 Pa~ e manual 
with no human intervention, after the initi a l call to SWP. 

We are not too happy with SWP's lack of a si mPle wa Y to 'TAB', The 
c urrent wa~ i s to force spaces with a s eauence of •up - a rr o ws •. Be 
careful with the use of spaces before and afte r up - arro ws <bes t not to 
use them> s ince SWP •kills• spaces before them, and •t ransfers• all 
spaces after the m• to the risht- hand end of the line. S WP co ll a Pses all 
strin~ s of s paces to a sinsle s Pace, except a fter a •,•, wh ere it Prints 
a double space, to mark the end of a sentence. If YOU o n lY want one 
space after a •.•, use an up-arrow instead of a sp ace. We leave it to 
the user t o fisur e out how to set SWP to Put two spaces between the '?' 
at the end of a sentence • and the first word of the followins sentence. 

We are studYinS the sou r ce code of RAE to see how it handle s the tabs 
Conlw in steps of eiSht columns) to se e if this method maw be 
i nco rporated, or imProved on for SWP. When this i s done we will is s ue a 
S WP-2 . To keep the faith with owners of SWP-lr t he Price of SWP-2 will 
be increased by the same a mount that SWP-1 owners will be as ked to send 
in t o cover the costs of Pr i ntins and mailing a listins of the 
e nhancements to their c urrent version. OK ? 

RECOMMENDED READING 

Ever since we first besain usins our KIM-Ir we have looked forward to 
r eading each of Professor Marvin L, De Jons's articlesr first in the 
KIM-1/6502 User Notesr then in MICRO and in COMPUTE. We have lons 
considered him to be •Mr. 6502 •, or' ratherr •Prof. 6502·. We were, 
t hen, verw pleased to hear of his new book on the 6502. We are Pleasedr 
toor that Bob Peck asreed to review the book for all of us. We will add 
onl Y one comment to Bob 's review! If we could have only one bo o ~. to so 
with our SYMr this would be the one, 

PROGRAMMING AND INTERFACING THE 6502 
with Ex periMents, Marvin DeJ o ng 
Howard w. SaM s , 1980 1 $13. 9 5 

Robe rt A, f'ec~. 

DATAPATHr P.O. BOX 2231 
SunnYvaler CA 94087 

I have been teaching asseMb l ~ l a nguage prograMMing f o r the p a st 
~ear at a local eng ineering college. As par t of this teaching 
e xperience, I have c o llected quite a l arge nuMber of books or) tl1e 
6502 and o th e r processors to tr~ to deterMine tt\e best approact1 
to teac hing asseMbl~ l anguage prograMMing. This b o ok appears to 
have taken a different approach than an~ of th e others I h a ve seen. 

AlMost a ll other Microprocessor books take the idea of introduci ng 
all of the add r e ss ing Modes, then introduce the whole instruct1 o r) 
set ne xt. Then s how subr outi nes, I / O devices, interrupts and s cl on. 
Thi s inforMati o n Ma~ occup~ , a s it does in Man~ te x ts, a s little a s 
one chapter in the book with the rest dedicated in soMe wa~ to 
applicatio n s of one kind or a nother. As an instructor , I have tried 
in the past to follow the outline of the text s I have used in thi s 
w a~ but have c oM e to realize thi s is a lot of data to throw a t a 
s tudent in one blob. I caMe awa~ froM earlier experiences 
believing that these other text s cou ld s erve t l1e student a s T'efe 1~ c r)ce 
Materi a l once the s tudent had been exp·lained the technique s o f t 11is 
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t~pe o f prog r a MMing bl1t t here was no te x t avai lable whi c h cou 1.d 
le a d th e begir)nin g s tud e nt ttlrougt1 asse Mbl~ l a n guage pt•ogra MMing 
without tos si ng ever~thing at ttle s tudent at o nce , Making tl1e concept 
it se lf eve n Mot•e difficult to ur1de rs t a r1d. 

Marvin has pl ace d a r) underst an ding o f tt1e r) a ture of the ir1s tT·uc:ti<J n 
stre a M as th e pri Me goal of !1is book+ ~~ e int1·od uce s th e instr uction 
s et a f e w rel ate d instT' lJ c tior1 s at a tiMe. Each group i s sho wr1 with 
as f ew basic addressing Mo des as needed for underst a ndir·1g of the 
functior1 itse lf . Addi tion a l addressir1g Modes are onl~ s 1·1c>wr1 as the 
progression of the instruction s et exp l anat ior1 requires. 

