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GESPAC Gives You
68000 Performance at 8=bit Prices.

Introducing another Price / Performance
breakthrough from GESPAC: A complete 68000
CPU module for $395 unit price. The GESMPU-48.

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.

N

On assingle height Eurocard, we have packedan
8 MHz 68000 microprocessor (16 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-4B 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 I/O modules available from
GESPAC and a growing numbers of independent
G-64 bus vendors.

To make your programming tasks easier,
GESPAC supports the GESMPU-4B with the OS-9®
and PDOS® real-time, multi-tasking operating
systems and most popular high level languages
and software development tools.

$ 395.00

Single Quontity $3se
100 pieces

i

9

BERSEEARABENREy ,’-!I-.I.-J

I
L _ “ Ml ol If you too like the ideo of getting more for
o + ¥ Uz5  U26 U7 w2 ( s ¢ less, contact us today to receive information
|| on the GESMPU-48 and the G-64 bus concept
’ l _ : L L from GESPAC~—the leader in single Eurocard

microcomputer products worldwide.

Call Toll Free 1-800-4-GESPAC

3 )_1

MPU-48 SN1000301

Actudl Size or Call (602) 962-5559.
I IN USA - CANADA INTERNATIONAL
50A West Hoover Ave. 3, chemin des Aulx
F [—— I_I I Mesa, Arizono 85202 CH-1228 Geneva
Tel. (602) 962-5559 Tel. (022) 713400
Telex 386575 Telex 429989

G4 and -4 ore regnitersd trademarks of GESPAC SA  O5-9 s o mgistered rodemark of Microware Corp. PDOS is o registersd trademark of Eyring Research Institute Inc



Gmme. 1337 WESTI7th PLACE » CHICAGO,ILLINOIS60809 * (312)927-5510 « TWX 910-221-4055

GMX MICRO 20 PRICE L1ST
NICRO 20 (12,5 MHz) W/1 SAB......c.e0tes.. $2565.00

MICRO 20 (16.67 MH2) W/l SAB.........c.eu. $2895.00
NICRO 20 (20 MHz) W/1 SAB....... seresiiens $3295.00
OPTIONAL. PARTS AND ACCESSORIES
6889IRCIZ...cevunrnnrnns sesesesesnscsesens $ 290.00
68881RC1S. .... vessesnsesesnsnas sesens ceese$ 395.00
HOTOROIA 68020 USERS MANUAL.......... reee.$ 18,00
HOTOROLA 68891 USERS WWUAL............... $ 18.00

SBC ACCESSORY PACKAGE (M20-4AP)......$1690.00
The package includes a PC-style cabinet with a
custon backpanel , a Xebec 1410A hard disk control-
ler, a 25 Megabyte (unforeatted) hard disk,K a
5 174* DSOD BO track floppy disk drive, a 150 watt
power suptl , tooling fan, panel sounted reset and
abort swi tﬂes and all necessary interna) cablin
BACK PANEL PILATE (BPP—C) For Above..... 9 M,
2nd 5"80 FLOPPY & CABLES FOR M20-4P, ADD..$ 250.00
SECOND 25MB HARD DISK &k CARES, ADD,......$ 780.00
10 SUBSTIT\TE 8SMB MD FOR 25M® HD, ADD....$1800.00

1/0 EXPANSION BOARDS
16 PORT SERIAL CARD OMLY (SBC-16S),....... $335.00
The SBC-14S extends the 1/0 capabilities of the
GMX Micro-20 68020 Single-board Computer by adding
sixteen asynchronous serial 1/0 ports. By usin?
two SBC-165 boards, a total of thirty-six seria
ports are possible.

RS232 Adapter (SARB-25,SRB-90 or RJ-4S)..... $165.00
The board provides level-shifting between TTL
level and standard RS-232 signal levels for up to

4 serial [/0 ports.

60 LINE PARALLEL 1/0 CARD (S -60P).......$376.00

The GMX SBC~40P uses three 68230 Parallel Inter-
face/Timers (P1/Ts) to provide up to forty-eight
parallel 1/0 lines. The I/0 lines are buffered in
s1x groups of eight lines each, with separate buf-
fer direction control for each group. Buffer
direction can be fixed by hardware jumpers, or can
be software prograsmable for bidirectional apptica-
tions.

PROTOTYPING BOARD (SBC—M).......... Shta $73.00
The SBC-#M provides a means of developing and
testing custom 1/0 interface designs for the GMX
Micro-20 68020 Singte-board Computer, The board
provides areas for both DIP (D al Inline Package)
and PGA (Pin Grid Array) devices, and a pre-wired
semory area for up to 512K bytes of dynamic RAM.

1/0 BUS ADAPTER (SBC-BR)...veevererercnese $195.00
The SBC-BA provides an interface between the GMX
Micro-20 68020 Single-board Computer and the
Motorola Input/Output Channel (I/0 bus). With the
170 bus, up to sixteen off-the-shelf or custos
r::hera! devices (I1/0 modules) can be connected
o the GNX Micro-20.

ARDET LAN board w/o Software (SBC-AN)....$475.00

The SBC-AN provides an interface between the
GNX Micro-20 Single-board Computer and the
RRONET modified token-passing Local Area Network
(LAN) originally dwclored by Datapoint orp. The
ARDET is a baseband network with a data trans-
sission rate of 2.5 Megabits/second. The standard
transmission sedia is a single 93 oha RG-62/U
coaxial cable. Fiber optic versions are available
as an option,

0S9 LAN Software Drivers for SBC-AN....... $ 120.00

‘68' Micro Joumal

GHX MICRO 20 SDFTWARE
020 BUG UPDATE ~ PROMS L MAMUAL........... $ 150.00

THESE 48020 OPERATING SYSTEMS ARE PRICED WEN PUR-
CMASED WITH THE MICRO-20. PLEASE ADD $150.00 IF
PURDHASED LATER FOR THE UPDATED PROMS AND AANUALS.

09
059768020 PROFESSIONAL PAK....... 030 00 B0 s 850.00
Inclydes G,S. “C* EDITOR, ASSEMALLN, (EBUGER,
development ufilifies, 68881 support.
Other Software for (0S-9/68020

BASIC (included in PERSONAL PAK)......cu... $ 200.00
C OOPILER (included in PROFESSIONAL PAK).$ S00.00
PASCAL COMPILER. .c.cvcierererasenaansarans $ 500.00
UNIFLEYX
UniFLEX (when ordered with Board)......... $ 450.00
UniFLEX MITH REAL-TIME ENHWRDENTS.......$1000.00
Other Software for UniFLEX

UniFLEX BASIC W/PRE OMPILER.......c0vuuene $ 300.00
UniFLEX C COPILER...... RAETLGE: fetise e o o/ $ 350.00
Un1FLEX COBOL COMPILER....cveveccranananas $ 7350.00
Un1FLEX SCREEN EDITOR...ccoicverercananes $ 150.00
UniFLEX TEXT PROCESSIR. .cieveianaaasas eees9d 200,00
UniFLEX SORT/MERGE PAOXAGE ... cvcierencasns $ 200.00
UnifLEX VSAM MODWLE. .. covvnvinns . e A $ 100.00
UniFLEX UTILITIEG PACKAGE I....coevvnnnnnn $ 200.00
UniFLEX PARTIAL SOURCE LICENSE.......00ues $1009.00
GMX EXCLUSIVE VERSIONS, CUSTONIZED FOR THE MICRO-20,
OF THE BELOM LANGUAGES AND STFTWARE ARE ALSO RVALL-
ABLE FROM GNX.

BSOFT FORTRAN (UniFLEX)...... R $1500.00
SQLPTOR (specify UniFLEX or 0S9)......... $ 995.00
FORTH (0S9):eeeeeccensse e off o5 %o ee ond % 59%.00
DYMCALC (specify UniFLEX or 0S9}......... $ 300. 00

GMX DOES NOT GUARANTEE PERF ORMANCE OF ANV GMX
SYSTEMS, BOARDS OR SUFTWARE WHEN USED WITH OTHER
MANUFACTURES PRODUCT.

ALL PRICES ARE F.0.B. CHICAGD

OMX, Inc. reserves the right to change pricing,
terms, and products specifications at any tiee
without further notice.

T0 OROER BY MAIL: SEND QECK OR MONEY ORDER OR
USE YOUR VISA OR MASTER CHARGE. Please allow

3 weeks for personal checks to clear, U.S.
orders add $5 handling if under $200.00.
Foreign orders add $10 handling if order is
under $200.00. Foreign orders over $200.00
will be shipped via Esery. Air FreiTM COLLECT,
and we will charge no handling. All orders
sust be prepaid i1n U.S. funds. Please note
that foreign checks have been taking about 8
weeks for collection so we would advise

wiring money, or checks drawn on a bank account
in the U.S. Dur bank is the Continental Illinois
Mitional Bank of Chicago, 231 S. LaSalle Street,
Chicago, IL 60693, account nusber 73-32033.

CONTACT GMX FOR MORE INFORMATION ON THE ABOVE PRODCTS

GMX STILL SELLS OIMIX SSO BUS SVSTEMS, BOARDS U PARTS.
CONTACT GAX FOR OFWALETE PRICE LIST.

August ‘87 1
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Computer Publishing Center
5900 Cassandra Smith Road

PO Box 849
Hixson, TN 37343

Phone (615) 842-4600 Telex S10 600-6630
Copyrighted © 1987 by Compuier Publishing, Inc,

68 Micro Journal is the original ' DeskTop Publishing product and has
continously pubhshed smce 1978 using only micro-computets and
special " DoskTop software. Using fust a kit built 68(1) micro.com-

ter, a modified “ball” typewriter, and *"home grown" DeskTop Pub-
Imhmg software, None was commercially available at that time. For
over 10 years we have been doing “DeskTop Publlshmg"l We origi-
nated what Aas become traditional “DeskTop Publuhmg ! Today 68
Micro Journal is acknowledged as the “Grandfather” of *DeskTop Pub-
lishing™ technology.

68 Micro Joumal is published 12 « mes a year by Computcr Publishing
Inc. Second Class Postage pa d ISSN 0194-5025 at Hixson, TN. and
additional entries. Postmaster: send form 3597 to0 68 Micro Journal,
POB 849, Hixson, TN 37343,

Subscription Rates
1 Year $24.50 USA, Canada & Mexico $34.00 a ycar.
Others add $12.00 a ycar surface, $38.00 a year Airmnail, USA
funds. 2 ycars $42.50, 3 ycars $64.50 plus additional postage
for each addilional year.

Items or Articles for Publication

Articles submitted for publication must include authors name, ad-.
dress. telephone number, date and a statement that the material is
original and the propexty of the author. Articles subenitted should be
on diskette, 0S-9, SK*DOS, FLEX. Macintosh or MS-DOS. All
printed items should bedark type and satisfactory forphoto-reproduc-
tion. No blue ink! No hand wrilten articles - pleasel Diagrams o.k.

Please - do not forrmat with spaces any texd inderus, charts, eic.(source
lining 0.k.). We will edit in all formatsing. Texi should fallfiushlefiand
use @ carriage return only to indicate a paragraph end. Please write
for free authors guide.

Letters & Advertising Copy

Letters o the Editor should be the original copy, signed! Leaers of grip
as well as praise are acceptable. We reserve theright to reject any letter
or advertising material, for any reason we deern advisable. Advertis-
ing Rates: Commercial please contact 68 Micro Journal Advertising
Department. Classified advertising must be non-commercial. Min-
mum of $15.50 for first 15 words. Add $.60 per word thereafte. No
classifieds acacpied by telephone.

‘68’ Micro Journal



EXCITING SOFTWARE FROM THE LEADER...

——uUcoye—

0S-9 ELECTRONIC MAIL

Ilash your message on Electronic Mail Mail is a
screen- or line-oriented program that runs on your
0S-9/680X0 systems or over OS-9/NET. 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 file. Mail
features on-line help and complete, easy to understand
documentation.

Etectronic Mail $150.00.

PRINT SPOOLER

Spool it and Print it! Sumeone beat you ta the printer?
Don't blow your top while you cool your heels--get the
0S-9/68000 Print Spooler and relax. The full featured
Print Spooler automatically routes and monitors the
status of your devices and the output files tu be spooled.
Now you can have a complete print spooling manage-
ment system atan affordable price.

OS 9 Print Spooler $150.00

FORTRAN

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

FORTRAN 77 Compiler $750.00

T'o order these exciting N1XW products or for more infurmation...

