












































































'Dar{ Castks · a review 
of the castle in quest of a key, fighting crashed in the opening screen and the 
bats, rats, armed g.Jords, and whip-crock- organ began to play Vincent Price movie 
ing henchmen along the way. If yoo get music. Each room has various sound ef­
the key, you then make yoor way bock out fects, including rushing water, bot 
ttvough the three rooms. Door Two leads squeaks, and a hero who grunts os he 
to the four .rooms of the ·Rreboll'. area. jumps and says ·Yeah!. every time he 
You bottle mutants and vultures, jump on picks up rocks. 
floating rocks, raft down on underground 
river, then finally climb masonry in on at­
tempt to reach the wizard and gain con­
trol of the fireballs. Through Door Four's 
·Shield" area. henchmen throw rocks, 
and dragons breathe fire. If you survive 
the foor rooms, yoo acquire the Shield and 
ore zapped bock to the Great Hall. Door 
Three's Iorge doors lead yoo to the Block 
Knight area of the castle with the ttvee 
most challengng rooms. The maze-like 
rope ladders. floating skeletons. and flying 
gargoyles ore all obstacles which stand in 
the way of toppling the block knght, who 
h.Jr1s his empty ole tankards at you OS you 
try to pull the ring which will unseat him. 

You move your realistic ·wa� through 
the cost1e by using the keyboard with your 
left hand: a= left, d = ri�t. s =down, w = 
up. Other keys allow the hero to kneel, 
jump, and pick up objects. Wrth the 
mouse, you con throw rocks and swing the 
mace. 'Nhile this may sound complicated, 
with a little practice it is easy even for a 
non-typist to use the keys. However, it is 
NOT easy to do well immediately. It tokes 
practice to leam to maneuver through 
the various obstacles. In the heat of 
·bottle· yoo con miss the ·up· key and 
get killed. (An option screen allows you to 
change the control keys, but the original 
config.Jration seems to work best.) People 
withoot patience may give up in frustra­
tion before they master the skills to pass 
ttvough the various rooms. 

The biggest surprise with Dark Castle was 
the ReoiSouncf"M. Actually, I didn't even 
know that my Macintosh HAD sound be­
yond the usual beeps until the lightning 

The game has no printed manual, relying 
instead on on-screen instructions. Watch­
Ing the disk's ttvee demo rooms helps you 
figure out the best way to handle those 
rooms. or for even more help, visit your 
dealer with a blank diskette and beg for a 
copy of the full demo disk, which will also 
five you a great ideo of the scope of the 
entire game. 

There ore ttvee levels of difficulty. begin­
ner, Intermediate, and advanced, ilsur­
ing that the game con remain interesting 
even after long hours of play. You score 
points by knocking oot the various inhabi­
tants of the castle, and yoo get bonus 
points for passing through rooms quickly. 
A ·Scores of Merit. screen keeps track of 
the top ten players. And should the action 
become too intense, the tab key pauses 
everything until you ore ready to con­
tinue. 

Wrth a real arcade game, it tokes rolls of 
quarters to become proficient, then more 
rolls to become expert. The advantage of 
Dark Castle is that you pay your ·quarters· 
up front, then practice at your leisure. And 
hundreds of hours later, the game will still 
be a challenge (unlike many other com­
puter games). If yoo efioy arcade games, 
and if you have the patience to leam the 
game skills. Dark Cost1e is certainly worth 
the investment. 

By: Gloria Anchor 

DARK CAS1LE by Silicon Beach Software 

Programming: Jonathan Gay 

Design and Graphics: Mark Stephen Pierce 
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TEXT HACKING 
By: 
Danld R. K1lloran, Ph.D 
Director /Software 
CognJUve Engtne Corp 
34 At.lanUc Street 
Lynn. Mus 01902 

Are you a '"Thxt liack.en Do you get your thrtil9 from ma­
nipulating ASCII fib to 8UJt your fancy? More soberly. do you 
get stuck fbdng up everybody ehe's rues that this or tha1 
� chokes odl Then you are. wtlly-n111y. a member d the 
� unorgantl.ed. and d course unappreciated 
conununJty d lCx1 Hackers.· • 

Wha1 do you need to pursue t.h19 odd actMty? My list d 
tools consists of 

a) A good editor. (Or l'M> or three: I use s.lx myself. but 
that's ·glldJng the Wy. 1 

b) A text p!ocesi!IOI. The cla.9slc ones are 1'R)f'F and 
NROfF and their ch1ldren and clones. The bmer 1s b' 
proportlonaDy spaced text. the latter b' lbccd (t:ypcwrtteri 
spacing. I use TSC's TEXr. which suiBc:es. but could be 
bnprcMld oonslderably. Frequently (a) and (b) are oornbtncx:l 
Into something callod a "'Mlrd processor' which l'J aD very well. 
but limits .)'OlD' Oe:xlbUJty In choosing (a). 

c) A maao proa:ssor. Macro capablllUes are provided by 
all sorts d c:Uflen:nt uUI1Ues. from editors to oompllers. but I 
prefer stand-alone maao prooe8801"8 Like the one my company 
has just Introduced b' the 6800 - ML/1. 

d) SNOBOL. preferably SNOBOL-4. Alas. this Isn't )'let 
available b' our Motorda-based machines. although It has 
been bnplemented on nl06t mainframes and l'J even available 
lOr the lBM-K:. 

Most d you are tam1llar wtth editors and text prooes80(S. 
and If my c:x:perlenoe 1s any guide. you defend your tavorttcs 
with an enthusiasm I fear to chaDenge. which gtYes me a good 
e:xl:\.ee to rambAe on about macro pi"'CCC:S99JS. prcmottng ML/ 
I In the process. 

What l'J a matto proceseor'? Eseent1ally It l'J just a syst.em­
aUc text editor. In which the subsUtuUons are specified by 
some spedal character patterns. which are ptooessed In the 
same W1rf as the tc:x1 to be edited This ts the prtndpal 
dl'Jt.lnctJon between macro processors and editors which 
support macro capablllUes - the maao ca:nmands are Imbed­
ded In the text stream rather than being entered from the 
console. 

A � macro proce8801'. however. is much � powerful 
than an editor. smoe It can support much � cxlended 
capahOIUes than are CIOilYmJent to oaecute from a keybalrd. 
OeneraDy a macro prooe880I' is based on a set d cperatbt 
mca::ros which are Invoked by the appearance In the t.ex1 
stream d certain text patterns. called ·ca�B· d the operation 
maet08. 

The basic operation l'J text �placement whJch is arranged 
by caliJng an operation macro to detlne a tJSer' macro which wiD 
thereafter be recognblcd In the text s� In ML/1 this is 
done by ln9ert1ng a sb1ng like the fOIIowtng Into the text 
stream. 

Alttr the maao prooe880I encounters this strtng tt will 
� all subsequent appearanoes d the charad.ers AOC. 

set oft' by spaces or punctuation. as mlls d the user rnacro 
ABC. and thl8 strtng wiD be � In the text stream by the 
str1ng DEF. 

This is about the abnpleet possible example d ML/l's ca­
pabUJtles, )'let tt exhibtta several katures d Importance. 

Note the phrase •set ocr by spaces or punctuation.- 'I1'm 
quallRcaf.hl 1s made because ML/1 does not prooess the Input 
t.ex1 character by character but In groups d characters called 
atoms. An atom is either 

a) A punctuation character, lndudtng spaces and car­
rtage-�tums. 

or 
b) An alphanumertc strtng bounded on each side by punc­

tuation cha.Jact.cn. 

ML/1 wiD noe. lOr Instance. �lace A8C In the string 
ABCDEFCHJJKLMNO 12345XYZ. 

Also note the sernloolon at the end of the definlUon. This 
bounds. or delbntts the �plaoement te:!d. and ts COI'lSequenlly 
called a deltruter. Spectfically. th1s ts the closing delimiter lOr 
the macro MCOEF. 'The other delimiters In the example are 
·AS and. lOr generality. ·McoEr ttse1( 

1-l.avu,g defined one or more macros. the next !ac:Jllty that 
the user needs to know about is the ability to '"tum olf' rnacro 
prooesstng. This is done by the kature kr¥Jwn as a 5I$ which 
can be ddlned In the IOUowtng manner. 

M:Sl<lP HI'' < > ; 

He� we have defined the skip whoee name ts • < and 
which l'J In eiJect from the appearance d the • < untJJ the char­
acter -:>. 1s encountered. Thus In 

onJy the flnlt and last AOC � be replaced by DEF. e.g. 

NcXe that the skip charactera have dmppean:d. ThJs Is 
eJTected by the first argument d the skip definltlon. the strtng 
·Mr which l'J delimited by the oomma. Thts argument oon­

sbts d any or none of the letters M. D. and T. Of none Is 
present. you don't need the comma either.) The letter T means 
that the encloeed text should be copied to the output stream 
(otherwise It would be deleted) The letter D means tha1 the 
del1mlters. le. the sklp name and Its tennlnal dellmJter. 
should be roped onto the output stream. If the letter D had 
been used In the aboo.-e dellniUon. the dellrnJttn -< and ">­
wouk1 � have been present In the output The letter M 
means thai this skip must match Its terminal delimiter. that 
ts. It 18 allowed to be nested 

Macrc6 can have � The macro ABC is an 

example d a macro without arguments. In ML/1. argwnents 
must be separated by delimiters. Also a special atom or 
pattern d atans must be de.Oned as an lmcrl name. which 
when encountered wiD cause arguments to be ln.9erted Into 
the output text. For example 

K:INS ' • ; 

M:Sl<lP HI'' < >; 

�a:EF SWI'l'Oi , 1 AS<'-'2. ru . >; 

sets up the Insert ·&·. the skip ·<. and the macro 
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-swrra-r which has two arguments. ddlm.lted by a comma 

and a semicolon. 1n the output stream. each cxx:um::noe of 
SWITCH will result In the � dellmtted pieCeS of text being 
swttched around. e.g. 

CD£ SWI'lOi ZZ'i, FFG IJK foN); 

becomes 

CD£ FFG IJK foN) ZZ'i )()()( 

Note that the spaces around each argument have been 
ellmlnated. This Ls the result of using the Insertion ·&AI.· 
which trtms olf all sUJTOUndlng spaces. If we wanted to retain 
the spaces. we would have used "&81." and "&8:2." tnstead. 

But enough of textbook examples. Let's examine a real-life 
problem I enoountered jl.L'Jt a few weeks ago. I was obliged to 
t.ry to get a very snooty mainframe to pul out a tex1 flle In a form 
1 oould use on my 6809 Helix. The mainframe was persuaded 
lo yield ASCU. and condescended lo produce variable-length 
reoorcls. but by dint of no persuasion would It put carrtage 
returns at the end of each Une. So I got a file of 44K characters 
with no newl1nes. 1lle Macintosh wiD odlt such files. but ID06t 
ed!t.ors on the 6809 have rather conserva!Jve notions oC how 
long a line houJd be. and 44K Ls rather beyond the � oC 
what they have In mt.ncll HoweYer. the mat.n.frame also Insisted 
on producl.ng useless line nlU'l'lbers on each record and I 
nollccd that they AIL ended wtth bJr consecuttve zeroes. So 
I processed the fUe using ML/1 and the IOIIowlng deflnltxlns: 

ICINS ' .; 
M:SKIP Ml', < >; 
H:In" SPI\CES SPACES NO 
AS<MOGO<>Ll<>UNLESS<>HCSUB(� . •  -3,0)-oOOO; 
,WOO.,Ll.,Al.>; 

which l.n9c:rted carrtage returns where they beblgod. 
Adrnlltedly, this pac� a lot of ML/l's most powerful 

capabllJUes Into a lot of space. but let's take It one step at a 
lime: 

a) 1be ftrst two lines you have seen before. so they should 
be no problem. 

b) The macro name Ls "SPACES" which. when It OCCUJS In 
a macro dellnJUon. Ls a "code word" tOr ·one or more spaces.· 
Hence. every occuJTenoe of a group of one or more spaces In 
the Input text wtU be oon.sJdered a call of the macro. The tc:r­
mtnal ddlmltc:r ls abo SPACES. Why doesn't ll get treated as 
a call oC the macro we are cJellnJngl11lcre are � situations 
lo oonslder. 

l) While the maao ls being deftned. 
2J While the maao ls scanning text looking lOr Its delim­

Iter. 
ln the ftrst case. the macro name 1s not yet In the 

"dlcUonar)r that ML/1 uses to detennJ.ne If a macro 1s being 
called. ln the second case. the call ls lnhn>lted by the dellmllc:r 
"SSt\5" which tndica1.es that we have deftned a "s!Jalght-scan• 
macro. that ls one that does not rcoogntr;e macro c:a1ls whJie 
scanning fOr ddlmlters. 

c:) The replacement text oonslsls of all tex1 betv.oecn the de­
llmlters "< and ">" but this text ls subjected to prooe.sst.ng by 
ML/1 when It ls l.n9c:rted Into the output stream Coose­
quently. any macro names present In the replaoement text are 
� as caDs and are ocpandcd/exr:cuted al that t1me. 
This Is why the replaoement lcx1 was encbscd In a skip -
otherw19e the macros In the replaoement text would have been 

ocpandcd whl1e the macro SPACES was being deflncd 
d) MCCO ls an operation macro that Instructs ML/1 lo 

Interrupt Its scan oC text. and resume after the Indicated 
"label", pnMded that the condition specified In the MCCO ls 
sattsOed. 

e) MCSUB ls an operatlon macro that returns as Its value 
the substring tn Its ftrst argument from the posltlon gM:n by 
Its second argument to the position gJven by Its third argu­
ment As If that weren't complicated enough. 2'.m> and ncgatJve 
numbers Indicate olfsets from the right end of the text string. 
What this macro returns ls the last 4 characters of the argu­
ment of the SPACES macro. 

0 The MCCO oondJUOn ls satis&d lJN1...E$ the last 4 
characters of the SPACES arguments are zeroes. 

-' lf they are 1.eroes. the etTect of the MCCO ls to Insert a 
carriage return. 

h) In either case. the expressk>n &Ll. Is a macro "label" 
and Ls not oopled Into the output text. 

l) The ncx1 Item encountered. ·&woo: Is just the macro 
name Itself. but specifically It Is "the number of spaces In the 
a tan which resultod In the call of the SPACES macro.· What 
this does Is Insert tnto the output text the e:xact. nwnber of 
spaces that were enoountered. so that !.here wtU be no space 
suppression when a c:att1age return Is NOT Inserted. It doesn't 
matter much when one 1s lnsc:rlcd. 

.D The llnal ttern In the replacement text Is "&Al: which 
just puts the text betv.oecn the � goups of spaces Into the 
output stream We would have usod ·&wAJ: If the characters 
·&· or "< had occurTeCI In the lnput fiJe. but they didn't. The 
'W". whJch means "Wrrtten", would keep the argument fnxn 
being ocpandcd when It was lnsc:rtod.. 

k) The characlc:r ">. bounds the replacement lcx1. and the 
semicolon ftnlshes up the maao deftnJUon. 

Let's see. have we OYelioolwd anything? Oh �: 
0 1he atom "NO" means that the preoeedlng deiJmltc:r (the 

lenntnal dellmlter SPACES ln this case) 1s an cx:clustYe del!m­
lter. which means that after the macro ls ocpanded scanning 
of the Input text resumes AT Instead of AFTER that ddlmlter. 
Sl.noe the term1nal delimiter Ls a maao name. It ls then 
expanded. lf we didn't do this. only every other goup of spaces 
wou)d be treated as a macro name. and we would oei1a1nly 
mJss many of the desired places to Insert a carriage return. 

m) The parts of the MCCO. which would ordinartJy look 
like 

KXX) lJ lNLESS M:SUB ('-'1.. ' -3, 0) o.()()()(); 

are separated by the null expression "<>" because other­
wise the blanks woukt be oonsldered calls of the SPACE 
macro! Now you sec why these dellm1ters must be deJI.nod with 
the "matching" attrtbute. slnoe otherwise the first OCClD'Tenoe 

of">" would termlnate the replacement tcx1l 
Oav.l1ng. lsn'l It? And so far we are just In the "muscle­

Oexfng" stage of using ML/1. Let me hear fran you If you would 
Uke some more lulor1als on the use of this prog)'CUD. 

EOF 

Edltol's Note: ({ �qual!.fles for !he l1lle -rexx H� U Is certalnly 
Ill spend a oOod portiDn of eac'h day re-ediLtng someone elses text. 
Mostly a111cl.es. but some limes technical rnaru.ull.sfor oneof the foreign 
or doinestlc hardware maru.ifacturers who use u.s to pr'oduitl thiilr 
documentadDn and manuals. llautng US«l ML/ 1. I only wish that U had 
been cwallabl.e years ogol ML/1 brliigs a lot of needed power to those 
of u.s still u.stng 6809 systems. 

DMW 
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The foiJowina iJ lhe 
be&innin& of • continuin& 
series. Most rX you will 
n:member Bob from hiJ 
series of !etten on XBASlC. 

The Mathematical Design of Digital Control Circuits 

If you like it or want mon:, 

let Bob or ut know. We want 
10 give you • wluu )'CHI WON! 