8~ a careful selection b f the OT'der i r) whi c t1 ·t he i n st1·u c tior)s are 
di scussed, he i s ab l e to begin il lu s tr a tir1g tl1e fun c tions of eac h 
b~ Me a n s of t~pical asse M b l ~ l a nguage prograMs fr o M the secor1d 
chapter onward+ B~ this Me a ns he i s a llowing the student iMMediate 
f aMili arit~ with the t echniques the student will be usi ng to ge nerate 
hi s own progr a Ms. 

Each grouping i s th e n thorough! ~ di scussed a nd il lustr ated b~ e>ta Mpl e 
and exper iM e nts which the s tudent car1 do on a SYM or other 65 02 unit. 
After the er~tire inst1·uction set t}as bee n full~ exaMin ed ir1 tt1is 
Mann ert he includes a section on ha rdwar e i nter f acing to tl·1e 6502 
processort con tinuing the eMphasis o n tt1e prograMMing aspects of 
thi s interface. 

For a n ~one with an inter es t in l earning the 6502 asseMbl~ l a nguage 
prograMMing, with or witho ut a n instructor, I recoMMend this 
book hi g hl~. As an invit a ti on to Ma ke ~our ow n judgeMent on the 
Merit s of thi s book, l oo k at the table of c ontents of th i s book 
alongside that o f an~ other 6502 pr ogra MMing book availab l e toda~ . 

You will see that it i s Mor e intensivel~ dedi cated to exactl~ the 
bl•sines s at hand, that of showin g the techniaues of asseMbl~ l a ngu a ge 
progr a MMing than the othe rs. It does not ir1clude so Me o f th e filler 
Materi al whi ch is ' ni ce' to have at ti Mes but for a student t o be 
able to Judge what i s filler a nd wha t is rea l l~ necessar~ Makes thi s 
book well wor t h its pri ce in that it is all o f value, 

I intend to continue to us e this as a text for the hardware and the 
prograMMing cour ses ir1 whi ch I ha ve futur e occasion to be i r1vol ved+ 
8ased on Marvin's a pproach and the coMpl e teness of thi s t ex t, I 
onl~ hope that if & oMeda~ I a M called o n to tea c h the Z- 80, Z- 80 00, 
the 68000, or the 8086, I w~J l d hope that, b~ that ti Me, Mr. OeJ ong 
Mi ght have had the opportunit~ to produce a text of this qualit~ for 
th is s et of proces s or s as we ll+ 

A BASIC WORD PROCESSING SYSTEM 

Here are two BASIC programs submitted by KIN-PING KWOK, 22 Tung Choi 
st,, Tat Ming B(dg,, 10/F, Flat A• Kowloon• Hong Kong, We have not had 
the OPPortunitY to test them• but the e xplanation of the Programs• which 
appears following the programs• shows the right Just ified text which 
theY Produce . For those users who Prefer BASIC to Assembly Language, or 
who• for any other reason• do not have RAE-1 installed• and thus cannot 
use SWP-1, these programs will Provide a word Processing capability, 