0S-9/ST

NEW for your Alari ST! Now you can have the power of
059 on your Atari 520 or 1040 ST. A true
multi tasking environment for professional real-time
results. S.9/ST' is available in two configurations:
Personal and Professional. Choose either version for
true multi-user support...And all at a price that puts
UNIX to shame.

Personal OS-9/ST combines the power of 0S.9 with
aninteractive, structured Basic. $1560.00

Professional OS 9/ST has a powerful Assembler,
Linker and User I)ebugger and the tools to turn
your Atari ST into a full C l.anguage
workstation. $600.00

0S-9/68020 C COMPILER

NEW “gpeed demon” C Compiler! Now you can get your
hunds on a highly optimized C lLanguage power
tnl--the (0S.9/68020 C Compiler. When coupled with
the MC6888) math co-processor, this compiler will let
you'll blast through complex math functions in the
blink of an eye. All compiler/assembler/linker options
ure controlled by an intelligent compiler executive that
spares you fromy 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 05-9/68020 C
Compiler isincluded with the Professional 0S-9/68020
System Software Package.

New C language Compiler $750.00

CALL TODAY!

Microware Systems Corporation
1900 N.W . 114th Street * Des Muines, lowa 50322
Phone 515.224.1929 *I'vlex 910-520-2535

West Caast Office
4401 Great American Parkway ® Suite 220
Santa Clara, California 95054

Microware Japan. l.td.
41-19 lloncho 4 Chome, Funabashi City ®* Chiba 273,
Japan * Phone 0473 (28) 4493 * Telex 781-299-3122

Scandinavian AB  Dv. Rudol Keft, GmbH  Elsoft AG Vivewsy Lid. Wicrop c Microdats Saft
S 7 asse 15 Z.h\aslz 36-38 John Street 92 Bynya Road 97 bis, rue de Colombes
Box 1 Schresheim CH- Baden-Dattwn! Luton, Bedlorashire. LUY 2JE Paim Beach 2108 92400 Courbevoie
$751-43 Uppsala Wew Gevmeny Swilzerand Unned K NSW Ausiralia France
Sweden Phade (082 03187 41 Phone (056) 83-3377 Phone: (0582) 423425 Phone: 02.919-4917 Phone 1.788-80-80
Phone 018-138595 Tolax 485025 Telox: 828275 Tolex: 825115 Tolex 615405
Tolex. 78129
Microware is on the move. We have openings for Technical and Marketing Professionals.
Send your resume {in confidence) today and find out more about these exciting opportunities.
0S-9 end BASICO9 ere trademnaia of Microwars end Mdtorola. UNIX iz & Vademnan of Bed Labaratories, inc.
'68' Micro Joumnal August 87 3



DATA-COMP

MUSTANG g

Wer

DATA.COMP
Under $5000 "SUPER MICRO".

The MUSTANG-020~

MUSTANG-020.

The MUSTANG-020 68020 SBC
provides a powerful, compact, 32 bit computer
system featuring the "state of the art” Motorola
68020 "super” micro-processor. It comes
standard with 2 m\:Fabyte of high-speed SIP
dynamic RAM, serial and parallel ports, floppy
disk controller, a SAS! 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/bit 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 alternative to the other MC68020
systems now available. It is an excellent

introductory tool to the world of hi-power, hi-
speed new generation "super micros”. In
practical applications it has numerous

applications, ranging from scientific toeducation.
It 1s already being used by govemment agencies,
labs, universities, business and practically every
other critical applications center, worldwide,
where true multi-user, multi-tasking needs exist.
The MUSTANG-020 is UNIX C level V
compatible. Where low cost and power is a must,
the MUSTANG-020 is the answer, as many have
discovered. Proving that price is not the standard
for quality!
As a software development station, a
gencral purpose scientific or small to medium
usiness computer, ot a super efficient real-time
contioller 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.

Hizon, Ta I730

SBCE

roudly presents the first

e CP Compan Pty b

] 5% Commrs Sakn Rows

Telupher= 518 8024000
Telen 90 020400

August ‘87

With the DATA-COMP "“total package",
consisting of a heavy duty metal cabinet,
switching power supply with 1f/line by-passing,
5 inch DS/DD 80 track floppy, Xebec hard disk
controller, 25 megabyte winchester hard disk,
four serial RS-232 ports and a UNIX C level V
compatible multi-tasking, multi-user operating
system, the price is under $5000, w/12.5
megahertz system clock (limited time offer).
Most all popula  high level languages are
available at very reasonable cost. The system is
expandable to 20 serial ports, at a cost of less
than $65 per port, in multiples of 8 port
expansion options.

The system SBC fully populated, quality
tested, with 4 serial ports pre-wired and board

mounted is available for less that $3000. Quantity
discounts are available for OEM and special
applications, in quantity. All that is required to
bnng to complete “system” standards is a
cabinet, power supply, disks and operating
system. All these are available as separate items
from DATA-COMP.

A special version of the Motorola 020-
BUG 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. Itincludes commands for display
and modification of memory, breakpoint
capabilities, a powerful assembler/disassemble
and numerous system diagnostics. Various 020-
BUG system routines, such as IYO handlers are
available for user programs.

Normal system speed is 3-4.5 MIPS, with
burst up to 10 MIPS, at 166 megaherz.
Intelligent VO 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 Jounal



Mustang-020 Mustang-08

Benchmarks

125 Mhz (optional 16.6 Mhz aviilabie) MG-Um full 32-bit wide path

T A 32-bit wide data and addresa buses, nor-mulilpl
| Jajiely ""‘“"| on chlp instruction cache
Lpreqar object code compatible with all 68)00X famlly proessors
| ;gnrhgjzsoguf;nu H ;’3 3]; & [ enhanoed instriction sct - math co-pracasor Inteslace
. i ; e 68851 math hi-speed floating point -yracxsanr (optional)
| ges vax 117240 uNrx merxiay 4.2 38 3 | ok extematon ol 6012 Kaaroction sct
| Sioes Ga:3 &k 1o s | b ateaaticsuath functie
rTArG.00 60008 CO-p §IK 10 Mne 9.9 63 ental and of unctions
| NUSTANG-020 68020 OS-9 68K 16 Mhz 2.2 0.80 | 2 Megabyte of SIP RAM (512 x 22 bit organlzation)
I SUSTASO~ 020 60020 MCE09¢1 OniFLEX 16 s@c R 1.22 I up to 25K bytes of EPROM (64 x 32 bits)
I nalnd) I Cﬁrﬂ:lhm;ommumpommnm
optional to 20 aevial ports
| T T Shanes: <oty I M"\l’ RS-232 inte: face
) ctwork Inl
Totimated MIDS - MOSTANG-020 ... .. 4.3 uxes, I buHered 8blt P‘""el”“ (/2 MC58230)
Burast to # - 10 MIPS: Motorola Apecs Centronics lype pisout
—t———— e — . expansion connedor for VO devices =
o089 16 blt data path P
089 Professional Ve $850.00 256 byte addcees epace I _
* Inctudvs C Corpplir 2Intesrupt inputs Musteng Hi-Spead Systems
Bagicll) 30000 dodk and conlrol slgnals Only from Data-Comp Div.
C Compl 300,00 Molorola 170 Channcl Modules BRO0K-BR030
mu;-'“"("""“ add: $100,00) ;zgg time of day clock/calendar wibaliery backup
e 30000 controller for 2, 51/4" floppy disk drives .
m m 900.00 slngle or double alde, aingle or double densily Don't be mislead!
Stylo-Orsph 49500 351080 track sclectable (48-96 T*)) ONLY Data-Comp
SeioSpl 195.00 SASlintciface deli S
Solo-Merge 175.00 programmable periodic Inlerrupt generalor elivers the Super
Seylo Graghs Spell. Morge 500 interrupt rate from m|loo-scnds to seconds MUSTANG-020
:?.sr'r -';ré o ?;g highly accurate time base (S PPM)
PATAUST Combo 2950 Sbil serse swlich, readable by the CPU
Sculpu + (mm tedow) 995.00 Hardware single-slep capablilty
oom 12500
UndLEX Theso As-speed 65020 systems are Presenily warking at
NASA, Avmic vaCom Covonmnt
UnPLEX (90D $45000 Ag as well as Universikes, By Labe, and
&—,ga(,. o) 150.00 other Criscal Applinaions Censers, »aidWiAr, ehore Spond, math
Sonv Merge 20000 ' anmching and sedi wser. mudti-tasking UNIX C lewe! V compaistilgy
DAS CPulample o0 ] wd low conl is ¢ was!
C Canpile 315000
COB0L. z30co | MUSTANG.e20 SBC S2oan
SHODEM wiearea 40800 “ ”» C Catinet wiswliching PS
TMODEM wieres wo | Only the“PRO” version | 230 n a—
X-TALK (see Ad) 995 h::“ Roppy DS/DD  $249.95
Cross Asserbler 50.00 Floppy ¢ $19.9$
FavaaT? ) 45000 of 089 64K Profestonal Ver 2650.00
Soatpazy (v bilow 995.00 ° udes amplier (3502.00)
; OS-9 supported! Winchester catie 99,98
Sumdod MUSTANG 0207 dhpped 128 M
Winchester Drive 2 Mbyte $495.00
Add far 166 Mda GI00 37300 i{ard Disk controller
A4 (u 16.6 Mhu 68881 375.00 Al con $395.00
A4 G 20 Min BTOMAM 73000 Shipping USA UPS $20.00
16 Pon eap. RS.232 33500 = 5
rpiires | ox 2 AASPED Corch b This is HEAVY DUTY Tolal: Save $10003940 - 80;5,1”_”
RS232 Adepe complete sytem $4,299.
Each smrd PP 4 ol sar, posts pe Cou ntly ! UNFLEX p Y S ¢
(1oml of 36 sev lat ports apporet) - i— ess  $100.00
MCB8881 ¥p math processor Add $275.00
U’ W30 bam v e - UPGRADES 16.07 Mz MCB8aS1 i
6 6/oupn of $ Lims sach. sopaiam bullar Write or Call ’ $375.00
e oard kot each FOP. . 20MizMCB8020Sys $750.00
for Professional Noie &) 68881 chips work with 20 MhZ Sys
arcas hbmanOA Svice R s o= 0S-9 “Full Bore”
P whred ety apea %9 10 512K DRAM. Upgrade Kit
BOAN ke NOTE: Only Professional OS-9
ARCIET st v o LAY, e 0 -l [ = ————1 now avalilable (68020 Version)
wee drivers & bmited time offer
s i | rade v on your oid 640X ,,;'.‘::,l Includes ($500.00) C Compller
et O Qumibotia S| bewiupesy wioweenh | 68020 & 68881 supported
Syeciad for Sls® MUSTAND-DO™ oymian buycrs - Sealpma+ Welorikadon
$645.00. SAVE S0 _....c:.?..?__.__. 1
Software DNxcounts comp ete
All MUSTANG-020™ and board buyers are entided to

25 Mbyte HD System

$4299.80
85 Mbyte HD System

$5748.80
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duscount on all lswed software: 10-70% depending on sem. Call or
wrie for quotes. Discounts apply afier e sale as well.

Data-Comp Division

A Dccade of Quality Service®

./ Systems World-Wle

Compulor Publishin lnc $800 Cassandra Smith Rosd
Tolophone 615 8424601 - Telex 510 6006630 Humon, Tn 37343
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PAT - JUST

PAT (Al 089 ) == s.E.
| 68300 || Cp !!!9.9!....?@

With 'C' Source
| e S
$229.00 @@ﬁ@mg | I clex 510 6006630

_______ K s un )

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 & much more! Too many features to list. And if you don't like ours, change or add

yourown. 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 atavery LOW PRICE! Order from: S.E. MEDIA - see catalog this issue.

