
MICRO JOURN�l 

Au$/rahn A $ 4 75 
Slttf)Bpc118 S $ 9 45 
M� M$945 

New ZfiBI.Jnd NZ $ 6 50 12 95 Hong Kong H $23 so 
USA Sweden 30 ·SEK • 

MotorolaVME-MACINTOSH-5 50 
& OUtu 68XXX S1stem1 

6809 68008 68000 68010 68020 68030 

OS 9 The Ma&a:r.ine for Moc.orola CPU Devices FLEX 
• 

A 'IJsu 01turiSu �«" JqvrMl S K • OOS 

This lssue: 
Mac-Watch p.19 

"C" User Notes p.S 
Basically OS-9 p.14 

FORTH p.21 
PASCAL p.25 

And Lots More! 



GESPAC Gives You 
68000 Performance al8·bit Prices. 

Actual Size 

ar= 

Introducing another Price I Performance 
breakthrough from GESPAC: A complete 68000 
CPU module for $395 unit price. The GESMPU-4B. 

Wherever you thought of using an 8-bit 
microprocessor to do a job, you can now use the 
16/32-bit GESMPU-48 instead. It will do the job, 
better, faster, and best-of-all for the same money. 

On a single height Eurocard, we have packed an 
8 MHz 68000 microprocessor 06 MHz optional), 
four sockets for up to 64 Kilobytes of zero-wait-states 
CMOS RAM and up to 128 Kilobytes of EPROM, 
one RS-232 serial port, and three 16-bit timers. 

The GESMPU-48 is fully expandable through 
the standard G--64 bus, to accommodate up to 
16 Megabytes of external memory. You con add 
any of more than 300 1/0 modules available from 
GESPAC and a growing numbers of independent 
G-64 bus vendors. 

To make your programming tasks easier, 
GESPAC supports the GESMPU-48 with the OS-9® 
and PDQ$® real-time, multi-tasking operating 
systems and most popular high level languages 
and software development tools. 

$395·00 
Single Quantity $3160 

�--------------�100� 

If you too like the ideo of getting more for 
less, contact us today to receive information 
on the GESMPU-48 and the G-64 bus concept 
from GESPAC-the leader in single Eurocard 
microcomputer products worldwide. 

Call Toll Free 1-800-4-GESPAC 
or Call (602) 962-5559. 

IN USA- CANADA 
50A West Hoover Ave. 
Meso, Arizona 85202 
Tel. (602) 962-5559 
Telex 386575 

INTERNATIONAL 
3, chemin des Aulx 
CH-1228 Geneva 
Tel. (022) 713400 
Telex 429989 



cmxlnC. 1337WEST37thPLACE • CHICAGO,ILLINOIS60609 • (312)927·5510 • TWX 91 0.221-4055 

CJIX "ICRO 20 PRIC£ LIST GftX "ICRO 20 so:TWME 
"ICRO 20 112.5 �zl W/1 SAB . . • • . . • . . . • • . . .  S2565.00 
"ICRO 20 116.67 �zl W/1 SAB •••••••••••••• S2895.00 
"ICRO 20 (20 �zl W/1 SAB ••••••••••••••••• S3295.00 

IPTI(Hil PARTS AND �IES 
68881RCI2 ................................. s m.oo 
68881RCt6 ................................. I 395.00 
�TOROLA 68020 USERS HANUAL ••••••••••••••• t 18.00 
MT!Rl.A 68881 USERS !WlA. ............... S 18.00 

� ACC£5Saff Pro<A!£ 1�1 ...... 11690.00 
The package includes a PC-style cabtnet with a 

custo• backpanerrl a Xebec 1410A hard disk control­
ler, a 25 � gab e (unfor.attedl hard diskl a 
S 1/4" DSDD 80 rack floppy disk drtve, a 50 watt 
power supply, cooling fan, panel •ounted reset and 
abort swttch es and all necessary tnternal cabltng 
8I¥:X PMEL PLATE IIJlP-PCI For Above ....... 1 44 .00 
2nd 5"80 FLIPPY. CABLES Fm �. ADD •• t 250.00 
SEC()ID 25fl8 HARD DISK • CAil.ES, ADD ••••••• I 780.00 
TO SUBSTITUTE 8Sfl8 HD F� 2Stll HD, ADD .... It800.00 

1/0 EXPIWSI� IKlARDS 
16 �T S£Rirt. CARD ON..Y (�-1651. ....... 1335.00 

The SBC-165 extends the 1/0 capabiltt fes of the 
()IX "icro-20 68020 Single-board C011puhr by adding 
sixteen asynchronous serial 1/0 ports. By using 
two SBC-165 boards, a total of thirty-six seria l 
ports are possible. 
RS232 AdapteriSAB-25,SAB-9D or RJ-4:il ..... S165.00 

The board provtdes level-shtfttng between TTL 
level and standard RS-232 signal levels for up to 
4 serial 110 ports. 
60 lit£ PARAL.La 1/0 CARD I SBC-60P 1 ...... . S398. 00 

The CJIX �-60P uses three 68230 Parallel lnttr­
face/Tiaers <PI/Tsl to provtde up to forty-etght 
parallel 1/0 lines. The 1/0 ltnes art buffered tn 
stx groups of ttght ltnes each, wtth separate buf­
fer dirtctton control for each group. Buffer 
direction can be fixed by hardware Ju•pers, or can 
be software progra.aable for bidirecttonal applica­
ttons. 
PROTOTYPII«i ImARil ( SBC ....WI ............. ... 175. 00 

The SBC-ww provtdts a aeans of developing and 
testtng custoa 1/0 interface destgns for the ()IX 
"icro-20 68020 Single-board Coaputer. The board 
provides areas for both DIP <Dual lnline Package) 
and PGA <Pin Grid Array ) devices, and a pre-wtrtd 
aeaory area for up to 512K bytes of dynaatc �. 

1/0 BUS ADAPTER ISBC-BAI •••••••••••••••••• tl95.00 
The SBC-BA provtdts an tnhrfact between the ()IX 

fttcro-20 68020 Single-board Co•puttr and the 
"otorola Input/Output Channel (1/0 busl. With the 
1/0 bus, up to sixteen off-the-shtl f or custoa 
ptrtphtral devices 11/0 aodultsl can be connected 
to the GftX "•cro-20. 
ARCNET LAN board w/o Software ISBC-ANI •••• S475.00 

The SBC-AN provides an interface between the 
GftX "icro-20 68020 Single-board Coaputtr and the 
ARCNET •odifitd token-passing Local Area Network 
ILANI ortgtnally developed by Datapolnt Corp. The 
ARCNET is a baseband net work wtth a data trans­
aisston rate of 2.5 �gabits/second. The standard 
trins•tsston aedla IS a single 93 oha RG-62/U 
coaxtal cable. Ftber optic versions art ivatlablt 
as an opt I on. 
OSiJ LAN Software Drtvers for SBC-{ff ....... I 120.00 
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020 lUi IJ>DAT£ - PR(JtS � IWlA. ........... I 150.00 

Tl£SE 68020 Cf'ERATII«l SYSTEitS ARE PRICED lf£H M­
OflSE.D WITH 1l£ "I CRO-20. PLEAS£ ADD S 150. 00 IF 
P\RliASED LATER F� Tt£ IJ>DATED PfOtS Afll IM.W.S. 

QSi1 
OSiJ/68020 PROfESSIONAL PAK •••••••••••••••• I 850.00 

Includes o.s. •c• EDITm ASSEJB..ER, �. 
dtvelopaent uftlifies, 68ast support. 

other Software for OS-9/68020 
BASIC (included In PERSONAL PAKl •••••••••• l 200.00 
C COMPILER (included in PROFESSIONAL PAKl.S 500.00 
P� COMPILER ••.•••••••••••••••••••••••• t 500.00 

LNIFLEl 
UntFLEX <when ordered with Boirdl ••••••••• s 450.00 
Un !FLEX WITH REAL-Tl PE atW«:a£)(TS ....... Sl 000. 00 

Other Soft.art for UniFLEX 
UniFLEX BASIC W/PRECOMPILER ••••••••••••••• S 300.00 
UntFLEX C COMPILER •••••••••••••••••••••••• S 350.00 
UntFLEX COBOL COMPILER •••••••••••••••••••• t 750.00 
UntFLEX SCREEN EDITm ••••••••••••••••••••• s 150.00 
UniFLEX TEXT � •••••••••••••••••••• 1 200.00 
UniFLEX SORT/ftERGE PACKAGE • . • • . ••••••••••• S 200.00 
UniFLEX � HOOUL£ • • • ••••• . • • • • • . . ••••••• 1 100.00 
UniFLEX UTILITIES PACKAGE I •••••••• • • • • • • •  l 200.00 
Un !FLEX PART I rt. sn.RCE LICEHS£ .... ........ I I 000. 00 

GftX EXClUSI� I.QSI(H),CliST(JUZED Fm Tl£ "ICR0--20, 
CF Tl£ BEl(ll �S AND &FTWARE IV£ ALSO AYAIL­
All.£ FRO'I ()IX. 
ABSOFT F�TRAN IUniFLEXI •••••••••••••••••• SI500.00 
SCULPT� lspectty UntFLEX or OS9l ••••••••• s 995.00 
rmm <0591 ............................... 1 595.oo 

DYNACALC lspectfy UniFLEX or OS9) ••••••••• s 300.00 

GftX �S I()T WARANTEE PERf!RWa CF f«'f (JIX 
SYSIDtS� J!WIDS m &FTWARE lf£H USED WITH OllER 
IWLFIC.t�S PROW:T. 
All PRICES ARE F.O.B. OUCAOO 

GHX, Inc. reserves the right to chingt pricing, 
teras, and products specifications at any tiae 
wtthout further nottce. 
TO OOIR BY MIL: SEJil O£CI( m IO£Y m1ER m 
USE Yll.R VISA m MSTER �. Please allow 
3 weeks for personal checks to clear. U.S. 
orders add S5 handling if under $200.00. 
Foretgn orders add 110 handling if order is 
under 1200.00. Foreign orders over 1200.00 
�til be shtpped via Eitry.Air Freight COLLECT, 
and we will charge no handling. All orders 
aust be prepaid tn U.S. funds. Pltase note 
that foreign checks have been taking about 8 
weeks for collection so we would idvise 
wiring aoney or checks dr1wn on a bank account 
in the U.S. bur bank is the Continental Illinois 
National Bank of Chicago1 231 S. LaSalle Street, 
Chicago,IL 60693, account nuaber 73-32033. 

aJfTIC.T 00 Fm IQE Ilf=IIMTI� � Tt£ AlllVE PRWJ:TS 

GHX STILL SELLS OI"IX s=50 llJS SYSIDtS, OOARDS • PARTS. 
rofTACT GftX Fm COR.ETE PRIC£ LIST. 
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EXCITING SOFTWARE FROM THE LEADER ... 

OS-9 ELECTRONIC MAIL 
l'lasb your meuage on Electronic Mail Mail is a 
screen- or line-oriented program that runs un your 
OS-9/680XO systems or over OS-9/NBT. Yuu can use 
distributed mailing lists or consecutive mailing list to 
get your message delivered. And received mail can be 
sent directly to your printer for immediatE: printout, 
spooled on a multiuser system or saved to a tile. Mail 
features on-line help and complete, easy-to-understand 
documentation. 
�lectronic MaU $150.00. 

PRINT SPOOLER 
Spool it and Print it! Someune beat you tu the printer? 
Don't blow your top while you cool your heels--get the 
OS -9/68000 Print Spooler and relax. 1'he full-featured 
Print Spooler automatically routes and monitors the 
status of your devices and the output files tube spooled. 
Now you can have a complete print spoulin� manage­
ment system a t a n  affordable price. 
OS-9 Print Spooler $150.00 

FORTRAN 
Crunch It! with Our New I''ORTKAN 77 Compiler Now 
you have a powerful new tool to take full advantage of 
the 68000 family of microprocessors. With Microware's 
fo'ORTRAN 77 Compiler you can generate codt! that uses 
system-wide modules instead of linking redundant 
copies of the standard library to each program. Result: 
less memory, Jess disk space, faster loading and 
external updating! 
FORTRAN 77 Compiler $750.00 

OS-9/ST 
N�W for your Awi ST! Now you can have the power of 

OS 9 on your Atari 520 or 1040 ST. A true 
multi tasking environment for professional real-time 
results. OS-9/ST is available in two configurations: 
l't!rsonal and Pmfessional. Choose either version for 
true multi-user support ... And all at a price that puts 
UNIX to shame. 

Personal OS-918'1' combines the power of OS-9 with 
an interactive, structured Basic. $150.00 

Professional OS-9JST has a powerful Assembler, 
Linker and User Debugger and the tools to turn 
your Atari ST into a full C Language 
workstation. $600.00 

OS-9/68020 C COMPILER 
N�W •speeddemon•ceompiler! Now you can get your 
hanJs on a hi�hly optimized C Language power 
tool--the OS-9/68020 C Compiler. When coupled with 
the MC68881 math co-processor, thls compiler will let 
you'll blast through complex math functions in the 
blink of an eye. All compiler/assembler/linker options 
an· cunlrulled by nn intelligent compiler executive that 
spares yuu from memorizing compiler options and 
module-calling sequences. And the compiler includes 
library functions for memory management and system 
events, and much, much more! The new OS-9/68020 C 
Compiler is included with the Professional OS-9/68020 
System Suflware Pa.ckage. 
New C l.anguage Compiler $750.00 

To order these exciting NEW products or for mure iruormatiun ... CALL TODAY! 

West. Gout Office 

Microware Systems Corporat.ion 
1900 N.W. I 14th Street •Des Muines,lowa 50322 

Phone 515-224-1929 •Telex 910-520-2535 

Microware Japan. l.td. 

4401 Great Amer.ican Parkway • Suite 220 
Santa Clara, California 95054 

41· I 9 lloncho 4-Chome, fo'unabashi City • Chiba 273, 
Japan • Phone 0473 (28) 4493 •Telex 781-299-3122 

0.. IMiolt -· -
PorDIWIIIt- 15 
� Setvieslletm 
-O..mat>l' =-�03JII1•1 

Microware is on the move. We have openings fur 'l'echnical and Marketing Professionals. 
Send your resume (in confidence) today and find out more about these exciting opportunities. 

OS.Sl .00 a.-.s/COSI - tredfiiMtlcs ol M� end Mo/lot'aM. UNIX II e trfldemerlc o1 Bell t..botllhlrlN. lf1c. 
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OAT A-COMP proudly presents the first 
Under $5000 "SUPER MICRO". 

The MUSTANG·02Qno 

MUSTANG-020w 

The MUSTANG-020 68020 SBC 
provides a powerful, compact. 32 bit computer 
system featuring the "state of the an" Motorola 
68020 ''su�r" micro-processor. It comes 
standard w1th 2 megabyte of high-speed SIP 
dynamic RAM, serial and parallel J?OrLS, floppy 
disk controller, a SASI hard disk Interface for 
intelligent hard disk controllers and a battery 
backed-up time-of-day clock. Provisions are 
made for the super powerful Motorola MC68881 
floating point math co-processor, for heavy math 
and number crunching applications. An optional 
network interface uses one serial (four (4) 
standard, expandable to 20) as a 125/bil per 
second network channel. Supports as many as 32 
nodes. 

The MUSTANG-020 is ideally suited to a 
wide variety of applications. It provides a cost 
effective altemauve to the other MC68020 
systems now available. It is an excellent 
introductory tool to the world of hi-power, hi­
speed new generation "super nucros". ln 
practical applications it has numerous 
applications, ranging from scientific to education. 
It IS already being used by government agencies, 
labs, universities, business and practically every 
other critical applications center, worldwide, 
where true multi-user, multi-tasking needs exist. 
The MUSTANG-020 is UNfX C level V 
compatible. Where low cost and power is a must, 
the MUST ANG-020 is the answer, as many have 
discovered. Proving that price is not the standard 
for quality! 

As a software development station, a 
general purpose scientific or small to medium 
business computer, or a super efficient real-time 
controller in process control, the MUSTANG-
020 is the cost effective choice. With the optional 
MC68881 floating point math co-processor 
installed, it has the capability of systems costing 
many times over it's total acquisition cost 

Cp c-;_�,,_ 
,_c-. ___ a-. -r. J'7)0 

T .......... ltla.J­
Tolo• ItO-
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With the OAT A-COMP "total package", 
consisting of a heavy duty metal cabinet, 
switching power supply with rflline by-passing, 
5 inch DS/DO 80 track floppy, Xebec hard disk 
controller, 25 megabyte wmchester hard disk, 
four serial RS-232 pons and a UNIX C level V 
compatible multi-taslting, multi-user operating 
system, the price is under $5000, w/12.5 
megahertz. system clock (limited time offer). 
Most all popular high level languages are 
available at very reasonable cost. The system is 
expandable to 20 serial pons, at a cost of less 
than $65 per port, in multiples of 8 pon 
expansion options. 

The system SBC fully populated, quality 
tested, with 4 serial pons pre-wired and board 
mounted is available for less that $3000. Quantity 
discounts are available for OEM and special 
applications, in quantity. AU that is required to 
bnng to complete "system" standards is a 
cabinet. power supply, disks and operating 
system. A!l these are available as separate items 
from OAT A-COMP. 

A special version of the Motorola 020-
BUO is installed on each board. 020-BUG is a 
ROM based bebugger package with facilities for 
downloading and executing user programs from 
a host system. It includes commands for display 
and modification of memory, breakpoint 
capabilities, a powerful assembler/disassemble 
and numerous system diagnostics. Various 020-
BUG system routines, such as UO handlers are 
available for user programs. 

Normal system speed is 3-4.5 MIPS, with 
burst up to 10 MIPS, at 16.6 megahertz.. 
Intelligent UO available for some operating 
systems. 

Hands-on "actual experience sessions", 
before you buy, are available from DATA­
COMP. Call or write for additional information 
or pricing. 

'68' Micro Journal 
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...,,,.,;..,-u.,u,;wr��w.lwsU..U, t..N,tlltd 
or1v,rCrik61Ap�C-n,woddwidc,""'CI'Cspced.rmlll 
c:nnc:hintand �-.lfWI,; . ......,., UNIX C W..l V campotabilily 
ond low-" • .., 

� r-------------------------. MliSTANc.m sac 
CabiMI '""""'ldWII PS 
s· .u lradt ��opp,. 
F1Gpp1 able 

100.00 
100.00 
''"'' 
».00 

� 
99$.00 

ns.oo 
ns.oo 
1».00 

Only the"PRO" version 
of 

OS-9 supported! 

� 

OS.9 68K l'ro(..tonal Vtr. 
• lndudtt C Compkr ($500.00) 
Wln<hulu cable 
Wln<huur On .. l5 Mb)'le 
liard Dlok eontroll.,. 
Shlpplna USA UPS 

$1491. .. 
$299.95 
suus 
S3US 

$15t.Ot 

$39.95 
$195 ... 
$395.00 

$tO. .. 
161''""·"1' RS·231 
�� .. l�Oonlotdow. 

33S.OO 

This is HEAVY DUTY Tot.al: Save $1000.00 S5,l99.ao 
R$131� l!odo .. d "'""""' 41ddi1l'orlol ........ 
("*'oll6wr..t.,...."'J'PCC''d) 

601C.. Plnll<ll/0 coni 
u .. 3 611l0 lrutf"""'""-r �. 
,.._olalc...-.oepon•"""" 
_..._lor�"""" 

..._,.._. -lorboolldipondPOA-.Ao 
.-.•liM _,.,.-op., Sill( DRA.'t. 
SIC AN 
..... ... _ .. �Uid 

7S.OO 

Alt0.1!T �-puolnc LA!f. m... ............ ..n. 
LAif ..a .... 4riwn llii.OO 

.,._...lor ....... I/Oa....!Mocloloo U"-00 
Spodollor ......... MIJST� or-...,..... Scolplrro S.S.DO. SA VB 3300.CO 
s.n. .. .......... 

Country! urnFLEx 
complete sytem $4,299.80 

�-------------------------� MC�1Upman��·� 
UPGRADES 16.67MlzMCS8020 

Write or Call 16'67 M�z MC6688l 
20 Mlz MC68020 Sya 

for Professional No�ealt�1chlpaWOtltwilh20MlzSys 
OS-9 "Full Bore" 

less 
Add 

Upgrade Kit NOTE: Only Professional 0$-9 
now avaUable (68020 Version) 
Includes ($500.00) C Compiler 

68020 & 68881 supported 

complete 

$100.00 
$275.00 
$375.00 
$375.00 
$750.00 

AI MIJSTANo.crxJI"' o,- ...S -.t ....,_ ---., 
-- ���� 1-ooft__, ICH� ....... . ...... Coll .,. 

__ -___ ... _ ...... 

____ 

� _____ ..... __ .,_ollor 

__ 

.. 

__ 

.. 

__ 

.. _...a. 
________

__
____

___ """ 

25 Mbyte HD System 
$4299.80 

Data-Co1np Division 
� � A Decade ofOuaiJty Sc:Jvfce" • 
L] �4§111€> SvstcTTIII World·Wide 

Computer Publllhlng, Inc. 5900 C.sand,. Smilh Road 
Telephone 615 842 ... 601 • Telex 510 600-6630 Hixson. Tn 37343 

'68' Micro Journal 

85 Mbyte HD System 
$5748.80 
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PAT ... JUST 
PAT 

,...-------....... F-• Oww • o....t 
I 

��� ©�® 
\ ---,-.. , . 

S.E. I I 

With 'C ' Source : I 
A Division of Media.. ®®� I Cp 5900 Cuuoclra Smilh Rd. 

I I Hiuoa, Ta 37343 

@W®U®mru® I Tc�61S� 
$229.00 I I elu S I 0 600-6630 

\ I ( 680G-6809�0lt.a82t J 
....... _______ ..., 

PAT FROM S. E. MEDIA-- A FULL FEATURED SCREEN ORIENTED TEXT EDITOR 
with all the best of PIE. For those who swore by and loved PIE, this is for YOU! All PIE 
features & mucb more! Too many features to list. And if you don't like ours, change or add 
your own. C source included. Easily configured to your CRT terminal, with special configuration 
section. No sweat! 

68008- 68000- 68010- 68020 OS-9 68K $229.00 

COMBO 
--PAT/JUST 

Special $249.00 
JUST 

JUST from S. E. MEDIA - - Text formatter written by Ron Anderson; for dot matrix 
printers, provides many unique features. Output formatted to the display. User con­
figurable for adapting to other printers. Comes set-up for Epson MX80 with Graflex. Up 
to 10 imbedded printer control commands. Compensates for double width printing. 
Includes normal line width, page numbering, margin, indent, paragraph, space, vertical 
skip lines, page length, centering, fill, justification, etc. Use with PAT or any other text 
editor. The ONLY stand alone text processor for the 68XXX OS-9 68K, that we have 
seen. And at a very LOW PRICE! Order from: S.E. MEDIA- see catalog this issue. 

68008 - 68000 - 6801 0 - 68020 
With 'C' source 

August'87 

OS-9 68K 
$79.95 
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r-----------------------------------------, 

An Ace of a System in Spades! The New 

MUSTANG-08/ A� 
Now with 4 serial ports standard &: speed increase to 12 Mhz CPU + on board battery 
backup and includes the PROFESSIONAL OS-9 package - including the $500.00 OS-9 

C compUer! This offer won't last forever! 

NOT 128K, NOT 512K 
FULL 768K No Wait RAM 

m<>Yr ... rt--.l'lf-*W. 
1 System Includes 05-9 68K or SK•DOS - Your Choice 

I Specifications: 

I CPU MC680CM! 12 � 
I RAM 7681< 2561( Ch� 
I �'«> w� Staes 

I PORTS 4 • RS232 t.Oi8681 DlWIT 
2 • 8 tJI PNC!Iel MCE821 PIA 

1
1 

CLOCK MK48T02 R4lal Tme OoO< BeL MJ 
EPROM 161<. 33< or 64K Selectcble 

I FLOPPY WD1m 5 114 DrMI6 

Now even faster! 
with 12 Mhz CPU 

C Compile times: OS-9 68K Hard Disk 
r.tJST ANGal 8 r.tcz CPU 0 min • 32 I8C 
01her popular 6lml sys&n 1 min • 05 I8C 
MUSTANG� 0 min • 21 18C 

r-------------------, 
1 ,.... 25 Megabyte 1 
: • Hard Disk System : 

! $1,998.90 ! 
I Complete with PROFESSIONAL OS-9 I 
I includes the $500.00 C compiler. PC I 
I style cabinet. heavy duty power supply. I 
� 5" DDDS 80 track floppy - Ready to Rtm I 
, ___________________ J 

I tWlD �--��---���----1(" Now more serial ports - faster CPU Bat:\ 
� tery B/U - and $850.00 OS-9 Profes- 1 
�--sm� with��omp��inclooed�� 

Unlike other 68008 systems there are several �nifcant 
differences. The MUSTANG-<l8 is a full 12 Megahertz system. The 
RAM uses NO wail states, this means fuD bore MUSTANG type 
performance. 

Also, albwing for addressai:'Ae ROM-PROM the RAM is the 
maximum allowed for a 68008. The 68008 can only address a 
tlta1 a 1 Mega0,1es a RAM. The design albws aD the RAM 
space (for all practical purposes) to be utilized. What is no( 
avrulable to the user is required and reserved for the system. 

* 400 00 See Mustang-02 AI:J - page 5 
• tor trade-in details 

MUSTANG-OS 

LOOK 
Seconds 32 bil Regis�er 

Integer Loog 
ot:hK' 68008 8 Ill& <»-� 68K ... 18. 0 ... �. 0 
� 10 Nut <»-� 68K .... 9.8 • . .  6.3 

MainO 
{ 

r lnt I; •t 
ntglstar long I; 

A RAM disk a 480K can be easily confgured, leavilg 288K 
free for program/system RAM space. The RAM DISK can be 
ronfgured to any size your application requires (system must 
have 128K in addition to its other requirements). Leaving the 
remainder of the original 768K for program use. Sufficient 
source included (drivers, etc.) 

PU!X 1o • ondanorkorrsc 

Data-Comp Division 
A Decade of Quality Service" 

C1[ Systems WCJ"ld·Wide 

Computer Publishing, Inc. 5900 Cassaraa Smilh Road 
T�6158424601· Telex510600-6630 Hixson, Tn37343 

for (1:0; I c 999999; ++I); 
) 

I L.: • lhc:6e wllh 5VVTPC li<ler6ity FlEX 5' - Col for speclollnb. 1 .. _________________________________________ _. 
'68' Micro Joumal August'S? 7 
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The C Programmers 
Reference Source. 

Always Right On Target! By: Dr. E. M. 'Bud' Pass 
1454 Latta Lane N.W. 
Conyers, GA 30207 
404 483-1717/4570 ( C User Notes ) 

Computer Systems Consultants 

INTRODUCTION 
This chapter continues the discussion of 

the conversion of Technical Systems 
Consultants BASIC and Mlcroware BASIC09 
programs Into C programs begun in the 
previous chapter. 

CONVERTING BASIC PROGRAMS TO C 

Express tons 

The table below presents a Ust of the TSC 
BASIC operators. In decreasing hierarchical 
order: 

I I parentheses 

fun() functions 

exponenation 
- + unary negative/positive 

I multiplication/division 
+ - ad dition/subtraction 
+ string concatenation 

<• >• <> < > relational 

comparisons 

NOT logical complement 

The table below presents a list of the 
BASIC09 operators. in decreasing hlerarchJcal 
order: 

( I parentheses 

fun() functions 

+ NOT unary negative/positive, 

logical complement 

** exponenation 

• I multiplication/division 

+ - ad dition/subtraction 

<• -< >• •> <> >< < > 
relational comparisons 

AND logical conjunction 
OR logical disjunction 

XOR logical exclusive disjunction 

A Tutorial Series 

The table below presents a list of the 
standard (K & R) set of C language operators. In 
decreasing hierarchial order: 

( ) I I -> . parentheses, brackets, structure 

<kslgnal.lor\9 
- + H - -- (typo) • ' sheof () 

unary operators 

• I \ multiplication, division, remainder 
+ - addition, subtraction 

<< >> ahl!t 

< <• > >• relational operators 

" 

II 
7 : 
- +• 

relational operators 

logical conjuction 

logical exclusive disjunction 

logical disjunction 

boolean conjuction 

boolean disjunction 

·- I• ,_ >>• <<• ,_ A- I• 
assiqruront 

left to right evaluation 

TSC BASIC and BASIC09 allow Boolean 
expressions to be used In arithmetic contexts. 
returnlng non-zero for TRUE and zero for 
FALSE. All implement logical operators as 
bitWise, rather than TRUE/FALSE. They have 
somewhat different operator hierarchies. 
They Interpret a binary '+' operator In a string 
context to represent concatenation. All 
evaluate expressions Involving operators of 
equal precedence on a left to right basts. except 
for those involving exponentiation. which are 
evaluated rtght to left. 
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The differences in arithmetic operator 
hierarchies. as indicated in the tables above. 
may cause subtle problems in terms of 
incorrectly calculated C expressions which are 
correctly calculated by BASIC. Such problems 
are mJnor in most programs and may always 
be solved by manually forcing expression 
evaluation order with parentheses. although 
the required modifications may be tedious and 
error-prone. Such changes should be 
performed before conversion. not afterward, 
whenever possible. to be able to ensure that the 
program is correct before the changes 
represented by the conversion are attempted. 

Essentially any expressions involving 
BASIC string variables wlll require 
modifications in the C program which cannot 
be performed until after the low-level 
conversions are performed. since they have no 
corresponding BASIC statements and 
expressions. 

Strings 
An area of potential major conversion 

problems concerns the differences in the 
handling of strings. TSC BASIC supports 
dynamJc allocation of strings of arbitrary 
content and length of zero to 32767 bytes. The 
current length and pointer to the string are 
explicitly stored. associated with the string 
variable, vector, or matrix. BASIC09 supports 
a fixed allocation of strings of length zero to 
65535 bytes. The contents are not arbitrary. 
since the hex-ff character code represents the 
end of the string. The maximum length and 
pointer are explicitly stored. but the current 
length ts only implicitly determined as the 
length of the string up to but not including the 
hex-ff, or the maximum length. whichever is 
less. 

C normally provides a fixed length 
allocation of strings. with the maximum 
length implicitly determined by a hex-00 
character code. This may have an especially 
serious effect on the logic of programs using 
large string arrays. since BASIC09 and C 
programs normally allocate the maximum 
length for each string in the array. whereas 
TSC BASIC allocates only the necessary length 
for each string. and performs automatic 
allocation and deallocauon for the 
programmer. 

One solution would be to recode every 
reference to a BASIC string as a C function call. 
This would provide the same string format and 
string processing environment available in the 
original BASIC program. However. since the 
string format and string processing 
environment of the C compiler and libraries 
wUl not agree with the user's. additional 
overhead would be introduced in translating 

'68' MiCfO Journal 

formats between the two sets of functions. 
Environment-Dependent Operations 
BASIC09 supports the PEEK and ADDR 

functions and the POKE statement. TSC BASIC 
supports the DPEEK. PEEK. and PTR functions 
and the DPOKE and POKE statements. These 
operations are all highly dependent upon their 
environment and should not be expected to be 
easily converted to any other language or 
envtronmen t. 

If they are to be maintained at all. the TSC 
BASIC functions DPEEK and DPOKE should be 
changed to PEEK and POKE functions before 
the conversion process is attempted. DPEEK(n) 
is the same as the following: 

((PEEK{n) « 8) OR PEEK{n + 1)) 

and DPOKE n.m is the same as the 
following: 

POKE n, Cm >> 8): POK£ Cn + l),m AND 255 

The uses of the (D)PEEK functions and 
(D)POKE statements are very dependent upon 
the hardware and software configuration 
under which the program is expected to run. 

They may be used to inspect and modify 
locations in a BASIC interpreter to modify its 
internal operations: such uses are obviously 
incorrect when using a C compiler. Another 

. common use of PEEK and POKE is to perform 
I/0 operations on memory-mapped I/0 
locations: such code may or may not perform 
the expected operations ln another 
environment on the same type of computer and 
almost certainly Will fall on another type of 
computer. 

The PTR function ls used to obtain the 
address of a string descriptor or a variable. and 
the ADDR function ls used to obtain the 
address of a string or variable. The length and 
format of a BASIC floating point or integer 
number are different from the length and 
format of a C floating point or integer number. 
Thus. any BASIC program logic involving the 
ADDR or PTR function probably must be 
rewritten during the conversion of the program 
to the C language. 

Input/Output 
I/0 flle numbers are used ln similar 

manners ln TSC BASIC and in BASIC09. 
although there are several differences in 
interpretation. They are used in the OPEN. 
CLOSE. INPUT, PRINT, GET, PUT. FIELD, and 
DIM statements and in the INCH$ function in 
TSC BASIC to designate the logical channel 
from which data is to be read or to which data 
is to be written. 
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A d11Terence between the versions of BASIC 
concerns flle number zero. TSC BASIC 
interprets file number zero to be the user's 
terminal. unless the flle Is opened for output. 
in whJch case Lt is interpreted to be a printer, or 
unless the file is opened for input. in whJch 
case the input prompts to the terminal are 
deleted. 

BASIC09 interprets file number zero to be 
the standard input file (normally the user's 
keyboard). file number one to be the standard 
output rue (normally the user's screen). and rue 
number two to be the standard error output file 
(normally the user's screen). These files need 
not be opened: however. they may be closed and 
redirected to another device. lf required. This 
usage Is consistent with the use of low-level file 
descriptors In the C language. 

The OPEN statement in TSC BASIC accepts 
as a file number a constant or a variable 
contaJning a value. The OPEN and CREATE 
statements in BASIC09 place a file number 
Into a variable. Thus. all BASIC09 file 
numbers used In statements and functions 
should be variables. unless they reference file 
numbers zero. one, or two. in which they may 
be constants or variables. 

File-Naming 
A difference between the systems dJscussed 

here concerns file-naming conventions. FUe 
nammg rules are generally more dependent 
upon operating system requirements than 
upon BASIC conventions. and may cause 
problems in conversion of programs from one 
operating system to another. even when using 
the same language. 

TSC BASIC FLEX file speclflers reference 
disk rues. They are composed of an optional 
drive number (0-3). a file name of 1 to 8 
characters. and an optional suffix of 1 to 3 
characters. The file name and suffix must start 
with a letter and may be composed of letters. 
digits, and certain special characters. The 
drive number. if present. is separated from the 
file name with a period. The suffix. if present. 
ts also separated from the file name with a 
period. Letter case ts significant. If drive 
number is omJtted. the default work drive ls 
assumed. I f  rue number zero is opened for 
output. the file name ts assumed to be a printer 
driver. Other than file number zero, this usage 
is compatible with C compilers under FLEX. 

TSC BASIC UNIFLEX flle specifiers 
reference any device. They are composed of an 
optional path name and an optional file name. 
The rue name should start with a letter and 
may be composed of letters, digits. and certaln 
special characters. Letter case ls slgnlflcant. 
Not both path name and file name may be 
omJtted. If the path name Is omJtted. the 
current default directory ts used. This usage ls 
compatible with C compilers. 

10 

BASIC09 OS-9 rue speclflers reference any 
device. They are composed of an optional path 
name and an optional file name. The file name 
should start with a letter and may be composed 
of letters. digits. and certain special 
characters. Letter case is not significant. Not 
both path name and file name may be omJtted. 
If the path name is omitted. the current default 
data dJrectory ls used. This usage ls compatible 
with C compliers. 

This discussion is continued in the next 
chapter. 

