


































































































header var � for�-feed + blank linea + • 
tttle var 40 page headtng chars 

var 2 for separatton 
date var 8 date 
spaces! var 1 separator 
t1me var 8 time 
spaces2 var 2 before page • 
word_page var � 'PAGE ' 
page var 3 

ender var 4 blank line 

t other requirements• 

number comn � for binary - decimal 
pageno var 2 current page • 

ltnes var I current ltnes on page 
ipath var I tnput path • 

(0-�6) 

parmsll var 2 pointer to start commline parms 
buffer var 128 Input buffer 

start 
stll parmsll save potnter to parms 

t preset page • 
ldd •o binary part 
std pageno 

t preset datelttme area 
lea,. date,u 
ldd ... ,, 
sta date+2 
sta date+� 
stb ttme+2 
stb t1me+� 

t preset blank lines 
ldd UdOa 
std header+2 
std ender 
tfr b,a make two LF 

std ender-+2 
stb header-+4 
ldd epr1nt_s1ze<8+ff 
std header 

t preset the title area to spaces 
leall tt tie, u 
ldd es20(8+42 42 t space 

space.put 
sta ,,.+ 
decb 
bne space.put 

a put spaces between date-page 
ldb ••20 
std spaces2 
stb spaces! s1ngle one there 

a preset word 'PAGE • 

Ida e'E 
std word_page+3 
ldd •"PA 
std word_page 
ldb •'G 
stb word_page+2 

t process input spec 
ldll parmsll pointer to It 
lda •• mode•read 
os9 teopen 
bcs error_e,.it problem opening' 
sta !path new input path 

• get title (if) 
leay tl tie, u 
ldb ••o mall size to get 
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make. title 
Ida ,,.+ copy t1ll cr 
cmpa ••d 
beq rw_file ready to prtnt 
sta ,y+ else put in buffer 
decb filled? 
bne make.title 

. ------------------

.Begin read of f1le 

. ------------------

,..,_file 
bsr newspage set new page 

a enter here each ltne of ftle 

rw line 
l;a,. buffer,u read source line 
ldy •128 
Ida 1 path 
os9 lerdln 
bcs error_e,.lt 
Ida •stdout wr1te to std output path 
os9 i ewrl n 
bcs error _e,.i t 
Ida l1nes update line on page 
inca 
cmpa •page.length t1me new page? 
beq rw_fi le yes 
sta lines no 
bra rw_llne 

t elllt program with error 

error ell It 
c�pb

-
seof unless end of ftle 

beq quit ok ellit 
Ida •stderr say error 
os9 faperr 

quit 
clrb set no error 
os9 faelli t 

. ------------------

• Subroutine sectton 
. ------------------

t go top new page, updatings 
t 1- date, tl�e 
t 2- page • 

newepage 
clr lin•• reset loc on page 
leay date,u get new date 
bsr setdate 
leall number,u po1nt where pa goes 
ldd pageno 
addd •• 
std pageno 
bsr b2d 
ldb a4 male •o• to kill 
bsr klllOs make leading O's•spaces 
ldd 2,,. keep lo ... r-3 digits 
std page � put where belong 
ldb 4,,. 
stb page+2 
lea,. header,u print whole shebang 
bra string remote RTS 

eMt b2d,setdate,string,kill0s 

end start 
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1 convert binary • to decimal asci! 
I enter1 X points to �-byte array, 
I not Initialized 
I 0• value to convert 

1 alters1 0 

nam b2d 

I first entry1 :SOMar84 
I updates1 none 

I variable storaQel 
I none 

I tables1 

power fdb 10000,1000,100,10 

I beQin code1 

b2dl 
pshs K,y preserve reQs 
clr ,-s � make local storaQe 
pshs d save value passed to convert 

1 !nit the ascii array 
ldd •"00 
std ,,. 
std 2,K 
stb 4, K 

I ma1n loop1 Qet appropriate power 
1 of 10, see if remalninQ value of 
1 passed amount can have th1s power 
I subtracted! loop. 

factor 
leay p00o1er,pcr 
ldb 2,s current offset 
aslb 
leay b,y 
ldd ,s check aQalnst value left 

sub some 
cmpd ,y can -7 

bcs neKt.diQit no 
subd ,y yes 
inc , x 
bra subsome 

neKt.diQit 

std ,s save updated • 
Inc 2,s update indeK 
leal< 1,K �pointer in ascii array 
Ida 2,• done? 
cmpa •4 
bne factor no 
orb ,K should have <•9 left 
stb ,K 
leas :S,s waste local 
puis K,y,pc 

end b2dl 

Subrout1ne1 Get and Convert Date/Time 

I Qet system date 

I enter1 Y pointinQ to 17-byte array. 
I alters1 d,x,y 

nam setdate 
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I entry1 :S0Mar84 

I storaQe: 
number comn � for numeric conversions 

I equates1 
fStime equ Sl� 

setdate1 
I••• -b,s make space 
tfr s,x time packet 
os9 fStime � Qet 1t 

I prepare1 
ldb •b iterations 
pshs b,y count+dest 
tfr K,y source pointer 

I main copy loop 
set:Sno 

leaK number,u 
ldb ,y+ source byte 
clra 
pshs y 
bsr b2d convert to dec 
puts y 
ldd number+:S 
1 dK 1 0 S 

std ,,. 
leaK :S,K 
Stl< 1, S 

dec ,s done? 
bne ••t:Sno no 

leas 9,s fiK stack 
rts 

end setdate1 

Subrout1ne1 Print StrinQ at X-reQ 

• print strlnQ of characters to 
I standard output. 

I enter X pointlnQ to strinQI at ,,. is 
I lenQth of strinQ 

nam strinQ 

I entry1 :SOMar84 

I variables! 
I none 

I declares1 
!Swrit equ sea 

strinQI 
ldb ,x+ Qet count 
clra 111ake 16-bit 
tfr d,y 
inca stdout 
os9 iSwrit 
rts 

end strinQI 

Subroutine! Eliminate LeadlnQ O's 

I delete leadinQ zeros from an 
I ascii decimal strinQ 

I enter• maK to do in 8 
I X points at strinQ 

nam kil!Os 
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a entrya 30Mar84 

a variables• 
a none 

killOSI 
pshs b save malC 
clrb preset count 

klllchk 
lda b,lC see if '0 
cmpa ••o 
bne kllllC done if not 
lda ••20 r•s•t to spac• 
sta b,x 
!ncb see af maxed 
cmpb ,• 
bne kill chk 

kill" 
pul• b,pc fllC •tack, exat 

end klllOsa 

089 Disk Name Chano• Utalitv 

I thl• program allows for changing 
a the name of an 089 da•k. 
• Calling conv•ntaon1 
I 059:nam• (drave •pee> <new name> <RETURN> 

a drive sp•c I• valid RBF drive 1/dO, etc> 
a name I• 1-32 characters 

I separate sp•c from name wath space or comma 
I New name begin• l•t non blank, end• � RETURN 

ttl 089 O!sk-nam• chang•r 
ifp1 
typ• 059 Dl•k-nam•-chang• Utility 
nif 

I fir•t entrya 6Apr!184 

a variable storage 

orgv 0 

drive.•p•c var 16 for copy of drv parm 
nameptr var 2 ptr to name parameter 
opath var 1 path• of drive 
buffer var 2�6 info sector buffer 

• equates• 

offset set •tf offset in info s•c->nam• 
•td•rr ••t 2 

I 059 function call•• 

feelCi t equ eo6 
f•p•rr •qu eof 
i•op•n equ .84 
t•s••k equ eee 

ieread equ •e9 

t•writ •qu •sa 
i•wrln equ esc 

I string•• 

bad•p•c 
fcc 'Improper specification',•d 

start 
leay drive.spec,u cop drv parm->local 

driv.chars 

lda ,lC+ source from parma 
cmpa ••d invalid? 
beq invalid 
cmpa *'• ••parator7 

50 

beq getname yes 
cmpa ••20 same 
beq getname 
•ta ,y+ put to dest 
bra drav.chars 

getnam• 
lda •" bypas• spaces 
cmpa ••20 
bne gotnam• 
leax l,lC 
bra getname 

gotnam• 
stlC nameptr 
ldd ••a<B for whole drive 
std ,y +terminator 

I open whol• drlv• 
leax drive.spec,u name 
lda *3 for update 
os9 i eop•n 
bcs error couldn't 
sta opath save • 

lealC buffer,u wher• go•• 
ldy ·2�6 
os9 t•r•ad do it 
bcs •rror couldn't 

le&lC offset,lC advance to name 
ldy nameptr � new nam• 
ldb *32 max siz• of na� 

111ovenam• 
lda ,y+ 
cmpa ••20 invalid? 
bcs nam•nd yes, end 
sta ,x+ 
decb fi ll•d7 
bne movename 

namend 
cmpb •32 any read? 
b•q invalid no, bad 
lda ,-,. get last char, 
ora ••eo set MS bit 
sta •" 

I •••k back to start 
ldx •o 
pshs u 
lda opath 
tfr x,u 
os9 !sseek 
puls u 

ldy *2�6 � write back 
lealC buffer,u 
os9 i•writ 
bcs error 

quit 
clrb no -ror 
os9 f•elCit 

I bad cell on command 

invalid 
lealC badspec,pcr say error 
lda •stderr 
ldy •too 
os9 i•wrln 
bra quit 

I so.e disk error encountered 

_,..or 

lda •stderr 
os9 f•perr say error 
bra quit 

end start '68' Micro Journal 



RoundOff Errors ln The CoCo 

Peter A. S�a•l< 
5tar-Kit, Sof\ware 5yatema Coro . 

P. o. eo� 2o9 
Ht. �taco. NY 10�•9 

While Prepnrlng the aecond eattton of my bOOk on nume�tcel 
MethOd�. 1 recently ran acrota e orootem with tne numerical 
accur6CY of t�e Color ComPuter (or. more apectflcalty. Itt 
"lcr oaolt B&�tc) whtch mey be of Interest to other serlovs uaera 
or tnl• c�)Utftr 'or act enttftc or engtneer tno ePQitcetlons. In 
uerttcuter. Color ComPUter Bette nano•�• �rt tn a wey which 
reeult& In �ome error� which are nol nor�lly encountered on 
other tMchtne�. 

Tne very first Proorom In My bOOk Is e �ter-y tlrtOie 
o�atr3tlon of t�w a computer generate• e rror� • ..,.n tn trlvf•t 
prool�•· It •lmoly od01 0.0001 to ltoelf 10.000 tlmeo . end 
•nouto therefore otve en antwer o' ft•actlv 1. The prooreM Is 
easen�lally this: 

11£1< Pll()GRAH I 
10 � • 0 
20 fOil I • I 10 10000 
)0 5 • � • •  0001 

•o NEXT I 
�0 PIIIIH S 

wnen runnlna tnls program on an actual comPute�. w@ get three 
kl�s or onswer�' 

1. 11ftnv CC)nQiters C lncluot� some large I!'WIIInframes have 
tried) give an anawer less than t. 

2. � comouters vtve en exact an•wer of I. Tnlt venerettv 
occurs In thOse aystem• �tch ta-e o•tre POina to round numbers 
to the i r nearest btnarv eQuivalent. Corrou·ter' wfl1Ch u'e BCD 
erl thmettc lovch ao 6eoo oyotVMo uotng Ulterwy� Baolcol eloo gtve 
en e•ftC� ftnawer of 1. as dO most progr�ble calcut otors. 

). The Color Computer, un11�e every other computer 1 hOve 
ever trt&a . gives on ans•er of more then 1. In fact. tts an•wer 
lo 1.10000019. 

When �consider tne reason why errort of tnls type oecu�. 
the feet thal tne Color Computer gtvos on answer thot 1� too 
••rge It most unu,u.t. If •nvtntno. one would eMP4Ct an answer 
thet I • too •ma II, not too Iorge 1 

Errors of this l� ere ceuted by the feet thul most decl�l 
fractions Csuch as .1 • •  2, .01. and so ont cannot be ex.ctly 
expressed In the blnery �r sysc�. ror eKemole. even the 
alMPie declmel number O.t bee�• o never-endlno btnarv number 

.00011001100110011001100 • • • • • • . . .  

���h pairs of ones and zeroes repeatlng forever. Since a 
c�ter cennol POssibly hOld that Infinitely long number, the 
riQht eno of such e blner� fraction It cvt off. Thts cr�atea an 
error - the nuti'C)er stored Is eetuelty stMHer then It snoutd be. 

That Is ewaclly the point of my semote prooreM. The btnary 
equivalent of the dect�t numoer 0.0001 (In �st computers} ts 
actuetlv a btt on the s�tt •Ide. and so addlno ten thousand of 
these will gl¥e a tuM that ta also too 1�11. 

Kenv computers ettempt to �tnl�tze this prObl� In a fairly 
otrelghtforwarc way. lnsteed of juot cutting off the right end 
of o bl,..rv m.••-r omen It dOesn't fit lthto ts celled 
• tr�cat tno• ) and leevtnQ the left end •• Is. these •vat..s 
•round off• the remaining number to the nearest avalteble binary 
mnt>er. (lhls cen b<l Cle<I!Onotreted with oecl-1 nUIC>ert. For 
eKanple. truncating the oecl-1 number �.1e to Juot two Olglto 
wOUld give en snswer or 5.t. wher .. a rounding It to the neare at 
atglt would otve en ona�r of 5.2. whiCh Is clo•er to the ectuel 
value of 5.18.) 

Color CC)ftiC)Uter O.atc atao rounaa. bUt It round• too farl In 
the above O.CII'Nil ex..,te. thla ts •• If 5.18 were rounded '-'C) to 
S.) lnoteed of to S . 21 This te.Os to • Oeflnlte error. 

In oroer to oee whet hel>l>enl. run the foll.,..lng Pf'OQr.,.. 
Itt PUrPO>e lo to Otoplev e><ectlv how Color Computer 8eolc otorea 
.0001 In blnaryo 

I II£" PAO<IIIA" 2 
10 lET 5•.0001 
20 P•VAIIPTAISI 
)0 fOR I • P TO P•• 
•o PIIIKT HEXtiPEEKIII)I • "1 
SO N(XT I 

In tnlo progr_., we oet S eoual to 0.0001. In tine 20. P I t the 
adOre•• tn fMftl()ry where $ I • •tor eel. The rOR-N(KT 100Q t.hen 
Qrtnto the five b�U wnlch hOIO 5, In ne><-CI-1. 

Running the prOQr8M. � get the result 

7J 51 e7 17 SA 

Let u• took et thll to ••• what It means. (J •••� thet by 
now you are f�l11er with the relation between binary �r • and 
hexedeclmal numbers.) 

Color ComPuter 8eolc utea five byteo to store number•. Of 
these. the flrot bYt• otoreo the "cherectertttlc", end the 
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r�lntno four store the ·me�tt�se·. t To ettow for 'recttonal 
number�. Basic doea not �tore number� •• PUre t nteoers, •• you 
�tont dO tn e�s.mbly tanouaoe.l 

The �tlssa I• a binary fraction. which Is a lways eouat to 
or greater than • dect�t 0.5, bul less then I. (�he only 
e•ceptlon Is tna� t�e number zero �� �torea wltn a mentlsse o f  
0 . )  lhol 1�. the mdntt&aa I �  always •normalized" Ce•ceDt for 
zero). Thlt �ans that tne ft rst btt Is etw&y� a 1. Knowtna 
that the ftr�t bit o' o i l Nentl�•aa Ia always a �e. Color 
Computer Baste �aves a bit or apace bY omitting thlt I bt t and 
onlv PUtting In the r�lnlng blto after that. Instead. the 
ftrot bit location (the leftmo•t bit of �ne oecOnd byte of the 
numoer) Is used to hOld the sign o' the n�r. 

Hence the bytes Sl 97 17 54 or our 0.0001 give the �tlose 
as fot 1ows1 

01010001 10110111 00010111 01011010 
., ..... / \ ...... / \ ...... / \ ...... / 
! 51 e7 17 SA 
I 
•---Sign �ttt 0 means plus. I would mean minus. 

Since the First bit of the mantlaS4. • 1. •• omitted. the 
actual mantissa to 

.11010001 10110111 00010111 01011010 

The chara cteristic Is a oower of 2 which shOuiO be u•eo t o  
multlply the manttase to get the correct ans�er. T o  allow for 
ooattlve and negative �era. the chera�t�rlsttc Is offset by 
lne•l 80. SO thft� e byte of eo ectu.lly meent a Cherec terlttlc of 
o. Thus e1 wautO be e oower of 1. while 7r lone leoo then eo1 lo 
a POwer of -I . 

The largest POSalble cn.rac terl�ttc Ia Fr wntcn (after we 
subtract out the 00 offoetl bee�• 1r In neKeeleCIM&I. or 127 In 
decimal. �tence the laroeat t\UJCer whiCh can be e•presaed Is 
eooro• ltMte 1 y 

127 
2 

3e 
wnl ch lo approxl�tely 1.7 >< 10 

In our examQie. tne leading byte lo a 73, which to I) Ieos 
then a hexadeclmel eo. Nence the power l o a -13, ano oo the 
aoove mantt� ao should be MUltiplied by 

-13 
2 

In esaence. this add• tntrteen zeroes In front of the mentlsaa. 
wllh the result that the binary number which represents the 
Oecl-1 number 0.0001 In the Color C�ter 11 e blnery 

.0000000000000 11010001 10110111 00010111 01011010 

But tne correct blnery number shOUld act�tly be 

.0000000000000 11010001 10110111 00010111 01011000 111 •••• 
\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / 

l2 olgnlftcent Olglto 

We note thet 0.0001 In blnerv to en Infinitely long nUIC>er . with 
the r�tnlng portion (�Inning with the 111 • • . •  1 cut off 
becauae the computer cen only otore the ftrot 32 olgnlflcent 
OIOito of the mentlooa. 

NOw CC)fMS the IPIIPOrt.ent que•t.tona """'-" • 
too long to fit Into • 32-t>lt _,tl .. e. ohOuiO 
olft!PIV t>e cut off l trunc:etedl l No. •• we h ave 
ahOuld be rounded to the nearest POSIIble btnery 

btnerv nUMber lo 
the end of It 
already aeen, It 
n\.III'Oer. 