By: R.Iones 
Mlcronic• Reaearc:h Corp. 
33383 Lynn Ave., Abbotsford, B.C. 
CanadaV2Stl!.2 
Copyrighled C> by R. JoneJ & CPI 

Solutions to lEST 1WO 

1. (a) Dual - a + be • Corrplement - a • + b' c 
(b) Dual - ab + c'd' Corrplement - a'b' + cd 
(c) Dual - (a + b') (c' + d) Complement - (a' +b) (c + d') 

2. Circuit diagrams appear below -

(a) Yl - ab + be + abc 
• ab+be Rule 5 

Rule 7 - b(a + c) 
(b) Ll - ab + a'c +bed 

- ab + a•c + (a + a')bcd 
- ab + a'c +abed+ a'bed 
- ab + a'c 

Rule 2 
Rule 7 
Rule 5 (twice) 

(c) Y1 - (a +b) (c +d) + a'b' 
• c + d + a • b • Rules 8 and 6 

(d) Y2 - (a +b) (a' + c) + b + c 
- aa' + ac + a'b + be + b + c (multiplying out the parens) 
- ac + a'b + be + b + c Rule 2 
- b + c Rule 5 (3 times) 

t----t' • e '(, 
I'd 

f'----1· 't-----4 . 

• .,a' LYt{ ,. (c) 
3. To save space. the lnJUal network will not be drawn. ThJa wtll be le.ft to the student. 

(a) L3 - x + y + y• - x + 1 (Rule 2) - 1 (Rule 3) 
(b) Y2 - a + bb' - a + 0 (Rule 2) - a (Rule 4) 
(c) Yl - (a + b + c) (d + e) (b + c + d) (a + e) 

- abc + de + bed + ae Fo:on dual 
- a (be + e) + de + bed Rule 7 
- a (be + e) + d(be + e) Rule 7 again 
- (be + e) (a + d) and again 
- ad + (b + c) e Form dual to restore 

(d) Ll - a'b'c + ab'c + a'be 
- b'c(a' + a) + a'be Rule 7 

Rule 2 
Rule 7 
Rule 6 

- b'c + a'be 
- c(b' + a'b) 
- c(b' +a) 

(e) a+ a'b + a'b'c + a'b'c'd + ...... 
- a + b + b'c + b'c'd + ..... Rule 6 
- a + b + c + c'd + ..... Rule 6 
- a + b + c + d + ..... Rule 6, and so on 

(e) (a + be + e) (a + be + f) 
- a + be + ef Rule 7 

Oc�ber'87 '68' Mk:ro Journal 



t �� 
(p) 

�� I (d) 

{e) 

MUe 2 • heading for MUe 3 

TK£ BINARY NUMBER SYSTEM 

Not again. I can hear you groan! We a.lready know all that stuffi This wtll be quJck and painless. though. 
unLike our last session. which was pretty tough slogging. But I'm afraid It's necesscuy to recapitulate our 
knowledge of binary numbertng in order to get the complete picture. 

Let's begin by taking a look at the declmal system. in order to understand the relaUonsbJp between ALL 
numbering systems in general. We'll concentrate on the slmple number 101. What thls really signifies 1s 
that the rightmost digit specifies the number of "units" Ln the number. the centre digit the number of "tens", 
and the leftmost the number of "hundreds". Note that because we are In the DECIMAL system. each dJ�It (as 
we proceed from right to left) Increases by a factor of 10. and that the system also requires 10 symbols in 
order to funcUon correctly. namely 0. 1. 2. 3. 4. 5. 6. 7, 8. and 9. Commencing with 0. the set of symbols ends 
with a digit which ls ALWAYS one less than the "base" In whJch we are worklng. that ls, 10. So. when we read 
the number 101. we are really adding up "one hundred. no tens. plus 1 unit" to gtve us our nonnal "one 
hundred and one". 

Now let's look at binary numbers from the same klnd of v1ewpoinL Here. we are working In base 2. so, 
commencing with the rightmost dJglt of any number (or "word" as It's sometimes called). which we read as 
"units", each digit gets mulUplled by the "base" 2 as we proceed leftwards. to gtve us "twos", "fours", "eights", and 
so on. Further. because we are working in base 2. we are constrained to 1WO symbols only. commencing 
with 0. and the highest allowable symbol wtll agatn be one less than the base. gMng us 1. The number 101 in 
this system Is Interpreted therefore as "one four. no twos. plus one unit". which ts equiValent to 5 ln the more 
famiLiar declmal system. From all this info. you should readily see that Base 1 would be quJte meaningless. 
as. commencing with the rightmost digit (or units), each dlglt to the left would Increase by a raUo of 1 (thus 
remaining a "unit" too), and further. the allowable symbols would. commencing at 0, be restricted to a 
maximum of one less than the base, that ts 0 agatn. So "0" would be all that we'd be able to count 

We are not going to go into binary math here. as It's of no concern In the field of logic. unUJ such time as 
we need to create a blnary-addiUon or muiUpllcaUon clrcuJL 

LOOKING AHEAD 

In the next secUon, we're going to learn one of the newer techniques I promised you last Ume. which 1s 
going to make the manlpulaUon of Boolean expressions SO much easter for you, but first let's take a UtUe 
peek at what the more dtstant future Is going to hold for us. We're going to lake our first step away from the 
direct manlpulaUon of Boolean symbols. and become familiar wtth translating freely between algebraic 
terms and their equivalent binary numbers. Then later on In thls course. we'll take the ulUmate step to the 
use of decLmal numbers. and learn how to design complex control-clrcults by "playing around" wtth these 
decimal numbers and arranging them In speclal ways. 

We've already tried repla.cing an uncomplemented symbol with a "1". and a complemented symbol with a 
"0". when we looked at the Laws of Boolean algebra earlier on. so consider for a moment the following : 

In a 2-relay circuit ab - 11 (binary) - 3 (decimal) 
a'b- 01 - 1 

In a 3-relay circuit abc - 111 - 7 
ab'c - 101 - 5 

In a 4-relay circuit abed - 1111 - 15 
abc'd • ll01 • 13 

The decimal equiValents are gtven here only to gtve you an lnkllng of how our Ideas are going to develop. 
but for a lltUe whlle. as I've a.lready saJd. we'll sUck with binary. Just be paUenUI 
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1111: KARNAUGH MAP, OR K-IIAP 

You're now ready to meet a very powerful and versaUie ally ln the analysis. slmpllflcaUon and synthesls 
of Digital Control-CircuJts. Here he Is - the Kamaugh-Map. named after a certain M. Kama ugh. If we are 
dealing wtth no more than 5 vartables the K-map Is practically unbeatable. but beyond thls number It 
becomes lncreaslngly cumbersome to use. as you'U eventually discover for yourselves. but by then we'U have 
moved on to better things. 

I referred to "analysts" and "synthests" ln the preceding paragraph. so let's clartfy these words before we 
go on. Analysis means the study and possible slmpUficatlon of an already-existing network. whereas 
"synthesls" means the design and bulldlng-up of an orlglnal network from a set of specifications. 

The basic 4-vartable K-map conststs of a block of 4 x 4 squares. as shown ln Diagram 6. and algebraic 
terms can be entered on ll as shown ln each of the maps. 

b Cl 

cd 
00 

01 

II 

10 

00 01 ll 

(a) 
ab'c'd 

10 

' 

0 b b a 

cd c, 00 01 II 10 
00 I 
ot I 
II 

10 

00 Cl 
DO 

01 
II 
to 

!J !Q_ 
I 
I 
I 
' 

(b) 
I 

�) 
toot ob'c' 100- �6 ob 10--

b a 

d 00 

00 I 
01 I 

II I 

10 I 

Ol II 10 
I 

I 

I 
I 

(d) 
b' -1--

At the top-len of each square, the letters "ab" and the corresponding column-headings 00. 0 I. 11. I 0 
mean that the headtngs are to lnterpreted as a'b', a 'b. ab and ab'. SlmUarly wtth the rows. which are read as 
c'd', c'd, cd and cd'. 

Let's study each map ln turn. and estabLish a system for entering an algebraic term ln the correct 
squares. The first one. ab'c'd l8 fairly strnple - we simply translate It Into blnary. that l8 1001. and enter a "1" 
where the "ab" column 10 lnlersects with the "cd" row 01. 

Map (b) l8 a IJtUe trickier. Here we must translate ab'c' as 100-. the ·-· marking the spot where the literal 
"d" belongs. Then we enter a 1 In column 10 (the first two binary digits) everywhere that this column 
lntersecls wtth a row where the equivalent "c" Is 0. that ts. rows 00 and 01. What we've done. ln eJTect, ls to 
enter ab'c' as tf It were made up of two separate terms. ab'c'd' and ab'c'd. which. of course. IS so. 

ab'c'd' + ab'c'd • ab'c'(d' + d) = ab'c' (Rule 2) 

Applytng these principles stUI further. ln Map (c) we translate ab' as 10--, and simply enter 1 In the 10 
column In all rows. as the blnary translation tells us to Ignore the "cd" row-designations. And finally. ln Map 
(d). we translate b' as -0--, and enter 1 ln aU columns ln which the literal "b" appears as 0 (namely the first 
and last). and again Ignore the "cd" row-designations entirely. 

Comparing the four maps. we notice that each llme a literal Is omitted from a term, the number of Is 
entered on the K-map ls doubled. Another way of saytng this Is that each llme the number of Is l8 doubled 
(note the relationship of the words "double" and "blnary'') the corresponding term Is reduced by one literal. 
Note too that the number of Is Is related to the binary system. namely 1. 2. 4. 8 -- there are no terms 
corresponding to 3. 5, 6 or 7 entrtes on the map. These observations are VERY Important and should never 
be forgotten. A further point Is that even when a block does equate to a blnary number It's rectangular ln 
form. You won't find a "1" ln one square and a second diagonally situated ln a 2-entry block. for tnstance. 

If we look once more at the maps. we see that the only term occupying a slngle square l8 ab'c'd, and so It 
Is called ..... ? .... That's correct. It's a "rnlnlerm" and now you can see why It's so called. Consider this a 
moment before reading on. AU the clues are contained ln the four mapsl The answer. of course. l8 that It Is a 
"minimum term" because It requires the min1mwn number of Is to record It on the map. If you try entertng a+ 
b + c + d. you'U find that the map wUJ be completely fllled up. except for one solitary square somewhere. 
Hence the name "maxterm". for "maximum term". 

TEST THREE 

Enter these terms on K-maps. lf you brought your pad of squared paper along wtth you. It shouldn't lake 
long to draw up a set. I've found It a good Idea to prepare a whole pagefuJ of these maps and to tnsert ll lnslde 
one of those transparent page-protectors which can be picked up almost anywhere. Then you ca.n do your 
work with a grease-pencll or felt-Up pen, and simply wtpe It aU ofT when you're done. 

(1) a'b'cd' 
(3) a'b'c 
(8) ad' 

(2) a.bc'd' 
(4) a'bc' (5) ab'd 
(9) b'c (10) ab 

(6) a'cd' 
(11) a • 
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(7) b'cd 
(12) d' 
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THE K-MAP METHOD OF SIMPLIFYING EXPRESSIONS 

From thls point. It's but a short step to the slmpUOcaUon of Boolean expressions wtth the aJd of K­
maps. lnJUally. we'U make It a rule to expand our expressions out tnto sum-of-products form. unless they're 
already so expressed. Thus (a + b)(c + d) must first be muJUpUed out tnto ac + ad +be + bd. 

We'U start ofT wtth a very slmple example. The problem ts to slmpllfy ab + b'c' + ac' on a K-map. 

·ab 
cd 00 01 

00 
Ol 

II 

10 

II 10 
' 
I 
' 
• 

b a 

00 

Ol 
II 
IO 

00 Ol II 10 

I I I 

I I j 
I 
I 

db+ b'c' 
Dtagram7 

00 Ol II 10 
DO I I. , . 
ot I ,. , . 
II I 
10 J 

ab + b'c' +oc' 

The successive stages tn compleUng the map are shown above. First. we enter ab. then we add b'c' (note 
lhe correspondence between my use of the word "add" and the "+" or OR sign between each term). and finaUy 
ac

' -- Indicated by the squares marked wtth dots. Thts shows us rtght away that ac
' ls already tncluded tn the 

previous two terms (half of It tn each one). so the expression obviously reduces to ab + b'c'. In a case Uke thJs. 

the stmpllflcaUon Is lmmedlately clear to us. but lhJs ts not always so. and we must learn to "read" a K-map 
properly before we can say that we're K-map experts. But notice tn our example how we were able to do our 
slmpllfytng without even knowtng which Law of Boolean algebra to apply. The K-map dld It aJJ for us! II 

Now let's return to our Rules for Club-Membership. Remember how many steps we went through to 
reduce that one? The ruJes were at one stage translated tnto lhe expression : 

xy' + my + xyz + mxz + m'xz' 

Each step tn the slmpllflcaUon was not too clJJDcult to understand (dld I really say that?), but It's sUJI a 
tough proposiUon to start from scratch and try to Ogure whJch law to apply and when to apply It, beartng tn 
mtnd that tfyou don't see how to apply a partJcular law you may not end up wtth the best reducUonl With lhe 
K-map. however. It's no problem at aJJ. Slmply enter each term on the map. and then read It back ouU Here's 
how: 
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yz. 00 
0 0 

01 

II 

•o 

,.., 
'jZ 

0 0 
0 I 

II 

IO 

()() 

Ot t l  10 
I I 0 

' • Ot 

II 
10 

X';j' 

Dl II 10 '].;. y 
I I 00 

I ,. ot 

I ,. I II 

I I 10 

.oo 0 1 1\ 10 00 01 II 10 
I I I I 
I I Ol I I 

I • II I I. I 

' I 10 I I 

oo Ol II 10 
r • I 

I I 

I rr m 
I I u 
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The ser1es of 5 maps ln Diagram 8 shows how the terms are entered to give us a complete map. Ftrst we 
enter xy'. that Is -10-. to which Is added my. or 1-1-. followed by xyz. or -111. then mxz, or 11-1. and finally 
m'xz', or 01-0. NoUce how some squares are already 1 when we come to make a different enlfy. but we Insert 
no more than a stngle "1" tn any square. The unoccupied squares are understood to be "0'', but we don't bother 
to fill these ln as It makes the map too cluttered and difficult to read. 

Knowtng that the answer to Lhls problem ls x +my. we soon discover that lf we enter these two terms on 
another map we end up wtth the same map as we have here. Tty It as an addiUonal exercise. But lf we didn't 
already know the answer. how do we read this map to gtve us thJs m + xy? 

READING A K-MAP 

Recall for a moment that we found that the larger the block of 1s entered on a K-map. the smaller the 
term to which It corresponds. So, bearing ln mJnd that one of our chief alms ln deslgntng good ctrculls ls to 
get the smallest posslble network to carry out a parUcular funcUon. we are most deflnltely Interested In U1e 
fargest possible blocks available on the K-map. Plus, of course. as few blocks as possible to cover all the 1s 
we have. as long as each block. or "loop" as It's properly called. contaJns 1. 2. 4. 8, etc ones. It's called a loop 
because It's customary to draw a loop around each block selected for read-out. as I'Ve done In the final map 
above. 

In readJng a map. each "1" MUsr be contatned In a rectangular loop (no Os are allowed). but you may 
Include the 1s ln as many loops as proves necessary In order to make them as large as possible. In our 
example I've lncluded two of the 1s. you'll noUce. In both loops. 

WhUe the method of read-out Is quJte simple, It stUl needs a lllUe practice before you become proficient 
at formtng the best combtnallon of loops. Let's lfy reading the larger loop OrsL Here's how : 

(a) Read the COLUMNS of the loop Orst. wriUng down a "-" In each posiUon tn which the var1able 
appears tn both forms (0 and 1). otherwise wr1te down a 0 or a 1 for the variable. 

(b) Apply the same principle to the rows of the map. 

Let's elaborate. In the larger loop there are 2 columns Involved. namely 01 and 11. and as the first 
var1able appears In both forms. and the second only as "1 ", we wr1te -1. The loop covers AU. rows. wtth both 
y· and "

z
" appear1ng as 0 and 1. so we write down -- for the rows. This gives us the complete term -1--. which 

translates tnto "x". 
In the snaller loop. only the first "1" ls common column-wtse, so we write 1- for this. Row-wtse. too. It 

has only the first "1" tn common. so agatn we write 1-. for a comblned btnary enlfy of 1-1-. which. of course. 
translates as "my". The complete read-out Is therefore 

x+my 

and agatn we have no Idea of which Laws got appUed. or ln which order. Good old K-map did It all for us 

ln one fell swoopll I know. you're wondertng why I dJdn't tell you all of this earlier. Instead of dragging you 
through the "Laws of Boolean" swamp. Could It be that some Urnes the sadist In me gets the better of me? Not 
really - the swamp happens to be on our route. and Without exper1emctng the hard parts how can you 
appreciate to the full the easy parts? 

FORMING A GOOD LOOP COVERAGE 

Some htnts on how to fonn a good loop coverage of a K-rnap. ALWAYS start wtth the smallest loops and 
form progressively larger ones untU every "1" on the map ls covered at least once. That Is to say. you should 
first form a loop around all stngle 1s (one loop apiece. of course) which CANNOT be grouped With any others. 
That Is. there Is no other ''1" adjacent to lt. either horiZontally or vertically. Then look for loops which 
CANNOT be made bigger than two: then four: then eight and so on. Once all the 1s are covered you can stopll 

Loops MUST conform to the blnary system (they must con lain either 1. 2 4. 8. etc 1 s). and also the 
number of columns or rows In the loop must so conform. No loops spread over 3 columns or 5 rows. for 
example! Read on a UtUe more before you get too tnvotved With trytng your own maps. however. 