EXAMPLE C PROGRAM 
Following ts this month's example C 

program: It paginates a listing of a ltst of files. 

flnclude <a�dlo.h> 
flnclude <�ype.h> 
flnclude <tlme.h> 

riLE •lnput: 
unalonod c:Mr "arqt, c:h, 11no(256J, •p, dato(13SJ; 
unalonod rom(64)(5121, auc(2S6JI8J; 
lenq tlNx: 
ahort lnt I, j, k, 1, Clloa, llnoa, paoea, q, r, (C, dl, pq • 59: 
ahort tnt asia, td, !l, trunc, rocl • 78, escape, escClq(128J; 

lilA l n (a roc. arovl 
lnt eeoc: 

unaloned char ••arov: 

I 

Auguat'87 

!or carot • arov; • (p • • (arot 1 lll •• ·-·: l 
( 

++!llea: 
++a rot: 
while ('Hp) 
I 

switch I'Pl 

I 
c:uo 'A': 

case •a•: 
··••1•; 
break; 

caao '0': 

cue 'd': 
Hdt; 
breAk: 

coae ·r•: 
caao • t •: 

+HC; 
bro•k; 

c:••• '£': 

caae •o•: 
reel • 93; 

bre.alt; 
e.ase •p•: 

caae •p•: 

pq - 80; 
br ... k; 

c.aso ·s·: 
caso •a•: 

rocl • 79; 
bro11k1 

CA&e 'T': 
caao 't. •: 

; •trunc; 
broak; 

c•ao •w•: 

CII&O 'W': 

rocl - 131: 

break; 
ca•• ·z·: 

c:aae ' & •: 
lC (1 • 'Hp ' Ox7!) 
I 
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� 
a 

2 
i 

l 
c 
� 

� 

tor (++oacape, j - k • O: •++p; l 
( 

it (ladlolt C 'Pl l 
k • Ck « 4) I I'P' OxOt); 

olso 
If ((•p >• 'A'l u (•p <• 'F'll 

lt - (k « ., � ('p- .,. • •  10); 
else 
It CC'p >• 'a'l " c•p <• '!'II 

k • Ck « 4) + C'p - •a• + 101: 
else 
if C'P- '•'l 
c 

1 I• 128; 

• 0; 
cont lnuo; 

else 
bruk: 

It 11 ' 1) 
c 

I 
++j; 

1! (j < 16) 
sesc(ll (j >> 11 • k; 

k - 0; 

-p; 
br.ak; 

I 
de!au.lt: 

prlnt!C 
"\n\s formats input files to output\n\n", 

aroviOI l: 
prlntf("Usaoe: \a [•optlonal (!llen�os)\n", 

UQV(OI); 
prlnt!C" -a output !Ilea as lnput\n"); 
prlntf(• -d add paoe headlno\n"); 
prlnt!C" -e fold paoo at 94 characters\n"); 
prlntf(• -f suppress final fon=-!eed\n'); 
print! c· -p paoe At 80 lines (de!ault 60) \n"): 
prlntf(• -t truncate, do not !old llnes\n"); 
print!(" -s fold paoe at 80 characten\n"); 
print!(" -v !old paoe at 132 characters\n"); 
print!( 

• -zxasss-tttt set escape soquences\n"); 
print!(" !or I x • •  , lx text us:plate\n"); 
p.rlnt!(" as hex values sus And tttt\n"); 
print!(" !or aurtlno and ten:Unatlno\n"l; 
prlntfC" codes (each< I charactera)\n\n"l; 
exit Cll; 

!or Cch • 0; ++!Ilea < aroc; l 
( 

1!(! (input • !open('++arot.•r•lll 
( 

fprlntf(atclerr, •paoe: can't open h\n•, 'arotl: 
continue; 

due[OJ • Ox20; 
strcpy(date • 1, •arotl; 
!or Co • strlen(date); q < C�; ++ql 

date(ql • Ox20; 
tl=:ex • t1J:te C Clono 'I Ol: 
sucpy ('data(q),ctlae(nll=exl l: 
date(strlen(datel - 11 • OxOO; 
paoes • o: 

lines • 999; 
td - dt; 
C1 • 0; 
ch- '\!'; 
putc('\n' ,atdoutl: 
vhUo Cfoota (llna, 2SS,lnputl l 
c 

r • expand llM (); 
1! (truncl

-

r • 1; 
1! Cllna(O) � '\f'l 

!l - 1; 
It (Ulsl 
( 

!putx(!orm(l),stdout); 
continuo; 

expand line() 
I 

-

I 

I 
1! ((l!ll " ((llnes +• rl >POll 

I 
1! (lines < 9991 

1! (td) 

I 

else 

!putx C"\!\n", stdout); 

fprlnt!(atdout,•\s \d\n\n", 
dat.e , ++paoes): 

linea • 2: 

lln .. • 0; 

!or Co - 1; q <• r; ++ql 
!putx(!ooa(ql,stdout); 

It ((ch !• '\!'l " (!!!)) 
p�c C'\f', stdout); 

!close (lnputl: 

uns!o� char •p, •q, •r, �; 
short lnt 1. j, k, 1 • 0; 

1! (((j • 11na(1 • atrlen(llno) - 1)) - '\n'l II (j - '\r'll 
llne(ll - '\0'; 

for (p • Uno, 1 • 1, j • k • 1, q • p • 1, m • O; : p • q, ++ol 
I 

svltch ('PI 

I 
case '\0': 

!ol'11(1) (j++J - '\n'; 
!ora(1 I (j) - '\0': 
return I; 
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case '\r': 
case '\n': 

form(l)(j++) • '\n'; 
!orm(l++l l:ll • ' \0': 
it (j - It - 1) 

break; 
case '\t •: 

form(!) (OJ - Ox20; 

it ('Q - '\0') 
I 

I 
do 
I 

!orm(ll (jH) • '\n'; 
form ( 11( j l • • \0 • : 
roturn 1; 

1! (kH >• reel) 
( 

fo m[l) [j+ +) • '\n'; 
!orm[l++) (j) • '\0': 
it (j - It - 1) 

Corm(!] (OJ • Ox20; 
brealc; 

I 
Com[i)(j++)- Ox20; 

I 
while (k' Ox07); 
break; 

case • I': 

pusthru: 

i f  (asia II (!escape) II (! (m - 'Q) II 
goto pusthru; 

p • QH; 
If (II •• 'I') 

goto pauthru; 
IC (l(ese!lg(m) • lescClg(m))) 

m I• 128; 
for (r - seac[m]; •r; ++rl 

form[!] (j++) - •r: 
break; 
case '\b': 

de!ault: 
k -- 2; 

tom[ll(j++J • •p; 
1! (k++ >· reel) 

it ('Q" ('Q I• '\b')) 
I 

!orm[ll[j++J - '\n'; 
!orm(l++J Ill • '\0'; 
1! (j • It • I) 

form(!) (0) • Ox20; 

fputx (s, lopJ 
register char •s; 
register rrL£ •top; 

I 
register lnt c; 

while (c - •s++) 
( 

EOF 

putc lc, lop); 
1! ((c I• '\n') " (c I• '\r')) 

ch- c; 

EXAMPlE C PROGRAM 

This example c progra.m provtdes an Interactive me 
Inquiry and modlfication facWty. It should work with 
any C compUer supporting a linear FSEEK function. 
Depending upon the compiler, the MODER and 
MODEW defines may require speclflcatlon to provtde 
binary read and binary update capabllltle.s. 

I' 
Cll.cllt fll....,_l1ot 

•I 

tlnclude qtdlo .h> 
tlnclude <ctype.h> 

t1 fndef HCOtll\ 
tdeClne IOlER •r• 
tond1f 
t Hnde! !OlEN 
tdeflne !OlEN 'r+' 
tondlt 

f'IL£ •lnput, •output; 
char •p, •q, holdl256), locl(2561: 
l""Q -re, loc; 
ahort int oft., c, 1, j, 1, m. n, 1, w, v, x, xz 

moln Iaroe, arovl 
ahort lnt aroc; 
char •uov() 1 
( 

print! 1'\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n') 1 
prlntf('\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n') 1 
1! (UQC < 2) 
I 

I 

prlntf('Uaage: •• 1-n) !11.-lbt\n', •roviO)): 
print!(• lnteractlvoly clunpa !1lu ln f1lo-llat\n'll 
prlntfl' -n option�· fllea ccntlnuoualy\n'll 
exit (01; 

Cor (j - I: j < •roc: ++jl 
n - t•arovlll - '-'l; 

for (j • 1; :l < aroc: ++j) 
I 

1f (j < I) 
j • II 

1f t•arovlll - •-•) 
contlnuet 

if I! Unput • !open larov ljl, IOlERll l 
( 

I 

1t (!nl 
I 

I 

prlntf 1'\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n'll 

prlntf 1'\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n') 1 

prlntf('\� find ..... arov(lJII 
ffluehlndoutl; 
1f ( ( !n) " (!foote (hold, 256, otdln) II 

1 • &rQCI 
continuo; 

Cor C-re • OL, v • -1; ; -re - 256LI 
I 

prlntfl'\n\nh:•, argv(j)); 
1f (v) 
I 

pclntf(• \'"); 
Cor (v • 0, x • C1 < 16) ? 1 16: v < x; ++v) 

1! (Ill) 
dopchr (loc1(v)) 1 

elle 
putchar Cloel lvJ 11 

1f lv ,_ 0) 
prlntf ('\' found at ux•, loe); 

•1•• 
prlntf('\" not Cound'l1 

I 
putcha%('\n') I 
deplnt ( llntl ((-r• >> 16) ' OxltffL)ll 
prlntf('l 00 0102 OJ 04 05 06 07 ')I 
prlntfi'OB 09 Oa Ob Oc Od Oe Of ') ; 
prlntt c•ot234567811abc:xs.f\n'l 1 
prin.ttt·-t---- - --- •): 
prlntfl"---- --- - ')I 
prlntt(• \n'); 
tor tv • ott• - o. JC - 16, 'I • cw-..� >> •• ; 

offa < 256; otto - 161 

d8})Chr(tll 
d•pchr (offal 1 
putchar( 'I'll 
'hold- 0; 
if ((x- 16) " lx • Cre.c!Chold, 1, 16, Input))) 
I 
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� 
� 

� 

i 
!!. 

l 
� 
� 
a6 
..... 

c.> 

I 

for I'IIP • hold) • x) • 1 • 0, a • 53: 
1 < •: ... 1, ++p) 

I 

it I! 11 ' 0.03), 
I 

putc:lwlrl' 'I: 
-•: 

I 
cUpc:ftrCc • 'P ' OxfO: 
putc:lwlrC' 'II 
U ICc < Ox201 I I Cc > Ox7e) I 

'P • •. 'I 
• - 3� 

... u •• _, 
putc:lwlrC' ') 1 

I 
prl.rEf 1'\a\n', holdl1 

U Cnl 
1f ex < 151 

braalll 
elM 

cent iN»; 
print f I' \ni>-Oolc:lt, c:-cur r !Ue, ,...,..n; f Ue, 'II 
prlntfiP"Prev flle, �t,\n'll 
printf C'allDIXX)-tlnd dl)ha, x lhhltlhhl•flnd hex, 'II 
print! I'm aa vv • •  �Uy\n'll 
ffluohCatdau1:1 1 
1f I! fQeU Cq • hold, 256, atdlnll 

•bold - •q•: 
.vitch Cc • CtaupperC'ql ? tolowert'ql : •qll 
I 
Q.M '1': 

1f l"+<q >- • •  , 
!or Cl • m • 0, p • loci: l'q >• • 'I: -11 

•p+-t - •q++; 
QOtO r .. •rch; 

ea• •x•: 
1f I'HQ >- • 'I 

for Cl • z • 0, p • locl, 1 • m • 1; 
l'q >- ' 'II HQ) 

u l'q- • •  , 
ccml..raM: 

Z • -l('q, Z)l 
UU•l- U 
I 

'P++ • Zl 
++1: 
l- 0: 

..... rch: 

re-k: 

1f Ill 
I 

lf tx < 16) 
QOCO rediaplay I 

loc - -re • tlonQI v • U.: 
v .  -1; 

1f Cf-kti.nput, loc, 011 
QOto red.! aplay: 

for t• • 'IP • locll ' Ox!!: 1 .-loci 
I 

I 

1f lie • qetcllnputll - IXlf'l 
QOtO redlaplay1 

1f (C- ll 
break; 

for 11 • 1: 1 < 1: ++11 
I 

1f ICc • qerc (input II - IXlF1 

redi>play: 

rodo: 

I 

QOto red.laplay: 
1f Cc !• cz - • +op ' Oxttll 
I 

... lOCI 
QOtO reMekl 

-"" • loc & Ox!tfUtOOL: 
v • loc & OxffLI 
"- 1; 
-..- 256L; 
QOtO redo; 

c- 'b'l 

-r•- 256L; 
• - 0; 

CAM 'b': 
lt Cc- 'b'l 

y- -1; 
lt Cx < 161 
I 

I 

fcloMCI.q:IUt) 1 
H I! !open Ia rqv ll ), HOCEIIII 
I 

I • OJ:QC/ 
break; 

• - 16; 

1! lf-klinplt, -re- I-re 1 512L : 2S6LI, 011 
I 

I 

fcloae Cl..r9ttl1 
1f I! fcpen Carqvl)l, HOCEIIII 
I 

I 

I - OlQC/ 
break: 

-re • OL; 

-re- 256L; 
break; 

c:a• •a•: 
for (p • q • hold: '+-+9 - • • 1 11 
U II!Led1q1tl'pll u C!iaall)l\al'plll 

break; 
z- -�··-· 01: 
1f l'p > • •  , 

Z•Mxva.ll•p++, ')I 
while I'P >- • 'I 
I 

I 

while ('p- • 'I 
+-+p: 

1 • h .. va lt•p .... 01: 
1f c•p > • • , 

l • -ll•poo, 11 I 
•q++ - 1; 

if I! 11 • q - holdll 
break: 

1f I I I (out'put • !open Ia rqv I :1 I , l«lDDfl II I I 
fHek(outJ>Ut, -re • ClonQ)Z, 01 I I 
l!fvrlta(hold, I, 1, OUtJ>Utlll 
print! C'could noc: c:lwlnoe ••· \n'. uqv Ill I: 

' 

I 

I 

elH 
I 

I 

prlntf C'chanQed \d bytelal atarttno •, 11; 
prlntf C'at \lx in \s. \n', 

...... + ClonQI<, arqvl))l: 

1f lout put I 
felON loutputl: 

• - 01 

QOtO redlaplay; 
CAM 'q': 

I • 32767: 
CAM 'p': 

-:II 
CAM 'c': 

_,, 
ca .. •n•: 

• • O: 
U (c !- •c•) 

y- -1; 
break; 

CI..M '!': 
ayst•Chold • II: 
QOtO t'ediaplay: 

l 
H ex< 161 

break: 

!close I input I : 

print( 1'\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n'l; 
print( 1'\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n'l: 
.. lt iOI: 

dspnyblvl 
lnt v: 
I 

v •· O.Ot: 
putc:lwlrCICv- '0'1 > '9'1 ? Cv • Ox271 : vi: 

dspchrlvl 
ln't v: 
I 

dapnyb(Y >> 4)1 
dspnyblvl; 

dsp1nt IYI 
1nt v; 
I 

dspchr(v >> 8): 
d•pchrlvl: 

hexval cc, z I 
lnt c� z: 
I 

c ... Oxtf: 
rerum liz « 41 I CLedlqlt(c) 1 lc - '0'1 : 

Clc >- 'a'l u lc <>- '!'II ? (c - •a• + 101 
lie>- 'A') U (C <• 'F'Il ? (C - 'A' + 10) : 011; 

FOR THOSE V'IHO NEI·.:JJ TO KNOU' 68MICRO 
JOURNAL

n.c 

I 
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A Tutorial Series 

Dedicated to the serious OS-9 user. By: Ron Voigts 

The fastest growing users group world-wide! 2024 Baldwin Court 
Glendale Heights, lL 

6809- 68030 

CRACKING TilE 08-9 SHEI.L 

This month I was thinking, what should I 

wrtte about? Thls question can sometimes be 
answered instantly. Occasionally. It takes 
thought. Many times I page through the 
manuals looking for an idea. Other times 1t 

comes to me Uke a nash. This month it hit 
me. Eggs! Now you think. he has gown off the 
deep end. The Job has finally gotten to him. 

But there ts something that OS-9 has tn 
common with an egg. They are both 
surrounded by a shell. 

There ts a d11Ierence between the egg and 05-9. 
( Besides the obvious!) The egg's shell is there 
to protect it from the environment. The OS-9 
shell is there to make It accessible to the 
environment. It prompts you for input. It 
executes command Hnes you enter. It 
allocates memory. It handles multi-tasking. 
It redirects input and output. It even has a 
number of built in commands. Without it, not 
much would be accompUshed. 

Many Urnes I find myself referring to things 
that the shell does as OS-9. But in reality the 
shell is special program that reads and 
processes command llnes. It brtngs the OS-9 
system to our finger tips. The shell does this 
by simply printing the famtUar OS-9 prompt. 

OS9: 

We input things Uke commands. programs 
and procedure files. With these we add 
parameters that we want to pass to the 
executing program. And we can a p p e n d  
certain modlfters to be used by the shell. 

The first thing entered after the prompt ts the 
verb .. This ts some command or program that 
we want to execute. It can be any of t h e  
standard OS-9 commands. Or It can be 

program we want to execute. The shell will 
run it as new process. It will then wait untll 
the process is finished. It will print another 
prompt and watt for the next request. For 
such a useful program. it spends most of its 
time waiting . 

The shell uses F$FORK to create a new process. 
A copy of the parameter area is made. The X 

register is pointlng to the module name in the 
command Une. The shell appends a carnage 
return character to the line. The Y register 
contains the parameter area size. And U has 
the beginning of the parameter area. A call is 
made to F$FORK and a new process ts created. 
It is the "child" of the shell that created it. The 
shell or "parent" deactivates itself, going into 
a WAIT state. 

To test this out. enter "SHELL" a few Urnes to 
the OS-9 prompt. You should have at least 
three shell existing. The one you are in ts a 
child of the previous shell or the "grandchild" 
of the the first one. ( If you have entered the 
shell command more then twice. the llneage 
could go way back. ) To see this enter. 

OS9:PROCS 

If you have a level 2 system something like the 
following will appear. 

Parnt User Mem Stack 
IO IO Numbr Pty Aqc Sts Signl Sioz. Ptr I' cimary ModulE 

2 1 

3 2 

4 3 

5 4 

6 5 

o 12a 129 sao o 

o 12a 129 sao o 

o 12a 129 sao o 

o 12a 129 sao o 

0 128 128 $80 0 

1 Sa?E2 SysGo 
3 $aSE2 Shell 
3 Sa3E2 Shell 
3 SalE2 Shell 

6 $0SF3 P roes 
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NoUce the last shell in the list. It 1s process ID 
#5. Its parent Is #4, the previous shell. ID #4's 
parent Is #3, who also ls the grandparent to # 
5. Now level 1 users wUJ have a listing that 
looks Uke thls. 

Usr ' ld pty sta mem pri mod 
-------

0 4 0 act 6 Shell 

0 J 0 wai 6 Shell 

0 2 0 wai 6 Shell 

0 0 wal 1 SysGo 

This llsUng is a llllle more brief. then the last 
one. Se how three shells have created. Again 
the chUd Is # 4. Its parent Is # 3. And finally 
the grandparent Is #2. The previous two shells 
are in a WAIT state. Entering the escape twice 
wUl kill orr the two youngest shells. 

CUSTOMIZING INPUT LINES 

Parameters may also be passed to the process 
that the shell started for you. Take a look at 
the following line. 

cc teslc -m=4k 

This line has for lls verb, "cc". This ts the 
module that starts the C compUer. Two 
parameters have been passed to Lt. They are 
the flle to be comptled. which ls ''test.c" and "-
m=4k", which tells the comptler to add 4K to 
the stack space. Thts method makes for 
simple program execution. For example lf I 
am using S1YLO word processor. I would use a 
line llke. 

stylo column 

Stylo would then execute and load the file 
"column". What could be easier? I have 
worked with other word processors that 
require executing them. selecting from a menu 
the LOAD command, and finally speclfytng a 
filename. I prefer the first method. ( By the 
way, Stylo wUl still let you select from the 
menu lf you like. ) 

In the C complier example, I redirected the 
error output to a rue called "errors". I/0 
redirection is one of the many modlflers 
avaUable from the shell. Here is a more 
complete Ust. 

I Pipes and fllters 
# Specify memory size 
: Command separator 
& Concurrent execution 
> Redirect standard output 
< Redirect standard input 
>> Redirect error output 

"68" Micro Journal 

I covered pipes and filters in a previous 
column. But 1t never hurts to review. The ! 1s 

used to pipe the output of one process to 
another. This can be very useful, especially 
with filters. Here a simple example. 

list myfile I strip 

The LIST command usually display the flle to 
the terminal screen. However. in this 
example, "myfile" 1s channeled to a process 
called STRIP. It removes unwanted. non­
printable characters. STRIP prints to the 
standard output path. So "myflle" ls printed to 
the screen, minus nuisance characters. 

The memory size specifier is handy for 
changing a process' memory allocation. All 
OS-9 executable modules specify the amount 
of memory they need. But in many cases 1t 1s a 
minimal amount. This modl..fier is useful, 
since 1t lets the shell change the amount of 
memory used. Take the COPY command. It 
uses 4K of memory by default. Now imagine 
dotng a single drive copy of a 20K long file. It 
would require at least 6 passes. which Is more 
work than I care to do. Append a #20k on the 
line. Now 1t lakes only two passes. Even lf you 
have two drives, giving 1t more memory will 
deflnitely speed things up. 

Another modifier is redirection of I/0. The 
standard output can be redirected to another 
path with the>. If you entered, 

list myflle 

the rue called "myfile" in the current working 
directory would llst to your terminal screen. 
However, entertng it this way: 

Ust myfile >/p 

will send the same file to the printer. The 
standard output redirection is perhaps the 
most used. 

The other two can prove useful also. 
Redirecting the standard Input path can be 
done. It uses the symbol <. What do you think 
this line does? 

solve </dO/instructions 

It will start a process. running the debugger. 
"solve". Instead of taking instructions from 
the keyboard, they wUl come from the rue 
"instructions" located on /dO. If you use a trick 
like this remember to place something at the 
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end of the rue to terminate the process. The 
last line of the file used by SOLVE is "Q". If you 
don't do this, the process may be run forever or 
until you tum things orr. 

The » is used to red.Jrectthe error output path. 
Normally you want to see the errors generated 
on the terminal screen. But many times It ts 
more convenient to have error go somewhere 
else. When running the C compUer. I wtl1 start 
It with a line like: 

cc program.c >>errors 

When the compilation is finished. I can check 
for errors In the rue " errors". This much 
easier then trying to take notes as the errors 
scroll by. 

The command separator is the semicolon. 
With U multiple commands can be entered on 
a single line. This line: 

copy /dO/filel /dl/fUe2 : del /dO/fUel : list 
/dl/Ole2 
will copy a file from one drive to another. It 
will delete the original. And ll will list the 
new one. Everything is executed concurrently. 
The shell starts the first process and goes Into 
a WAIT state. When it is finished. 1l starts the 
next one. This continues until the enUre line 
ls processed. 

BUU.T-IN COMMANDS 
AND OTHER USEFUL ITEMS 

The shell has few buill In commands. Unlike 
the other OS-9 commands. these won't be 
found in the commands directory. lf you 
execute MDIR. you won't see them in the 
module directory either. They can be thought 
of as pseudo commands since they are really 
part of the shell. 

Two of them were touched on in last months 
column. They are CHD and CHX. These allow 
you to change working data directories and 
execution directories. Let us say you wanted to 
change disks and use a dl.fTerent execution 
directory. After inserting the new disk into 
the drive you would enter: 

CHX /00/CMDS 

To change working directories enter: 

CHD/DO 

This would place you in the top directory level 
on the disk In drive /DO. As a rule when first 
booting up the system is placed into default 
directories. They are usually on drive /DO. 
although this can vary. Users with a hard 
disk may find themselves on /HO. 

Another llem the shell provides is EX This 
command will EXecute a program. But lt 
causes a process to be created without have an 
extra process hanging around. Here Is an 
example. If you entered: 

baslc09 

The shell would create the process and then go 
into a wait state. Now lt is sllUng there using 
up valuable memory. If you are running Level 
1. your are expectally aware of the value of 
memory. Now execute the same using 

ex baslc09 

This Ume the shell starts the process. 
BASIC09 and then 1l dies. There is small 
disadvantage. When exiting the process that 
was executed. there will be no waiting shell. A 
new shell will be created. The new shell will 
be as fresh as if youjust rebooted the system. 

By the way. if the shell Is part of your OS-9 
boot. then using EX removes the shell as a 
process. but still leaves 1t in the system 
memory. For level 1 thls means. you'll 
probably get back only the allocated data area. 
In level 2 the process area is being returned. 
whi:h means an extra 64K. But then again, 
you most likely have more memory at your 
disposal and are not overly concerned with 
the issue. 

This brtng us to the next built-In command. It 
is a very final sounding one. KILL! What u 

does is send an "abort" signal to specifled 
process. I flnd this one useful when I have 
something running as a background task that 
1 want to terminate. Usually I use PROCS to 
get the process 10 number. For example. if the 
process 10 is 5. I would enter: 

kill 5 

Process #5 would then dle. There are two 
things to keep in mind. First. only the user 
who started the process can kill it. lf you're on 
a system by yourself. you don't need to worry 
about this. Second. the process will not die 
immediately 1f there is a pending I/0 
operation. Say your program has gone amok 
and is wildly writing to the disk drive. using 
KILL may not be sufficient to stop ttl But in 
most cases. things can be stopped. 

SETPR iS the last buill command. It permits 
the changing of a process' priority. In the last 
example. we killed the process #5. Maybe we 
only wanted to slow 1t down. We used PROCS 
and saw that 1t has the priority # 128. 
Entering: 

setpr5 120 
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will reduce its priority. Processes with higher 
status wlll get CPU time first. 1 usually find 
things to go along a decent rate, even when 
multi-tasking. So I rarely change the 
priorities. But if you find something Is 
bogging down the works. try changing a few 
processes' priorities. See what happens! 

There are a few other Items of lnterrest. They 
are: 

w wait for any process t.O t.erminate 

t.ext comment. line 

X abort on error 

-x do not. abort on error 

p turn prompt and messages on 

-P turn prompt and messages orr 

T all input. lines are copied to output. 

-T input lines aro not copied to output 

The shell comes up In certain default modes. 
Normally, 1t will abort o n  an error. It 
prompts with the "OS9:" and prints messages. 
Input lines are not copied to the output. This 
last one means that when a line Is Inputted, 
you see it as it typed without it being re­
echoed. 

Using these Items from the list can come In 
handy. Consider creating procedure files. 
Many Urnes a procedure file will be carrying 
out some simple, but otherwise boring task. 
For example, you might have a procedure file 
that is copying the files of one directory to 
another. What 1f an error occurs? Everything 
after 1t would not get done. Toss In a -X at the 
start of the procedure file and things will 
continue on course. You might want aT at the 
beginning too! Then everything being done 
will get echoed to the terminal screen. By the 
way, don't forget to undo things when 
fln.tshed. 1 will not go into any great depths on 
these for now. Play around with them. next 
Ume you are creating a procedure me. See 
what they can do. 

I considered retitling this months column, 
"Everything You Want To Know About The OS-
9 Shell, But Was Afraid To Ask." I covered it in 
great detall. My intention was to show how 
much you can do with the shell. Many times I 
refer to the things that OS-9 can do. In reality 
the OS-9 provides the means. but the shell 
makes them accesible. The systems has 
things like PIPE, PIPER. and PIPEMAN. but 
the shell creates the pipes for you. The system 
provides multitasking. The shell will set up 
tasks to run simutaneously. I could on. but the 
point iS. the shell brings OS-9 to you. 

DOUBLE STRIKE 

This month I put together a simple filter that 
you might want to add to your commands 
directory. ThiS filter takes a listing sent to the 
printer and causes Jt to be printed twice. The 
second printing of the line Is done over the 
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printer and causes It to be printed twice. The 
second printing of the line Is done over the 
first. So the line Is tntensl.tled. If your ribbon 
Is in good shape, you'll find the line Is darker 
than the usual printing. For a flnslhed copy. 
It will look a lot better. If you have a printer 
that does not have a double strtke mode built 
ln. you might flnd this one useful. Even if it 
does have double strtke. you might like this 
filter. My prtnter has a double strike mode. 
but I find certain other features are lacking 
when J use 1t. For example, I cannot use 
subscripts or super scripts. Plus, when the 
ribbon gets old. this will liven up the copy. 

The filters in the listings are written In C. 
They are simple enough that they could easly 
be translated Into assembly code and 
compiled into a object me. I chose C ( and wlll 
do so more often), because It 1S universal. The 
code In these listings can compiled on a OS-9 
level 1 or 2 system. They can easily be used on 
the OS-9 68K system. In fact, any system that 
is capable of using filters could probably use 
these programs. Obviously machine 
dependencies and differences In compilers 
should be taken into acccount. 1f you thought 
a assembler to be a necessary part of your 
system. then a C compiler should included too. 
More and more C will be used. Not just here, 
but In other areas as well. 

Listing 1 shows the first attempt at double 
strike. It 1S more obvious approach. It inputs 
a line from the standard Input path. It prints 
It to the standard output path, does a carrtge 
return and prtnls It agatn. Finally It does a 
carriage return and a line feed. You must have 
a printer than can respond to carnage returns 
and Unefeeds separately. If your printer 
descriptor has been set to execute a llnefeed 
with a carriage return, then this must 
changed. ThiS can be done with: 

xmode /p -lf 

There are three characters of Interest here. 
They are: 

\n EOL 

\r carrtage return 
\1 llnefeed 

It turns out that the \n and\r are equiValent In 

OS-9. But I chose to use the more correct 
version. Should this be used on some other 
system, Jt should work correctly. The line: 

%s \r%s \r \1 

passed to "prtntf'. prints the line. does a 
carriage return. prints the Une again, does 
anther carnage return and a llnefeed. 
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I got feeling guilty about the filter. It required 
a partJcular printer. Your printer may or may 
not be conflgurable as I have just described. 
So. after gMng lt some thought, I present.the 
second version of the double strike program tn 
Usttng 2. This one does not use the carriage 
return as before. Rather it simulates it by 
generating back spaces according to the 
number of characters 1n the line. Th.ls one 
should work on all types of printers. I used the 
ascll representation for backspace ( OctallO ). 
If you printer uses something else you will 
have to change th.ls. 

That brings us to the end of another month of 
BASICALLY OS-9. I hope I have helped some 
of you. eHghtened others and gtven 
inspiration to the rest. If you have any 
questions. conunents or gripes send them my 
way. I answer all letters. But please include a 
self addressed stamped envelope. UnUl next 
time. have fun! 

LISTING 1 

00001 !• 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 

•.•......................• 

Name: Double.c 
Date: 2-MAY-87 
Author: R. D. Voigts 

..•........••......•.•.••. 

Version 1.00 
Original version. 

2-MAY-87 

.....•.•...••..•.......... 

Function: 
This is a filter for creating 
"double strike" lines on the 
printer. 

Usage: 

list atile ! double >/p 

00023 •••••••••••••••••••••••••• */ 
00024 
00025 Hnclude <stdio. h> 
00026 tdetine LENGTH 81 
00027 
00028 char line[LENCTH); 
00029 
00030 main (I 
00031 I 
00032 
00033 
line I; 
00034 I 

while ( gets (line) ! • NOLL 1 
printf("\s\r\s\r\1", line, 

FOR THOSE WHO 

I 

LISTING 2 

00001 /• 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00010 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00028 

············•·······•····· 

Name: Double. c 
Date: 2-MAY-87 
Author: R. D. Voigts 

...•.••..•••......•.•..••• 

Version 1.00 
Original version. 

Version 2.00 

2-MAY-87 

3-MIIY-87 
Uses back space instead of 
carriage returns and linefeeds. 

•••••••••••••••••••••••••• 

Function: 
This is a filter tor creating 
"double strike" lines on the 
printer. 

Usage: 

list atile ! double >/p 

•••••••••••••••••••••••••• *I 

0002 9 tinclude <stdio. h> 
00030 
00031 tdetine LENGTH 81 
00032 tdetine BS "\010" /• back space •/ 
00033 
00034 char line [LENGTH); 
00035 
00036 main() 
00037 { 
00038 
00039 
00040 
00041 
00042 
00043 
00044 
00045 /• 
00046 
00047 
00048 
00049 
00050 
00051 
00052 

while ( gets (line) ! • NOLL 1 { 
printf("\s", line ); 
backup(strlen(line)); 
printf("\s\n", line ); 

·················�········ 

Function: 
Prints backspaces according 
to the passed argument. 

..•.••...•................ . , 

00053 backup(!) 
00054 int i; 
00055 { 
00056 
00057 
00058 
00059 

zor 

register int j; 
tor ( j•O; j<i; j++) 

printfl"'s", BS ); 

68MICRO 
JOURNAL n.c 
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Though underpowered. the ortg.Lnal 
128k Mac bought gasps of amaze­
ment because of the new capablll­
Ues It brought to to "the rest of us". 

One of the more exciUng of those ca­
pablllUes was the abUIIy to easily 
combine text and graphics on the 
same page. Software producers saw 
the appeal of text-graphics lntegra­
Uon capabiUUes and reacted wtth 
ever improving software. Graphics 
programs (Uke SuperPaint) now 
have better text handling capabW­
Ues. and word processor programs 
(like WrlteNow) contain better 
graphics handling capabiUUes. 

Ready. Set. Col 3114 and Its compeU­
tors carry this trend a step further 
by providing a package of powerful 
tools for easily lntegraung text and 
Imported graphics Into an attracUve 
page desl.gn for newsletters. bulle­
Uns. advertisements. and slmtlar 
publlcaUons. The task performed by 
such software Is labeled "desktop 
publishing". Ready. Set. Col ts one 
of the two best sellers In this field. 
along with PageMaker114: and for the 
moment at least. has more power 
than its closest compeUUon. 

RSC3 provides for the design of 
pages to Include designated 
text and graphics areas. flow of text 
from column to column In any order 
throughout the document. Import­
Ing and precisely placing graphics 
wtth automatlc text flow-around, 
text ediUng. and control of text aes­
theUcs. 

·sa· Micro Journal 

The MacintoshnA Section 

Reserved as a 

A place for your thoughts 

And ours ...... . 

Pate Layout 

ln beginning the design process. the 
user designates the number of rec­
tangular grtds to be shown to aid In 
page layout. For example. a 3 x 3 
grtd mtght be used for a slmple 3-
column page of text. while an 8 x 8 
grtd might be used for a more com­
plex page wtth headings and graph­
Ics. 
Blocks are then placed on this grtd 
and designated to receive text or 
graphics. or to remain as white 
space. An opUonal snap-to-grtd 
feature allows layout blocks to be 
placed quickly and very precisely. 
The spacing between text columns 
or text and graphics Is automaU­
cally set. 

If the grid arrangement Is not pre­
else enough for some users. the 
Spec.lflcatlon opUon may be used to 
set the exact locaUon of text or 
graphics blocks In points. Inches. or 
centimeters. 
As ortgtnalJy set up. the various text 
block are totally Independent. but 
RSG3 provides for linking then so 
that text flows from column to col­
umn. around pictures and from 
page-to-page In any desired order. 
Text can even be made to skJp col­
umns and/ or pages or flow to earlier 
pages. All this ts accomplished 
merelyby cllcldngon each text block 
wtth a "linker tool" In the order that 
text flow Is to occur. 