(Another Oecl�l ex�t• �V be uoeful et this paint. 
SuPPOn we heve • <lee 1-1 ....-r II ke 3. I •1 59 end went. to expreoo 
It In Juot five Olgtto. It to obvlouoly better to e><Qre•• It •• 
3. 1.16 then l.l•ls. olnce l.I•IS9 11 el�ot 3.1.16 eno thet -kea 
• an.lter error. The rule In Oeclmel Ia thet If the flrtt Olglt 
cut off lo • or Ina. Juot truncate. If It lo S or 1110re. tl\en 
round by edellno • I to the teat digit being retelned.l 

In blnery nunbero. If the flrat bit of the portion cut off 
Is e 0, then we olmply truncete. &ut If It to e I. then we edO I 
to the n••t digit to round yp. Hence when we thOrten the correct 
ans ... r (A b<llowl to 32 olgnlflcent Olglts end round It (b<lceuoe 
the Ill • • • .  part I on we cut off b<lglns vlth • 11. ve ohOuiO oet II 
b<ll.,.., 

AI .0000000000000 11010001 10110111 00010111 01011000 Ill .. 
eo .0000000000000 11010001 10110111 00010111 01011001 

\ .... / 
rounded V() frOIA a o to • 1 ---- J : 

truncete -----1 

'Hence e et>ove I• the b<lat appro><l-tlon to the dec:t-1 0.0001 
that we cen eKpreaa In 32 bits. But no. let ua compere this with 
the nUMber es It ectuelly eNisto In the Color COMPUter (t�lleel 
C b<ll.,.. ) I 

e • .  ooooooooooooo 1101ooo1 10110111 ooo1o111 o1011oo1 
Co ,0000000000000 11010001 10110111 00010111 01011010 

NOTE WEllo The corr ect (rounded) 
willie the Color c..._.ter•e verolon 
CO"'IPUter hes obvloua1y rounded 
plece1 hence Its 0.0001 lo ebaut 

binary nUMber endo with 001. 
endo with 010. The Color 

up by en e><tre one In the •5th 
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too DIQI Thlo Is e IOioteke. eno thuo eddl"'l thlo nunC>er to 
Itself 10.000 times It QUeranteed to result In a s� wntch It too 
large. tActually, even If �• u�e a POKE to fiM the number, the 
ans�er sttll c�t out wrong because the same roundlnu process It 
us..S after each addition, end oo the error I• still !N+de.l 

The p�Obl� Is apparently en error In Beste·� rounding 
,.outlf'\e. We cton*t even need a very fency progr..,. LO see thft 
error - Juot tr� oOMethlnQ like PAINT 0.102. end you will see 
that tne conputer prints the ens�er aa •.10200001 tnateed. lne 
DrObl� Ia aQdln due to a rounding error. 

Beale sefl'"'t to uae the aaMe rounding subroutine not Juat 
after a convertlon frOM dect�l to blnery. bUt al�o after 
ar I ttwet I c ooer at ton a. If you vent to exper l,.nt tOII"e l'ftOre to 
••• hOw Color Comouter Sette ��•• auch errora. hera are • Fe� 
al�le Beale lfne1 to tryt 

PRINT 0.0001"10000 - I ohOUIO g i ve you en answer of 0. 
Instead. you will get •• 65661287(-10. wnlch Just happen• to De 
e<�Uel to 

- J I  
z 

Thlt lndlcetu that the Dfnery enower, lnate..O of Delng Ju>t 
1.0000 • . • •  It In fact I.OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOf, .n•ch lo 
en error In the l2nd bit. 

Trv PRINT �. 102/1 ancJ �ou Qet tl\e riQht eroower, OUt try PRINT 
•.102/J•J end you oet en error. 

Another way of �ttretlng the teme effec� 
tUbstltut:e tfle line 

10 lET S • 0.0001 • 10000 
tn progr� 2 ebOve. It wfll then output tne result 

81 00 00 00 Of 

1o to 

wl\fch efoo lnolcet .. that the riQI'>tmoot Dlt of the 32-Dit 
IMI'tfne lo e 1. 

Smell error, In the hendllno of fractional numbers are 
unavoidable and nor�l tn binary comouters: �ney ere an Inherent 
pert of tht woy In which blnery cOftiPU·ter'J handle ao-called 

� f toet lno-1» 1 nt · n\.lft"bers. £•Perlenced D,..0Q,..,.,..,., •nt tc t pete 
these end �rk arouna th�. BYt the rounding routtne In Color 
COft'IXIt:er Beale 15 �right wrono • and ootentlftlly dangerous 
b4cause ll lntroovces error' Of • tyoe not nor�tly oretent, and 
hence not ontlclpeted by even e•pertenced orogr�rs. 

1112 Col leg" Ave 
Regina, Saskatchewan, Canada 
S4P lAS 
February 13, 1985 

Don Wlllla•s 

As a subscriber to 68 "icro Journal since 1978, 1 have noticed 
subtle changes In the journal and the rise and fall of Color 
"lcro Jou�nal. These changes 11111st come about due to advancing 
technology and the desire of the readers to keep abreast of new 
develo�nts. 

I read everything In 68 "lcro Journal. "Y direct needs are are 
support for the Flex system on a 6809 SSSO system using X8ASIC, 
TSC Anembler, TSC Editor, TSC Sort llerge and TSC Text Processor. 
The educational needs are for OS-9 on the CoCo. Stylograph and 
Dynacalc run on the CoCo. I have accounting packages to run on 
both •achlnes. I suspect that 1 am typical of •any readers and 
cannot use much of the infomatlon printed. However by reading 
through, a l i ttle bit rubs off and sinks fn to my thought 
processes. 1 would like your readers to underst.,.d that your bl t 
bucket prints what you receive. Many of us have solved lfttat to 
us was a tricky problen In software or hardware. The bl t bucket 
can be considered as our user group newsletter and It Is up to us 
to contribute. 

It is over 2 years since you printed anything tram me so here Is 
ay contribution. The TSC assembler furnished with oty Glmlx Flex 
printed a string of zeros following the date. Eumlnation of the 
object code revealed that the usecabler wu looking for the 
58167 hardware clock on the Gloth CPU. �Y CPU was SWTPC and �Y 
hardware clock wu a JP7 using a 5832. A disk utility that 
printed the tl��e on the ter•inal was 1110d1fled to write the ti-e 
Into Flex scratch and the assembler was patched to look It the 
Flex scratch rather than the 58167. If the clock was read for 
each header there would be a dl fferent tIme on each page. Thl s 
-ethod requires that the clock IIUSt be polled before the 
assellbler Is used. A key factor was that the 5832 software 
presents the tl���e digits In reverse order to the 58167 registers. 

The software for the JP7 hiS been prl nted In 68 "' cro before. 
Anyone desiring help on this should send a fon��atted s• disk 35 
or 40 trlc SS or OS along with S2.00 for Canadian post.ge. Please 
Include s- public dOIIIaln software on the disk. Also a text 
file Hsrlblng your Interests and your system. 

Weldy Nofhtt 
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Damon H111 
3261 Circle Oak Dr. NW 
Atlanta, GA 30339 

Dear Sirs: 
I was enjoying your January 1985 issue of Color Micro 

Journal, e s p e c i a l l y  Carl Mann's column on page 26 
because I use Telewriter so much. Unfortunantly, a 
good portion of that page and page 7 were obscured by 
a bad printing job and I'd like to at least get a copy 
of those pages. 

As Carl Mann probably knows, it's also )•ossible to 
use Telewriter's loader program to POKE in 6ns stepping 
and transferring drives 2 and 3 to the back side of 
double-sided drives, Until I installed ADOS, that was 
II'()' standard surtup procedure, which gave me a welcome 
increase in disk storage and a convenient means of 
back 1 ng up text files. The exact POKEs depend on the 
Yersion of Disk Basic one is using. 

I'111 very s o r r y  to see that you've discontinued 
publication of CMJ. I looked forward to reading Mann's 
column and the Basic09 column. While 68HJ is of at 
least s o m e  i n t e r e s t  to me, I may n o t  renew m y  
subscription H y o u  completely discontinue coverage of 
the Color Computer. 

Like a lot of owners, I can't really afford to bey a 
Gimh or one of the other big SS-50 systems, the CoCo 
was and is the best way for those with a lfmfted budget 
to get into c:o•puting cheaply end effecti�ly. If we 
can't get good coverage on hardware and software, it' 
going to be difficult to Nke the transition fro11 games 
to programming and serious applications. RAINBOW and 
UNDERCOLOR provide some of that coYerage, but more is 
needed. 

Some day I hope to get a larger and more capable 
computer, probably a single-board design and hopefully 
68000-besed with IIUlti-fllt!gabyte ���emory capabilfcy, herd 
disk and greatly improved graphics, the letter being 
one of my interests. The Macintosh is NOT whet I want 
in a computer, however. Too expensive, too 11m1ted in 
design and expansion capabilicy and generally just too 
"Apple". 

Your coverage of sfngle-board computers in recent 
issues of 68MJ interests 11e, and I'd like to get the 
related back issues prior to the March '85 issue if 
you'll let cne know how 111uch they are. 

20426 L1chfield 
Detroit, HI 48221 

Don Williams, Publisher 
'68 MICRO JOURNAL 
Hixson, TN 37343 

Dear Don, 
I've been a long-time reader (since your first issue) 

and sometime contributor to MICRO JOURNAL, and 1 enjoy 
(along with about everything else I find there) your 
editorials. You sound like a �ed-in-the-wool Motorola 
fan, probably like a lot of your readers. I found your 
ravings in the November issue particularly inspiring. I 
always knew I picked the right machine beck in '77 
(SwTPc 6800), but ft's nice to hear someone else holler 
about it. 

I had an inspirational (7) experience recently that 
I'd like to share. It'll probably have the safllt! effect 
on you that ft did on ���e. 

I w o rk a s  a t e c h n f c f a n  f o r  a l a r g e  
te1ecorunun 1catfons company that was once part of a lot 
bigger c011pany, if you know what I mean. They recently 
sent 11e to a two-dey school to learn about a piece of 
ancilluy equip11ent that we will soon be responsible 
for. It's Nde by a co111pany called Timeplex, and it's 
called a Statistical Tille Division Multiplexer. Its 
basic function 1s to take up to 24 channels of serial 
(RS-232C) data, and multiplex them onto two 2-wire data 
11 nk s. It co•es in a box that looks sot��ethfng like a 
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home computer. Inside, it has a motherboard and bus 
architecture, wfth seven slots for plug-in 'modules'. 
One of the .odules is called the control module, and it 
controls up to sfx other 11odules, each of which carries 
four channels of data. The control module has a four­
digit seven-segment LED display, four thumbwheel 
switches (with hex digits) and two switches for 
programming. From thfs 'front panel', you can program 
any parameter of any channel-baud rates from SO to 
19,200, l'lumb e r  of s t o p  b i t s, p a r i ty, 

synchronous/asynchronous operation, number of data 
bits, etc. It's progranaable to accept ASCII, EBCDIC, 
or Baudot code. You can also run diagnostics, whfch 
report the suspected trouble TO THE COMPONENT LEVEL. 
I 11ean, ft will tell you which IC to change! Of course, 
on power-up, the main module automatfcally diagnoses 
its half-dozen ��ajor subsystems and reports the results 
on the LEO dfsplay. The parameters are stored fn a 
battery-backed-up RAM that will maintain its data for 
90 days, so you don't have to re-program everything if 
you power t h e  whole syste111 down. There's also an 
option a 1 'supervf sory port' on the control module which 
allows you to plug in a CRT, keyboard and printer. 
llfth the keyboard, you can use an extensive bu1lt-1n 
'command language', which allows you to do everything 
the thumbwheel-switches allow and much 110re. Such as 
obtainin� hfsto�ram-type information about traffic, 
errors, etc. on any channel or either data lfnlt. Any 
channel of data can be explfcftly routed through either 
of the data lfnlts, or all 11ay be routed through one 
lfnk. It also has an optional feature called 'traffic 
balancing' where it wfll switch channels between the two 
lfnks to balance the traffic. If these multiplexers are 
used at both nodes (both the transmitting and the 
receiving end, usually 11 f l e s  apart) the built-in 
diagnostic facilities allow you to 'loop' the circuit 
both locally AND at the far end. Thfs 1s used to 
eliminate certain stages of equipment in searching for 
troubles. 

The instructor for the class (who works for the salle 
company I do, not the vendor) was ecstatic about this 
little box. He rightly attributed its treMendous power 
and versat11fty to its mfcroprocessor-wsed hardware. 

The hardware? The control module has about 16K of 
2716 EPROM and 16K o f  4116-type dynamic RAM. Each 
channel module has 8K of onboard RAM for buffering. 
Which channels use how much of the buffer under what 
circumstances is also programmable (frolll the main 
module, of course!) 

Oh yes, the control 111odule and each channel module 
has its own microprocessor. A 68000 you say? An 80867 
A Z-80? No. Each board has one 111' ol' 2-MHz 6800 (a 
68800). Not a 6809. A 6800. It's also choclc full of 
6821 PIAs and uses 6854 Data Link Controllers, too. 

Str a n g e l y ,  t h e  d o c u m e n t a t i o n  i s  a l s o  a 
technician/user's dream. Is this something that 
auto�n�tically happens to products buflt around Motorola 
microprocessors? The manual was written as if they 
were damned proud of this thfng and they want to make 
sure you know all about how to use it and program it, 
so you'll see how fantastic ft is tool 

Yours, 

�� 
Keith Alexander 

Letter from: 
Technical Systems Consultants, Inc. 

February 28, 1985 
Dear Don, 

I have noticed that "68 Micro" has been 
starting to cover 68000 related topics so 
I thought I would pass along some 
information your readers mignt find 
interesting. As you recall, Technical 
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Systems Consultants designed UniFLEX(tm) 
for the 68000 but the original 
implementation was on the 6809 since the 
68000 was not yet available. We started 
the 68000 version in August 1981 and had 
it fully operational in July of 1982. 
Since that date, we have continually 
improved the system and have developed a 
full line of support software. When the 
68010 became available, we developed a 
demand page 1 virtual memory version of 
UniFLEX. Thts version has been fully 
operational since June of 1984. I would 
l ike to point out that the primary 
difference between the 68000 and 680 10 is 
that the 68010 is designed to support a 
virtual memory environment which the 68000 
can't. UniFLEX is currently the only 
available operating system available from 
a software house which runs in a demand 
page6 virtual memory mode on the 68010 and 
6802 • (There is one other available 
Berkley 4.2 Unix(tm), available "as is!\ 
from the university.) 

The speed and efficiency of UniFLEX 
running on a 68010 is absolutely 
incredible, but the real winning 
combination is UniFLEX and the 68020. The 
performance is awesome! We currently have 
UniPLEX running on several different 68020 
systems in house and are in the process of 
rewriting every module of the kernal to 
take advantage of the extended instruction 
set and addressing modes of the 68020. 
Very shortly I will be sending you some 
kernal timings comparing the 68000, 68010, 
and 68020 versions of UniFLEX so you can 
see for yourself. 

The kernal size for the virtual memory 
version of the system is quite compact 
considering its complexity. It resides in 
approximately 36K of memory. We have done 
scaled down versions for process control 
which will run in as little as 8K of ROM. 
A lot of people don't realize the 
versatility of UniFLEX but we have done 
many dedicated, scaled down versions of 
the system. As an example it is the 
controlling software in t�e SWTPC PPI 
board and also in the GlMIX lOP. Both of 
these are small ROM based versions of 
UniFLEX! 

We have added a large number of 
features to 680XO UniFLEX including new 
system calls, and an expanded standard set 
of utilities. The list of added features 
is too long to describe in detail but a 
close examination of the enclosed UniFLEX 
manual will allow you to see for yourself. 
Besides the standard utilities, we have a 
full line of support software including 
Extended BASIC, BASIC Precompiler, COBOL, 
FORTRAN 77, C, Relocating Assembler, 
Linking Loader, and Sort/Merge. What's 
most important! these products have been 
running on the o8000 for quite some time 
(some as long as 3 years) and are 
available now. In the works are the 
Enhanced Printer Spooler ( probably 
available by the time this is read) and an 
ANSI Standard Pascal Compiler. 

In addition to our product line, there 
has been considerable support from outside 
vendors in the way of major product 
development for UniPLEX. To name a few, 
Franz Inc. has ported their Franz Lisp (a 
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full im p lementation of Common Lisp for use 
in Artificial Intelligence), Logicware has 
ported Prolog (again for the AI 
community), and Network Research Corp. is 
in the process of porting their extremely 
powerful networking package. Smalltalk 80 
is available under OniFLEX on the 
Tektronix 4404. In development ( b y a 
company we can't disclose at this time) is 
a DOD verified ADA Compiler which should 
be available in the near future. As you 
can see, this list is q uite extensive, but 
it is only a partial list. We have quite 
a few other development projects going on, 
both in and out of house, which aren't 
quite ready to be revealed to the public. 
We will keep you informed. 

One product of particular interest is 
our C compiler. Developed in-house, 
specifically for the 68000, it is an 
extremely efficient compiler. We actually have two C compilers, one · for the 68010 
(and 68000), and one for the 68020. The 
680 20 compiler takes full advantage of the 
additional addressing modes as well as the 
added instructions (I. e. for bit fields, 
etc.). Both com pilers are full Unix 
System V compatib le. The System V 
compiler has several extensions over the 
"Kernighan & Ritchie" definition, 
including enumerations, structure 
assignments, passing structures to 
functions, returning structures from 
functions, void types, and fully qualified 
structure and union members. The C 
Library, also System V compatible, is very 
extensive. I have also enclosed the C 
compiler manual (as large as the entire 
UniFLEX manual) so you may see for 
yourself the completeness of this product. 

If you would like to try out 680XO 
UniPLEX, there are currently several 
systems available (with many more over the 
next several months). We have a wide 
variety of systems available for various 
VME based systems, including Motorola, 
Signetics, and Force card based systems, 
as well as a version for the Motorola 
VME-10 system. There are versions also 
available for Tektronix, Pixel and 
Momentum machines. The Tektronix 4404 is 
a good example of how UniFLEX has been 
expanded to support bit-mapped graphics, a 
mouse, and other state of the art 
hardware. Tektronix is selling the 4404 as 
a personal AI work station, but since the 
system comes with our C compiler and full 
utility set, it is a great development 
system. GIMIX has announced their 68000 
system which will of course run UniFLEX. 
We are currently finishing four ports to a 
variety of hardware which we will be 
announcing to the world shortly. 

Several of our support products are 
also available to run on a variety of Unix 
or Xenix(tm) based systems and more are 
becoming available almost weekly. One 
examP.le is our Extended BASIC and 
Sort/Merge for the Tandy 6000 (and Model 
16). Since our BASIC is written in 
assembler language� it runs 5 to 7 times 
faster than Ehe »ASIC available from 
Tandy. If you have a need for any of our 
products on a 68000 based Unix system, 
give us a call. We may have it or be 
working on it. 
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Hopefully this letter has been 
informative to everyone. lt should bring 
you up to date as far as 680XO matters are 
concerned. One last note. We are still 
developing new products for the 6809. We 
have two new products we are quite excited 
about and they are almost ready to 
release. You should be hearing from us 
very shortly about these. 

Sincerely, 

Dave Shirk 

UniFLEX re�istered in u.s. Patent and 
Trademark ffice. 
Unix is a trademark of AT&T Bell 
Laboratories. 
Xenix is a trademark of Microsoft. 
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.......... �� 
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t. An lnclude flle, MATH.H, vhtcft dtftnts 1 nuab•r or u1tful 
eetheaatloal conetanta and dtflnes lht funettona ln the 
•otho•otlcol llbrory oa roturnln& floota. 

2. A llbrory of •otho•otlcol functions, LIBKATHC.R, &enerotod 
ualn& COlDIC technlquea, 

), A l l brory of ••the•otteal functlona, LIBKATMC.R, &onorated 
ualnl polyn•onlol opproal•otlono. 

A llatln& or KATH.H ond the oontenta of the llbrorles, LIBNATHC, 
ond LIIK.ATH, ore Included In the oppendh. 