10 ST=&"lOOO":DIM X<2 J:X<2~8 190tST 
20 GOTO 200 
100 CH=PEEK<CSJ:IF CH=O THEN NU =O:GOTO 200 
110 IF CH=13 AND NU<>O THEN CN=CA:GOTO 200 
120 IF CH=13 THEN NU~- l: PRINT 
130 DI =USR( &"8AAO" ,CH*256 I 
140 CS=CStl!NU=NUtl! CA=CA+l:I F NU <400 THEN 100 
150 CN=CA 
200 CH=INT<USR<&"8A58",&"D14B",Ol/2561 AND 127 
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210 I F CH<32 THEN 500 
220 POKE ST+CA , CH 
230 C ~1=CA+l •~ 
240 IF CA >BOOO THEN PR INT CHR$(7Ji 
250 IF CA>8190 THEN CA=8190!PRI NT CHR$(8Ji 
260 GOTO 200 
500 IF CH>7 AND a~< 14 THEN ON CH-7 GOTO 1000,1050,1100,1150,200,1200 
51 0 IF CH=5 THEN 2000 
520 I F CH=17 THEN IF NU=O THEN 200 
525 IF CH=17 THEN NU=O:CA=CN: GOTO 100 
530 IF CH=6 THEN ~Ol=CAtltST: X< 1 l=XC OJ-1:CN=CNt1!CS=CStl!GOTO 550 
540 IF CH<>2 THEN 200 
545X<Ol=CA+ST:xc1~=XCOlt1:CN=CN-1!CS=CS- l 
550 FOR DI =O TO 2 
57 0 CH= INT<X<Dil/2561 
580 POKE 42574-2*DI,XCDI J-CH*256:POKE 42575-2*DI ,CH 
590 NEX T 
595 DI =USRC &"874-0 " ,o I 
600 X(O l=CN-CA:IF XIOl< l THEN 200 
610 FOR CH=O TO XIOJ- 1 
620 DI =USRl& " 8AA0",256*PEEKCCAtSTtCHJ I 
630 NE XT 
635 PRINT " "tCHR$(8Ji !POKE 25,0 
640 F'f::INT CHR$1 27 Jt " t"; :Xe 1 l= INTC ( 960-XI 0 I J/40) 
650 PRINT CHRSC32t XI 1 lit" •; 
653DI =960-XCOJ-X( 1 1*40!IF DI=O THEN 200 
655 FOR C~=O TO DI-l:PRINT CHR$C9li:NEXT 
660 GO TO 20 0 
1000 CA=CA-l :IF CA<O THEN PRINT CHR$19li!CA=O 
1010 GOTO 240 
1050 CA=CAtllGOTO 240 
1100 CA=CAt40: GOTO 240 
1150 CA=CA-40 :IF CA <O THEN PRINT CHR$(10l i!CA=O 
1160 GOTO 240 
1200 PRINT!POKE STtCA,CH!GOTO 230 
2000 IF NU=O AND CA>O THEN POKE ST+CA,O 
2005 PRINT 
20 10 INPUT "COMM AND "iINI 
2020 IF IN$<> "L" THEN 2010 
2030 CA=O!CS=& "l OOO"! NU=O!GOTO 10 0 

OK 

10 N=70 
11 l .. "" 10 
12 A=O:AS= ""! B$=" "!B=O!CS=&"1000" 
13 I=l!Cl=AS!C=O!P=O!Z=O!T=2 
18 X8=59! X9=63 !X0=13 !X1=32lX3=43lX4=48!X5=33lX6=41lX7=58!E$=" 
30 FOR A=LENIA$ltI TON 
40 B=PEEKI CS l: A$ =A$tCHR$C Bl: CS=CS+ I: IF B=Z THEN END 
45 IF B=XO THEN C$=""!GOTO 500 
47 NE XT 
48 A=A- I !B=ASCC MIDl l A$,A,Ill 
50 IF<B>X3ANDB<X410 RB=X70RB=X80RB=X90RB=X50RB=X6THENP=AlGOTO BO 
60 IF B=X l THEN P=A-I l GOTO 80 
70 GOTO 48 
80 BL=Z !Bl=Z!C$= "" 
90 B=PEEK( cs) !Cl=C$tCHR$( B )!Bl =Bl+I :cs=CS+I: IF B=Z THEN END 
96 IF B= Xl OR I B>X3 AND B<X4l OR B=X5 OR B=X6 THEN 110 
100 I F B<>X7 AND B<> X8 AND B<>X9 THEN BL=I!GOTO 90 
110 IF B=X l AND BL=Z THEN P=N:GOTO 90 
120 IF P=N THEN 500 
130 Dl=AS 
140 C=N-P 
1.45 A=I 
150 Bl =MID$(A$1A,IllIF B$="•" OR 8$="•" OR B$="i" THEN 160 
155 IF B$<>"1" AND Bl<>"!" AND Bl<>"?" THEN 180 
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160 IFMlD$( A$ ,A+I, T ><>E$THEN A$ =l..EFT$( A$ ,Al+" " +MID$( A$• At I )!C=°C-I ! P=P+I 
163 IF C=Z THEN 170 
165 IFMHI$( A$ ,A+I, T l<>E$THENA$=LEFT$( A$ ,AH" "+M ID$( •'«f., At I ) !C0=C- I ! F'=F' +I 
170 IF C=Z THEN C$=MlD$( A>; ,N+I l+CS: A$=l..EFT$( M, N >:GOTO 500 
180 A= A+I !IF A<P THEN 150 
200 A=I 
2 10 IF MID$1A$,A,I ><> " " THEN A=A+I!COTO 250 
220 IFMIDS!A$, A,T ><>" " THEN A$=LEFT$(A$rA)t" " +MIDll A$, AtI )!C=C- I ! P=PtI 
230 IF C=Z THEN 170 
240 A~A+ I !IF MIDS(AlrA • I I= " " THEN 240 
250 IF A< P THEN 2 .lO 
260 AS=DS 
~'70 IF Bl=I THEN C$=F\IGHT$! A$, T HCS: A$ =l..EFT$( A$, N-·T l+" - " !C=I: GOTO 145 
380 C$=RICHT$IA$,I >+Cl!A$ =LEFT$(A$ , N-I >+" - " 
500 PF\INT TAB(5)tAI 
510 l'ol=C$ 
520 ff LEFT$( Al, I )=" " OR LEFT$( A$, I )c,CHR$( XO >THEN A·$=M l[I$( A$, T ) ! GOT0520 
530 GOTO 30 