68008 - 68000 - 68010 - 68020 0OS-9 68K
\LWith 'C' source $79.95
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'An Ace

NOT 128K, NOT 512K

i FULL 768K No Wait RAM

l The MUSTANG08™ system took every hand from all
I other 68008 sysems we tested, running OS-9 68KI

The MUSTANG-08 indudes OS9-68K™ andfor Peter
| Stark's SK'DOS. SK'DOS is a single user, single tasking
| system that takes up where *FLEX™ left off. SK*DOS is

Iadual!yaﬁBXXXFLExwpesystam(a\uaTSCpmdud)
e 0S-9 68K-gystem (ia-a-full blown multi-user—multi-

\Pe
l’\sm
m or our
I systg includs 059 68K or SK*DOS - Your Cholce
I Specifications:
I cru MCB3009 12 M
[ RaM 768K 256K Chips
No Wad Stales
: PORTS 4- R MOSBEB1  DUARAT
2- 8 bit Parall MOs221 PIA
|
CLOCK MK48Y02 Real Tme Ciach Bat, BAJ
1 errOM 16K, 32K or 64K Selectzble
I roPPY WD1772 5 14 Drves
[ HROOSK  hstas Pon WD1002 Baard

-

*$400.00 °* ' imen ceie

MUSTANG-08

LOOK

Saonds 32t Register
Integer Long
Othar 68008 & Mhz (O8-9 66K...18.0...9.0

MESDONG-0 10 Mgz 0859 68K....9.8...6.3
Main()

{

C Benchmark Loop

Pint)

register long |;

!
1
|
i
I
I
i
I
i
!
i
i
i
i
1 for (0; ) < 999999; ++l);
1

)

‘68’ Micro Joumal

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 compfler! This offer won't last forever!

Now even faster!
with 12 Mhz CPU

C Compile tunes: 0S-9 68K Hard Disk

MUSTANG(8 8 Mu CPU O min - 32 sec
Other popular 63008 eystam 1 min - 05 sec
MUSTANG-020 0 min - 21 sec

25 Megabyte
Hard Disk System

$1,998.90

Complete with PROFESSIONAL 0S99
includes the $500.00 C compiler, PC
style cabinet, heavy duty power supply,
5" DDDS 80 track floppy - Ready to Run

TN

Unlike other 68008 systems there are several sgnificant

ditferencas. The MUSTANG-08 is a full 12 Megahertz system. The

RAM uses NO watt statss, this means full bore MUSTANG type

performance.
Also, gliowing for addressable ROMPROM the RAM is the
maximum allowed for a 68008, The 68008 can only address a

l olal ol 1 Megabytes of RAM. The design aliows all the RAM

space (for all practical purposas) to be utilized. What is not
available o the user is required and reserved for the system.

A RAM disk of 480K can be easily configured, leaving 288K
free for programvsystem RAM space. The RAM DISK can be
configured o any size your application requirss (system must
have 128K in addition to s other requirements). Leaving the
remainder of the original 768K for prograrn use. Sufficient
source included (drivers, etc.)
FLEX is & tradesnark ol TSC

Data-Comp Division
' A Decade of Quality Service”
o / Systems World-Wide

Computer Publlshmg, Inc. 5900 Cassandra Smith Road
Telephone 6156424601 - Telex 5106006630  Hoson, Tn 37343

MUSTANG-08 i a tradernark of CP1

'r

N\ ot s e,

/

* Those with SWTPC H-derdty ALEX 5 - Cal for specl nfo.
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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
C User Notes 404 483'1717/4570
Computer Systems Consultants
— ——
INTRODUCTION i i
This chapter continues the discussion of A TUtOHO’ ser 1es
the conversion of Technical Systems
Consultants BASIC and Microware BASIC09
programs into C programs begun in the
previous chapter.
CONVERTING BASIC PROGRAMS TO C The table below presents a list of the
standard (K & R) set of C language operators, in
Expressions decreasing hierarchial order:
The table below presents a list of the TSC
BASIC operators, in decreasing hierarchical () [ ] -> . parentheses, brackets. structure
order: designations
! =« + 4+ ~ =- (type) * & sizeofl)
{) parentheses unary operators
fun () functions ¢t / 8 nultiplication. division, remainder
- exponenation + - addition, subtraction
- + unary negative/positive <<h 22 shift
. multiplication/division < <= > >= relational operators
+ addition/subtraction — e relational operators
+ string concatenation & logical conjuction
Ta Sw %> < > e relational it logical exclusive disjunction
comparisons ! logical disjunction
NOT logical complement & boolean conjuction
I boolean disjunction
The table below presents a list of the ¥ E AInary
BASICO9 operators, in decreasing hierarchical SR s T RS FIOE B GN T e
order: assignnent
left to right evaluation
(m)n” &anr::;oh: :e’ TSC BASIC and BASICO9 allow Boolean
- ¢ NOT wumary migativesponttive, expressions to be used in arithmetic contexts,
Soqlics! complomant returning non-zero for TRUE and zero for
% 3% Texpohéndtlioh FALSE. All implement logical operators as
~ 7 -gululplicatton/is/Lelian bitwise, rather than TRUE/FALSE. They have
% o Bl ke brx actfon somewhat different operator hierarchies.
s ne By el B B® P 3 @ They interpret a binary '+’ operator in a string
context to represent concatenation. All
relational comparisons
AND Saglcal kaolhnaag evaluate expressions involving operators of
oR wmdedl absdomeion equal precedence on a left to right basis, except

for those involving exponentiation, which are

XOR 1 1 1 d
o9ical exclusive disjunction cvalutied rlght to M.
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The diflerences 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 minor 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 belore 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 will 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
dynamic 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. BASICO9 suppoits
a fixed allocation of strings of length zero to
65535 bytes. The contents are not arbitrary,
since the hex-{l character code represents the
end of the string. The maximum length and
pointer are explicitly stored, but the current
length is 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 [ixed 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 tn the array, whereas
TSC BASIC allocates only the necessary length
for each string, and performs automatic
allocation and deallocation 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
will not agree with the user's, additional
overhead would be introduced in translating

formats between the two sets of functions.

Environment-Dependent Operations

BASICO09 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
environment.

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:

((PEEX(n) << 8) OR PEEH(n + 1))

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

POKE n, (m >> 8): POKE (n + 1),m AND 255

The uses of the (D)PEEK lunctions and
(DJPOKE 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 modily
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
1/0 operations on memory-mapped I[/0O
locations; such code may or may not perform
the expected operations In another
environment on the same type of computer and
almost certainly will fail on another type of
computer.

The PTR function is used to obtain the
address of a string desciiptor or a variable, and
the ADDR function is 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 file numbers are used in similar
manners in TSC BASIC and in BASICO09,
although there are several dilferences 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.

'68' Micro Joumal
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A difference between the versions of BASIC
concerns file number zero. TSC BASIC
interprets file number zero to be the user's
terminal, unless the flle is opened for output,
in which case it is interpreted to be a printer, or
unless the file is opened for input, in which
case the input prompts to the terminal are
deleted.

BASICO9 interprets file number zero to be
the standard input file (normally the user's
keyboard), file number one to be the standard
output file (normally the user’'s screen), and file
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, if 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
containing a value. The OPEN and CREATE
statements in BASICO9 place a file number
into a variable. Thus, all BASICO09 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.

Flle-Naming

A difference between the systems discussed
here concerns file-naming conventions. File
naming 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 speclfiers reference
disk files. 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 suflix 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
flle name with a period. The suflix, if present,
s also separated from the file name with a
period. Letter case is significant. If drive
number is omitted, the default work drive Is
assumed. If flle number zero is opened for
output, the {ile name is assumed to be a printer
driver. Other than {ile number zero, this usage
is compatible with C complilers under FLEX,

TSC BASIC UNIFLEX file specifiers
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 signtficant.
Not both path name and file name may be
omitted. If the path name is omitted, the
current default directory is used. This usage Is
compatible with C complilers.

BASIC09 0S-9 flle specifiers 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 flle name may be omitted.
If the path name is omitted. the current default
data directory is used. This usage is compatible
with C compilers.

This discussion is continued in the next
chapter.

€EXAMPLE C PROGRAM
Following 1is this month's example C
program; it paginates a listing of a list of files.

f¥include <stdio.h>
1include <ctype.h>
tinclude <time.h>

FILE =irput:
unsigned char **argt, ch, line(256],
unsigned form(64){512], sasc([256)(8]:
long timex;

short int {, 5, k, 1, files,
short int asis, td, fl,

‘p, date(1d5]);

1ines, pages, q, r,
trunc,

maln{argc,argv}
int arge:
unsignod char **argv;
t
for {argt = argv: °*(P = *(argt ¢ 1)) == '~ )
|
v+flles;
++3r0Q0;
while {=++p}
{
switchi{*p)
{
case ‘A’:
case ‘a’':
+v+anis;
break;
'‘D':
o

case
<caso :
++de;
break;
case 'F’':
case ‘(‘:
e ft;
break;
case "E':
case 'e':
recl = 93;
broak:
case ‘P':
case "p°:
pg = 60
break:
case 'S':
case ‘s’':
recl = 79;

break;
Ort:
v‘t:

+4trunc;
break:
‘W
e

case
caee

case
case

recl = 131;
break;
case '2°:

cage '2°:

1f (1 = *++p & Ox7()
{

{f, dt, pg ~ 59;
recl = 78. escape, escflg{i2e];

Auguat8?

'68' Micro Journal




BWINOf 8IS .89,

28,18nBny

L

for {++escape, J = k = 0; *+4p; )
(
1f (1sdigitiep))
k = tk << 4) | (*p & Ox0f);
else
12 ((*p >= 'A") g& (°p <= °F*))
kK ® (k <C &) + (*p = *A' + 10):
else
i ((°p >= *8*) && {("p <= *£*))
k = (k << &) + (°p - *a* + 10);
else
1f (*p == '~")
{

1 I= 128;

=0
continue:
)
else
hreak:
if (162
{
1f {) < 16)
sesc(i]| {1 >> 1) = k;
k= 0;
t
++3:
}
-/
break;

defauit:
printf¢
*“\n%s formats inpVt files to output\n\n®,
axgvion;
printf("Usage: 38 [-optlons| (fllenames]\n=®,
acgv(0});
printf{® -a output files as input\n©®):
printf(* -d add page heading\n®);
printf(® -e fold page at 94 characters\n®};
printf{* -f suppress finsl form-feed\n"):
printf{~ -p page at 80 lines (default €0)\n®):
printf{* -t truncate, do not fold iines\n®):
printf(® -s fold page at B0 characters\n®");
printf(® -w fold page at 132 characters\n®):
printf(
= -zxssss-titt set escape sequences\n®);
printf (" for Ix ... Ix text cemplate\n=):
printf(* as hex values ssss and tttt\n®);
printf (" for starting and terminating\n®);
printf(" codes (each < 8 characters) \n\n®):
exit (1) :

for (ch = 0; ++files < argc: )
(
1f(: (1nput = fopen(°®++argt.*r*)))
(
fprintf(stdarr, ®page: can‘'t open ¥s\n“, *argt);
continue;

dace(0] = 0x20;
strcpy (date + 1, "arge);
for {qQ = strien(date}: Q < 45; ++q)
date{q] = 0x20:
ticex = time{(long *) 0):
stropy (cdate Q) ctime (ftimex));
datefstrlen{date) - 1] = 0x00;
pages = 0;
lines = 999;
td ~ dt;
fl = 0;
ch = '\f£‘;
putc(‘\n*, stdout):
while (foets(line, 255, input})
{
r = expand_line():
i1f (trunc)
re=1
1f (line(0] =~= *\f‘}
1 =1
11 (asis)
{
fputx (form{1], stdout) :
continue’

t
1f ((1f1) c& ((iines += 1) > PQ))

(
1f (lines < 999)
foutx (*\f\n",stdout] ;

1f {rd)

£
fprintf{stdout, ~%s %d\n\n®",

date,++pages):

lines = 2:

]

else
lines = 0:

)
for {Q = 1; qQ <= [; ++q)
fputx (form(qi , stdout ) ¢
¥
1f {tch 1= *\f*) &¢ {(!ff))
putc(*\f*,stdout)’
fclose (1nput) &

|
expsnd_line()
(

unsigned char *p, °qQ, °r, =
short int §, §, k, 1 = 0;

1f (((3 = llne[) - strlen(linel - 1]) == *\n*) |} (] == °\r'))
Iine(1] = *\0';
for (p=-1line, 1 =1, Jmk =), qepe+l, m=0:; pe=q, ++Q)
|
switch (°p)

case °\0°‘:
form(1][3++] = ‘\n';
form(4] (3] = °*°\O';
return §;




case ‘\r':
case *\n':
form(1| [(J++}) = *\n';
form(1++|(3) = *\O';
if(=Xk=1
form|i| (0] = Ox20;
break:
case '\t°‘:
1f (*q == ‘\0")
{
form(4| [J++] = °*\n°*:
fom(1] [3] = '\O';
return i;

{f (k++ >= recl)
{
form(1|[J¢+| = '\n';
form(1++| (3] = *\O';
12 (3 «k=1)
form(1][0]) = 0x20;
break;
)
form(1][J++] = 0x20;
|
while (k & 0x07);

break;
case °|':
1t (asis || (lescape) || {'(m = *q)))
goto passthru.
P = Qesl

If {m == ‘(")
Qoto passthru;

if (! (escflg(m| = !escflg(m]))
m {=128;

tor (r = sesciml; “r:; ++r)
torm(4] [(J++| = *r;

break;

case ‘\b':
k -= 2;

default:

passthru:

}

form[1] [J++] « *p;

1f {k++ >= recl)
£f (*q &6 {°q I= *\b'))
{

form(1}[3++]l = *\n':
form([1++4])13) = '\0';
12 (4 =k = 1}

form{1) [0} = O0x20;

fpurx(s, iop)
register char *s;
register FILE *lop;

(

register int c;

while (c = *g++)
(
putcle, lop):
1f£ ({c I= *\n'} && {c l= '\r'})
ch = c;

EOF

EXAMPLE C PROGRAM

This example C program provides an interactive file
inquity and modification facllity. 1t should work with
any C compliler supporting a linear FSEEK function.
Depending upon the compiler, the MODER and
MODEW defines may require specification to piovide
binary read and binary update capabillities.