August '87 

Mac-Watch 

RSC3 documents may be viewed tn 
actual size. half size, 75% size. 
double size or may be sized to fll the 
screen. EdiUng and rearranging of 
page layout may be accomplished tn 
any view wtth the results tf the 
change being lnstanUyvtstble. Addi­
tionally. factng pages may be viewed 
together but changes are not pos­
sible whtle In this view. 

Fllllng In the Blocks ... 

Having designed the baste layout of 
the document. It's Ume to add text 
agraphlcs. Text can be generated 
using RSC3's bullt-ln word process­
Ing capabllllles. o r  prepared 
externally. RSC3 reads documents 
created by Microsoft WordnA. 
McWrtteTW, or any document saved 
In text (ASCII) format. This Is ac­
complished by selecUng Get Text 
from the menu. then double click­
Ing the chosen text rue. The text 
then flows throughout the RSC3 
document around graphics wtn­
dows. between columns. and be­
tween pages ln accordance with the 
predetermlned linkages. 

LmporUng graphics Is just as easy. 
The g.raphlcs Window Is cllcked to 
make It acuve. then Get Picture Is 
chosen from the menu. The destred 
graphics llle. when clicked, In­
stantly appears In poslUon on the 
RSC page. The cropping tool can be 
used to reposlUon the graphics tn 
the graphics Window. Also. the 
Window can be resized to display 
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more or less of the chosen graphics. 
To add a finishing touch, several 
styles and weights of lines may be 
used to separate headers. footers, 
and columns. Also, graphics or text 
areas can be enclosed ln circles, 
boxes. or boxes with rounded cor­
ners ln various line widths. Various 
pattems are provided for the lines, 
circles, and boxes and for filling ln 
the Interior of graphic objects. 

The real surprise Is how lJtUe time 
thts proc.ess takes. If you know ln 
advance how a four-page newsletter 
ls to be formatted and have text and 
graphics rues ready. you can easUy 
set up the formulated RSC pages, 
lmport text and graphics, and add 
finishing touches In much less than 
10 minutes. 

Word Proceutne 

RSC3 Includes fully competent 
word processing capabilities. Wblle 
not as full-featured as some dedi­
cated word processing programs 
llke Word, RSC3 can easUy handle 
generation and edJUng of small to 
moderate documents. Features llke 
use of cUpboard and scrapbook, se­
lecting text, deleting text. moving 
text, copying text. find and replace, 
and font and style selection work 
essentially as they do In McWrlte. 

In addition to above basic word 
processing features. RSG3 tncludes 
a 65,000 word spelling checker and 
a glossary function. Where thls 
program really shlnes. however. Is 
the near-complete control over text 
aesthetics. RSG has a real-Ume hy­
phenation function which when 
comblned with the "justify" opUon 
can result In very smooth text mar­
gtns. WbUe hyphenation In accor­
dance with a table of rules occasion­
ally results ln errors, RSG compen­
sates by providing a hyphenation 
exception dJcUonary. The user may 
putasmanywords ln thts dJcUonary 
as he Ukes. 

RSC provides for right, len. center. 
or jusutled format. The spaclng 
between Unes and between para­
graphs can be precisely set. The 
lightening of spacing between 
letterskemtng) can be accom­
pllshed automatically or under user 
control. The cursor keys on the 
MacPlus keyboard can be used to 
adjustkemlnga polntat a ttme. The 

kerning function may be used on an 
enUre heading or on as lilUe as two 
selected letters. Letters may be 
spaced apart (the opposite of 
kerning) ln essentially the same 
manner and with the same level of 
control as for kerning. Selected text 
can be shifted up or down from the 
baseUne position by a chosen num­
ber of polnts. Thts may be accom­
pllshed through use of a dialogue 
box or through use of a MacPlus 
keyboard. RSC provides for three 
styles of paragraph lndentaUon. 
Each style can be set as to the 
number of polnts the affected line ls 
offset. 

Some roughness was encountered 
ln the use of the word processtng 
features. On a number of occasions 
difficulty was experienced In Insert­
ing the text tool Into existing text for 
editing. particularly at the begln­
nlng of lines. Also. In selecting text 
which ls partially off-screen, the 
scroll function would sometimes 
work only ln scrolling from right to 
left. If an Insertion point were cho­
sen to the len of the target text. that 
portion of the text that ls off-screen 
would not always be selected. On oc­
casJoo the scroll function seemed 
slow and jerky compared to 
McWrlte. These ktoks wUl not pres­
ent any major hlnderence to most 
users slnce text wtll usually be pre­
pared ln other dedJcated word proc­
essing programs with only Ught ed­
Iting being done tn RSC3. 

Revialona 

Rare Is the composition that wlll not 
get revised a number ofllmes before 
printing. RSC allows the user to 
make layout changes and Instantly 
see the results. If you do not like the 
posiUon of a graphics box. simply 
select 1t and move lt. Not enough 
while space around the picture? 
Easy to fixJ Just select the graphics 
block handle and resize lt. Note that 
as the change occurs In the above 
cases, the text automatically flows 
around the graphics block In accor­
dance with Its new position or siZe. 
Pages can be Inserted or deleted. 
The !Jnkage of text flow between col­
umns and pages can be changed. If 
that 2,000-word article lacks an 
loch filljng the designated text 
block. the text block can be appro­
priately resiZed and other filler 
material put In the blank space. 

I 

The Manual 

The RS03's manual is a sUck pubU­
caUon which ts more llke a magazine 
than a typical software users' gutde. 
The bare basics are adequately cov­
ered through a tutorial and various 
reference sections. The RSC3 dlsk 
contatns text and graphics rues to 
support the user In setting up a the 
sample document for practice. After 
presenting the Introductory mate­
rial In styUsh manner, the uUUty of 
the manual drops off significantly. 
and the discussions of more ad­
vanced program capabUJUes are 
quite sketchy. The 4-page chapter 
on Layout Basics ls especially lack­
ing. Most users wlll be dlaapolnted 
with thts manual. 

RSC3 supports printing on the 
Jmagewrtter. the Laserwrtter. or any 
other typesetter or printer that un­
derstands PostScript. Program­
mtng dJrecUy ln PostScript ts also 
supported. 

WW It Flt Your Mac? 

RSC3 wtll run on any Mac with at 
least 512k. With difficulty. It can be 
made to work on systems with only 
one disk drtve. The speUJng checker 
cannot be used with single disk 
systems. RSC3 ts not copy pro­
tected. 

Should You Buy It? 

RSC3 ts a highly competent desktop 
publishing program with enough 
power to fully meet most users' 
needs. The power Is complemented 
nicely by Its ease of use. For those 
needing a desktop publlshJng pro­
gram whJch they can learn In a 
weekend and use to tum out truly 
professional results right away. 
RSC3 will be a good choice. 

James Law 
1806 Rock Bluff Rd. 
Hixson. 1N 37343 
(615) 842-5471 

FOR THOSE WHO NEED TO KNOW 68MICRO 
JOURNAL™ 
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FoRTH 
A Tutorial Series 

By: A. D. Lurie 
9 Linda Street 
Leominister, MA 01543 

A PROGRAMMING PHILOSOPHY 

I used to wonder why I never heard much about 
Jong and complex: programs being written tn 
FORIH. Well, I think lhat I now know the reason. 
Of course, lruge application programs have been. 
and are being WI11ten In FORIH, but tt Is usually 
not necessary for the average task to be such a blg 
deal. 

In contrast to most other languages. FORIH, 
by tts very nature. encourages you to write short. 
concJse programs which you can later chaJn to­
gether to accomplish sane maJor undertaking. I 
guess lhat C 1s the nearest convent:Jonal language 
to FORIH tn maJdng 1t easy to chain short pro­
grams by the use of ptpes. etc. FORIH doesn't 
have the pipes of C. but lt doesn't reaDy need them 

As an example of what I mean. conslder the 
following case hislory. I have been rewrtttng my 
spelling checker tn FORIH. convert.1ng 1t from 
assembly language. The dictionary consists of 14 
lists of words in striCt alphabeUcal order. Each l1.sl 
holds words of only one length. such that MRAM' 

and "ROMM are In the same list but "key" and 
"keysM are not In the same list. I found that I could 
search the Caslest In the least amount of RAM by 
ustng this diCtionary structure. 

In making this conversion. I have mod.l1led the 
dlctJonary structure by removtng all of the "whlte 
space" from within each llst of words. Sometlmes. 
the whlte space was a blank and someUmes tt was 
a camage return. I could have removed any of 
these with an edltor. but the obv1ous way to do lt 

was write a program to do so. 

I also needed to count how many words there 
were In each list beglnn1ng w1th each letter of the 
alphabet. After llytng to do it by reading the screen 
and gett..t.ng a d11Terent count each time. 1 wrote 
another program 'str1ctly for th1s purpose. 

I needed to make several other changes and 
notations about each list, so I wrote a lit1.1e pro­
gram to do each one separately. as I needed the 
tnfonnauon. 

AD of th1s could have been cxmbtned tnto one 
program which was much shorter than the sum of 
the lengths of each of these llttle �UIJty" pro-

grams: but lt would have taken me much longer to 
WI11e and debug ll than all of the short ones did. 
Besides. I now have several addtUOns to my tool­
box ready the next Ume I need to do some odd-ball 
job. 

In sunnnauon. my FORIH programmJng phl­
losophy Is to write several short programs. rather 
than one long program. whenever possible. FUr­
thennore. I never throw away any deb�ed defl­
ntuon. since I w1ll surely find more use for It tn the 
future. 

1WO USEFUL UI'IUl'IES 

I would like to share wtth you a couple of one­
screen ulWUes that I find myself using quite a Jot. 
QX 

The first one Is called QX and 1s shown tn screen 
#62. ThJs was Inspired by the QX utility supplied 
by LMI in their Zr80 FORIH: however I have made 
a couple of changes In tt whlch make tt tlt more 

comfortably lnlo my p:rogrammJ.ng habtts. QX 
stands for Quick tndeX. and produces a screen 
index: tn a compressed form. Figure 1 ts an ex:­
ample of lts use with the program NO<SP> • whlch 
I will describe later. 

One of my matn uses for QX 1s tn tlnd1ng the 
Orst empty screen tn a block of screens that 1 am 
working on. If I am wrtUng a long program. I make 
a habit of rese.rvJng blocks of screens for speci{lc 
Job cat.agorles, such as me 1/0 and help screens. 
I need to know the next avallable screen tn a block 
when I am ready to add another help screen. etc. 

QX ts very quick at doing that and usually does not 

cause somelhJng useful to scroll off the screen 
whlle it ts working. Of course. QX does the tradi­
tiOnal Jobs that INDEX does. just In less space. 

QX 1s called In the t:rad.IUonal FORIH manner: 

<first -screen#> <last-screen#> QX 

Stnce the algorithm may not be lnmledlately 
obvious from the listtng (screen #62). I will sPend �--------------------------------------------
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some t:Jme oc:plaJnl.ng tt. The Jntt:1al CR simply 
forces p� to begin on a fresh line. ThJs forces 
everythJ.ng to Une up In neat columns, which 
makes the display easier to read. 

Une #2 may be the most confusing part of the 
deflnlUOn. The lnlual 0 seiVeS to 1n!tJallze the 
colunm counter. which never leaves the Data 
Stack. The definlUon probably would have been 
easier to follow If a VARIABlE had been assigned 
for the counter. but I wrote the de1lnttion long 
before I ever thought that t1 mJght become the 
subject a a descrtpUon 1n 68' MJ. Besides, this Is 
a good place to lliustrate a Data Stack position 
being used to hold a counter. 

The ROr ROf In the rest of line #2 simply shifts 
the vartous numbers so that the 0 (counter) winds 
up at the bottan a the Data Stack 

The phrase 1+ SWAP adds on to the value of the 
last screen number and then exchanges the two 
numbers so that they are 1n the proper order for 
the DO ... LOOP . 

By setting the DO ... LOOP lfmJt.s 1n this way. 

the 1oop Index. I • assumes the number value a the 
desired screen. Therefore. I can be printed with a 
foxmatting statement 4 .R so that It always occu­
ples 4 spaces. nght justtOed. SPACE skips one 
space as a further aid tn forrnatt:Jng. 

The real work Is done In Une #5. I BLOCK loads 
the proper screen tnto RAM and leaves its star1:1ng 
address on the Data Stack. ThJs address Is used 
with the 14 (as the count) as the parameters for the 
1YPE canmand. The count of 14 Is not truly 
arbitrary. stnce it produces the most tnfonnaUOn 
1n four colunms on and 80- character screen. lf 
you change tt. be sure to adjust the number of 
colunms printed; ot.heiWise. you can get quite a 
jumbled mess for you display whJch you will not be 
able to read. 

Unes #6-#9 act as a colunm counter. I needed 
this because one ci my pl1nters cannot be made to 
do a camage-return without an oc:plidt Instruc­
tion. If you use an 80-colLmli'l display and a prtnter 
whlch autanatlcally returns after prtntlng 00 
colwnns. then you do not need these llnes. 

DUP makes a copy a the colunm counter, 
which Is now at the top a the Data Stack 4 MOD 
dMdes the count by 4 and saves the remainder on 
the top a the stack. The mnatnder Is Incremented 
by 1 and compared to 4. the desired number a 
columns. Remember, the resu1t.s a 4 MOD must 
�e 0-3. I put 1n the 1 + so that I could make the 
ccmpar1son dlrcctly to the desired number a 
columns. so that I would understand the aJg� 
rttJun several months 1ater (ll.ke 00\V, for Instance). 
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I any case. If the tncremented counter does 
equal 4, the IF portJon a the conditlonal phrase Is 
executed. This � a sending a CR to the 
display. dropping the old value for the counter. 
and st.artJng a new count at 0. 

Otherwise. the ELSE part a the condi:Uonal 
phrase Is executed. In thJs case. the column count 
Is Incremented by 1. and a SPACE Is sent to the 
display for fonnatUng purposes. 

The ?BRK and ?LEAVE are sc.mewhat tmplem­
entaUOn dependent. In that they are not camnon 
to aD versJons a FORIH. ?BRK tests the keyboard 
for a key-press. and ?lEAVE extts the DO ... LOOP 
If one Is detected. These two are not necessary. but 
do prov1de a conve:nJent paniC-button 

DROP clears the no longer needed counter fran 
the Data Stack and CR forces a new ltne. again 1n 
the Interest a neatness. 

QL 

ThJs utlllty was ortglnaDy wrttten as a means for 
getting the maximum number ci prograrnrntng 
lines displayed on the screen or printed on a page 
without havtng to make a specially edited copy of 
consecutive screens. QL (shown in screen #61) 
produces the type a output shown 1n Ftgure 2. 
Essential1y. QL strips aD blank lines from a 
screen. ThJs makes ll harder to read and under­
stand. but tt cuts way down on the number a lines 
required to show a group of screens. Nonnally. I 
prefer to have only one deflniUOn on a screen. and 
this results 1n a lot of empty llnes. QL gets rtd a 
these and gtves me a nJce1y condensed Quick UsL 

As with QL. QX uses the trad.ltlonal FORIH 
ccmmand line: 

<first-screen#> <last-screen#> QL 

Une # 1 serves to print a heading whlch con­

tains the current date. .SYS-DATE Is similar 
enough to .DATE (68' MJ. 11/86) that I will not 

take the space to describe it here. 

Une #2 sets up the �outside· DO ... LOOP whlch 
has the screen numbers as its parameters. Some 
a you may flnd tt confusing that the same loop 
index Is called I 1n line #3 and J in line #5. ThJs 1s 
the FORni convention that the index for the cur­

rently execuUng DO ... LOOP Is cai1ed I . and the 
index for the next outer DO ... LOOP Is called J . 
Scxne versions a FORni do not have access to this 
outer loop counter, so you will have to keep it 1n a 
separnte variable. On the other band. sane 
FORIHs. such as FF9 allow one more level a 
nesUng avaflabntty by havtng a K . By the way. this 
has nothJng to do with the actual number a DO ... 
LOOP's whJch can be nested; it just refers to how 
many 1ndloes that can be called fran wtth1n a 
gtven DO ... LOOP . 

The screen number Is printed In line #3 1n the 
purely convent1onal manner. 
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The DO ... LOOP in line #4 ls set up to pr1nt a 
maxfmum of 16 Unes. At. least. tt will certaJnly look 
at 16 llnes. even 1f none are printed. 

J BLOCK 1oacb the current screen Into RAM 

buffer fran dJsk and leaves the startJng address of 
line #0 on top of the Data Stack I ls the current line 
number. so I 64 • mulUplles the line number by the 
length of a line. and + adds thJs number to the 
buffer address already on the Data Stack. In th1s 

way. each tterauon of the inner DO . .. LOOP places 
the starting address of the current lJne onto the 
top of the Data Stack. 

The 64 -1RAlllNG tells the canputer to start 
counUng back from the address on the stack plus 
64 until the first non-blank 1s encountered. When 
thJs happens. leave the number of remaJ.nJng 
characters in the line as a count on the top of the 
Data Stack It ls a pecullarUy of -1RAlllNG that 
the address whJch was already on the Data Stack 
ls not lost. which Is an exception to the normal 
actMty of a FORni word 

DUP makes a copy of the count left by -1'RAII, 
lNG to be used as a flag for the follow1ng IF ... ELSE 
... TiiEN condJUona.L Stnce 0 ls identJcal to 

FALSE. and non-0 ls 1dentJcal to 1RUE, the count. 
itself. can be used as the flag. This 1s considered 
good FORni pracUce. but can be confusing to 

beginners. We needed to duplJcate thJs number, 
s1nce 1t ls to be used as the count for a 1YPE 

command later on 

If the count was greater than 0. line #7 pr1nts a 
formatted Une number as three spaces, right jus­
tilled. A SPACE ls then printed as part of the 
output fonnat11ng. 1YPE then prints the charac­
ters whJch were previously found. A CR flrmhes 
the output for this line of text. 

Had the count been 0. the ELSE branch of the 
condtt.Jonal would have used 2DROP to clear the 
address and count for th1s Une frcm the Data 
Stack. 

Remember that two DO ... LOOP 's were nested. 
so we need to end the de1lnttJon with LOOP LOOP 

NO-<SP> 

I won't spend a Jot of Urne with a detaUed 
descrlptJon of NO- <SP>. Since vt.rtuaDy aD of the 
deflnJUons have been pescrtbed In a previous 
column However, I do want to point out the major 
features of the program and gtve a short descrtp­
UOn of the algortthm. 

As I mentioned previously. the p1.1l")Xl1Se of NO­

<SP> was to remove aD "white-space· from a list of 
words. but. of course. it would work wtth any text 
rue. 

The program reads the me into RAM for proc-
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essmg. This ls easy. because I have plenty of 
unused RAM with thJs short program. 

I need two pointers and two counters. R­

POINIER 1s the read pointer and W-POINI'ER is 
the WI1le-po1nter. TAlLY counts the total number 
of characters and DROP-TAlLY counts the white­
space characters as they are skipped. A character 
is read at R- POINIER and R-POINIER is incre­
mented. The character is checked for "white­
space· and Ignored 1f it is a <SP> or a <CR>. and 
DROP-TAlLY Is Jncreme:nled. 

If the character is not a <SP> or a <CR>. 1t 1s 
stored at W- POINIER and W-POINIER 1s InCre­

mented. 

NoUce that R-POINIER gradually drtfts away 
fran W-POINIER by the count stored in DROP­

TAlLY. This difference is eventually used by 
ClEAR-SURPLUS to erase the surplus characters 
left after NO-<SP> has done the first part oflts Job. 

F1nal1y. the flnished 1l1e ls wrttten back to disk. 
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Pascal A 
Tutorial 

By: Robert D. Rcimiller 
CertLned Software Corp 
616 Camino Caballo 
Nipomo, CA 93444 

This month we wUJ enter the example program gtven 
last month and debug It, followed by making a binary 
rue that can be run as a command from the shell. 

Change to a directory that you wish to use for this 
example and enter the editor by typing: 

$se 
This will start the editor and provide you wtth a 

blank screen. enter : 
new exl 
You wUl now given a Une number of one (In half 

brightness If your terminal supports this) and t h e  
cursor will be a t  the first position o f  the line. Start 
typing the first line of the program. terminated by a 
carriage return. If you have ever used Stylograph then 
you should pick up the use of this editor quite quickly. 
as they share many of the same features. You can refer 
to the reference sheet for the editor to learn the editing 
commands. you can also use the bulll in help facUlty If 

you forget what control key to use. 
You can Indent the program as shown. or use any 

other method you feel comfortable wtth. Many people 
put reserved words in upper case. but lt does not matter 
to the compiler. 

When you have finished typing in the program, go 
back to command mode. A smart first step Is to save the 
program. simply enter : 

s 
Which will save the program under the default name 

of "exl". To check for syntax errors (such as typos). enter 

$pc -@ 
This will complle the program In the edit buffer 

(thats what the "C" means) but wUJ not generate object 
code or a listing. If the compiler finds any errors. It will 

show where the e.rror Is (pointing to It's best guess of 
the Item in error) and leU you what the error ls. You can 
continue with the compilation by entering a n y  
character other than "Q" (or "q"). After the end of the 
compUaUon. or If you enter Q after any error. you will be 
returned to the editor with the cursor pointing to the 
location of the last error. You can now make the 
necessary changes and then enter control N to move 
the cursor to the prev,tous error in the rue until there are 
no more errors in the stack. Both the compiler and the 
assembler can stack up to 20 error locaUons In this 
manner. 

When you can compile the program with no errors. 
you are ready to move to the testing stage. On your 
successful compilation. note the value lt shows for 
"stack" at the end of the compilation. Save the corrected 
version of the program and exit the editor by entering 
save and qult : 

sq 

805 929-1359 

In order to take advantage of the integrated package 
It l.s necessary to setup a control file that contains all 
the Information needed to complle. assemble, debug, 
and Unk your program. The linkage creator is the 
program that produces this control file. Enter the 
linkage creator by entering : 

$lc exl 
The linkage creator will try to open the compiled 

relocatable object code for the program "exl" to try to 
determine the stack siZe required. Since we haven't 
actually produced this rue. It will Inform you that It can't 
determine the stack size. No problem. since you 
remembered the value from 2 paragraphs above, riJtht? 

There are two main modes. automatic setup, whJch ts 
designed for programs that will run under OS-9, and the 
second mode. which Is designed for stand-alone 
programs. This program Is to run under 05-9, so we 
select automatic mode. In the example program there 
are no buffers that might need to be expanded, so we 
can set a fixed stack siZe. Other programs. especially 
those that use the heap, need to have a way to specuy 
the stack/heap siZe when they are run. This Is done 
using the "Z' command line option, as Is done for many 
of the programs in the pascal pa.ckage. Since we do not 
need thJs flexibility. we will answer NO when asked 1f we 
want to handle the Z option. We will next be prompted 
for the stack. heap, and varlb siZe to allocate, since the 
compiler said that we needed $2FC bytes, lets specify 
$400 bytes to leave room for operating system calls and 
such (do not enter the "$", It Is assumed). 

We are next prompted for the library directory to use, 
If installed as suggested. we would spectfy "/dd/". We are 
next prompted If we want to load other pascal modules. 
for modular programs. Thts example Is very small and 
only needs the malo program. so we answer with a 
carriage return. The linkage creator allows up to 40 - 80 
character llnes to spectfy modules. which should 
handle even the largest project. In a stmUar manner we 
are prompted for additlonaJ assembly language rues. we 
have none, so we answer wtlb a carriage return. Next, 
additional libraries can be specified. lhls would include 
such Items as graphics or floating point processor 
libraries. We don't have any, so we answer with a 
carriage return. 

We next are asked for Linker command Une options. 
lets say we want the load map to be written to dtsk. all 
we need to do Is specify the rue name as the command 
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Une option. answer wtlb "exl.mp". "Map options" allows 
us to specify the fonnat of the load map. lets use "F' for a 
full map. Next we are prompted for Include flies, we 
aren't ustng any, so answer wtth a carriage return. 

Next we have a prompt for debugger command Une 
options, the small example should not require any 
special memory handling. so we answer wtth a carrtage 
return. The next prompt Is for the target debugger, 
which we will not be using. so just answer wtlh a 
carriage return. 

The next two prompts allow multiple options, one 
option set per ltne. The first ls for the complier. this Is 
used to provide us wtth a menu of standard options 
when compiltng from the pascal shell. We know we wtll 
want to compile the example for use wtth the debugger, 
so lets make the first llne "-d". 

Later. we want relocatable object code so we can 
generate a loadable 05-9 module. so make the second 
fine "-r". We would also like a IJsttng, so we might have 
somethtng like "-lp62ftw96 /p", wtlh varlances due to 
your prtnter specUlcatlons, of course. We can combine 
generating code and listing of course, lnto something 
like "-dlp62ftw96 /p". When you are done putting tn 
options (10 m.ax1mum), just enter a carriage return. The 
same procedure Is used for the assembler, with Ukely 
options of "-<>", "-lp62ftw96 /p", and "-olp62ftw96 /p". 
Last, we are prompted for screen editor options. 
normally the only time this Is done Is for large modules 
that need additional screen editor bulfer space, enter a 
carriage return for this example. 

The Unka.ge creator now writes out the control file, 
called a "shell rue", which has a suffix of ".sf' and the 
same file name as the pascal source "exl.sf". It also 
writes an assembly language source rue that Is used to 
run the pascal program from OS-9. This rue has a suffix 
of ".ps". If we were writtng a stand alone program the 
code from the compiler Is the same, only this assembly 
language rue Is changed to operate under the different 
environment, we will cover that another month. The file 
"exl.ps" Is then assembled tnto "exl .pa", ready for 
Unk.tng when we get to that step. 

As a summary of what WIIB entered for the linkage creator : 

OmegaSoft Unkage Creator Version 1.21 
Copyright 1987 by CerUfled Software Corporation 
Global stack slZe not detenntned 
auto sety?y 
Process Z command line option ? n 
Stack. heap, and Varlb slZe : 400 
Ubrary dtrectoryname: /dd/ 
Other pascal rues : 
Other assembly rues : 
Other Ubrary rues : 
Unker command llne tnfo: exl.mp 
Map options : f 
Include flles : 
Debugger options : 
Target debugger options : 
Compiler options : -d 
Compiler options : -r 
Complier options : -lp62ftw96 /p 
Complier options : -dJp62ftw96 /p 
Complier options : 
Assembly options : -o 
Assembly options: -lp62ftw96 /p 
Assembly options : -<>lp62ftw96 /p 
Assembly options : 
Editor options : 

OmegaSoft 68000 Assembler version 1.21 
Copyright 1987 by CertUled Software Corporation 
Errors : 0 Code : OOA8 Data : 0000 Varlb : 0000 Table 

14 of944 
Code assembled 
$ 

The next step Is the Pascal Shell program which can 
be started by entertng: 

$ ps ex1 

It first reads the "shell file" to buJid a list of pascal, 
assembly, and Include flies. This Is a menu driven 
program wtth the following options : 

Edit module 
Compile module(s) 
Assemble module(s) 
Debug 
Ltnk 
Run Chaln 
Bac�und chatn Idle 
Exit Pascal Shell 
Target debug 
Execute Unked program 
Beep on termlnation 
Restart 
Review 
Abort background 
Pass command Une to sheU 

You use the same keys for cursor movement as you 
did for the editor (setup during Installation). H1t a 
carriage return to make a selection from the menu. 
Rather than getting straight down to business, lets 
spe.nd some Ume learning what each of the selections 
wtU do for us. 

Ed.lt module - you wtU be shown a list of files that can 
be edited. These wtll Include pascal source, assembly 
source, and Include rues, which were speclfied In the 
linkage creator. The nonnal cursor control keys are 
used to move from one rue to another. Enter a carriage 
return to exit back to the matn menu. Enter a "S" to edit 
the selected rue. 

Pascal rues will have a "P-" In front of them, llkewtse, 
"A-" for assembly, and "1-" for Include and misc. files. 
When you are done edJUng the selected file, you will be 
back In this menu, you can enter "F" to flag the rue as 
modlfled, which will change the 'X-" to "x•". There ls also 
an automatic mode that wUI flag files that have been 
modtfled since the last "chaJn", or based on the update 
Ume of a rue. s.lmtlar to a "make" utllity function. 

Compile module - you will be shown a list of pascal 
source flies, for each rue you can sldp lt. or enter "S" to 
select It for compllatlon, or "R" to reset It so It will not be 
compUed. You can also enter "A" which wtU set aU 
flagged Illes for compllatlon. These compUaUons wtU be 
queued and done In the "chain". 

Assemble module - same as compile. except you are 
shown a Ust of assembly source rues. 

Debug - Puts the debug command tnto the queue so 
you will enter the debugger after the selected rues have 
been compUed/assembled. You can use the default 
command line options. speclfy new ones. or cancel 
queuing of this command. 

Llnk - stmllar to debug. wtU run the Unldng loader 
after compllatlon and assembly. 
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Run Chain - ThJs Is a mulllple step operation. It first 
complies all selected pascal source files. then 
assembles all selected assembly language files, and 
then does the link. debug. or target debug If they were 
selected. If at any step an error occurs. It will stop and 
return to the main menu. You can then fix the error, and 
run the chain again. It wUI restart at the step that 
caused the error. 

Background Chain -This wUl do compllaUons and 
assemblies In background. allowing you to do further 
edJUng on other files In foreground. Llke the foreground 
chain. If an error occurs. It wtll stop and display an 
Herror statusH. When It Is done. you wtU find on RAM disk 
(or wherever you want It) a file that contains all of the 
slgn-ons and error messages (lf any) generated by the 
compilations and assemblies. This rue name will show 
up on the edit file menu lf you need to lnspect IL 

Exit Pascal Shell - returns to OS-9. 

Target Debug - slmUar to debug. wUI run the target 
debugger after compllaUon and assembly. 

Execute linked program - will execute the linked 
program. you will be prompted for a command line to 
use. 

Beep on termlnaUon - allows enabling of a Hremlnder 
beepH at one second Intervals once the chain has 
terminated. 

Review - shows what wlU occur when the chain Is run 
(compllaUons, assemblles. etc.). 

Restart - resets all queues and re-reads the shell file. 
Useful after you edit the shell rue for any reason. 

Abort Background - stops the background chain 
once It has finished the step It Is dolng. 

Pass command Une to shell - allows you to run OS9 
commands from within the pascal shell (directory 
Usllngs. etc.) 

Our first step will be to compile the example 
program for use with the debugger. PosiUon the cursor 
to HcompUe module" and enter carrtage return (CR). You 
wtll be shown the default opUons. move the cursor to"­
d" and hit carriage return. this will move you to the file 
selection menu. The cursor wlll be posiUoned to "ex 1 ". 
enter a "S". Enter a CR to exit back to the maLn menu. 

Poslllon the cursor to "debug'" and enter CR. We wtU 
use the default command line option. so enter CR. 
PosiUon the cursor to "Run chain" and enter CR. The 
compllaUon will be done. and then the debugger will be 
started and the Ole loaded. At this polnt we will be ln the 
debugger "filer" mode. Enter "P" followed by CR to enter 
"pascal" mode. 

Since this program uses the standard Input and 
output paths only. running It Is very simple. Just enter 
"C" and a carriage return. As a simple test. enter : 

test: do.b $400-. till out the butTer 

ll wtU then prlnt : 

test ds.b $400-• till out the bu.O'er 

Enter: 

end 

followed by a control Z and then carriage return. 
This wUI generate an EOF which wlll slop the program. 
To have It do somelhlng useful, we need to redirect the 
standard lnput and output paths. thls Is done wtth the 
"set command line" command, enter : 

P> sc 
$> </dd/defs/funcs.a >/dd/pdef/funcs 

This will convert the funcs.a defs file Into a RA 
compattble Include file called runes In the pascal 
definiUon dlrectory "PDEF"'. Enter "C" again followed by 
a carrtage return. It will then run the program. but you 
wtll not see what Is going on since the output Is 
redirected to a file. 

There are many powerful debugging capabilities 
available. both at the pasc.al and assembly language 
levels. we wlll go over some of these next month. Next. 
enter Q wtth a CR to exit the debugger. which relum.9 us 
to the Pascal Shell main menu. Co back and select 
compllaUon again for rue ex l .  except select the option 
"-r". this will generate relocatable object code. Then. 
lnstead of selecllng debug. select llnk.. Run the chain. It 
will compile the example program generating 
relocatable object code. and then link It wtth the stack 
setup code ( e x l .ps) and the runllme libraries to 
generate rue rue "exl.lo" In the current data directory. 

You will then be back ln the main pascal shell menu. 
To try the linked version of our example. select "execute 

Unked program". and when prompted for the command 
line. enter : "</dd/defs/lo.a >/dd/pdef/lo" so we wtll 
convert the lo.a file. After thls Is done. you might want to 
add this little uUllty to your commands directory. Select 
"pass command ... " and enter: 

$copy exl.lo /dd/cmds/exl 

You can then run this program any lime you want by 
uslng the name "exl". You can now exit the pascal shell 
by posiUonlng the cursor to "Exit Pascal Shell" followed 
by a carriage return. 

Note that the rue lo.a contains two symbols with the 
same spelllng. PD_NAME and PD_Name. th.ls does not 
cause a problem in R68 because It follows the "C" 
convention of treating upper and lower case as 
dlfTerent. This will not work for RA because It uses the 
Pascal convenUon of treallng upper and lower case as 
the same (except tn string literals). I suggest changlng 
PD_Name to PD_NameP. 

OmegaSoft !s a registered t:rademark of Certified 
Software Corporatton. 05·9 and 05·9/68000 are 
trademarks of Mtcroware Systems Corporation. 

EOF 
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The following is lhc 
beginning o( a continuing 
series. Most of you will 
n:membc:r Bob from his 
series of letters on X BASIC. 
lf you Ukc it or want mon:, 
let Bob or us know. We want 
to give you • wluzt you wcmtl 

PREFACE 

Be of good Cheer 

Example 

The Mathematical Design of Digital Control Circuits 

By: R. Jones 
Micronics Research Corp. 
33383 Lynn Ave., Abbouford, B.C. 
Canada V2S IE2 
Copyrighted C by R. Jones &: CPJ 

The major part of this tutorial Is based on a series of lectures I began In the early 
60s. These 2-hour lectures (covering a period of 25 or 26 weeks) were delivered to 
groups composed of a mlx of engineers, technicians and non-technical persons, some 
with very little knowledge of mathematics and others with an extensive grasp of the 
deepest aspects of the subject. And yet. because the ·math" of digital logic Is so 
unlike ordinary mathematics. It could truly be said that they all started orr on an 
equal footing. 

Therefore to those of you who may be wondering whether you'll be able to master the 
lessons to come. I would say ·se of good cheer! If you can count to 100 or so. and 
have a fairly logical mind, you can do lt. • Just be sure NEVER. EVER. to move ahead 
untU you have mastered each stage, and above all - and I cannot stress this too 
strongly - DO the exercises and self-tests I shall be providing along the way. 

The trouble with "logic" Is that very often the subject-matter Is so logically apparent 
that the student tends to say to him/herself "Yes. I see that. It's so obvious!" and to 
skip giving a point the deep attention It really deserves. Words are treacherous - so 
examine each statement carefully before accepUng It as "logically so·. 