or: 
!\UN 

The firsl proBam is for inPuL and edil. Il slore ASCII slarL from 
$1000 . You can use cursor control lo edil lhe inPu l passase. TYPe CTL
E" Lo end the inPul. If '..;ou l YPe L l o rePl Y CO MMAND, lhe PassaBe wil l 
1 i s l for YOU lo edi l. I l slops when i l mee l a CR or zer o or it h a d 
li s t 400 cha r a cte r s. Us e cursor conlrol a nd CT L- F and CTL-B lo e dit, 
insert and dele t e . Varaib le N in lhe second ProBam is the nu mber o f 
c h aracter s Per line . Since lhe ProBams ar e written in BASIC• the s Peed 
of the Prosam is not very f ast, You can ch a nse them in lo mac~·,ine code 
Prosams lo inc rease the speed and lhal is nol verY diffi cu lt . Al lasl• 
the ProSams a r e wr illen for KTM-2/40• chanBe 40 lo 80 in line 6 40. 653 
in lhe first Pr osam for KTM-2/80. 

HOW TO 'REWIRE' THE VIA AT $A800 

As ~entioned elswhere in this issue• additional VIAs maw be addressed in 
the $A800 block by inhibiting the enabling of U28 when address bit A7 is 
high. 

Lev Barshawr of Nestle• elected to cut the e x isting m trace between 
Pin 6 of U10 and Pin 23 of U28 <VIA t 2>. Note that the latter is the 
rn inPut, which is active low, The new input to Pin 23 is obtained by 
'or'-ins A7 and Aim (active low> in 1/ 4 of an open collector 74LSJ2 , and 
usinS the e x isting R60 as the Pull-up resistor. Note that if this is 
done ProPerlY• VIA TI at $ACOO is also inhibited• since its Pin 23 
shares the same AAS and Pull-uP resistor. Lev •ounted the 74LS32 bw 
cementing it• Pins UP• to his SYM• near U24, He obtai ro ed Alm fro~ Pi n 6 
of U10• and A7 from Pin 1 of U20r althoush other convenien t s ources of 
these siBnals could have been used . The output of the 'o r' circuit Boes 
to the 'low' end of R60. 

Piro 2 4 of U28 . 
24, and used 
to fashion the 

Darrell Johansenr of Serse Modular• decided t o work wi th 
This is CS1 for VIA t2. He cut the e x istinB trace to Pi n 
one of the four buffers in the lower left c o rne r of SYM 
following 'nor' circuit. No te that he now uses Afll, 
Previously, because of the inversion Provided b~ the •nor•. 

not A10• as 

A 7 

A 10 

t' • 

,~·~~·. 
"'3', • 'ti 
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THOUGHTS ON SMAL L SYSTEMS AND MONITORS (MOSTLY THE SYM-1J 

The title above is not ours; rather it is the title of an article bw 
H. T. Gordon. in Dr. Dobb's Journal of ComPuter Calisthenics and 
Orthodonti a • Number 49, September <?>r 1900. 