Tho file TtST.C lo • alttple toot p r o c r  .. which oo•onatrotos tho 
u.at and aocurecy or the f�Jnct.tona. Tvo aaaplt outputs are 
proviO.d: 

TESTC.ANS cenerottd uotnc tnt TEST.C procroa ond tno 
COlDJC llbrory LJBKATHC 

TEST,.AMS ceneroted ualnc tnt TEST.C procra• o n d  tnt 
LIBKATH, library, 

In control, the polyno•lal opproal•atlon• nave on accuracy or 6-7 
dl&lta , Tno CORDIC opproal•otlona, vnlcb nave o apeeo ad•ontac• 
o • e r  lht polynoat'l epproateetlona, ehov '" accuracy of 
approsleatoly S-6 dl&lta. Aa uaual, tht trtconoattrle functaona 
1cctpl enauler arau•tnla eapreaatd ln radtens. 

Tht aourct fllu for both the COIIDIC and polynoatol llbrorlea oro 
tncludtd on the dtae, elona vtth ••••rat ea.Jtably lanau•a• 
aupport routtn••· 

Tho C-Loncuoae Kotheaatlco Llbrory h • • • l l t b l e  under tho 
follovtna operatlna tyote•o: ,.C DOS, KS DOS, fL£1 ono DS-9 f o r  
u a o  vl\h t h t  LJ T T IC E, KICIIDSOfT, C86, DESKET, IWTIIOL and 
KcCOSH/KIClC*UE coapt hra. 

Oear Don, 

Readers of '68' MJ who st1ll enJOY 
wielding a solder1ng 1ron and would like to 
add graph1cs to the1r S-50 bus '09 system, 
m1ght be interested in a design of mine which 
I am w1lling to make available to fellow 

enthusiasts. Briefly, the board is a s1mple 
bit-mapped, single-plane CB&Wl v1deo graph1cs 
generator w1th 16K of screen RAM C2 x 6264> 
giving 512 x 256 Plxels. It is based on a 
6845. Screen refresh is •transparent"; i.e. 
the CPU is not retarded and there is no 
d1sturbance to the display during CPU access 
of VRAM. Extended addressing is supported. 

Actually, the ma1n reason for developing 
the boa•·d was to improve my "C" progran'flling 
ability. Apa••t from a small "core" of 
low-level drivers in machine code, the 
graphics support routines Csymbol and line 
drawing, etcl are written 1n "C". 

I would be pleased to receive enquiries. 
If there is sufficient interest shown, 

could be persuaded to get a quantity of 
boards fabricated for distribution at minimal 
cost. (Enquiries from potential US 
d1stributors also welcome. l 

Yours s1ncerely, 

Michael J. Bauer 
P.O. Box 221 
Ivanhoe 
Victoru, 3079 
AUSTRALIA 

·sa· Micro Journal 

Our Don, 

Could y o u  p l e a s e  send me Information about the 
Wlndrush Screenedltor III that S. [. Media sells. 

Thanks very much. 1 a• new to the 68XX fraternity, 
having picked up my 6800 (40K), HF-68, and CT-82 at a 
local garage sale for SJO.OO!!I It took a whfle to 
locate your journal - It has been a lot of help thus 
far, even though most of the articles deal with the 
6809. 

Craig £. Henrikson, Ph.D. 
37 Herrick AYenue 
Del ... r, NY 12054 

1810 N.E. Fremont 
Portland, OR 97212 

Dear Sirs; 

Concerning E. H. Pass's enhance111ent of SWTPC's 
HIRROR.CHO, you left out a 'bls xloopO' before 'restor 
ldb trgdrv' and I think the four lfnes before 'chltsl6 
lda 11axsec' go before 'chksf2 tst single'. You are sav 
lng the Target SIR and replacing It after the m1rrorlng 
Is cocnplete. 

Also I 110dlfled TSC's PR.CHD to handle superscripts 
and subscripts and would be happy to share sane If It's 
of Interest to your reeders. 

Also, why Is 1t that your subscription rate less as 
to go fr011 1 yeer to 2 years than fr011 2 years to 3? 

Yours truly, 

.tJ�� 
Gary Le110lne 

4522 N. 22 Street 
Milwaukee, WI. 53209 

68 Micro Journal 
5900 Cassandra Smith 
P.O. Sox 94g 
Hixson, TN 37343 

Help: 

I ha� a problem which I hope SOlie of lilY fellow 68 ltfcro 
readers � be able to assist 11e with. 
">' Cl11fx syste• fs great, works well and fs �ry useful. 
8ut, using the Cl11fx video board and drivers for 
ter•lnal e1111latfon lea�s a lot to be desired. Using a 
P I A  for keyboard Input and the pr1•1tf� •te,..lnal-lfke" 
functions Is �ry lf•1tlng. 
Surely others out there have felt thfs proble•, and 
perhaps solved It be rewrftTirc �c sofbtare. I would 
sure 111te to hear fro• anyone willing to share their 
experience with me. 

thank you for your tl.e. 
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Gentlemen: 

Has anyone interfaced the following printers wfth the 
SWTPC 6800 CPU with a serial port, lst chofce, Paralled 
port 2nd chofce. Printers are: Rldfo Shack, 
Gor111a/8anana, Star Gell1n1-10X, Oltfdatl, Epson. 
Would appreciate any help. Thanks. 

John J. Fforfno 
518 - 85th Street 
Brooklyn, N.Y. 11209 

to: BoO> thy 
RE: SWTP� JI,CKD 

DeAr Bob. 

Nhel'll We 1\tlt p�o�rchued our SNTPc COI'ftC:U.tter bad. 1n '7f, We neur could 
t•t the pnnter dnv., cP.CHDJ to work 1111th our Centronic• 737 pttnt e r, 
luiul1y1 the coft\puter wu. not acllnowledgl.nt the lUST lead, and wo�Jld 
hant "'' after on e Character ••• sent, •• • re•vll, we wrote • drlver 
t��ith thftlng too'' for charu.ters and carruge return, the la tter l:l atf d 
\oll>Oft f'lumber of c"araccer• tent. We've been ustnt tilts drt"''' for sit: 
yea,., wiUCh is t omev ;,at tlow, a ut ad equate. 

lttcent mechanical daHJcvUy wnh "'' 737 c arn•t• return, ttoweYer, 
hat c.a�o�sect overwrtte• &nd lost dah '" lhlt uttacknowladged method, and 
,rompte-f us to anvest an at'l £peon fX-80•. tTt1anks for the ncommendation 
al!!lcl pr0111pt dahvery) Thus, We rauwestaqataG '"• P.CHD haue • TI'Us time 
a little otdat &t'ld wuer• 

AI U turn• out, we muted • auDUa poU\U The SNTPc documantataon for 
the MP·L• bou d ahows a BUSY lead lt'ldtcataon wHh 1 httla •bar• over 
tha •ord •BUSY·. TtUI of course m eans •Inverted IUSY• or •MOT BUSY·. 
API!tnntlr the P.CHD alho�straUd was wrlttaf'l before parallel pranter 
standarde. ware ad opted, sanca I"''Oit printer• Ull a ftOt'l-tnvarted BUSY. 

CFuru,., study of tftl doC�o�ll'llt'ltaUot'l revealed tome othe r antara•Ung 
potnta tuch asJ tl'le f•" that the computer teet the raa.dy lt�chcauon 
•• • result of a TRAMSJTIOM of lha bu•y lead .. SomeUung Wa, H'l '79 
did not und.,ttand from the doc"'aenta.uon at the uma.) 

Nlth fllinor .,odUtcaUoftt to the bat patterftl atored lfttO the control 
tttlttar IU'Ivarted 2-bat• Me ware d.tiehted to ••• Uta Iipson co"'• to 
life ll'ld llt.,ally pour out anformahon '" perfect forffto rurther , the 

salfta driver worked path c tlr wtth 737 • wHh a.bout a 20' '"'-' •.'•• an 
apaad dttptte occ.aatonaJ s low head ret ur n s • 

A haUnt it enclos ed - some of tt'• augirua labels are renalftael dwe t o  
111any codtno it.,atlona. out It 11 ••••ntully the tame •• u'• SWTPc 
drh•r• the MaJOt chang•• are urclad. Yov may *"" to drop t hlt 1• t he 
·au 8uc ,et• sac.lion fo� th o•• who have hact ttMthar pr oCihMt. 

p.s. Thu. ••• pdnlad with the reY!ted dtlvet on tl'le 737 • Tl'le luttng 
wtt ctone on the Epson ustne the saft'le. The t'sOft '' about thre e  tames 
faster, eftha.nti"t out ptogr•m,.ung effort on XDHS-IV ll h•d to gat at ani 

U T i t..IIV •1128 

C"lOO 
C.J.OO OO�D 

•C�� ib -
CJ.O� ib OOif 

.>C308 ib OOit 
C30h i<> 00�7 

CJOt EOiC 

C:IHI OJ() 
Clll 00 
C312 f-f-
C�l.J 00 

C31• :$.4 1'1 
C3lt. AE OC F� 

C3lY 8b 311 
C:l18 A7 01 

C31D 86 FF 

C:SIF A7 84 
C321 86 3C 
C323 A7 0 1 
C3r.l � '>2 
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v . w t v�- �· � -� 

P.l.I'1D • J..'MI\4 L.L.L Pr.tJNH.k 0RIV£F< 

01 /:SI/0� bv Oall Ad.a•11 
�Gr' cCJt•f IOur'•t•on• vs•nqt 

CA' • &lJSY l••d (Hor'I ... Jrwer\HJ 
CA:! • 6Tf?08E ( lnvetrt.-d J 

ORO ocW<:> 
Silt •-vo fNOS .. INIT ·P.COA INTERFACE! 

INI t L""A INI r1 ooENfRV VECTORS 
C LOS Ulf<A C L OSI 
PUlL LBRA PUfCI 
I'ClO> LJ<flA rt:Mrl 

PORT F'DB Oki)IC •0.4' .A.ul t Po<l 
810£ FCB 0 
RSVD FC:O (I 
FLAG FC ... ,,. 
CN1A FCti .. 

••• JNJ l l - lNITIALilE ,..lAC. PRJNlEA 

INIII P'SH'S X,A 
1-0• �R -INI'I PIA 
LOA •138 -SEL ODRB 

SlA , 
t..OA ltf"F -SE f OUIPUJ 

SlA � 
�� � -SEt.. OATA R£09 

PULS X ,A,PC 

(7) 

••• Cl..OSS - OIP Ctt 
C$�7 86 OD CLOSI LOA •-•oo 

... PUTCJ - PA J NT A...fU:O CHAR 
C32'J 80 lA PU1C1 8SR PCI«I 
C:S28 2A I'C 8P\. PUTCI 

C:320 34 16 - lt,B,A -PUT a-
C32f' A£ 8C DC LOX PORT ,PCA' 
C:S:S.2 A7 84 BTA o.x 

C33� ._, 8C DB CUI FLAG.PCR 

C:S:S7 IJD 23 8SR � C33'9 86 :s• LOA -STROBE \,0 
C:S3a A7 01 STA 

c330 80 10 BBR � _ ..,..I T 
031' ... 3C LOA -STR08E HI 
C3 41 A 7 01 STA 
c:s•:l l� .,. PULB x.&.A.PC 

• •• PCHK 1 - CHIECX FLAOIPOR1 

C-J4� 34 tO PC�*< I PSHS • 
C347 60 8C ce �B� f"'LAG,PCR 
C34A 28 0£ BMI PCHK'9 •READY 

UliLITY eta28 P,OUT - 02-:ll-8!1 PAGE '7 
------------------·-----·-·-------�-... --_ .. __ .. .,. ____ 

c: s.oc Ali: 8C llF 
C34F 00 01 

C3�1 2A 07 
C353 e.o 84 
C3:!>� BD 0::5 
C3:5 1 b3 ac aa 
C3:1A 3:1 90 PCH>tY 

Cl:IC l'l RT� 

C3:1D 00 ENDS 

0 £AROAC8) MTECTED 

s� .. liOL TABLEt 

CLOS C::I05 CLOSI Cl27 
I NIT Cl02 lN J T1 c� • • 
PQRT C:SO€ PU TC C3Q8 
SIDE CliO llllE c� 

Svei n Sola t-ed 
Thotateln Ste"'be'csvei tiD 
N-3600 Kon9aberQ 
NOA .. A1 

LOX PORT �PCR 
1ST I oX 
BPI. PCH1<'9 -HOT READY 
TST o.• 
8SR RTRN •BUSV-ACKNL.O WAIT 
coo. F·LAO,PCIR 
PULS x.PC 

RTS 

FCB 0 
END 

"onA c: u :s ENDS C35D F\..AG 
PCHK C308 PC!« I Cl4:1 � 
PUlCI C:S2'1 IIBVD C.lll RTRH 

C:SI? 

C}:IA 
C:l.:><. 

I have l'led the pl••••ure to reed your ••oaalne for a tew Mntr. a, aru, I 
lUte what I havt read, 8v\ t."'tre are tttlnQt •hlch t would lUra to 111 
•ora about.. I a• thlnlc J.no o f 68000 be ted •achlnet which are runnino 
to•• kine of utf.IX. there w•• an arllc.le ln tht january lasua whlc.h 1 
f o und lnt.eresllng, na•aly a short rewlaw of UNIX. Jr you can print •ore 
article• or t.h•t tclnd, I would bt vtty oleeaed. 

I Go 1\.ave hiC.f'l • ••ehlna. batect on the IJW!·bvs ([ urope) with a 51000 CPU 

anrt the na�"'aary Rjlllft, U•���>r, u•tiA�tf')ort•, floppy •nd 'l!llnet\•ster. It la 
rvnnln9 one o f \h• UHl:C. l ookellkes. ne111ely lORIS. lhlt ooeratln9 ty st.e• 
l1 dtll wateG by Whl \ltml th • anCI l S east ly adtp\eCI on •oat 88000 be ltd 
aachlnea. There is not need for a Jllelllor)' •ana9nent ayate• •• f o r •oa.t. 
UHI.l tytt.tas. 

lOAtS h • tmall s ya t.•• • leta than 2 llt8y\es, and the need for ler91 
discs ls not pre ae nt. ACt.velh, the rtrst tlll'le J sta rted tl\a s yat••• l 
had onh 2 floopydrlvea. 820K 8ytaa each. and H waa to llv a wlth. t had 
to tpllt tne sy s tem lf\to three dirferent dl•ca, and chancaa between th111 
and •Y ovn datedhca when neceeaary. But. ot cO\.Irsa, the wlnchett•r• 
5"8)'tea, w11 ordered vlthln '" year. 8ut tinea JOAJS II that t•ell, 
there are so•• llaltetiont ln lt, co•oarad with other UNJl to;s\eas, But 
the •oat vteful stuff la there. But the nice tr-lncat lllc:a ttd, avlc, lex, 
yacc and ••Ice ls not there. 8u\ lf you are v110 to olay with UNtX. rov 
will feel yourself at ho••· 

The aytta• nas posslblllths ror COIIIIOlllno or o ore• • written In P atcal 
end t. I he co•ol lar 11 oo��t�erful wl th oosatbl 11 ty to tune l t for you 
apaatrtc needa. ,.,.,, la alt o an aaaa•blar at oart. of th e co•oller 
tyat.ea, and a linker of covue. The P•scal Is verr Umlt.ad, ll lack a 
all \ha nlc• a•t.ant.lont vhlC'h •akas the lanou•o• ute fu l. that ls not 
tl'll c:••• \ill\h the C, which does "ot leek anythl�. but differ• • little 
froll'l other C-co•ollara, but lt abeolutalr to live with. 

On• thlno which ls not aupplhd with the ty ttam. It a tcreen adlt.or. 
lha uendarcl llne editor It there of c. ouua , but wary aoon. you wa nt to 
have 1 acratn adlt.or to play vltrt, 1o solvt tnla orobh•. 1 QOt a 
acraen editor fro• U.K., which ••• na•ed Thier (J did not at.olt ttl). 
'"'' Ia an (fiiACS·llke editor, and varr oowerrul. t hav e etlared vltn a 
few othtr screen editors, but nona of' \hi• can beat thlt one. You ••rba 
"'onder at»o ut the atr•n91 nama, just at I dlctl lt ls thor\ tor• for •Thla 
H:era Isn't. Evan F'lnd•, and find h an enot.l'ter screen acsltor. Thare l s  
only one function \t'da edit or lacktl fha oostlblllt.y t o  define • 
r11ctanovhr part of the acreen and copy thlt to anywhere elaa in the 
file or on tl\e tcr•tn. The ee!itor t'lat also al•oel text ror-•att1n9' ler\ 
anct rloht adju et .. A_ent. 

tr,are ls on e prottle• r do have. there Is very few. actual h none, 
softwere packaQ:et. which aauc�o�t.e under lORIS, available l'tara ln Norway. 
Whltel"'ith hat saneSt out a sh ort list or t.hlno• they clei• are 
available, but I ou••• there are •ora out there. I a• ttoac:lallr 
interested ln database•• calulatlon procarams af"d text for•attert. If 
there art enyone out there wr-o knowa about source a of such a tuff, plaaee 
tail ••· 1 c a n' t ••• any reeaol"' to •alee thlt toola •yaelf, when they do 
ealal ta•ewr.era . 

�nother t l'tl nQ whic h •l9ht lnt. a r eat. you, la • ahort deacrlpt1on of the 
hardwere I ute. It 11 a 11�elboard lyttall!, •"'''' averytl'11no real de a o_tt 
the board, ••"Pt the power lto�PPh·. tlOPP'r and w1nchaeter with the 
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Cllt 117 CCOD 

Clll 30 &D 0160 
controller. On boerd you wllJ fino ""• 68000, 5121C8yt.e ORA"• t28K0yte 
(PAO,.. two aerlel ports. t.l•er. o•rallll port. end ll-.e V"( lnt.u·r•c•. 
lht latter 11 not uaed now. but wlll be vhen 1111t.enolno tnt ayat.e•. The Cl tF 90 CD2.0 

STA 
LEA.X 
JSR 
LOO 
C..,D 
liNE 
LOD 
c ... o 
BH£ 
LDD 
AODD 
L8EO 

I.DD 
&TO 
LOQ 
STD 

LDO 
ITO 
LDO 
&TO 
LDD 
STO 

LDO 
STD 
LDD 
&TO 
8VIID 
8CS 
8 TD 
TFR 
LEAU 

L DD 
LltAV 
BSR 
L EA• 

&lX 
LOA 
ITA 
J&R 
8NE 
LDO 
&TO 
LEA• 

IITX 
L EAl 
SlX 

LEAX 
STX 
LDD 
8TO 
S'TA 
J .... 
JSO 
JU 
J*' 

OCFDRV 
LOOFCO.PCM 
O£TFIL. 

lite of the bOard Ll IMtll. 160•m b)' 2l5•"• stanoera dobbll (uroDoard. 
So tooet.hu vlt.h l.Sinch drlv•• end • swlt.chlnQ power supoly. lt. been•• • 
• v•ry cOIIIPICt "UNIX" Nc..hlne, non••oenalvl too (about $2700 h • r e  Jn 
Not·way. but we fl4,ve hloher orlcea on nardwtre then ln U.S.). 

H there •r• people out there. vho vould llke to knov .or• ebout ll'lis 
h0111brev project. just. aend • null to tne addres below ilt'<l tnfor••Liun 
•Ill 01 send you. lhe PCB ls available toqether ttlth the documentation 
and 1 hence. 