For example. let's lake a look at the following set of logical statements. They also 
happen to be mathematical, but let's concentrate on the "logic": 

1. Tom has 95 marbles. 

2. Dick has 4 more marbles than Tom. 

3. Therefore Dick has 99 marbles. 

Now, If we know for sure that Statement 1 Is TRUE. and that Statement 2 Is TRUE, 
then no·one will deny that Statement 3 MUST also be true. Obvious? Take a second 
look before saying "Yes·. If we're all agreed, let's move on. Most folks would also 
concede that the whole st.-ucture of thJs set of statements Is consistently and logically 
TRUE. In that we don't necessarily have to relate to Tom and Dick. We could replace 
Tom· with 'Mary'. 'Dick' with 'Santa Claus' and ·marbles' with 'toys·, and our logical 
conclusion would stU! be TRUE. Or how about : 

1. Uncle Fred has 95 dollars. 

2. Aunt MlnnJe has 4 more dollars than Uncle Fred. 

3. Therefore Aunt MlnnJe has 99 dollars. 

Again, provided that Statements 1 and 2 are TRUE. then It follows that Statement 3 
MUST also be true. As long as the substitution of 'Uncle Fred' for Tom', 'Aunt MlnnJe' 
for 'Dick' and so on, Is consistently carried out, the logical conclusion remains TRUE. 
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ScuLPTOR 

Fact. 
••••• 

Full OEM & Dealer Discounts Available! 

Feature• 
• ••••••• 

Sculptor for 68020 
OS-9 & UniFLEX 

$995 

INPVT ""TA VAI.ID.\ T10N 
...,.. __ t.._ .. _ -
[-... �-u .............. _.._ 

-·..W�og< 
AAm IMETIC OPERATORS 

u...v-
=-

� =--
MAXIMA liND MINlMII 
='0:.= lfll1:::. 
__ .._ ·-
--...... l2?;o7-
==r .. -=-�� 
_ .. .,.._ .. 
__ ... 

a.----

MUSTANG-020 Users· Ask For Your Special Discount! 

* Tandy CoCo Ill Special - Reg. $595 * Special $389 * 

• •• ••• • • • 

MUSTANG-020 $995 $199 $595 PC/XT/ AT MSDO $595 $119 
OS/9 UniFLEX 6809 .. .. .. AT&T301 UNIX " .. 

IBM Compatibles 
Tandy CoCo Ill 

• Full Devdopement Pllc:kage 
•• Run Time Only 
••• C Key Ale Ubnry 

A-WIIIJ ........ 
0 • O,S..t, S • Slt•DOS 
, • n.a. u • .-utlC 
ca.<=-- � os.t 
CO' • Colo< � ."l.DC 

'68' Micro Journal 

.. " " SWTPC 68010 UniF $1595 $319 
Special $389.00 SWTPC 68010 UNIX $1990 $398 

... Sculptor Will Run On Over 100 Other Types of Machines ... 
... Call for Pricing ... 

!!! Please Specify Your Make or Computer and Operating System !!! 

South. TA.st Media 
5900 CassalllfraSmitft '1(J. • :K�on. 'Trt. 37343 
'Ttkpfwru: (615)842·4600 'Tt.Wri 5106aJ66J0 
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DISASSEMBLERS 

SUPER SLEllfH from Computer Systems Consull.lllts ln�Cracdve 
Disassembler: u�remcly POWERFUU Disk File Binary/ASCD 
ExamintJChanae. Absolute or FUll Disassembly. XREF 
Gclleratof, Label "Nne Chanaer". md Files of "SI.IIIdard Label 
Nancs" for different Opcratina Systems. 

Col« Compwcr SS-50 8111 (all wl 1\.L. Sowcc) 
CCD (J2K Rcq'd) Obj. Oflly $49.00 
F, S, $99.00 • CCF. Obj. Ollly S50JJO U, SIOOJJO 
CCF, w/Sowcc $99.00 0, S/01 J)() 
ceo. Obj. Oflly SSOJJO 
OS9 68K Obj. SJOOJJO w/Sowcc S200JJO 

DYNAMITE+ - llllccllcnt s1.111dard "Batcb Mode" Disassembler. 
Includes XRBP Generator and "Standard Label" Files. Spccill OS-9 
options w/ OS-9 Venion. 

CCP, Obj. Ollly SJOOJ)() • CCO, Obj. S 59.95 
F. S, • • S/00.00. 0, objrct oflly SJSOJJO 
U, " • SJOOJJO 

PROGRAMMING LANGUAGES 

PI..J9 from Windrush Micro Syncms ·- By Grahan Trou. A combination 
Editor Compiler Dcbuqer. Dircct source-IO-Objcct compilation 
dcliverina fast, oompact, re-entrant, ROM-able, PIC. 8 & 16-bit 
lntcgen & 6-digit Real numbcra for all real-world problems . Dirccl 
control f7'/er ALL System resources, including interrupu. 
Comprehensive hbrary suppon; simple Machine Code interface; 
nep-by·step tracer for instana clcbuqing. 500+ paa e  Manual with 
tutorial auidc. 

F, S. CCF • SI98JJO 
PASC from S.E. Media- A Fl..BX9, SK•DOS Compiler with a dcfani.te 

Pascal ·na YOr". Anyone with a bit or Pascal upcricocc should be 
able to bcain usina PASC to aood effect in short order. The PASC 
paqe comes complete with three sample proarams: ED (a syntaX 
or strueturc editor), EDITOR (a simple, public domain, screen 
editor) md CHESS (a simple chess pqram). The PASC package 
oome complete with source (writ.lell in PASC) and doa.unentation. 

FLEX, SK•DOS S95JJO 
WHIMSICAL from S.R. MEDIA Now supports Real Nllmbcr7. 

"Structured J>roaramming" WITHOllf losing the Speed and 
Control of Assembly Language I Singl.e-pau Compiler f«turcs 
unified, uscr-de.faned 110; produces ROMable Code; Procedures and 
Modules (including pre-compiled Modules): many "Types" up to 32 
bitlnteaers, 6-dia it Real Numbcn, wilimitcd si.z.cd Arrays (vccton 
only); Interrupt handlina: lana Variable Names: Variable 
Initialization; Include directive: Conditional compiling; dirccl Code 
insertion; control �the Stadt Pointer: etc. Run-Time subroutines 
inserted as ca1lcd �ring compilllion. Normally prot:IMcu IO'l> l�.u 
cot# t1taJt PU9. 

P, S tutd CCF • $195.00 

KANSAS CITY BASIC from S.E. Media ·Basic/« Color Compu�tr 
OS·9 with many new oommands and aub-functions added. A full 
implementation of the TF-ntEN·I!LSE logic is included, allowina 
nesting to 2SS level&. Strings are supported and a sublet of the 
usual string functions such as LEFTS. RIGHTS, MlDS, STRINGS, 
etc. are included. Variables are dynamically allocated. Also 
included are additional f«tures such as Peck and Poke. A must for 
any Color Computer user running OS-9. 

CoCo OS-9 $39.95 
C Complier from Wlndnasll Mk:ro Systnns by James Mc:Coch. FuU C 

(or FLEX, SK•DOS uccpt bit-fields, including an Assembler. 
Requires IM TSC Rclocati"' 1\ssurtbiiT if Wier tksir�s to implmv111 
leis own Librariu. 

F, S aNI CCF • $295.00 
C Compl�r from lntrol - Full C uccpt Doubles and Bit Fields, 

streamlined for the 6809. Rclilble Compiler: FAST, efficient Code. 
More UNIX Compau'ble than most. 

FLEX, SK•DOS, CCF, OS.9 (uvtl II ONLY), U • SS7SJJO 
PASCAL Complier from Lucldata •• lSO Based P-Code Compiler. 

Dcsianed especially for Microcomputer Systems. AUows linkage 10 

Assembler Code for maximum Ouibility. 
F, S aNI CCF S". S99.9S F, S 8"· S99.9S 

PASCAL Compl�r from OmegaSon (now Certified Soft wan:) -· For 
the PROFESSIONAL; ISO Based, Native Code Compiler. Primarily 
for Real-Tunc and Process Control applications. Powerful; 
Fluible. Requires a "Motorola Compatible" Relo. Asmb. and 
Linking Loader. 
F. S alld CCF • S42SJ)() ·OM Y�ar Mow. S/00.00 

OS·9 68000 V�"io11 • S900JJO 
KBASIC • from S.B. MEOlA - A "Native Code" BASIC Compiler 

whicb is now Fully TSC XBASIC compatible. The compiler 
oornpil« to Assembly Language Soun:e Code. A NEW, 
streamlined, Assembler is now included allowing the assembly of 
LARGE Compiled K-BASlC l'fotrams. Conditional uscmbly 
rcduCCJ Run-time package. 

FLEX, SK-DOS, CCF, OS·9 Compil•r 11\sscmblcr $99.00 
CRUNCH COBOL from S.E. MEOlA - Supports large sub set of ANSU 

Level I COBOL with many or the useful Level 2 featurea. Full 
FLEX. SK•DOS rile Structures, includina Random riles and the 
ability 10 prooeu Keyed riles. Segment and link Jarac proarams at 
runtime, or implemented a.s a set of overlays. The System requires 
S6K and CAN be run with a single Disk System. A vtry popwl4r 
prodvct. 

FLEX, SK•DOS, CCF · S99 .. 95 
FORTH from Stsri\J Electronics- A CoCo FORTI! Procramming 

Language. Tailored to the CoCol Supplied on Tape, transferable to 

disk. Wriuen in FAST ML. Many CoCo funaions (Graphics, 
Sound, etc.). lndudcs an Editor, Trace, etc. Provides CPU Carry 
Flag KCC�Jibility, Past Taslt Multiplu.ing, Clean Interrupt 
Hllldling, etc. for the "Pro". &ccUcnt "Learning" tool I 

Col« C-tpwur ONLY • $58.95 

"'..-..,'-"' South. 'East Meaia 
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FORTH BUILDER is a stand-alone target compiler (crocscompilcr) for 
producing custom Porth systems and application programs. 
All or the 83-standard defming words and control structures are 

recognized by f<>RTHBUTI..DER. 
FORTiiBUJLDER is designed to behave as much as possible lilce 
a resident Porth interpreterlcornpiler. so that most of the 
established techniques for writing Fonh code can be used without 
change. 
Like compilers for other Languages, FORTH BUILDER can opet1lle 
in "batch mode". 
The compiler recognizes and emulates target names defined by 
CONST /uVf or VARIABLE and is readily extended with 
"compile-time" defmitiocu to emulate specific target words. 
f{)RTHBUILDER is supplied as an CJtecutable command fate 
c:anfigured for a specific host system and target proceuor. Object 
code produced r rom the accompanying model source code is 
royalty-free to licensed users. 

F. CCP. S • S99.95 

DATABASE ACCOUNTING 

XDMS rrom Westchester Applied Business Systems 
FOR 6809 FLEX·SK•DOS(S/8") 
Up to 32 groups/fields per record! Up to 12 charac:ter rued rtamel Up to 

1024 byte records I User dcfmed screen and print control! Process 
rues! Form rues! Conditional CJtecutionl Process chaining! Upward/ 
Downward file linlcingl Pi.le joining! Random ftle vinual paging! 
Built in utilities! Built in lCJtl Hne editor! Fully session oriented! 
Enhanced forms! Boldface, Double wichh, Italics and Underline 
supported! Wriucn in compact ttructured auemblerl Integrated for 
FAST CJtecutiool 

XDMS-IV Data Management System 
XDMS-IV is a brand new approach to data martagement. [I not only 

permits usen to describe, enter and retrieve data, but also to process 
entire files producing customized reports, screen displays and ftle 
OOipUL Proceuing can consist or any of a set of standard high level 
functioos including =ord and ricld selection, sorting and 
aggregation, lookups in other ftles, special processing of record 
subsets, custom report formatting, lOIAiing and sublotaling. and 
presentstion of up to three related ftlcs as a "database" on user 
deftned output reports. 

POWERFUL COMMANDS! 
XDMS-IV combines the functionality of many popular DBMS software 

systems with a new easy to use command set into a single integrated 
package. We've included many new features and commands 
including a Sd of general file Utilities. The processing commands 
are Input-Process-Output (IPO) oriente which allows almost instant 
implementation or • process design. 

SESSION ORIENTED! 
XDMS-IV is session oriented. Enter "XDMS" and you are in in.stant 

comma.nd of all the features. No more waiting for a com.mand to 
load in from disk! Many commands are immediate. such as 
CREA TB (rile definition). UPDATE (file editor). PURGE and 
DELETE (utilities). Othen are process commands which are used to 
creste a user process wh ich is CJtccuted with a RUN command 
Either may be entered into a "process" ftle which is executed by an 
EXECUTE statement. Processes may CJtecute other processes. or 
themselves, either conditionally or unconditionally. Menus and 
screen prompts are easily coded, and entire user applications can be 
run without ever leaving XDMS-IV 

ITS EASY TO USE! 
XDMS·IV keeps data management simple! Rather than design a compiCJt 

DBMS which hides the true nature ol the data, we kc:pc XDMS-JV 
ftle oriented. The user view of data relationships is presented in 
reports and screen output, while the actual data resides in easy to 
maintain ftles. This aspect permits customized presentation and 
reports without complex redefinition of the database riles and 
structure. XDMS-IV may be used for a wide range of applications 
from simple record management systems (addresses, inventory ... ) 
to integrated database systems (order entry. accounting ... ) 

The possibilities are unlimited •.. 

FOR 6809 FLEX-SK•OOS(S/8") $249.95 

ASSEMBLERS 

ASTRUK09 from S.B. Media -A "Structured Anembler for the 6809" 
whicb requires the TSC Macro Assembler. 

F. S, CCF- $99.95 
Macro A.tsembler forTSC -·The FLEX, SK•DOS STANDARD 

Assembler. 
SpcciDJ •• CCF S35.00; F. S SSO.OO 

OSM Ext.ended 6809 Macro Assembler from Uoyd UO. - Provides local 
Labels, Motorola S-rec:ords, and Intel Hex records: XRBF. 
GeneOrate OS-9 Memory modules under FLEX. SK•DOS. 

FLEX. S�DOS. CCF. OS-9 $99.00 
RclocaUng Assembi�/Linklng Loader from TSC. ·· Use with many of 

the C and Pascal Compilers. 
P. S. CCP $150.00 

MACE, by Graham Troo from Windrush Micro Synerns -Co-Resident 
Editor and Assembler, fa.st interactive A.L Programming for small 
to medium-si7.ed Programs. 

F. S, CCF. $75.00 
XMACE -MACE w/Cross Assembler for 680011!2/3/8 

F, S, CCF • $98.00 
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• 
•• Shipping •• 

0 • OS-9, S • SK •DOS 
F' a i'1.E)(, U a Unlf't..l!)( 
CCt • Color o.m.,..tu OS-9 
CCJ' • Colcw Olmputcr VU:X 

·sa· Micro Journal 

5900 Cassantlra Smitl1 '1(1. · Jf'IJ(Jon, 'In.. 37343 

August'87 

Add 1._ U.S.A. ("'tn. Sl..SO) 
F'ortlp Surf..,, Add 5._ 
F'onlp AI.-II Add tO._ 
Or C.O.D. Shlpplo& Ontt 

31 



UTILITIES 

Bask09 X Rtf from S.B. Media -This Buic09 Croas Refen:ncc Utility 
is a Buic09 Program which will produce a "preuy prinlCd" listing 
wilh each line numbered, followed by a complelc crou referenced 
listing of all variables, Clltemal procedures, and line numbers called. 
Abo includes a Program List Uti lily which 001puu a fast "preuy 
primed" Linin& with line numbers. Rcquilu Buic09 or RwlB. 

0 cl ceo Obj. ollly- SJ9.9S; wl SowrC4. $79.95 
BTr� Routlna • Complete set of routines to allow simple 

implementation of keyed ftles ·/<1' yow progranu • running under 
Buic09. A real time saver and should be a pan ol every serious 
programmcn tool-box. 

0 cl CCO obj. only- S89.95 
Lucldata PASCAL UTILITIES (Requires Pucal ver 3} 
XREF -produce a Cross Reference l..isting of any tex� orienlCd to 

Pascal Source. 
INCLUDE-Include other Files in a Source Tot. including Binary • 

unlimited nestina. 
PROFILER -provides an Indented, Numbered, "StructOJram" ola 

Pascal Source Teat File: view the overall strUcture of large 
programs, program integrity, etc. Supplied in Pa•cal Source Code: 
requ ireJ compilation. 

F. S, CCF •·• EloCH 5" • S4QJ)(}, 8"- SJOJ)() 
DUB from S.B. Meclla-A UniJ.'l.EX BASIC decompl� Re-Create a 

Source llitina from UniA.E.X Compiled ba•ic Program•. Works 
w/ ALL Version• of 6809 UniFLEX buic. 

u. S219.95 

LOW COST PROCRAM KITS from Soutbust Media Tbe followina 
kiu are available for FLEX, SK•OOS on either S" or 8" Disk. 

1. BASIC TOOL·CI:IEST $19.95 
BUSTER.CMD: prctl)' printer 
UNEXREP.BAS: line erou-referenc:er 
RE.MPAC.BAS, SPCPAC.BAS. COMPAC.BAS: 
remove superfluous code 
STRIP.BAS: superfluous line•numbers stripper 

2. FLEX, SK•OOS UTILITIES KIT $39.99 
CATS. CMD: alphabetically-aoned dim:tory listing 
CATD.CMD: date·Jorled dim:tory listing 
COPYSORT.CMD: file copy. alphabetically 
COPYDA TB.CMD: file copy, by date-order 
FlLEDA TE.CMD: change fiJe creation date 
INFO.CMD (& JNFOGMX.CMD}: tell• disk auributcs &contenu 
R.BUNK.CMD (& RBUNK82}: re-orders fragmented free 
chain 
RF.SQ.CMD: undcletcs (recovcn} a clek:ted file 
SECTORS.CMD: lhow SCCIOr order in free chain 
XL.CMD: super ICllt lister 

3. ASS£MULERSIDISASSEM1JLERS UTILITIES 
$39.95 

UNBFEEO.CMO: 'modularire' disassembler output 
MATli.CMD: decimal, hex, binary, oaa1 conversions 
�tables 
SKJP.CMD: column stripper 

4. WORD· PROCESSOR SUPI'ORT UTILITIES 
$49.95 

FULLSTOP.CMD: chcdu for capitaliution 
BSTYCIT.BAS (.SAC}: Slylo to doc·matrix printerr 
NECPRJNT.CMD: Stylo to dot-matrix printer Ciltcr code 

5. UTILITIES FOR INDEXING $49.95 
MENU.DAS: selects required program from list below 
INOEX.DAC: word indeA 
PIIRASES.BAC: phrase index 
CONTENT. SAC: table of contenu 
INDXSORT.BAC: fast alphabetic Jon routine 
FORMATER.BAC: produces a 2-column formatted Index 
APPENO.OAC: append any number of filer 
CJIAR.BIN: line reader 

BASIC09 TOOLS consist of 2 1  subroutines for Basic09. 
6 were wriuen inC Language and the remainder in auembly. 
AU the routines are compiled down to native machine code which 
maker them fut and compact. 

I. CFILL- fills a Jtring with charaacn 
2. DPEEK -Double pea 
3. DPOKE -Double poke 
4. FPOS -Current ftle position 
S. FSIZE ··File si7.c 
6. FTRIM - remove• leadingspaoes from a string 
7. GETPR-rewms the current prooeJs ID 
8. GETOPT-geu 32 byte option section 
9. GETUSR -geu the user 1D 
10. GTIME -geu the time 
II. INSERT- insert a string into another 
12. LOWER -convens a string into lowercase 
13. READY-O!ecks for avallable input 
14. SETPRIOR -changes a process priori1y 
IS. SETUSR - changer the user TO 
16. SETOPT-set 32 byte option paclcet 
17. STIME-seu the time 
18. SPACE- addJ spaces to a string 
19. SWAP -swaps any two variables 
20. SYSCALL -system caU 
21. UPPER -converts a string to uppercase 

Poe OS-9 • $44.9S · Includes Source Code 
See Review in January 1987 issue of 68 Micro Journal 

A-tlt7 Lq< ... Soutfi 'East Meaia 
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SOITOOLS 
The foUowin& proJrams are included in objea fonn for immediate 
application. PVJ source code available few c:ustomiution. 

READ· ME Complete inruuctions few initial set·up and operation .• Can 
even be printed out wilh lhe included text procenor. 

CONFIG one time system oonfigura1ion. 
CKANGE changes wonll, charaaers, etc. globally lO any text type ftle. 
CLEANTXT converts text flies to slandard FLEX, SK•DOS flies. 
COMMON compare two text files a.nd n:pons differences. 
COMPARE another check file lhat n:pons mis-matched lines. 
COI\'CA T similar 10 A..IDC, SK•DOS append but ca.n a.lso list foles 10 

scn:en. 
DOCUMENT for PVJ soun:c flies. Very useful in examining parameter 

paning aspeas of procedures. 
ECKO echos 10 eilher screen or me. 
F1ND an improve find ccwnmand wilh "pauem" matching and wildcards. 

Very useful. 
KEX dump� flies in both hex and ASCfi. 
INCLUDE a ftle copy proaram lhu will accept "includes" of ocher disk 

files. 
KWIC allows t'Olating each word, on each line lO lhe beginning. Very 

useful in a son proJram, ete. 
LISTDIR a direclOry li11mg program. N01super, but beuet lhan CAT. 
MEMSORT a hiah·speed text ftle soner. Up to 10 fields may be soned. 

very fall. very useful 
�WLTICOL widlh of paae. number of columns may be specified. A 

MlJSTI 
PAGE similar lO UST but allows for a page header, page width and 

depth. AdjuJl for CRT screen ew printer u set up by CONF1G. A 
very smart prinl driver. Allows printer contrOl oonvnands. 

RE..\10VE a fast file deleler. Careful, no prompu issued. Zap, and ill 
gone! 

SCREEN a screen titLing utility. Word wrap� tot to fit screen. Sacen 
depth may be a.hercd at run time. 

SORT a super version of MBMSORT. Ascendingldeso:nding ewder, up 
to 10 keys, case over-ride, son on nih word and son on characters if 
ftle is small enough, sewll in RAM. Jlla.rae me, son iJ constrained 
10 si1.e ol your laraest disk capacity. 

TPROC a small but nice text formatter. This is a complete formatter and 
has functions n01 found in olher formatters. 

TRANS LIT sOfls a file by x keyfields. Olecks for duplications. Up lO 
10 key nics may be used. 

UNROTATE used wilh KWIC lhis prognm reads an input file and 
unfolds It a line at a time. U lhe me has been sorted each word wiU 
be presented in sequence. 

we a word count utility. Can count words, cha.racters or lines. 

NOTE: lhlJ rec ot ucllltlcs consbu ot 6 S·IJ•• dWtt or 2 8" disk$, w/ 
-ru (PL9). J 5-l/4" disk$ or I 8" disk w/o -rce. 

Com piece rec SPECIAL INTRO PRICE: 
5·1/4" w/source FLEX · SK•DOS • $129.95 
w/o source • $19.95 
8" w/source • S19.9S • w/o source S49.9S 

F1JLL SCREEN 1-'0RMS DISPLAY from Computer Systems 
Consultants - TSC Extended BASIC proJnm suppons any Serial 
Terminal wilh Cursor Control or Memcwy·Mapped Video Displays: 
substantially extends lhe capabilit ies of the Program Designer by 
providins a table-driven melhod of describing and using Full Scn:en 
Dirplaya. 

F, S olld CCF, U • $25.00, wl Sowcc • $5() .00 
SOLVE from S.B. Media • OS-9 Levels l and D only. A Symbolic 

Object/Logic VcriliCIIion � Examine debugger. Including inlinc 
debugging, disassemble and assemble. SOL VB IS THB MOST 
COMPUlTE DEBUGGER we have sun for lhe 6809 OS-9 series( 
SOL VB docs it alii Wi lh a rich selection of monitor, assembler, 
disusembler, environmental, execution a.nd Olher misoc:Uaneous 
oommands, SOLVE is lhe MOST POWERFUL tool-kit item you 
can own I Yet. SOLVE iJ simple to usel Wilh comple1e 
documentation, a map I Everyone who hu cwden:d lhis package has 
raved I See review • 68 Micro Journal • December 1985. No 'blind' 
debu&&inl hen:, full screen displays, rich and complete in 
information pn:sented. Since review in 68 Micro Journa.l, this is our 
faSiest mover( 

L.evels I & II ollly • OS-9 $69.95 

DISK UTILITIES 

O S - 9  VI>I.sk from S.B. Media - r-or Level I only. Use the Extended 
Memory capability of your SWI'PC ew Gimix CPU card (or similar 
format DA 1) for PAST Program Compiles, CMD execution, high 
speed inter-proocu communiCIIions (without pipe bulfen), cte. • 

SA VB lhll System Memory. Virtual Disk size is va.riable in 4 K  
inc:re6menu u p  lO 960K. Some Assembly Required. 

LAvell OS-9 obj. $79.95; wl Sowrcc S/49.95 
O·F from S.B. Media ··Written in BAS1C09 (wilh Source), includes: 

REFORMAT, a BASIC09 Program lhat reformats a chosen amount 
o/an OS·9 disk to Fl.liX, SK•DOS Format so it can be used 
normally by A..BX, SK•DOS: and FLEX, a BASIC09 Program lhll 
does lhc acrual read or write function to the special O.F Transfer 
Disk; user-friendly menu driven. Read the FLEX, SK•DOS 
Directory, Delete Pl.EX, SK•DOS Piles, Copy bOlh directions, etc. 
FLEX, SK•DOS users use lhe special disk just like a.ny olhcr A..BX, 
SK•oos disk 

0. 68091680()() $79.95 
LSORT from S.E. Media· A SORT/MERGE package for OS.9 (Level l 

� n only). SCWll reconll wilh rued lenglhs ew variable lenglhs. 
Allows for eilher ascending ew descending sort. Sorting can be done 
in eilher ASCD sequence or alternate col.lating sequence. Right., Jell 
or no justification of data fields available. LSORT includes a full 
ses of comments 10d errors messages. 

OS-9 $8.5.00 
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HIER from S.B. Media • HIER is a modem Jliuarchal storage IY$ttm for 
wstrs Wider FLEX, SK• DOS. It IUIJWel'l lhe needJ of \hose who 
have hard diJk capabilities on Lheir synema, or many files on one 
disk • any ai;:e. Ulllng HIER a rtgular (any) FLEX, SK•DOS 
dlsk (8 • S • hard dlsk) can have aub din:ctories. By this method 
lbc problema olauiJilin& unique names 10 files is leu burdensome. 
Diffcrcot f&lel wilh the exact same name may be an lbe ume disk, 
as lana as they are in differcoL direc:tories. For lhe wincbestcr uaer 
Ibis becomes a mUll. Sub-directories are lbe modem day solution 
!hat all cuncnt larae syatcms uae. Each directory loots to FLEX, 
SK•DOS like a rqular nte, o.cept they have the estenlllon 
' 
• .DIR'. A full act of diree10ry handlina proarama are included. 

makin& lhe operation ol HIER simple and strai&hlforward. A 
rpecial install packaae is included 10 inatall HIER to your panicular 
version of FUDC, SK•DOS. Some assembly required. Install 
indicalel each byte or reference chanae needed. TypicaJJy • 6 byte 
chanJCS in soorce (furnished) and one assembly ol KIER is aD Lhat 
is required. No piOJnmming requited I 

FLEX • SK•DOS $79.95 
COPYMULT from S.E. Media .. Ccpy LARGB Oiska to acveral 

amaller diak.l. FUDC, SK•DOS utilitiea allow the backup ol ANY 
aiz.e diak to any SMAU..ER size diakettes (!lard Diak to Ooppies, 8" 
10 s· 0 etc.) by simply insening diskeuca as requested by 
COPYMULT. No foolina wilh din:ctory deletions, etc. 
COPYMULT.CMD wdcntandJ oormal"copy" syntax and kccpa up 
wilb files copied by maint.ainina di�es for both host and 
receivin' disk tyl\an. Also includes BACKUP.CMD Lo downlolld 
any aiz.e "random" type file; RESTORE.CMD 10 renruc:ture gopied 
"random" mea for copying, or recopying back 10 lhe host system: 
and FRBEUNK.CMD as a "bonus" utility \hat "relinks" the free 
chain of noppy or hard disk, eliminatina fraament.atian. 

Complmly dociiiNIIItd Asstmbly Uutluagc Sowcc foles U.clwkd. 
ALL 4 Programs (FLEX. SK•DOS, 8" or S") S99..50 

COPYCAT from Lucidat.a .. Pasoal NOT rcqwirtd. Allows readina 
TSC Mini·Pl.BX, SK•DOS, SSB 00568, and Digital Research CP/ 
M Disks while operating �mdct SK•DOS, F'LB.XI.O, FtB.X 2.0, or 

FLEX 9.0 with 6800 or 6809 SysiCml. COPYCAT will oot 
pctform miracles, but, between lbe proaram and the manual, you 
lland. aood chance ol accompliahlna a transfer. Also include• 
some Utili.ties to help ouL Programs auppUcd in Modular Source 
Code (Assembly Lanauage) to help solve unusual problems. 

F,Sa!tdCCF$".$5().00 F.S 8".$65.00 
VlRTUAL TERMINAL from S.R. Media· Allows ooe termina!IO do 

the wort olaeveral The user may st.an as many as ciabt wk on one 
term.inal, under V/R7VAL TERMINAL and switch back and forth 
between wk at will. No need 10 exit each one; jUit jump back and 
forth. CompiCLc wilh confiauratian proaram. The best way to keep 
up wilb !hose backaround programs. 

o"' ceo. obj. only. S49.9S 

FLEX, SK•DOS DISK UfiLITIES from Computer Syttems 
Consultsnll •• Eight (8) different Assembly Lanauage (w/ SourQC 
Code) FLEX. SK•oos Utilities for every FLEX, SK•oos Users 
Tool bolt: Ccpy a File with CRC Emm: Test Disk for errol'l: 
Compare two Dilks: a fast Diak Backup Program: Edit Diak 
Sec:tcm: Uncati;:e Free.Oain on lbe Disk; print Disk Identification: 
and Sort and Replace lhe Disk Direc:tOI)I (lD soned orde r) ... PLUS 
- Ten X BASIC Proarams including: A BASIC Resequencer with 
IIXlRAs over "RENUM" like check for missing label dcftnitions, 
processes Diak to Disk inllcad of in Memory, etc. Other programs 
Compare, Mcrae. or Generate Updates between two BASIC 
Programs, chcclt BASIC Sequence Numbers, compare two 
unsequcnoed files, and S Programs for est.ablishing a Master 
Directory ol several Dilks, and soruna. sclcctina, updatina, and 

printing paainatcd listings of thciC files. A BASIC Cross·Reference 
Proaram, written in Assembly Lanauage, which provide• an X·Ref 
Listiul of lhe Variables and Rcaervcd Words in TSC BASIC, 
XBASIC, and PRECOMPILER BASIC Proarams. 

AU Utilitic1 U.clwk Sowrcc� (either BASIC or A.L. Sourc1 Code). 
F, Sand CCF • S50.00 
BASIC Utilities ONLY for Ut�iFLEX •• SJO.OO 

COMMUNICATIONS 

CMODEM Tclecammunications Proaram from Computer Syncms 
Consultsnts, Inc. - Menu-Driven: supporu Dumb-Terminal Mode, 
Upload and Download in non·prococol mode, and lhe CP/M 
"Modem?" O!ristensen pi'Oiocol mode to enable communication 
capabilities for almost any requirement. Written in ·c·. 

FLEX, SK•DOS, CCF, OS-9, Ut�iFLEX, 68000 & 689Ait 
Source S/00.00. witltoWI Sowrce $5().00 

X·TALK from S.E. Media · X-TALK consiau of two diaks and a special 
cable, the hookup mables a 6809 SWI'PC compuser 10 dwnp 
UniFLEX files ditcc:tly to the Unifl..EX MUSTANG.(ll(). This ia 
lbe ONLY c:urrcotly available method to transfer SWTPC 6809 
UniFUDC r.tes10 a 68000 UniFU!X system. Gimill 6809 uaers 
may dump a 6809 UniFUlX file 10 a 6809 UoiFLEX five inch d isk  
and it is  readable by lhe MUST ANG..()2(). The cable is  apecially 
prepared wilb intemal connections to match the non·stsndard 
SWTPC S0/9 IJO Db2S connectors. A specilll SWfPC S+ cable set 
is also available. Uaen should specify which SWI'PC system he/ 
ahe wishes 10 communicate wilh the MUSTANG-020. The X· 
TALK software is furnished on two disks. One eight inch disk 
cont.ains S.R. Mcd1t modern piOJram C·MODE.\.1 (6809) and the 
other di1k iJ a MUSTANG-020 five inch disk wilb C-MODEM 
(68020). Teltt and binary files may be directly transferred between 
lbc two systems. The C·MODEM proarams arc unaltered and 

perform as eJtcelJent modern programs also. X· TALK can be 
purchased wilh or without the apccial cables, but Ibis special price is 
available 10 rqistercd MUSTANG-020 users only. 

X-TALX Compldt (oablt, 2 di.lks) S99.95 
X·TALX Software (2 di.slu Otlly) S69.95 
X-TALX witlt CMODEM Sowrcc S/49.95 

A.-,IApMt 
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X DATA from S.E. Media· A COMMUNlCATION Package for tbe 
Unift..EX Openting Syslem. Use with CP/M. Main Frames, oU!er 
UniFLEX Systems, etc. Verifies Transmission using checksum or 

CRC; Re-Transmits bad blocks. etc. 
u. $299.99 

EDITORS & WORD PROCESSING 

Jl1ST from S.l!. Media- Text Formauer developed by Ron Anderson: 
for Dot Matrill Printers, provides many unique fearutes. Output 
"Pormaued" TextiO the Display. Use the PPIUNT.CMD supplied 
for producing multiple copies o( the • Pormaued" Tat on the Printer 
INCLUDING IMBEDDED PRINTER COMMANDS (very useful 
at Other times also, and worth the price of the program by iuelf). 
"User Configurable" for adlpting 10 oU!er Printers (comes set up for 
Epson MX-80 w ith Graflt'U): up 10 ten (10) imbedded "Printer 
Control Commands". CompcnsaLCJ for a "Double Width" printed 
line. Includes the nonnal line width, margin, indent, paragraph, 
space, vertical skip lines, page length, page numbering, c:entcring, 
fill, justification, etc. Use with PAT or any oU!er editor. 

• Now 1upplied as a two disk set: 

Disk Ill: JUSTZ .CMD object file. 
JUSTZ .TXT PL9 sowrce:PLEX, SK•DOS • CC 
Disk 12: JUSTSC object fJ1Id sowce ill C: 
FLEX, SK•DOS · 059 • CC 
The ITSC and regula.r JUST C source arc tWO separate programs. ITSC 

compiles 10 a version that expects TSC Word Processor 1ype 
commands, (.pp .sp .ce etc.) Great for your older tCJtt fLies. The C 
source canpiles to a s'-'!dard syntu JUST.CMD objec:1 me. U1ing 
JUST J)'l\tu (.p ,u .y etc:.) With all JUST func:t.ions piUJ several 
additional printer formauing IUnc:t.ions. Refercnc:e tbe JUSTSC C 
source. For th01e wantina an ac:ellent BUDGET PRICED word 
processor, with features none of the oU!ers have. This is it I 

Disk (I)· PL9 FLEX only· F. S 4t CCF. $49.95 
Disk Set (2) • F, S 4t CCF 4t 059 (C version) • $69.95 

OS-9 681(000 complete wilh Source • $79.95 
PAT from S.E. Media· A full feature acrc:en oriented TEXT EDITOR 

with all the best of "PlEN". For those who •wore by and loved only 
PIE, this is for you I All PIB features and m uch morel Too many 
feature• to list. And if you don\ like these. change or add your own. 
PL-9 source furnished. "C" source available soon. Easily 
configured to your CRT, with apecial config Jeelion. 