,0
. f1ledit filaname-liat
*/

finclude <stdio.h>
finclude <ctype.h>

fltndef WOIER
tdefine MOOER “r*
terdit

titndef MODEN
ddefine MCDEW “r+*
fondit

FILE einput, foutpin:

char *p, °q, hold[256], loci(256);
long vhere, loc:
short int offs, ¢, { J, l.m n, & w v, X, 2!
malnlergc, arQw)

shotrt int ergce;

char *argv(]:

(

print £ (*\n\n\n\n\n\n\a\n\n\n\n\n\n\n\n"®) ;

printf (*\n\n\n\n\n\o\n\n\n\n\n\n\n\n\n*) ;

if (arge < 2)

{
printf (*Usege: s [-n) file-1imt\n®, argv(d));
printf (® interactively dmps files in file-)tet\n®);
print£{® -n option dAews flles coatinucusly\n®);
exit (0);

]

for (3 = 1; J < acge; ++J)
n +o (*aIgVv(i] e= *=*);

for () = 1; 1 < srgci ++3)

1t I< D
Ji = %,
1f (sargv{)j] = *-*}
contlnue;
L 1! ({input = fopentargv(3], MER)))
{
12 Un

pelntf (*\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n®) ;
printf (*\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n®) :

printf (*\nCannot find $a.°, azgui3))s

£fiushistdout) ;

1f {('n) &z (!fQets(hecld, 256, stdln)))
3 = arge;

cont inue;

for (whare = 0L, v = -1; ; vhere += 256L)

printf (*\n\n¥a:*, exgv(il):
1f (v}

printf(® \*");
for (we 0, x = (] €16) 21 : 16; w < x: ++w)
12 (m)
dapchr (loct |w)} s
else
putchar (locl (W] ;
1f {v>e 0)
printf (°\* found at &lx*, loc);
slsq
printf(®\* not found*!;
|
putchaz(*\n*};
dspint ( (1nt) ((wheve >> 16) & OxfLffL)};
printf(®] 00 O1 02 03 04 05 06 07 <):
printf(®08 09 0a Ob Oc 0d Qe Of “1;
Printf{*012345678%badef\n®) ;
pn,nt:(l—l - e em em e e ),
PrANtf("em o= em o= wn w= - - =),
printe(® \n®);
for |w = offs =0, x = 16, z = (uwhere >> 3);
offs < 256; offs +a 16)
i

dspche(z) 2

depchrloffe)

putchar('(*);

*hold = 0;

1f ((x == 16) €& (x = fraadthold, 1, 16, ingue)))
{

12
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jewinor ouoi 89,

18.18nbny

£l

for l+((p = hold} + x) =1 =0, 3= 53
1 € 5 o¢f, »p)
1
12 {141 6 0x03))
{
prcher(' )
had 1
|
dspche(c = «p ¢ Oxff);
puechar(® °);
if {ic < Mx20) )i (c > Ox7at)
Pt
z - 3
)
while (»—)
mircher(® °);

|
primtf (*Ws\n°®, bhold):
)
if (n)
1t iz < 16
braak:
else
ook lnue:
printf (*\nb=back, cmurr file, nwnext file, °);
primt (p~prov file, Q=quit,\n");
printf ("a {xxxx)=find alphe, x{NVhhh)=flnd hex, *):
printf(®m aa vv.. vi~wdity\n®);
f£flush(stdar) ;
1t (!fgets(q = hold, 256, stdin))
“hold - 'q;
svitch (c = (imgper(®q) ? toloweri’q) : °q))
(
case '.':
1t (g > * )
for (lLeme 0, p= loci; (°q > * *): e4])
tpee = 4Qee;
goto research;
case 'x°:
A (s44q >= ¢ *)
for (l=2 =0, paloci, L em=1;
(*q > * ) Hq)
{
i€ (°q == * )
ontimue;
z = haralirq, z};
if (L= 1-13)
{
pee = 2;
-l
z=0;

resesrch:

resoek:

1f (1)
(
if (x < 16)
@oto redisplay:
loc « vhere + (loglv - iL;

vs -l;

1t (feoek (nQST, loc, 0))
Qgoto redisplay:
for {z = »(p = locd) & Oxff; ; ++loc|

1f ((c = getc(inpur)) == ECF)
Qoto cedisplay:

1f (c == 2z}
break;

)
for (1 = 1; 1 < 1: +1)
{
Af ((c = getc(input)) == EOF)

redisplay:

Teda:

goto redisplay:
1f (c != (z = “++p ¢ Oxf1))
{
++loc;
Qoto reseek;
1
|
@wero = loc & OxfefL2200L;
v = loc & OxffL;
ve=l;
whwre += 256L;
Qote redo;
)

c e 'b';

where += 256L;
z=0;

case ‘b‘':

1f (€ == *p*)
v=-l
1¢ (x < 16)
(
felose{inpamr) ;
12 {!fopun(arqvl]). sXER))
(
] = amgc;
break;
)
2z =)6;
]
1f (feoek (Input, wore — (wvhere ? S12L : 256L), 0))
(

felose{gare) ;
1f (!fopenfargvil], sXER))
(
i = ame;
Sreak:
)
where = 01:
)
vhere — 256L:
bresk:

for (p =q = bold: "esp == ' *; ),
12 ((!isd1Qit(°p)) &4 (!isalpha{*p)))
bruak;
T = hexwralisp+s, 0):
12 (*p > ¢ °)
2 = hexvalitpes, 3T))
while (*p > * ")

while (op — ¢ ')

1 = hexval (*p++, 0):
12 (*p>* ")
1 = hexval(®pes, 1};

Qe+ = 4;

|

12 (! (1 = q - hold))
boeak;

1f ({!{output = fopen(srgv(il, wOBN}) i}
£k (output, where < (long)z, 01 ||
{!turite0ld, 1, 4, output)))
printf ("could not chenge ¥3.\n", argviil):

FOR THOSE WHO XA KR OU0A1%

else
{

printf{®changed id byte(s) stacting *, 1);

printf(®at %lx in §s.\n°,
ware + (longlz, arQviil);
|

1f (oxpAR)
fclose (outpur) ;
X = 0;
Qoo red1splay:
case ‘Q‘:
1= 32767:
case °‘p':
-y
case °‘C':
-3
case ‘n':
% e 0;
i e te ‘c)
v a-l;
break;
cose *!°:
systam(hold + 1);
Qoto tedisplay;
)
12 (x < 16)
break:
|
fcloseiinpt) :

]
printt (*\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n*) :
printf (*\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n*) :
exit (0) ;

]

dapnyb (v)
int v;
{
v &= 0x02;
putchar{({v += 0‘) > '9°) 2 {v + 027} : »);
]

dspchr (v)

int w;

t
dnyb(v > 4);
dspnyb iv) ;

I

dspint (vl

int v;

{
dspchriv >> 8);
dspchr (v) ;

I

texvallc, z)
int c 2;
(
C 6~ Oxff:
return ((z << 4) ( (iadigiti{c) ? (c - *8‘)
((e > 3°) 65 (Cc &= *£°)) 2 (c - ‘a* + 10)
({c > *‘A') §6 (c <= 'F')) ?
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6809 - 68030

Basically 0S-9 :

Dedicated to the serious OS-9 user. By:
The fastest growing users group world-wide!

A Tutorial Series

Ron Voigts
2024 Baldwin Court
Glendale Heights, IL

CRACKING THE OS-9 SHELL

This month 1 was thinking. what should I
write about? This question can sometimes be
answered instantly. Occasionally, it takes
thought. Many times [ page through the
manuals looking for an idea. Other times it
comes to me like a flash. This month it hit
me. Eggs! Now you think, he has gown off the
deep end. The job has [inally gotten to him.
But there is something that OS-9 has in
common with an egg. They are both
surrounded by a shell.

There is a diflerence between the egg and OS-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 lines you enter. It
allocates memory. It handles multi-tasking.
1t redirects input and output. It even has a
number of bullt in commands. Without it, not
much would be accomplished.

Many umes 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 lines. 1t brings the OS-9
system to our [inger tips. The shell does this
by simply printing the familiar OS-9 prompt.

08ss:

We input things llke commands, programs
and procedure files. With these we add
parameters that we want to pass to the
executing program. And we can append
certain modifiers to be used by the shell.

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

14

program we want to execute. The shell will
run it as new process. It will then wait until
the process is (inished. It will print another
prompt and walt for the next request. For
such a useful program. it spends most of its
time waliting .

The shell uses F$FORK to create a new process.
A copy of the parameter area is made. The X
register is pointing to the module name in the
command line. The shell appends a carriage
return character to the line. The Y register
contains the parameter area size. And U has
the beginning of the parameter area. A call is
made to F$FORK and a new process is 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 times to
the OS-9 prompt. You should have at least
three shell existing. The one you are in is 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 lineage
could go way back.) To see this enter,

0S9: PROCS

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

Parnt User Mem Stack
ID 1ID Numbr Pty Age Sts Signl Siz Ptr

2 1 0 128 129 $80 0 1 $87E2 SysGo
3 2 0 128 129 $80 0 3 $85E2 shell
4 3 0 128 129 $80 0 3 $83E2 Shell
5 1 0 128 129 $80 0 3 $B1E2 Sheil
6 5 0 128 128 s80 0 6 $05F3 Procs
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Notice the last shell in the list. It {s process ID
#5. Its parent is #4, the previous shell. ID #4's
parent is #3, who also {s the grandparent to #
5. Now level 1 users will have a listing that
looks like this,

Usr 4§ id pty sta mem pri mod
0 L] 0 act 6 Shell
0 3 0 wal 6 Shell
0 2 0 wai 6 Shell
0 1 0 wat 1 SysGo

This listing is a little more brief, then the last
one. Se how three shells have created. Again
the child is # 4. Its parent {s # 3. And finally
the grandparent is #2, The previous two shells
are in a WAIT state. Entering the escape twice
will kill off the two youngest shells.

CUSTOMMING INPUT LINES

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

| octest.c -m=4k

This line has for its verb, “cc". This is the
module that starts the C compiler. Two
parameters have been passed to it. They are
the flle to be compiled, which {s "test.c” and "-
m=4k", which tells the compller to add 4K to
the stack space. This method makes for
simple program execution. For example {f [
am using STYLO word processor, [ would use a
line like,

stylo column

Stylo would then execute and load the file
“column”, What could be easter? 1[I have
worked with other word processors that
require executing them, selecting from a menu
the LOAD command, and finally specifying a
fllename. I prefer the fust method. { By the
way, Stylo will still let you select from the
menu il you like. )

In the C compller example, I redirected the
error output to a file called "errors". [/O
redirection is one of the many modifiers
avaflable from the shell. Here is a more
complete list.

! Pipes and filters

# Specify memory size

+ Command separator

& Concurrent execution

> Redirect standard output
< Redirect standard input
>> Redirect error output

I covered pipes and filters Iin a previous
column. But it never hurts to review. The!ls
used to pipe the output of one process to
another. This can be very useful, especially
with filters. Here a simple example.

list myflle ! strip

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

The memory size specifier i1s handy for
changing a process' memory allocation. All
0S-9 executable modules specify the amount
of memory they need. But in many cases it is a
minimal amount. This modifier is useful,
since it lets the shell change the amount of
memory used. Take the COPY command. It
uses 4K of memory by default. Now imagine
doing 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 it takes only two passes. Even {f you
have two drives, giving it more memory will
definitely speed things up.