Well. now you know about • syst•• w·hlch ctlffert •o•• fro• what 
you •r• familiar wlth. 

• 5 COOK ROAO. 
IIVLAWO.S# 
CAPI TOVN # 7?00 
SOUTH Af'JtiCA. 

ilyvlnd ftol 
Veungtdtlavefen 1 
N-3600 KonoebtrQ 
Horw•y 

sso. 

6TH Pa_8RU'ARY I 91S 
OIAR 00-. 

PLIASI P1WO • w c: LOSIO A ltiHASHIO VIRSION OP •teO YS:J IL .. S 
U)C UTtLfTY AS P U ILISNIO U t THI II OVI'II. IR 14 tSSUI OJ' •• "tCitO 
J O UR -A� . I WOUL D AUIO LIKI TO IRI- G TO TO U R ATTIWTION A PROi t. llll 
WITH II:M SL.AG H II( KI•S 00 UTIL.ITY AS PU8LISMI0 IW TMI JANUARY I S 
ISSUI. THI UTILITY ASSUUS T HAT THI Y INDIK U GIST U I S - OT 
DlSTUit l aD IY TlCil U'TILJTY TltAT IS C.AL L-80 IV I'LIX .. S ' 00CMW O •. TO 
CO AAICT THJS Plt:OBL,IJI THI "t I.WD ID SHOULD II Pfii:SIAYID lliPO RI 
C, ALLU!G • OOC J1NO • AteO IUlSTOftiO UPOJII ITS R&TUR.w. II. 

P SHS Y 
JSR OCX'UO 
PULS Y 

RON ANOIItSON MINTIONIO THAT PIITIR STARK HAS USID A IYTI TO 
RICORD TJofl Tl"l THAT A J''IL.I WAS VRITT8tt TO DISK. llf THI llfTifti'STS 
0� STANDARDS WHICH IYTI W• S USIDt RON ALSO HDTIOMaO VARIAWTS or 
THI ,LIX PILl SPIC. SYNTAX. H I  DID MOT IIIMTION A ltURTHift VARIANT 
VHICM 15 AL50 VAt..ID .  AtiD THAT IS PILIJIIA"I.DRJVI IIU"IIR OR OIIIJVI 
M UMIIR.ftiLIWARI WHIItl THI DI .. AULT axTIN.SIOW lS USID. IG. 
.- .. L J. ST LnTIR. a WH&RI' THI OI'J'AULT IXT I" M SIO III I S .TXT 

I WOULD UKI TO WISH •• HICRO JOURNAL IVIRY SUC:CISS rOR THI 
PVTURI. aY-TI L-OOK' t.IKI A JOURNAL '0" I&M A .. O ITS CLOMI!J THI3K 
DAYS. 

oooc 
a:oo 
CD20 
a:n 
CC<ll 
0::4£ 

C00 3 
c:ooc 
COI2 
COl£ 
COY 
0003 
0006 
00 0, 

CIOO 

YOURS PAITHPUL.LY. 

JOHN RIT CHII 

• UJB. 0.0 II£Vl8J£0 
• 8€£ U MI CIIO .JOU� NCIV'S .. EIIt 1966. PA0r: 32 

• TtC PU8l.IIIHED PM)OlltAflt HAS S&VCIItAL PftO....._.... 
• l. TlC "LEI P .,..,.T LOCAT10H 18 OJJ'FIIItOIT 

FO* T><E -""'- Wliii810H OF FLU . 
• 2. IF AH ATTEMPT II� TO OP£N A F1L£ THAT 

RLI!EAOV E118T8 THE PROD- C-8. 
• 3. ,.,.....,.0 HOT llt£8tOU:O TO IT'S F"�· VALUE. 

• 1# THE LOO FlU THAT IS OP£NID OEFAUL.TI TO 
Tt<E WOIIIC O�IWC. 

2. f><E 11..00< T-Ell 1101/TINE 
• 3. THE ftCW VCCl'OftS Fa- JPCH2, 0UlCH2, FJII8CL8 

AND IOEICND AilE OH.. V l NST ALL£0 IF THE 
()POliNO OF nC L.DO FILE IS SUC:CEIIIP'UL. 

• •· OftLV Tl« SAYED \llCTOIItS. TK NEW INCH. 
CUT 0<. FIOICI.8 1101/T I NEB ANO THE LOO P I LE 
FC8 All£ RO.OCATED. 

• S. nc ABC\1'£ Plt0k.£Mil FliED. 

• AH UNOOCUPCNTIED FL[X VAIItiAk£ 18 SAV£,0 AHD 
• RDJTOftED. ll 18 l..AIL£:0 UTADR. LOCATED 

• AT •CC43/ 6 . 
• WOlLD S04EONE £N.. I OHTDI JC AS l 0 loll-tAT I T I & ' 

• &£E OIUOINAL PROGRAM LI9'TJNO FOfll COII'9CHlS. 
• rtUS Coati W,.. 0£RIV£0 F� A OJSASSEPUM.Y. 

• EXTERNAL. LADEL EOUAlES 

FCKXT £0U 
OEI'ORV EOU 
OCTFIL EOU 
I0£1<£HI) EOU 
M:"TAOA £0U 

P � T EOU 

WA�ftS EOU 
tNCH2 EOU 

CUTCH2 £0U 
PITOJ<O €011 
RI>TIAA EOU 
fl<&CL8 EOU 

1'"8 EOU 
FC9PTR tDU 

12 
occoo 
tCDlD 

OCC28 
tCCAl 
tf':C·4£ 
OCD03 
ocooc 
tCDI2 
tC.DlE 
OCDY 
01)403 
01)406 
•1)4011 

OliO 

CtOO 20 •• STAIUO BRA STAAl t 
Cl02 81 2£ 81 JA FCI 
CI06 &l 
Cl07 20 52 n •a FCC 
C 1 08 A l :5-3 •a ·� 
ctor: .__. 20 •2 S9 
C ll3 20 AA �2' 

tfU. ttt. tat. t3A. •at 

I Ft£HASHE.D 8'f J"l 

of 

Ct 1 6 8& 00 STARl1 L..� ••oo 0 I POJit SYS DRY AS DCFAUL T 
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Cl22 £C 04 
Cl2t toa3 AF'•6 
Cl21 26 10 
CI2A EC 06 

CI2C 10&3 A600 
Cl30 26 0& 
Cl32 £C 0& 
Cl3l E3 04\ 
Cl36 1027 OOC2 
CI3A CC 4C4F 
C t30 £0 OC 
C 1 3F a& • 7 
Cl41 ED 0£ 
CIA3 FC cc•3 
Cl46 £0 80 OOFA 
Cl4A FC CDI3 
Cl40 ED eo OOF:I 

Cl:ll FC COOD 
C154 EO 80 OOFO 
Cl5a FC 0404 
CI:SS EO 8D ('10£8 
Cl:IF FC CC28 
Cl6 2 EO 80 OOOC 
C16& 113 018E 
Cl69 2:1 62 
Cl68 £1) &D 0001 
Clf>F IF 03 
Cl?1 33 •t 

LOG&T 

••• 
•••F46 
L.009T 
6 •• 
•••600 
LOG81 
a. • 
10,1 
LOGEN:O 
•••c• P 

FC&En. X 
... , 
1•. X 
ACTADII 
A£TA.PCR 
OUT�• I 
IMiC.PCII 
INCH2 .. 1 
IWCC. PCR 
,.P$CL.I• t 
CL8V, PCR 
1'1f!Mf!HO 
""NO. PCI SAVE ot.O ICfC:ND 
e&tlE 
lUI. OW 

0WN£ND. PC� SAVE N£W ME:>IIHO 
o.u 
i, U Hf!W START AOORESS 

Cl73 CC 00•7 
CJ76 31 eo ooc• 

ei.£N(JTH ' 2 NO.II<BEit Of' 8Y'TE8 TO XI'U 
liAS£. PCII GET OLD STA AT ADOII£88 

CI?A &D 42 
CI7C 30 C9 0001! 
CliO AF C9 000£ 
Cl84 86 02 
Cl86 A7 84 
CUI& 90 0406 
CI8B 26 2a 
Ct80 EC C9 0002 
Cl91 "0 CC28 
Cl9* :SO C9 OOIF' 

Cl9& 1W 04 04 
CJ9B lO c ' oooo 
Cl 9+' 81' C D I 3 
CIA2 30 C9 0031' 
CIA6 81' CDOO 
CIA' CC 3EJE 
CIAC FD CC & E 
CIAF 87 CC!IO 
Clll2 7£ COOl 
Cl9:1 110 COY 
C I 98 80 0403 
Cl88 7E C003 

BAD 

Bt.IUFA IILOO< ..oYE IICUT INE 
LOOI'C8-8Atl l!. U 
SAWCB--E.U IIA\I£ LOCI FCB 
02 
o .• 
...... 
11<10 

�ND--I:.U 
..OCNO SET OE'W 10£1'1f!HO 
0C:LOIM1-8ASI!. U 
t:'MSCL&•I 
IIAS£-BASE. U 
OJTCH2•1 
l _,T -IIABf:. U 
UCH2•& 
••:s£3£ 
PIIOI<PT 
C..ltQMPT•2' 
WAA>OS 
N.PTERR 

FPISCL8 
.... _ 

• at..OCJ< f"ttOIJ£ ltDJT I NE 
• O•L.E'NOTH/2 
• VoOLD &fliRT AOOA£88 
• u•NEW snun ADDA£&8 

Cl8E 34 AO fiL .. IF't 
CICO AC 
CICI AE AI 81 
ClCJ. � Cl 
CICS 5I> 
Clef. 26 1'9 
CIC8 4A 
CIC9 26 F6 
CICB 3'5 C O  

CICO 30 80 �. 102\.0W 
CIDI 80 COlE 
CID& 31 &0 0061. 
CIDa 20 37 

I>SH8 
INCA 

LOX 
8TX 
DEC8 
8N£ 
DECA 
BN£ 
1>01.8 

u 

• v•-. 
..... 

81 

81 
u.PC 

MS06, PC• 
P81AHG 
II'>S£. <'C" 
M£ST0R 

CIOA 20 2D 20 4[ "SO• 

t..EA• 
JS� 
LEAV 
..... 
FCC 1- HOT t.NOl..G-4 MEI!ClftY FOP: A LOO --1. "0• 

CtO£ taF � 20 45 
Ct£2 4£ taF !SS 67 
CIE6 68 20 40 4!1 
CIEA •o AI' 52 5' 
Ct££ 20 46 AF 52 
CIF'2 20 6 1 20 4C 
CtF6 A.F 67 20 2D 
CII'A 20 04 
CIFC lOBE: C01 3 l.OGENO 

C200 AC 2£ 
c202 &6 o • 
C.204 A7 64 
C:206 80 0606 
C209 27 06 
c:zoa eo co� 
C:20E 7£ COOl 
C21 I EC 22 RESTOA 
C213 1083 CC2B 
1;217 26 05 
C219 EC 24 
c211 PO ccn 
C'21 E £C 26 ftrOIECH 

CZ20 �D CC43 
C223 EC 26 
CZ2S FD C01 3 
C228 EC 2A 

C22A FD COOD 
1:220 EC 2C 
C22t=' FD 0404 
C232 CC 2828 
(;23!1 FO CCU 
C23e &7 cc� 
C231 7£ CD03 

�ov 

LOX 
LOI> 
STA 

JSR 
oco 
JSO 
J"P 

LDD 
C,..PO 

-
L OD 
STD 
LDD 
810 
LDD 
8111 
LDD 
STD 

LDO 
STD 
LDD 
BTO 
STA 
J"" 

OUJCH2•1 
lA,Y 
.. 

Cl. I 
F>t9 
AESTO� 
APTE..:R 
..... _ 

2. v 

..ePOEND 
NC»>E:ClH 
•• v 
PEP'END 

£. v 
A£TADR 
a. v 
OUTCH2•t 
lO. v 
EN042•1 
12. v 
F..acl.S•S 
••2828 
PIIOOOPT 
PROI"tPT•2 
WARMS 

• THE COO£ WHICH FOLLOWS 

C23E 20 0£ - BRA OlllPTl 
C240 OJN£ND ""8 2 
C202 Mf!ND IIH8 2 
C24• R£T A fl>t8 I 
C2A5 A£T8 Rl18 l 
C246 0\IEC 11"8 2 
C24& IWCC ""8 2 

CHtCK TO SEE If' ANOT>Eit 

PROOlltA" At.. TER£0 fltEMEHD. 
GET 011101-. -.<O 

I 8 ftEL..OCATED 
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C24A C.LSV R>tll 2 
C24C 6AVFC8 RK8 2 
C24E 34 16 OUlPTl -· A, 9,1 
C2l50 30 8C 39 LEAX cc.�C&,PCA 
C253 80 0406 JSR F"'i 

�6 30 8C ED L£AX CO"JE:C,PCR 
C239 AD .,. J&ll C O,lC:l 
C238 3:1 'J6 OJTIIET I>UUI A,S.I,PC 
C2:5D 34 16 CCL OS£ PSHS A, 8, X 

C23F eE 060'J LOX F'C&PTR 
C262 27 F7 8EO OUT RET 
C26 4 E:C •• CLLIST LDD 0,. 
C266 34 06 - A, II 
C261 30 .. £4 LEAX -u.• 
C268 AC IC 0£ CCOIPX C&AVFC8. PCR 
C2U 27 01 SEO IOHOR£ 
C270 &6 04 LOA •• 
C212 A� •• 8TA o.x 
C27• 80 0406 JSR F>IS 
C27'7 AoE £1 IGNORE LOX O,S•• 
C2, 26 [') - CLLI8T 
C218 � 96 Pt.l.S A. 8,X,PC 
C270 3• •• IN>UT - II, X 
C271' 3 0  a c  c6 LEAX UII£C. PCR 
C282 AD 94 J&R co. xl 
C28• 30 ac o:� LEAX <LOOFC8,PCR 
C287 BD 0406 JSR ">IS 
C28A 35 ,. ....... 8, X,PC 

C28C I..OGI'CB EOU 
C28C IIK8 .. o 

C2CC CUT- £0U 
C2CC RK8 0100 

008£ LENGTH I!OU OUTBUF-BAB£ 
018£ SIZE £0U •-BA9E 

Ef<D STARTO 

0 £R�RC81 DETECTED 

LE7 Electronic Specialists, Inc. 
171 South Main StrMt, Natick, M81t. 01780 

(1117) 1155·1532 

SOFTWARE PROTECTION CUIDE & CATALOG 

Elec tronic Specia lists is offering a 40 page color 

catalog describing power line problems such as noise 

and high voltage spikes. Damaging and disruptive 

effects on Program execution are described. 

Typical Software problems and suggested solutions 

are inc luded , Hundreds of protective and interference 

cure products are described, Request Catalog 8Sl. 

Don 11lll1-., Sr. 
61' Micro Journ al 
S900 Cauandra S•l tl• 
P .0. IIOX 869 
Mheon, 1M )7)4} 

Doar Doft: 

David a, Porreet 
1854 Woodr!n '-our� 

IClrkwood, Hluourl 6SI22 
014) 96S-o577 

lftclooed Und a dhk vltll • utlllty 1 wrote that 1 flnd Mry 
uoeful. t pro1ra• prl-rlly ln IM.�IC And hAve need of tlex 
conveulona qulta often. Perhapo otharo would •teo rlnd >l 
ueeful. 

I'" been rudin« the Journal Alnce ito Inception and u .. a.,_tlllfl& 
rr- al-..et eftr'y l•eue, Tlulnlul 
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sb:§JJ 
Davld l'o�ot 

t HU COIMRSI(Jij UTiliiY 

t PlACED IN PUBLIC DOMIN 10 JAN � 

t D. R. fOAIIEST 
t 18l4 IIOODfiM COURT 
t URJCIIOOD, �ISSOIMI 6ll22 
• 13141 965·6571 

t POS111011 IND£PENDE•T CODE 
t Llll\oS 1• UIILITT COIIWII SPACE IJCIOOI 

t SYNIAI Of COMAJIO IM&UIIUI CM 8E H{IUJ 011 D£CIIW.I 
• u•t£1 u�•n 
t £1MPlES 1£1 stOOl Of 1£1 2$6 

t DOS EQUATES 
CDOJ IIMIIS EGU JCD03 DOS IIARIISIAIH 
CDI8 PUICHR EIIU ICDIB PUT CHARACTER ROUTINE 
CD14 ftRLf EIIU IC024 CAMIAG£ RETURN LIIIE FEED 
C042 6ETI£1 EUU JCD42 6£ I HE I IIJMU FROII IUFHR 
CD48 INDEC EGU JCD48 6£T D£CIIIAI. IIUIIIER FROII IUff£11 
CDJ9 OI/TD£C EQU fCDl9 OUTPIII DECIIIAI.. NUIIIIER 
CDlC OUIHEI EGU tCDJC OUTPUT 1£1 NUIIIIER 
CD27 MITCH EUU ICD27 6£T IIEll IUFFER CJW!ACTER 
CCI5 UTPWT EGU JCCI5 POINIER 10 IIEIT IOFFER CHARACTER 
CD I£ PSTRMO EDU ICDIE PRINI SIRIIi f4 TlRIIINAIES 

CIOO OR6 ICIOO 
CIOO 20 OJ HEI lilA LIST ltUIIS IN UTILITY COIIIIAIID SPACE 

CI02 02 YN FCI \IEJSION NUIIIER 
CIOJ 0002 HUIII fOI I£111UI!8U 

Cl� ID em LIS I JSR NITCH 6ET NW CHARACTER 
CIOB 81 24 CIIPA ... S££ If HEI Sl • 
CIOA 24 05 liE O£C CHECl D£CIIIM. 
CIOC liD con JSI! 6[111£1 liE T HE I MUIIBEJ 
CIOf 20 01 lilA 01/TPtll 60 PltiNT II 

t If NOT I( I Sill 

Clll 81 20 t€C CJV'A 1120 IICIP 
till 27 fO IIEQ LIST SPACES 
Cll5 7A em KC MTTI'IT 8ACI: UP PO INTER 
cue 10 CD48 JSR 1111£( 6£T D£CIMI. MUIIIER 
Cll8 12 NOP *P INTO GUTPUT 

• 

tOUTPUT ROUTIII( 

CJIC 25 35 OUTPUT BCS !:RROR If £�011 
CIIE AF 8((2 511 HEINO,PCR STOllE BiliARY •1.1118ER 
C121 30 8C Of LUI I(JIO,PCR POINI TO IQIU 
Cl24 10 em JSII PCRlf IIEM liiiE TO PltiNT OIC 

Cl27 86 24 LOA 1'1 SH liP HU SY"BOL 
Cl2'1 10 COI8 JSR PUTCHR OUTPUT K£1 S 16M 
me eo cox m OUT HEI OUTPUl H£1 HI6H OIID£R 
Cl2f lO 01 lEAl 1,1 STEP 10 LOll OAOER 
m1 to COlC JSR OUIH£1 OUIPUT NEt LOll OAOER 
CU4 lO ac cc LEAl 1£1110,1'0 POI•I TO MIER AUII 
Cll7 84 20 lOA tl20 OUTPUl A 
em ao CDJ8 Jstl PUTCIIR SPACE 
CIX 80 em JSR OUTO£C OUTPUT DECIIIAI.. IHJIIER 
Cllf 10 em JSR PCRlf SPACE TO NO liiiE 
Cl42 7E COOl JPI' MMIIS IIEIIIill TO DOS 