Rtlllkv FLEX, SK•DOS S/29.50 
• SPECIAL INTRODUcnON OFFER • $79.95 
SPECIAL PATIJUST COMBO (wlsoiiTce) 

FLEX, sx•oos S99.95 
OS-9 68K Vmion $229.00 
SPECIAL PAT/JUST COMBO 68K $249.00 

Note: JUST ill ·c· sowrcc available for OS-9 

CEDRIC from S.E. Media • A scrun oriented TEXT EDITOR with 
availability of 'MENtJ' aid. Macro definitions, configurable 
'permanent deftnable MACROS'· all s'-'!datd features and the 
Cutest 'global' function• in the wesL A simple, automatic terminal 
config prognm makes this a real 'no huacl' produa. Only 6K in 
•ize. leaving tbe average system over 165 sectors for ICJtt buffer· 
appL 14,000 plw of free memory I Extra fane for programming as 
well as ICJt L 

FLEX. SK•DOS S69.9.S 
BAS· EDIT from S.E. Media ·A TSC BASIC or X BASIC screen editor. 

Appended to BASIC or X BASIC, BAS·EDIT is transpen:nt to 

normal BASIC/XDASIC operation. Allows editing while in 
BASICJXBASIC. Supports the following functions: OVERLAY. 
INSERT and DUP LINE. Make editing BASIC/XBASIC proarams 
SlMPLEI A GREAT time and effort Javer. Programme.n love it I 
NO more n:1ypina cntires lines, etc:. Complt:te with over 2S 
different CRT terminal confiauration overlays. 

FLEX. CCF. SK•DOS SJ9.95 
SCREDITOR m from Windtush Micro Systems- Powerful Scrc:en· 

Oriented Editor/Word Processor. Almost SO different commands: 
over 300 pages of Documentation with Tutorial. Featu.res Multi· 
Column display and editing, "decima.l align" columns (AND add 
them up automatically), multiple keyauolce macros, even/odd page 
headers and footers, imbedded printer control codes, all 
justifications. "help" 1uppo11. Jtorc common command aeries on 
disk, etc. Use supplied "set·upe", or remap the keybOitd to your 
needs. Excepc for proportional printing, this pacltage will DO n· 
ALL I 

6800 or 6809 FLEX, SK•DOS or SSB DOS, OS-9. S/75.00 
SPELLB "Computer Dic:t.ionary" from S.E. Media- OVER 150,000 

words! Look wp a word from wiJIUJt 'JOIIT Editor or Word Proctssor 
(wilh the SPII.CMD Utility whid operatts in the FLEX, SK•DOS 
UCS). Or check and update the Tat afier enuy: ADD WORDS to 

the Dictionary, "Aag" questionable words in the Tat, "View a word 
in context" before clw!ging or [anoring, t:tc. SPEUB fint checks a 
"Common Word Dictionary". then the normal Dictionary, then a 
"Penonal Word List" , and f111ally, any "Special Word List" you may 
have specified. SPELLB also allow• the use of Small Disk Storage 
systems. 

F. S and CCF. S/29.95 
STYLO-GRAPH from Great Plains Computer Co.- A full·screcn 

oriented WORD PROCESSOR- (uses the Six 24 Display Screens 
on CoCo FLEXJSK•DOS, or PBJ Wordpak). Pull scrc:en display 
and editing; •uppotts the Daisy Wheel proportional printers. 

NEW PRICES 68Q9 CCF aNI CCO • $99.95, 
F, S or 0 • S/79.95, U • $299.95 
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STYLO·SPELL from Grut Plains Comput.cr Co. - Pan Computer 
Dictionary. Comptemcnu Styloaraph. 

NEW PRICES 6809 CCF altdCCO • $69.95. 
F, S or 0. $99.95, U · $149.95 

STYLO·MERCE from OTeat Plains Computet Co. -Merge Mailing 
UJt to "Form" Lctten, Print multiple Fw, eiC., through Stylo. 

NEW PRICES 6809 CCF aNI CCO • $59.115. 
F, S or 0. $711.95, U · S/211.115 

STYLO·PAK - Graph+ Spell+ Merge Package Deal Ill 
F, S or 0. $3211.115, U · $5411.95 
o. 68000$695.00 

MlSCELLANWUS 

TABULA RASA SPREADSHEET from Computer Systems 
Conauhanu- TABULA RASA is similar to DESKTOP/PLAN: 
provides use o( tabular c:anputati� �c:hemes used r�r analysis� 
business, sales, and economic conchuons . Mcnu-dnven: e.atensave 
repon.gencration capabilities. Requires TSCs Extended BASIC. 

F, S aNI CCF, U. $50JJO, wl Sowrcc • SJOOJJO 
DYNACALC -Electronic Spread Shees for the 6809 and 68000. 

F, S, OS·9 aNI SPECIAL CCF • S200JJO, U • $395.00 
OS-11 68K. $595.00 

FULL SCREEN INVENTORY/MRP from Computer Systems 
Consultants - Use the Full Screen lnventol)' System/Materials 
Requirement Plannin& for maintaining inventories. Keeps item field 
me in alphabetical order for easier inquil)'. locate and/or print 
records matehinJ penial or complete item, description, vendor, or 
auribu1e1 · fUid backorder or below stock levdJ. Print-QJU in item 
«�order. MRP c.pability f« the ma.intenance and analysis 
ol Hierarchical assembliea of i.tems in the inventOI)' me. Requires 
TSCs Extended BASIC. 

F, S altd CCF, U • $5()JJO, wl Solll'cc • $/OOJJO 
FULL SCREEN MAIUNC LIST from Compu.ter Systems Consultants 

-The Full Screen Mailina Ust Sy1tem provides a mems of 
mainu.inina simple mailinallsu. Locale all � matehina on 

partial or complete name, city, stale, tip, or auributes for Listinas or 
Labels, e1e. Requires TSCs Extended BASIC. 

F, S aNI CCF. U • $50JJO, wl Sowrcc • SJOOJJO 
DIET·TRAC Fcm.cutet from S.E. Media- An XBASIC program that 

plans a dies in terms ol either calories and pc:rccntaae of 
wbohydrates, proteins111d fats (C P G._,) or arams of 
Carbohydrate. Protein and Pat food Qc:hanges of each ol the s� 
basic food groupe (veacsable, tn.ad, meat. aklm milk, fNit and fat) 
f« a specific individual. Sa. Aae, Heiabt, f>Tueot Wei&M, Frwne 
Size, Aaivity Level111d Basal Metabolic Rate f« normal individual 
are taken into aOCOW1l. Ideal weiaht and sustaining calories for any 
weiJht o( the aboYe individual are calculated. Provides number of 
days and daily calendar after weiaht aoal and calorie plan is 
determined. 

F. S • $59.115, U • $89.115 

CROSS ASSEMBLERS 

TRUE CROSS ASSEMBLERS from Computer Systems Consultants -
Suppons 1802/S, Z.80, 6800/ln.tJ/8/11/IIC II, 6804, 680S/IICOS/ 
146805, 6809100�1. 6.502 family, 8080/S, 8(flOJJn.tJSJC3Sfl9/40/ 
�8/49/C49/S0/8748/49, 8031/S I/87S I, and 68000 Systems. 
Assembler .,d Listing formats same as target CPU's formaL 
Produces machine independent Motorola S. TeaL 
68000 or 6809, FLEX. SK•DOS, CCF, OS-9, U,.iFLEX 

OilY objtcl or IOIUU tacll • JSOJJO 
011y 3 ob�ct or towcc caclt · SJOOJJO 
Set of ALL ob�CI S2DOJJO • wiiOIUCI $5(}()J)Q 

XASM Croa ASHtnbltn for FLEX, SK•OOS from S.B. MBDlA -
This set of 6800/ln.tJ/S/8, 6301, 6502, 8080/S, and Z80 Cross 
Assemblen uses the familiar TSC Macro Assembler Command Line 
md Source Code formll, Assembler options. etc., in providing code 
for the taraet CPU's. 

Complttt .w, FLEX, SK•DOS Mly • $JSOJJO 
CRASMD from LLOYD 110 ··Supports Mocorola's, Intel's, Zilog's, and 

«her's CPU syntax for these 8·Bit microprocesson: 6800, 6801, 
6303,6804, 680S, 6809,681 I (aU varicsies); 6502, 1802/S, 8048 
family, 80S I ramily, 808(WS, Z8, Z80, and TMS-7000 family. 
Has MACROS, Locall..abcls, Label X-REP, Label Length to 30 
Chan. Object code formats: Motorola S·Reoords (tCJtt), Intel HBX· 
Records (text), OS9 (binary), and FLEX, SK•DOS (binal)'). 
Written in Assembler ... e.g. Verv FasL 

CPU TYPE · Prkle uc:h: 
For. MOTOROLA INTEL OTtlER COMPLETE SET 
EllU(9 SISO SISO SISO $399 
SK•OOS SISO $ISO SISO $399 
05916809 SISO SISO SISO $399 
OS9168K $432 
CRASMB 16.32 from U.OYD 110- Supporu Motorola's 68000, and 

has same features as the 8 bit venion. OS9168K Object code 
Format allows this aocs assembler to be used In developing your 
programs for OS9168K on your OS916809 computer. 

FLEX, S�DOS, CCF, OS-916809 $249.00 

GAMES 

RAPIER • 6809 Cl!ess Proaram rrom S.B. Media ·· Requires FLEX, 
SK•DOS and Displays on Any Type Terminal. Features: Four 
JevdJ of play. Swap side. I'Qint scorina system. Two display 
boerds. Change skill level. Solve Chec:lanate problems in 1·2·3-4 
moves. Make move and swap sides. Play white « black. This Is 
oae ol the ttroneat CHESS programs runnlna oa an1 
microcomputer, utimal«d USCF Ratiltg 16CO+ (bm�r tltlJ,. most 
'clwb' playtrt atltigllcr ltvcu) 

F. S altd CCF • $79 .!IS 
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Now we're ready 

INTRODUCTION 

'68' Micro Journal 

All agreed? Wowll I almost got deafened by the chorus of 'Yes. Yes' from all you 
readers out there! Well. how about subsUtuUng 'no cat' for Tom'. ·one cat' for 'Dick', 
and 'legs· for 'marbles'? Now we have: 

1. No cat has 95 legs. 

2. One cat has 4 more legs than no cal. 

3. Therefore one cat has 99 legs. 

I think EVERYONE will agree that Statement 1 Is TRUE. as Is Statement 2. Lers 
Ignore the odd cat which has had an accident and only has 3 legsll Therefore. State­
ment 3 must also be TRUE. Agreed? Sony. but I didn't hear a chorus of 'Yes' thJs 
Umel What's the problem? I warned you that words can be treacherous. didn't I? I'd 
further venture to say that If 'cat' had been replaced by 'XZtrdl' (a sUlcate life-form 
found only on the outermost moon of the planet Jupiter). you'd have been more 
prepared to accept the "logic" of these statements. It's only because you know from 
experience that cats don't have 99 legs that you disagree. NOT because you detect a 
flaw In the •Jogtc·. Why then ts Statement 3 logically TRUE for Aunt Minnie and Uncle 
Fred. but not for cats??? 

You may reasonably ask what all thls has to do with designing digital control circuits. 
My main purpose is lo demonstrate why we convert words to a mathemaUcal form 
when we design control circuits. 9 Urnes out of 10. a set of wrttten or verbal Lnslruc­
Uons spelling out the way In which a machine has to behave can be decepUvely 
"logical" (as we'll see later on ln this series). someUmes lo the point where It's actually 
IMPOSSIBLE to design the specifled machine or clrculll 

I'll let you ponder the cat problem untU you've got a bit more "logic" under your bells, 
but In the meantlme just imagine • • If ll had just ONE more leg our poor pussy-cal 
would be a cenUpedell 

OK. I think we're more or less ready now to begin exploraUon of a strange new world, 
where 1 + 1 Is someUmes equal to 2. at other Urnes equal to 10. and on occasion even 
equal to l .  But never fear. your trusty guide. Bob. (that's me) has been this way many 
Urnes before. and will surely help you over any rough patches we come across during 
our travels. 

I'll try to keep the subject-matter as light-hearted as possible. but don't be mlsled by 
my method - this Is serious stuff. and I'd Uke you to make every effort to really grasp 
what I'm talking about. 

Our equipment Is no more than a pad of squared paper (1 /4 inch squares will do 
admirably) and a sharpened pencll (maybe with an eraser at the other end). So . ... If 

we're aU set. let's be on our way. 

The aim of this series Is to provide you with an understanding of the mathemaUcal 
basis of control-circuit design. to the extent that you shouJd be able to commence with 
an lnlual set of speclficaUons (wrttten or verbal) setung out the Intended funcUon of 
the required ma.chlne. Then you'll convert these specs to a mathemaUcal form which 
you'll manlpuJate according to certain rules. and from the resulting expressions 
construct the circuit diagram of the machine. using either relays or transistor logic­
circuits as the case may be. 

Initially. we'll restrict our attention to control-circuits using relays only. untU we've 
become quite famillar with the various techniques. and then. and then only. shall we 
consider using transistor logic. It's MUCH easier to see whether a network of relay­
contacts will conduct an electrical current than Il ls to decide whether the equivalent 
"logic-circuit" network will output a 'high' or 'low' voltage for a given set of tnput condl· 
Uons. 
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By the way. ln case you've never thought about It before. they are called "logic" circuits 
because their design ls based on the use of mathematical logic. 

l must emphasize that the methods to be taught are, by and large, tools only. and It Is 
entirely up to you how proflcJent you become In their use. It still requires sklll and 
experience to become a good designer! 

The story of the mathematical method of designing digital control circuits really begins 
In 184 7, when George Boole published his book -,'he Mathematical Analysts of Logic". 
Up to this tlme, the study of logic (word-logic, that Is) tended to bog down In confusing 
masses of words. which. With thelr attendant emotional content. only served to conceal 
the underlying logic of what was being said. All of which. translated, means that you 
are less llkely to have a logical hang-up over 'xzlrdls' than you are over 'cats' (With which 
you are quite familiar). and even less likely to get yourself confused With ·x or 'Y'. No­
one could possibly get emotionally Involved with simple letters of the alphabet! 

Several attempts had been made to develop a set of symbols for logical expression, 
together With the rules for manipulating these symbols. but his was the first really 
workable method. It became known as Boolean algebra. However. It was not unUJ 1938 
that C. E. Shannon observed that electrical-relay networks could also be expressed ln 
Boolean algebra, and since that tlme Its study has proceeded at an accelerating pace. 
producing a variety of techniques for designing control clrcults. as well as for the 
analysis of already existing circuits. 

Before we proceed further though. let's explaJn the word "digital". Consider a volume­
control on a radio - It can be turned down so low that we can hardly hear lt. or adjusted 
to any Intermediate setting to give any desired volume, right up to the maxlmum of 
which the receiver Is capable. Thls Is an ·analog· control, as It can be adjusted through 
a continuous. Infinitely-close range of adjustments. But 1f our volume-control could 
only be "clicked" up In ten equal steps. lncreastng the volume by 10% at each step. It 
would be "digital". There would be no possibility of obtatntng a sound-level of 15% for 
example. as thls would be In between the 10% and the 20% ·step·. An ordinary room­
light Is dtgttal (either ON or OFF) but the accelerator-pedal In a car Is analog. 

So here we are at Mile 01 

Control circuits fall into two distinct classes - ·combinational" and ·sequential". A 
combinational circuit (which Is the type we'll be examining for the first few miles of our 
journey) always produces the same effect for the same combination of controls. Our 
simple room-light ls such an example. because whenever the sWitch Is OFF the llght ls 
also OFF. and whenever the switch ls ON the light Is also ON - unless. of course, It has 
broken down. 

In the case of a sequential circuit, however, a control may produce dlfferent effects. 
depending on the past history of the device. A good example of thls Is a readlng-lamp 
with a PUSH-ON/PUSH-OFF button-switch. Here, whether the light Is ON or OFF does 
not directly depend on whether the push-button ls pressed or released. If the light ls 
OFF right now, then pressing and releasing the button will tum It ON. But 1f the light Is 
presently ON. then EXACTLY the same action will tum It OFF. 

I mentioned earUer that we're going to learn a lot about relay control-circuits before we 
tackle transistors. so what better place to start than to take a look at the lltUe monster 
right here? 

o---<o�--•• 

c� 
(A) (b) 
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Diagram 1 a shows the construction of a typical small relay. whlle Dlagram 1 b gives the 
standard symbols for Its various parts. We have a ·nonnaUy-closed· (NC) contact 
between A and a. through which current can flow when the relay coil is not energised, 
and a ·nonnally-open· (NO) contact between B and b. through which no current can flow 
because of the gap between the contacts. If the coil of the relay Is energised (that Is, If 
current Is caused to flow between C and c) a magnetic-field Is created ln the core of the 
coLI, attracting towards Itself the moveable contacts Joined by the dotted Une. This 
causes the NC·contact to open, and the NO-contact to close. 

To the newcomer to this field of study It seems almost Incredible that a network of such 
relays. connected together In a spectflc way. can control a machine through the most 
Intricate processes. even doing Its *thtnklng· for lt. Some of the early computers were 
bullt up from such networks. and It's our purpose to find out how to do this to achieve 
any system of control that we destre. 

z, 

Z2 Diagram 2 

Let's take a look at Diagram 2 for a momenU We see two vertical Unes. and strung out 
between them like the rungs of a ladder are three hortzontal ltnes with some new sym· 
bois. In order to read and understand this diagram, we must lmagLne electrical current 
coming In down the left vertical rail, and trying to find a path across to the right-hand 
vertical raJJ. In row-1 It is unable to reach the coil of relay·Y because the contact of 
push-button·X Is open. In row-2 the current ls unable to flow through llght·Z1 because 
of the NO· contact y of relay Y. but ln row-3 current can flow through the NC-contact y' of 
relay Y. Note that the contacts bear the same designation as the relay to which they 
belong. but In lower-case. y being a NO-contact and y' being a NC-contact. The NC· 
contact would normally be Indicated by a short bar over the contact-name. but as Ulls 
could very easily be confused with an underline ln the line of text above, we wtll use the 
alternative fonn, and Indicate It with a prime. thus y'. y1', y2' and so on. 

The fact that llght·Z2 Is ON tells us that relay·Y Is NOT energised, or NOT operated, and 
so the name of the NC-contact, that Is y', is read as ·not·y". One could argue that the 
fact that Ught·Z1 is OFF also tells us that relay·Y is NOT energised. but this aJn't neces· 
sartly so. The relay COULD be energised but the lamp Itself be a dud, so from now on 
we'll not regard the ABSENCE of a signal as glvtng us reliable Information. 

We can readlly see from our lltUe circuit that If push-button X is depressed, current can 
now flow through the coli of relay-Y. as a result of which both of Its contacts will operate, 
thus turning ON light Z1 and turning OFF light Z2. Aha. I almost forgot to mention that 
controls operated by humans (called prtmary controls) are usually given the name X. or 
XI. X2. etc; devices such as relays, tlmers and so on (called secondary controls) are 
named Y: and the output devices being controlled, such as lights, heaters or motors are 
named Z. 

ll's possible to draw up a table, known as a Truth-Table. setting out the conditions of 
this cLrcult, as shown In Diagram 3 : 

Push-but.t.on X 
0 

1 

Relay 'f y 
0 0 

1 1 

y' 
1 

0 

Z1 
0 

1 

Diagram 3 

Z2 
1 

0 

Here ls our first encounter with the 1s and Os which are going to become our friends 
along our journey. ·o· ALWAYS tmplles a negative, or NOT condition, such as 'NOT 
energised', 'NOT Ut', or even a slmple 'NO', whlle '1' ALWAYS tmpUes the affirmative, such 
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as 'IS energised', 'IS Hr. 'IS so' or just plain 'YES'. 1'hus row 1 of Diagram 3 summarises 
the sltuaUon If X Is 'NOT pressed' - Y will NOT be energised. y will NOT be conducting 
current while y' will be so conducting, Z l  will be OFF and Z2 will be ON. Conversely for 
row 2 . 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

Now we're ready to look at a slightly more complicated circuit In Diagram 4. Here It's 
quite obvious that no current can flow through any of the rows. so nothing ls going to 
happen unUl a primary con trol ls operated. If push-button Xl Is operated. we can see 
that relay Yl will become energised. both of Its contacts y l  will close, and light Zl alone 
will come on. Light Z2 will stay OFF because there Is sUll an open y2 contact ·1n series 
with* the closed y l  contact . 

.c:::::a X I 

...... -0 

_f=l-Xl. 
�--Q 

Diagram 4 

(Note that thls clrcult uses relays whlch have 2 normally-open contacts each). If push­
butlon X2 alone Is operated. relay Y2 alone will be energised. the y2 contacts will close. 
and again only Ught Zl wLII come on. The contacts y l  and y2 In series \vith Light Zl are 
said to be ·1n parallel· with one another. 

From the foregoing we can very easily see that If Xl and X2 are operated together then 
both relays Yl and Y2 will become energised and both lights Z l  and Z2 will light. We 
would say that the control expressions for Lights Zl and Z2 are : 

Zl = y l  OR y2 OR both 

Z2 =y l AND y2 

This UtUe secUon will involve very UtUe that you don't know already. because whether 
you've been aware of It or not, you've learned most of them In the previous secUon. These 
are not ALL of the symbols of Boolean algebra. but they are all we need to know at this 
stage of our adventure. which. by the way. comes under the general heading of SWlTCH­
INO THEORY. This particular name needs no explanaUon from me, I'm sure. Anyway. 
let's take a look at the six symbols we're going to learn. 

y -

y' - * 

---f i4:-- * Transmits current if Relay Y energised 

Jfi * Does so when Relay Y is NOT energised 

1 • IS, eg IS transmitting, IS operated, IS lit, etc 

0 • IS NOT, eg IS NOT energised, IS NOT operated, IS NOT lit 

+ - OR (ie, in parallel with) eg yl+y2 • yl OR y2 OR both 

• AND (ie, in series with) eg yl.y2 • yl AND y2 

This is usually shortened to yly2 • yl AND y2 

And that's IU The first four symbols you've already met. and the last two are needed so 
we can describe a clrcuJt In a completely mathemaUcal form. For example, to describe 
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(i) 

the control network of Diagram 4. we would wrlte : 

Zl - y +y2 Z2 - yly2 Yl - Xl Y2- X2 

Given these 4 exprt!sslons. and the Information that the Xs art! pushbuttons, It should be 
a VERY simple matter for us to reconstruct the original cJrcult·dlagram. Let's pause a 
whUe here to check whether this Is tn fact true by trying our hand at the following : 

1. Draw the following circuit-diagrams. where Zs are lights • 

(i) Zl - yly2y3 

(iii) ZJ- Xl+yl' 

(v) Y4 - yl+y2y3 

(ii) Yl - y2+y3' 

(iv) Y2 - (yl+y2)y3 

(vi) Z2 - (yl+y2') (y3'+y4) 

tn (lv) we understand that a yl contact Is tn parallel with a y2 contact, and this llttle 
block Is then In series with a y3 contacl Distinguish carefully between (tv) and (v), and 
watch out for those NOT signs. such as y l '  etc. 

2. Write expressions for the following networks -

(ii) (iii) 

Well, here we are at Mile 1. and really. It feels so good resting here while you're all work­
Ing away at these problems that I thtnk 111 just relax a whUe befort! we travel on to MUe 2 
of our trip. Hope you've enjoyed the scenery along the way so far. It won't always be 
open country like this • sometimes we'll have to hack a path through a little heavy 
undergrowth before we see dayUght again. But keep In mind always that others have 
been this way before you. and to dale I haven't lost a stngle soul. Granted, some have 
ended up a IJtUe worse for wear, but all have somehow managed to survive. And so shall 
you !I 

I almost forgot to mention that answers to all problems encountered on our jou.mey wtU 

always be supplied before taking ofT along the next Mile. 

·MUe 2 to be continued· 

FOR THOSE WHO 
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LOGIC OPERATIONS • AND, OR & NOT 

Editor's Note: Due to typographical necessity the "overscore" is represented here as an 
"underscore" "_".We apologize for any inconvenience this may cause. 

My friend Denis phoned me some time ago with a problem in one of his programs where he 
was experiencing difficulties in manipulating logic operators. XBASIC has three of them - AND, 
OR and NOT - which constitute a logically complete set, in that any logical statement can be 
expressed with them. In actual fact, though, because AND and OR are logically complementary, 
the set can be reduced to 2 operators, by using .AliQ. to represent OR, or, of course, Q& to 
represent AND. Here the bar over AND or OR is read as 'NOT' - thus NOT AND or NOT OR. 
Readers already versed in the mathematics of digital logic will recognise NOT-AND as NAND, and 
NOT -OR as NOR, and also be aware that one of these operators alone is capable of expressing any 
Boolean logic function. However, let's take things one step at a time, and for the moment get back 
to our basic AND, OR and NOT! For the benefit of readers new to the game, perhaps I should 
mention that Boolean algebra is named after one George Boole, who is credited with being the first 
person to develop a truly consistent technique for manipulating English-language sentences in a 
mathematical form. 

To begin with, I'll reproduce the essence of my friend's problem, and we'll just take it from 
there. Consider the following: 

10 INPUT "Do you need instructions (Y or N)",Q$ 
20 IF Q$ = "N" OR Q$ = "n" GOTO 50 
30 IF Q$ <> "Y" OR Q$ <> "y" GOTO 10 
40 EXEC, "LIST GAME.INF" 
50 rest of program .... 

His intention is quite clear, namely that a response of 'N' (upper or lower-case) should bypass 
the LISTing of instructions by branching to Line 50. This leaves only "Y" or "y" as an alternative 
acceptable response, so at Line 30 the intent is that if the response is neither of these the program 
should loop back and repeat the request for input, otherwise it should fall through and LIST the 
instructions at Line 40 and then carry on with the rest of the program at Line 50. 
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To his surprise, he found that a negative response worked OK, branching him to Line 50, as 
did an invalid entry, which correctly returned him to Line 10. But, and a big but it was, a 
response of "Y" or "y" also behaved as an invalid response and bounced him back to Line 1 0! 
There was just no way to get the Instructions to LIST. I recall having seen similar puzzling 
occurrences with other people, so perhaps some explanations are in order. 

OK then, let's begin by pointing out that 'AND' is mathematically equivalent to '*' (multiply) 
and 'OR' to '+' (add), although Boolean logic expressions usually use '.' for AND, or omit it 
altogether. This is also true of normal algebraic operations, where a*b*c (or a.b.c) is written as 
abc, or 2*x as 2x. A funher point to keep in mind is that, just as in ordinary arithmetic, where 
'multiply' has priority over 'add', so too does 'AND' have priority over 'OR'. Thus 2 + 3 * 4 is 
not simply executed from left to right to form 5 * 4 and thence 20 - - the part 3 * 4 must be 

executed frrst, producing 2 + 12 and thence 14 as the correct result. Another way of looking at this 
is to imagine a set of parens around the high-priority part, thus 2 + (3 • 4). Obviously, if we 
wished the '+' to be executed first we would write our expression as (2 + 3) • 4, as parens have a 
priority even higher than that of '*'. 

So too with AND and OR. The expression A AND B OR C is expressed in Boolean algebra as 
AB + C, which is quite different from A(B +C). Let's consider AB + C a little further, perhaps 
how to express its inverse, that is AB +,C. This is performed by 'complementing' (please, not 
'complimenting' as occurs all too often) everything under the NOT bar, including the implied AND 
between A and B! It might seem that the result should be lOR B AND .C.. or A +I!. . .C. in 
mathematical form, but this is not so, as we would be overlooking the fact that AB form a 'tied' 
pair in the original expression (remember the imaginary parens around them, as in our example 2 + 
3 • 4), and must retain that relationship in the transformed expression. Thus (A OR ID AND Cor 
(A + ID � is the correct answer. 

One small final step, and we are ready to go back and re-examine the little program above. In 
spite of the fact that XBASIC (and several other BASICs too) have chosen the value '-1' to 
represent TRUE, Boolean algebra uses the value '1 '. Everyone seems to have agreed on '0' to 
represent FALSE, however. Before going back to our initial problem, let's take one last look at the 
expression AB +C. Suppose A were TRUE, B were FALSE and C TRUE, would the complete 
expression evaluate as TRUE or FALSE? This now becomes very easy to decide by merely 
replacing the individual terms with their corresponding TRUTH values. So AB + C becomes 1.0 + 
1, reducing to 0 + 1 (1 • 0 = 0) and finally 1 (0 + 1 = 1), or to perform the whole operation in one 
step we would say (1 • 0) + 1 = 1, giving a truth-value of TRUE. In similar vein if A were 
FALSE, B were TRUE and C FALSE, we would say (0 • 1) + 0 = 0, thus producing a result of 
FALSE for the complete expression. How much easier can this thing get? 

One more imponant feature of Boolean algebra to remember, and that is that 1 + 1 = 1. I won't 
go into the reasons for that right here, as it is really outside the scope of this article. Maybe in some 
future series, who knows? 

Now to get back on line once more. First, let's use our new knowledge to check out Line 20 
of our little program. If we assume a response of 'N' then 'Q$="N"' would be TRUE and 
'Q$="n"' would have to be FALSE. Thus the complete logic expression becomes 'TRUE OR 
FALSE', that is 1 + 0, which evaluates to 1 (TRUE), and so the program would branch to Line 50. 

The converse, ie an entry of "n", produces 0 + 1 = 1, which would also cause a branch to Line 50. 

How about Line 30? Suppose an entry of "Y" occurred. Why does the program not fall 
through to line 40 and produce a LISTing of the instructions? Let's examine it and find out! An 
entry of "Y" makes 'Q$<>"Y"' FALSE, and makes 'Q$<>"y'" TRUE, thus the complete 
expression equates to 'FALSE OR TRUE', or 0 + 1 = 1. As the whole logic expression is TRUE 
the instruction to GOTO 10 would be carried out. If "y" were entered we would have the logic 
equation 1 + 0 = 1, and if it were some other entry such as "X", we would have 1 + 1 = 1. Thus, 
any response (other than "N" or "n" in Line 20 which would bypass the problem line altogether) 
results in a truth-value of '1' and a return to Line 10. Problem now is, how should Line 30 hav� 
been written? 
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Let's take another look at the intent of Line 30, and I'd suggest that this would be a good 
policy to adopt wherever 'negatives' are involved, and I classify '<>' as a negative (as it involves 
the use of the word NOT). What was intended was that if Q$="Y" OR Q$="y" then Line 40 
should be executed, otherwise back to Line 10, ie back to line 10 if NOT(Q$="Y" OR Q$="y"). In 
mathematical tenns this means complementing the stuff inside the parens, to produce 'Q$<>"Y'' 
AND Q$<>"y"' ('<>' being the complement of '=', and 'AND' the complement of 'OR'). Line 30 
should therefore read : 

30 IF Q$ <> "Y" AND Q$ <> "y" GOTO 10 

Now an entry of "Y" will produce the Boolean algebra equivalent 0 * 1 = 0, and an entry of 
"y" the Boolean equivalent 1 * 0 = 0. Each expression therefore evaluates to FALSE and would 
cause a fall-through to Line 40, the desired response. On the other hand, an unacceptable entry of 
say 'X' would produce 1 * 1 = 1, evaluating to TRUE and causing a branch back to Line 10. Note 
that I have here used the symbol '*' to represent 'AND' simply to make my meaning clearer. 

Summarising, the technique is to regard all ANDs as equivalent to '*' with an imaginary set of 
parens enclosing the terms on either side, and all ORs as equivalent to '+'. The truth-value of each 
term is then evaluated, from which the truth-value of an entire logic expression can be deduced. 
So: 

Condition-A AND Condition-B OR Condition-e AND Condition-D 

is ftrst transformed to (A • B)+ (C * D), or more correctly AB + CD. Now, by replacing A, 
B, C and D with any given set of truth-values composed of '1 's or 'O's, the truth-value of the 
complete expression can be very quickly arrived at. For instance if both Condition-A and 
Condition-S were TRUE and the others FALSE, we would have 1*1 + 0*0, reducing to 1 + 0, or 
1. Thus the complete expression would evaluate as TRUE, and the program of which it forms pan 
would behave accordingly. 

In similar vein, where A, B, C etc represent conditional-expressions of the fonn 'Q$="Y'", 
'A%<=B%', 'A$>B$' and so on, A AND B AND C OR D would be transformed into the 
equivalent Boolean expression ABC + D, or, for the purpose of calculating, as (A • B • C) + D. 
This expression is then evaluated by substituting '1' or '0' for A, B, C and D according to the 
truth-value of the individual conditional-expressions which they represent. Note that a single '0' 
appearing in a chain of ANDs causes the whole chain to evaluate to '0', so no time need be wasted 
on the remainder of the AND chain. Conversely, a single '1' in a chain of ORs causes the whole 
chain to evaluate to 1. 

Thus if 'A' were equivalent to '0' in our example expression we would immediately equate 
'ABC' to '0' and move on to 'D', as '0 * anything' evaluates to '0'. Or, if the expression were 
reversed to D + ABC, and 'D' were equivalent to '1 ', we wouldn't waste our time evaluating 
'ABC', as '1 +anything' evaluates to '1'. Simple, isn't it? 

Just be careful when complementing logic expressions, as I did earlier, to remember that the 
complement of '>' is '<=' and not simply '<'. That is, if 'A' is NOT GREATER THAN it is 
LESS THAN OR EQUAL TO 'B'. The complement of '<>' is '='. And don't forget those 
'implied ANDs' when complementing from the algebraic form - they should be complemented to 
'OR's and the implied paren.theses around a chain of them retained. 

I hope this Little discussion has helped make it easier to figure out which way your program is 
going to respond to logic expressions, without having to try out all combinations in actual test 
RUNs of your program. 

ANOTHER WAY TO SHORTEN & SPEED UP YOUR PROGRAMS 

Some considerable time ago I suggested convening FP variables to Integers, SPLITting off 
instructions and also COMPILing programs as a means of opening up more memory for program 
space, in addition to speeding up program execution. Here is another technique for use in 
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programs which have a lot of DATA lines which the program at some stage READs and assigns to 
variables and/or arrays. When this situation occurs we would end up with two copies of all this 
stuff residing in memory at one and the same time. One set in the original DATA portion of the 
program itself, and another in the Stack-Registers which keep track of their ongoing values. Quite 
apart from the fact that, when popping in and out of subroutines or executing a GOTO, the program 
wastes time scanning through all these lines in order to locate its destination-line. 

In such cases, just as we did with Game-Instructions, we would set about SPLITting off these 
DATA lines, removing the line-numbers and the actual word DATA, and renaming the resultant file 
to "GAME.DAT". 

Now, somewhere near the beginning of our program we would add a line to the effect: 

50 OPEN OLD "GAME" AS 1 

Of course, if Channel 1 is already pre-empted for some other flle, we would use the next 
available Channel-Number instead. Note that the extension '.OAT' is not necessary as this is 
XBASIC's default extension when opening up a Channel. 