MAPPING A PROBLEM SOLVES THE PROBLEM 

But first make note of the remarkable fact that lf you can once convert your tnltlal problem to a form 
where you can successfully enter It on a map. you have at the same Ume SOLVED the problem. All you have 
to do ts to read the answer back from the mapl And thereto. my fr1end. Ues the key to the whole of our circuit­
design technique. 

October'87 ·sa· Micro Journal 



MORE ON K-MAPS 

Dlagram9 

The K-map In Diagram 9 represents the Boolean expression 

ab + be' + b'd' 

Let's go Into more detaJJ before we move on to using K-maps to actually design clrcuJts. Maybe you'Ve 
been wondering why the rows and columns. although labelled wtlh 2-blt binary numbers. are not In 
numertcaJ order. If they were, they would be tn the order 00, 01. 10 and 11. All rather strange. lsn't ll? 

However. If we look a little more closely we noUce that commencing on any square on the map, If we 
move horizontally or vertically by one square, the appropriate column or row designation changes tn only 
ONE of Its bits. For example. If we commence In the top· left square. whose coordinates are 0000. and move 
one square lo the rtght we Ond ourselves In location 0100. Only the second bit from the left has changed. If 
we move downwards from this square. only the final bit has changed. to gtve us 0101. and so on. In other 
words. SQUARES WHICH ARE ADJACENT' TO ONE ANOTHER CHANCE IN ONLY ONE Btr·POSmON. It's 
also true that SQUARES WHICH DIF'FER IN ONLY ONE BINARY Btr·POSrriON ARE ADJACENT' TO ONE 
ANOTHER. 

GRAY CODE AND DOUGHNUTS 

When btnary numbers are arranged tn such an order that each successive number changes by one bit 
only. the ordertng ls known as a Cray code, and Is of PARAMOUNT Importance tn the destgntng of REUABLE 
dlgllal conlrol·clrcults. Even when the sequence overflows from 10 back round to 00, there ls sUll only a 1-
blt change! AB we're not yet Into design. however. let's consider for the moment the consequences of the 
emphasised statements at the end of the precedtng paragraph. One such ls that as that the lop and bottom 
rows of our K-map dUTer tn only one btL they MUST be adjacent. In other words, the K-map Is really an 
opened-out cyltnderi But waJlll The left and right-hand columns are only one bll apart too. which leads us to 
the conclusion that the map really represents the surface of a "toroid" or doughnut. 

TRANSMISSION AND HINDERING FUNCTIONS 

Now let's come back to Diagram 9. and read It out as follows. The vertical column of four 1s gtves us "ab", 
the ctrcled block of four "be" and the four corners (which are aU adjacent) can be grouped Into a block of four 
to form "b'd-. the complete expression being "ab +be'+ b'd-. 

This expression gives us the condJUons under which the network as a whole wUI transmJt current to 
whatever device Is connected to ll. In words. It says that If Relays A AND 8 are energised, OR If Relay-S ls 
energised AND Relay-C not. OR If both Relays B AND D are de-energised, the device wtll be energised. 
Because ll gives the condiUons under whJch the network will transmit current, Ills called a TRANSMISSION 
FUNCTION. The blank squares on the map (really Os) give the condiUons under which the drcult will NOT 
transmit. that Is, a'bc + b'd. Do you see how to obtaln thJs? What we did was to group as a loop of 4 the two 
blanks tn the left and right-hand columns, and as a loop of 2 the two blanks tn column 01. Thls ts known as a 
HINDERING FUNCTION. 

The negation (or complementation. or opposite) of a hJndertng funcUon Is a transmission function. 
That ls (applying It to our current example) : 

(a'be + b'd)' • (a + b' +c1(b + d1 

becomes a transmission funcUon, and although this Is a completely dUTerent network from the original 
transmission function formed by reading the 1s. the FUNCTION Is exactly the same. Draw them both, with a 
Light as the controlled device, and verify that whenever the relay con<IIUons are such that one of the lights Is 
UL then so will the other one be also. 

A 1s readtng always gtves us an expression tn "sum-of-products" form. whJle readtng the Os and then 
negating the expression gtves the "product-of-sums" form. The faclortsed form of an expression. such as the 
1s expression above, namely b(a + c1 + b'd', ts known as a hybrid or "mongrel" form. 

VEITCH DIAGRAMS 

Prtor to M. Kamaugh's K-maps. the columns and rows were arranged tn strtct btnary order. which made 
It EXTREMELY dUilcult to figure out whJch square was adjacent bll-wtse to whJch. Loops also tended to be 
quJte messy as they wtggled and squiggled everywhere to tnclude thelr 1a, and to avoid those outside the loop. 
These ortglnal maps were called Ve.llch diagrams (I'm afraJd I don't recaU the gentleman's lnlllals). and to 
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this day aome people snu.. use them. eJTOneousJy calllng them Karnaugh-maps. In their day. though. they 
represented a step forward from what had gone before. 

A PEW WORDS OF COMFORT 

Once you'Ve completed resT FOUR It's fairly safe to say that you're out of the jungle for some Ume to 
come. and whUe I cannot promise that there won't be any more rough patches, I doubt that any will SEEM as 
tough as these first few m1Jes MUSf be to a student having his first encounter wtth Boolean algebra and K­
maps. There ARE more complex Ideas ahead of you. but by the Ume you reach them you'll be a seasoned 
campaigner and will be weU-equJpped to deal wtth them. NufT saldll 

TEST FOUR 

Read the foUowtng K-maps In both sum-of-products and product-of-sums form. 

Clb ob oh 
eel 00 Ol II 10 c oO Ol H 10 c6 00 01 II 10 

00 00 I tJO \ 00 I 
01 01 Ol 01 I 

II II II II 

IO I 10 t 10 I 10 

(J) ( i i) (i \i) (\'1) 
ah ob ab 

ai GIO 01 II 0 Ql 00 Ol II 10 cd 00 01 II 10 tO 

00 00 00 Oo 

01 0( 01 t>l 

II II II II I 

10 IO \ 10 I I 10 \ 

(v) ('c'i) ("\i) (\Iii() 

As a further test In both completing and readtng a K-map, and at the same Ume slmpllfytng a ctrcull. 
you should also try 'IEST1WO again for aJJ examples tnvoMng four, or fewer, vartables 

Next Ume round. we'U begin designing something or other! I I promise! 
..... End of MOe 2. 

EOF 

FOR THOSE WHO 

I 
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Pascal 

L ast month (actually, August) I mentioned the 

debugger in passing. This month we will take a closer 
look at debuggers for high level languages. 

The amount of debugging assistance a high-level 
language package offers varies widely. At one end, there 
are those packages that offer no support at aU (this is 
typical of many "C' compile.rs), at the other end there arc 
those that are very good, including being able to 
manually execute statements any time you want (this Is 
typical of many Basic interpreters). 

The debugger I will discuss lies someone in between 
these two extremes. 

First of all, lets see what we need as far as getting the 
information In to the debugger. The OmegaSoft Pascal 
compiler can generate three basic output formats for 
object code : 

1) Relocatable object code. Used when we want to 
link the modules together to get a stand-alone module 
for use under OS-9 or on a target system. 

2) Intermediate code. Used with the debugger, with 
or without debugging information imbedded into the file. 

3) Assembly language. Used for documentation 
purposes. 

Format 2, intermediate code, Is a sort of binary 
assembly language. The format Is a series of pascal 
strings with the following format : 

1) Length byte • number of bytes in the record. 
2) Opcode • one byte that represents debugger 

information or an assembly language opcode. 
3) Size • one byte representing a data size of byte, 

word, or long for assembly language opcodes. 
4) Postbyte • for assembly language opcodes, 

indicates the addressing mode, such as register direct, 
auto-increment, etc. 

5) Value· zero or more bytes representing the value 
that goes with the postbyte, such aa a Indexed register 
offset, or external label name. 

Fields 4 and 5 can be repeated for those opcodes 
that require two operands. 

A 

Tutorial 

By: Robert D. Relmlllcr 
Ccrttl\ed SoClwart Corp 
616 Camino CabaDo 

toi�.CA93«4 805 979-1359 

In addition to assembly language opcodes, there are 
special opcodes for debugging information. There are 
two main types, debug, and line. Line r�rds are very 
simple, they simply teU the debugger that the code that 
follows starts at the line number specHied in the file. This 
is used to set breakpoints at the start of pascal 
statements. 

A debug records has a number of options : 

1) Start of a procedure. Information included is the 
procedure's internal name (a unique name for each 
procedure in the module), parameter size, and 
procedure name. 

2) Start of an externa.l procedure. Same information 
as 1) above. 

3) End of a procedure. Information Included is the 
procedure's internal name, and it's name. 

4) Variable record. Information included is : 
a) variable name 
b) symbol table pointer (in the compiler). This field is 

used for handling rcfe.rencing a type that is used as part 
of another type or variable. 

c) block name. This is the internal name of the 
procedure where the variable/type is defined in (globals 
have a block of -1). 

d) ld group. Can either be a type or a variable. 
e) storage group. For instance, register, stack, varib 

external, record offset. 
f) storage address. Depends on the storage group, 

always 4 byte.s long. Can be stack offset, absolute 
address, an internal name, or register number. 

g) Type. Can be the actual type or a value indicating 
it is a parameter or function return, If so, the actual type 
will follow. 

h) Extra information depending on type: 

1) For types that defer to another previously defined 
type, the symbol table address of that type. 

2) For longhex/pointers, a byte that tells whether It Is 
a simple longhex, a pointer to a standard type (such as 
integer), or a pointer to a non-standard type. If It Is a 
pointer to a non-standard type, then there wiJJ be the 
symbol table address of the non standard type. 

3) subranges. Two, byte, word, or longword entries 
that represent the offset and range of the subrange. 
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4) Strings. One byte that Indicates the maximum 
length of the string. 

5) Sets. One byte that indicates the maximum length 
of the set (in bytes) and then the entry for the base type 
of the set (this data starts over with item g) above). 

6) Arrays. For each Index declaration in the array, 
the type is defined (starting with item g) above). The last 
thing is the definition of the base type of the array. 

7) Devices. Four byte size of the device followed by 
the definition for the base type of the device. 

8) Records. Four byte size of the record, four byte 
symbol table address of the last field in the record. For 
each field in the record a new varib debug record follows, 
including name fields, record offset, etc. 

4) Pointer resolution. Since the base type of a pointer 
can be defined after the pointer to the object, this record 
binds the pointer to the type it points to. 

5) Module. Tells the debugger the name of this 
module. 

6) Program. Tells the debugger the name of this 
program. 

7) Lex. Updates the debugger as to what lexical level 
(procedure nesting) is being compiled. 

Since this information is imbedded within the code 
being generated, there is no need to create a separate 
debug symbol file (which wastes time and storage} and 
makes correlating between symbols and code relatively 
easy for the debugger. 

The compiler can generate an intermediate Ale with 
or without debug information. Any file generated without 
debug information will run real-time under the 
debugger, since the same code will be executed as if you 
went through the link step. Code that is generated with 
debug information will execute the same code, but in 
addition, will execute a routine at the start of each pascal 
statement, and at the start and end of each procedure. 
The amount of overhead depends on whether there are 
any breakpoints in place, or if options such as statement 
trace arc enabled. 

Certain sections of a program can be selected to 
have debug Information on or off. This is particularly 
necessary for such things as exception and intercept 
procedures, which must not be delayed by the debugger 
for any reason. 

The other type of file we want to be able to include 
when we arc debugging is assembly language files. For 
these we allow loading of relocatable object files. 

Now that we have an idea of the files we want, lets 
look at the commands that have been implemented for 
handling these Ales. First of all, the debugger has three 
different modes. When we enter, we are in the "flier" 
mode. After all files are loaded, we can move to the 
"pascal" mode. The third mode, "assembly" mode, can 
be entered from pascal mode, and then you can return to 
pascal mode from assembly mode. Once you have left 
filer mode you cannot return, since some of the symbol 
table information used in filer mode is re-used once you 
enter pascal mode. 

Rler mode allows the following commands: 

1) Load relocatable object files. These can be 

assembly language modules for support routines for 
your pascal program. or replacement runtime routines. 

2) Load intermediate code. Loads the intermediate 
code into memory, translating it into 68000 object code 
for execution. If there is debug information embedded in 
it, it also builds the symbol table for each module. 

3) Link. Resolves inter-module references for both 
the object code, and symbol table information. 

4) Check. Docs a cross reference check between 
symbols in each module. For instance, if you had 
changed the parameter type of a procedure in one 
module from value to variable, but forgot to change it in 
the other modules that call that procedure, this 
command would warn you about it. 

5) Status. Displays amount of table space used and 
remaining, sizes of each module, and inter-module 
symbol table references. 

6) Default 1/0. Lets the program being debugged 
use the same standard l/0 handlers as the debugger is 
using. If you need separate ports for the debugger and 
the user program, then these must be loaded as 
relocatable object files and this command not used. 

7) Set exception vector. Allows the user program to 
handle exceptions, following restrictions that the 
operating system may impose on the user. 

8) Enter pascal mode. Enters pascal debugging 
mode. 

In the pascal debugging mode you are concerned 
primarily with what happens at the pascal source level. 
There Is a command that will display the current pascal 
source code where you are stopped at, including an 
indication of which lines actually generate code so that 
they can be brcakpolnted at. Facilities are also included 
so that you will not stop at the brcakpointed line until it 
has executed a certain number of times. There is also the 
capability to execute a "macro command" when the 
breakpoint stops. These "macro commands" are simply a 
list of commands that you type in before you start the 
program. 

The other main item you want to deal with are pascal 
variables. The advantage of a high-level debugger like 
this one is the ability to inspect and change variables in 
their actual format, be they characters, integers, reals, 
strings, arrays, or records. This was the reason for 
including such detailed information about variables in 
the intermediate code. In addition you also want to be 

able to index into arrays, or select individual fields within 
a record. This is especially useful for following a linked 
list structure, where you might want to look at the 3rd 

record in a linked list, and a field called count in that 
record : 

<P> d base" Jink" Jink" .count 
basc".link".link".count •150 

<P> 

Since source code can change frequently, and none 
of us really wants to wait for a listing (unless you are 
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looking for an excuse to take a nap), many times we do 
not get a new listing when changes a.re made. To make it 
easier to find what line number we want to breakpoint at, 
there is a facility that prints the starting line number of a 
procedure, thls combined with the source listing fadlity, 
makes locating the desired line fairly easy. 

For instance, in the prime number test program, we 
ca.n find the begin of the main program by typing : 

- <.P> n program 
prime.9 
<P> I prime.9 

Would display lines before and after line 9 In 
module prime at the top of the screen, as: 

5: var 

6: flags, a.rray!O .. size) of boolean ; 
7: i, prime, k, count: integer register; 
8: iter : integer ; 
� begin 
1<>- writeln ('10 iterations'); 
n· for iter:= 1 to 10 do 
12: begin 
13• count:= 0; 
14• fori:= 0 to size do 
15• flagslll := true; 

In order to start the user's pascal program, we enter 
the CO command. Before starting the program, the CO 
command will parse the specified command line (if any) 
and look for standard l/0 redirection modifiers. This 
allows programs that are written as filters to be properly 
tested using the same redirection facitities a.s provided 
by the shell. 

There are two types of proceed commands, proceed 
and trace statements, and proceed to breakpoint. In the 
first instance, we can select how many statements to 
execute until we stop. In the second Instance we can 
proceed u.ntil we encounter a previously set breakpoint 
(up to 16), or proceed to a temporary breakpoint. 

Statement trace and procedure trace commands are 

Included. The procedure trace command will list out up 
to 50 procedure entry's and exit's In the order they 
occurred. Statement trace will list out up to 50 statement 
numbers in the order they were executed. Statement 
trace capture must be previously enabled, this avoids the 
extra overhead if this feature is not wanted. 

Assembly mode can be entered at any time and 
provides a variety of commands to allow debugging at 
the assembly language level. 

A line by line a.ssembler, disassembler is provided. 
The starting location can be specified as either the actual 

FOR THOSE WHO 

I 

code address, or as a statement number in a pascal 
module. Runtime routine names are expanded Into their 
actua.l name, rather than just displaying an address, to 
make correlation between the pascal source and 
assembly language more apparent. This mode if useful 
when you want to "patch" the code rather than going 
back and editing and compiling a module to make a 
change. It is also useful to see what the actual code 
generated was, just in case you are unsure of what the 
pascal statement is really supposed to do. 

Assembly mode also provides it's own breakpoints 
(up to 16), and again, a macro command can be executed 
when the breakpoint is encountered. Assembly mode 
also provides the following commands : 

1) Block memory move. 
2) Calculate value of expression, works as a simple 

hexadecimal calculator for figuring offsets. 
3) Change registers, both data and address. 
4) Dump memory in hexadecimal and ASCII. 
5) Find one to 16 byte pattern in memory. 
6) Initialize an area of memory. 
7) Memory modify /set. Allows Inspecting/modifying 

memory as bytes, words, or longwords. In addition allows 
skipping every other byte for l/0 ports. The memory set 
command is the same except it does not read the 
memory contents to allow access to write-only l/0 ports. 