• 

•E�tt 
• 

C145 49 4E 56 41 IIIYAI. FCC 'INVAliD llf'UI' ,104 
Cl49 4C 49 44 20 
CI4D 49 4E 50 55 
Cl5l 54 04 

CISl 30 8CH UROR LEAl IHYAL,PCR I'GINT TO IIESSA6E 
CJ56 ID CD IE JSR PSTM& 
CIS9 10 em JSR rtRlf CLIAR iiJf'F£1 IF R£01R£CT£D PIIIMTER 
me 7£ COOl Jill' .aRIIS MO DUll 

END I( I 

0 ERROII (II DETECTED 

S'YIIIICl TAIL£1 

0£( (Ill EIROR CISJ 6ETHU C042 HU CIOO I£1NO CIOl 
IIIIEC CO.. IIIYAl Cl45 liST Clt5 MITCH C027 UTPIIT CCIS 
11100 COlt OUTIIEI CDJC OUTPUT CllC PCRI.f C024 PST-II& Cll[ 
PUTCIIl CUI VII CI02 IIAIIIIS COOl 
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Classified Advertising 

TELETYPE Model 43 PRINTER - with serial 
(RS232) interface, and full ASCII keyboard. 
LIKE NEW - New cost $1295.00-0NLY $759.00 
ready to run. 
Call Tom - Bob, CPI (615) 842-4600 

For Sale: Motorola 128K Memory Boards, 
removed from SWPTC S/09 $795.00, SWPTC 
8212 Terminals D e mostrators $795.00, 
Haze l w ood Dynamic 6 4 K  Memory Boards 
$395.00 Call ask for Tom (615) 842-4600 

Wanted to Buy: Used 6 8 0 0  & 6809 FLEX 
software. Commercial and public domain. 
Send description and asking price to: John 
Current, P.O. Box 273 Honolulu, HI 96859 

OS·9TM SOFTWARE 

SDISK-Standard disk driver module allows 
the use of 35, 40, or 80 track double sided 
drives with COCO OS-9 plus you can 
read/write/format the OS-9 formats used by 
other OS-9 systems. $29.95 

SDISK + BOOTFIX-As above plus boot 
directly from a double sided diskette $35.95 

FILTER KIT H1-Eieven OS-9 utilities tor 
"wild card" directory lists, copies, moves, 
deletes, sorts, etc. Now includes disk sector 
edit utility also. $29.95 ($31.95) 

FILTER KIT H2-Macgen command macro 
generator builds new commands by com­
bining old ones with parameter substitution, 
10 other utilities. $29.95 ($31.95) 

HACKER'S KIT H1-Disassembler and 
related utilities allow disassembly from 
memory, file. $24.95 ($26.95) 

PC·XFER UTILITIES -Utilities to read/write 
and format MS-Dosr .. diskettes on CoCo 
under OS-9. Also transfer files between RS 
disk basic and OS-9 (requires sdisk). $45.00 

SS-50 USERS: Half price closeout of 256K 
dynamic ram boards, making way for new 
Megabyte design. 

BOLD prices are CoCo OS-9 format disk, other 
formats (in parenthesis) specify format and OS-9 
level. All orders prepaid or COO. VISA and Master­
Card accepted. Add $1.50 S&H on prepaid, COD 
actual charges added. 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244-8152 
(For best service call between 9-11 AM Pacific Time.) 

os-9 Ia a lrldem811c of Mlcrow"e and Molooola Inc. 

MS-OOS Ia a lrldemark of Mlcrosou. Inc. 

·sa· Micro Journal 

Selling GIMIX 6809 computer with clock, DMA 
disk controller, 56K RAM. FLEX-9, OS-9 

software. Only $1295. 
John Pomeroy (216} 372-4457. 

6809 COMPUTER SYSTEM: SWTP mother board, 
& Power supply, Percom CPU with serial, 
serial board, 48K RAM, dual 5inch drives, 
SO Floppy controller. BEST OFFER! Perkin 
Elmer 5 5 0  CRT terminal, Soroc IQ 120 CRT 
terminal, two TEK-COM acoustic mode (300}. 
Joe Wicklund (206) 481-2812 evenings (PST) 

WANTED: SWTPc MP-LA, Usect or Public Domain 
FLEX 6800 Software. Any help appreciated. 
Call Craig after 5:00 EST (518} 439-6770 

SWTPC S/09 Computer 
64K, CT-82 Terminal, Dual Floppies, 4 Serial 
Ports, 1 Parallel Port. S-32 Card, FLEX 
9.0, TSC XBASIC, Editor, Assembler, Text 
Processor, Pascal, Debugger, Utilities, 
More. Excellent Condition. 
Keith T e a gue ( 4 0 5 )6 2 4 - 5 1 5 8  W e e k days, 
(405}624-0621 Evenings. 

otw>ILER EVALUATION SERYia:S 
By: Ron Anderson 

The S.E. rEDIA Dlvtslon of ea.pwter 
Publishing Inc. 

Is offering the follOwing isleSCRIBER 
SERVICE': 

otw>ILER <XW>ARISION N«> EVALUATION REPORT 

Due to the constant end rapid updating end 
enhenchment of numerous compliers, ana the 
di fferent utility, appeal, speed, level of 
communicat ion, memor y usage, etc., of  
different compliers, the following services ere 
now being offered with periodic updates. 
This service, with updates, will allow you who 
ere wary or confused by the various cfelms of 
complier vendors, en opportuni-ty to review 
comparisons comments, benchmarks etc. 
concerning he many different complfers on 
the market, for the 6809 microcomputer. 
Thus the savings could fer offset the smell 
cost of this servlce. 
Many have p u r chased compliers end then 
di scovered that the particular complier 
purchased either Is not the most efficient 
for t h e i r  p urposes or does not contain 
features necessary for their application. 
Thus the added exp e n s e  of purchasing 
additional compller<sl or not being able to 
fully utilize the advantages of hfgh level 

language compliers becomes too expensive. 
The following COtJPILERS ere reviewed Initially, 
m o r e  wIll be revi e w e d ,  com p ared end 
benchmerked as they become evalleble to the 
author: 

PASCAL "C" GSPL WHIMISCAL Pl/9 

Initial Subscription - $39.95 
(Includes I yeer updetesl 

Updates for I year - S14. 50 

S.E. rEDIA - CPI 
5900 Cessendre Smith, POe 794 

Hlxso� TN 37343 
615 o42-4601 
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Give Your 05-9 System The Power It Deserves! 
Total Management Planning Soll.ware present. 

The 1'1lii/P�POWER SERIES 
I 1'1���. 'it�e TMP FREEFORMJFILER �,.,. ,..,. !��'Premier Text/Filing Program! 

UNIQ UE CAPABILITIE : 
.- TilE On.a:crtVE: For th<*' who ,...,nt to <11ndomly o10I"e lnforma­
tJon. but A'IJ'Ieo.,- II quiCkly, the /o'R EEf'ORM Fll.ER 1.1 desogned LO bndj.,'l' 
tht' gap bet,.t't'n ,.,rd p�1n1111nd lmd111onal databue management 
progra...,. 
.- THE KEYWORD SYSTEM: /1.1 you enter or ed1t your text. you can 
tielt't'lony ,.,rd u a "KEYWORD" or "KEYPIIRASE.'' Each "CARD" 
can contain u many u 1 17 KEYWORDS. and up 10 mne pages of te.tt 
s1m11ar to ft 3" x 6" card, w1th no field restriction& Each "Fil.E 
DRAWER" cnn ronta1n up to 32,767 pagea! 
.- THE SEARCII: Search for Lhl' Cord Tille, KEYWORD. or a com· 
blnalion of both Plu' "WILD CARD SEARCHES" 1111\'t' t1me! 
.- THE RESUI.TS: Lhot the titles of eard1 found, print, or write the 
eordt to o d11k Ole for Inter pr1n11ng or UIM' with 11 ,.,rd proee880r 
GIVE YOU MORE ABILITIES: 

• BUSINESS: Appo1nlm�n!A, omee phone nnd oddret���mdcxCI!. In• 
vcntorv. Jerv1ce cull, vt>ndor hsiA. o nd sa lea order& 
• WkiTE;RS ANO R•;SF.AHCIU:RS: f'or mdexlng. crof!l!· 
refercncin11 or cu tologan��o nnd leglll &nd ml'dlcal rcteDI'Cb. 
• PE:RSONAt.: Tho poulh1laue.s nrc end leu art and eo1n col 
lecllonA, bill PQ.YIIII!o tax rt>conlll. and home IR\'1!ntory 

NO'TE: The "'REEfo'ORMI/o'ILER mtegrotes dol8 mto the "POWER 
MANAGER." 

'68' MICRO JOURNAl. Sttld: "'T'MP f'REEFORM FILER a s o  Oex­
obl� Program that cun be used for o multitude ohaska Without requ1nng 
a Computer Scaence background 11 very UIM'ful Program" 
Requires 128K, OS-9 Version. $195: Unillex version, $295. 

The TMP POWER MANAGER 
• . •  Best In fill Cfu§! 

POWERFUL CAPABILITIES: 
.- More charactertl �r t'N'Ord (76(1()1 than any other prc>grftm 1n 
..... ti11J!8' 
.- F.ach daLAbue can conl81n 32,767 � w1th up to ISO l'ield.1 
1n each record and up to 50 character� 1n each field 
.- """'t'rful Sort •nd Rl'porl Gt'nl'ratlon c•p•blfities. 
.- ORTING on any fiel d or on a combmallon o( field.ll. 
.- lntr�cate math CALCULATING bet,.,_,.n fil'lcb. 

GIVE YOU MORE ABILITIES: 
• POWER MANAGER can cre.tlll' CUSTOMIZED Lf:TTERS. IN· 
VOICES. COWMNAR REPORTS. OR LABEL FORMA7S for 
maahn11' 
• Our Uteri put POWER MANAGER to ..-ork for them to do 
cuatomer maallng• pnt due notaet'S onvo1c1nll . sales analy1111 

'"',-ntorll.'l credit, 1RIU111nee ond employL.., I'OCord& chent profile 
reporu. track1n11 _-tock portfohoc. and much more. 
... '1'11/o: BOTI'OM LINE: The POWER MANAGER 1a th" best1n 11.8 
cla8tll Rt>qull't'' 128K. 1366. (0S.9 Only) 

The TMP POWER PLANNER 
• • •  Unet1U1tlled In S�tJd and Power! 

• The POWER PLANNER 18 an elcctronac sprcJOdshceL with exlrll 
Sf�(!«� and """cr due LO 11 un aque feoture calletl"c1rculor refercnc1ng"that 
recolculotea only the related cell• In the epreudaheet 
• Oatil and formulae con be cntcrt'<l IN ANY ORDER. And. you don't 
have to kt'tlp rt'Clllculutlng for the right anawcr 83 1n other apreadaheclll. 
* SPEC IA f,IZEO REPORTS can be eataly created by 0\'erloying any 
number o( I!Creena ond uutomoucolly updotmg one 1preod$hcet wtth 
another! 
• Other feature11 anclude "Snap Shot" prmtang. full 13-<ligit prec1J10n. 
standard anthmetac and trag funcuona. and a worksheet that w1ll d1aplay 
up to 264 I"''oo-. by 266 columna. 
* The Speed and � .. r o( the POWER PLANNER make 1t a natural 
(or Budget1ng. Caah �'low ComparU!On&, Sa leo FoN!C88U, Profiv'Lcoa Pro. j'I!C11ona. and all k1nd1 o( f'1nanc1al Anal)'llll and "What If' Cakulat10111. Rl'qul�• 641<. •260 10So8 Only). 

Tbe TMP FRONT-END • • •  A Powerful Menu Program 
• The FRONT-END olloww the Wier to ull u !' TI.t P or other program s 
auch u apphulaon PI'OI!"'mlo edatora. 1hell '!Cnpta. or eommand.a. from a 
menu l)'l tem Capocaty 11 11<!\'l!n men u IJCI'eeJU. each wtth up to 36 menu 
op llona. producang

_
262 opllona. Can be called from non."n!P prognuna. 

RequJret1 64K, OS.9 Version $50, Unillex Version, S7ll. 
Tbe TMP L..ABELER 

• Leta >'Ou make large q_uontollea ol I abet. on &eCOnda. w1th opllont (or 
auLOmat 1c n umbering and ..,lecllng the number o( copae. o( each l&bel 
Var1able p1tch and 8 hne �n Great for Senal Num� ln\-entory, or 
malung a qulc.k Shlpp1ng lAbel t'76. UnlOex Only • 

.,.. ORDERING INFORMATION: TMP SOFTWARE 
2431 E. Douglas • WichJta, Kansas • 67211 

.,.. OR CALL TQLJ,FREE: J-8()().266-1382 Ext.47 
We accept VISA, MC, AMEX, money orders and checks. 

NCITE: 'i'IHt IN'rttnr <omiN'f!Y cf T /ltl' Sdl """' n,., Unllf'd Sollw•rtt Co. . 
II n(JW rla• dl11rlbmor •nd 1upporr orj/nnrullon fOr TiiiP s.n .... ...._ 
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Available 
Assembled 
and Tested 

compact 
Rexible 
6809 
computer 

Thv new ST 2900 lyllem - I CO<nP .. II S.K lmall Duaone51 Of hOI>I>Yrll con>I>Uit< 
•• only one ol 111 mant POIIIble �HgutlltOnl Among 111 featutea .,e 
• Smoll enougn 10 nOlO 1� your nafld• (Eutoc.,o 111e 3 9 x 6 3"1 
• T "'o bo.,O sy11om I Of greater •eraellloly rnan arngle 00.0<0 eomw1er1 
• CPU eo.ro poworlul 6808E procesaor 1111( "' S.K RAM 2K�K EPROM, 2 

RS232 aerrer pons wrm aottw&re programmable bau<l 11111. 16 bll 
c:ounle<lllrnot Run rho CPU boaro 111 by II Mil, Of plug your.,... cullom boiiO or 
ou• FOC ooaro 11110 I he ••pansiOn connec10f 

• FOC Boaro oouble siO-uDIO-clenany IIOpj)y oask conororter w11n 
aojuatmeno tree orguat 0111 MpiiiiOf &tid "''"' PfOCOmpensauon 2 8 1>11 
parallel POfll 2 10 bit counoermmer1 proiOIYP•no area 

• Available aa bare PC OOirOa or tullr ••••,..�IN ond •••••• boards All 11avo 
aotoor mask bOIII alclll plus allkacrooneo componenl overlay 

• OS.8 for only $48? 
Well. noo qulle But lhll'l all you pay '"' our OS 9 Con""rsaon Package which 
tell you uae lho tow cost Radio Shack CoCo vere•on or OS.9 on our ST-2900 
ay111m Sa•o Sl31 oil 1111 auggosteo llal r»lce or OS-81 11o prow••"""'"• I• 
ln•.t••"'· Supporll CoCo OS 9 lfld soafldaro OS-9 IO<mat ells!< a 

• CPU bare too.rd plus EPROM �5 FLEX Convorsaon Pachago S29 
FOC bare 00110 S38 OS.9 Con•erslon Pac'ago �9 
CPU • FOC 001ro set assembled ana rest eo S32ll 

• AOO S5 lhiPplnglllafldhng ($10 o•ereeul Tnaso P<•cea are rn u S lunas <:ana 
01a� oro.,, call or wrue IOf p11ces r.,ma money O<Oer: ceruheo check VISA 
...llA �alii ...... • _., • .-.. . �.1.-. C:.. ·�·· Ollt••••�it,Of\1 1"0 ..... .. � ... 

[!J >1- > 
Wrlle lor lr" btochure •tid ,. A �[>I compttle pnce hsL 

rV\ (EOC) � 1• 5 pm PST) 

'I' T�<HN<>L<><71zS 
2261 E 111h Ave. Vancouver. B.C .. Canada VSN tZ7 

I II NEW PRICES II I 

258K, 512K, 1 MEG MEMORY SYSTEM 
� a.tp.Mtble •tth DMA COMrolte.ra. Runa •t wp co 2Mfu •llbout &t:nt- ntJ .. 
MRDY or hHerrupte.. tf•.t H OCIC�I oa ._,4 OAT fot YM .-ah CPU card.t 
wle- o OAT. 128"• 2541\, $12K or IM 1111• por catd. field vrocr­
()pttoe.f eottrl"-r•toe alao--a 4M ltJie .Wreu re.a hulnc lllll'eott boer4 OAT) 
•• ..._ CPU cMace• or � ... I rear •••ec� .,,,.,. 
TURBO wau .. t 41hl aotr.ar• ..,.. •-or, dtapoauc.a •""'ted •lUll the 171te.-. 
'",.td: 2561t:Uts. 1ZII:S545. 51ZI:S7ts. 1024l:SIH5 

oa.ettk tiU.PtHftl Md �� .. 110.00. Ut«ta •-•.1! SIS.OO. QPI� �•rd 
•rte- P'ltCNte. CetbJe:fl ctt.d.. COO. pcrt.OMJ chcd.t ••.ac deal before 
•htJReM. rea. ,._,.._ 1 Md )' NJea t.a.�.o Slltpped Noel 10 lO d.l)'t.. a.e.k:r Mid 
..-k)' dhC':OIIIIlt ewaii.W.. 
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CORPORATION 

(),/7 W. \'irginia St. 
Milu•at1het>, WI 5:J2(J.I 

N f.l) 27fi-29:J7 

'68' Micro Journal 

c 
for the 
6809 

WAS NEVER 
BETTER! 

INTROL·C/ 6809,Version 1.5 
lntrol's highly acclaimed 6809 C 

compilers and cross-compilers are now 
more powerful than ever! 

We've incorporated a totally new 6809 

Relocating Assembler. Linker and Loader. 
lnitializer support has been added, leaving 
only bitfield-type structure members and 
doubles lacking from a 100% full K&R 
implementation. The Runtime Library has 
been expanded and the Library Manager is 
even more versatile and convenient to use. 
Best of all, compiled code is just as 
compact and fast-executing as ever - and 
even a bit more so! A compatible macro 
assembler. as well as source for the full 
Runtime Library, are available as extra-cost 
options. 

Resident compilers are available under 
Uniflex, Flex and OS9. 

Cross-compilers are available for PDP-

11/UNIX and IBM PC/PC DOS hosts. 

Trademarks: 
lntroi-C. lntrol Corporatton 
Flex and Untflex. Techntcal Systems Consultants 
OS9. Mtcroware Systems 
PDP-11, Digital Equipment Corp 
UNIX. Bell Laboratones 
IBM PC. lnternattonal Business Machines 

For further information, please call or write. 
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THE 6809 "UNIBOARDmM 

S I NC:
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TT�� KIT lfew1 

AND SCIENTIFIC USES! �� • 
64K RAMI DOUBLE DENSITY 

� FLOPPY DISK CONTROLLER! / 

BLANK PC BOARD 

sgggs 
WITH PAL'S, AND 

TWO EPROMS. 
FOR 5·1/4 OR 8 INCH 
SOURCE DISKETTE 

ADO $10. 