We Personallw read each issue of Kilobaud MicrocomPutinB• MICROr BYTE• 
a nd COMPUTE ,, and ca ll to wour attention anw SYM relevant material. 
Tom Ge ttys reads manw of the other computer masazines• and called the 
a bove ment ioned article to our at tention. Some of Professor Gord on ' s 
thoughts are worth ouot ins here; we shall do sor but recommend that wou 
read the entire articl e• if wou ca n : 

' The concept that has alwaws appealed to me is more that of 
the 'hi -fi ' en thusiastsr where a swstem consists of several 
interactins but indePendentlw-rePlaceable comPonentsr from 
many comPetin~ sources. True comPetition, however 
abhorrent to industrial ~iantsr makes Possible a ma x imum of 
ProBressi ve chanBe at the minimum cost to societw. This 
eccentri c • unbundled-comPonents Point of view enabled me to 
resist t he lure of the increasinBlw Powerful Packased 
sws tems t h a t have entered the market in recent wears. 
However flexib le• thew must be desisned for some 
least-common- den ominator Purpose and tend to allocate larse 
resource s to thinss like BASIC interPreters (for me a 
turn-off ), Thew are like low-cost smoothlw-paved roads 
leading where everwone else want s to s o.• 

'Even the min o rity of ProSrammers who have read the ROMS 
created bw someo ne else do not fully aPPreciate the Problem 
until thew tow with the idea of creating their own. It 's 
the c hasm between critic and artistr or rather between a 
b u ilder of sand- castles and a sculptor in marble.• 

Professor Go rdo n Boes on to discuss monitor ROMS, and terminals• and 
related top ics. His article insPires me to disasse•ble the KTM-2/80 
ROM t o see wha t kinds of enhancements could be added bw replacing the 
ROM with mw own EPROM. He closes with the following thousht : 

'A brief a fterthousht on FORTH. To mer FORTH has been the 
most tantalizins of the existing HLLs. Perhaps the word is 
infuriati ng, since the FORTH enthusiasts like the 
Rosicrucians or the initiates to the ancient Eleuswnian 
mwsterw - won ' t tell wou what it is. In comParisonr mw own 
much mor e miniscule Prosrams come with a surfeit of 
exPlanato rw comment (tinseled with allusions), When I 
Blanced at a listinB of FORTHr its most striking oualitw 
was the virtua l absence of comment. Adam Osborne recently 
observed <InfoWorld 2<B>:7, 1980) that the success of an 
HLL depends less on its intrinsic merit than on how hard 
it ' s Pushed. Wh a tever the demerits of BASIC - and thew are 
l esion - beinB une xplained is not one of them. Dozens of 
books e xPound it in Sreat detailr and some are brilliant. 
Where is the book that describes how FORTH works, from the 
9round UPr 

vivid way?• 
in a Painstakinslw detailedr translucent and 

Bw HLL• Dr. Gordon means hisher level lanBuase s. We also verw much 
like his use of the term 'machine-linSui s ts' for machine lansuase 
Prosrammers. Our answer to his closing oues tion is Jack Brown's Manua l 
for SYM-FORTH, Jack Brown 's FORTH Prosr a ms are more heavily commented 
than most of the BASIC ProSra•s we have seen lately, We will s e nd 
Professor Gordon a preli•inarw COPY of the SYM-FORTH Manual for h is 
review and com~ents. 
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MORE ON TEXT EDITORS AND WORD PROCESSORS 

We had Just this morning delivered the c a mera-ready c opy for a 44-PaSe 
issue of SYM-PHYSIS to our Printer, when we received a c a s sette in the 
mail from Frank Winter, whose arti c le on TOPS we Published in Issue 
No. 4. <See Pases 3-25 and 4-12.1 After lookin g over hi s word 
processinS ProSra~, on cassette' in RAE format, we deci ded to •stoP the 
Presses•, and Publish his letter and the s e comments. He is therefore 
responsible for this issue containins an extra four pa ges more than we 
had Planned. 

We like SYM mainly because of its RAE and SUPERMON firmware• and we use 
RAE as our text editor, because it is there!!! With SWP-1 added• our 
reauirements for a word Processor are fully satisfied. That doesn't 
stoP us from examinin~ and aPPreciatin~ othersr however . 

We realize that many of You have no need for a n assembler, 
no need for the "A" part of RAE <Resident Assembler Edi t or>. 
options are OPen, if YOU Just need an Editor? If you have 
can use BASIC for your word Processing needs. That i s why 
word Processin~ Prosram by Hr. Kwok appears in this i ssue. 

so YOU have 
What other 
BAS - 1. YOU 
the P.ASIC 

But what do You do for a word Processor, if You don ' t have either BASIC 
or RAE? Very simPlei Just set a copy of TEC 65 from the 6502 Prosram 
Exchange (address is elsewhere in this issue), TEC 65 is a really fine 
text editor. We Publish Frank's letter to show You how TEC 65 can be 
sreatlY extended. We will send a listing of the source code to Dave 
Marsh of the Prosram Exchar1se. Perhaps we c.an work out a three way 
arrarosement to Provide our readers with Frank's Enhanced SYM Version of 
TEC 65. Are any of YOU interested? Here is Frank's letter: 

Dear Lu:o 

I enclose a COPY of some modifications to the TEC 65 te xt editor• which 
I understand ~ou purchased some time aso. 