8) Set offset. This value is used whe.n working with 
code only, such as disassembly and breakpoints. 
Normally set to the starting address of the module you 
are working with. 

9) Proceed to breakpoint, add temporary breakpoint 
if wanted. 

10) Display registers. 

The target debugger (which runs over a serial link 
between the host and the target system) also allows 
assembly language tradng, since it does not have to fight 
the operating system for the trace vector. 

These capabilities provide a quite usable debugging 
capability without requiring any special hardware 
attachments, which ma.ny of us cannot afford anyway. As 
a large project progresses, only a few modules will 
probably be changed at any one time, so that all others 
can be compiled without debugging information, 
allowing real-time execution of those modules. 

In the next chapter we will take a look at a program 
that does OS-9 system calls. 

OmegaSoft 1$ • registfftd trademark of Certified Software 
Cqrporatio", OS-9 •"d OS-9/68000 art trlllklf'lllrlcs of Micrtl'IDilrt 
Systems Corporatio". 

EOF 

NEED TO KNOU' 68MICRO 
JOURNAL

TM 

"68' Micro Joomal Oc�ber'87 49 



Bit-Bucket 

NEW P AMlL Y OF INDUSTRIAL MICROCOMPt.rrERS 
PERFORMS 

lN HARSH ENVIRONMENT. 

OESPAC announce& its entry in the systems busine&s with 
the introduction of a new family of versatile microcomputer 
systems aimed at the industrial m-:rketpl�ee. �e OESCOMP 
is a powerful real-time, mulll-taskang mu;rocomputer 
system in a rugged and compact single height Eurocard 
package. that allows the user to mo�tor, �t and au��ate 
processes in a variety of harsh mdustnal and m1htary 
environments. 

The OESCOMP system is intended to be used as a process 
or cell controller in factory automation applications. The 
OESCOMP is ideal for use as imbedded computers in 
intelligent machine tools and specialized instrumentations. 
The OESCOMP systems can also be used as total hardware 
and software development workstations. 

The OESCOMP offers the highe&t level of proee&sing power 
for systems of its class and sit.e. At the lo� end of 
OESPACs offering is the OESCOMP 8300-M wh1ch uSe& a 
8 MHz 16-bit 68000 microprocessor and come& equipped 
with two I Megabyte 3.5" floppy disk drive& and 512 
Kilobytes of RAM. The most powerful member of the 
OESCOMP family is the OESCOMP 8340-P!HP which 
features a very high performance 32-bit 68020 
microprocessor running at 16.7 MHz with a 68881 
arithmetic co-processor, 2.5 Megabytes of RAM, I 
Megabyte of 3.5" floppy disk st.orage and 40 Megabytes of 
hard disk storage. Several variations of these systems �e 
offered by OESP AC depending on the amount of proceas�g 
power nuded and the required disk/RAM storage capacity. 
The open 0-64 bus architecture of the systems allows 
memory expansions up to 32 Megabytes. 

The OESCOMP system is supported by the OS-9 disk 
operating system which is wen accepted and familia; to the 
automation industry. OS-9 features an advanced UNIX­
Like" structure and form. A special library allows OS-9 to 
run programs written for UNlX in C. Unlike UNIX, 
however, OS-9 fearure& a lean and fast modular strucrure that 
can easily be put into ROM for diskle&s �ystems. The re�­
time, multi-tasking nature of OS-9 perm1ts the user to �J­
vide his applications into several concurrent tuks, wh1le 
allowing real-time response to outside 

.
events. Th� �odular, 

multi-user architecture of OS-9 perrn1ts the add1t1on of a 
new user to the system in no time. Depending on the load 
of work. the OESCOMP system wiU support up to 16 users 
on line simultaneously. 

The OESCOMP is delivered complete with the disk 
operating system, a screen editor, macro auembl

.
er, 

symbolic debugger, linker, and a C c�mpiler. Oth�r high 
level language interpreters or comp1lers are opllonally 
available for Fortran, Porth, Basic and Pascal. 

By: All of us 

A key feature of the OESCOMP system is its open. 0-64 �us 
architeCture which allows a degree of customJZatlon wh1ch 
is unsurpassed in the industry. This customization is 
essential in order to meet the specific requirement of most 
industrial applications. For instance, a OESCOMP may be 
configured as a data acquisition system by adding analog 
IJO module& and additional nonvolatile storage memory. Or, 
by adding motor controller cards and industrial lj() inter­
faceJ, the OESCOMP can be the main controlling unit of a 
milling machine. 

A OESCOMP system typically provides 8 unused slots, 
each of which can accept any one of the 150 0-64 board 
level products in OESPAC's catalog. The OESCOMP will 
also accept 0-64 bus board level products from any of the 
more than 30 independent 0-64 bus vendors. The 0-64 bus 
is a second generation microcomputer architecture aimed at 
midrange industrial applications. 

OESCOMP are de&igned to communicate with the operator 
with a standard CRT terminal. It is also possible to connect 
graphics cards into the system to display high resolution 
pictorial information of 640 by 480 pixels to 1024 by 
1024 pixels in 256 colors out of a palette of 262, 1�. 
The user can easily install one or more of these graph1cs 
controllers into the same ba.ckplane to control multiple 
displays at once. 

Another unique feature of the OESCOMP systems is their 
networking capability. Using OESNET, a proprietary 
network protocol from OESPAC, up to 50 OESCOMP 
systems can talk to one another over 3,000 feet of coaxial 
cable. The Network operates at 800 kilobits per second and 
achieves very high throughput thankJ to its superior 
CSMAJCA (Collision Sense Multiple Access I Collision 
Avoidance) arbitration and its Direct Memory Accen 
operation. OESNET's cost per node is a fraction of the 
typical cost of more publicized networks such as Ethernet 
or MAP. 

A version of the OESNET controller board is to be released 
by OESPAC for the VME bus. This connection will allow 
OESCOMP syJtems to perform as a front end processor 
with VME based supervisors in a hierarchical, distributed 
processing architecture. The network is to�y integrated 
into the disk operating system, thus allowmg transparent 
acce&s to all resources. For instance, all graphic screens, 
dis.k storage and communications ports are acee&sible from 
any processor in the network. 

For use in the most severe environments, where mechanical 
disk drive& are not allowed, the GESCOMP can run without 
a disk. In this mode of operation, the systems can boot 
from the operating systems and application programs 
located in E P R OM. The OESCOMP is also expandable to 
use a bubble memory cartridge system for use in these 
environments. Using OESNET, a disk bued OESCOMP 
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located in a clean environment can serve as file server for 
several ROM based OESCOMP systems on the harsh factory 
noor. 

The OESCOMP system uses a modular architecture with all 
vital functions readily accessible beh,ind the front panel for 
easy service and expansion. The system is based on the 
100 by 160 millimeter (4" x 6.25") 0-·64 bus Eurocard and 
features a rugged DIN 41612 pin-in-socket backplane 
architecture. The small form factor of the cards and the 
superior DIN connector,. make the OESCOMP particularly 
resistant to shock, vibration. and corrosion due to airborne 
contaminates. OESCOMP is packaged in a table enclosure 

for development or laboratory environment or in a 19" rack 
for mounting in a NEMA enclosure or directly into the 
application. Each OESCOMP includes a 200 Watt power 
supply. 

Other versions of the OESCOMP systems, using th.e 80286 
microprocessor and the MS-DOS openting systems are also 
available from OESPAC. 

OESCOMP systems are available now, prices start at $3995 
for single quantity orders of the basic system 
configuration. OEM discounts are available for large 
quantity orders. 

II II II 

BILL WEST INCORPORATED 
174 ROBERT TREAT DRNE 
MlL,FORD. CONNEcriCtrr 06460 

203 878-9376 

NEWS RELEASE 

SYSTEM CONFIGURATION SERVICES 

Bill  West Incorporated is pleased to announce the 
availability of system configuration services for users of 
industrial computers. These services are intended to assist the 
user in selecting and integrating a system with appropriate 
interfacing and system software for particular applications. 
BWI specializes in systems using the VME and STD bus, 
single board computers, and th.e OS9 operating system. BWI 
will develop drivers and software libraries to allow simple 
control of UO devices from assembly and high level 
languages. B WI can supply tested systems configured to 
customer requirements, with the OS9 operating system 
installed. 

UO EXPANSION 

Bill West Incorporated currently has under development a 
line of products which allow the use of the STD BUS as an 
UO expansion bus for VME, single board, Macintosh, and 
Atari ST computers. This allows the wide variety of existing 
STD bus interfaces to be used with these powerful computers. 
The STD BUS may be configured as a bus extension or u an 
intelligent subsystem. Communication between the master 
processor and the STD BUS is via the Motorola I/O channel, 
SCSI port, or ARCNET interface. Existing STD systems 
using non-Motorola processors can be incorporated into a 
larger system using a 68000-type processor as the master 
processor. These products will be available in the fourth 
quarter of 1987. 

ABOUT BILL WEST INCORPORATED 

Bill West Incorporated was founded in 1985 to provide 
systems and suppon to users of industrial computers. We 
have worked with OS9 systems since I 980. In addition to 
extensive experience in implementing microcomputer 
systems, BWI persoMel have experience in many aspects of 
system implementation. including analog and digital design. 
system specification, system documentation, and the 
integration of minicomputers and microcomputers into large 
systems. 

+++ 

l21t L. 1HI\ A ... 
v-.a.c..�-·u 

NEll PRODUCT �NHOUNCE,..EN I 

Sareli \ Technol ogies are pleased to •"�ounce thtt r new 1.»4C 
'loppy disk controller that is ccropatlble with all three or 
Tandy's Color Co1111uter I"Odtls, Including the new CoCo 3, 
Tne perfornoance of Hlcroware's I'IUltt•u\er, multo-t ask ing , 
OS-9 operating system is grutly tnhanced by the DHC 
controller's new "no halt" POde, ..nich frees up the CoCo's 
6ll09E Microprocessor to execute other t asks ""ile disk 1/0 
is taking place. 

The OHC controller is des i gned arounel the Western Digital 
1101773 floppy disk controller chip , 8K or JZI( bytes static 
RAI1, and a IS bit counter. Sufficient on-board logic is 
provided, that once the read or write operation has been 
initiated, the controller ca n transfer dat a between the 
buffer RAH and the disk drive all by Itself, with no 
lnvol-ent of the main processor. lnterrvpts can rll!laln 
unmasked and available. The Duffer RAH Is large enough that 
even a full track write. such as perfo nned >tlolle fornoattlng 
a disk, can be done using the "no halt" mode. However, the 
original Rbe!lo Shack "halt" mode Is also retained to 
onalntaln full compatibility with existing non�$9 software. 

The �st n� tcub le t>enef it or the "no halt· ,.,de is that 
the keyboard reMains "alive" during disk 1/0, with no lost 
characters ..nen using os-g•s type-aheael future. Compiling 
a program In the background wllile si,..ltaneously edittlng 
anotner file Is no longer the eaerclse in shetr frustration 
It was with older CoCo oisk controlltrs. The overhpping of 
one task executi ng willie disk 1/0 is taking place for 
another task can also contribute to an Increase In total 
throughput. 

A specially aelapted version of O.P. Johnson's SDISK pack•ge 
Is Included with the OHC at no extra cost. In aeldltion to 
betng able to reael/wrlte/fomat virtually any OS-9 disk 
forftlit, SOISK also lias c.lls to read and write data from 
non·OS9 disks. This allows SOISI( to support several other 
packages such as D.P. Johnson's PC-XF{R package (a va l lab! e 
separately for S4S) ""ich ruds and writes 18�t-PC fomat 
disks. 

A 24 pin ROH containing Raelio Shack Disk Exteneleel BASIC 
v�rslon 1.1 is normally Installed, but provision Is made to 
also accept 28 pin E�<l!'s, ranging fr001 a 2164 to a 27256. 
If us@r\ wish to have two DOS's (eg. Radio Sh.ck's DOS l.t 
and SpectroSyst""s' ADOS) present In the controller, a n  
optional external switch can be installed t o  select bet-n 
the upper and lower half of the E�ll4. with each half 
containing a different DOS. The DOS's may be either 8K or 
16K bytes In size. 

The OHC controller comes In a bl1ck, aluminum case, rebely to 
plug Into the CoCo's Multi-Pak Interface (or COftlllatlble 
unit). Gold plated cant-edge connectors ensure rell abf 11 ty. 
Use of the Western Digital WDI773 controller. with all­
digital dau separation and write prec001pensation, 111eans 
th.t no adjust���ents are required. The �C has been designed 
to run at b�h .89) MHz and 1.79 MHz CPU speeds. 
The DMC controller Is avalhble today, 1t a unit price o f  
(SUS) SI49.SO with RS·DOS I ,  I ,  8K buffer RNI, a nd  either the 
level I or level II version of SOISK. For 1110re lnfornoatlon, 
write, or ull Dave Wiens at (604) ZSS-44115 (Pacific tinoe). 
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Continued From Last Month 

XeAsiC Xplained 
or 

Things you won't ftnd In the documentation 

Copyright 1986 by 
R. Jones, Micronlcs Research Corp., 
33383 Lynn Avenue, Abbotsford, 
British Columbia. CANADA V2S 1 E2 
& Computer Publishing, Inc. (CPI) C 1987 

TM moJerial in tltis aTticu is copyrigltled by MicrOI'Iics ReseaTclt Corp. &. Comp"ur P"blislting, Inc. (CP/), and 
reprod�tioft, in wltou or in paFt, by any means is proltibiud witltow tM express written permission of IM awltor and 
CPl. 

MAXIMUM LINE LENGTH 
Earlier on I mentioned that the muimum input-line length in XBASIC wu 25S charac:ten (not 127 u stated in 

TSC's article). A 68MJ reader in Australia questions this, u he hu cried several configurations of input-lines, and 
found that (depending on the nature of statements in the line) the muimum acc:eptable to XBASIC wu a variable 
amount.. I think the most he could get was a 149-<:harac:ter line - a long, long way from the supposed 25SI Perhaps I 

should have emphuius that Lhe maxi"'""' is 255, which is not to say that you'll always get that number per line. 

Let me elaborate. XBASIC hu two 25S-<:harac:ter buiTen - one of which (we'll c:all it 'A') acc:epLS characten u 
they are entered from the keyboard. and the othe.r (well call this one 'B') is used to tolceniK your input-line and parse it 
before storing it into your main prr:, • ..m. Now, if you'll c:ast your mind back to Lhe beginning of this series, you'll 
recall my example Clf � few pr' .utive line-entries and their corresponding tolcenised lines, and how amazed we were at 
the disproportionate arr • .->w .. of code that seemed to be generated. Herein lies the key to the '255' problem. lf, due to 
the nature of the line keyed into Buffer A, the tolcenising happens to generate Ius code in Buffer B � ....... '""re is in 
Buffer A (and it c:an happen!) then you can fill up with 255 characters in BuCfer A. On the other hand. if Bullc:r A 

generates more code in Buffer 8, then Buffer B determines the limit of 255 at which to c:ut off tolcenising. Hope this 
makes it all perfectly c:learl 

RANDOM FILES 
A few readen have written me on the subject of Random Files, which seems to indicate that their use gives rise to 

little difficulties now and then. Perhaps I can best illus11ate the most common problem by reproducing the essence of a 
linle program which appeared in the May 1982 issue of 68 Micro Journal. Here's the program : 

10 PRINT "FILE CREATION PROORAM" 

40 OlM Q$(5) 
SO OPEN NEW ·cHECKFD..E• AS I 

60 FIELD II, SO AS Q$(1), 50 AS Q$(2), SO AS QS(3).S0 AS Q$(4),50 AS Q$(5) 
70 FOR I = I TO S 
go QS(I) • • ..... SO spaces ..... • 
90NEXT I 
100 OF • 200 
110 FOR I • 1 TO OF: PUT 11, RECORD 1: PRINT' 1: NEXT I 
ISO CLOSE 1: PRINT' 

180 PRINT "DONE wrrn ALE CREA TJOW 

Although this program may appear to be quite siJ'aightforward, it nevertheless demonstrates an incomplete grup of 
random files and how to create them. So, at the risk of repeating stuff which moll readers already know, we'll talce it 
from the beginning. But first. try entering and RUNning the program yoursetl. You should observe the program 
displaying the opening message, then a I, followed by a lona wait, then a rush of S more numbers, another wait, S 
more numbers, and so on till it reaches a count of 200, at which time Line 180's messaae will be displayed.. AU well 
and good. it seems. But, if you have the means to examine the file on disk with DJSKEDIT, you11 find 200 records 
there, filled completely with 'OO's (NULs) instead of '20's (SPACEs). So what's wrong then??? 

Let's repeat the above, replacing the SO SPACEs of Line 80 with a message such u 'Hello World" and pad out to a 
total of 50 spaces. Again we would fmd a file of 200 records filled with 'OO's, even though Line ItO's job is to create 
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200 records, �ach of which should cofl.fist of S sub·r�cords composed of "ff�Uo World". Why didn't this happen? OK, 
random-file tutorial coming up ... 