$249°0 
COMPLETE KITI 

FULLY SOCKETED. 

PRICE 
CUT!! 

THE COMPACTA UNIBOARD'•: Through special arrangement with COMPACTA INC., we are 
proud to have been selected the exclusive U.S. Mfg. of their new 6809 UN I BOARD'• COMPUTER 
KIT. Many software professionals feel that the 6809 features probably the most powerful 
Instruction set available today on ANY 8 bit micro. Now, at last, all of that Immense computing 
power Is available at a truly unbelievably low price. 

FEATURES: 

* 64K RAM using 4116 RAMS. 

• 6809E Motorola CPU. 

* Double Density Floppy Disk Controller 
for either 5-1/4 or 8 Inch drives. Uses WD1793. 

* On board 80 x 24 video for a low cost console. 
Uses 2716 Char. Gen. Programmable Formats. 
Uses 6845 CRT Controller. 

• ASCII keyboard parallel input Interface. (6522) 

• Serial 1/0 (6551) for RS232C or 20 MA loop. 

• Centronics compatible parallel printer Interface. 
(6522) 

• Buss expansion Interface with DMA channel. 
(6844) 

• Dual timer for real time clock application. 

• Powerful on board system monitor (2732). 

YOUR CHOICE OF POPULAR 

DISK OPERATING SYSTEMS: 

FLEX'" from TSC see 

OS9'" from Mlcroware $199 
Specify 5-1/4 or 8 Inch 

PC BOARD IS 

DOUBLE SIDED, PLATED THRU 

SOLDER MASKED, 11 x 11-1/2 IN. 

Features commands such as Go To, Alter, Fill, Move, Display, or Test Memory. Also Read 
and Write Sectors. Boot Normal, Unknown, and General Flex'". 

Digital Research Computers TERMS; Snopmenlswoll be made approxomalely31o6weekufler wo 

(OF TEXAS! receove your order VISA MC. casn occepled AO<I $4 00 snoppong 

P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 225-2309 USA AND CANADA ONLY 
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FEATURES: 

BLANK PC BOARD 

WITH DOCUMENTATION 
$45 

SUPPORT ICs +CAPS· $18.00 

FULL SOCKET SET • $15.00 

ASSEMBLED AND TESTED ADD $50 

* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 
* Fully supports Extended Addressing. 

56K 

64K 

* 64K draws only approximately 500 MA. 
* 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 

YOUR HIGH SPEED APPLICATIONS.) 
* Board is configured as 3-16K blocks and 8-2K blocks (within any 64K block) 

for maximum flexibility. 
* 2716 EPROMs may be installed anywhere on Board. 
* Top 16K may be disabled in 2K blocks to avoid any 1/0 conflicts. 
* 0 ne Board supports both RAM and EPROM. .----c -L_o_s--E """o-u=T-s,....P"""E..,..C.....,IA _ L _ ___, 
* RAM supports 2MHZ operation at no extra charge! :!M

H
:6!�:�:����E

R
03221�:�c>S::6��� 

* Board may be partially populated in 16K incrementS. RAMS. WE WILL SELL THE REM AINING 
STOCK OF BLANK PCB'S WITH DATA FOR 

16K STATIC RAMS? $17.50E A.THESEFORMERLYSOLOFOR$50. 

The new 2K x 8. 24 PIN. static RAMs are the next generation of htgh denstty, htgh 
speed. low power. RAMs. Ptoneered by such compames as HITACHI and 
TOSHIBA. and soon to be second sourced by most major U.S manufacturers. 
these ultra low power parts. feature 2716 compatible p.n out Thus fully 
Interchangeable ROM/RAM boards are at last a reality. and you get BLINDING 
speed and LOW power thrown .n for vtrtually nothing. 

Digital Research Computers 
(OF TEXAS) 

TERMS: Aad S? 00 postage We pay balance Order 11nder SIS add 75C 
handhng No C 0 0 We accept Vos� and MastorCharge Tex Res nlld 5% 

TAx Forergn orders (except Canada) add 2� P & H Orders over SSO add 
85t tor P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 225-2309 
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DISKETTES AND 680X SOFTWARE 
SUPER SLEUTH DISASSEMBLER EACH $99-FLEX, $101-0S-9, $100-UNIFLEX 

•n1trt.cHvety generatt• aourn Oft dtak with labels., lnctudel Jlttf. Iebei dtffnltlon. btnt'"'Y flit •c:htlng, etc. 
op.clly 6800. 1,2,2,5.8.916502 voroion or Z-8018080185 •••••on 
OS-9 ond UUIFlEJC vorolono oloo procno FlEX objeco file lormoto 

OBJECl ONlV vor01nno· EACH SSO·FlEX & OS-9. S49•COCO DOS 

COCO DO� ovolloblo In 6800 1.2.3,5.8.9/6502 vo•o•on ono, 

CROSS-ASSEMBLERS EACH $50-FLEX/UNIFLEX/OS-9, ANY 3 S100, ALL $200 
·-·'· lor 180•. 650•. 680•. z-eo. 8048'51, 8085. 68000 
true. modultr. ft..-.ttndlttO croa•-•a.umbltrl, Wtl1ttft '" C 

8-bU oourtt lncluoed 0"1• wlllt oil crooo-oo.umbltto tto• S200} 

DEBUGGING SIMULATORS EACH $75-FLEX, 5100-0S-9, $80-UNIFLEX 
op.clly 680011, fll)61105, 6502 1809 OS-9, Z-80 FlEX 

OBJECT ONLY vor11ono EACH S50-<:0CO FlEX & COCO OS-'1 

6502 TO 6809 ASSEMBLER TRANSLATOR 
1rtnslatt' 8�2 IUOQtltnl to 6101, noUI\0 lftt.A.A.Cl COf'VttltOftl 

6800 TO 6809 & 6809 PIC TRANS LA TORS 

$75-FLEX, S85-0S-9, $80-UNIFLEX 

$50-FLEX, $75-0S-9, $60-UNIFLEX 
ttanalt1tl 6100 euoorama to 6101. 6809 progrtma to PIC 

FULL-SCREEN FLEX AND UNIFLEX TSC XBASIC PROGRAMS FOR 6809 
twlch complete cut1or c.onuoo 

DISPLAY GENERATORIOOCUMENTOR 
MAiliNG liST SYSTEM 
INVENTORY WITH MRP 

TAllULA RASA SPREADSHEET 

SSO w/oourct, S25 without 
$100 w/oouree. S50 without 
SIOO w/oourto, S50 without 
SIOO w/oourto, S50 without 

DISK AND XBASIC UTILITY PROGRAM LIBRARY $50-FLEX & UNIFLEX 
ed•t e.acto,., e.on dhectory. metntaln maattr c.••·•log, do d•a.k •ort•. arat BASIC • ••. 

CMODEM PROGRAM $100-FLEX & OS-9 & UNIFLEX, OBJECT-ONLY EACH $50 
ptovut ... mettu-dr1VIf'l tlle<ommuf'l;c.•UOf'l5 fac.lfnfft. with tarmif'lal mode. up/down load. MOO£M7 protoc:ol, Itt 

5.25" SOFT-SECTORED DISKS E.ACH 10-PACK $13-SSSD $15-SSDD/DSDD $25-DSQD 
Atnerlc•rt·-·m.cte. ••c.lltftt Quain\'. wUh tacketa and hub ''"0' 

SS-50C 256K 1.5MHZ MEMORY BOARDS BLANK $100 A&T $350 
with lnauuctiOf'l "''"u•l. Kftelft.tiUcs. attd delay II"'· all ,.,, teedUv avt�lablt 

Most program&. ir'l aourc.e on dtP. apecify computer. d•alt att:e. operating ayatem 
Contect CSC tor full cataloa and dtaltr lnfonnatlon. 

25% dtacount tor multrote purchea ... of ''""' cuogram on aemt ord•r. 

For VISA and MASTER CARO, gl•t account, exp. dtle. pho"t US Iundt only, 
Add OA 11111 tu. and S�� ahlpplng: no shipping for dlaJI.a In 100'1 

IUNI)FlEX trademar\. lechnlcal Svattma Conaultanta. OS-9 tradem•rk Mlc:roware. 

Computer Systems Consultants, Inc. 
1454 Latta Lane, Conyers, GA 30207 

Telephone Number 404-483-1717/4570 

SOFTWARE FoR 

THEHARDCORE 
tFORTH 
from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801, 6809, and 68000 

••• • tFORTH SYSTEMS 
•• FORTH PROGRAMMING TOOLS from the 68XX&X .. 
.. FORTH specoallsts- get the best" .. 

NOW AVAILABLE-A varl aty or rom and disk FORTH systems to 
run on and/or do TARGET COMPILATION for 

For all FLEX systems: GIMIX. SWTP, SSB. or EXORcisor Specify 
5 or 8 inch doskene. hardware type. and 6800 or 6809. 

.. I FORTH - extended hg FORTH (1 dosk) $100 ($1 5) 

6800.630116801.6809. 68000.8080. ZBO wilh hg line edolor 
.. tFORTH + -morel (3 5" �disks) $250 ($25) 

Wnte or call for onformauon on a speooal system to fi1 your requore· adds screen edilor. a bl X1ended data types. ulllilles. 
rnen1 games. and de 1 s 
S1andard systems available for these hardware-

• • TR5-80� F - available from The Mocro Works 
•• firm F H on� $350 ($1 0) 

6809 rom systems for SS·SO. EXORCISER. STD. ETC 1 �ly hl.es code Includes HOST sys1em 
EPSON HX·20 rom system and targe t cornPtler 

�g 
Ia� mable code 

COLOR COMPUTER 
� 

and 1 h eus source No royalty on targets Re-
680016809 FLEX or EXORCISER dosk systems. 

� 
1 Include tFORTH � 

68000 CPIM-68K dosk systems. MODEL II 12 1 6 _.fi 68000 rom based s>'stems 

� 

OR OGRAMMING AIDS- elaborate decornpiler$1 SO 

tFORTH is a refoned version of FORTH lnteres1�� ard , \ �RTH for HX-20. ln 16K roms for expansion unol or replace 
FORTH. faster 1han FIG·FORTH. FORTH i�f !oif\piler 1t!¥1'A. \ BASIC $170 
an interpreter. II executes orders of malfl�t ter lh��· .,-

•• 1FORTH168K for CPIM·68K a· dosk system $290 preUve BASIC. MORE IMPORTAI\r,-C .EV LO NT Makes Model16 a super software development system. AND 1ESTING is mu�. iiW"! n co Ia uages 
such as PASCAL and EVfil....� CO S are 

•• Nautilus Systems Cross Comptler an omporlanl concern I • need � I - Requores· tFORTH 1 HOST t at least one TARGET 
hrmFORTH"' os for the program�Sho needs to squeeze the - HOST system code (6809 or 68000) $200 
mos11nto roms. llos a proresslonai�Oilrammer's tool for compact -TARGET source code 6800-$200. 6301 6801-$200 
rommable code for controller applocauons. same plus HX-20 extenstons- $300 

' IFORTH.,., 6rmFORTH ate,._,.,..,, 01 Te- � 
' FlEl'. 11 o- 01 TICilne8! Syaoems � InC 
,. CP M-eeK oa It- 01 Oogolel Rtwttefl InC 

TALBOT MICROSYSTEMS 1927 Curtis 

6809-$300. 8080 ZBG-$200, 68000-$350 

Manuals available sepatately - proce on ( ) 
Add S6 sys1em IOf shlpptng S 1 5 fOf loreogn air 
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WIND RUSH MICRO SYSTEMS 
UPROM II 

,I�UJitS eno ·tUif U :S: lUst, 
flSOI, 12716, US16, 121lZIUJl.A, 
RCNt7&416, t2764/2764A, U$04,. 
ll1lllll71l... - ll1�. 
l•�tet, f•reut, ... ftOtOf'ota. 

MO P'II$0MALIJl N)OUI.f$ t(OUIIttt 

ttff(l't fntel it..,t oroor ... 1,. 
(te) hole-..ntN for Intel 
l1t.4, l1tU MIS l7lS6 o.vlut. 
JftUU lt�t progr ... l"9 ,...,,., 
ttrte •v•r•;• progr• .. tno t t .. of • 
l764 fro. 7 •tnutu to 1 •'nutt 
U ucondt (undtr FLU) lll'lth 
erutlr 1arproved nltabtlhr. 

fully tncloud p04 whit S' ot 
fttt ribbOn ctblt tor connect ton 
to tPit hott c�ttr lf(61lt PU 
tnurhct bOtrd. 

Ill(� t-Oftvert for flU end 0$9 
U.evtl t or l, Vtr'tlon t.l). 

elJI,\IY liSle flU otts.et to.cNr 
twppt I foCI •Uh U.U, "* end 0$9. 

•· filL ............ • .. tt<t� ., .. of t.,t �Nff•r •h• .. MCJ: chtr. 
e.. NOVf • • • • • • ••••• e. tee• • ot o..te. 
c • ._ •••·•·••••• U1t Dufhr t"' Hfl tM ASCII. 
d, fl ... ••••••••••• t ltd"t ot �UI 1n Ut �M;fUr. 
•• ((A"IMIICHAifG( • tU contff'U of tl'tt IM.ifttr • 

t. CIC •••••••••••• c.P!te•� • '•lttttd '''' or the Dwf hr. 
•· CWY ••••••••••• • tt\tctM trt• of en lno.. Into Utt bwt hr. 
fl. YUHf • • • • • • • • •  a ttltctf'CI lrt• ot 1ft t,.o-. ataintt tht bufftr. 
�. '•OG•...,. ..•..•.. • ultctH •r•• of .n ln:OJI •hit cs.u tn tl'lt h!fttr. 
). SlUCI •••••• ••• t nt• (l'ltOfil t)'Pt Crtt'irn CO ty�l lloff'l4.!). 
l. (NfEit .......... tht aytu• .onhor. 
l ltlfUIIN • • • • • • • • •  to "" ooe,.t tnt "''u•. 
t. (llCUfl ••••·••• .tnt tM uttlhy (only tl'\ rLII end on o;ertiont). 

llll ANO O S9 VUSIONS AVAIUkl ��� 'UUI. SSIIIQOS CONTACt liS OUlC.t. 

PL/9 
• frt.nctl'f lnter-•ct lvt ..wtr.,...nt "'"'''' yo... .....-. UISU.!O •cc•n to '"' 

fCIUor., Cht Co.cttltr., IN tht ,,.,t-hCJut9er, w-.t�, ..ongst otiMr 
U\,.t, c.an tl"'lllf litO Ut or .. .r .. If SOIJ!IC( liM •C a tl ... 1011 1\10 
Ullft otrut .c:uu to •.nr IL(a: wttlttr .no yowr ,,.,, .. -onitor. 

• rut 51�1 'ASS tCN�PHt,. oroductt 1.( or COMACf ancs IAS1 6&09 uchtnt 
coc:H out"'n "' •tnwl• "Htl no r�tl" onrftttdt .!!,t'Tetnn f•H. 

• rwur co-oatlolt """" uc u•t tdhor for••t dht fHts. 

• SIQntd eM "'""';n•r:� enu •nG INtr:GUI, Jl-oh flottino ootnt •ult. 

• lttt ..... ttcat .. Of"tUiCW\tl C • ), (•), (•), en, IIOdul-us C\), Mtetton (-) 
• l•Drtuton 9U\\iotton: (•), C<)), (<), ()), ()•)., (<•) 
• lit GPtt•to,.s: (ANI), COt), ((Ot/IOt), (J1101), (SMHO, (SW_A,) 
• Lottul OCN"'*Cora: C • .,.,, C.OIU, C.lM/lOt) 

• (Onti'Ol IUlt...,tt: II •• fMUI •• lUI, If •• CASU •• U.Sll •• O...R, RGHI • •  IJfO, 
VMJU •• , tt.ft'UJ •• \IIUL,. ll .... At •• fOilVU,. CAlL, J.,., t(f11L", .. lAC:: , GOtO. 

• Otl'ett eccut to (A((A), U(te), UCU), CUl,), CCC.U and (SUC(). 

• fUllY 1'-CIOOtU "'" N:6100 •t:Ut, Nf'l, II .. , JK., lVI., SWil, It'd SVIS 
ve(lOfl. Vritint • Ult•tt•rtt,_. (fr .. ...,..,.....,., Drotr .. Cht WUI U1'1 
01' AU, Of tl't• IK6109 tnUtr"'PU tt en •bsOt\lt• tM01 

• """•"' cock ••r 1M ,.,.dOtc:t tn ttle oroar•• vh tl'lt •c;D' UattMnt. tl'lh 
tNblU yOU 10 <OCM crhhat r�tiMt In •ue.OI)I l•ntuttt enct tttibtd th•• 
tn tht �l19 proor•• hn •�tau• for OtUflt). 

• Proc•dutta .. ; bt Pttttd •nd llt)' '''"''" verltbtu. lfl.is u"u tl'lta 
f�M'!ct tons "hhh �1'1•�• u t!MN9tt "''1 lllltrt an tnt�ul oar-1 of n.lt. 

• S•¥eral fvUr doc�tntN Ultl,.rr proudll.re �lei •'• woottN: IOSt.aS, 
IITIO., H.UOCO, HUIO,. 'LUIO, ICI,.U, SfUUIS, IASUIK, .n4 UAI.CC*. 

• ... nus IS TKl IIIOST !lfi(UIIfl CON' ILl• 1 MA'it fOUIII tO tAU. • 

lwOctO t,.011 ton Anderson• fl.U ..,..., •utt tol'*' II'\ "61. N .. d .-. u, -or•? 

WORSTEAD LABOAATORES, NORTH WALSHAM, 
NORFOLK, ENGLAND. NR28 9SA. 

TEL : 44 (892) 404088 
TLX: 975548 WMICAO G 
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MACE/XMACE/ASMOS 
AU of thtt products fteturt a ltlthl)' oroouct htt env.rONMnt •httt tl'l« 
tOhor end the nst111bltr ruldt I n  HtiO'Y toottMr. 5ont ,,... tht cS.yt ot 
uotvs dh\ tNd Wid uvt _.,.,,font ""' lt yow .,, Ott�utttne row, coo.. 

• '''''""llY inter-tcthl't tn-�4ron-.nt wtttrt ro... "*"• il'ltt.,nc. acun to tM 
ldlto,. � tM A .. uHehr, fUJ \ltt\Uht.,., y041r tJU" .ot\hOf'". 

• t.aU un •ho otoctun AS,.IOCt CCtM tuu .. ntt> for "L./9 "'H'- tM 
•u....otr ,.,...� .ovtu &M.Utd te tJw O...tc:Nl u <�nu. 

• ;o��Act h 1 crou •tttelitl•,. tor U• 6100/"l/J!a ano St.CIOOf'U , .. uttnaotd 
••MOntes of t't 630). 

D-BUG 
LOOICIHG for • aln.glt UtP trtctf" tnd •tnt t�\ tnt ClhtUMb\.,. 1t�tt h tU)' 
to utt11 Loo\ no f�o�rc.hn, )'OU h•"• fovnd tt. ll'lh o•ck�tt b icte•t for 
t�n UtU .. 1.-1>\y t..,._.-olf CU'"OfrH cMbutQint ltltiOt\lo IHWQ OCCUOftt 
ltU tbn 61( (inc:ludint Itt IUC\ .nd Vttf.O\tt) .,., Nt bt \Ndfct M)'llllhtrt 
tn .. ..,,.,. . AU yow do tt LOAO It, Alii U --'d ,01 CIO col VDUt only). 