Now we would scan our program for all READ statements referencing DATA in our file, and 
replace the word 'READ' with 'INPUT #1," - thus: 

1000 INPUT #1, A%(1),A%(2),A%(3),X$ 

But be careful to SPLIT off only those DATA items which are actually copied into an array, or 
assigned as initial values to selected variables, and be warned that you cannot RESTORE to a 
specific DATA item in the file. Though you can RESTORE to the beginning of the file by 
CLOSing Channel 1 and then re-OPENing it. Also don't forget to CLOSE the file once you've 
read in all the available DATA items, so : 

2000 CLOSE 1 

Where a scratch variable is used repeatedly, such as: 

100 READ M$: PRINT M$: PRINT: READ M$: PRINT M$ 

it would not be feasible to SPLIT off the corresponding OAT A messages, as they are brought 
into memory just one at a time for assignment to M$ , so these occurrences should be left 
untouched. The example Line 100 would, of course, read into M$ the DATA item currently 
pointed to by the internal DATA-pointer, PRINT it, then read the next DATA item into M$ before 
PRINTing it too. For a fuller explanation of how to use these DATA fLies to your best advantage 
you can do no better than to read the appropriate section in the XBASIC article. 
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A PL/9 interface for 
by Martin C. Cregorle 
10 Sadk:rs Mc:ad 
Harlow, Essex U.K. ISAM 
As soon as Joe Condon's ISAM p a c k a g e  

appeared In the Micro Journal I had t o  get a copy. A 
club matltng list I look after needed a rewrite and I 
wanted to use some form of keyed access Instead of 
the serial rue dumps of an In-memory table I'd been 
using. Well the package duly arrived and was 
Installed and checked out. No problems showed up 
except that It Is really designed for use with BASIC, 
which I never use unless forced to. In any case the 
maJJJng Ust was Written In PL/9 and I wanted to reuse 
as much of It as possible. Only one answer - Write an 
Interface for PL/9 - the library presented here. 

The library ls designed to provide a set of 
maJnframe database-like file handling 'verbs'. I have 
given It the flavour of a CODASYL database such as 
IDMSX because that Is what I use on mainframes. 
The aim was to provide a set of record-level 
procedures whose names would not clash with Ole 
handling procedure names within my normal 
libraries, hence READY /FINISH In place of 
OPEN/CLOSE. I also wanted to create a set of 
procedures that would require only the minimum 
number of parameters for each. and would allow 
several ISAM Illes to be open at once. This requJred 
the tntroducUon of an '!SAM Control Block' to retain 
the values of other parameters as well as the current 
error code for the file. The ICB contaJns a structure 
equivalent to the BASIC string array except that the 
record buffer Is not Included In the ICB. though Its 
length and a pointer to It ls. I could have produced a 
much simpler Interface consisting of just one 
procedure but. although It would have been much 
smaller, It would have also been harder to use. 

Following sections of this article contain full 
documentaUon for ISAM.LIB. the Interface library, 
the IJbrary code Itself, an exact PL/9 equivalent of 
Joe Condon's original demo program (LABEL.PL9), 
and an Interface test program written In assembler 
(ISAMS1M.TX11. ISAMSIM Is called just like ISAM, 
but all It does is to dJsplay the caJJJng parameters 
and return error code 123. You may want to use It for 
Initial program checkout. 

ISAM Is used from PL/9 just as normal. Install 
ISAM and then run programs that call ll. You can 
also compile and test programs under the debugger 
with ISAM Installed but beware that this will corrupt 
the last 4 bytes of the program being tested due to 
the necessity of planting link addresses at 
[MEMEND)-4. ThJs has not yet crashed my system 
but does cause strange effects In the last statement 
of the test program. The actual call to ISAM Is In the 
ASMPROC ISAM. This must be an ASMPROC as 
ISAM corrupts the Y-regtster which Is also used by 
PL/9 as a global vartables pointer. The actual call 
must preserve the Y-re�lster - something which 
cannot be done within PL/9. But for thls no CEN 
statements would be necessary. 

A Up for ISAM users. I have heard statements 
to the effect that ISAM Is slow - I dont find It any 
slower than I would expect a keyed file access 
system to be on a FLEX disk. but one sure way to 
DESTROY Its performance Is to let an ISAM rue get 
fragmented. The easy way to fragment the rue Is to 
create It on an old, fragmented dlsk. The soluUon Is 
to create ISAM flies on newly formatted dlsks, and 
always back up disks by using the sequence: 

a fonnat a new dJsk 
b copy the old dJsk onto the new one 
c file the old dJsk as your backup 
d use the new dJsk as the working copy 

This procedure wUJ have the advantage of 
speedtng up access to all flies on the disk by 
ensuring that all rues are unfragmented. 

IDMSX Is a trademark of International 
Computers UmJted 

PL/9 ISNI lnterfaC<I Do!ll\it.lon 

lnt.roduc:tlon 

11'1.1• d�t M.c:rib .. 0... proceclurel 1n the lSNt.U8 pcoo.d�ue 
lib-rary. nw library h.a1 no d•�e• on ot.Mr procedure 
Uhrar1••· It conulne a ••t of procedur-e• that pcovld• an 
lnterrac::. to JSAH.CHD with a !lavour r•eWI'Iblln; tMl ot c:oo.\SYL 
CLatabluet. 

ona - · 

Iori tSN« control IUoc:l< IIebi Ia - for ucll ISN« flle to be 
ac:cee.Md by UW proor-.. a..nd a record but fer t.o c::..\U1n recorell 
rNd !rc. or wrltlMI t.o t.he tile. nw record aay COIUiltt. or any 
c:a.bio.u . .lon of ¥-•· et.rlnqe. l-n�r•. and rule. 1he 
foUowlnq ·�• vill be uHd ln U.. foll.,..lnq .._tu: 

procedure lett. r 

byte lc:t>CSOI, /' the lc:b •/ 
""""'C301,orticeC301,an I••••• 
ln�eqer aqe; 

-

ThJ• dec.lacee a control bloc)l and a record ot 63 byte• 18nQ'th 
c:ocuht.l.nq or 1 

ortlao 

•o• 

Uaino t.he lnt.erCaoe. 

a at.rlnq or u:p to '' cl\aract.er• 
(the lAy tieldl 
a d.IU atr.l.nq of u:p t.o 2t c:J\auct..era 
• alnqle ¥• flaq 
an lnteqer. 

The ISM PfiCUoe ..uat be loadH beto.re tM c.aUJnoo proqr• 1• 
ru.n . Alt.em.ttlvely t.M tSAMStH proqru uy be lo.Oed ln. lte 
place - t.hh PI'OQT-'- dJapl.ay• ISHC c.all pu.,..t•r• u a 
dobuqqlnq aid, aU.,..lnq Wthl teat.lnq to be eudecs out 
vlt.hout <lok of da.Uqlnq the dlak 1'1' ualnq IINC.QI), 

'!be I'Ue Ia cna \Ad 1'1' the ull : 

to c.r .. te 1"r.STrlL&.1SA wlltl 1000 recorda. each 6J byt.ee lonq 
v!Ut a 30 byte key. 

r••dy ( .leb.l. •telttUe.le.a ... 6l.l0)z 
If di>atatua C .lc:bl then 

beqln 
• •  o •• o I• ••t up t.he reconl •/ 
et.ore(oicb • .  o.ue): 
tr -.t.,atu.aC.lebt t.twft /• error ac:t.ian •1 

-· 

fll\iall(.ies>lz 
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M .nUre tile .. y be read vtth the�� 

readyC .tcb,l .. �enttle. ha•. 6l.l0Jt 
lr dbotatu•t.lcb)-G tl'*' 

beqln 
-oJ.nC.Icb, .Unt .. -1: 
wiiUo dl»tatuo(.lcbt•O 

t.qln 
1• clhplay tlwl record •/ 
obt•ln f .Jc.b,. .n.Jt\.1 .n&M) I 

ond: 
"""' 

finiah(.1d>): 
You uy politlon to ony point Ln the rtlot 

pooltlanC.lcb, .rlrot): 
po•1t1anl.tcb. •MArt.Jn•J: 
poolllon(.lcb, .lottl: 

/• .un. ot fUe •/ 
/• a.roro record vlt.n -HI..s k-r •1 
I• ...:1 of tile •I 
/• poolllon .. y retwn 201 It ony •1 
1• Clllhe.r value 1• evpptlt!d. for the •1 
/• IIICOnd pe,r.,.t.er. •·O· .n.xt •1 

You .. y read a.ny record Jn lhe tll•: 

-•lnt.lcb,.rlrtt, .I\OIM): 
Obtalnf. lcb, .,.,.rtin• • on&IM) I 1• U\h return• -100 1( the r.oord •/ 

J• toun.o doea not utc:h tbe key •/ 
I• bn. 1\aa • htqh.er )tey 1nate•d. •/ 
1• lt h etUl retrieved thouQ.h •/ 
1• sr t.h• reply 1• >0 it h an •/ 

obtainc .tcb., .lut • .  ,...., 1 
obtaiftC.lcb, .next ... MM» 1 
obUift C • lcb, • cu.r rent ... 1\LM) 1 
obt_Ain f .icb,. . prev I OUI, • n&M) 1 

1• JSAM error •/ 

I• readJ next. r·ecord in tile •1 
1• nreacla the CUJ'C'tnt record •1 
/• Aad• preYtoua record ln CUe •1 

a.cotdt Q.n be .tddedJ 

•tore c .lc:b •• ,..., : 

,. lut rooord •a::e•- in tho tll o -Y a. �tl..St 

-iry(.lcb, .-)I 

� It uy a. clo.lotod: 

eraM(.lcb): 

HocL1Cy lJ 1n tact • conven.tence runcttan tha.t caUe •t.ore after 
eraH. 
�r that. the reply COde ahould be Chec:.kecl after eve_ry lSAM 
operuton. There are tvo potd.ble .. t.hod• po1alble •• .u ISAM 
procedure• retu.m reply vat_uea. nwy aceJ 

-.tnt.Lcb, .non. ·-•• 
1r clboUtu•C.Id>) u-

1• error a.ctton •1 

It OI>Uln(.lcb, ..... t. ·-1>0 lb-. 
I• error •� ton •/ 

oo.uuu .. y be called .. ver-41 u ... _. - the r-eply value ia kept 
tU tM nout ISI.H action b called. It errora do occur t.her• 
oro tvo p.-�troo to bolp rb tho probl-• t.n-r -.Jd a. uo..S 
aa toUorwtJ 

I r clbototu•C.Icbi>O Uwn 
beqln 

tlnhhC.Icbl: 
lC d.batatu. C. icb) th.en 

t.Qin 

I• au� to c.loae uw !lle •/ 
t• rs. rou..s •/ 

obort c.lcbt: 
r-eoroa.n.l••C .icb): 

ond: 

/• Coree tlle cloud •1 
/• for.,.obly fix tho Ule •/ 

tb.h h ju.t •n ea.tollil)le, not. • r�tlon! 

�dotlnltlano 

PrOOiduret a�p onto ISNC wrba a1 followaa 

reody ora 
finiah CLOSII 
abort lNITIAJ.LS& 
potltlon 

obta_in 

tiiiST 
UIST 
STAAT 

rl UT • JrCEXT 
lAST + PIU'.VlOUS 
STNtT t NtXT 
liZXT 
CIIIUWrr 
PUVICUS 

1tore NJO 
enM Dlt..ti'S 
� fy DIUZ'I� t NXJ 
roorqtnloo kr.ICRCNils& 
tota�t CN!AD 
-tatuo 

openo on IINI file 
cloMa an 14M CUe 
torOid JJAM CUe c.loae 
.... ru. potltlon vlt.nout 
read-lnq any recorcs. 
c ....... tlntl 
l ....... loou 
c.aoo-.--r voluo) 

rues. t.he ncai.n.ated record 
c-.. . .--.urott 
,_ ........ lttt) 
1.-.--r VOluo) 
t.CIId-.neJ&t 
l.cad-.curr .. u 
(.-.-lou•) 
•t.ore• t.M r.oord 1n t.be tl.le 
.,. ... tM cuz·rent record 
replaoea tM CWTent r.a)rel 
tlle r·�:ry a rte:r AaCaT 
new ISAM llie ••t,up 
return• t.M current. r•ply 
va1ue tor t.h• tile 

Par.,..ter Ducrlpt..ion 

. .- rUe operotlon ror potlllon ond obtoJ.n; 
one ot: 

.tlra·t .laat .next .current .prevlou• 
or 

• -.ey Whee• the brl• .tr.a 1 k.y 1 hold• tJ\ei record 
1<-r to a. fOUnd 

ISAH tUe control block reference 
ISAM !l.lo ..-r 
l-r lomqtb lrlrn klon Chou in tho tHo) 
ltrlnq cant.olninq tho Ulo ,.._ 
ltt&nd.ud filo -· o.q. IITI'IUI.I&.\1 

.rec 
rent 
rl., 

reference to U\e tll"at. rteld 1n the recl.)rd butter 
mabeT of recore11 ln the ttle 
record lenqt.b 

-100 t.he record returned by OBTAIN c:so.•nt Ml.Ch 
tho qlven loy 

201 ottOIIIPt to uoe POSITIOtl Ln tuch o ... y thot o 
record vould be re•d• 1 ••• not. tor lSNt verb• 
l'lJt.ST,. lAST, or ITM1'. 

T1w proc.crurea .are1 

obort Cint.-T .lcb): 
Forca.ble e-loM Ute ttle CMy leave eorrupc. 
fi.aq ••t• 

dl»totuelint-.r .lcblt 
Jooturn loot reply coo. frca 0 ru. 

oruellntoQOr .ld>l: 
Delete t.Nt current. record 

tln.lohCintoqor .lcbll 
Clo•• t.he rue 

fom.at Cinteqer • .lcb# lda Dft• oNMI 
int.eqer rent. rlen, kl.,) 1 

c.r .. te • nev cu. a• ld (n&Md on&M conta1nino 
rent recordt ••c:h rlen bytea lonq. k•yed on the 
rlnt klon Dyt.oal 

�rytinteqer .Lcb; ¥• . .rec): 
0\onQe t.bo -.Lento of tho current r .... r.s. -lnq 
1 t 1D tho !Uo • • ....,. uory 

ot>Ulnlint- .Lcbt ¥• . ...s . . reclt 
bt.t'lwe • record fr• the f.Ue. 1be nc:oTd la 
••l�..s by the voJ1>0 or • ...s. 

potlt.lonCintoQOr .lcbt ¥• . ...Sit 
Poaitlcn U\e record pointer viU\ln the rue. n. 
pooltlon It aot by the volue or • .-

t'eady(inteqer .ieb, ida ¥·• .neaet lnteqer rlen,l.len) 1 
0pon tho tUo ,_ In .- u IINI idontJ.or ld. 
The record lonqtll It ouppU..S ln tlon and tho 1toy 
lenqtll 1n Uon. 

roorqonloolintooer .lei> I 1 
lloor;onbo tho ruo. 

atorelin._r .lcbt ¥• .roe): 
St.o·re a MV reconl lft \.he tll•. 

PIJt liNI lnt.orr..,. control bloct definition. 

1"he ISAM Control aloc:.k le dac.l.a�ed aa a 50 byte ar .. 1 

byU lcbl�lt 

It .,,t rMOin 1n ...:ope lhrouot>out tho porti on or proqroa uolnq 
tho r 11 01 lhb .. ..,. tbot It ahoula a. doclor•• ,. caobo 1 do to 
or Ln tho outt-n proc:Mun to uoo tUM rile bondllnQ. 

'the blOCk 1• requ:CIK 1nt4'rnaUy •• an array ot 2) lnteqer1: 

t.ocotlon 

t O 
• I 

•4 
•S 

., 
,, 

•• 
,, 

Po1ntor to til IlSAK fUo ......,. .. 
2 

Polnte.r t o  ISAM �nd 8trin.o 
-nd 1-.qtb 121 

Pointer to tl4 (flAil fllo noM) 
IAnqlh or rHo,_ Cup to 14 

Pointer to •2• Ckecor� •h•l 
l 

Pointer to •U (IINI rllo alu in reoordtl 
l 

To be Continued Next Month 
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WINDRUSH 
Micro Systems Ltd. 

WO<IItiO Ulbo<atO<oes !Reg Ollocel 
NO<Ih Wtlsham, Norlolk NR28 9SA 

Tel t0692l 404086 

fele• 975548 WMICRO G 
MAPCON fPPIOWid consutwus 

DUAL PROCESSOR MDS RUNS FOUR OPERATING SYSTEMS 

VlndN.tsh "tcro Sy"tr-•1 l.l•fttd ere PltUtd tO t/WtO!JinU tl\.tr t-.dlet.­
avaH•bflhy of U'le\r Model 10001009, 10001010 •nd 8000/0lO ltD$ s)'•u•-t wMch 
c� alto urve •• O[R urget fll•tdw•r•. 

llte "OS '1''"" h bend Oft • sunderd 6tJ, 19"" reel .ountint s�t.- fined Into • 
ct.sllltoo �tlOivtt:. In thh (Of'lfigv-ratfOf'l unrestdtted ecuu to 1U syatt• 
IIOdulu h vh ttl.t rur of th-e uu. Th coepuur ''"" h •lto tvttltblt tn a 
19" t'tca.. -.owntint version •10 fw\l ecuu tro- the front for 0(" tCJO\Iettiont. 

Ute �o�ur un choo .. bet�teen 6809., 66000, 66010 and 6IOlO procenor urdt tnd 
btt•ttn tbt FLU, OS•9/Lntl 11 OJ-9/t..evel II., ..,.,: tM M•9/61C 'Proteuton.tl' 
ooetttif'lg aytt•••· l.n tU sytt"' tfte rec\,. dh\ ltOttQt tnd 110 hltdw•rt ,,.. 
tcltntiul. thh tNbln u�oe "" uttr to conttourt th• ''""by tfllf)ly changint 
pt'oc•uor c•rds. ff'lt 6809 proctnor card •UCJ!POrtt Ute 'Ltx, OS•9/Ltvel I tftd 
01•9/Ltvel II optrtt i,g ''""'· fh 61000, 68010 ·� 61020 procutor cuds 
twPOOrt tltt OS•9/68C Optrath'"' trn.-. lf'l• 6.102'0 prouuor ttrd includes ,.,. 
M61811 Uott if'IIO potnt co•procenor wllfc.ll h tw\ly ti.'C)C)Orttd by OS·91 ... 

Syn.. tut�oo�rea tnchxN • chOtu of prouuort, 1001 f"U)' suth "'0 

wah•stete suth: •M, bauery bubd cloc� ul..nder, tour u .. z.uc aerial poru, 
t� c.ntrOf\tet Ntallt\ pt'tnter ports, • ZS ,_, CvnfOMNtUcf) v•�t..tuer end • 
ch.olc• of S.t5• or J.S .. 1 IWI Cunfo,..atttcil Hoop,. dh\ Clrtve. lh IIOduler neturt 
of th• t11tH eMblu h to be custo.iud to tndhdduel r.,qut r .. e"U et ""r'f low 
coat. 

r,-otul syu .. cons art •• fotlo-u 

�L 80001009/r 61809 or-oceuor., Ooftlt •teory., n..u 0/S 

�l 10001009/02 61809 pr«enor, 1 "'0 .,...,,.,., OS-9/U�ttl II 0/S 

tll91.00 

LUSO.OO 

MOtl aoD0/010 U.S "h'- 6t010 pronuor,. 2S6 Kb ....ory, OS-9/611C 049S.OO 

Modlfl 8000/010/1 tz.5 fllh• MD1D prouuor, 1280 <b •.-ory, OS-9/6.81( t4064.00 

-� 1000/0lO 16.67 Oht olaOl0/61111, SIZ OCb -ry, OS·91681C t409S.OO 

-� 10001020/1 16.67 ""' 6a020/6MII, 1536 OCb -ry, OS·9/6tl t�1.00 

48 August "87 ·sa· Micro Journal 



®M�AINC, 

...... � .. �� 
ItO .,. 1000 
.., .. .,. t••uft� 

IOITORJ:AL COIITAC"r 1 
KA rt V•roruyau 
5U/928-6804 

11£\DZit CONTAC"r: 
lt-ry ltarJlatlii9 
5U/9U-6700 

:tl!(!Ul'RY llZSl'ONSIII 
ii.Q. Creen 
P.O. &ox 52013 
Pboenlx, U 1501l 

ltO't'OROt.\ llft'RODUCIS 4lt X 4 STM'IC AAJfOOit ACCZSS ICEMORY, 
Tl!ll liOIU69 

AUtin, Texa.e, May 11. 1987 • • •  Motorola'• NOS -...ory Products 

Oivialon J.ntrodQc- a JWW 41t x 4 StAtic R.A.M, the WOC6269. 

Pabrlc:at.d ..-inq ltOtorola • o eecond-q.....,atlon blqb-partol:ll&n<>a 

o1Ucon-qata 0108 (BOlOS U:l) tacl\noloqy, t;b!a t\llly atetlc 

dea19" el1a1nat.. tbe n- for eJ<tenwl aloobl or tlainq 

atrobee, wtllle 0108 circuitry recluceo _.- co�tion an4 

provideo better reUa.billty. Wltb • faat acceae tlae of 35na, 

tblo ...,lee io aultabla for c:ach• and otber ou.b-50na 

applicniona. 

Slallar ln doolqn to t h e  Motorola KCKU68, tho MCK6269 h a 

taat chip aelect veraion teaturin9 ec:c••• to data in l.Sna 

Kaxiaua. 

Tho l!Cit6l69 to orqa.nho<l 4K x 4 and oparatu under a olnqlo 5V 

aupply. The device haa lov Active AC pow•r operation of 90aA. 

Kaxt..u:a and 40aA Kax1au·a under DC concHtlona. 

The 35na MCMU69 c:ontonoo to tho JEOEC otandord pinout. It io 

availo.bla ln a 20 lo&<l photic dual-in-line pacltaqo an<l to 

prlco<l at $5.78 in 100 place quantltlao. Order t.hh <lavica by 

opaclfylnq l!Cit6l69P35. 

For aore intoraation contact your local Motorola salu Ottice 

or authorized Motorola Dietributor. 

1-..;; Electronic Specialists, Inc. 
171 Soolth M•ln StrMt. Natlctl, Mus. 01710 

(1171155·1532 

t.'NA TTtNDED CottPIJTtR PROT!CT10!1 

Eltctrontc Spac:lalists announces expansion of thalr 

Uc.attanded SysU!I Powar lntorrupter Line. Dasl&ned to 

protect Unattonde<l c0111putar and other systems froa vio:ent 

power (luctuetlons or out.t�e3, the lnterTupters dltcoa.:��&ct 

AC po>�er vhan ! rragu l a r rtlu occur. 

AutoN tic and �aDual Rue t 11odals oro nov available. lD 

oddttlon, stral.ht blade and '!VIIl conrtguratlons for U, 20 

and )0 Amp ctrcul ta aro ofCued. 

Electronic SpactaUsts, lnc. P.O. Box J89, 171 S. !tolD St, 
Natick, ltassachu .. u.o 01760 Phone: 800·225·4876 

NEW PRODUCT ANNOUNCEMENT 

The PADC-DAC-8 ,LAB"' 
UR.DA II pleued to announce the avallabUity ol the PADC·DAC·S 

,LABTN. an ,\niiOC to Dlaltal and Dlaltal to Anllot Converter e1paoslon board 
rnr the PMnOOpi.AIITN.nr rnr any device ..,lth t..,n II h it parallel ports At a 
Notebook Computer TN eJpansion, the A/0.0/ A ronv�rter comu ..,lth a 3 rlna 
mountlna tu nt oonveniently Into tbe P6aooo pLABTN 

The pLAB™ series Is centered around popular mlcroproceuon. e a .  
68000. aOa6. ete-. and tUI)poct chips ..,lib opt'ratina system tolt..,are. Thtt 
comhinotlnn radlitates pr.,.rammlna the micrnprncuM< In ill native 
I111�1Ml Janauaae ..,bile provldina easy access to th.e deveiOPIIIent system 
hard..,are 10 that itt siltnalt can be Interfaced to tbe rell ol tbe ..,orld and 
the mlcroproeeuor syne111 can be used to observe and control puts ol the 
real ..,orld, 

As an eumple. ihe P6aooo pLAB™ It a 68000 microprocessor ..,hh 
keypad, LED dllplay, � IC bytea SRAW, a IC bytes ol EPROM. casselle lnterfa«>, 
sdt..,are oparatJna system. P<l"'•t supply. instrUdlon manual and 
Proarammer·s Reference Manual completely paetaaed in a 2 inch 3 rlna 
binder, i.e, a Notebook Computer TN. With an eduntional and student price 
rl S I '17.50, the onst llarrif>r tn prnvidlnt indJvldualir.ed lnllrUdlon on 1 
mlcroproeettor deveiOPIIIent system It broken. 

Mucll ol lhe ..,orld operates wilb oontinuout anaJoa sianall. To 
simplify laboratory ezperlments and computer oontrol, an aptional accessory. 
tbe PADC·DAC·a ,11LABTM, provides a channels ol aniiOC to dltilaJ oonverslon 
and a channels ol dlaitaJ to anaJoa conversion botb ..,ith a bits per channel 
The PADC·DAC·a ,11LA8™ , complete ..,ith P<l"'er supply. Instruction manual 
llld notebook also aelll for S 197.50. 

The PADC·DAC·8 ,11LAR™. provides a convenient Interrace bet..,Hn 
tile mlcroproee•- and rut ..,nrld slanals rnr e1perlmentallon ..,lth the 
control ot 1 variety ol electronic, electro-mechanlcll. etc.. devices and 
systellls. The cloct Is frH runnlna to alve the latest ava ilable SliD Pie thus 
�dlitltina IIIUitlple IIIIIPiina frequencies across eiaht channels ..,ithout 
complicated tl111lna tc:be111es. The mulmum u111pllna rate is a runc:tion ol 
the nu111ber ol dlannels ln use ..,ltb a mui111um ol 10 I: HertL 

Tbe control ..,ord provides for setec1lon tA": I 1 I Input/output • I bit, (2 I 
channel selection· 3 bits ror AID llld 3 bitt ror DIA. and 131 • tinale bit for 
simultaneo�s D/ A oonveuion. 

The double buffered D/ A converters uoe a sinal• convert tianol to 
mate it possible to precis ely output sianats ror sampled dati control 

The lo.., cost. Sl97.,0. mates it possible to use the PADC·DCA·tl 
,11LADTM, ..,1111 the P6SOOO J&LAB™. 11 an educational tool ror Jtudent 
protects and one ol a kind testlnt and ezperlmentallon. 

The PADC·DAC·II JILARTll features include: 

• a channels Alllloti/Ditlttl Conversion · S bits 
• a channels Dfaitall Ana loll Conversion • a bits 
• Conversion rate II 10 I: Hertz ror sinal., channel operation 

Additional chlliMit ..,11.1 derate IK>COfdlna to user .oft..,are 
• Voltaae input compliance •,· 12 volts 
• Volltte output compliance •,· 12 volts 
• All output channels double bu ffered to allow simultaneous control 

outputs 
• P6tiOOO JILAB™. Interrace 
• Parallel Input/Output Interrace 
a Individually addressable dllliMll 

• Printed Circuit Bolrd 
• 3 Rlna Notebook Binder 
• User Manual 
• 115 V AC 60 Ht Pv'to'er Adapter 

The PADC·DAC·S JILABTV lilts for $295.00 ..,itb 1 ditce<�nl price ol 
• S I 97.50 for Educational Institutions, Faculty and Students. To order. oontact 

Quuitronics.lnc. 1-aoo-2�5·�192, in Pt\ -411·7�5-1663 

For technical Information. contact URDA. Inc.� 12·6S�·a732 
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.,_.. llMr OfMIIbl 

---"""'r_oz_ 
�O...,DII._I>Z_ 

lDITORtAl CONTACT: 
=-� 
READOI CONTACT: 

==� 
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68 MICRO JOliRNAL 
c-pu �.or P\lblllhlnc c.nw 
111100 CuNnclr. Smllh Rood 
P.O . S... 848 
w..-, TN 37343 

0... Sir, 

Codo4631 
Novo! l!Murd! Lobonl4ry 
Wuhln,rton. D.C. 20376 

I .-nlly-llhlo lotl.or 14 Or. K.M. P111 who wriw Lbo C column for your 
joum&l. Ho,...or, he bad liuJo tamlllority wilh lhe Modnlooh ond, lhtr<'fo.,, 1 
lhO<iJhll ohoWd 11'7 Lbo Modnlooh �on of68' Mic:ro Journal. 

II()' quullono c.nl.or oround the u11 ort.he Modn141h l'luo u • om all numbor 
<nulther dolna ld•nllfte caleulallono on my deok14p (or. numerical oolullono14 
low climeMional ordinary dir& ... nllol oquallono oyoU!mo), bull think many or 
lhem would opplyiO C �on 88000 compulon in renerol. 

I ho .. Vied uolnc Fottron (Microoof\.Ahoof\). bull hovo found t h e t  It lo dunky 
end bua;r. """""" d ..... p,..nt lo palntw, coml"lACCIO ooy Fonran on lho 
VAX. AltO. In ,.nerol,l1.111 not food otPortran.l hove reetnlly bqun 14 prorrnm 
InC (...U., Llchllpood C. a vory nic>o pocbp) end, ollhourh I'm otill • novice, I 
hove ft>w>d C 10 be 1110,.. "tu�tural", even Cor many odoatiCoc computlnc 
"''Piicollou. ll'o • r-tl........,. wilh • lot or pollntlol. But there aro oomo 
problema. 

0.. the Mac all C � oppoNDIIy Ull the SANE (&and&rd Applo Numonc 
Emi-l) lbr thoir Ooellnc point oponllono. n.- aro vory oeewaLo (80 bot. 1 
thlMl. but U..,. an .W. 'Tblo lo • eune for odoallftc axnpullnt • ...., Ooeu,. PGlD1 opondooo ..,..the namo ot the pme. MlcrooOI\ PONaD. on the other bond, lor 1111 ILo other CMi.lt.o. haolt'o own lloollnc point roullnoo builtin.. Thio malt" 
Portran ....,..._ wilh loto otlloellnc point opontlono run 2 14 4 (moybo ..,.,.., 
��-O..W l.ho.ft thoir C....,. ... ,.,... (dopendi"' on the pndolon-io uainc� 

�. alboillmllllor, problemlolhot C loeb -otthe ni-olFortran 
whidl ua ed.o�Yta ho .. come to Hko: orn1 boundo eheclrlna. .....nlow alarto. ...-... .....tab�. cli-...!Oftld lrftyol4 out>procrama. ole. Work """"""" can bo tou.od at u-but they decrKl ,...... wbot .. -uolty. nica -mane 
J&.,.,.... end on>ii"'NMttL 

My �dono an U... I ho .. haord •I rumoncl (on • locol BBS) thet there uou 

• NOIOeola lit or !loa tina PGlD1 roullnee wbich aro fu1.. Do Lboy or 11117 ochan uiot' 
Con C .......,_ lib ..W.. moko - oiU...? If oo , how bard lo i ll Who would I 
contac\11 ,_117 oaw • book llllod C.• about"" <A TAT> "'"""'on 10 C wbich 
oppoar.d 10 OUilf'O'\ 

.
� otthe lhlnD I lib about Ponnn -4hlnp lib, vedoro, 

mo'"-.t1PI tbock1nc end o pperoally .... -. 0... llll7lhlnc Uko lhlo uat for 
t h e  NaclnlOoh or lo anylhinc In the wwb for ll? ,.,.. there C librsrioo ot odenllll c 
roull- av.Uolblo for uo omoll 11- p....,..._ro? lo there a v.,..;on o f "Unt" 
(1)1)1 ehockl"') tor mloro'o, lho Naclnolooh,ln poorllculart 

Editor's Note: Louis, thanks for the leiter. Your 
observations are essenJially correct, a.s concerru the 
MacinJosh SANE rourines. 
I think your best bet is to look. inJo the MacinJosh 1/, or 
one of tM 68020168881 upgrades. The Mac II should be 
available sometilm! this summer. It hos the maJh crunching 
68881 and is driven. by a 68020. On. modified Macs to that 
configuration. tM speed up has been dramatic. 
My personal opinion. is thot any HU will be slower than. 
assembler (even. with a 68020168881 combo) so the use of 
C. or any other 1/U is going to be degrathd, in speed, to 
some degree or another. Even Fortran. To that end, 
assembler is still "King" . 
The "LinJ" program is available from several C vendor for 
the Mac. Usually it is fiO.Ined SD�Mthing different (maybe 
for copyright reasons), you will have to check. with 
vendors on that accoiUII. 
We use the Apple MPW set of/ILLs. This includes a very 
good C (110 LinJ), straiglu Pascal and Object Pascal a.s well 
a.s all the OtMr programming aids available to the Apple 
developer. This total package is about $6(}().00. This price 
covers abour everything available from Apple. If inJert.rted, 
conlact tM Apple Developers Group· A.P.D.A. .. 206 251-
6548. 
Maybe SOim! of our readers will have more info for you. 
CoodLuclc. 

DMW 

MAitiON E. WOlfE, COMP\JTU CONSULTANT 
'·-··..,. l.OMONO Oft.. 

CJUlNOA.t..a.. CAUf'OfiHIA •1101. 

C:O...aut.w,. Publlahti'\D L•llt•,... 
68 "'I C'tO .10Uf(NAL 
�'IM C••••nct,..• hun 
ao Bo• ••9 
th ••o,... rH 3734:1 

J�� '-:i�'t.'lA4 

o.... c. "'• Paee•e .,.,,el• •c u. • ..- Hot••• '" '"• Jun. 87 •••u• •• 
ve,.v tnt•,.••• lftO• OUt tne..-. •• at\ eM"'o.- Ol'\ 04119• '"· ._ ••v• U••t 
bi�I"Y (,.aCt tOfte �a'W'\Ot a)Nay-. tMt .... ., .... a.ent.-ct ••ttet.ly aa a d.eiMal 

fr""actiO"'· fht• •• not �t. r�,... • •  a clue '"' the fact '"•' 
•• \he onlY factof" Of Ute N•• of bi,.,..y ,...Ot'"' .. el"'taliOft, •• ala.o a 
raetOf" or the .,. .. or "'• dec a-. t evat... A It Dtn.a,..y ,,.act·� 
Cal"' De ...-eo.._••"'•CI ewactlv •• a deca .. l f,..C\.101" v.atftQ the .... 
�,. or CIIIOita to the ,.,lht or ,,. ootnt. 

••�,..., e .. • •• a1a � o�•-• •.:s . .,,,_.r-v ., • •• •• o.ct .. l e.n • •  ,... 
... -. 

he'auea 5. • fact.o,.. of tna b-.•• ot tna o..ra-1 •y•\--. •• f"'I\ • 
f•c\.... Of bl"'-r")' b•._.• -o.\ Cll.c-a-1 fr"�\l� c-•"""0\ H 
,..Of"e••nt.o •••c\ •• tn ••�,..y. 

I n•ve • Of"'OI- *''" ..,.,C'h t nooe � t•n h.•lo -• 

'""'""c"••.a • CoCo I 1. 1'\ooano 'o w•• '' •• • ,.,...,�• on _, tlllollte 
eteftoel 0.1•''•'"• "'"'"""'""9 oet. lev•l •· fr*- I '''* tha\ the 
........ """' Oft tf'l• CoCo •• ••t •'- ... oo.. ,., .... ....... � 
"•• ••ny .,.... O"t no\ a.M. 'the.,.. .,... .J:ee •t'IG ..... 1 " .. .,... 
•tth wy 0'"� t•,...•""-1 •M .,.ant•"'· I -""' to ,.•,••n ,,_., ........ 
Ho- c•n t eet ••th•,. ... or\ trw. 80 Of"' •no'"•"' eoeect on tM CoCo? 