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

list myfile

the file called "myflle” in the current working
directory would list to your terminal screen.
However, entering it this way:

list myfile >/p

will send the same flle to the printer. The
standard output redirection is perhaps the
mast used.

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

solve </d0/instructions

It will start a process. running the debugger,
“solve". Instead of taking instructions from
the keyboard. they will come from the file
“instructions” located on /dO. if you use a trick
like this remember to place something at the
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Blsk may f{ind themselves on /HO.

end of the flle 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 turn things off.

The >> is used to redirect the error output path.
Noamally 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 ruaning the C compiler. I will start
it with a line like:

CC program.cC >>€eIrors

When the compilation is filnished, 1 can check
for errors In the file "errors”. This much
easier then trying to take notes as the errors
scroll by.

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

copy /d0/fllel /d1/file2 : del /dO/fllel ; list
/d1/1lle2

will copy a file from one drive to another. It
will delete the original. And it 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, it starts the
next one. This continues until the entire line
is processed.

BUILT-IN COMMANDS
AND OTHER USEFUL ITEMS

The shell has few built in commands. Unlike
the other 0OS-9 commands, these won't be
found in the commands directory. If 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 different execution
directory. After inserting the new disk into
the drtve you would enter:

CHX /D0O/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
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Another item the shell provides is EX. This
command will EXecute a program. But it
causes a process to be created without have an
extra process hanging around. Here is an
example. !f you entered:

basic09

The shell would create the process and then go
into a walt state. Now fit is sitting 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 basic09

This time the shell starts the process,
BASICO09 and then it 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 you just rebooted the system.

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

This bring us to the next bulilt-in command. It
is a very flnal sounding one, KILL! What it
does is send an "abort” signal to specified
process. [ find this one useful when [ have
something running as a background task that
1 want to terminate. Usually I use PROCS to
get the process ID number. For example, {f the
process ID is 5, I would enter:

kill §

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

SEIPR is the last built command. It permits
the changing of a process’ priority. In the last
example, we killed the process #5. Maybe we
only wanted to slow it down. We used PROCS
and saw that it has the priority #128.
Entering;

setpr 5 120

S
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will reduce its priority. Processes with higher
status will 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 {f you find something is
bogging down the works. try changing a few
processes' priorities. See what happens!

There are a few other items of interrest. They
are:

W walt for any process to terminate

* text comment line

X abort on error

-X do not abort on error

P turn prompt and messages on

-P turn prompt and messages off

T all input lines are copled to output
-T input lines are not copied to output

The shell comes up in certain default modes.
Normally, it will abort on an error. It
prompts with the "0S9:" 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 times 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 {f an error occurs? Everything
after it would not get done. Toss in a -X at the
start of the procedure file and things will
coniinue on course. You might want a Tat the
beginning too! Then everything being done
will get echoed to the terminal screen. By the
way. don't forget to undo things when
finished. I will not go into any great depths on
these for now. Play around with them. next
time you are creating a procedure flle. 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 detail. 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. [ 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 It to be printed twice. The
second printing of the line is done over the

printer and causes it to be printed twice. The
second printing of the line is done over the
first. So the line is intenstfied. If your ribbon
is in good shape. you'll find the line i{s darker
than the usual printing. For a finsthed copy.
it will look a lot better. If you have a printer
that does not have a double strike mode built
in, you might find this one useful. Even ff it
does have double strtke. you might like this
filter. My printer has a double strike mode,
but I find certain other features are lacking
when 1 use it. 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 flle. I chose C (and will
do so more often), because it is universal. The
code in these listings can compiled on a 0OS-9
level 1 or 2 systern. They can easily be used on
the OS-9 68K systemn. In fact. any system that
is capable of using fllters could probably use
these programs. Obviously machine
dependencies and differences in compilers
should be taken into acccount. If 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 is more obvious approach. It inputs
a line from the standard fnput path. It prints
it to the standard output path, does a carrige
return and prints it agatn. Finally it does a
carriage return and a line feed. You must have
a printer than can respond to carriage returms
and linefeeds separately. If your printer
descriptor has been set to execute a linefeed
with a carriage return. then this must
changed. This can be done with:

xmode /p -If

There are three characters of interest here.
They are:

\n EOL
\r carmage return
\! linefeed

it tums out that the \n and\r are equivalent {n
0S-9. But I chose to use the more correct
version. Should this be used on some other
system, it should work correctly. The line:

%s \r %s \r \]

passed to “printf", prints the line. does a
carriage return. prints the line again, does
anther carriage return and a linefeed.
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I got feeling guilty about the filter. It required LISTING 2
a particular printer. Your printer may or may

not bc con‘lgurablc as 1 havc Just descrlbed' 00001 /* S *ssssasdbmmssnmannrmsnnnnn
So. after giving it some thought, I present the 00002
second version of the double strike progfam in 00003 Name: Double.c
Listing 2. This one does not use the carriage 00004 gates) 2FM-Se
return as before. Rather it simulates it by ggggi L -l R
generating back spaces according to the e Ry e R R E AN
number of characters {n the line. This one 00008
should work on all types of printers. I used the 00009 version 1.00 2-MAY-87
ascii representation for backspace ( Octal 10 ). 00010 original version.
If you printer uses something else you will 00011
have to change this. 00012 version 2.00 3-MAY-87
00013 Uses back space instead of
That brings us to the end of another month of 00010 carriage returns and linefeeds.
BASICALLY 0OS-9. I hope I have helped some oDaLs
00016 I R R R R e
of you, elightened others and given Gdles
inspiration to the rest. If you have any 00018 Functlon:
questions, conunents or gripes send them my 00019 THia i3 s BIltWr fof credting
way. [answer all letters. But please include a 00020 ndouble strike” lines on the
self addressed stamped envelope. Until next 00021 printer.
time, have fun! 00022
00023 Usage:
LISTING 1 00024
00025 list afile ! double >/p
00001 /' 222 AR RS R RN R 2] 00026
00002 00027 deRTROOPROTPEOTEOTOPRRNROTPOPTRRNROTNTRTRTOTNRNRETY t/
00003 Name: Double.c 00028
00004 Date: 2-MAY-87 00029 #include <stdio.h>
00005 Author: R. D. Voligts 00030
00006 00031 #define LENGTH 81
00007 LA R R R R e 00032 #define BS n\°1°n /* back space -/
00008 00033
00009 Version 1.00 2-MAY-87 00034 char 1line{LENGTH):;
00010 Original version. 00035
00011 00036 main()
00012 tteesRtReRRRPRNRRORRRERRRRRRY 00037 {
00013 00038 while( gets(line} '= NOLL ) {
00014 Function: 00039 printf("%s”, 1line ):
00015 This is a fllter for creating 00040 backup(strlen(line)):
00016 "double strike™ lines on the 00041 printf("%s\n", line );
00017 printer. 00042 )
00018 00043 )
00019 Usage: 00044
00020 00045 /* seawawawasvasssswnawannden
00021 list afile ' double >/p 00046
00022 00047 Function:
00023 LAAAA AR AR A AR AR RSl N V) 00048 Prints backspaces accordlng
00024 00049 to the passed argument.
00025 #include <stdio.h> 00050
00026 f#define LENGTH 81 00051 tevsensvreceeneeeenreeneee o/
00027 00052
00028 char 1line([LENGTH]: 00053 backup({i)
00029 000549 int 1{;
00030 maint) 00055 {
00031 | 00056 reglster int J:
00032 while( gets{line) != NULL ) 00057 for ( 3=0; iJ<i; J++)
00033 printf ("%s\r%s\r\1", line, 00058 printf("ss”, 8S );
line ): 00059 )
00034 )
EOF

FOR THOSE WHO 68 MICRO
| JOURNAL™
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The Macintosh~ Section

Reserved as a

And ours.......

Mac-Watch

Though underpowered, the original
128k Mac bought gasps of amaze-
ment because of the new capabili-
ties It brought to to “the rest of us®.
One of the more exciting of those ca-
pabilities was the abliity to easily
combine text and graphics on the
same page. Software producerssaw
the appeal of text-graphics integra-
tion capabilitles and reacted with
ever improving software. Graphics
programs (like SuperPaint) now
have better text handling capabili-
tles, and word processor programs
(ke WriteNow) contailn better
graphics handling capabilities.

Ready, Set, Got 3™ and its competl-
tors carvy this trend a step further
by providing a package of powe:ful
tools for easily integrating text and
Imported graphics Into an attractive
page design for newsletters, bulle-
tins, advertisements. and similar
publications. The task performed by
such software Is labeled “desktop
publishing". Ready. Set. Gol ts one
of the two best sellers in this field.
along with PageMaker™: and for the
moment at least. has more power
than its closest competition.

RSG3 provides for the design of
pages to Include designated

text and graphics areas, flow of text
from column to column In any order
ihroughout the document, import-
ing and precisely placing graphics
with automatic text flow-around,
text editing, and control of text aes-
thetics.
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Page Layout

In beginning the design process, the
user designates the number of rec-
tangular grids to be shown to aid In
page layout. For example,a 3 x3
@id might be used for a simple 3-
column page of text. while an 8 x 8
grid might be used for a more com-
plex page with headings and graph-
lcs.

Blocks are then placed on this grid
and designated to recelve text or
graphics, or to remain as white
space. An optional snap-to-grid
feature allows layout blocks to be
placed quickly and very precisely.
The spacing between text columns
or text and graphics is automati-

cally set.

If the grid arrangement is not pre-
cise enough for some users. the
Speclflcation option may be used to
set the exact location of text or
graphics blocks in points, inches, or
centimeters.

As originally set up, the varlous 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 skip col-
umns and/or pages or flow to earller
pages. All this s accomplished
merelyby clicldngon each text block
with a “linker tool” In the order that
text flow is to occur.
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RSG3 documents may be viewed in
actual size, half size, 75% size,
double size or may be sized to fit the
screen. Editing and rearranging of
page layout may be accomplished in
any view with the results if the
change beinginstantlyvistble, AddI-
tionally, facing pages may be viewed
together but changes are not pos-
sible while in this view.

Filling In the Blocks...

Having designed the basic layout of
the document, It's time to add text
agraphics. Text can be generated
using RSG3's bullt-in word process-
Ing capabilities, or prepared
externally. RSG3 reads documents
created by  Microsoft Word™,
McWrite™, or any document saved
In text (ASCI) format. This s ac-
complished by selecting Get Text
fiom the menu, then double click-
Ing the chosen text flle. The text
then flows throughout the RSG3
document around graphics win-
dows, between columns., and be-
tween pages in accordance with the
predetermined linkages.

Importing graphics s just as easy.
The graphlcs window is clicked to
make It active, then Get Picture is
chosen from the menu. The destred
graphics flle, when clicked. In-
stantly appears in posltion on the
RSG page. The cropping tool can be
used to reposition the graphics in
the graphics window. Also. the
window can be resized to display




more or less of the chosen graphics.
To add a finishing touch, several
styles and welghts of lines may be
used to separate headers, footers.
and columns. Also, graphics or text
areas can be enclosed in circles,
boxes, or boxes with rounded cor-
ners invarious line widths. Various
patterns are provided for the lines,
circles, and boxes and for {llling in
the interfor of graphic objects.

The real surprise is how litlle time
this process takes. If you know In
advance how a four-pagenewsletter
is to be formatted and have text and
graphics flles ready. you can easlly
set up the formnulated RSG pages.
import text and graphics, and add
finishingtouches in much less than
10 minutes.

Word Procesaing

RSG3 Includes fully competent
word processing capabllities. While
not as full-featured as some ded!-
cated word processing programs
like Word, RSG3 can easlly handle
generation and editing of small to
moderate documents. Features like
use of clipboard and scrapbook, se-
lecting text, deleting text. moving
text, copying text, {ind and replace,
and font and style selection work
essentially as they do in McWirite.

In addition to above basic word
processing [eajures, RSG3 includes
a 65,000 word spelling checker and
a glossary function. Where thls
program really shines. however. is
the near-complete control over text
aesthetlcs. RSG has areal-time hy-
phenation function which when
combined with the "Justify” option
can result In very smooth text mar-
gins. While hyphenation In accor-
dance with a table of rules occasion-
ally results in errors, RSG compen-
sates by providing a hyphenation
exception dictionary. The user may
putasmanywotds In this dictionary
as he likes.