McCOSH C' 
nh h •• c,OIIIPltU a •c• <-.Her u )OW wHl ftnd 9ft M'IJ' OOtrttfnv s·ut .. 
for Ute 6&00. h h co.oltUlr ,......,., IIDlt 111hfl \IIU vn lftd onlt \ec.h 
•oh-tf•U•' Cv�tfc.ll •r• of llttl• or•utul u-se tn *"' 1-bh .otld!). 

• ,,octrw<.et �.,, tHtcef'lt •n..t�ly t�• .ouru outo.;t .. Ctt. Ut •c• 
towrc• ootiO'\Illl' tnttrle•�H •• <�tt. 

lNCt.UOU Itt 01oo1\ •nHbltr. fl'lt TSC rtlouttno tu..-bltr h onty ,.,qutred 
tt tou wtfU to o-ntrett yOU,. own ttiDr•rltt. 

fhe P'"•·Drouuor, c�Het, Of:l\t•htr, tn.-ltr .net to•der •U '"" 
lno.DtMit'ltl)' or�,. tht '"' •••cutl�t. •cc• N\n COIIpHfnv • progrM 
to •••cwub\t OOhu tt si41Glt n t)'otng In 'CC,.HlLLO.C <UT\IItH>'. 

- .. .. .,. 
• Lhtf'Mt 

IEEE-488 
.. "''''' Poll 
- hr•U•l PIOU 

... Sl"'llt 0' Out\ �, .. ,., Acklrtn 
• S.<Oftd.try a.ddre n  

- SyU• Controll•r • GorOWI fr lttt't .. ftt� only ••• Lhttn ortlJ' 

• 'Ull)' do<uaenteci .,tu • �htt rtDrlnt ot tH <IUJIA\11' .,, tclc on th.t 
UU btla .tl\d the llbto,.oh �ttuttOf\ •;.ut"t .OOarCI tht- JUt.,, •• 

• low l•n� atttMD�r hnvuq• drt�.,. w1t.bh for 6800, 6801,. 6802:, MOJ, 
6806 and 6809 ue tVOOliH tn tkt tor• ot l ht tnva. A COIIIPltu Nc\ to 
bte� ttlL PI"''9'• h aLto suoot itd tn the for. of • l ht tng. fl'lut 
Cl,.h,trt h.Vt bttn lf.tttn�tvtly cnt•d M'td ,,.. GUAUNTUD to ..ark. 

• stnot• s-30 �»trd C4, a or 16 addrttut "' oot1), full}' •ocltttd, oold 
olau4 but c�ct.ora M\0 un tnurfec• ubta .. ,..-,, • 

PRICES 
..."' <6109 ,Lu ..,,,, • • • • • • • • ••••••••••• • • • • • • • • • • • • • • • • • • •  ' n.oo 
ItA(( (611)9 fl(J: Ot'll)') • • • • • ••• • • • • ••• o •. • ••••. • • •••• • • •. •••. I ,S.OO 
OtACl (6109 'Ul on111 ••••••••••••••••••••••••••• •••••••••• , l 91.00 
ASIOOi <6109 'Ul onl,l •••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • •  l 91.00 
�Lit <1>109 'LU on111 •••••••••• , •••••• , •••••••••••••••••••• l191.00 
•c• c6809 fLr.• only) •••••••••••••••••••••••••••••••••••••• am.oo 

ltU-411 
U"-11/U 
UOR-11/C 
CAIU 
S•:!O INI 
•• Oit , .. , 
uo,..,., sn 

vtca 1£El·W cebtt •••t.Oiy •••••• •••••••••••••••••••• Sl91.00 
whl'l ont "''''on or .otcwtrt Cno ublt or tnurftct) •• SJ9S.OO 
u .tbovt but <NOhU whh Ceble tncl S•lO tnterhct ••• .SS4S.OO 
S• tvht-n-fltt SO Wty Ublt whh 10( CCWI.t'tCtors •••••• I )S.OO 
SS-JO tP'Iterta<t for U'lOM•I I •••••••• •••••···········•• 1110.00 
Motorola Uotbus CliOictttr) tnttrfut tor UP'ItOfte-1 1 ••• 1191.00 
SOftilllft ddvtra for 2:nd ope ret tnt S)'tU•. 
IDtctf-y fLU or OS9 AfifO 4hll tlut ..................... I n.OO 
Att...Oty l""9L9tt• sourct (<Of'lttct "" direct) • • • • •  ••••••••••• •• 

WE STOCK THE FOU.OW1NO COMf\TlHES PROOUCTS: OMX;:-""b�· TIC, LUCIDATA, LLOYD 110, 
a AL a IATES. 

lUI h a ) h a t rtdM.trk o r Ttc"'nlut lyU"t (ontulttntt, 01• 9 ( t_e.) h t 
tradtN rlc of JUcrovart ly 1t.._1 Coroorttton, " 001 Ct•) tnel u:o.chtr Cc•) 
art traO.Nr\t of Rotorol• lncorporat.o. 
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ELECTRONIC SPREAD-SHEET 

NOW FOR 68000 
68000 DYNACALC does everything 

6809 DYNACALC does, and more: 

worksheets up to 18278 columns or 9999 rows. 
Built-in financial formulas. 

smart terminal support for faster scrolling. 
Copy, Blank, Hide, and Format COLUMNS or BLOCKS. 
Many new display formats - up to four windows. 

More efficient data storage and even greater speed. 

uses existing DYNACALC worksheets. 

system requirements: 
68000-family CPU, OS-9 68k version 1.1 or later. 
128k RAM minimum, more preferred. 
one or more CRT terminals with cursor addressing. 
Printer optional. 

Price $595.00 per single copy; 

dealer and OEM inquiries invited. 

COMPUTER SYSTEMS CENTER � 
42 Four seasons center #122 

- -.: 
Chesterfield, MO 63017 USA 

(314) 57&5020 

·as· Micro Joumal 
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* The only ALL 6800 Computer Magazine. 

* More 6800 material than all the others com­

bined: MAGAZINE COMPARISON 

(2 years) 

Monthly Averag" 

6800 Articles TOTAL 
KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost tor all tour each month: $6.53 

(Based on advertised 1 -year subscription price) 

·sa cost per month· $2.04 

That's R•ght' Much. Much More 

for About 

1/3 the Cost! 
-----------------------

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge 0- VISA 0 

Card# Exp. Date _____ _ 

For 0 1-Year 0 2 Years 0 3 Years 

Enclosed: $ _____ _ 

Name _________ _ 

StreeL-----------------

City _______ state _ _ _ -LZip __ _ 

My, Computer Is: ________________________ _ 

ee Micro Joum��l 
5100 C....ndra Smith Rd. 
Hlxaon, TN 37343 

Subscription Rates 
!Effective March 3, 1985) 

U.S.A.: I Year 124.50. 2 Y..-s $-42.50. 3 Years 164.50 

• Foreign S&rfeoe: Add 112.00 per Y..- to USA Price. 

• Fcrefgn Af,...fl: Add 148.00 per y..- to USA Prfce. 

• Canede & Mltxfco: Add I 9.50 per Year to USA Prfce. 

• u.s. CUrrency Cash cr Check Drawn on • USA Bank Ill 
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STAR-DOS LEVEL I 
Whenever o new DOS is introduced, tlwrc's 

always the problem of developing software to 
work with it. So we did it the opposite way- we 
analyzed the requirements of software that 
already exists and developed a DOS that mel 
them ... and exceeded them! The result i!> STAR 
DOS Level I, a new DOS for 6809 systems, ideal 
for single·user industrial, control, and advanced 
hobbyist applications. This includes SS·SO 
systems and single·board computers from a 
variety of vendors. 

Level I is compatible with most current 6809 
hardware and software. On the hardware sid�. it 
allows up to ten floppy or Winchester drives with 
appropriate controllers. On the software side, it 
runs existing 6809 software from all the major 
6809 software suppliers, including TSC, Star· 
Kits, lntrol, and others. 

Write or call for more information. STAR· 
KITS Software Systems Corporation. P.O. Box 
209, �1. Kisco N.Y. 10549 (914) 241·0287. 

NI>ERSON �CONSULTANTS 
& 

Associates 

Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Collputer Consultants & Associates, a con­
sulting firm dealing primarily In 68XXIX) 
software design. Our wide experience In 
designing 6809 based control systems for 
m a c h i n e  t o ols Is n o w  ava ilable o n  a 

consultation basis. 

Our experience Includes programming 
machine control functions, signal analysis, 
multi-axis servo control ICNC) and general 
software design and development. We have 
ex tens lve experience In Instrumentation and 
analysis of specialized software. We support 
all popular languages pertaining to the 6809 
and other 68XXIXl processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 

benefit fran efficient software, write or call 
Ron Anderson. The fact that any calculation 
you can do with pencil and paper, can be done 
much better with a mlcrocanputer. We will be 
h a p p y  to review your pr oblem and offer a 
mo dern, s t ate-of-the-art microcomputer 
solutIon. We can do the entire job or work 
with your sof�are or hardware engineers. 

Anderson Calputer Oonsuttants & Associates 
:5540 sturbridge Oourt 

Ann Arbor. Ml 48105 
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COMPARE 
our EPROM PROGRAMMER with the field. 
AU t.tc.t.o l..._, dlr-.r:1-ly !r<n rrwn.afJK"lu.Nr't C'W'Tt!M- adYen.l•anq. &of\._..,..., 
&nt•rf�. ur pe.r-.on.��hly lledJt .. Q'Jy aliiC> hlr t'O:f.*li"'d •t.. (d1lt.J�I a.l. 

• TNpl• \OH.AIC)It fl:IJOt 
• $Uil)lled tn kl L f"Onlll A B C 0 E F 

.....--
INTERFACE S30 PAR PAR SER 530 SER SER 

r----
I NTElliGENT NO NO NO YES NO YES YES 

r----
PROGRAMS 

2704• • • 
2508 • • • • 
27011• • • • 
2758 • • • • • • 
2516 • • • • • • 
2716 • • • • • • • 
2716• • • • 
2532 • • • • • • 
2732 • • • • • • 
2732A • • • • • 
2584 • • • • • 
27114 • • • • • 
25.28 • • 
27128 • 
28111 • 
118784 • 
8748 • 
874$ • 

-
TOT A l II 3 12 8 II II II 

1-
PRICE $125 $45 • Sill$ S28$ S 375 $48$ $575 

...__ 

""""' £1'101 Proqn""""'. sus. Por.-..ll<y ..,.�,. r,.. 2SOU. nse. 1SI6. MCI 
2716 lllcluded. !lpocoi ty O'U. � .... ot ... --A< I'"] ova-- ITSC'o I'U)( .... 
sse·. tx6) .... 'Min on.todoq. �� cnty. StO: r-•�t• wtUt t!PIIA.'t � ... 

UNITEK • P.O. Box 671 • Emporia, VA 23847 

K-IASIC 
tor 0$9 & R.EX 

$199 
K·BASIC b o complete BASIC compiler pockoge Including the com· 
pilaf itsefl: the assembler. doc\.mento!ion. ond sample programs H teo­
ll.tes six atomic dolo rypes lnctudong· reoi!UT1bers. strings: 8 bit. 16 bll. 
32 bil. ond 64 bit signed �ntegers. All types may be dimensioned With 
one 01 two sub$Ctlp1S. K·BASIC conver11 !)(ogoms to MACHINE lan­
guage cOOe wlllch may be pu1ln10 EPROMS 01 ROMS 
K·BASIC syntox Is V6fY cJo5e to TSC's BASIC ond XBASIC inlerpreters.llne 
numbers 01e not r�ked (may be up to 16 chorocters) Vorioble 
names may be up 10 12 characters toog. The AT sto!ement dimensions 
voriobies to obsoi\Jto memotY oddr-. 
The Mure ol K·BASIC will see oddillonot venlons 101 the ossorted Inter· 
!)(elers currently available lhis meons you con compile your BASIC P'o­
groms you now hove. 

Coli (503) 666-1097 lor our CATALOG, we hove mony olher 
programs Including: DO . .. $69 OSM ... $99 EOIASM •.. $69 

CRASMI 
tor OS9 & R.EX 

$399 
CRASMB b the highly occlolmed cr()e$ assembler pockoge 101 OS9 ond 
FlEX systems. ond b the ot:Vy one ol its type ovoitoble. II rums your com­
pu1EII into o development station 101 these CPUs: 

6800 6801 6804 6805 6809 6811 6502 
7000 1802 8048 8051 8080 8085 Z80 

(68000 16132 bil cr()e$ assembler.. S249) 
CRASMB leoll.tes lnctude: Mocros. Condilionol assembly. lll:lfoy file 
coils (12 deep), Symbol length 10 30 chorocters. Symbol cr()e$ reference 
lobles. Objec1 cOOe In 4 formats (OS9. FlEX. Sl..$9, INTEL HEX). pius 
many other extended dlrectlves crd options not found on other 
ossembl6fS. 

UOYD 110 19535 NE GttSAN. PORTlAND. OR 97230 USA 
Phone: (503) 666-1097 (SOftware ConsuHotlon Available) 

VISA MC. COO. CHECK. �VED P.O.'s ACCEPTED 

England: Vlvowoy (0582 423425), Wlndrush (0692 405189) 
Germany: �ocher Computer (65 25 299) 

AustTollo: Paris Radio Electronics (61 2 344 9111) 
OS91ao_"OI�FUXIso"'OIISC 

68' MICRO .JOURNAL 
Disk- 1 Filesort, Minica�. Minicopy, 

Minifms, **Lifetime, **Poetry, 
**Foodlist, **Diet. 

Disk- 2 D i s k e d i t  w/ i n s t.& fixes, 
P r i m e ,  * P r m o d ,  * *S n o o p y ,  
**Football, **Hexpawn,**lifetime 

Disk- 3 Cbug09, Sec1, Se c 2, Find, 
Table 2 ,  I n t e x t ,  D is k- e x p ,  
*Disksave. 

Disk- 4 Mailing Program, *Finddat, 
*Change, *Testdisk . 

DISl- 5 * D ISKFIX 1, * D ISKFIX 2 ,  
**LETTER, **L OVESIGN, **BLACKJAK, 
**BOWL ING . 

Disk- i **Purchase Order, Index (Disk 
file indx) 

Disk- 7 linking Loader, Rload, Harkness 
Dist- 8 Crtest, Lanpher (May 82) 
Dtst- 9 Datecopy, Diskfix9 (Aug 82) 
Dist-10 Home Accounting (July 82) 

'I Oist-11 Dissembler (June 84) 
Dtst-12 Modem68 (May 84) 
Dist-13 *lnftmf68, Testmf68, *Cleanup,• 

*Dskalign, Help 
Dtst-14 *lnit, *Test, *Terminal, *Find, 

*Diskedit, Init.Lib 
Dtst-15 Modem9 + Up d a tes ( D ec .  8 4  

Gilchrist) t o  Modem9 (April 8 4  
COIIIIIO) 

Oist-16 Copy.Txt, Copy.Doc, Cat.Txt, 
Cat.Doc, Date.Txt 

IIITE: 
T h i s  i s  a r e a d e r  service OMLYI No 
Warranty is offered or implied, they are 
as received by '68' �cro � .. mal. and 
are for reader convenience ONLY (some 
MAY include fixes or patches). Also 6800 
and 6809 programs are mixed, as each is 
fairly simple (mostly) to convert to the 
other. 

PRICE: 8" Disk $29.95 - SN Disk $24.95 

i8 RICRO '*IRIW. 

POB 794 
Hixson, TN 37343 

615-842-4600 In Tenn. 
1-800-338 6800 In u.s. 

* Indicates 6800 
** Indicates BASIC SWTPC or TSC 

6809 no Indicator. 

RASTER CARD - YISA Accepted 
Foreign -- add 101 for Surface 

or 20.1 for Ai rll 

·sa· Micro Joumal 



TRS-80+ MOO I, Ill, COCO, Tl99/4a 
TIMEX 1000, OSBORNE, others 

GOLD PLUG - 80 
Ehm1nate disk reboots and data loss due 10 OXI­

dized contacts at the card edge connectors. 
GOLD PLUG 10 so6ders to the board edge con­
nector. Use your ex1st1ng cables. (if gold plated) 

GOLD PLUG 10 Mod I (6) 
Keyboard/EI (mod I) 
Individual connectors 
COCO Disk Module (2) 
Ground tab extensaons 
O.sk Drives (all R.S.) 
Gold Disk Cable 2 Dnve 
Four Drive Cable 
GOLD PLUG 10 Mod Ill (6) 
Internal 2 Drive Cable 

$44.95 

l5.95 

7.95 

l6.95 
tNCL 

7.9':1 

$54.95 
18.9& 
-9:95-
18.9i 
-t:e&-
-9:96-
29.95 
39.95 
54.95 
29.95 
10.95 Mod Ill ExpansiOn port 

USA sh1pping $1.45 
Foretgn $7. 

Can/Mex $4. 
TEXAS5%TAX 

Aak your favorite dealer or order direct 

•1 E.A.P. CO. :E P.O. BOX 14 
KELLER, TEXAS 76248 

(817) 498-4242 
+ trademar1( Tandy Corp 

MCIVISA 

POW.E.BfUL COLOR GRAPHICS 
Use s the new TMS99 t 8A Vodeo D•• 
plar P<OCeiOt H IQII teaoiUi oQn '�6 • 

192 oo • •• cllse>lar ""'" 1 s e010<a t 6K 
8ylesolonooaroRA M ooeanot reouee 
user memo<Y 32 QJaPI>tC •m.tO•• can 
be •nd•'¥1duau., moved w•tn a•mc:>te X v 
command• for amootrt an�t nahOf'l 
E•te rnat Vk!oo tnPut allOws auOtlll•no 
N T SC COmt>Oaote vocleo OU IPU I 
SOUND EFFECTS AND M USIC 
• Thr" AV3 8910 Program,.,..Ote 

Sound GeneratO<s 
• N.ne s•muhaneous. V'OfC.ea 
• Thtee .n.,.QoO�ent I\Of.Se ao�uces 
• OnbOatd 5tereo amol+fter dh\lel l"t�WO 

8 onmspeal.ora 
ADDIIIONAL. 110 CAP,Ali!UTIES 
• Eight anaJoO lnputa w o th 8 btl reao­

IUioon 
• Sul>t>Otls lOUt toYStoeu .,,,,. puallbut 

ton sw'tc.nea 
• E10111 o.t para"•' 110 oon 
• Enttte """'' map.f. •nro 2S6 bvtet ot 

memot'V 

TERMINUS DESIGN INC '" eonrunc­
t.on """''" MIC:toware Syatems CO' POt• 
1'0<1. 11 proud to announee FBASIC an 
ennaneement of Mocrow•re a 6800/ 
BASIC lneu fasl comp.teo BASIC nas 
been-t>CecJior8809ul4!ftw.ln­
ooeo and aouncl features IO< AACAOE 
50 u5era FBAStC •• a uve eom.QIIter 
"''' OfOCJuc.ea oot•m•tec:J m.ach.•ne tan 
vuaoe moctutea .. nocn are ROMableancl 
reauuo no Ru"' Tome oecka9tl FBASIC 
tequ•t ea leas memory ovorhoa.d end 
runs nundreds or hme• taster tnan 
BASte •nterCHetera. II suooorta llan 
dllrCI BASIC •nstruellon onc:fudong 
Str.ngtunet...- DrSI<�Oano tut ""808< 
lf•lf'wnei.C: W'lh multrpfe-Qtec410f'\ eaoa­
bthty Graontes ..-eros •nd tuncttOnl tufty 
Suppott tntt Arcade !.0 

ARCADE so auembled uno tested __ _ $32'500 
Vtdeo 1nd A u<J I() eonnKIOr H I 
• Joystoek eonn«tO< ..,, 
7 Radoo Snack Jorscoe�.s 
Gold MOle ll conne<tors 
NBASIC IO< 6800 
F BASIC for 6809 
FBASIC lwtlh ARCADE 501 
ARCADE 50 ROB 
LABVtDEO (Motorot• EXOROu$1 
NEW MV09 6809 Proeeuor Bo.iro 
256K Drnamc MemO<y eo.ro 
156K Ovna"'< MemO<V BOIIro 1w G4KI 
64K Oynom e M�mo<Y Board 

TERMINUS DESIGN INC 
16 SCAI{BROUCH ROAD 
ELLENWOOD, CA 300�9 

"""' ''"' '"' '" .... (�04) 474-4866 

Tt1 

1600 
1500 
2400 
1700 

I 1000 
1 1000 

71>00 
J7500 
J7600 
21SOO 
79SOO 
39500 
29500 

IDTILLII:I. 