I was auite imPressed with the caPabilites of this lansuase, but found 
the lack of formatting a Problem. This arises when you alter the 
original text, and YOU still want a neat printout . 

The enclosed Pro~ram was SPecificallY written to link uP with TOPS (by 
the way thanks for Publishing lllY comments), I don't th i nk that it would 
be very difficult to change it to suit Your disk oPeratins s ystem. 

The following commands are available when You activate the formatter: 

\TlO\ sets the top marsin to 10 lines 
\BlO\ sets the bottom marsin to 10 lines 
\LS\ sets the left margin to 5 c haracter spa ces 
\R58\ sets the line lensth to 58 characters 
\P\ sets the page lensth to 60 lines 
\IlO\ breaks and indents 10 characters 
\El\ eJects TWO pages. \ E\ eJect s to the end of the current 

Pa Se 
\Ml\ breaks and sets line SPacins to two Cie one blank 

between lines) 
\52\ breaks and s paces two lines regardless of the invoked 

linespacin~ 

When the for~atter is not activated the te xt i s Printed e xactl y as it 
resides in the . buffer. 

MY doctoral thesis is entering it s fin a l stage, a nd I P l a n to submit it 
SYM - PHYSIS 5/6-45 
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bY February 1981. MY ne xt ProJect is a text fol' 0Perations Researchr 

which will emphasise the use of Personal computers. 

I hope YOU are over the maJor hurdles of getting Your book Published, 
a nd I look forward to the nex t issue of SYM-PHYSIS. In the me~ntime• 
kind regards from down under. It is getting bloodY hot now - I really 
s hould get mY office air conditioned! 

Frar1k •••• 

[Editor ' s note: Winter is enJoYins C!I summer in Australia right now!J 

MYSTERY PROGRAM 

Here is a BASIC Prosram which looks interestinS• and ouite useful. We 
don ' t know who submitted it, because it somehow sot separated from its 
transmittal letter. We vasuelY remember writins the author• to ask if 
he would mind resubmittins on cassette, because we were too busy to keY 
it in for test a nd reproduction. Our filir1s system is such that the 
orisinal letter has been misfiled forever, and we don ' t recall ever 
settins a cassette. If the author will let us ~. now. we'll give him full 
credit in the next issue. IncidentallYr here is a sood examPle of in
complete documentation. Every Prosram You write should be 'sisned and 
dated" in a comment line Cand even copyrighted, maybe), 

NOTE: This Program must be used with BBE-1 <Brown's BASIC Enhance
ments>. 

100 CLEAR 
110 PRINTCHR$C271+"E" 
120 GOSUB 680:DIM A$1501 :DIM NSCSOJ:DIM P$C501 
130 PRINTCHR$1271+"E" 
140 GOSUB 680:PRINTTABC10l;"**MENU**":PRINT:PRINT 
150 PRINT"TO BUILD A FILE TYPE 1" 
160 PRINT"TO SEE FILE-TYPE 2" 
170 PRINT"TO SEE INDIVIDUAL NAME TYPE 3" 
180 PRINT"TO CORRECT-TYPE 4" 
190 PRINT"TO SAVE FILE-TYPE 5" 
200 PRINT"TO GET FILE FROM TAPE TYPE 6" 

'· 

210 INPUT Q:ON Q GOTO 220,320,3so,430,seo.640 

\',,_ 

It 

220 INPUT"WHEN READY HIT RET CTO CLOSE THE FILE TYPE END FOR NAMEJ";X 
23 0 FOR I=l TO so:PRINTCHRS<271+"E"•GOSUB 680•PRINT"ENT NAME" 
240 PRINT"HIT 'RETURN' KEY"i:INPUT NSCII 
250 IF NSCil="END" THEN Pl=I:GOTO 300 
260 INPUT"ENT ADDR";ASCII 
270 INPUT"ENT PHONE ~·;pscII 

280 IF FRE<XSIClOO GOTO 300 
290 NEXT 

·. 