The program is good down to Line SO, where an instruction to open a me named CHECKFlL£ on Channel I is 
encountered. AJ a side-note, the file will not actually be opened until the first attempt to OET or PUT a record to iL 
Line 60 is also OK, wheTe we defme each record as being composed of, or FIELDed as. five sub-records of 50 c:haracten 
each. But. and what a big BUT it is, we then proc:ecd in Lines 70 - 90 to completely c:anc:el our Line.60. You see, you 
can only put data into, or modify, the various FIELDs by means of the LSET or RSET statemenll. By simply defming 
the five 'QS's with an ordinary LET (or implied LET), any prior defmition using the same variables is effectively wiped 
out. Line 80 should therefore have read : 

80 LSET Q$(1) = " ... message ... " 

without the need of any !railing SPACEs, as the FIELD statement would automatic:ally pad out to the defmed length 
of 50. 

Our program is quite workable at this stage, but why does the displayed count go in little spurll? The ellplanation 
is that when a random-file is first created. XBASIC allocates only one record to the file. Actually it r�rves 3 sectors, 
but the fiTSt two are used for 'housekeeping' purposes, Sector 3 being our actual Record If!. So, when our Line 110 
(110 - 140 in the original program) PUTs the fiTSt record to the file, all available sectors have been used up, so the 
FMS section of DOS takes time out to extend the file a liule before it can PUT a few more. The original program is, of 
course, PUTting absolutely nothing into each record - not even a sub-record, due to the c:anc:ellation of the FIELD 

statement - which acc:ounll for the completely NUL file. All that the program is doing is to utend the file a little at a 
time as the program loops from 1 to OF. 

A better approach would have been to ut.end our file out to 'OF (that is, 200) records before we begin Ptrrting 
anything at aU. To extend a random-file, we merely PUT to a non-existent record, and the file will automatically be 
extended to that limit. Thus : 

100 OF= 200: PUT If!, RECORD OF 

It will talce a little while to euend to 200 records, but then you should see the numbers I to 200 just a-clicking up 
on the screen with no pauses between. 

EPILOGUE 
In bringing this discourse 10 a elose, l'd like to raise a subject which should be of interest to a large number of our 

readers. AJ most of you lcnow, I've been studying the inner worlcings of XBASIC for some years now, working out 
patches for this and that. or modifying it so it can c:all DEDIT (an XBASIC line-editor) directly &om XBASIC itself. In 
fact. it was my initial patch to allow BEDIT to be c:alled directly from XBASIC with the command 'EDrr that prompted 
this series in the fiTSt place. All this has really been stop-gap, fmger-in-the-dylce patching, so some time ago I decitkd 
to writ� my own BASIC - to be ealled RBASIC ('R' for 'Robert', my first name). 

It's reasonably complete now (in fact, it's been undergoing beta-testing for several months), and will almost 
certainly be so by the time XBASIC XPLANATIONS goes into production. So, though f've obviously had to make it 
compatible with XBASIC, so you don't have to scrap all your old XBASIC programs, it diffen considerably in several 
major respects. In general it incorporates aU those features which for so long rve wished XBASIC had, and at the same 
time eliminates some minor armoyanc:es, the end result being : 

1. It's been wriuen directly in optimised 6809 code, instead of 'warmed-over' 6800 code. 

2. h doesn't have any of the lc:nown XBASIC 'bugs', such u the erroneous 'Missing Parentheses' or nawed 
noating-point math. 

3. 'I' has been added as a short form of 'INPUT, similar to '?' for 'PRINT 

4. h includes the function 'ARC', so that ARCSIN, ARCCOS and ARCTAN may be implemented, though for 
compatibility's salce I've had to retain the original ATN function as well. 

5. CHAIN allows CHAINing to a file with aay extension. though the file to which it CHAINs hu to be of the 
same type as that currently in memory, i.e., either all BAC mes. or all BAS files. unless the extension .BAS or .BAC 
is specifically given. in wttich ease it is possible to switeh from one type to another. 

6. XOR (Exclusiv�R) logic-operator has been added to allow more sophisticated Iogie manipulation. 
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7. APPEND command added to allow anolher program to be APPENDed to the end of lhe one currently in 
memory. This allows library-fLies of useful .BAS routines to be created and called up as necessary during new program 
development, for incorporation into the program. 

8. UST has been expanded, not only to &!low let's say 'LIST 100·' to UST from Line 100 through to the end of 
the program, but it now a.llows commands such as 'LIST 100,200-300,700 to be implemented. The function of the 
Iauer is, I think, self-explanatory. 

9. The 'FLEX' command has been replaced by a 'DOS' statement. &!lowing programs to exit gracefuUy under 
program-control. Thus statements of the form '100 IF X > 7 OOTO 300 ELSE DOS' are acceptable to RBAS!C. 

10. Similarly, the commands TRON' and TROFF have been replaced by a single statement 'TRACE'. TRACE l' 
turns the TRACE-mode ON, TRACE 0' lllms it OFF, while 'TRACE 125' causes the program to TRACE for 125 lines 
then tum itself OFF (maximum 254). This makes for a very powerful debugging tool, especia.lly as the TRACEd 
Line-Numbers are now displayed horiz.ontally, instead of merely one per line. Statements along the lines of the 
following may thus be inserted into a buggy program for testing : 

100 IF X >  7 THEN TRACE 200 or 100 IF A$= 8$ THEN TRACE I 

l I. Most importantly, it includes a built-in line-editor with the following features : 

L Instant recall of an erroneously-entered line which has just been 
rejected by RBASIC for some syntax error. 

b. Editing of any specified program line, ie EDIT 100. 
c. Full cursor-control, LEFT, RIGHT, UP and DOWN. Wily UP and DOWN, you 

ask? Just in cue you're editing a 255-character line, and wish to 
do some editing in the middle of the second displayed line. 

d. Express RIGHT/LEFT cursor positioning for moving quickly &om one end 
of a line to the other. 

e. INSERT, DELETE and OVERLAY, plus SPLIT and MELD. SPLIT will (as its 
name implies) split a line into two individu&l lines at the cursor-
point. usu&lly at a colon. MELD, on the other hand, will meld, or 
join together, two successive program lines, with automatic deletion 
of the second-line's line-number, and its replacement by a colon i n  
the expanded line. This, obviously, is  only a brief outline of what 

can be done with this new Line-Editor. 

Plus sever&! other features, such as : 

(i) being able to CONTinue after BREAKing on INCH$(0) 
(ii) being able to LIST a .BAC file for amusement or informative 

purposes. 
(iii) bringing GOSUB into line with GOTO, in that it doesn't require a 

mandatory THEN preceding it in IF-THEN clauses. Now the statement 
1F A>B GOSUB 50' is equ&lly acceptable. 

(iv) Just loads of other features, including some very powerful debugg­
ing aids, which are detailed in RBASIC's ICCOmpanying Instruction 
article. 

Recently added is 'PDEL' to &!low a command such u PDEL 100-200 to delete the named bloc.k of lines (with 
embedded precautions to protect the User, of course). 

The RENUMBER command (now named RENUM) has also been completely re-writtert. with all known bugs 
removed. Now it will correctly process lines containing statements such as 'tOO IF ERL = 75 OOTO 950', and &!so 
lines of the form '100 IF X = 7 OOTO 950' where line 950 is non-existent. It will not leave you unaware of the fact 
that your program will now GOTO I new Line 950 created by the RENUMbering process. or course, the Precompiler 
has &!so had Lo be re-worked, so it will recognise and process &II the new statements of RBASIC. However, this 
program hu not been re-writLCn (only patched) as it appears to have no problems and has remained unchanged for some 
years, thanks to TSC's policy of producing only qu&lity software. 

Keeping in mind that BEDIT, or other similar add-on Line-Editor, eats up lots of valuable memory-space, 
sometimes as much u between 1500 and 2000 bytes, you may be wondering just how long lhis new RBASIC is, seeing 
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that it includes the very versatile, and m��ell more powerful EDff command, plus the exlTas mentioned above, such u 

ARC, and other features too numerous to detail. Would you believe that in spite of all these additional goodies it's still 
currently about 1000 bytes shoner than XBASIC? ln addition, due to improved algorithms, more efficient coding and 
so on, it executes a liule faster than XBASIC. T ime-<:omparisons indicate a speed·up of approximately 10% to 16%, 
depending on the function being perfonned. In response to reader feed·back, we intend to add as many features as 
possible, before marketing later on this year (1987). So if you've been concerned about some of the limitations of 
XBASIC, or are considering an 'add-on' line.editor (which only eats up vital memory). you should maybe hold off for a 
while. 

I hope sincerely that you won't take this as a put·down of XBASIC. This has been a wonderful program (one of 
the best BASICs around, in my opinion). but its days are numbered, especially u TSC hu apparently moved on to 
better things (such as the 68020) and no longer seems to be supponing iL I've given up on just patching it. as the 

coding was getting a little out of handl One can only go so far in adding exlTa noors to a building, then there comes a 
lime when the project has to be scrapped. and a new slTUcture built from the ground up. 

IN CONCLUSION 
I'd like to hear from friends old and new if you have any ideas for incorporating into RBASIC, though I'd still like 

to keep it as compact as ( possibly can. My main problem is going to be a shonage of available eode·numbers for the 
exlTa tokens, so I'll have to give priority to the most generally useful. 

So goodbye! I hope you've enjoyed reading this anicle as much as I've enjoyed pulling it all together. 

• • TSC, where used in this anicle, refers to Technical Systems Consultants, lnc. 

Editor's Note: RBASIC is also being developed for the SK•DOS 68000 series and the MUSTANG.QSTW from 
Oata.Comp. We will cenainly let you lmow as soon as it is ready for shipping. Beta testing is in progress now. Also 
watch for a new C compiler for SK•DOS and the MUSTANQ.08. Things are moving! 

OMW 

EOF 

' 
FOR THOSE WHO 

I 
NI:'ED TO KNOlV 68MICRO 

JOURNAL
TM 

Clearbrook Software Group (604)853-9118 ��� CSG IMS is THE full featured relation-
al database manager for OS9/0SK. 
The comprehensive structured ap· 

I l 
plication language and B +Tree Index j � structures make CSG IMS the Ideal 
tool for fda-Intensive applications. 

CSG IMS for CoCo2/3 OS9 L1/2 (single user) $169.95 
CSG IMS for OS9 l2 or 68000(multi user) $495.00 
CSG IMS demo with manual $30 

MSF - MSDos File Manager for CoCo 3/0S9 Level 2 

allows you to use MSDos disks directly under OS9. 
Requires CoCo 3, OS9 l2, SDISK3 driver $45.00 

SERINA - System Mode Debugger for OS9 L2 
allows you to trace execution of any system module, 
set break points, assemble and disassemble code and 
examine and change memory. 
Requires CoCo3 or Gimix II, OS9 l2 & 80 col. terminal $139.00 

ERINA- Symbolic User Mode Debugger for OS9 
lets you find bugs by displaying the machine state and 
lnstuctlons being executed. Set break points, change 
memory, assemble and disassemble code. 
Requires 80 column display, OS9 L 1/2 $69.00 

Shipping: N. America • $5, Overseas • $10 
Clearbrook Software Group P.O. Box 800().499, Sumas, WA 98295 
OS8 le a-ol M�e Sytt...,. Cotp., MSOoe II a - ol MICIOIOII Corp. 
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I ( Classifieds As Sunmjned- No Guarantees ) I 
AT&T 7300 UNIX PC, UNIX V OS, 1MB Memory, 20MB Ha.rd 
Disk, S" Drive, ln1emal Modem, Mowe. Bell Ofrer Gcu lL 

S+ System with Cabinet, 20 Mea Hard OiJk .l 8" OiJk Drive with 
DMAF3 ControDer Board. l·X12 Tenninal $4800. 

DAISY WHEEL PRINTERS 
Qume Sprint 9 • S900 
Qumc Sprint S • $800. 

HARD DISK 10 Mepbyte Drtve • Seaga1e Model 1412 $275. 

3-DualS" drive enclosure with powersupply. New in box. $125 each. 

S- Siemens 8" Disk Drive, $100 each. 

Tano Outpolt ll, S6K, 2 5" DSDD Drives, Fl..BX, MUMPS, $49S. 

TELETYPE Model43 PRINTER ·with serial (RS232) intedace and 
full ASCil keybo.rd. $2.SO rudy 10 run. 

SWfPC S/09 wilh Moc.orola 128K RAM, I·MPS2, 1-Paralcll Pon, 
MP·09CPU Card - $900 complele. 

Tom (615) 842·4600 M·F 9AM to SPM EST 

... 
I Want To Buy 
168 DMA FOC. Price and details to 

Roger St.cedman 
RMB9010 
Omco Hwy S.rdidd 
3883 Australia 

o•• , ... -.... , 

color 
computer 
'"NO Halt" 

Disk 
controller 

. • •  thll all tho older lloppy disk controllort fO< tho CoCo completely lie up land 
even hall) the 6809 procosSOt during disk roads and writes? No wonder your 
keyboard Ia conSianlly "losing" chtractaral Or thai your 11rlal pon ollon gives 
you lj&rbage 
Unl .. ah rout CoCo'• .-tentl•ll 
Our new Dual Mode Con Holler IDMC) lmplemoniS a new •no hall" modo of opera· 
lion so II can read I rom Of wrlle to dltk all t>y llaell. The 6809 Ia freed 10 process 
other tasks and respond 10 Interrupts This Ia hOw 05-9 wu meant 10 run! aut the 
Rodlo Sl\ack "hall" modo of operation Ia also retained to maintain full com 
pallbllily wllh nlalinlj non·OS!I sollware 
Ottt•r DMC t .. ty.ree.t 
• WOfkS will\ Oflglnal CoCo. CoCo 2, or CoCo 3 (Mullf.Pak required) 
• no adjuSimenll - allodlgllal data separator and write procomponsallon 
• gold plated card-edge c:onntciOfl for reliability 
• ROM socket tokes 2� pin or 28 pin c;hlpa: dual DOS capability 
• R&dlo Shack DOS t t ROM Installed 
• 8K bytes cttche memory on board (32K oytea optlonan 
• Includes D.P. Johnson's SDtSK package 1poclally modified for 11\0 DMC 
• fully asaembled and tested; 120 day limited warranty 
To or••n DMC controller will> RSDOS 1.1 and SDISK!Levol I Of 11)$149.!50 plus$5 
SIH ($12 over50as). Terms (prices In SUS): check, nnoney order, VISA 

(trademarks OS·9 - Mlcroware and MotorOla) 

1804) 2554485 (Pacihc Time) 

(l /.1\ �'> [>I/ Our ST·2900 sac •• allll avallaoie. 

}_j ,/r"J'\ / 
call or write for cataiOOfprlc&oiiSI. 

9 T�<HN<>L<><7lz� 
2261 East 11th Ava., Vancouver, B.C., Canada VSN 1Z7 

!!! Subscribe Now!!! 

68 MICRO JOURNAL 

OK, PLEASE ENTER MY SUBSCRIPTION 

BiUMyl MastercardO VISAO 

Card # __________ Exp. Date. _ _  _ 

For l Year __ 2 Years __ 3 Years __ 

Enclosed: S ____ _ 

Name ____________________________________ _ 

Street ____________________________________ _ 

City ________ State __ Zip ------

My Computer Is: ---------

Subscription Rates 

U.S.A.: 1 Year $24.50, 2 Years $42.50,3 Years $64.50 

•Foreign Surrace: Add $12.00 per Year to USA Price. 

•Foreign Airmail: Add $48.00 per Year to USA Price. 

•Canada & Mexico: Add $9.50 per Year to USA Price. 

•u.s. Currency Casb or Cbeck Drawn on a USA Bank ! 

68 Micro Journal 

5900 Cassandra Smith Rd. � POB849 • � Hixso�37343 · 

Telephone 615 842-4600 

Telex 510 600-6630 
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• 
• 
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• 

• 

K-BA 
The Only 6809 BASIC to Binary Compiler for OS-9 

FLEX or SK*DOS 

Even runs on the 68XXX SK*DOS Systems• 

, ............. , 
1 Hundreds Sold at 1 

: Suggested Retail: : 
!$199.00: 
'-··········---� 

• 6809- OS-9'"'1 users can roN transfer their FLEX"M 
Extended BASIC (XBASIC) source files to OS-9, com­
pile with the OS-9 version and run them as any other 
OS-9 binary "CMD" program. Much faster than BASIC 
programs. 

• 6809 - FLEX users can compiler their BASIC source 
files to a regular FLEX • .CMD" file. Much faster exectr 
tion. 

• 68XXX • SK'DOS'"M users running on 68XXX systems 
(such as the Mustang-08/A) can continue to execute 
their 6809 FLEX BASIC and compiled programs vmile 
getting things ported over to the 68XXX. SK.DOS 
allows 6809 programs to run in emulation mode. This is 
the only system we know of that will run both 6809 & 
68XXX binary files. 

K-BASIC is a true compiler. Compiling BASIC 6809 pro­
grams to binary command type programs. The savings 
in RAM needed and the increased speed of binary 
execution makes this a must for the serious user. And 
the price is now RIGHT! 

Don't get caught up In the "Learn a NewLan­

guage" syndrome - Write Your Program In 

BASIC, Debug It In BASIC and Then Compile 

It to a .CMD Binary File. 