An H�lligent �munications Program 

• Easy Installation 
• Menu Drt ven 
• lnte11 i gent computer to computer communications 
• Supports most file transfer protocols 

• Transfers CPN files to your system (Cbrhtuscn Pretecol) 

• Access to t tmeshartng servtces (Source. Compuserve) 

• Avai I able for OS/9 and F lex 

tall'3ca\l lPU caa [i)a (laJWJUJCJ\Itatr llaJWJUJc:Jtil� 
P. 0. BOX 916 

Idaho Falls. Idaho 83403 
(208) 529-3210 

05'1". ,_ .. ol �"'-... An,. • ,.....,.,.. o1 TSC Inc 
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Su cltable ll odul.. ltiT 

20 a.p POWIR SUPPLT wft&A 
w/Dlelt protect relay 350.00 

DJSit CABJWIT wfr•Jt•· • cable• 
le .. DIIVIS 200.00 

IIOTIII BOAAD, I SS-50c, I SS·30c 
IIIII bllttOD 225.00 

Bare 

IT3 - IIITIUUPT Tllt!R 
1, 10, 100 per aac. 19.95 

P84 - IIITII.LJOIHT PORT DOFP!R 
S1Dile board CO�IIt.39.95 

DPIA - Dual PIA parallel port, 
4 buttered 1/0. 24.95 

XADI - lateaded Addreaa1DI 
BAOD ceo. PIA port 29.95 

1181 - MOTIIR BOARD SS-50c 
wfBAOD ceo. 84.95 

P111 - 1811 PIOM DISit 
21, 2784 IPIIOIID 39.95 

roll - F1r..are de•elop .. at 
2, II bloclta 39.9& 

XIIPR - 2184 PROM bllroer adapt. 
tor 2118 BOM!R 

CBIUT lapboard wfC ab1oet 
ee ltep capae1t1•• 

T.UAII 12", 18 llbz IIOIIITOR O RUK 
AIIBBR 

4 IIODOL& CABIWIT - uot1o1ebed 
�R SUPPLT wfd1alt protect 

ltiT 

29.95 

114.95 

89.95 

19.95 

149.95 

18.95 

14.95 

19.95 

249.95 

150.00 
250.00 

UT 

UT 

1 4 9.95 
159 . 95 

•••••••••••••••••••••••• 
Color Computer 
IIOIIOLIIIIt - 20 llba lloooc:broee 

•ideo dri••r 15.00 20.00 
OC30 PORT 809 •/power aupply 

5 SS-30, 2 C&rt 1&9.95 199.95 
�• 801 a aw1tcbed outlet• 

tru.taot auppr,eaa1oo 29.95 39.95 
RS•232 3·aw1tcbed porta 

tor abo•• ADD +20.00 +25.00 

------------------------------------

Write for FREE Catalog 
ADO S}.OO S&H PER ORDER 

WIS. AOO �· SALES TAX 

11931 W. Bluemound Road 
MILWAUKEE. WIS. 53226 

(414) 257. 0300 
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PT -69 SINGLE BOARD COMPUTER SYSTEM 
OS-9 OR STAR-DOS NOW INCLUDED 

• I MHZ 6809E Procouor 
• 2 RS232 PorU (6850) 
• 2 8·bll Porta (682 I) 
• 561( RAM 2KI•K EPROM 
• Time-of-Day Clock 
• 27g7 Floppy Disk Controller 

-PT69S2_.0 

-PT-69S 

-PT-69A 

Complete System woth PT -69 
Board. 2 DS/OD 514" •o m 
Drivea. Cabinet, Power Supply. 
Your chOice of OS-9 or STAR-DOS. 

Assembled & Tested Board with 
Power Supply and Cabinet. 

Assembled and Tested Board. 

-Parallel Printer Interface wllh Cables 

-OS·9Levol I 

-ST AR·DOS Level I 

PERIPHERAL TECHNOLOGY 
"Supplying Your Computer Needs Since 1978" 

3760 Lower Roswell Road 
Marietta, Georgia 30067 

VISA/MASTERCARD/CHECK/COO 404/973-0042 

$99995 

$399 95 

$295.95 

s .9.95 

$200.00 

$50.00 

XDMS 
Data Management System 

System Architecture 

WESTCHBSTER A.ppl'led 8u•1n••• By•�•"'• 
.... . 0""·· ••• 117 

lrauc111f Maftot, M.T. 10,10 
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�.0x"d'"') o'?t': t:'"a:1.-":Z,�.':'.' !'�".!.,t!:' .:' f,.•,c;:: •• ••••••· Each 
lt..,tl lftCI....OU thf tDHI tu;cltus. VHOEM utahtr and SytttM Ooc...-.mtt�htiOn 
lor ''"''' 111. XOHI 11 one of '"' .-ott powedul '''''"'' avulall:tte lor 
•tOt CO�t�Puttrt ar�CI Mar bt Wltd lor a wade warttt)' of •PPhUUOf\t. XOMI 
"'''' "'' rtglttttrtd tft owr •••••••• to'''"'" Cl&ttnDutlon ol protl�o�ct 
.announ(tffl.fttt •nf v•luht\Oft ol v••' WOOr•d•t Aftd f'ftalfttenance req.ueth. 

foS'1!!. 1Ll•('O;nt.,� o• OEFIM£. UPDATI! and AllPORT httht•••• 
Thl• l•v•l tt Intended •• .an •entry tevet• 'Y''•"'• and per,..th entry •"' 
teporllf'IO ol tlat. on • •taD�o�lar• batu. T�• RtPORT huhty tupportt 
record and lu•ld ttlecuon, lleht '"''I•• torune. hl'le calculauon•, 
colun�n totah •"• report UthnQo Control 11 v•• a l!nglhh·h�• hnguage 
whiCh u upwartf COMP&tiDII •lth level Ito XDHI Lev11 I • ,  ••• 1111,,, 

XQMQ Lwy•l II 
L•••l U •dtft to Lev•l I tn• powe,lvl OIMI!RATI hctlltyo Tn•t l.cthty 
Uft be tnovtht of n A gener•l ltle proce••or whiCh can proOuu reportto 
rormt antf form letter• •• well •• Ill• ovtpvt wh.Cf'l "'ay be re-tntllt t o  
the '•uhty. OEMIItATC fl!ay D• \ltld tn co•PIIr proc.eUtl\1 appHuttont 
.and It coftlroU•• '' • Sneluh•h"• C�MatUI lal'ltt.�at• t���tuch encOf!l'p••••• 
thai ""''' •t Level I, XOHI Level tJ , , , , o • • • •  o • , • , ••• ,.,,5 

XQMQ l eyel JJI 
Level Ill tnclw41et all of 1•••1 II Plvt a •11 of uteful OMS Ulllitllt• 
Thete vtthtlet .,, ''"'"'tl to ••• '" "'' ••••lop•ent an• aau,tt�unct 
ol "''' .apphcattiN-. at�tl per•U •otlaltcatlon of JOHI •t•te• par•••t•r•, 
'"Put •"• output of J:OHI 1•1••· fuplay a1'141 .oGthc.atiiN' of '••• lor•.at. 
t"•,.hlt ,_.,. .. ,. Of I'IUM•nc.al 41.ata aft41 otf'ler luf'ICUOtt., Level JIJ •• 
'"''"41•4 for atlva.-c•f XOMI "''''• XOHS Leo;el Ill , • , , • • •  , t2••·•5 
XDMS s, . .. ,.. Doc."""o"t.ahof'l CN'Ilr 1110. c:re4ht toward pvtef"'•••t. , ,t 74,•5 

XACC Ac:::c:::gynt•QQ Syatem Tho lA(( O•n•r.al Ac:cou�tUf'lt lytt•• •• ••••t"'' lor •••II lllut�ne•• 
•ftwuon .. efth of up to 10,000 .accouAh .,.., lfiiVtftlory "•••· Tf"'• •t•••• 
lftt•gr.atet accouftllf'lt luf'IChOft• antf lftWif'tory plu• the tlfltral lttlttr• 
6CCOWAtt te(ll•••le aftd parallllo hotftctiOft. I'IOttft.aUy •ol .. 11parateJy lA 
Ot"'' •t•••••· ,.eatur•• UIOr tlefu"' atcountto IHOtlucts for ••r•iCitl0 
traflltactlottt. lft•OIUI'\t• etc. E••••r coftlttured to •o•t lftWiron•ent•• 
XACC Oeftoral Ac:c�hf'lg It•••• ca.,.,.,., tOMS • .-ref. L•• UU, • t2••.t5 
XACC l)tt•,. 00CUffllf'IUUOn IN'Iy IUO. Cf"llltl towa.r41 pwtef'I41Uf • •  ,t 24,95 

WBSTCHBBTER Applied Bu•&n••• By•tetn• 
l'ett Olhce lo• ttJ, ln.arc:hll Maftor, MoY. 10510 

Alloornoere It wrltteft In ooeerolat.-ler et>d runs uncle<' 6809 rLEX 0/$. 
Ter••• 0..0., � Orde<', VIta or M .. terch.,.ge. S hlll"'&nt flrtl elau. 
Add P&H S2 . 50 U 7 .50 Forelg.n1. NYiles edd seles tax. Specify 5" or 8". 

Sa'*s: s. E. l€01.t,, 1-800-)>&-64100, C:O..sultetlon: 91•-9•1-)552 C-n•l· 
FLEX Is o tr_ .... or Technical Syst•s C:0..1ulton11, lr� 
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GIMIX STATE OF THE ART 6809 SYSTEMS FOR THE SERIOUS USER.� 
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GIMJX has 19MB or high performance 
47MB W"mc:hester Drive Systems and/or 
noppy Disk Drive Systems. 

For the ultimate in performance, tho Uruque GMX 6809 CPUID, 
usmg etther 05·9-GMXIII or UmFLEX GMXIII (available shortly), 
gives protection to the system and other users from crashes 
caused by defective user programs. e.g. Dunng program 
development, a programmer who crashes goes back to the 
shell or the debugger, while the other users are not even 
aware anything occurred. 

The mtelligent senol UO processor boards slgmh· 
contly reduce system overhead by handling rou· 

tine lfO func­
tions. there­
by freemg up 
the host CPU for 
runmng u s e r  
programs. This 

speeds up sys:em per­
formance and allows 
multiple tenrunols to be 
used at 19.2K baud. 

IIASIC-o9 and 05-9 art !tadenWitS ol ,.I(I'DWI/1 Systams C#p and MOTOROlA. l'IC 
FlEX and UnoflEX lrt UlClematks ol T!chnocal Sysltml COnsiJIW!lS, lrte 
GIMIX GHOST. GMX. CLASSY CHASSIS art tfldttmrU of Go MIX, lrte 

:;) 
For :he user who oppreoates the need for a� 
bus structUred system usmg STATIC RAM e 
and powered by a ferro resonant constant� 
voltage transformer. i8 GIMIX has single user systems :hot con run· 
both FLEX and 05-9 or Multi user systems tor 
use wtth UmFLEX or OS-9 . 

GIMIX vers1ons ol 059 and UniFLEX m­
clude maintenance and support by Micro­
wore (90 days) and TSC (I yoor). Mainte­

nance and support after this period 
ore ovotloble at extra 
cost. 
(NOTE: this support and 
maintenance Js only 
for use with approved 
GIMIX hardvrore) 

GIMIX 6809 systems 
support ttve predommant 

operatmg systems 

05·9 GMX Ill, 
05·9 GMX II, 

UnlFLEX, 
OS-9 GMX I, 

FLEX 
and a Wlde vanety of languages 

and development software 

Wha1ever your applica1ton software 
development mstrurnentation process 

control educattonal sctentlt!c or busmess 
whether you need smgle or mullt-user 

capabilities GIMIX has hardware and the 
operating systems to get the JOb done 

reliably 

elm IX 
� 

Please phone or wnte 11 you need turther lnlormatton 

InC. � 
1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 • (312) 927-5510 • TWX 910-221-4055 c 19&3 QDIJX 1ne:. 



1-800-338-6800 
FROM DATA-COMP, C.P.I. 

CP l. A Family of 100% 68XX Support Facilities 
The Folks who .EJ.BSI Put FLCX ·� on 

The CoCo Color M1cro Journal 
'68' Micro Journal 
Data-Comp Now Offering �FLEX • (2 Versions) 

AND ... STAR-DOS PLUS+'" S E Med1a 

TSC Editor 
M, $50 00 

NOW $35.00 

STAR·DOS PLUS+ 
• Functions Same as FLEX 
• Reads • wntes FLEX Disks '34. •o • Run FLEX Programs 
•Just type Run "STAR-DOS'' 
• Over 300 utilities & programs 

to choose from. 

PLUS 

ll \. ERSIO'iS OF FLEX & S �R·OO INClt:DE 

+ Read-Wnte-01r RS Disk 
+ Run RS Bas1c from Both 
+ More Free Utilities 

+ External Tennrnal Program 
+ Test D1sk Program 

+ Super 800 Support 
+ Free Color Micro Journal 1 yr sub 

NEll LOlitA PaiCtS 011 PAl 15, AND PlllnUS 

THESE PAClAC£S INCLUDE DRIVE, •COHTROLL£R, 
POtiER SUPPLY & CAll NET, CAlLE, A liD MANUAL. 

+ D1sk Examrne & Repair Program 
+ Memory Examine Program 
+ Many Many More!'! 

HJL KEYBOARDS 
IIICRO TECH LDIIER CASE ROll ADAPTER 
RADIO SHACl BASIC 1. 2 

• SPECIFY IIHAf COIITROLLEII YOU IIANT Ull, OR UDIO saACI. RADIO SHACIC OISl BASIC 1.1 

PAl fl • 1 SINGLE SlotD, DOUBLE DENSITY SYS. 
PAl IJ - t SINCl[ SIDED, DOUILE DENSITY SYS. 
PAl U • 1 DOUBLE SIDED, DOUBLE DCIISITY SYS. 
PM f.4 • t DOUBlE SIDED, DOUBLE DENSITY SYS. 
PAl H - t OOUIL£ SIDED, DOUIIL£ D£NSITT SfS. 

THINLIN[ DRIVES, HALF SIZE 

S349,95 
$639.95 

$439.95 

$699.95 

S4".K 

DISK ORIYE CAIINET & POIIER SU"LT 
SINCI.E SlotD, DOUILE OENSITT s• DISK ORIYE 
DOUBLE SlotO, DOUBLE DENSITY 5• DISK ORIYE 

TSC AssembJer 
M•g »000 

NOW $35 . 00 

� 

s 44.ts 

S H.95 
s 74.95 
s 24,95 
s 24.95 
s 49.95 
$199.95 

$249.95 

S269.00 
$369.00 
$499.00 
S799.00 

$549.00 

J&ll DISl CONTROLLU II/ JOOS OR RADIO SHACK 
DISl &ASIC. SPCtlrT IIHAT DISK BASIC. 

EPSOM U-� 
EPSOM ax-aorr 
EPSOM IIX-100 
EPSOM FX-100 

EPSOM f'X ·80 
EPSOM IIX-70 ������--����$200.00 

RADIO SHACK DISK CONTROLLER 1.1 

DATA-COMP 
5900 Cassandra Sm1th Rd 

Hixson. TN 37343 

S1�.95 

S134 95 

� 
C!C 

CABLE rOR ON£ DR I 'fE 
CABLE rOR TIIO ORI'f£S 

SHIPPING 
USA ADO 2• 

FOREIGN ADO s• 
I'UN. 12.50 

s 19.95 

s 24 95 

� TOLL FREE 

1-800-338-6800 
For Ordering 

TELEX 551 ••• PVT 8TH 



68 M ro Joumal 
ISSN 0 194 5025 
5900 Cassandra Smllh Ad 
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Second Cl 1 s Poslape Paid 
AI H1x on TN 
And A Mill mn Maollng O!IICP.� 

ONCE AGAIN HAZELWOOD COMPUTER SYSTEMS 
demonstrates Its leadership In computer lechnology by 
delivering the only computer system capable of switching 
between either the 6809 or the 68000 processor. 
Switching Is easily accomplished by a simple front panel 
toggle switch. The reason we can offer this exclusive 
feature noll( Is that when our proven 6809 processor 
board was designed several years ago, we had the 
foresight to Include the bus controls that allow 
processor switching. 

Hazelwood Computer Systems Is also proud to be the first 
S·501S·64 bus manufacturer to license and deliver the 
OS9/68K Operating System from Mlcroware Systems 
Corporation. OS9/68K Is the 68000 version of the popular 
and powerful OS9 Operating System. Utilizing our proven 
MC-20 disk controller, OS9168K can conveniently share a 
Winchester disk with OS9. Changing from 6809 to 68000 
opera/ion Is as simple as switching processors and 
booting the new system from the Winchester disk. 

The ease of switching processors and operating systems 
makes a HELIX"' dual processor system the natural 
choice for software development. In addltfon, the 
advanced design of HELIX"' equipment, emphasizing 
performance and re/labl/fty, makes HELIX .. boards and 
systems the best value In computing offered anywhere. 

OAOfA: OS9/681C 

siOCk IO 30 days. 
Allllems available wflhoul notJce. 

Ublecrro cllsnge Ptfces s 

HAZELWOOD COMPUTER SYSTEMS 

907 East Terra, O'Fallon, MO 63366, 314-281-1055 

OS9 and osg/681( ate r"'I'JIJirto<l 11...,.,.,.,"-of moer.,...are S�atema Corp HELIX ll • tutoemook ol HazetwooO Comput., S)'ltO"'I 