300 PRINT"FILE CLOSED--":INPUT"TO SEE MENU.HIT 'RETURN'"iX 
310 GOTO 130 
320 PRINTCHR$C271+"E":GOSUB 680 
330 FOR I=l TO Pl•PRINTI,TABC71NS<IJ,A$~IJ,PSCil•NEXT 
340 INPUT"TO SEE MENU HIT 'RETURN'"iX•GOTO 130 
350 PRINTCHRS<271+"E":FOR E=l TO lO•NEXT•INPUT"ENT NAME";NS 
360 FOR I=l TO Pl•IF N$1Il=N$ THEN 390 
370 NEXT 
380 PRINT"NAME NOT IN FILE":GOTO 400 
390 PRINTN$1II ,AS<II oPS .<II 
400 PRINT:PRINT"FOR CON~. TYPE 1, TO STOP TYPE o•;:INPUT X 
410 IF X=l GOTO 350 
420 GOTO 130 
430 PRINTCHR$C271+"E":GOSUB 680 
440 PRINT"ENTER THE LINE'S NAME TO BE CHANGE":INPUT N$ 
450 FOR I=l TO Pl:IF NS=NSCIJ GOTO 480 
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,, 
460 
470 
480 
490 
5 00 
5 10 
520 
530 
540 
550 
560 
570 
580 
590 
600 
6 10 
620 
c5 0 
640 
650 
660 
670 
680 
690 

OK 

NE XT 
PRINT"NOT IN FILE " :G OTO 550 
PR INT"E NT ER CORRECTED INFO." 
INPUT N$(l)d'\$(l),F'$(!) 
FOR T=l TO Pl 
IF T= I THEN T= T+l 
IF N$(ll=N$<T> TH EN PRINT"EXIST ON LINE";T:PRINT 
NE XT 
PRINT:PRINT: PRINT"THE LINE NOW rs:•:PRINTN$(IJ,A$Cil.P$(Il 
INPUT "FOR CONT. TYPE 1, TO STOP TYPE o• ; x 
IF X=l GOTO 430 
GOTO 130 
PRINTCHRS< 27l +"E " : GOS UB 680 
INPUT"MAKE PREP. FOR CASSETTE, WH EN READY HI T RETURN";X 
PRINT"COPYING" 
. SAV EV 1 
PRINT"DONE" 
INPUT"TO SEE MENU, HIT RETURN";x:GOTO 130 
PRINTCHR$<27l+"E" :GOSUB 680 :INPUT "W HEN READY, HI T kETURN";X 
PRINT"LOADING DA TA" 
.LOADV 1 
f'RINT"DATA LOAOED":INPIJT"TO SEE MENU, HIT RETURN"; X: GOTO 130 
REM *** TIME DELAY RUTINE FOR CLEAR SCR EEN*** 
FOR E=l TO 10:NEXT:RETURN 

MORE ON SOUNDS AND MUSIC 

We see from the 1981 Radio Shack Catalog, not onlw tha t TI's SN76 477 has 
~one UP in Price, but more imPort an tl ~, th a t TI has introduced a new 
sound seneration chiP• the SN764881 more amenable to co mputer control • 
at $6.99 (RS 276-17661. If anw of wou trw it, Please let the rest of us 
know your results. 

We used to think that the MTU Advanced Music Packase was the greatest 
thins in the compute r music business si nce the invent ion of the sGuare 
wave. But, not anw more! Now we feel that the MTU Advanced Real - Time 
Music Swnthesis TechniGues Packase has taken its Place. We s usgest wou 
read Hal Chamberlin ' s article (with the above ti t le) in BYTE, APril 
1980• and• if this interests wou, to send for the stereo audio 
demonstration cassette, which we have available. The MTU Package, with 
full source code listing, and three demonstration sco r e s• is ava il a bl e 
from the Use rs ' Group in SYM readable format, The Progr a m i s memorw 
intensive, Onlw one of the three demos will work in a 8 K swstem; the 
other two reGuire 16 K and 32 K, resPectivelw. 

KTM-2 TO KTM-2/80 CONVERSION 

Bob Mwers called today , Just in time to set into this extra page, to 
tell us that he is now readw to start shiPPing the KT M-2 Upgrade Ki t . 
The Kit includes two Swnertek ROMS• full instructions, and 'artwork' to 
show where to make the trace and JumPer modifications . The cos t for the 
Kit is $65, Plus shiPPins charges. You will need to b uw sockets , a Pair 
of 2114s, and a Pair of other ICs, in addition to the Parts SUPPl i ed 
with the kit. 