Slr'W:.,..•Iy 
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Oen1lemen: 

--
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The Unlvcrshy or Phuburah Con ference on Modclln1 and 
Simulauon •s plcucod 10 announc<' 1ha1 we w1l bco sponsorina 1wo 
shon coutses: 

COURSE I • PROORAMM!NO ANQ INTERFACING THE 68QQQ 
MJCROPROCfSSOB 

COURSE 2 • PROGRAMMING ANQ INTERfACING THE 8086 
M!CBOPROCFSSQB 

ANNOUNCING TWO SHORT 

COURSES 

COURSE I • PROGRAMMING 

AND INTERFACING THE 68000 

MICROPROCESSOR 

AND 

COURSE 2 • PROGRAMMING 

AND INTERFACING THE 8086 

MICROPROCESSOR 

DESCRIPTION OF lOTH COUISU 

Learn huw to proaram cuhcr the Motorola 
&l!OOO or o.be lnltl 1016 mocroproceuor end 
on1crlocc 11 10 1he rul world 11 1 112 dey 
c-onunu•nJ education couucs at the Uruvcrshy 
al Puub•rah. Course schedules tr< alvcn 
below Then ahon couues are aporuore.d by 
1hc Modchna 111<1 Slmulohon Conlcmoc:t. 

The IOP• ct co•crcd in each thou course 
oncllldt 68000 (or 1086) uchlleclure. 
lddrcn•na. 1nstructlort act. proaummlna. 
ptuphtraiJ. tupport. c o m  m u •• c a 1 1 o n .  
oftltriKina. cloocd loop compu1u eot!IIOI, tiC. 

£1ch ahon coune lnclvdu S hovu or lectwc 
.antJ 11 hourt of hapd•·Qp hbprasory 
cspuuocc Eactr. Jlu.dr-nl wi ll iadt•edu.ally 
perform ec•ptr• mcnu lftd act PfOIIImmlnl 
pr1c11ct wuh hol/llcr own lndlvldull P61000 
�LAB"' (ar P"OMb !'LAB"') mocroprocusor 
tJe•tlopm�ru 'Y"t"' and hu/1\cr own 
1ftd1•1duol PWWEI jOLA8"' wl r c • w r 1 p 
e\plntiOft ten 

n•:ST OF' ALL .. 1he P68000 � L A  II"' (or  
P8086 �LAB"') mlcroproccuor dtvclopmtnl 
•Y•tcm ond lhe PWWEB �I. A II"' (lOIII hsl 
procc H601 on whoch you lum 11 YOURS TO 
KFEP •nd 11-c lvomc woth )'IIUIIt 

INTENDED AUDIENCF. 

E•ch sllon course Is suouble lor lacutoy 
mcmbtrs •n compvcer •c�ence. computer 
cn,pnt�cuna and clcctr•c•l cnaencertna 
4rrarlmrnu. prKttr-•nl cnainccu. JC'Itntlett. 
1c..t•n•c•••u. "''" "hool 'Jvdcntt. collcae 
tludtnu •�d onyont tbo who wollld like 10 
lurn tboul 1111 61000 (or 1016) procttsor and 
intcrfac•na il lo th& nat •Ofki. 

INSTRUCTOR 

Tile lnllr•coot for 1he sborl courot h 01. 
Marlin H. Nlcklo, Prolouor or Eltclrlcal 
EAalnttrlna. Unlurohy of Phuburah. St•cral 
frtdUtlt tuillUU Will 1110 be a•eilablt 10 
UIIJI in lho ltborOlory uulon._ 

'68' Micro Journal 

SCHEDULE OF ACTIVITI£5 • lOTH 
COURSES 

P!llST DAY 

1:)0 Colfcc and Donuu 

9:00 L·tCiure 
Archloocourc, 
Rcprcsc ntatlon, 
lnatrvctlons 

•t: Ovcr•hw. Basic 
Number and lnformulon 

Simple l'roaremmlna 

10:00 LABORATORY II: Vltlltl lAd Audio 

Rupon It •lib 1he P61000 I' LA I "' (or 1'1016 

!&LAB"') 

11:00 LUNCHEON IIUFFET (No Clwae) .. 
Op1iontl con1inuona pracllcc 

I :00 LECTURJl 1 2: Addreulna. lnurucolons. 
end 61000 Cor 1016) Proarommlna on 
AIKmblf Lanauaac and Nollve MochiM Cock 

1:00 LABORATORY tl: ltcinlomntnl ol Ltc1urc 
U ead tl Conctpu 

4:30 QUESTION AND ANSWI!It PERIOD 
(Opllonol) 

o:OO UINI<ER (lndl•oduel lnohouvo) 

7:00·� SI!LP STUDY 

SECOND DAY 

1:30 corru ""d Do<lu11 

9:00 Lcc1ure •l: lnlcrltci na 10 the 61000 (Ot 
1036) micropro«uOt and ouppon chops 

10:00 LABORATORY 1): E•puomcnu onvolvl ftl 
lhc 1urnona on or llahu. runnina mo1ors. 1nd 
rc.adlna swhch 1npuu 

12:00 LUNCHEON BUFFET (No Chora<l .. 
Opuon1l con1inu1n1 prlclicc 

I 1)0 I.F.C'"TURE ••· Data communlclllon and 
C.\letnaJ control or tht •icroproceuor 
(Interr upti) 

l•OO LABORATORY 14· St'riel Communlu1ion 
hom nne 611000 lor 8016) 10 eaollltr 61000 (O< 
A081l) utona ll!c RSZ32C lnltrftce. 

� 10 QUESTION AND ANSWI!It PeiUOD 
10p1ionel) 

6 00 DINNER (lndovldllol lnhlelive) 

t llll·" �� SJ.L� STUDY 

1mRDDAY 

A 'I() Coflu and Donuu 

Y 00 Lcc1urc tS: Muhlplc procusors. 
coproccuors and proccu conttol. 

10 00 Dtmon.urauons \Ulna suppott 

cquopmcftl (Ot ll!c 1'61000 "LAB"" (o. Plo&6 
"LA 8"' ). Autmbltlt, Cloted Loop Conltol, 
Sllftll PtOCCUiftl 

12:00 Course Complc1cd 

August'87 

REGISTRATION INFORMATION 

Oalu: As Lls1cd In lhc Table Below 

Co/No-Go Dale: As Lb1cd in 1hco Table 
Below 

PLACE: BI!Nl!DUM EI'IOINEERINO HALL. 
Unlvcrsuy ol Plll•bllrJh. Piusburab. PA 
IS261 

RFGI TRATION FF.F.: S6llO (lncludu S� 
on cquopmen1 you take home whh you) 

I)EPOSIT: S200 INonrrlund1hlc unlcu course 
•1•1('' nut JtiJ 

The Rcalolrllion Fet of S600 lncl<des 111 
nn1co, 1 P68000 (or P8086) � L A B "' 
mtcYoproccuor dewclop,.cnt Jyatcrn 1nd 1 
f•WWF.A "lAB"' wuc ·•rap captntton kn 
tncludtna cabtu. conncc;IOt. dupJ and 10011 
llnl>l 1"1 procc ol $161'1). lllCftdlncc II 111 
lr"unu. labontory seuionJ. d'Jc:uulons tnd 
dtmon\lttt•"'" an d 1wo luncheon huHc:tt. 
ktflt\UIIIM ••II M ltmuc:d to tiK cepacuy o( 
our kcture htll. Therefore. your dcpo•ll or 
$200 Is nonulllndlblt u.nlcu a No.OO cltcisoon 
io mldt In which .,.,. your dtpooh will be 
returned. We muJt r·tc:tl•e your relisuallon 
lAd ,...... dtpotil lOt lhc - by Ill< Oo/No­
Oo dal& tilltd below. Tilt b&l- or $400 will 
be due on lhc Rrs1 dey or lht eouru. Ptt .. e 
bri., • check or cash 

m REOISTI!It 1'011 THI! SHORT COVRSI!. SEND 
YOUR NAME. MAIUNO ADDRESS AN0 A CHECK 
(MADE OUT TO UNIVERSITY O F  
PITTSIUROH) A) R  A $200 OEPOSrT TO: 

Marlin H. Mkkle or Wllltem 0. Yost. Modtllna 
tnd Simul11ion Conlcrtnct. )41 lentdum, 
l!nalnttrlna Hell. Unl•euhy or Phuburlh. 
Piluburab. PA U261. Tel Noo. 4ll·614·9612 
or • tl-a2•·9616 

SCHEDULE OF COUISE OFn:RINGS 

couis£--No:i-�-;io-ciAM�ING--ANo 
I N T E R F A CING T H E  UtOO 
MICROPROCESSOR 

tfQ. Q.a.w Ootlio·Oo D•lf 

1.1 Scplcmbtr AU IIlii 21. 1937 
n .. 19, u. 19t7 

(Solurdtys) 

I.Z Jonuary January I, 1981 
21·13. 1911 

1.) May Z. l. 4, 1918 Apt it U.19U 

cou-as£--No.--
z
- �-;i-oc RAM �lNG--A No 

I N T ERFA C I NG T H E  &OU 
MICROI'ROCI!SSOR 

tfQ. Q.a.w adia�a Dm 

1.1 Oc1obcr Oc1ober I, 1987 
ll,ll,H. 1917 

2.1 Ftbrury Jenuory 29. 1911 
ll.ZO,l7, 1981 
(Stlurdoyo) 

2.l Moy Z. l. •. 1911 April IS.1911 

--------------------------------
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CPI 
PO BOX 11'\9 
H1x.an Tn l'1J'tJ 

1 waa preseture '" rurnsatung \IOU >""�.., Shall acre.. I �ave 
chec� ad ou t  looc:unv the 'loot bael a nd t&nel th.a:. tP,e aort 
t•- <69000 BMhzl ror i!O. 000 lte'U c1ro� rrCl' 1 2  to s.s 
aeconda, a worthwtule gasn aanca tt coats nothtr!.g ;.n coda 
atza. eeea�Jee all at•�"�• r-aac� tl'!atr aoot. Ln one o••• t�ara 
1s no •••Ptlag no repeats 

Ia 1t at &ll a Shell eort"' 1 don't •f'IOIJ bt.Jt. 1t ...or,.• 
better. 

Whtle t -..ae at u. l dut a c:utcloscrt '" ,. net • t"'ll 
utp1e ... "tatton beeauae at t.he ata::l onrflOw orobla�• t.t'lat. 
COI"'e wlth unrest.r&cted recvra&va calla <each atac� rrar--e 
reQYtre• i?'t bwtea), Just • ctr1ver tor the Shell aort. lhtt 
tlf!'"lnQ fh..ctuatas. c:Jt"Cb.atll\if because Of Satlf"'QS tn peC'to.tU)ft 
a12ea. aartano lO 000 ate-a •" a�t l J ••co":1s It '!I.a., n.ot. 
be ...orth the potantaal orab.a�a fer � a a•aU oa n 

1 
! 
] 
� 
5 
li 
7 
II 
I 

10 
11 
1! 
13 
1� 
15 
IIi 
17 
IB 
" 
zo 
!1 
!! 
23 
r'l 
25 
!5 
!7 
211 
l'J 
lO 00000000 � [550000 
]1 OOOCIOOO'< '11117311JC 
lZ 
33 00000008 !el!tOOOC 
3'1 oooooooc l!lililDOOII 
]5 
]li 
l7 
311 
3IS 00000010 tzet 
'tO 000000 I 2 57JC 
'11 0000001'1 7 001 
'I! 00000016 11041'1 
'll 000000 18 1708 
�� 000000110 01M10 
'15 
�li 
�7 OOOOOOIC �CI't 
'Ill 0000001£ [51110 
'19 
SO OOOOOOZO K.UOOOC 
SI�-
5C! 
53 OOOOOOC!6 i!IO'I 8 
,.. OOOOOOC!II 'llfiHOO 
55 oooooozc 
56 
57 
58 
59 oooooozc 5311] 
60 OOOOOOi!E 611:0 
6 ! 00000030 BBBC 
&C! OOOOOOJC! 61f8 
13 
·� 0000003'1 � 
65 
66 OOOOOOJB 'II EDFfrC 
67 OOOOOOJA !2•9 
68 
69 oooooox eeoc 
70 
71 
72 
73 
7'1 0000003E ,JC! 
75 
76 000000'10 llCI 
n 000000'12 115010 
78 000000'1� 110!11 
79 000000'16 1C011 
80 000000'18 i!OI I 
Bl 000000'1 11 ZO'I !I 
ee OOOOOO'I C sora 
113 
Itt 000000'1£ ZOllO 
85 00000050 60010 
86 

Jt• l...ll..On 
10�5 '' �•r�•rd A l!Z 
Loa An;elea CA 90027 
2tl-'165-i!!l91 

• sn.art ·• • .. o cUf"tecS Snell aort 

• UOIO .nac-t<&ltat.c:o.mt.> 
• long &laat.c:ount 

• reatur•• an atetended look back 
• and wobble� there are no rapeata. 

: no --..apt leg. 

• U..• ClO/aD-·•1 •-• ecrat:ch r·eg&aters 
. 
• �tlM tr ....... potntar/o(fHte 
tp equ a6 
count .ctU tl: 
1Lat tiQU 8 
• r-otater eqvat·•• 
IMkl equ eO 
bakl aqu al 
baa lat. aqu a.l 
tndx equ c12 
COYntar aqu d3 
lntvl � d"t 
�ca Mll.l a't 
aUJre eQ.u C:O 
t.eroat aQU aS 

;
•h•rt 

l&rdc tp,aO 
.av-. l dZ-d"t/al·aS,·Cap> 
• Joed cellar •a para•atera 
aova.J countCfJ)) ,lntvl 
-.1 llatCrpl,IMa_lat 

• reJM&t .,htla anta rval , 0 
. 

nxt tnt.1 
ler.J tnl.vl 
beq axat 
- 01,110 
�p.J &ntvl,dO 
beq "" ..., b 
aGd. 1 CIO.lntvl 
no_wb 
• c.alculate tndalt 

1 e 
rana•NCI 
8V01d. • 
anctlaaa loop 

tN wobble 

1110ve.l tntvl. lNhc co� and • •  
lal.l •i .•net• uaacale 
• .. t counter ror thaa pa.e-. 
tiOYe.l r;auntttp),eountar 
M.lb. 1 1 ntv 1 , COI.Inter 
• anltlaltr.e pcuntera 

aove .1 tute let. target 
lu (t..arget.lndx.l )  . •ourc.e 

• cc�c:ara •·•· ,.�� •• ,; •-;. a .... r 1-;t 

dec c .. • 
� 1 •. :o... ... •er 
b'""l n t .r� 
t:�c.- t a!)-.ro:eJ• :ar;Jet.J• 
ble a.ec :: ... t 
• .. ..,. the sowrc:e 

aove • ·c�c:e atora 
• load .ookbac� ocuntera 
1•• ·'H taro at). tla"l 
�v•. 1 ba� l,tMk� 
• rot.ata t target) to�arel 
.eve 1 (balo 1) taou:rca) • 

• boaat taourc:e) aa tuoh •• At w111 go 

-· 
eu.b.l u'CSx,bak2: UlXS•� ba\tl 
• l naaonA not to rot-ate Cbalic.!) 
c•p.l b aa l•t. b ak2 
bla re•tart 

o-p.l tb•kil.atore 
bgtt r-t.art. 
_.,1 Cb•k2>. Cbakl) 
.ava.l ba.kl ;bekl 
bra booet 
reeta rt. 
.:we.l at.ore.Cba.kl) 
bra dec._cnt 
ax1t1 

out ot bound• 

wrong aaze 
rotat,e • •  
update bakl 
repeat 
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IIIIQV-.1 Capl• . cs.2-d"t/ai!-aS 
""I" ro 
ru 

• Q;kart .a 

• • racur-.&va partatl� acr-t 

• lr "laat • Sa fr0111! tO ll·7 U ... :8 1 
• SM11 aart at, 1f' nat. part.tUan 
• at and do r.cura&va calla. 

• t.ek:ea pcuntar and cOtJnt. rroa at.acl!;., 

• VOID qkart.C•basa,c:ount> 
long •b .. e , cOI.If'\t 

• 40/dl. aOtel acrat.Ch r-aotate...-. 

• csartne f'ra• poanterlorr .. ta 
rp e,qu a6 
baM IIQU 8 
count equ 12' 

Nlanca aqu dO 
head eQu a.l 
t.a & I atau a"i 

lank tp, •o 
• .. ..,. t!M)t'ktng reglatMr-a 
�.1 a3,_a"',-Capl 
• load caller ·a par..etar• 
lllQVa.l baaa(f'p),head 
eove.l countCto>, dl 
• how long a a 1 &at? 
aoveq •Z. dO 
CMCJ,l d01d1 
blo ex1t 
aoveQ Oli!7,d0 
cop.l dO,dl 
btu no aha I l 
.ave.l en. -Cap) 
eova,l heed.-Cap) 
pea C!One(pc) 

�ra _aMrt. 

no aN�lla 
• calculate !Of 
lal .1 •l.cll 

c i!? 
noth&ng to do 

> 127" 
te» DlO 
cou"'t 
b••• 
Mt UD O&t, • 

ancl 1 ... 11 

lea u,..cS,cS1.1) .teal 
oa;• 

• c.ar'"c:. er:Jeree ••• � .• 
•• :- • ::l •• • • •• -:. 

be:!r •! ::. _ _ .,. •• -; ..... , 
• :.e1 • :e .. a-:.• !:-;- ·.::.a 

,..c.... ... •• " :s •• : :: ••• � ... 
1"1 :)· .... ,., • •  :2 ,. •• :: c: • •  lJ 
,.z:r •• 1 cat a .. ,. ... •• c 

ta&1 Marc..._. :aa.: ror •••••"':.• 
• •••• t�n aQua! to t.,• b•l•n(;• 

Qtr rot 
• back."'o PGA��"�ter. c.a-ooere 
CIILD .1 - t•& 1 .. b. lanc-e 
blt. ptr rgt c.oo blQ 
cne grl juat raght 
• st. ••w be tN ca1ll•tan 
cao.l nead.tatl 
bla coil &de •• at •• 
e>r! 
• ...ap, 
eove.l 
-ave. I 

advanca htlacl potnter 
Ctatl>.<t.adl• 
"lance. <t.ea.l) 

. 

• • Mad • ••arches ron.ard ror va h,.a 
• graatar than/equal to the Delane• 

s:atr trt 
• e:o-.pare. advance txu nter 
cap.l (NtaCS)•,balance 
I>Qt ptr lrt too .,..u 
baq pl2 c:ollt•aon"P 
• beek\10 pou'lt.er . .... P 
-.1 -<headl , Ctull 
�a.l balanca.Che•d) 
• 1111eke f..IP the other CKUnt.er 
ttr• pt.r- rat 

pll! 
Cti!P.l Nted,taal 
b�& ptr Itt 

COllide 

eall la&on? 
• dupllcatet 

• balerca belong• tn low �rtltaon, 
• eo NOVe tall poanter 
add.w •"t.tall 
page 

• rwa.ll"'e1 ve oa 11a1 
• eoc"'t t:N low pertltton 
.aw. I tatl,dO get count., 
.W..I IMMCrpl,dO tn bwt .. 
ler.t •z,c10 -.1. 
• al.a oat count tor high parUt.lOft 
•ub.l dO,countCrpl 
MOVa.l dO, -cap> 
-.1 buecrpl,-hp) 
ar _qkert 
add.• •l.ap 
• now •ort the other Of'le 
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Ill 00000078 C!fOC 
112 0000007� 61" 
113 
II� 
115 
118 0000007C 50'tf 
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Ill 0000007[ �COFIBOO 
liS 00000082 �!SE 
U!O 0000008'1 �£75 
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Dear :;r. IV1llio...IG: 

.cwe.l 
eovw.l 
bar 

done1 

countCtp>. -Cep> 
tat l, -C•p> 
_qQrt 

• two extte; f'ir·et adJu•t• •tack 
add.w e&, ep 
exit• 
.ove��.l CeD>-.,•J-•� 
vnlk rp 
rta 

. .,., 

I juct ·:till\ toO. tv add s.:>oet::i:l& to tile B1 t-D.lolcet oo 
t!l�t <lthor Or.'llero .:>! Sardi o ST-2900 co::tpact C!JU • s 
170n't have no .uci: trJu'Jle e.o I O.id ::ottine on-line 
to :SBS. 

I a:J usina XcO:I9 l ->de:: :·r0;;r= ve:::�ion 10 ::or 05-9 
level 1. nottlin-; fancy, but sin ce in aoseobl¥ 
lancuace, very tact. It ·.:nc �itten by one of our 
canadien nei,;hboro, CreG t:orse. Juct !'II'ite, 51\SE 
please , o..'ld I'll •:J. vo y:>u tho dottil'l ar.d address. 

Tha.n!�s, � 
Rlil Chad':'licl: 
Route 2 Bo:: 102 
Uerr aope, Pa. 18933 

CONTACT: E. Ky .. Tyner 1-300·522·7627 

Dove Comput9( Corporation, manufacturer ol productivity enhancement 

products lor the Macintosh and industry leader in I megabit CMOS SIMM 

technology, has announced a speaal rebate program for dealers and 

distributors. 

DOVE's Memory Products DIVIsion will offer trade-in credit to dealers and 

distributors lor the 256K SIMMs which are replaced and returned to DOVE 

In conjunction with sales of their MacSnap"' 1 megab1t SIMM products. 

Credits will be allowed on a 1 :1 basis versus MacSnap purchases. 

According to Rick Greene, VIce President of Sales and Marketing, this 

program •s Intended to be managed by the dealers and distributors to the If 

desired advantage. "It affords our dealers and distributors the oppartun•ty 

to offer an additional discount to the end purchaser and 10 increase their 

sales margin.' Greene said. "And� eliminates the waste oi256K SIMMs 

which -e not being utilized alter a Macintosh Plus. SE or Macintosh II 

had been upgrad&Q with our 1 Megabit CMOS SIMM products." 

'We are always looking lor ways to improve productivity and to make the 

most of resources available to us. We're excited about this program 

because it will benefit everyone-our dealers and dlstnbutors. the end 

users and DOVE COMPUTER." 

DOVE COMPUTE.R CORPORATION, located in Wflmington, North Carolina, 

designs. manufactures and marl<ets memory, communiCations and software 

products lor the Apple Macintosh line of computers. The Company's 

products are used primaroly in business applications and are sold through 

Slaw •aS.rsfan• 
6721f>trto"""'" ·-Colliloi1N94611•••�1200 

COftAC'f: Larry Rooonthel 
(415) 339-UOO 

anaaa an'I'SIU UIIIOUIIC!II8 na nuo.-ca 
unotu•u c a-e onnoNIIII'f enTD. 

OAn.\IID, CA -- Siern Sy•�c-• today announced the releuo ot 

sle.rra c, • c lanoque9e co•pller •nd cro•• developaent .,.ckaqo 

for the Motorole 68020/61181 •-<led ay•t .. o aarkot. 

•sierra C provoo that hl9hly optahed cocle cen be produced 

vltbout alowlng dovn the developMnt cycle, • eaid Sierra 

Syat ... ovn.r lArry Roaen·t.hal. •eoaplle, aa11eable, link and. 

download la typically lO ti.aaa ta.eter t.ha.n on c:o•:parabl• cro•• 

develop�•nt packa.9ea. on the other hand, the code produced 

1'\U\a ra ater and ia aore co•pact t.ha.n the code produced by 

c:u.rrent leadel'a .in th• optiai&ad erose co•:pller aarket . .. 

Sierra C includea a co•pller, aaaeable.r, linker, clownloadera, 

ca.plete C run-ti .. library, tile •yat ... tloating point 

aw_lation, librarian, coaaand 4river, a_nd object code 

utilltioa. Ho•ta currently Include tho 1� PC/AT under MS-oos 

an<1 the DI!C VAX under VIIS ond UNIX. The uaer intt .. rface io 

identical accro•• oll hoe to. 

Tho package he• been <leei;ne<l opeciflcally for a�<lde<l 

eyat ... appllcattono, providing Ceaturoe like ROM.tble, 

poeition independent an<1 re-entrant code, run-ti .. 

inltiollzatlon or etatlc dot.e, and oupport tor re,ldent 

llbrorioe and hl9hly fra�n�e<l ad<lreeo apac•-· 

Tho PC/AT hooted version of Sierra C run• at opaedo co•parable 

to VAX vork•t•tlone. The AT verelon 1� provided with an 

Interface cable (patent pending) which pa.-.lte parallel 
dovnloacla to the tarqet ayat .. at ape.ea far 9r•ater than 

traditional oarlal aethoclo. With tho pardlel dovnloa<ler, • 

100,000 byte uecutable object con be <lovnloa<lo<l ln two 

eecon<le. A oorlal dovnload of tho eue pr09ru uoing s­

recorda at 9600 baud vould ta.te over five ainutea. 

Tho coepller I• Cull 11 ' R and eupport.o propoee<l AII.U 

extena1ona auch aa at.ructure peaaift9 and th.e *void", "enu•*, 

•conn• end •volatile• typa•. Capiler optl•lutloM Include 

loop invariant r..aval, atre"'9"th reduc·tiona, co-on 

•ube.xpr .. alon rellOVal, folding or both lnt.qor and tloat1"9 

point typ.a, 9lobal r09later allocation by colori"9, <lead code 

reJ�Dval, branch ait1nq, and optional tra•• reaovol. 

"Sierra c runa at interactive ape.csa, lettin9 proqrauera aake 

and t•at aany •ore aod.itic.tlona per clay than vith o·tlaer 

ayat ... ," aaid Roaenthal. "Thia 9reat1y lncreaa .. progra ... r 

procluctlvlty and obortone over all dovoloJ)IOont tao. • 

Prlcoo for Sierra c are SZOOO tor tho PC/AT and $4000 to 

$10000 tor VAX baoed eyate... Scheduled dlacounte are 

available tor •ul tiple copy purchu... Sierra c ia available 

tor ablpaent today. 

Locat6d in Oakland, Calitornla, sler,ra Syata.aa la a qrovi09 

co•pany <lecUcated to provl<ll"9 toolo for th• ellbed<led oyateu 

aarkot. Previouely enga9ed 1n the <leo19l' or h1gb opeed 

9nphlco oyn.... Sierra Syet .. a <lovolopocl sierra c ao a 

result of it• dlaenehantalent vlt:h e.xiatlnq croaa develos-ent 

toola. 
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(Ciassifieds Assubmitted-NoGuarant86s ) I 

DAISY WHEEL PRINTERS 

Qwne Sprint 9 - S900 Qume Sprint 5 - S800 

HARD DISK 10 Megabyte Drive - Seagate 
Model N412 S275. 

3 - Dual 8" drive enclosure wit.h power supply . New 
in box . SJ25 each. 

S - Siemens 8" Disk Drive , SIOO each. 

Tano Outpost D, 56K, 2 5" DSDD Drives, FLEX, 
MUMPS, S495. 

TELETYPE Model 43 PRINTER - wit.h serial 
(RS232) interface and full ASCD keyboard . S250 
ready to run. 

SWTPC S/09 with Motorola 128K RAM, 1-MPS2. 
1-Paralell Pon. MP-09CPU Card - S900 complete. 

(615) 842-4600 M-F 9AM to SPM EST 
••• 

SWTPC 6809 system 5709 , dual 8" drives, 8212 
terminal, J28K RAM, Okidata wide carriage with 
tractor feed . S2,000 or best offer. 
462-0551 or 536-0018. 

• •• 

Have many 6800 and 6809 bare and working 
boards and manuals . Send SASE for list. 
Ron Mauceri, 2037 Dewberry Ct.,Wesllake Village, 
CA 91361 

• •• 

GMX 68020 C omputer. Never used. 16.7 MHz. 2 
Meg Ram. Ooppy. 25 Meg HD. 4 serial. I par. Wit.h 
C. UniOex OS. et. al. 
S5500 new. Only S3995. Marc Talisman. 
(714) 582-9100. (714) 532-3466 eves. 

!!! Subscribe Now !!! 

68 MICRO JOURNAL 
Subscription Rates OK, PLEASE ENTER MY SUBSCRIPTION 

U.S.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50 
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SK*Dos·· 
Tho G,_lc DOS •• f01 68000 IIPI>IbtiOI'It •n 

* lndustr'it Conrtot 
* Bt.�sin.u Vte 
* EdvcotloNI Computing 
* Scl011tlroe Computing 
* Number Crunctung 
* Oodbtod Sy11om1 
* lurntey Syuenu 
* 01� Colloc:tlon 
* S•ngl•-d Computort 
* But Olitntod Comc>uttfl 
* GrtQhict WOfltUiltont 
* On.-of-1 kind Synorns 
* Advonad Hobbyon VM 

SK•OOS ts • t�ngte-ulltf dttk operetlnQ •vs.em for computers using MotOfOII 32 bh CPUt 
tue:� •• ttte 68008, 68000, 68010, 1nd 68020. It provldn t�o powtt ol 1 full OOS. yet It 
,..mole 1nd u:sv to uw. 1nd w•fl tun on svstemt hom 32K 10 16 meglbytn. BKM�a 
SK • DOS 11 toJ;Iy lmplorntntod on 1 new IIY'ttrn, wt call It "Tho GtnttiC DOS" winch 
aiJOM orograms wrhttn fOf on• system to be run on rnenv oth•tL 

SK • DOS comtt With ovtt 40 commonds ond •vJtorn PfC>gl'lml,lncluding • 6809 tmuliiOI 
whoeh ollow. 68K SK • DOS to run oppllcttiOI'I P<C>gl'ttns end l1nguogn dovtlopod 101 6809 
SK •OOS •nd oth., sylutml. Msemblen� e<tttou. and h•ghtr lnel langua.ge auppon are 
�·leblt hom third PlftV 10h�re vtndof's � throuof' pu·blfc doma:tn 10hw�re. 

SK• DOS 11 >vlillblt 101 slngl...:opy 01 dloltr 111 ... 11 wollosOEM flcomlng. Single c:ooiH 
cos\ $125 tu"Qt.mt ., to l'f'Jilabltsyst�l}. Extrtm�V ttlrtctNa OEM lkensJnt tetmt1ra 
oiJO ovolloblo. An opuonot Conhgur1tlon Kit oon�lns • doullod Conflgurotlon Monuol 
and two d•sks of tOUret cOde fOf l'f11tm .ctapuhon, including tource cocH for 1 tvtt..-n 
monl101/dlbug ROM 1nd othtt P<OVrl");; u11ful 101 odoOting SK • DOS to Mw systtrnL 

u\__ ..... �;.DOS 
��, STAR-K J \SOFTWARE SYSTEMS CORPORATION 

P.O. BOX 209 MT. KISCO, NV 10508 Ul•n•t 0287 

TELEX 610601677< 

SOFTWARE FOR 680x AND MSDOS 

SUPER SLEUTli DISASSEMBLERS 
EACH $9&-FLEX $101·0519 $100.UNIFLEX 

OBJECT·ONLY •t,.lont: EACH $50-FlEX,OSit,COCO 
onterliC:IiWfy generlll8 ocurce on disk with t.bels , inetudl xrtl. t>nary eddlno 
spooedy 6800 , 1,2,3.5.8.916502 ••""" 01 Z8018080.5 ..,slon 
OS9 ..,_,alSO processes FlEX formal olljec:l lle t.rdor OS9 
COCO DOS ovallablo in 6800,1,2,3,5,8.916502 -.ion (not ZAI0/8080,5) only 
NEW: 118010 disassembler S100·FLEX,OSit,UNIFLEX,OS/.._88K,MSDOS 

CROSS-ASSEMBLERS WITH MACRO CAPABILmES 
EACH $50-FLEX,OS/9,UNIFLEX,MSDOS,UNIX 31$100 ALU$200 

apecHy 180•.6502,680 1 ,6804.6805,6809.Z8.Z80,8048,8051.8085,680 10,32000 
modular O'OSS·assembWirsln C. w•lh loadltrnload u�lo�es NOW: 0Si9-68K 

ocureestOtoddillonol$50oach.$10010t3. S300101al 
DEBUGGI'«l SIMULATORS FOR POPULAR 8-BIT MICROPROCESSORS 

EACH $75-FLEX $100.0519 $80-UNIFLEX 
OBJECT·ONL Y .. ratont: EACH S�OCO FLEX, COCO OSit 
Olleract/oltly slm<Aale �.lnduclt disasembly IOII'IIIlttong, binAry ed.ting 
specoly lOt 6800/t, (JO)eSOS, 8502, 8809 OS/9, Z80 FLEX 

ASSEMBLER CODE TRANSLATORS FOR 6502,6800/1,6809 
6502to &809 S75-FLEX $85-0Sit $80-UNIFLEX 
6800/t to 6809 & 11809 to posl!Jgn.it>d SSG-FLEX S75-0SI9 S$Q-UNIFLEX 

FULL·SCREEN XBASIC PROGRAMS with curoor control 
AVAILABLE FOR FLEX, UNIFLEX, AND MSDOS 

DISPLAY GENERATOI'\IOOCWENTOR $50 w/oource, $25 wfthout 
M AILING LIST SYSTEM $100 w/tource, $50 without 
INVENTORY WITH M R P $100 wlaou r .. , S50 without 
T A8UlA RASA SPREADSHEET $100 w/tOUtce, S50 without 

DISK AND XBASIC unUTY PROGRAM UBRARY 
$50.FLEX $30.UNIFL.EXIMSDOS 

edit dsk -a. oort -y. tNtltUin muter c:ataloO. do chi<IIOtiS, 
,_.......-0t Iii c1 BASIC_.,, "'el BASIC P"CJJ'&f". etc. 
ro>FlEX ......... InducltiOtlllnd-orly 

CMOOEM TEl.ECOf,UJNICATlONS PROGRAM 
$100·FLEX,OS/9,UNIFLEX,M$-DOS,OS/9·68K,UNIX 
OBJECT-oNLY .. ,.,.,.,., EACH S50 
,__,..,...,. W!l111erminal mode. ile tran$1er, MOOEM7. XQN.XOf'F, etc. 
tor COCOandnor>OOCO:-� COCOft'Odem pot1 up to� Baud 

'68' Micro Journal August'87 

INDUSTRIAL PASCAL FOR 68000 AND 6809 
PCSK Is a package that generates code for a 68000 series processor 
running on a 68000 development system It includes the compiler. 
assembler, linker, host debugger. target debugger, and screen editor. 
all integrated together and controlled by a menu drtven shell program. 
Source cOde is tncluded for the runtime library and many ol the 
utilities. Host operating systems supported are OS·9/68000 
(Microwara). PDOS {Eyring Research), and VERSAdos {Motorola) 
PXK9 Is a package that generates code for a 6809 processor running 
on a 68000 development system. Includes all of the teatures of the 
PCSK package above, except for the host debugger Host operattng 
system Is OS·9/68000. 

I WANT IT, WHERE DO I GET IT? 
For more Information on eltner of these two products please contact 
Certified Sottware, South East Medta. or one of our European 
Ucensees. 
OEM LICENSEES 
Gespac sa. 3, chemtn des 
Aulx, CH-1228 Geneva I Ptan· 
les·Ouates. Switz. TEL {022) 
713400. TLX 429989 

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

Ellec Elektrontk GmbH. 
Galileo-Galllei·Strasse. 6500 
Malnz 42. Poslfach 65. West 
Ger many. TEL (06131) 
50031. TLX 4187273. 

DISTRIBUTORS 
R.C S Microsystems Ltd. 
14 t Uxbridge Road. Hampton 
Hill, Middlesex. England. TEL 
01·9792204. TLX 8951470. 
Dr. Rudolt Keil GmbH, Por· 
phystrasse 15, 0·6905 
Schrleshelm. West Germany 
TEL 062 03/674 t. TLX 
465025 
Elsoft AG. Zelgweg t 2, 
CH-5405 Baden·Daettwtl. 
Switzerland. TEL 
056 ·833377, TLX 828275. 
Byte Studto Borken, Buteo· 
wall 14. 0·4280 Bot1<en. 
West Germanv. TEL 
02861-2147. TLX 813343. 