For a LIMITED time 
save over 65°/o ••• 

This sale will not be 
repeated after it's 
over! * 

, ............. , 
I I 
1 SALE SPECIAL: 1 
I I 

: $69.95 : 
I I 

'-·············' 

SPE.CIAL, 
Thank-You-Sale 
On{y �rom: 

C 
S.E, MedJianA 

P 
5900 Cassandra Smith Rd. 

Hixson, Tn 37343 

I 
Telephone 615 842� 

Telex 510 600-6630 
A Division of Computer Publishing Inc. 

Over 1,200 Titles - 680Q.6809..6800 

* K-BASIC will Ml IDkr 68XXX SK•DOS il arol.tlicn � for lhc ti:t». 

Pria: tubjca 10 avr.i: wilna notioc. 

• 
• 
• 
• 
• 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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SK*DOS .. 
TM c;.,..,� DOS,.. few 61000 tele)ltcll.ont•n 

* lndutt1111 Conuot 
• 8uti,...UM 
* Ec�ucot-.1 c-u,. 
* Scoontthc: c-ttnt 
• Nu-Ctvnc""" 
• O«<otod Svotom• 
* TurNcty Svot.,., 
* Oou Collect-
* S•nol�-d c-t«t 
* But or •tnttd Comou�eu 
* Gtl!lhlc:l WOII<ttiiiO<It 
* O,.ol•klnd Svttomt 
* AciYoncod Hobl>yotl U.. 

$1(• OOS " • ..,.... .. _. d•• _.,..,. lYtlom 101 c-1011 """' Mot01ol1 32 bit CI'U. 
-. n tho 68001. 68000, 68010. """ 68020 It l>tO'Ildft tho- of • tun OOS. V-' " 
..,...W """ onv to uw. """ wtft '"" 011 rvtttml !tom 37K to 18 mogobytn. S.C..V.. 
SK•OOS ,, -v ompl...,.,tod 0111 new 'VII.,.. wo <111 '' ·-rn. a-oe OOS" wllc:h 
eltowt ptogtamt wt'lttlf'l for ont IY11tm to be rur'l on rn.,_v o''*' 

$t( •DOS coma w1th O¥« -iO comrntndt •nd sys1em Pfogtlm\ •nctudil"'g • 6809 tmutetCH 
wt>�c:h oltowt88K SK•OOS to"'" -llutoOIII>togtomtlndllntU-dt¥tll>l>od !0111800 
$1( •OOS """ Othtt lYlltn>t Alltmbl"'- odiiOI&. ond hi.,.., ltutl I1"9UI90 IUQI>OII 011 
., ...... hom lhwd party toltwlft �·and '"'� oubhc aom .. n tOhw¥t 

$1(•00$ It ""11111111 IOI ....... COI>Vor- ........ wtii H OEM I "'*"' .... S.ntlt­
cotl S 175 hftOUift a to a.edable tyt:temiJ E1nretf\tl·y anriC1we OEM lteltfttH't9 tlf'ml Itt 
lfoo ..... 1- An opt-.1 Conl .... <lt- K11 OOIIUont I dtllolod Conf .... llt*' MMiull 
- ._ dl.t of _,tc:l c:odl 101 lVII .... odi!>UhOII, ln(ludont -tCI c:odl 101 I tytl«n 
m011it01/d�We ROM lnd othOI 01011'�' ullful l01 odi!>llnt SK• OOS to'""" lVIltmL 
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SOFTWARE SYSTEMS CORF'ORATION 
,,0 10• :101 • MT. KISCO, NV tC)54g 9t4not 0117 

rnu stosote7u 

SOFlWARE FOR 680x AND MSDOS 

SUPER SL.E\ITH DISASSEMBLERS 
EACH $H-FLEX $101·0819 $100.UNIFLEX 

08JECT.QNLY -- : EACH S504'UX.OSit,COCO 
._..-..�y ---on.,_.. Wllt'l loboltl. lrQICie -.ret. boNty -...g 
lj)eCily MOO.t . 2.3.5.1.M502 ...- or Z8018010.5 .......,., 
OSo9 ...,., ...., - FI..EX - ot,..a ... ..,.,. OSo9 
coco oos- in 6100,1,2,3.5.8.M502......,., (not 2'8018080.5) only 
NEW: 11010 diuuembl., SIOC>-F\.EX,OM,UNIFLEit.OSifi.IIIK,MSDOS 

CROSS.ASSEMBLERS W1TH MACRO CAPABiliTIES 
EACH $5G-FLEX,OS/9,UNIFLEX,MSOOS ,UNIX 31$100 ALU$ 200 

apeoly t80•,5S02.8801,M04 , 6805.6809.Z8, Z80.8().&8,110S 1 , 8085. 680 I 0.32000 
mocUet .,......-. inC, wolh �- NOW : O$...a�< 

_,... lor-S50 ....... S tOO lor 3. $300 lot II 

OE8UQGNl SMJUTORS FOR POPULAR .. BtT MICROPROCESSORS 
EACH $75-FLEX $100.0519 $80-UNIFLEX 

08JECT.()NLY __._, EACH S�OCO 'UX,COCO OSo9 
,.-....y almulete ,_,.,.., lndudl c:kslloMmbly tomlan"''. --, edotlng 
apec:�y lot 6800/t, (14)11805, 6$02, 11809 0519, Z80 FLEX 

ASSEMBLER CODE TRANSLATORS FOR 8501, 880011,6809 
6502 110 8e09 S7s.fLEX IU-OSit AQ.UNIFLEX 
8100/1 110 8e09 & 11809 to po&IIIOIHnd SSO.F\.I.X 17$-0819 SIO-UNIFLEX 

FULL.SCREEN XBASIC PROGRAMS-.,..._. control 
AVAILABLE FOR FLEX, UNIFLEX, ANO MS00S 

OISPVoY GENERATOI\'OOCUMEHTOR S50 wii®ICI, $25 without 
MAILING LIST SYSTEM StOOwJsource , S50w11houl 
INVENTORY WITH MAP 1'100 wfo ourc:e , SSO wtll!oul 
TABUlA AASA SPAEAOSHEET SIOO -· S50 without 

DISK AND XBASIC UTILITY PROGRAM U8RARY 
$50-FLEX $30-UNIFLEXIMSOOS 

..,. _ ___ ..,..,._,., -- ..uiOO. dO disk sons. 
._,.,.,...,.,.or II oiBASIC ptogt�m. •• BASIC ptogt�m. OIC. 
I'Oti-R.EX�.-eon onc�,_.ny 

CMOOEM TEt.ECCMIUNCA110NS PROGRAM 
$100·FLEX,OS/9,UNIFLEX,MS.DOS,OSI9·88K,UNIX 

OBJECT .()Hl Y .,.,_..,.,_, EACH SSO 
......,.,_, ....... ..,.,...,..modi. .. ,...,.,,IAOOEM7. XON-XOFF, etc. 
tat COCO rei .....COCO. G141-COCO-pott up to 2«lll8a.d 

Oc1ober'87 

INDUSTRIAL PASCAL FOR 68000 AND 6809 
PCSK is a package that generates cOde tor a 68000 series processor 
running on a 68000 development system It snctudes the compiler 
assembler. tinker, host debugger. target debugger. and screen eclstor. 
all lntegratecl together and controlled by a menu drtven shelf program 
Source cOde rs rncluded tor the runhme flbraty and many ot the 
utilities Host operating systems supportecl are OS·9/68000 
(Microware). POOS (Eyring Research). and VERSAdos (Motorola} 

PXK9 is a package that generates cOde for a 6809 processor runn tng 
on a 68000 development system Includes all of the features of the 
PCSK package above except lor the host debugger Host operat.ng 
system tS OS·9/68000 

I WANT IT, WHERE DO I GET IT? 
For more lnlormahon on either of these two prOducts please contact 
Certified Software. South East Media. or one of our European 
Licensees 

OEM LICENSEES 
Gespac sa. 3. chemtn des 
Aufx CH·t228 Geneva I Plan· 
les·Ouates. Swttz TEL (022) 
713400. TLX 429989 

PEP Elektronlk Systeme 
GmbH. Am Kfosterwald 4 
0·8950 Kaufbeuren West 
Germany TEL (08341)8974, 
TLX 541233 

Eltec Elektronlk GmbH. 
Gallfeo·Galilei·Strasse. 6500 
Malnz 42. Posttach 65. West 
Germany TEL (06131) 
50031, TLX 4187273 

DISTRIBUTORS 
R C S Mrcrosystems Ltd 
t 4 t Uxorulge Road. Hampton 
Htlf. Middlesex. England TEL 
01·9792204, TLX 8951470 
Dr Rudolf Kelt GmbH. Por· 
phystrasse t 5, 0·6905 
Schneshelm. West Germany 
TEL 062 03/674 t .  TLX 
465025 
Elsoft AG. Zetgweg 12. 
CH·5405 Baden·Daettwtl . 
Switzerland TEL 
056·833377. TLX 828275 
Byte Studio Borken. Buten· 
wall t 4. 0·4280 Borken. 
West Germany TEL 
02861·2147 TLX 813343 

CERTIFIED 
SOFTWARE 
CORPORATION 

616 CAMINO CABALLO NIPOMO. CA 93444 
TEL (805) 929· t 395 TELEX: 467013 
FAX: (805) 929·1395 (MI0·8AM) 

DISKETTES & SERVICES 

5.25" DISKETT ES 
EACH 10.PACK St2.50.SSSD/SSDOIOSDD 

�._...-IOO'II..,._wy,...,T,....�.....,MOII--

AOOITIONAL SERVICES FOR THE COWUTING COMMUNFTY 
CUSTOMIZED PAOGRAM-.G 

wowll-11/'fyoiN�-n.__,_"'"""' 
oroct\nfot �od...--useoriiO,_.,,...,........,., lhe-ge 
for such CUMOmlz.-dlponds upon N � olth41 modiifc.ai!Cnl 

CONTRACT PROGRAMW«l 
.,. Wll �new P'OO'l"N or mo6ly ouonoii'OOf-on a coner.a­
._ .. ,...,.,.._.., _ _.,)'MIS N�on-WI 
-,....,..,.., ....... .,. 11'011'"""""9 ,_,_-- _ ... 
,_..,_ � IIIM,IIurYougN.. Urwec:.. HclneyMI. ,_ _..., 
modolloi-.�OEC.IIIM.OO...-.AT&T.-..­
POPUW tnndl 01 m<cr_,,.,..,fndudono �·. 11809. zeo. e.so:�, 
611000. using,_ ��Woptllde � rd -lli"' ·�on.,_.,. 
renglng in ..... from 11t9e 1� to� boiltd contrOIIeto. 
.,. -Ill' lot conr.oet P'OO'IIMW'O 11 ueually by lh4l hOut or by the� 

CONSULTING 
--·-•II'Otol __ _,_--.g_-.g 
-·-·"-rddooql.onlll'ftopc_IIO_ 
N�tat--.gai'CtTNIIy_upon __ ._ __ 

Computer Syalema Conaultanta, Inc. 
1454 latta Lane, Conyere, GA 30207 

Telephone 404.,.83·4570 or 1717 

We teke ordere at any time, but plan 
tong dlacu .. lona alter e, II poaalble. 

Contact ua about catalog, deete r, dl1counta, and aervlce1 . 
Mo1t program• In aource: give computer, OS, dtak 1tze. 
25% oil multiple purcheHI of 11me program on one order. 
VISA end MASTER CARD accepted; US Iunde only, pte11e. 
Add GA 11te1 tax (If In GA) and 5% ahlpplng. 
(I.IN!lFL£X"'T_,_�0&9-.COCOT_Io'SOC)S_ 
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THE 6800-6809 BOOKS 

•• N E A It Y E •••••• N E A It 

OS-9'M 

User Notes 
By: Peter Dibble 

The publishers of 68' H.lcro Journal are proud to 
available the publication of Peter Dibbles 

OS9 usn IKI'RS 

lafo�ttoe for the IECDfN!R to the PIO, 

l.e�r or CoCo 059 

OaiDJ 0$9 
HELP, HINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, 
OS9 STANDARDS, Generating a New Bootstrap, 8ulld1n� a 

new System Oiek, OS9 U sers Croup, etc. 

Procr .. lnterfad.ac to 059 
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION, 
"SUSPF.ND STATE", .. I' I PES", "INPUT/OUTPt:T SYSTEM .. , etc. 

Procn..tas Lucuacu 
Aaaembly LanguaRe Programs and Interfacing; Baslc09, C, 

Pascal, and Cobol reviews, programs, and uses; etc. 

Dbka boclo.ode 
lo tJ'Pllac all the Source Uatllls• 111. Source Code and, 
w h e r e  a p p l i c able, assembled or coaoplled Oparat1111 
Proar•••· T h e  Source and the Discussions in the 
Coluaons can be used "as is", or as a "Startln�t Point" 
for d e v e l o p i n g  your OVM more powerful Pro1raaos. 
Programs sometimes use aultlple Languages such as a 
sh o r t  A s seably Lan1uage Routine for r e a d l n R  a 
Directory, which h then "piped" to a &aslc09 Routine 
for output foraattlnR, etc. 

BOOK $9.95 
Typeset -- w/ Source Ustlngs 

()-Hole Punched; 8 x II) 
Daluae llllder - - - - - - - - - - S5.50 

All Source Listings on Disk 

FLEX™ 

USER NOTES 
By: Ronald Anderson 

publishers of 6H HlCRO JOURNAL are proud to 

make available the publication of Ron Andeuon's n.&K 
DSII 1101'115, in book form. Thh popular .onthly coluam 
haa t-een a re�tular feature In 68' MICRO JOURNAL SINCE 

1979. It h a s  earned the respect of thousands of 
68 HICRO JOURNAL readeu over the years. In fact, 

'a column has been described sa the 'Bible' for 68XX 
users, by socne of the world's leadln�t lllicroprocesaor 
p r ofessionals. The most needed and popular 68XX book 
available. Over the years Ron's column haa been one of 
the most popular In 68 HICRO JOURNAL. And of couue 
68 HICRO JOURNAL Is the most popular 68XX magaz�e 
published. 

Usted below are a few of the nXT files Included 1n the 
book and on diskette. 

All TEXT hies on the book are on the dosks 

LOGO.Cl 
MEMOVE.C l  
OUMP.Ct 
SU BTESTC1 
TEAMEM.C2 
MC2 
PAINTC3 

MOOEMC2 
SCIPKG.Cl 
uc• 
PAINTC• 

SETCS 
SETBAS1 CS 

Fote toa.d jl(ogram to oHset memory- ASM PIC 
Memory move program - ASM PIC 
Pnnter dump program - uses LOGO - ASM PIC 

Somulauon ol 6800 code to 6809. shOw doHerenc:et - ASM 
MOdem onpul IO dosk (or other pori Input to disk) - ASM 
Output a !ole to modem lor anoth er pori) - ASM 
Parallel (enhanced) pronter drrver - ASM 
TTL output to CAT and modem (or othe r pot'!) - ASM 
Scientoloc math routones - PASCAL 
Mono·monotor. doSk resodent. many useful lunctoons - ASM 
Parallel pronter drover, WithOut PFLAG- ASM 
Set pronter rroodes - ASM 
S et pronter rroodes - A·BASIC 

NOTE: .CI, .C2, etc.•Chapter I, Chapter 2, etc. 

**Over 30 TEXT files Included Is ASH (ane•bler)-PASCAL­
PIC (position Independent code) TSC BAStC-c, etc. 

Book only: $7.95 + $2.50 S/H 

With disk: 5� $20.90 + $2.50 S/H 
1-8 .. SS, SO Dhlt - - - - $14.9� 
2-5 .. SS, DO Dtaks - - - 524.95 

With disk: aN $22.90 + $2.50 S/H 

Shipping .t Hindllng $3.� per Book, $2.30 per Disk set 

Continually 

Foreign Orders Add $4.50 Surf1ce M1il 
01 $1.00 Air t.hil 

lf piYing by check • Pluse 11low 4-6 weeks delivery 

• All Cunency in U.S. Dollus 

Updated In 68 Micro journal Monthly 
Computer Publishing Inc. 

5900 Cassandra Smith Rd. ( CO J Hixson, TN 37343 
·FLEX Ia • tradeaoark of Technical Systeas Consultants 
·os9 Is a trademark of Hlcroware and Hotorola 

(615) 842-4601 
Telex 5106006630 •68' Hlcro Journal Ia a trademark of Coaoputer Publishing Inc. 
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OS•9TM aonwAII• 

L 1 UTILITY PAK-Contalns all programs formerly in 
Filter kits 1 & 2, and Hacker's kit 1 plus several 
additional programs. Complete .. wild card" file 
operations, copies, moves, sorts, del, MACG EN shell 
command language compiler, Disassembler, Disk 
sector edit utility, new and Improved editions, approx. 
40 programs, Increases your productivity. Most 
programs applicable for both level I & II 6809 OS·9. 
$49.95 ($51.95) 

Call or send Self Addressed Stamped Envelope for 
catalog of software for colorComputerOS·9 and other 
OS·9 systems. 

BOLD prices are CoCo OS-9 format disk, other formats 
(In parenthesis) specify format. All orders prepaid or 
COD, VISA and MasterCard accepted. Add S1.50 S&H 
on prepaid, COD actual charges added. 

SS·50C 
MEMORY LIQUIDATION SALE! 