Bob asks us to adv ise those who have written and received no ans wer from 
him, that, while he was on an e xtended business triP• his office was 
moved from one building to the ne xt• and that manw of h is PaPers sot 
'lost ' durinS the short haul. Please write h im again with anw 
ouestionsr or to Place Your order. Hi s a ddre ss is on page 4-23 . 
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AND SOME WORD S ABOUT WORDS 

If wo u have i nterfaced TI 's ' Speak & SPell' to wour SYM, wou will be 
i nterested in the Phoneme Software Package, available from S.PEE.K uP 
SOFTWARE, 67 10 Forest Bend, San Ant onio• TX• 782 40 , 

MORE ON DISK SYSTEM S 

Quite a few o f our readers are beginnins to add HDE File Oriented Disk 
Swstems <FODSI to thei r SYMS , We <Tom Gettws and II Provided Dick 
Grabowsky of Hu d son Disital Elect r onics, Inc. with Version 1.0 of our 
SYM- FODS software Package. Since that time SYM-FODS has been e xtended 
cons iderabl w. The maJor extensions have included adding .CT <name) to 
RAE-1 to Pe rm it Conti nue on Disk • and .DISK (f ilename) to SWP-1 to 
P erm it con catenating discrete files into one lens seouentiallY ~ase 
numbered document lfo rtunatelw• Just in ti me to handle Jack Brown ' s verw 
t horoush <and verw Ions> SYM-FORTH Manual), 

SYM- FORTH has been desisned from the fi rs t to work with a sim u lated 
(cassette/ RAM) Disk Sws tem, and can easilw be Patched to 'for-real ' Disk 
Swstem. We are mak ins arrangements with HDE to Provide SYM-FODS users 
with all extensions on a timely, non-Profi t basis. 

CHE CK OUT TIME 

Maw we wish all of wou the aPProPriate Season's Greetinss, and a HaPPY 
New Year, even t hou gh a little ear l wT I ssue No. 7 will reach al l re 
subscri bers i n late January or earlw Februarw. Meanwhile• we will 
c oncentrate first on ans we ring the Pi le of o l d letters, some nea r lw a 
month old. They c o~e in at the rate of 2- 3 Per d a~, so there must be 
Pe rh a Ps 70 or so. Next, RAE NOTES NO, 3. 

Te achers Slorw vicari ously in the achievements of their students, in the 
same waw that Parents do with their off s Prins. Two wears aso, in our 
KIM daws, Steve Crescenti develo ped the s oftware for a lase~ s r aPhics 
s wstem , tested on an oscilloscope, DurinS the past wear• Tom Gett ws 
developed the foundations for a SUPERMON Extension Package, and Paul 
Close inPlemented a Voice Recosn ition Sws tem <12 word vocabular y , 
cooperative speaker' 95% recosnitior1l. These tasks were Parts of their 
Master's Desree ProJects. Two have sane into industr~; Tom is teachins 
at Cal State• Chico. 

This curren t wear • Hamid Kahangi is well into his ProJect of APPie 
II / SYM- 1 ComPlete Information Interchanse IASCIITJ, involvins cass ette. 
disk , and RS-232 subsws tems. Peggy Leuns, our first woman student to 
b ecome interested in micros• is usi ng the SYM as an intelliSent 
controller interface between an H-P Swstem a nd a s urplus incremental 
Plotter. Also, several students, bot h men and women, in our Industrial 
·rechnolos~ ma J or' with strons electron ic s backsroundsr are besinnins to 
t hink micro-digital! Durins the next wear there should be man~ 

i nterestins results to report to ~ou. 

We know that we ourselves will not be able to advance the 
s tate - of- the-a rt of Computer Music• Computer SPeech1 Pattern 
Recos nition, and Im ase Processins s ignificantly; we hope that s ome of 
our students maw. We do hope to become ve rw skilled in FORTH, because 
of our fee li ns that FORTH will enable us to a c comPlish our swste m desiSn 
goals more raPidlw than anw other Prosrammins tool <to us lansuases are 
merely tools for co mmunication>. 

We wi ll close with the same words that Jack Brown us ed in a recent 
lette r to us: 'Ma w the FORTH be with wou!' 
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