CERTIFIED 
SOFTWARE 
CORPORATION 

616 CAMINO CABALLO. NIPOMO, CA 93444 
TEL. {805) 929·1395 TELEX. 467013 
FAX. {805) 929·1395 (MID·8AM) 

DISKETTES & SERVICES 

5.25" DISKETTES 
EACH 10·PACK $12.50.SSSD/SSDD/DSDD 

�iean-mlde. guar.,.ood 100%quDiy, wrlh T'f'lfll>o ......... huO nngs, ano ._ 

ADDITIONAL SERVICES FOR THE COMPVTlNG COMMUNITY 
CUSTOMIZED PROGRAMMING 

WI ,.. customize """f cl the pt0Q18m$ dotcribod n lhS _,_,_. 01 in our 
broct•..etor speciaiozed � uw 01., QOYGr ,_ �: •ne � 
lor tuClh � dlpands ._.the -fly clthe rnoclillcaliOnS 

CONTRACT PROGRAMMING 

:::!::':..":':�:�-=-�=�cc:·.:...� 
,..,. per1ormed ...... ..s �-most,.,.._. moclels cl 
,.,..,...,...including IBM.�. IMWIC. �.most pocltAar 
-cl � "-'0 DEC, 18M, 00. HP,AT&T, and most 
pc:pular brar>dS c1 mlctocomput ..... lnduding 680011. 6809, zao. 6502. 
68000. ....-.g most 8lfll'opriale � lind -'*'0 sys�tm�. on s)'SIIImS 
ranging In IIOltlrOtn Iaroe �.,single- controllers, 
the c:twgo tor COt'lr.ld programnw>g Is usually by 1>e hour or by lhll UISI< 

CONSULTING 
WI ofter • wide rongo cl bu$i1e5$ ...., IICirical CloniUitlng seMc>es. inclrdng 
Mminln,ICMct,ttlinlng.llnd de$9\ on""'' lOPe •-to �: 
""'chorgo lot conouftng .. normaty-._. ...... .-....., • ._ 

Computer Syeteme Coneuttante, Inc. 
1454 L.atta Lane, Conyera, GA 30207 

Telephone 404-483-4570 or 1717 

We take orders at any lime, but plan 
long dlecuulona after 6, II poulble. 

Contact ua about catalog, dealer, discounts, and services. 
Most programa In source: give computer, OS, disk alze. 
25% off mulllple purch .. ea of .. me program on one order. 
VISA and MASTER CARD accepted; US funde only, ple .. e. 
Add GA salea tax (II In GA) and 5% thlpplng. 
(\JNI)FI.EX rn T-��OSI!l-.:COODT-.MSOOSM-
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Omega ... The Desktop Mainframe 
* 12.5 MHz MC68020 32-bit microprocessor & MC68881 FPCP as standard. 
* 1 megabyte of non-volatile, zero wait-state STATIC RAM and 128k/256k bytes ROM. 
* 25.5 megabyte (unformatted) Winchester Hard disc as standard. 
* 1.0 megabyte (unformatted) DS/DD 80 track floppy disc drive (specify 5W' or Jlf/'). 

* Five RS-232C serial ports (one may be configured as an RS-485 network node). 
* One Parallel printer port and one 16-bit bi-directional parallel port. 
* Non-volatile clock calendar and power supply supervisor. 
* OS-9/68KTM 'Professional' with full MC68881 FPCP support and 'C' compiler. 

OMEGA/12.5/0S OMEGAw/12.5 MHz020/881 &OS-9/68KrM $4750.00 
OMEGA/16.6/0S OMEGA w/16.67 MHz 020/881 & OS-9/68KTM $4950.00 
OMEGA/1MB 1 megabyteadditionaiSTATICRAM $ 895.00 
OMEGA/SER9 9 port RS-232C serial expansion board $ 645.00 
OMEGAIGRF 640 x 480 x 4 bits/pixel ACRTC graphics 1/F $ 925.00 

PRICES INDICATED INCLUDE SHIPPING AND APPLY TO U.S. CUSTOMERS ONLY 

( VISA/MASTER CARD ORDERS ACCEPTED ) 
OS-9 is a trademark of Microware Systems Corporation 

NON-U S CUSTOMERS SHOULD CONTACT THE NEAREST DEALER FOR PRICE & DELIVERY INFORMATION 

NORTH & SOUTH AMERICA ALL OTHER ENQUIRIES CONTlNENTAL EUROPE 

LLOYD 1/0 INCORPORATED 
19535 NE GLISAN 
P.O. Box 30945 
PORTLAND, OR 97230 (USA) 
TEL: (503) 666-1097 
TLX: 9103805448 LLOYD I 0 

WINDRUSH MICRO SYSTEMS 
WORSTEAD LABS. 
N. WALSHAM, NORFOLK 
NR28 9SA. ENGLAND 
TEL: (0692) 404086 
TLX: 975548 WMICRO-G 

August'87 

SNIJDER MICRO SYSTEMS 
SCHOOTEINDSEWEG Sa 
5756 BD Vlierden 
The NETHERLANDS 

TEL: (0)4930-11975-13666 

·sa· Micro Journal 



The 

Users' 

Group 

Public Domain Software 
Library Directory 

Now Available! 

E·Z On1 E·Z Off 
The LAB 6809 helps you prototype your design in less time. 
lor less money. Easy to use and easy to modify, the LAB 6809 
is the optimal development tool lor 6809-based appl ica · 

!tons with high pertormance ObJectives. 

Comploro descroptoons ond cross-referoncod indo• for tllousands 
of C Source Programs In Tho C Use<11' Group Ubrary OUseasstand·alon eorsystemCPUL-68B09iumperselectablel04' 1 

or2 MHz02 MHz l/Owtthout watt states foron-bo arddevteesD68B50 
RS·232C serial port '1on·board provisions lor addolional6850. 6840. 
6821, other 110 devices ..J PICOBUG monitor provides 110 and debug· 
gingroutlnesD22 SQ.rn userwlrewrap areat_;gold·PiatedSS·50con· 
nectors 0 comprehensive documentatiorl 

A quick ond handy rele<ence for locaung pubhc domam edotors, 
text lormonors. comp�ors. UNIX like tools, otc., oil in C 

lnd&Kos programs for CP/M, UNIX, and MS·OOS. 

,..,_ c u_..· a.-. 
f'OHo•t) 
I�( ��A- SMMl'l 

M( ........... �$ 
W.tro \ISA 
rl' ... �ltCIH 

'68' Micro Journal 

-

........ ......... ,...,. '"'-fll"·"� �· ,,.. c ..,..,. O.o. 
� ......... NtrwWn .. 

M C v .. 

Put the LAB 6809 to work on your next project. $395. 
Shlppong and handlong StO IUSI, S�Oiourstde USI Texos rest dents odd Slloles 
tax. MasterCard. VISA accepted 1echnlcnt bulletin a•aotableon request 
Oealer rnquonos trwoled 

�BartiJI"'INTEI.LIGENT TOOLS FOR 

� INTEI.UGENT CONTROLS 

Latoatarles 
1606 West 14th Street Austin. TX 78703 512/477·6809 

CE:) tn.talled SVat•m• World-Wide � A Division of 
OVER IOYEAASOFDEDICATEOOUALITVI Computtr Publishing, Inc. 

Do J1 T A COMP 5900 Cassandra Smith Road 
Ji1 I Jiot• Hixson, Tn 37343 

SPECIAL 
Telephone615842-4600 
Telex 510 600-6630 

Heavv Duty Power Supplies 
For A limited trme we are offering our HEAVY DUTY SWITCHING 
POWER SUPPLY. These are BRAND NEW units and will not last 
long. Also note that these prices are less than 1/4 the normal price 
for these high quality unit. 

Moire: Bood!on 

SW.: IO.S • S • U rncbeo • indudin& �y mounlina 
bnod;ec 111d heatlinl;. 

Rltiaa: in l l<l'220 volu oc ($trap c.han&e) Out: I'JO watU 

<N�p��r �sv . 10 ompo 
•llv · 4.0 omJll 
·llv • 2.0 ampo 
·llv • O.S �.mp� 

Malina Connector. Tem�inll mp 
Lood Roac:lion: Automodc shoot circuit ra:overy 

lloch 
SPECIAL: $59.95 
2 or more 49.95 

Add:$7.50 each SIH 

August'87 

Molce:Bood!ert 

Size: 10.7S a 6.2 a 2.2S incha 

Ralina; ll<Y220 1C (1lnlp c.hange) Out: 81 WIIU 

Ol>lputs: .sv. 8.0"""'" 
+llv • 2.A IIDJll 
ollv • 2.A IIDJll 
.12v • 2.1 IIDJll 
·llv · 0,.4 ""'Jll 

Malina Ccc!neciCI1: Mol<>a 
Lood R .. clioo: Automllie sbon tii'Qiil rooovrry 

Each 
SPECIAL: $49.95 
2 OR MORE 39.95 

Add: S7 • .50 SIH each 
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S. E. Media 
Savings to soo10 

I 10m � All other items -;o off- Sale ends 7!31/87 
And More! Add: $2.50 SIH aU software, each item 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ITEM 
Prices 

Reg Special 

CoCo/05-9 BASIC Xref w/source 79.95 49.95 
CoCo/05-9 BASIC Xref w/o source39.95 24.95 
OSM - 6809 Assembler Lloyd VO 99.95 49.95 
Search & Rescue- Uoyd VO OS-935.00 24.95 
C COMPILER - Windrush FLEX 295.00 195.00 
BIZPACK Vairglnia Co. FLEX 

VlRlUAL TERMINAL Coe<YOS-9 49.95 36.95 
CoCo KANSAS CrTY BASIC 39.95 24.95 
LSORT 0$-9 SorVmerge I II 85.00 54.95 
BAs-EDrT FLEX (TSC BASIC utiQ 39.95 19.95 
ASSEMBLERS Assorted Loyd VO discounted call 
K·BASIC Compiler compiles XBASIC - FLEX - OS-9 
very popular BASIC compiler.. 199.95 79.95 
DYNACALC Great spreOOsheet 200.00 99.95 
DYNAMITE FLEX OS-9 CoCo all varies 49.95 
STYLO Word Pro CoCo OS-9 99.95 49.95 
PL9 5" FLEX 198.00 129.95 
SCREOOOR Ill 5" 175.00 119.95 

AR Great Plains FLEX 295.00 129.50 
RRMac Great Plains FLEX 150.00 74.95 
INFOMAG Great Plains UniFLEX 395.00 99.50 
SPELLING CHECKER FLEX 99.95 49.95 
MAIL MERGE FLEX 79.95 39.95 
C Compiler lntrol FLEX· OS-9 575.00295.00 
REL MACRO ASMB Miaoware OS-9 200.00 99.50 
CHECK & TAX Star-Kits FLEX 50.00 19.95 
STAR-DOS CoCo 34.50 19.50 
HUMBUG Star-Kits (tape) 40.95 9.95 
REMQ. TERM CoCo (tape) Remote CRT ? 9.95 
SPELL 'N FIX Star-Kits FLEX 89.29 39.95 

ASSORTED TSC 6809 FLEX UniFLEX �75 % off 

Assorted ftems: (some nf1.N - some used wor1<ing) 
SWTPC S0-9 Computers 128K 3000.0075% off 
Assorted boards, etc. t.9 to 90% off - call 

NOTE - STARoo&SK-OOS MS scrne as FLEX 

See S.E. Media Catalog - page 29 for descriptions 

August'87 '68' Micro Journal 



THE 6800-6809 BOOKS 

•• N E A It 1 E •••••• HE A II 

OS-9'M 

User Notes 
By: Peter Dibble 

The publlahere. of 68' Micro Journal are proud to 
available the publication of Peter Dibble• 

059 usaa mns 

Iator..Uoe for the IIC� to the PIO, 
leJUlar or CoCo 059 

Oaill1 OS9 
HELP, HINTS, PROBLEHS, REVIEWS, SUCCESTIONS, CO�PLATNTS, 
OS9 STANUARDS, Generating a New Bootstrap, BuildinR a 

new Syatem Diek, OS9 Uaen Croup, etc. 

Procra• iaterfac1A1 to 059 
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION, 
"SUSPEND STATE", "PIPES", "INPUT/OUTPCT SYSTDf', etc. 

Pro1r--'a1 I.usuap• 
Aueably un��:ua�te ProRraats and Interfacing; Bas1c09, C, 

Pascal, and Cobol reviews, pro��:raaa, and uses; etc. 

Dlaka bcluda 
lo tJPlag all the Source Uatial• ia. Source Code and, 
where a p p l i c a b l e ,  aaaeabled or coapiled Operatiag 
Pr o1r•••· The Source and the Dtscu1siona in the 

Coluans can be used "as ia", or as a "Starting Point" 
f o r  developing yoar OVM aore p o w e r f u l  Pro�traas. 
Program• aoeetiaea uae aultiple Languages such as a 
s h o r t  A a s e a b l y  LanRuage Routine for readinR a 
Directory, which 1a then "piped" to a Butc09 Routine 
for output foraattin��:, etc. 

BOOK $9.95 
Typeset -- w/ Source Ustings 

()-Hole Punched; 8 x II) 
O.luaa lillder - - - - - - - - - - 55.50 

FLEX™ 

USER NOTES 
By: Ronald Anderson 

publiahera of 6H MICRO JOURNAL are proud to 
aake available the publication of Ron Anderaon'a ruJ: 
OSit IOns, in book fora. Thla popular 110nthly colu.n 

t-een a regular feature in 68' HlCRO JOURNAL SINCE 
1979. lt h a a  earned the reapect of thouunds of 
68 MICRO JOURNAL reader a over the yean. 1n fact, 

n'a colu1111 haa been deacribad aa the 'llible' for 68XX 
uaera, by ao111e of the world'a lead in��: lllicroproceuor 
p rofeaatonala. The aoat needed and popular 68XX book 
available. Over the yeara Ron'a coluan haa been one of 
the aoat popular in 68 HlCRO JOURNAL. And of coune 
68 HICRO JOURNAL 1a the aoat popuhr 68XX aagazine 
published. 

Uated below are a few of the TUT fUu included in the 
book and on diskette. 

All TEXT files an the book are oo the dosks 

LOGO.Ct 
MEMOVE.Ct 
OUMP.C1 
SUBTEST.C1 
TERMEM.C2 
M.C2 
PRINT.C3 
MOOEM.C2 
SCtPKG.C1 
U.C4 
PRINTC4 
SET.CS 
SETBAS1.C5 

Ale load program to offset memory - ASM PIC 
Memory move program - ASM PIC 
Pnnter dump program - uses LOGO - ASM PIC 
Slmula11oo of 6800 code 10 6809, show do"erenc.s - ASM 
Modem •nput to disk (or other port inpuT to Cllsk) - ASM 
Output a file to modem Cor another port) - ASM 
Parallel (enhanced) pnnter dnver- ASM 
TTL output to CRT and modem (or other port) - ASM 
Scoentiflc math routines - PASCAL 
Mino·monitor, disk resident. many useful func110n1 - ASM 
Parallel pronter driver, without PFLAG- ASM 
Set pronter modes - ASM 
Set pronter modes - A·BASIC 

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

**Over 30 TEXT fUu included 1a ASH (aaaeabler)-PASCAL­
PIC (position Independent code) TSC IIASJC-c, etc. 

Book only: $7.95 + $2.50 S/H 

With disk: 5� $20.90 + $2.50 S/H 
All Source Listings on Disk 

1-8" SS, SO Oiak - - - - $14.95 
2-5" SS, DO Diaks - - - $24.95 

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

Shlpptnc ct Handline $3.30 per Book. Sl.� per Disk set 

Continually 

Foreicn Orders Add $4.50 Surf1c:e MJU 
or $7.00 Air Mail 

If payina by c:hec:k.. Pleue allow 4-6 weeb delivety 
• All Currency in U.S. Dollm 

Updated In 68 Micro journal Monthly 
Computer Publishing Inc. 

[ OO I 5900 Cassandra Smith Rd. 
Hixson, TN 37343 

•rLEX ts a trademark of Technical Syateaa Conaultanta 
•os9 ts a trade�ark of Hlcroware and Hotorola 

(615) 842-4601 
Telex 5106006630 •68' Hicro Journal ia a trademark of Computer Publtahlng Inc. 
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L1 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, MACGEN shell 
command language complier, Disassembler, Disk 
sectored it 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 $1.50 S&H 
on prepaid, COD actual charges added. 

SS·50C 
MEMORY LIQUIDATION SALEI 

(While Supply Lasts) 

1 MEGABYTE RAM BOARD 
Full megabyte of ram with disable options to suit any 
SS-50 6809 system. High reliability, can replace static 
ram for fraction of the cost. $399 for 2 Mhz or $439 for 
2.25 Mhzboard assembled, tested and fully populated. 

2 MEGABYTE RAM DISK BOARD 
RD2 2 megabyles dedicated ram disk board for SS-50 
systems. Four layer circuit board socketed for 2 
M�esl Special sale price of $399.00 Includes only 
256kof 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, 7855 S.W. Cedarcrest St. 

Portland, OR 97223, (503) 244·8152 
(For best service call between 9-11 am Pacific time.) 

OS-9 Is a trademarll of Mlcrow111e and Motorola Inc. 
MS·OOS Ia a lrademarll of Mlcroaolt Inc. 

COMPILER EVALUATION SERVICES 
BY: R011 All� 

T1le S.E. MEDIA Dlrilloa ot Ccmputer 
Publblaln& Inc. 

Is otrertna tbe followln& SUBSCRmER 
SERVJCE: 

COMPILER COMPARISON AND EVALUATION REPORT 

Due 10 the constant and rapid updating and enhancement 
of numerous compilers, aod the dllferent utility, appeal, 
speed, level of communication, memory usage, etc., of 
different compilers, the following services are now being 
offered with periodic updates. 

This service, with updates, will allow you who are wary or 
confused by the various claims of compiler vendors, an 
opportunity 10 review comparisons, comments, 
benchmark$, etc., concerning the many different 
compilers on the market, for the 6809 microcomputer. 
Thus the savings could far offset the s1111ll cost of this 
service. 

Many have purchased compilers and then discovered that 
the part.icular compiler purchased either is not the most 
efficient for their purposes or does not contain features 
necessary for their application. Thus the added expense 
of purchasing additional compiler{s) or not being able 10 
fully utilize the lldvaotages of high level laoguage 
compilers becomes too expensive. 

The following COMPLLERS arc reviewed initially, more 
will be reviewed, compared and bcnchmarked as they 
become available 10 the author. 

PASCAL 'C GSPL WHIMSICAL PU9 

Initial Subscription - $39.95 
(includes 1 year updates) 

Updates ror 1 year - $14.50 

S.E. MEDIA - C.P J. 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
(615) 8424601 

r--------------------------------------1 

I C �{fi S ,p 
Many of you have developed software that with 

I at,� Or 0 tWare • littlechonge couldbeodopted torothers.ltyou 

1 
• ore Interested In selling It. please let us know. There 

1 68000 C B . 09 
Is a growing market out there now. Get In on the 

1 ' ' 3SIC ground floor! 

1 If you con use additional Income and have soma-

l s CUI P tOr thing that might be of Interest. call and talk to Lorry 

1 orDon. 

: We ore receMng calls and letters from numerous S.E. MEDIA Division- CPI 
pources, Including users. business and others looking POB 849 Telephone (615) 842-6809 
1 for 05-9 6800) software; applications. etc. Hixson, TN 37343 Telex {51 0) 600-6630 
L--------------------------------------� 
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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 page 7 

*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 05-9nt 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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6809<>68XXX 

UniFLEX 

X-TALK 
A C-MODEM!Hardware Hookup 

Exclusive for the MUST ANG-020 running 
UniFLEX, is a new uansfer program and cable set 
from DATA-COMP (CPl). X-TALK consist of2 
disks and a special cable, this hook-up enables a 6809 
SWTPC UniPLEX computer to port UniPLEX flies 
directly to a 68XXX UniFLEX system. 

This is the only currently available method to 
transfer files, text or otherwise. from a 6809 
UniFLEX system to a 68000 UniFLEX system. that 
we have seen. A must if you want to recompile or 
cross assemble your old (and valuable) source files to 
run on a 68000 UniPLEX system. GIMIX users can 
directly transfer fiJes between a 6809 GlMIX system 
and our MUST ANG-020 68020 system, or GIMIX 
68020 system. All SWIPC users must use some sort 
of method other than direct disk transfer. The 6809 
SWTPC UniFLEX disk format is not readable by most 
other 68000 type systems. 

The cable is specially prepared with internal 
connections to match the non-standard SWTPC SOI9 
0825 connectors. A special SWPTC+ cable and 
software is also available, at the same price. Orders 
must specify which type SWTPC 6809 UniFLEX 
system they intend to transfer from or to. 

The X-TALK software is furnished on two 
disks. One 8" disk containing the 6809 software and 
ones·· disk containing the 68XXX software. These 
programs are also complete MODEM programs and 
can be used as such, including X-on X-off, and all the 
other features you would expect from a fuU modem 
program. 

X-TALK can be purchased wilhlwithout the 
special cables, however, this SPECIAL price is 
available only to registered MUST ANG-020 owners. 

X�TALK, w/cable $99.95 
X� TALK only 69.95 
X� TALK w/source $149.95 

DATA-COMP 
5900 Cassandra Sm�h Rd. 

Hixson, TN 37343 

Telephone 615 842-4601 
Telex 510 60 0-6630 

Note: Registered MUSTANG-020 owners roosllumlsh system 
serial nurriler In order to bUy at these special low prices. 

68 MICRO JOURNAL 
Reader Service Disks 

Disk- 1 F i lcsort. Minical, Minicopy.Minifms, ••t..Helime, 
.. Poelr)' , .. FoodtiSI, .. Diet . 

Disk- 2 Diskedi1 w/ inst.& ftXes, Prime, •Pnnod, 
••Snoopy, ••PootbaU, ••IJexpawn,. •Lifetime. 

Disk- 3 Cbug09, Secl, Sec2, Find, Table.2, lntexl, Disk­
exp, •Dislcsave. 

Disk- 4 Malting Program, •Finddal, •Change, •Testdisk. 
Disk- 5 •DJSKFIX I, "DISKFIX 2, .. LE'ITER, 

••LOVESIGN, .. Bl.ACKJAK, ••DOWLING. 
Disk· 6 ••Purcbue Order, Index (Disk me indx). 
Disk- 7 Linking Loader, Rload, Harkness. 
Disk- 8 Crtest, Lanpher (May 82). 
Disk- 9 Da1ecopy, DislcftX9 (Aug 82). 
DIsk-1 0 Home Accounting (July 82). 
Dlsk-11 Dinembler (June 84). 
Dlsk-12 Modem68 (May 84). 
Dlsk-13 "lnitmf68, Tes1mf68, •Cleanup , •Dualign, Help, 

Dalc.Tlu. 
DIsk -14 •tnil, •Test, •Terminal, • Find, •Diskedil, lniLL.ib 
Dlsk-15 Modem9 + Updalea (�c. 84 Gilchrist) lo Modem9 

(April 84 Commo). 
Dlsk-16 Copy.Tx.1, Copy.Doc, CaL Txt, Cat. Doc. 
Dlsk-17 Match Ullli1y, RATBAS, A Basic Preprocusor. 
Dlsk-18 Parse.Mod, Sizc.Cmd (Sept. 85 Annstrong), CMOC 

ODB, CMD.TXl (Sept. 85 Spray). 
Dlsk-19 Clock, Date, Copy, Cal, PDBL.Asm & Doc., 

Errors.Sys, Do, Log.Asm & Doc. 
Dlsk-20 UNIX Lilcc Tools (July & Sepl. 85 Taylor & 

Gilchrist). Dragon.C, Grcp.C, LS.C, FDUMP.C. 
DIsk-21 Ulllities & Games - Dale, Life, Madness, Touch, 

Goblin, SlUShol, & IS more. 
Dlsk-22 Read CPM & Non-FLBX Disks. Fnser May 1984. 
Dlsk-23 !SAM, lndexed Sequential flle Accessing Methods, 

Condon Nov. 1985. Extensible Table Driven. l.An 
guage Recognil.loo Ulllily, Anderson Marchl986. 

Disk -24 68' Micro Journal lndex. of Articles & B it Buckel 
Items from 1 9 7 9  • 1985, John Clln'Ct'IL 

Disk-25 KERMIT for FLBX derived from lhe UNIX ver. Borg 
Feb . 1986. (2)·5" Disks or (1)·8" Disk. 

Dlsk-26 Compacta UniBoa:rd review, code & diagram, 
Burlison March '86. 

Dlsk-27 ROTABIT.TXT,SUMSTEST.TXT,CONDATA.TXT, 
BADMEN.TXT. 

Dlsk·28 CT·82 Emulator, b i t  mapped. 
Dlsk· 2 9  ••s�a.r Trelc 
Dlsk-30 Simple Winchester, Dec.'86 Green. 
Dlsk-31 ••• Read/Write MSIPC-OOS (SK•OOS) 
Dlsk-32 Hiu-UNIX Type upgrade - 68MJ 2187 

NOTE: 
1'bis is a reader ICIYice ONL Yl No Wananty is offered or implied, 
lhey are as received by 68' Micro Journal, and are r� reader 
ooovenicnce ONLY (1001e MAY include ftXes or patches). A!Jo 6800 
and 6809 programs arc mixed, u each is fairly simple (moslly) 10 

oonvcn 10 lhe ocher. Softwate is available 10 crou-u.scmble all. 

August'87 

• Denotes 6800 - •• Oeno�s BASIC 
••• Denotes 68000- 6809 no indicaJ.Or. 

Specify 8" disk $19.50 
5" dJsk $16.95 

Add: S/H • $3�0 
Overseas add: $4.50 surface - $7.00 Air Mail, USA Dollars 

68 MICRO JOURNAL 
PO Box849 

Hixson, TN 37343 
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IF YOU NEED IT, WE'VE GOT IT! 
(OR WE'LL MAKE IT) 

Yes, PERIPHERAL TECHNOLOGY still sells the FD·2 tor SS·50 Bus Computers And. of you don't 
need ot, we sell other products from Songte Board Computers to Systems whoch should lot your 
requorements. Custom Hardware Oesogn os also available Here's a small sample ol what we offer 

FD·2 FLOPPY DISK CONTROLLER 
• Conuots up to tour 5'• Dr•ves 

• Runs tn 1 Ot 2 MHl Systems 

• Can bO conttQUrOd tor eronor 4 or 16 

• Addresses P8f flO Stot 

tSS30 0< SS30Ct 

• Uses W02797 Controller Cllrp 
(COml)aflbiO wtlh 177111 79X 

ContrOller Chtlll 

• HardWare and Soltwar& compaltble 
writ> SWTPC OC·4 contrOllers 

• 6600/6609 Flo• 011vers avallobl& 

• SK·oos Oporatrng Systom or 
059/8809 Ottvcr packQgO 

·oa._,., . ....._ . ,_ v .... .- • ...._ ... �'.._ 

·s..nt-c; "' "' ,,..._ ., .. � , • .._...a!.._..,_. 

PT69·4 SINGLE BOARD 
COMPUTER 

• 61109E ProcesS0</1 MHZ CIO<:O. 

• Four RS232 SCftal Polls u$o"'f 

68!>05 

• Two 11·6•1 oarallet POtts U$1nQ 
6821 PIA 

• Ttme-Ot·Oay CIO<:k (MCt48818t 

• 59K 01 user RAM 

•2KOt 4Kot [PROM uSing 2710 
or 2732 

• Double Sided/Double Oonstly 
Floppy Controller 

• Can Read/Wttte Radio Shack 
OS/9 DtSkOIIOS 

• Board S•ze 56" X 8 2 

MONTHLY SPECIAL 
PT68K-110 Mhz $375 

Regular Price $495 

PERIPHERAL TECHNOLOGY 
1480 Terrell Mill Road. Su1te 870 

Manella. Georgra 30067 
(404) 984-()742 Telex • 880584 

VISA/ MASTERCARD I CHECK I C 0 0 

SYSTEMS 

• F IOPI>Y o< Wtncl>eSier Versrons 

Avl\•labte 

• Sy>t""'s u .. ,.,.,., 6809 Stnglo Board 
Computot 01 68008 Board 

• Wdt be conhoured to mee1 your 
Requt.rements 

• 059 & SK·oos Oe>ereo�ng Systems 

• Call or w11te IO< svSiem 
conltgurDitOnS 

- .. 

Catalogues Available UPOn Requ&st 

,--------------------------------------, 
I FOR 6809 FLEX-SK-DOS(S/8") \ 

X D M S •I V 
Up to 32IJ'O"PPII"...W. pc:r I'CICCnll Up 10 12 dl&nela flied,...,.,, Up 10 t02A bylc records! Usa I 
cldincd ........, and print conuoll Procma flla�l Farm fileal Canclitiooal «cc:Won! l'locus I 
c:bainin&l Upwani/Oownwanl file tinkltlal File ,ioinin&l Random file vinuol paJinal OWl in 
utilitiall Built in IC.ll line editor! Fully aallion orienlcdl Enhanocd forms! Baldfoc:e, Dauble 

Data Management System ���:�Underline Nppcncdl Wriucn in compaCIIlNCt\ln:d usanblc:rl tntcveled for 

XDMS-JV Oala Monoaemt��t S111m1 
XDMS.JV II 1 brand n•w opprooch to d.eta rn>Mg<tnenL h no1 only pcrmlta wen 10 

• o � • · IY � O OCtee e tNG NODI< I. cleec:ribe. Cft\a" and nuievc d.eta, but aloo fO PfOCCQ Ctlf.in> flla1 producing CU&torniz,.cd rtpOIU , 

,.,,, 
''"''' 
.... 
.. ,. .. , . .  
UUI 

U ti 
I U fCf 
tUU 

.... 

.,. ... 

.. , .. , 
flU 
.... 
..... 
.. .,. 

''" ... , ... 
... . # ...... 
l h i H 

Uti , ., , ... 
.. 
' ' " 
...... , ,,,. . . , 
" '" 
UUt 
h l tt 

"'''' 
...... 
UtU i tf 
. ... 
... ,, 

, . . . 
,., , . 
H t U 
.... , . 
..... , 
· • ·· ·· 
f ht 
...... 
.. ,. .. ,, ... 

.... . 

. .... 
f UCII C 
. .. , ... 
.. ., ... , 

Save $100.00 - Umited Time 
Regular $350.00� 

$249.95 

''"' t 
.. .. 
... ,. ,.,,, 
.... , .. 

C\t1 
., .... , .. . .. , . ..... , ... , ... , ... 

OCf'CCII dloplaya and r.le outpuL Proccuina can CONi<t of ony of • oct of atandard hisi> levc:l 
flltlctlont including roconl and t'ield oc.lection. aortina and agpegotion, lookupa in Olhct filu. 
opec:ial pi'OCalainl of roconl aubiiCUI, cullom tq>On formattina. totaling ond aublotalina. and 
pracn�&tion of up 10 thtoo tdaled ru .. u o "d.etabasc;" on usa-dc.lincd output n:porta. 
POWERFUL COMMANDS! 
XDMS-JV -..binal the functlonalily of many popular DBMS ooftwa.n: •y•tcnu wilh 1 new c.uy 
to uae command ld into 1 ain&le intcl"lcd pocbac- We've Included mony new fcauua a,d 
carnmandt includina. ld or auocnJ file 11\ililieo. '""'proceaina commonda an: lnput·Procc&. • 

Output (ll'O) oOcnlcd whidl allows almc.t intNnt implcmCIILIIlon olo proc:eu dcaip. 
SESSION OIU£NT'£DI 

XDMS·IV II aallion oriCIItod. Enlcr "XDMS• and you ""' in irutant cxmmand of all the 
f., ..... No more waltina f« I command 10 lood in from dlaltl Many c:ommandt .,., immediiiC, 
-" u CIU!A 're (f.&lc ddlttitlon). UPOA 11! (file cdito<). PURGE and DEUrrE (11tilitieo). 
Oth ... ""'proc:ao commandt wiUd\ ate u.od to c:na1e a uocr procca wiUd\ io u.oeuiCd with • 

RUN C>Oftllftaftd. Eilhc:r may be a11cmlln10 • "procca• ftlc which io c.tec:uted by on EXOClllC 
111.1-t. l'roceu. may uea.u ""- ptt<>CC8al, or thcrtlldva1, eilhcr CGndilionally ot 
uncondit.ion&!Jy. MenlO .,d � P"'""P" ""'euily eoded. 011d cuire uoa opplicotians can be 
""' witboulfllfet lcavina XDMS-IVI 
rrs EASY TO US£! 
XDMS-IV kecpo .u .. manaaancrr� ttmplcl Rolla th011 deaF a complc.t DBMS which hidal the 
INC nat��m ol the data, we kq>tlCDMS··IV tile oricnl.cd. The IIICt view o( c�.o .. odationshipo is 
preoetoled in rq>0tt1 and ..,_ �t.. while the ICIUOl .Uta I'Ciidal in easy 10 maintain 61ea. 1lus 
upecl pemUo. ewtonhcd prea ...... tion and reparu without corrq>la rcdcfutition or the dotabue 
lilca and - XDMS·IV may be .....t f«. wide BniC olowtieati- from llimple r<tCOfd I 
m.,,,......,, ayllla'N (ad"'-tal, lnvc:ntory .") 10 iniCIJ"'led d.etabue l)'ll<ml (order Clllly, 
� .. ). n.opoocibili��eoan:untimiled... I 

VIsa & Master Card Excepted rz I 
Telephone: 615-842-4601 or Telex: 510 600-6630 � I 

I Trchnkot t•t•phont usktan(t: TtJ 914-�I.JSSZ ('Ev111tn•) Or Wrht: S.E. MedJa, 5900 Cassandra Smith Rd., = I 
�'LEX'"' Tt<"nkol S)"lltm.l Consullants, SK•OOS"' STAR-JOTS Corp. HJxson, Tenn. 37343 , ._. _____________________________________ _ 
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c:mX™ Micro-20 
68020 SINGLE-BOARD COMPUTER 

Mainframe CPU Performance 
on a 5.75" x 8.8" Board 
(benchmark results available on request) 

Features 

• 32·Bit MC68020 Processor ( 12.5, 16.67, or 

20M HZ) 

• MC68881 Floating-point coprocessor (optional) 

• 2 Megabytes of 32·blt wide, hlgh·speed RAM 

• 4 RS·232 Serial II 0 Ports (expandable to 36) 

• S·blt Parallel II 0 Port ('Centronics' compatible) 

• Tlme·of·Day Clock w I battery backup 

• 16·blt 1/0 Expansion Bus 

• Up to 256 Kbytes of 32·bi1 wide EPROM 

• Floppy Disk Controller for two 5 'I•" drives 

• SASI Intelligent Peripheral Interface (SCSI subset) 

• Mounts directly on a 5 'I•" Disk Drive 

• Optional Boards Include Arc net, Prototyping, 1/0 

Bus adapter. 60 line Parallel 1/0, RS·422/485 

$2565°0 12.5 MHz Version 
Quantity Discounts Available 

Software 

Included: 
• GMX Version of Motorola's 020Bug Debugger with 

up/ download, breakpoint, trace, single-step, and 
assembler I disassembler capabilities 

• Comprehensive Hardware Diagnostics 

Optional: 
UNIXTM like Multl·user!Multl·tasklng 

Disk Operating Systems 

• OS·9/680QQTM (Real·tlme and PROMable) 
• UniFLEXTM 

Programming Languages and Application 
Software 

• BASIC, C. PASCAL, ABSOFT FORTRAN, COBOL 
and ASSEMBLER 

• Spreadsheet, Data Base Management, and Word 
Processing 
COMPLETE EVALUATION SYSTEMS AVAILABLE 

t:mX'rc 1337 W. 37th Place Chicago, IL 60609 
(312) 927·5510 • TWX 910-221·4055 

State-.of·the·Art Computers 
Since 1975 
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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 