RSG provides for right, left, center,
or justilled format. The spacing
between lines and between para-
graphs can be precisely set. The
tightening of spacing between
letterskerning) can be accom-
plished automatically or under user
control. The cursor keys on the
MacPlus keyboard can beused (o
adjustkerninga polntat a time. The

|
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kerning function may be used on an
entire heading or on as littie as two
selected letters. letters may be
spaced apart {the opposite of
keming} in essentlally the same
manner and with the same level of
control as for kemning. Selected text
can be shifted up or down from the
baseline positlon by a chosen num-
ber of points. This may be accom-
plished through use of a dialogue
box or through use of a MacPlus
keyboard. RSG provides for three
styles of paragraph indentation.
Each style can be set as to the
number of points thea(lected line is
oflset.

Some roughness was encountered
In the use of the word processing
features. On a number of occaslons
dificulty was experlenced In Insert-
Ing the text tool into exdsting text for
editing, particularly at the begin-
ning of lines. Also, in selecting text
which is partially ofl-screen, the
scroll functlon would sometimes
work only in scrolling from right to
left. If an Insertlon point were cho-
sen to the left of the target text. that
portlon of the text that is off-screen
would not always be selected. Cnoc-
casion the scroll function seemed
slow and Jerky compared to
McWrite. These kinks will not pres-
ent any major hinderence to most
users since text will usually be pre-
pared In other dedicated word proc-
essing programs with only light ed-
iting belng done tn RSG3.

Revisione

Rare Is the composltion that will not
get revised a number of times before
printing. RSG allows the user to
make layout changes and Instantly
see the results. Ifyoudonotlike the
position of a graphics box, simply
select It and move It. Not enough
white space around the picture?
Easy to fd Just select the graphics
block handle and resize it. Note that
as the change occurs In the above
cases, the text automatically flows
around the graphlcs block in accor-
dance with its new position or size.
Pages can be Inserted or deleted.
The linkage of text flow between col-
umns and pages can be changed. If
that 2,000-word article lacks an
Inch Mling the designated text
block, the text block can be appro-
priately reslzed and other I[iller
materlal put In the blank space.
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The Manual

The RSG3's manual is a slick publi-
cation which is more like a magazine
than a typical software users’ guide.
The bare baslics are adequately cov-
ered through a tutorial and varlous
reference sectlons. The RSG3 disk
contains text and graphlics flles to
support the user In setting up a the
sample document for practice. After
presenting the Introductory mate-
rlal in stylish manner, the uttlity of
the manual drops off signlficantly,
and the dlscusslons of more ad-
vanced program capabllities are
qulite sketchy. The 4-page chapter
on Layout Basics is especially lack-
ing. Most users will be diaapointed
with this manual.

Printing

RSG3 supports printing on the
Imagewrtter, the Laserwriter, orany
other typesetter or printer that un-
derstands  PostScript. Program-
ming direclly in PostScript is also
supported.

Wil It Fit Your Mac?

RSG3 will run on any Mac with at
least 512k With ddTiculty. It can be
made to work on systems with only
one disk drive. The spelling checker
cannot be used with single disk

systems. RSG3 is not copy pro-
tected.
Should You Buy It?

RSG3 is 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 publishing pro-
gram which they can learn In a
weekend and use to turn out truly
professional results r1ight away.
RSG3 will be a good cholce.

James Law

1806 Rock Blull Rd.
Hixson, TN 37343
{615) 8B42-5471
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FORTH

A Tutorial Series
7

By: R. D. Lurie
9 Linda Street

A PROGRAMMING PHILOSOPHY

I used to wander why [ never heard much about
long and complex programs belng written in
FORTH. Well, I think that I now know the reasan.
Of course, laige application programs have been,
and are being written in FORTH, but it is usually
notlnec&axy for the average task to be such a big
deal.

In cuntrast to most other languages, FORTH,
by tts very nature, encourages you to write short,
carncise peograms which you can later chain to-
gether to accamplish sane major undertaking, 1
guess that C is the nearest amnventianal language
to FORTH in making it easy to chatn short pro-
gams by the use of pipes, etc. FORTH doesn't
have the pipes of C, but it doesn't really need therr.

As an example of what I mean, amnsider the
follomng case history. I have been rewriting my
speling checkey in FORTH. canverting it fram
assembly language. The dictionary cansists of 14
lists of words in strict alphabetical order. Each list
holds words of only one teqgth. such that “RAM"
and "ROM" are in the same list. but “key" and
“keys” are not in the same list. I found that I could
search the fastest In the least amount of RAM by
using this dictionary structure,

In making this canversion, 1 have madtfled the
dictionary structure by removing all of the “white
space” fram within each list of words. Sametimes,
the white space was a blank and sametimes it was
a carriage retum. I could have cemoved ary of
these with an editor, but the obvious way to do it
was write a pcogram to do so.

I also needed to count how marny wards there
were in each list beginning with each letter aof the
alphabet. After trymg to do it by reading the screen
and getting a different count each time. 1 wrote
another program ‘strictly for this purpose.

I needed to make several other changes and
notations about each list, so I wrote a little pro-
gram to do each one separately, as I needed the
tnfonnnation.

Al of this could have been cambined mto one
program which was much shorter than the sum of
the lengths of each of these little “utility” pro-
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grams; but it would have talen me much longer to
write and debug it than all of the short ones did.

Besides, I now have several additions to my tool-
bax ready the next Ume I need to do some odd-ball

job.
In sunmmalion, my FORTH programming phi-

losophy 1s to wiite several short programs. rather

than one long pcugram. whenever possible. Fur-
thermnore, 1 never throw awdy any debugged defl-
nition, stnce I will surely find mare use for it in the
future.

TWO USEFUL UTILITIES

I would lke to share with you a couple of one-
screen utilities that 1 ind aryself using quite a lot.
ax

The irst one is called QX and ts shown in screen
#62. This was inspired by the QX utflity supplied
by LM1 in their Z-80 FORTH: however I have made
a couple of changes in ft which make tt fit more
canfortably inlo my @rogranvming habils. QX
stands for Quick indeX and produces a sareen
index in a compressed form. Figure 1 is an ex-
ample of its use with the program NO<SP> , which
I will describe later.

One of my main uses for QX 18 in Qnding the
Qrst empty sareen tn a block of screens that T am
woddng on. If I am writing a long prograrn, I make
a habit of reserving blocke of screens for spectlic
job catagaries, such as flle 1/O and help saeens
I need to know the next avallable screen in a block
when I am ready to add ancther help screen, etc.
QX 1s very quick at dotng that and usually does not
cause something useful to scoll off the screen
while it ts workdng Of course, QX does the tradt-
tianal jobs that INDEX does, just in less space.

OX 18 called in the traditianal FORTH manner.
first-screenf?> <last-sareen#> QX

Since the algorithm may not be trunediately
obvious from the listing (screen #62). I will spend
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sane time oxplaining it. The iiftial CR simply
farces pdnling to begin on a fresh line. This forces
everything to line up in neat calumns, which
makes the display easier to read.

Uine #2 may be the most confusing part of the
definition The initta) O serves to (nitialiee the
colunin oounter, which never leaves the Data
Stack The definftion probably would have been
easter to follow if a VARIABLE had been assigned
for the counter, but 1 wiute the definttion long
belore I ever thought that it might become the
subject of a descaiptian in 68’ MJ. Besides, this is
a good place to lllustrate a Data Stack position
being used to hold a counter.

The ROT ROT in the rest of line #2 shmply shifts
the vanous numbers so that the O {counter) winds
up at the bottan of the Data Stack

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

By setting the DO ... LOOP Umits in this way,
the loop tndex, I . assurmes the number value of the
destred screen. Therefare, I can be printed with a
formatting statement 4 R so that #t always occu-
ples 4 spaces, right justifi-d. SPACE skips one
space as a further aid {n farmatting,

The real wark is done in line #5. 1 BLOCK loads
the proper screen into RAM and leaves its starting
addiess on the Data Stack This addiess is used
with the 14 (as the oount) as the parameters for the
TYPE axmmand The count of 14 is not truly
arbitrary, since it produces the mast infonnation
in four calunms on and 80- character screen If
you change ft, be sure to adjust the number of
oolumns printed: otherwise, you can get quite a
Jumbled mess for you display which you will not be
able to read.

Lines #6-#9 act as a oolumn counter. I needed
this because one of my printers cannot be made to
do a carriage-retum without an explicit mnstruc-
tion. If you use an 80-colurmn display and a printer
which autamatically returrs after printing 80
columns, then you do not need these Unes.

DUP makes a copy of the cohmmn counter,
which is now at the top of the Data Stack. 4 MOD
divides the count by 4 and saves the cernamder on
the top of the stack The remainder is incrernented
by 1 and axnmrad to 4. the desfred number of
cahmmns. Rernemnber, the resulis of 4 MOD must
range 0-3. I put in the 1+ so that I could male the
cunpariaan diractly to the destred mummber of
calumms. so that 1 would understand the algo-
rithm severa) manths later (ke agw, for fnstance).

I any case, if the (nremented counter does
equal 4, the IF partion of the condit‘onal phrase is
oecutal This amststs of sending a CR to the
display. dropping the old value for the counter,
and starting a new count at 0.

Otherwise, the ELSE part of the amdittanal
phrase is executed. In his case, the colurmn count
is tncrermented by 1. and a SPACE is sent to the
display for formatting purpases

The PBRK and 7LEAVE are sanewhat tmplem-
entation dependent, in that they are not camman
to all versiors of FORTH. 7BRK tests the keyboard
for a key-press, and 7LEAVE exits the DO ... LOOP

if one is detected. These two are not necessary, but
do provide a conveniernt panic-button

DROP clears the no longer needed counter fran
the Data Stack and CR forces a new line, again in
the interest of neatness.

gL

This utility was oaginally written as a means for
getting the mxdmum number of pogramming
iines displayed on the screen or printed on a page
without having to malee a spedially edited copy of
oonsecutive screens. QL (shown in screen #61)
produces the type of output shown in Figure 2.
Essentially, QL strips all blank lnes from a
screen, This makes it harder to read and under-
stand. but ft cuts way down on the mumber of lines
required to show a group of screens Narmally, [
prefer to have only one definition on a screen, and
this results in a lot of emply lines. QL gets rid of
these and gives me a nicely candensed Quick 14st.

As with QL, QX uses the fraditional FORTH
cammand lne:

dirst-acreen#> <last-screen#> QL

Line #1 serves to print a heading which con-
tains the current date. .SYS-DATE is simflar
enough to .DATE (68" MJ. 11/86) that 1 will not
take the space to describe it here.

Line #2 sets up the “outside” DO ... LOOP which
has the screen numbers as its parameters. Some
of you may find tt canfusing that the same loop
tndex is called I in line #3 and J i line #5. This is
the FORTH amventian that the index for the cur-
renlly executing DO ... LOOP is called 1 , and the
tndex for the next outer DO ... LOOP is called J .
Same versions of FORTH do not have access to this
outer loop caunter, so you will have to keep it in a
separate variable. On the other hand, same
FORTHs. such as FF9 allow one mare level of
aesting avaflability by having a K . By the way, this
has nothing to do with the actual number of DO ...
LOOP ‘s which can be nested: it just refers to how
mary tndices that can be called fram within a
given DO ... LOOP .

The screen mumbser is printed in ltne #3 in the
purely canventiona) anner.
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The DO ... LOOP in line #4 is set up to print a
maxtmum of 16 Uines. At least, it will certainly look
at 16 lines, even If none are printed.

J BLOCK lbads the current saeen into RAM

bufier frarn disk and leaves the starting address of
line #0 on top of the Data Staclc I is the cuarent line
number. so 1 64 * mulliplies the line number by the
length of a line, and + adds this number to the
bufler address already on the Data Stack. In this
way, each iteration of the inner DO ... LOOP places
the starting address of the current line anto the
top of the Data Stack

The 64 -TRAILING tells the camputer to start
counttng back Gam the address on the stack plus
64 untt) the first non-blank is encountered. When
this happens, leave the number of
characters in the line as a count on the top of the
Data Stack. It is a pecullarity of -TRAILING that
the address which was already on the Data Stack
is not lost. which {s an exeptian to the narmal
activity of a FORTH word

DUP makes a copy of the count left by -TRALL-
ING to be used as a flag for the lollowing IF ... ELSE
.. THEN candftional. Since O is (dentical to
FALSE, and non-0 is identical to TRUE, the count,
itself, can be used as the flag. This is considered
good FORTH practice, but can be canfusing to

We needed to duplicate this number,
since it is to be used as the count for a TYPE
command later on.