(While Supply Lasts) 

1 MEGABYTE RAM BOARD 
Full megabyte of ram with disable options to suit any 
SS-506809 system. High reliability, can replace static 
ram for fraction of the cost. $399 for 2 Mhz or $439 for 
225 Mhz board assembled, tested and fully populated. 

2 MEGABYTE RAM DISK BOARD 
RD2 2 megabytes dedicated ram disk board for SS·50 
systems. Four layer circuit board socketed for 2 
Megabytes! Special sale price of $399.00 includes only 
256k of ram Installed (you add the rest), includes OS·9 
level I and II drivers for Ram disk, (note: you can re· 
boot your system without losing ram-disk contents). 
(Add $6 shipping and Insurance.) 

Please call for answers to your technical questions 
concerning these products. 

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 trademark of Microwave and Motorola Inc. 
MS·OOS Ia a trademark of Mlcrosotl Inc 

68000 

68008 

DATA-COMP �� 
SPECIAL � & 

Heavy Duty Power Supplies � �� 
Fu A lmlled tma c:u HEAVY DUTY � � 
SUPPLY. ThHe ere BRAND NEW units. NcQ thllt theee 
prices .. .... than 1/4 the normel price tor thne high 

quellty U"'b. 

511100 Ce==.ldnl Smlfol Rd., tiDon, Tn. 37343 
Telephone 615 842-4600 Telex 510 6()().E630 

/ 

/ 

Make: BQiiCbert 
Size: I 0.5 X 5 X 2.5 inches 

.Including heavy rnomtin& tncket n:l heatsink. 

�g; in 110020 volts IC (Sinlp chln&e) 01£ 130 WMIS 

Oulput +Sv • 10 IITlp 
+12v- 4.0 amps 
+12v. 20 IITlp 
-12v. 0.511Tlp 

Maling Comector. Tmninll � 
Loed Reaction: Aulcmalic ahort cRuit rea1Yf:IY 

SPECIAL: $59.95 ead'l 
2 or more $49.95 each 

Add: S7 3> c:do SM 

Make: BQiiCbert 
Size: 10.75 X 62 X 22S inchrs 

Rlli:ng: 110020 IC (Sinlp chlnge) 01£ 81 W8lls 

� +Sv • 8.0 IITlpll 
+ 12v • 24 IITlpll 
+12v. 24 amps 
+l2v. 2111Tlp 
-12v • 0AaJI1ll 

Maling Cooncctas: Molcx 
l.oed Reaction: AUbllllic ahort acw rea1tlf:IY 

SPECIAL: $49.95 each 
l or mort $39.95 each 

Add: S7 3> SM c:do 

5900 Or I I E ncb Smith � 1-«uon, Tn. 37343 
Telephone 615 842-4600 Telex 510 60().663) 

68020 68010 

6809 6800 
Write or phone for catalog. 

AAA Chicago Computer Center 
120 Chestnut Lane- Wheeling IL 60090 

(312) 459-0450 

Techntc.l Coneullallon nelleble moel weekday• from 4 PM to I PM CST 

Octobef'87 '68' Micro Journal 
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Get a 25 Mega­
Byte Hard Disk 

practically FREE 

only ¢ 
.Be Sure to Consider the 

SPECIAL MUSTANG-08/A 

1¢ Sale on outside 

back cover 
*This Is exactly one cent more than the price of 

the same system - with two floppies - for one cent 
more you get one floppy and a 25 MegaByte Hard Disk with the faster 

CPU board, additional serial ports and Improved clock! 
Includes Professional os-gn.c Version 2 and the $500.00 C Complier! 

Remember- When it's over, IT'S OVER! 
We don't know how long this very, very low price can be maintained, don't miss it! 

Data-Comp Div. - CPI 
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INDUSTRIAL COMPUTER SYSTEMS 

68008 • 68020 VME STD SBC 

STD BUS 1/0 OS9 

BILL WEST INCORPORATED products and lefVicea are intended for 
industri&J usen ol m.icrocompuu:ra who an: loolc.ing for a JUpplier prepared 
10 provide compleu: cngincerlna and u:chnical ruppon. We oonfigun: 
sysu:ms with componenu and software selea.ed or designed to meet rpecific 
customer n:quirements. We specialize in aolving lndurtri&l 00 problems. A 
Ml range of services is available including system rpec:iliCIIion, inu:gra­
tian, and installation, hardware desian and production., and sysu:m and 
•pplicatian progrmnmina. 

SYSTEMS 
BILL WFSJ' INCORPORATED provides microcompuu:r sysu:ms con­
figured 10 meet the needs ol p�rticular customer •pplicatlans. These systems 
use 68000 family processors and the 0S9(tm) operatina syrtem. We desian 
and oonfiaure rysu:ms based on VME bus, STD bus, and sinaJe bolrd 
compuu:n, with proccuora rang ina from the 6809 to the 68020. Disk based 
and ROM based 1yrtems are supporu:d. Systems for development and llr&el 
applications can be supplied. 

110 EXPANSION 
The STD bus is an ucellcnt IJ() CApansion bus. Many off-the-shelf 
inu:rfacea are 1vailable, from simple p�n�Uel inu:rfaces and inu:lligent 
communie�tion controllers 10 pneumatic valves and radio receivers an Clrd. 
BWJ interfaces the STD bus to rystem1 via the M010rola IJO channel, the 
SCSI inu:rface, and ARCN'BT. The STD bus may be configured 1111imple 
expansion bus, an inu:lliaent sublystem, or a remou: J/0 syrtem. 

MACINTOSH AND ATARI ST EXPANSION 
Eltpanrion slots m1y be ldded to Mac:intoch(tm) or Allri ST(tm) systems 
using the STD bus. Connect an STD upans ion bus via the SCSI pon., and 
use any or the wide variety of STD bus inu:rface cards. 

BILL WEST INCORPORATED 

174 Robert Treat Dr., Milford Connecticut 06460 

203 878-9376 

ML/ 
A MACRO PROCESSOR 

FOR 
POWER USERS 

Now available for generic ss-so Bus systems 
Soon to be a val  fable for the Macintosh 'Of 

This Is a general purpose text-replacement macro processor, not tied 
to any particular editor or programming language. II operates on any 
kind of input text and replaces text as Indicated by user-written 
macros. 

The SS-50 Bus version is written forthe FLEXTNoperating system and 
is furnished on 5 114• SSISD 35tpj noppy disks. 

Source code for the SS·SO Bus version now available, at extra charge. 

MUI (FLEX 6809)� .................................... $75.00 
Mut (Macintosh) Inquire for cost & availability 

Sorry, no credit cards presently accepted. 

Cognitive Engine Corporation 
34 Atlantic Street 

L nn, Mass. 01902 

68 MICRO JOURNAL 
Reader Service Disks 

Disk· 1 Fileaort, Minie�t, Minlcopy,Minifms, ••Lifetime, 
.. Poetry, •• Foodlist, .. Diet. 

Disk· 2 Di&kedil w/ inst.& fixu, Prime, •Pnnod, 
••Snoopy, •• Football, •• Hellp awn, .. Lire time. 

Disk- 3 Cbug09, Secl, Sec2, Find, Table2, lntCllt, Dislc· 
up, •Dilkllve. 

Disk· 4 Mailing Program, •Finddat, •Change, •Testdisk. 
Disk· 5 •DISKFIX I, •DISKFIX 2, ••LEITER. 

••LOVESIGN, .. BLACKJAK. ••BOWLING. 
Disk· 6 .. Purchase Order, Indu (Diu file inclll). 
Disk· 7 Linlrina Lo1der, Rload, Harlmeu. 
Disk· 8 Cru:st, Lanpher (May 82). 
Disk· 9 Datccopy, Disk:fix9 (Aug 82). 
D h k -1 0 Home Accounting (July 82). 
DIsk -11 Disaembler (June 84). 
Dlsk-12 Modcm68 (Miy 84). 
Dlsk-13 •!rtitrn!68, Testmf68, •Cleanup, •Du•lip, Help, 

Date. Txt. 
D I 1 k • 14 •Jrtit, •Test, •T c:rm.inll, • Find, • DilkediL. lrti t. Lib 
D It k -15 Modem9 + Updates (Dec. 84 Gilchrist) to Modem9 

(April 84 Cornmo). 
Dltk-16 Copy.Tllt, Copy.Doc:, C.t.Txt, C.t.Doc:. 
Ohk-17 Match Utility, RATBAS, A Buic Preprocessor. 
Dltk·U Panc:.Mod, Sizc:.Cmd (Sept. 85 Armrtrong), CMDC 

ODB, CMD.Txt (Sept. 8S Spny). 
Dltk-19 Clock, Date, Copy, Cat, PDEL.Asm & Doc., 

Brrors.Sys, Do, Loa.Asm & Doc. 
Dltk-20 UNIX Like Tools (July & Sept .. 8S Taylor & 

Gilchrist). Draaon.C, <mp.C, LS.C, FDUMP.C. 
Dlsk-21 Uti.lities & Games· Dau:, Life, Madness, Touch, 

Goblin, Stanhot, & IS more. 
Dltk-22 Read CPM & Non-FLEX Dilk.s. Fraser May 1984. 
Dlsk-23 ISAM, lndtlled Sequentill file Accessina Methods, 

Condon Nov. 198S. Extensible Table Driven. Lan 
auaae Recognition Utility, Andenon Mudll986. 

Dlsk-24 68' Micro JClUml! Index oC Articles & Bit Bucket 
Items from 1979 - 198S, John Current. 

Dltk·25 KERMIT for FLEX derived from the UNIX ver. Burg 
Feb. 1986. (2)·5" Diskt or (1)-8" Disk. 

Oltk-26 Compacta UniBoard review, code & diagram, 
Burlison March '86. 

Dlsk-27 ROTABIT.TXT, SUMSTBST.TXT, CONDATA. TXT, 
BAOMEN.TXT. 

Dlsk-28 CT-82 Emulator, bit mapped. 
Dltk-29 ••Star T!U 
Dlsk-30 Simple Winchester, Dec.'86 Gt-cen. 
Olsk-31 ••• Read/Write MSIPC·DOS (SK•OOS) 
Dlsk-32 Hier-UNlX Type upgnde • 68MJ 2/87 

NOTE: 
This is a reader service ONL Yl No Warranty is offered or implied, 
they are a.s received by 68' Micro JOtlmll. and are for reader 
convenience ONLY (lOme MAY include: faxes or �s). Also 6800 
and 6809 progrmns a.re milled, u each is fairly simple (mostly) 10 

conven 10 the other. Software is availabk to ao11·usembl.e all. 

• Denotes 6800 • •• Deno�es BASIC 
••• Denotes 68000 • 6809 no indicaJOr. 

Specify 8" dJslt $19.50 
5" dJslt $16.95 

Add: S/H • $3.50 
Overseas add: $4.SO Jurface • $7.00 Air Mall, USA Dollars 

68 MICRO JOURNAL 
PO Box849 

Hixson, 1N 37343 
615 842-4600 - Telex 510 600-6630 
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IF YOU NEED IT, WE'VE GOT IT! 
(OR WE'LL MAKE IT) 

Yes, PERIPHERAL TECHNOLOGY still sells the FQ-2 lor S5-50 Bus Computers And. if you don't 
need it, we sell other products from Single Board Computers to Systems which should lit your 
requirements Custom Hardware Design •s also available Here's a small sample of what we offer 

FD-2 FLOPPY DISK CONTROLLER 
• ContrOls Ul) to lour s•.· Drtves 

• Runs on I 0< 2 MHZ Systems 
• Can be conligUted IO< eolt\er" Ot 16 

• AO<Iresses per 1/0 Slot 
tSS300<S�I 

• Uses W02797 ContrOller Chop 
(cornpefoblewoth 1771/179X 
Controller Chol>l 

• HarciWare ancl Software compefoble 
with SWTPC DC.<I controllera 

• 6600/8809 Flo• Drivers �v&llablo 
• SK·oos ()!)orating System 0< 

059/6809 Orlvor PIICk6Qo 

"011 ... ,......,... • " .,. -' ._.,.... 
...,fiC .. . , .......... ., .......... ,.....all ........ 

** 

PT89-4 SINGLE BOARD 
COMPUTER 

• 6809E Proees10<ll MHZ Cloc:ll 
• Four RS232 �uat Po<ll usorg 

6aso·s 

• Two 6-S.t parallel PO<Ia uSing 
682t PIA 

• Tome-OI·Day' Clock IMC I 468181 
• 59K ol user RAM 
• 2K 0< 4K ol EPROM uSing 2716 

o r 2732 
• Double Sldod/OOUbiO Density 

Floppy Controller 
• Can Roadtwuto RadiO Shack 

OS/9 Ooskones 
• Board SolO 56" X 8 2' 

MONTHLY SPECIAL 
PT68K-110 Mhz $350 

Regular Price $495 

** 

PERIPHERAL TECHNOLOGY 
t480 Terrell Mill Road. Sutte 870 

Manetta. Georgoa 30067 
(404) 984.0742 Telex • 880584 

VISA I MASTERCARD I CHECK I C 0 0 

SYSTEMS 
• FlOppy 0< Wonche51er VetSoons 

AVIillble 

• Systoms uw any 6809 s.v-Board 
()ompuler Ot 61008 Board 

• WtU be contogured to meel your 
Requ • emen11 

• 059 & SK'OOS Operatono Systems 
• Call or w11to IO< system 

conlogura11ons 

C.taloQun Avaolabla Upon Request 

, --------------------------------------, 
I 

X M s I v 
FOR 6809 FLEX-SK-DOS(S/8") \ 

D - Up 10 32 � '* recaodl Up 10 12 ._filed name! Up 10 102A by1c .-..Ill UJer 
dc&locl oa.o� ond prilll ccra.dl Prooau filal Form rn.-1 Conditiconll Cl.elllliconl Procw 
dllinin&f Upwud/Downward lilo llntlnal File Joinin&l R.ondam file vitllW �� Buill in 

Data Management System 

..... 
lttUU 
., .. ,, .. ., .. 
"" ' 

uut: 
'" 
..... ' " ' 

U lt 
UU (I 
. . .. .  
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J U t 
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( Uti 
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tr ue 
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·· 
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. ... . .  .. .... " 
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..... 

. ... 
UIUII 
.. ., . .. 
. .. ,. ... 

Sove $100.00- Li'nlted Tine 
Regular $350.00� 

$249.95 

.. , .. 

... , ..... ..... 

.... , .. 

C UI 
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·
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· · · 

... . . . .... . ··
··· · ·· 

. .. 

l&illtlal Buill in le:lll Uno odilort PW!y oscon oriaKedl l!nhancod fomul Bcld!ace. Double 
widlh. IWico lind Underline suppor\edl Wrillcn in compac:t sttucw:od auc:mblcrt !mean ted for 
PAST uoe\ll!onl 
XDMS-IV O.la Muapmenl S711m1 
XDMS-IV t. a brand - oppt"Mcll lo dot. manascn-L h not only pcrmiu ....... 10 
doocribe. - ond t«r1evo w. but a1oo 10 � cotin:> m .. producina � tepOCU. 
- dl.lpt.yo and file OUipUL f'loocoulna c .. ccwlll of any ol a tel ol trtandanl hl&h level 
func:dona induditla record and rt.el<l oocloc:dCIII, lorUnJ and lllfCIIUon, loolcupt In Olhcz r.\01, 

opociol ..-ina ol record oubtda, au10m rq>e>rt ronnauin&. IOI&linJ ond ·�· and 
.,_..non olup 10 W. rdMod moo u • ·c�o�· on"--dcfinccl eutpul n:pona. 
POWERFUL COMMANDS! 
XDMS-IV combineo lhotunc:dconalilyormony popular DBMS aol\wareayacma wilh oncw cuy 
10 u. commond ICll in10 a ain&Je ialepiOd pocllop. Wove induclod many new fuiW'OI and 
OUIUilOftdo incllldU\a • • ol pncnl fiJe udlili-. Tho ..-ina commmdo are Input· Procca· 
au.pa (11'0) ad-.! wt.ld\ ollowl am-;....l impleneudan o(. s--dooipL 
SESSION OIUEHT'EDI 

XDMS-IV Ia .-con ari...IOd.. Enl.u "XDM.S" mel rou an. in inlwll command ol .U lhc I ra--. No_.. woitlfta (or a commond 10 to.d in from dlatl Many CCIIIIIn&ndo ate lrnmedU�e., I ouch u CllEAll! (file dcllnldon). UPOAll! (filo oditot). P\IRGI! and DEI.EI"E (utililiu). 
�ate rx- -.11 wlllch atelllod 10 cnaac •..., � whic:h is cuculod wllh "I 
RUN ............t. Eilh« may be .-....1 in10 • ·�· filoo whic:h is uocutod by an EXECliTE 
...,_L Proc:>eu. may u...,.. ocher ,_.-, or ll>amodvoo, ei1h« oondhlon.uy or I 
�lionallt- ,.._ _. - """'""" .,. euily cocW. one� Clllirc .... opplicadano atl ... I Nil ftboul-leovina XDMS-IVI 
��ro� I XDMS-IV teep. dou ..._,_ orimplcJ Jtolha-llwl clooi.IJI a camplca DBMS wt.ld\ hidca lhc 
1r11e ,.....,... ol lbc dou, wo kopc XDMS-IV filoo ooion&od. Tho uou view of dou tdaticnohipo is I 
�lOci in I'OIIpON and-OUipUI, while tho .-1 dou rooidoo in euy 10 malntoin filoo. This I upec1 paml&o CiUIIOIIIhed ,..,._.lion and I'OIIpON wilhcan complc& recldini1lon ollho doubuc 
filet and - XDMS-IV may bellood for. wide IUIJC o( oppllaoti ... fram ample ........t I �M��Aa-t a,- (odctn.oo, lnv-,. .. ) 10 iniCJriiOd doubuc ·� (onlcr Cl\lt)',l 
--..,. .• ).Tho f'C*i>illlioo-unlimilod... 