If the count was greater than O, line #7 prints a
formatted line number as three spaces, cdght jus-
tified. A SPACE is then printed as part of the
output formatting. TYPE then prirts the charac
ters which were peeviously found. A CR finishes
the output far this Uine of text.

Had the count been O. the ELSE branch of the
candftiona) would have used 2DROP to clear the
address and count for this Une famn the Data
Stack.

Ramember that two DO ... LOOP ‘s were nested,
so we need to end the definttian with LOOP LOOP

NO-<SP>

I wont spend a lot of ttme with a detatled
description of NO- <SP>, since virtuaBy all of the
definttiors have been gdexxibed tn a previcus
cahunn. However, 1 do want to potnt out the majar
features of the program and gtve a short descrip-
tion of the algarithm.

As I mentioned previgusly, the purpase of NO-
<SP> was to cemove all “whitesspace” from a list of
wards, but, of course, it would work with any text
file.

The program reads the flle into RAM for proc-

essing. This is easy, because [ have plenty of
unused RAM with this short pcogram.

I need two pointers and two ocounters. R-
POINTER fs the read pointer and W-POINTER is
the write-pointer. TALLY counts the tota) number
of characters and DROP-TALLY counts the white-
space characters as they are skipped. A character
is read at R- POINTER and R-POINTER is Uncre-
mented. The character is checled for “white-
space” and (gnared f it 1s a <SP> or a <CR>, and
DROP-TALLY is (ncremented.

If the character is not a <SP> or a <CR>, it is
stored at W- POINTER and W-POINTER s incre-
mented.

Notice that R-POINTIER gradually drifis away
froan W-POINTER 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 of its job.

Finally, the Gnished flle is wrilten back to disk
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This month we will enter the example program gtven
last month and debug it. followed by making a blnary
file 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 wlll start the editor and provide you wtth a
blank screen, enter:

new exl

You will now glven a line number of one (in half
brightness {f your terminal supports this} and the
cursor will be at the first position of 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 edltor to learn the editing
commands, you can also use the bullt In help facility if
you forget what control key to use.

You can indent the program as shown, or use any
other method you feel comfortable with. Many people
put reserved words in upper case. but it does not matter
to the compiler.

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

)

Which will save the program under the default name
of "ex1". To check for syntax errors (such as typos). enter

$pc -@

This will compile the program in the edit buffer
(thats what the "@" means} but will not generate object
code or a listing. If the compiler finds any errors, it wiil
show where the errvor is (pointing to it's best guess of
the item In error) and leil you what the error is. You can
continue with the compllation by entering any
character other than "Q" (or "q"). After the end of the
compilatjon, or if you enter Q after any error. you will be
returned to the editor with the cursor pointing to the
locatlon of the last error. You can now make the
necessary changes and then enter control N to move
the cursor to the previous error In the flle until there are
no more errors in the stack. Both the compliler and the
assembler can stack up to 20 error locations in thlis
manner.

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

sq

Pascal.

By: Robert D. Rc miller
Certificd Software Corp
616 Camino Caballo
Nipomo, CA 93444

Tutorial 929. 1350

in order to take advantage of the Integrated package
it i1s necessary to setup a control flle that contains all
the information needed to compile, assemble, debug,
and link your program. The linkage creator is the
program that produces thls control flle. Enter the
linkage creator by entering :

$lcex]

The linkage creator will t1y to open the complled
relocatable object code for the program “exl® to tiy to
determine the stack size required. Since we haven't
actually produced this flle. it will inform you that it can't

determine the stack slze. No problem, since you
remembered the value from 2 paragraphs above, 1lght?

There are two main modes. automatic setup. which is
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 OS-9, so we
select automatic mode. In the example program there
are no buflers that might need to be expanded, so we
can set a flxed stack size. Other programs, especiall
those that use the heap. need to have a way to speclg
the stack/heap size when they are run. This is done
using the "Z' command line optlon, as fs done for many
of the programs in the pascal package. Since we do not
need this flexdbility, we will answer NO when asked if we
want to handle the Z option. We will next be prompted
for the stack, heap, and varib 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 s assumed)}.

We are next prompted for the librasy directory to use,
if Instalied as suggested, we would spectfy "/dd/". We are
next prompted if we want to load other pascal modules,
for modular programs. This example is very small and
only needs the main program. so we answer with a
carriage return. The linkage creator allows up to 40 - 80
character lines to spectfy modules, which should
handle even the largest ELI:FCL In a similar manner we
are prompted for additional assembly language files, we
have none, so we answer witb a carriage return. Next,
additional librarles can be specified, this would Include
such items as graphlcs or floating point processor
libraries. We don't have any, so we answer with a
carriage retumn.

We next are asked for linker command line options,
lets say we want the load map to be written to disk. all
we need to do is speclfy the file name as the command
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line option. answer with “exl.mp”. "Map optlons” allows
us to specify the format of the load map. lets use “F* for a
full map. Next we are prompted for Include flles, we
aren't using any, so answer with a carriage retumn.

Next we have a prompt for debugger command line
options, the small example should not require any
speclal memory handling. so we answer with a carrlage
return. The next prompt is for the target debugger,
which we will not be using. so just answer with a
carriage return.

The next two prompts allow multiple options, one
option set per line. The first Is for the compiler, this is
used to provide us with a menu of standard optlons
when compiltng from the pascal shell. We know we will
want to compile the example for use with the debugger,
so lets cake the first line “-d",

Later, we want relocatable object code so we can
generate a loadable OS-9 module, so make the second
line "-r". We would also like a listing, so we might have
something like “-lp62ftw96 /p", with variances due to
your printer specifications. of course. We can combine
generating code and listing of course, {nto something
like "-dlp62lw96 /p". When you are done putting in
options (10 aadmum), just enter a casrlage return. The
same procedure Is used for the assembler, with likely
options of “-0", “-1p62Aw96 /p", and "-olp62ftw96 /p".
Last, we are prompted for screen editor options,
normally the only time this ts done Is for large modules
that need additional screen editor bulfer space, enter a
carriage return for this example.

The linkage creator now writes out the control file,
called a "shell file", which has a suflix of ".sf' and the
same flle name as the pascal source "exl.sf". It also
writes an assembly language source flle that is used to
run the pascal program from OS-9. This flle has a sufllx
of ".ps". If we were writing a sfand alone program the
code from the compller Is the same, only this assembly
language flle ts changed to operate under the different
environment. we will cover that another month. The file
“ex] .ps” Is then assembled into “exl.pa”, ready for
linking when we get to that step.

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

OmegaSofl Linkage Creator Version 1.21
Copyright 1987 by Ceitifled Software Corporation
Clobal stack size not determined
autosety ?y

Process Z command line option ? n
Stack, heap, and Varlb size : 400
Library directoryname : /dd/

Other pascal flles :

Other assembly flles :

Other library fles :

Linker command line info : exl.mp
Mapoptions:

Include files :

Debugger optlons :

Target debugger optlons :

Compiler options : -d

Compiler options : -r

Compller options : -1p62tw96 /p
Compiler options : -dlp62\w96 /p
Compller optlons :

Assembly optlons : -o

Assembly optlons : -Ip62twS6 /p
Assembly options : -olp620tw36 /p
Assembly optlons :

Editor optlons :
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OmegaSofl 68000 Assembler version 1.21
Copyright 1987 by Certllled Soflware Corporation

Errors : 0 Code : 0QAB Data: 0000 Varib : 0000 Table
14 of 944

Code assembled

$

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

$ ps exl

It first reads the "shell file" to build a list of pascal,
assembly, and Include files. This Is a menu driven
program with the following optlons :

Edit module

Complle module(s)
Assemble module(s)
Debug

Link

Run Chain

Background chain Idle
Exit Pascal Shell
Target debug

Execute linked program
Beep on termination
Restart

Review

Abort background

Pass command line to shell

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

Edit module - you will be shown a list of flles that can
be edited. These will Include pascal source, assembly
source, and Include flles, which were specliled In the
linkage creator. The nonnal cursor control keys are
used to move fiom one flle to another. Enter a carriage
retumn to exdt back to the main menu. Enter a “S" to edit
the selected flle.

Pascal files will have a "P-" In front of them, likewise,
"A-" for assembly, and "{-" for include and misc. flles.
When you are done editing the selected file, you will be
back In this menu, you can enter “F” to flag the flle as
modifled, which will change the “x-" to "x*". There Is also
an automatic mode that will flag files that have been
modifled since the last “chain”, or based on the update
time of a flle, sunilar to a “make" utility function,

Complle module - you will be shown a list of pascal
source files, for each flle you can skip It, or enter “S* to
select It for compllation, or "R" to reset It so It will not be
complled, You can also enter “A" which will set all
flagged files for compilation. These complations will be
queued and done In the “chain”.

Assemble module - same as complle, except you are
shown a list of assembly source flles.

Debug - Puts the debug command into the queue so
you will enter the debugger afler the selected flles have
been complled/assembled. You can use the default
command line optlons, speclfy new ones, or cancel
queulng of this command.

Link - stmtilar to debug, will run the linking loader
afler compilation and assembly.
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Run Chaln - This Is a mulllple step operation. It flrst
complles 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 maln menu. You can then Qx the error, and
run the chain agaln. It will restart at the step that
caused the error.

Background Chaln - This will do compllations and
assemblies In background. allowing you to do further
editing on other flles in foreground. Like the foreground
chain. If an error occurs, it will stop and display an
“error status”. When it is done, you will ind on RAM disk
(or wherever you want it) a flle that contalns all of the
slgn-ons and error messages (If any) generated by the
compllations and assemblies. This file name will show
up on the edit file menu If you need to Inspect it.

Exit Pascal Shell - returns to OS-9.

Target Debug - simllar to debug. will tun the target
debugger after compllation and assembly.

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

Beep on termination - allows enabling of a “reminder
beep” at one second Intervals once the chain has
terminated.

Revlew - shows what will occur when the chaln is run
(compllations, assemblles. etc.).

Restart - resets all queues and re-reads the shell flle.
Useful after you edit the shell {lle for any reason.

Abort Background - stops the background chain
once It has fintshed the step it 1s doing.

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

Our first step will be to complile the example
program for use with the debugger. Position the cursor
to "complle module” and enter carmiage returm (CR). You
will be shown the default options. move the cursor to “-
d" and hit carriage return. this will move you to the file
selection menu. The cursor will be positioned to "exi”.
entera "S". Enter a CR to exit back to the matn menu.

Poslitlon the cursor to "debug” and enter CR. We will
use the default command line option. so enter CR.
Positlon the cursor to "Run chaln” and enter CR. The
compilation will be done. and then the debugger will be
started and the flle loaded. At this point we will be In the
debugger "filer* mode. Enter "#" 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
“G*and a carriage return. As a simple test. enter:

test: do.b $400-. fill out the bufler
1t will then print :

FOR THOSE WHO [NV N W14

‘88’ Micro Journal

test ds.b $400-* fili out the buller
Enter :
end

followed by a control Z and then carrlage return.
This will generate an EOF which will stop the program.
To have it do something useful, we need to redirect the

standard Input and output paths, this is done with the
"set command line" command, enter :

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

This will convert the funcs.a defs flle Into a RA
compatible Include file called funcs In the pascal
definition directory "PDEF". Enter “G” agaln followed by
a carriage return. It will then run the program. but you
will not see what is going on since the output is
redirected to a flle.

There are many powerful debugging capabilities
avallable, both at the pascal and assembly language
levels, we will go over some of these next month. Next,
enter Q with a CR to exit the debugger. which retums us
to the Pascal Shell main menu. Go back and select
compllation agaln for file ex]. except select the option
“r". this will generate relocatable object code. Then.
Instead of selecling debug,. select link. Run the chaln, It
will compile the example program generating
relocatable object code. and then link it with the stack
setup code (exl.ps) and the runtime libraries to
generate flle flle “ex1.lo" in the current data directory.

You will then be back tn the maln pascal shell menu.
To try the linked version of our example, select “execute
linked program”, and when prompted for the command
line, enter : "</dd/defs/lo.a >/dd/pdef/lo" so we will
convert the lo.a file. After this is done, you might want to
add this little utllity to your commands directory. Select
"pass command ..." and enter :

$copy exl.lo /dd/cmds/ex]

You can then run this program any time you want by
using the name "ex]”. You can now exit the pascal shell
by positioning the cursor to "Exit Pascal Shell” followed
by a carriage return.