Vlu It Masur Card Ex.cepted � I 
Ttltpbooe: 615-8424601 or Telo:: 510 � � I 

I T«hnleoltdophone uslalana: TtJ tl4-94l-3S5'1 (I!Yenl••> Or Write: S.E. Mtdla, 5900 Cassandra Smith Rd., = I �l..&X"' Tecnlcal S1flt1M c-ut&anU, SK•DOS"' STAll-KITS Corp. Htr.m.. TtDD. 37343 , -- --- -------------- -�------------ -------- -
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GMX MICR0-20 PRICE LIST 
MICRO 20 (12.5 MHz) W/1 SAB ... . ....................... $2565.00 
MICRO 20(16.67 MHZ) W/1 SAB . . ................. : .. ... $2895.00 
MICRO 20 (20 MHZ) W/1 SAB . . .... ..... ............ ...... $3295.00 

OPTIONAL PARTS AND ACCESSORIES 
68881 12.5MHz Floating Poinl Coprocessor .... . . . . .. . . . . S 195.00 
68881 16.67MHz Floating Point Coprocessor .. ............. .  S 295.00 
68881 20MHz Floallng Point Coprocessor ....................... $ 495.00 
MOTOROLA 68020 USERS MANUAL .................... $ 18.00 
MOTOROLA68881 USERS MANUAL . . . . . .. . . . . . . . ... . .. S 18.00 
SBC ACCESSORYPACKAGE(M20-AP .......................... $1690.00 

The package Includes a PC·style cabinet w1th a custom backpanel. 
a 25 Megabyte (unformaned) hard disk and controller. a floppy disk 
drive. a 150 wan power supply. cooling lan. panel moon ted rese1 and 
abort swilches. and all necessary mternal cabling (For use with 
SAB-9D serial connectors only.) 
2nd 5 •so FLOPPY & CABLES FOR M20-AP, ADD . .... . ... . .S 250.00 
SECOND 25MB HARD DISK& CABLES. ADD . . .............. . $ 780.00 
TO SUBSTITUTE 50MB HD FOR 25MB HD. ADD ................ S 290.00 
TO SUBSTITUTE BOMB HD FOR 25MB HD. ADD .. .... . . . . .  . . $1500.00 
TO SUBSTITUTE 155MB FOR 25MB HD, ADD . .. ........ ..$2100.00 
60MB TEAC STREAMER WITH ONE TAPE . • .......... . . S 870.00 
PKG. O F 5 TEAC TAPES .. ........... ... . . . . . . . . . . . . . . . . . . .. . .. S 112.50 
CUSTOM BACK PANEL PLATE (BPP..PC) . .. .. ..... ..... ..S 44.00 

110 EXPANSION BOARDS 
16 PORT SERIAL BOARD ONLY (SBC·16SJ .................... $ 335.00 

The SBC·16S exlends the 1/0 capabllllles ol the GMX Mlcro-20 
68020 Single· board Computer by adding sixteen asynchronous 
serial I/O pons. By using 1wo SBC·16S boards. a total ol lhlrty·slx 
serial ports are possible 

RS232 ADAPTER (SAB·25. SAB·9D or SAB·BMI ............... $165.00 
The board provides level-shifting between TTL level and 

standard RS·232 signal levels for up to 4 serial 110 ports. 

•11'1"fM*fwFt!1;ulf'i:'tMa1·· ................... . s39a.oo 
he MX S ·60 uses three 68230 Parallel Interface/Timers 

(Pills) to provide up to torty·eight parallel 110 lines. The 110 lines 
are bullered In six groups of eight lines each. with separate buller 
direction conlrol for each group Buller direction can be fixed by 
hardware jumpers. or can be software programmable for 
bldireclional applications. 

PROTOTYPING BOARD (SBC·WWI ................................. $75.00 
The SBC·WW provides a means ot developing and testing 

custom 110 interface designs lor the GMX Micro-20 68020 Single­
board Computer. The board prov1des areas for both DIP (Dual lnllne 
Package) and PGA (Pin Grid Array) devices. and a pre-wired 
memory area lor up to 512K bytes ot dynamic RAM. 

'A��!'fc'!Jt'J!!\a����,�i�rt��·����·ih�·6i.1x''i.1t�;:�;5·00 
68020 Single-board Computer and the Motorola Input/Output 
Channel (110 bus). With the 110 bus. up 10 sixteen oil-the-shelf or 
custom peripheral devices (110 modules) can be connected to the 
GMX Mlcro-20 

ARCNET LAN board w/o Sof1ware (SBC-AN .................... $475.00 
The SBC·AN provides an Interface between the GMX Micro-20 

68020 Single-board Computer and the ARCNET mod1tied token­
passing Local Area Network (LAN) originally developed by Datapoint 
Corp. The ARCNET Is a baseband network with a data lransmlsslon 
rale of 2.5 Megabits/ second. The standard transmission media IS a 
single 93 ohm RG·62/U coaxial cable. Fiber optic versions are 
available as an option 
OS9 LAN Software Drivers lor SBC- AN ........................... $120.00 

CmX....: 1337 W. 37th Place, Chicago, IL 60609 
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GMX MICR0-20 SOFTWARE 

020 BUG UPDATE- PROMS & MANUAL... ..................... $150.00 
THESE 68020 OPERATING SYSTEMS ARE PRICED 

WHEN PURCHASED WITH THE MICR0-20. PLEASE 
ADD $150.00 IF PURCHASED LATER FOR THE 
UPDATED PROMS AND MANUALS. ALL SHIPPED 

STANDARD ON 5'1•• DISKS.3'1t" OPTIONAL IF 

SPECIFIED. 

OS9/68020 PROFESSIONAL PAK ................................ $850.00 
Includes O.S .. "C". uMACS EDITOR, ASSEMBLER. DEBUGGER. 

development ulllities. 68881 support 
OS9/68020 PERSONAL PAK .................................... $ 400.00 

Personal OS·9 sys1ems require a GMX Mlcro-20 development 
syslem running Professional OS·9/68020 for lnlllal configuralion. 

Olher SoHware lor OS-9/6B020 
BASIC (Included In PERSONAL PAK) .. .... .. .. .. . .... . ...... S 200.00 
C COMPILER (Included in PROFESSIONAL PAK) . ......... .. .  S 750.00 
PASCAL COMPILER..... .. .. .. .. ........ ...... ... .. ... S 500.00 

UN I FLEX 
UniFLEX ........................ . . . . . . . . . . . . . . . . . . . . . . ............. $ 450.00 

UniFLEX WITH REAL· TIME ENHANCEMENTS ................. $ 800.00 

Other SoHware lor UmFLEX 
UniFLEX BASIC W/PRECOMPILER ........... . . . . ..... ......... $ 300.00 
UniFLEX C COMPILER ........................................... $ 350.00 
UniFLEX COBOL COMPILER ..................................... $ 750.00 
UniFLEX SCREEN EDITOR ...................................... � 150.00 
UniFLEX TEXT PROCESSOR ..................................... $ 200.00 
UniFLEX SORT/MERGE PACKAGE ............. . . . . . . . . . . ....... $ 200.00 
UniFLEX VSAM MODULE ........................................ $ 100.00 
UniFLEX UTILITIES PACKAGE I ................................. S 200.00 
UniFLEX PARTIAL SOURCE LICENSE.. ......................... S100D.OO 

GMX EXCLUSIVE VERSIONS, CUSTOMIZED FOR 

THE MICR0-20, OF THE BELOW LANGUAGES 

AND SOFTWARE ARE ALSO AVAILABLE 

FROM GMX. 

ABSOFT FORTRAN (UniFLEX) ................................... $1500.00 
SCULPTOR (specify UniFLEX or OS9) ............... . . . . . . ...... S 995.00 
FORTH (0S9) ..................................................... $ 595.00 
DYNACALC (specify UniFLEX or OS9) .......................... $ 300.00 

GMX DOES NOT GUARANTEE PERFORMANCE OF ANY GMX 

SYSTEMS, BOARDS OR SOFTWARE WHEN USED WITH 

OTHER MANUFACTURERS PRODUCT. 

All PRICES ARE F.O.B. CHICAGO IN U.S. FUNDS 
TO ORDER BY MAIL: SEND CHECK OR MONEY ORDER OR USE 
YOUR VISA OR MASTER CHARGE. P1ease allow 3 weeks tor 
personal checks to clear. U.S. orders add $5 handling It under 
S200.00. Foreign orders add $10 handling If order Is under 
$200.00 Foreign orders over $200.00 will be shipped via Emery Air 
Freight COLLECT. and we will charge no handling. All orders must 
be prepaid In U.S. funds. Please note that foreign checks have 
been taking aboul 8 weeks lor collection so we would advise wiring 
money. or checks drawn on a bank accounl In the U.S Our bank l.s 
the Conlmenlal Illinois National Bank of Chicago. 231 S LaSalle 
Street. Chicago. IL 60693. account number 73·32033. 
CONTACT GMX FOR MORE INFORMATION ON THE ABOVE 
PRODUCTS 
GMX STILL SELLS GIMIX S50 BUS SYSTEMS, BOARDS & PARTS. 
CONTACT GMX FOR COMPLETE PRICE LIST 

(312) 927-5510- TWX 910·221-4055- FAX (312) 927-7352 
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Now Offenng "FLEX'- (2 Vers1ons) 
AND •STAR-DOS PLUS+ ·� 

A Fam1ly of 100% 68XX Support Facilities 
The Folks who� Put FLEX •• on 

The CoCo 

STAII-DOS PLUS+ 
• Funcbons Same as FLEX 
• Reads • writes FLEX Disks '34 ... 
• Run FLEX Programs 
• Just type: Run "STAR-DOS" 
• Over 300 utilities & programs 

to choose from 

PLUS 

� =:::: 
ALL VERSIONS OF FLEX & STAR·DOS• INCLUDE 

TSC Editor 
Rtt$$000 

NOW $35.00 

+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free Utl1bes 

l•wn.ratnm&ml§lltJ 1 
2 THINLIN£ DOUIL£ SIDED DDUIL! DENSITY DlSl DRIVES 
SYST!H Ill TN POIIEI SU��LY ,CAIINilT,OISlC DllYt CAILt,J'H 
Nl!ll DISK CONTIOLL£R JYD-<:P 1/ITH J-OOS,RS-005 OPERATIM: 

SYSTI!HS, $4".95 

• Spoelfy 1/hal CONTROLLtR You 1/enl J£M, or IADIO tRACK 

THIIILIII! OOUILt SIDtll 
DOUILI DENSITY 40 TltltCKb 

I• "lftN"'t!!l"¥*1 
S lnalo Sldod Double Danolty 
Double Sldod Double Danolty 

J'H JPD-CP WITH J-DOS 
II I TH J-005, RS•OOS 
llAIIIO SHACK J .I 

lADtO SHACK Diok CONTROLLER 1.1 

Coblo for One Drive 

Coblo (or Two Drlvee 

$129.9) 

$ Z4.00 

$ Z4.00 

$1)9.9!1 
$U9.9S 
$134.95 

$U4.95 

$ 19.95 

$ 24.95 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memory Examine Program 
+ Many Many More!!! 

64K UPCIIADE 
Pot C,D,!,f, AND COCO II 
ltADIO SKACit BASIC I. 2 

IADIO SKACIC DISIC IASIC 1.1 

DISK O liVE C.UIN£T Pill It 
s I MeLt oarvr; 
DIU OilY£ C.UUIIT POl Tl/0 
THIHLINE DRIVIS 

PUII'I'US 

lPSON U-80 
lPSOII NX-70 
IPSON Kll-100 

.WX::UIOIIU loa IPIOII 

8148 2tc S!IIAL BOARD 
8149 )llC EXPAND TO 128K 

IPSUN Kl-RX-HO lUUOHS 
IPSOH LX-80 IIIIONS 

TlACTOI UlllTS PO• U-110 
CAlLIS 6 OTH£11 IHTUFACt:S 

CALL POl PliCINC 

SHIPPIN6 � 

TSC Assembler 
Rot $1000 

NOW $35.00 

$ 19.95 

$ 24.95 

• 24.95 

• 49.9) 

$ 6t.U 

u.,.9S 
tiU.U 
$4U.U 

$ 19.U 
..... u 
• 7.9S 

• 5.9s 
t lt.U 

DATA-COMP � USA ADD 2• (615)842-4600 
5900 Cassandra Sm1th Rd 

C!:j 
FOAE16N ADD s• 

r11N. $2.50 ,Of o.-. • ..., 

Hixson. TN 37343 Telex 5106006630 



r-----------------------------------------, 
An Ace of a System in Spades! The New 

MUSTANG-08/ A� 
Now with 4 .mat porta standard & 8peed Increase to 12 Mhz CPU + 011 board battery 
backup and lneluda the PROFESSIONAL OS-9 pacnge - lncb,dln& the $500.00 OS-9 

C compllerl Tbla offer won't Jut forever! 

NOT 128K, NOT 512K 
FUU 768K No Walt RAM 

The Ptl.IST.ANGGI'N aylt8m 1Dok wery hand from al 
other 6a)08 aysems we teeted, nnmg QS.9 68KI 

The MJSTANG(IB lndudee OS9-68KN and.« Peter 
Slaft(a St<1)()5nl SK"OOS Ia a single ueer, single tasking � system that � � where *fl..ExN lett df. SK"OOS is 

1 adUaly a 68XXX REX type system (Not a TSC ptOduct.) 
It'--- OS-9 bbwn . uti-

. . AI 

1 System � C&9 68K cr SKW005 • Your aD:e 

I Speaflcatons: 
I CPU MC6IKl08 12 M'IZ 
I RAM 768( 2SIJ( <liP 
I ,., Wll s.. 

I FaiTS 4 - RS232 t.DBl81 ll..Mr 

I 2 • 8 bl Pnlll t.al821 PIA 
a.OCK MK48T02 Real Tnw Qod( EW. &I I EPFO.A 161<. 33< or 64K Seledabie 

1 R.OPPY w01m s 1�ot lbtas 
I I-WI) DISK r.r1lcl Pat \W1� Bead 

Now even faster! 
with 12 Mhz CPU 

C Compile timea: OS-9 68K Hard Disk 
IIJSTANQ.(II 8 r.tR (1IU 0 "*' . 32 -
Olhlr pop* fi8008 ..., 1 "*' . 05 -
MUSTANG420 Om·21• 

r-------------------, 
1 ..&. 25 Megabyte 1 
: -rw Hard Disk System : 

! $1 '998. 90 ! 
I Complete with PROFESSIONAL OS-9 I I I Includes the $500.00 C complier. PC I 
: etyle cablne� heavy duty power supply. : 
I 5" DDDS 80 track floppy. 25 MegByte I 
�----���!� -��� ---J 

I( - No; .;o� -serlal porta :-faster-CPU' 
� Battery DIU- and $850.00 «:&9 Pro&. I 
1\.... __ slo� with� ��mpU� included!_..) 

IXIIike other 68008 systems there ar. S8Wf'8l algnili:ant 
dlterenoae. The MUSTANG-OS B a full 12 Mlilgahertz system. The 
RAM t.US 00 wal stales, this means ful bore MUSTANG type 
perfoonance. 

Alao, albwrlg tor add� FO.WAOM the RAM ia 1he 
maxmum alowed for a 68008. The 68008 can oot-t addr8SS a 
tMI a 1 Meoat7t'les a RAM The desQrl aJbws a1 the RAM 
space (for all prsdical purposes) to be wllzed. Whalls m 
available 1o the user is requi'ed and r8S8fVed for 1he system. 

* 400 00 See Must� lv:J. page 5 
• for trade-t1 detals 

MUSTANG� 

LOOK 
Seconds 32 Ia Rqisler 

Inrqer Lana 
othK 8001 a .._ � sa ... 18.0 .. _g_o 
aiiDID-<I8 10 .._ (»-g AK • • •  ,g.a ... Ci.3 

MalDO 
( 

r 1nt I; •t 

regiiWiong I; 

A RAM disk a 4801< can be easiy oonf'Qtnd. leavilg 288K 
free tor �em RAM space. The RAM DISK can be 
configured to ant size your • a;., requns (system roost 
haw 128K In addilion to b other raquirerner'e). Leaving the 
ANT�a.nder a the or0na1 768K for program use. � 
8000» lnc:Lded (driwts, et:.) 

Data-Comp Division 
('_ 5 A Decade <i Quallty Se!vlce" • 
lJ ::- Systems Wafd·Wk1e 
Computer Publishing, Inc. � CassarOa SnVtt AoOO 
T�615842...S01· Telex510� Hxson, Tn37343 tar (1-0; I c �; ++I); 

} 
1 L: • 1t'ae \Mt"t &WTPC fi.denlty FLEX s· · Cal b !pEICIIj hb. .J �-----------------------------------------