Note that the file lo.a contalns two symbols with the
same spelling, PD_NAME and PD_Name, this does not
cause a problem in R68 because it follows the "C"
convention of treating upper and lower case as
different. This will not work for RA because it uses the
Pascal conventlon of treating upper and lower case as
the same (except in string literals). | suggest changing
PD_Name to PD_NameP.

OmegaSoft is a regtstered trademark of Certlfled
Software Corporatton, 0S-9 and 0S-9/68000 are
trademarks of Mtcroware Systems Corporation.

EOF
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Logically Speaking

The following it the
beginning of = continuing
serics. Most of you will
remember Bob from his
seaies of letters on XBASIC.
If you like it or want more,
let Bob or us know. We want
0 give you - what you want!

PREFACE

Be of good Cheer

Example

The Mathematical Design of Digital Control Circuits

By: R. Jones

Micronics Reseaich Conp.

33383 Lynn Ave. Abbotsford, B.C.
Canada V2S 1£2

Copyrighted © by R. Jones & CPI

The major part of this tutorial ts based on a series of lectures 1 began in the early
60s. These 2-hour lectures (covering a period of 25 or 26 weeks) were delivered to
groups composed of a mix 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 off on an
equal fooling.

Therefore to those of you who may be wondering whether you'll be able to master the
lessons to come, 1 would say “Be of good cheer! If you can count to 100 or so. and
have a fairly logical mind. you can do it.” Just be sure NEVER, EVER, to move ahead
until you have mastered each stage. and above all - and I cannot stress this too
strongly - DO the exercises and self-tests 1 shall be providing along the way.

The trouble with “logic™ is that very often the subject-matter {s so logically apparent
that the student tends to say to him/herself “Yes. 1 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 accepting it as “logically so".

For example, let's take 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. Therelore Dick has 99 marbles.

Now, If we know for sure that Statement 1 Is TRUE. and that Statement 2 ts TRUE,
then no-one will deny that Statement 3 MUST also be true. Obvious? Take a second
look belfore saying “Yes". If we're all agreed, let's move on. Most folks would also
concede that the whole structure of this 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 still be TRUE. Or how about :

1. Uncle Fred has 95 dollars.
2. Aunt Minnle has 4 more dollars than Uncle Fred.
3. Therefore Aunt Minnie 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 Minnie'
for 'Dick’ and so on, is consistently carried out, the logical conclusion remains TRUE.

Continued on page 37
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South East Media
0S-9, UniF LEX, FLEX, SKDOS
SOFTMN

{1y Your Operating System and ‘Disk

‘Ielephone: (615 ) 842-46(0

510606630

" ‘Please .'\.j'

Full OEM & Dealer Discounts Available!

SCULPTOR

THE SCULPTOR SYSTEM

Slpor Cormiures & Pt bourth gereTabeon ke
@it B e et Latat e TR W T
Prograrmemen currenth, usirg T Sional e s
Basic ard Cobol will be arruased st what Seulpton does 0 e
prochactvaty With Sculpsor yoma B e that what used i teke

THE PACKAGE
WA sy T Wt yas e e
A bl Bl Tk
A prrruats rweatarter
rwen boem: lanepiage
Repon generston

DATA DICTIONARY

Eaach tihe sy i ore o

typwey describd Farkds many baw
heackrny bye rrat anct

INDEXING
St
et data bhe
neambery of
acheud b cor

TECHNIQUE

tasrm o B trvw ke ko

RELATIONAL OPERATORS

kd ey b chosen

oy

& wovh caan b mchievec I sl @ e bcars e siin e (NPUT DATA VALIDATION
! i ! Query factie, bt and
AN ESTABLISHED LEADER St of utlity progeams sl poiet : .
Sculpiue wast develk g by prokesssorals whes reeced & Samiple programa rcanan, o
e deveekogmetd ool with ¢ agutaliies (al wers (s s, the run Oime st railable o1 ate -
vallable in B soltware market, b wan unched in 1981 and reminal cost mﬂ..‘nm::m.y

wirscw thery, wath lewdbuach fromm an sver incrensing cubormes
s Sacudpbon huss beer rrinesd and enbun e b b orme
o ol the st adaptabile. last, and sbesos o reliable watems
o the market foday

Fea

tures
caaeesaaas

Facts
aeaen

DATA FILE STRUCTURE
Pached, Aol beregth records
Moy shored i kower custency unit
Daters shred an wdeger das, nurmteen

ARITHMETIC OPERATORS
Uraary rranas
* Mol impd o

SYSTEM INDEPENDENCE

[

Sculpiod i avadabre on mary difterend rracbere and ks
sl operaling walerns, incieding MS DOS. e e arsd
VS T: entervaing list of spperted hardaare ranges o
wriad personal compuiens. trough Ml e o

L T R ]
ported W ree wRTT

APPLICATION PORTABILITY

Sculptor for 68020
089 & UniFLEX
$995

M, (o ittt BFTETH e T e

Soulpion 3 masor scharntagen Y ou can deeekop appls st v
on & stand alone PC and - without ey sleratons o the
proaparne — run Bwen on 8 linge rll s sater Fos
software writers i means that Fur produets can each 8
wader rarhetpla e than vy before It m i water
portabuliny iogether wath high epeed devrioprment st
rnhars Serulpior W sppealiveg o vskae et reelers
hearhwenre manubactirers and soffware developers of all
ircts

SPEED AND EFFICIENCY

Sculpion sy & last and proveen indesineg e bnsgues whach
ottt rvtant etraeval of data from even thee larged of Bles
S Lidpmn s boustth guiserafion languace i conmpabes! ks
B o e iy g g eereny
sgeent

INTERNATIONALLY ACCEFTED

Byt a wrnpie confgurston WS, Ul a0 prewend
rb et nm._--r;.-.wnr-wn.- o renparw Ths

ey e el (bt b w Padry ek Gt s

aryature ) the workd Austalesa
Sculpior m already o work n over X cours

1 Harraardes
* Akt
Sulbstrncton

MAXIMA AND MUVIMA

PROGRAMS
Derfirre record Layout
Create rema wulenet Sle
Cheriertate stancard w e o
progean
Crrrietate starcbard nepost prosgranm
Comgebe worewn form
Cormpale repart pr
Scrwen horm 4
Repon program it
Miorin Iieugeaiar

MUSTANG-020 Users - Ask For Your Special Discount!

SPECIAL FEATURES
Full date antherwtic
Echey suupparemnscen bor pesssas weds
Terrrinal ared prinse ideperwdens e
Pararneter passing ko abs poionganm
Unerr darfriabie dabe bt

L urry fac e,

Hartarrant S

Check ke weegrn,

Farbwsd wers

Aot larupunge arst date b
Sswrtups Tl ¢ e et o
Sertup et ¢ b berets o

SCREEN-FORM LANGUAGE
Prograrmeres dehrad opons and

b
Ml s Gpen 1 One progeem

Unetacilt of proagrasraries (o s wwirwg «of
@nception condimon

Pomsrrhul verts bor stigmet. digles, ard
Hibe accwmn

Seerualanen disgiay of i
raconds

Facilty w call subs prograrem s
Frerating wokern cormmands
Comaitonal ssternens

Subronssines

Irctarpmrractenit o vereminal nopw

$389 *

MUSTANG-020
0S/9 UniFLEX 6809
I18M Compatibles
Tandy CoCo I1]

$995

3

3

Special $389.00

* Tandy CoCo III Special - Reg. $595 * Special

L 1] L L 1]

$199

Y

$595

(13

‘“ ‘“

PC/XT/AT MSDOS
AT&T 3B1 UNIX
SWTPC 68010 UniF
SWTPC 68010 UNIX

e

$595
“
$1595
$1990

3

$119

$319
$398

$595
«

$797
$995

... Sculptor Will Run On Over 100 Other Types of Machines ...

!t! Please Specify Your Make of Computer and Operating System

®  Full Devel ent Package
*¢ Run Time Only

¢¢¢ C Key Flle Library

... Call for Pricing ...

"

Avalptify Legrads

0 = 054, § =« SK*DOS

F a FLEX, U e thULEX
OO = Cotoww Comgmir 05.9
OF = Coier gl FLEX

i of M - *FLEX

South East Media

5900 Cassandra Smith R - Hixgom, Tn. 37343
Telephone: (615) 8424800 Telex; 5106006630

and UnlFLEX are Trad v

*SK*DOS bs & Trad

rk of Star-K Software Sy

[ 1] Shlm .0
Ade 1% USA (wmia 5159
Pordge Swiney Add 5%
Farelgs Atrowil Add 18%
Or CN N Shipping Osly

Corp.

*05-9 Is a Trad:

ks of Technical Sy

'68" Micro Journal

August ‘87




'."l'l'll';-‘!'h'-‘:'h'.' (O 15 ) 842-4600

South East Media

Telex: 5106006630

OS-9, UniFLEX, FLEX, SK"DOS

DISASSEMBLERS

SUPER SLEUTH from Computer Sysiems Consultants bnicractive
Disassembler. extremely POWERFUL! Disk File Binaty/ASCII
Examine/Change, Absolute or FULL Disassembly. XREF
Gaerawor, Label “Name Chunges”, and Files of "Standard Labxl
Nazmes™ for differens Operating Systems.

Color Computer SS-50 Biu (all wi A.L. Source)
CCD (32K Req'd) Obj. Only $49.00

F.S, $99.00 . CCF. Obj. Only $5000 U, $100 00
CCF, wiSowce $99.00 0, $101.00

CCO, Obj. Only 35000

0S9 68K 0bj. $100.00 wiSource $20000

DYNAMITFE+ .- Exccllent standard “Batch Mode™ Disagsembiler.
Includes XREF Generator and “Standard Iabel” Files. Special 0S-9
options w/ OS-9 Version.

CCF, 0bj. Only $100.00 - CCO, Obf. $ 59.95
F.8. © = $100.00 . O, object only $150 00
u,* " 330000

PROGRAMMING LANGUAGES

P19 from Windrush Micto Systems -- By Grahamn Trott. A combination
Editor Compiler Debugger. Direct source-to-objecy compilation
delivering fast, compact, re.entrant, ROM-able, PIC. 8 & 16-bil
Integers & 6.digit Real numbers for all real-world problems. Direct
aonuol over ALL System resources, including interrupes.
Comprebensive libracy suppon: simple Machine Code interface;
asp-try-siep trace for instant debugging. 500+ page Manual with
tulorial guide.

F.S.CCF - $198 .00

PASC from S.B. Media - A FLEX9, SK*DOS Compiler with a definite
Pascal “flavor”. Anyane with a bit of Pascal experience should be
able 10 begin using PASC to good effect in short order. The PASC
package comes complete with three sample progeams: ED (a syntax
or structure editor), EDITOR (a simple, public domain, screen
editor) snd CHESS (a simple chess program). The PASC package
come complete with source (wntien in PASC) and documentation

FLEX, SK*DOS $9500

WIHIMSICAL from S.E. MEDIA Now supports Real Numbers.
"Structned Prograreming® WITHOLT losing the Speed and
Control of Assembly l.anguage! Single-pass Compiler feawres
unified, user-detined YO, produces RDMable Code; Procedures and
Modules (including pre-compiled Modules); many "Types” up to 32
bit Integers, 6-digit Real Numbers, unlimited sized Anays (veaon
only);, Interrupt handling; long Varisble Names; Variable
Initialization; Include dirsaive: Canditional sompiling; direct Code
inzertions conurol of the Swack Pointer: exc. Run-Time subroaines
osotal u alled during conpilation. Normally produces 10% less
eode than PU/Y.

F.S and CCF - $195.00

KANSAS CITY BASIC from S.E. Media - 8asic for Color Camputer
0S-9 with many new corunands and sub-functions added. A full
implamentation of the IF-THEN-ELSE logic is included, allowing
nesting 1o 255 levels. Strings are supponed and a subset of the
ususl siring fmctions such as LEF1S, RIGHTS, MIDS, STRINGS,
etc. ace included. Variablcs are dynamically allocated Also
included are additional features such as Peek and Poke. A must for
any Color Computer user rurming 0S-9.

CoCo 0S-9 $39.95

C Complier from Windrush Micro Systems by James McCosh. Full C
for FLEX, SK*DOS except bil-ficlds, including an Assembler.
Requires the 1SC Relocating Azsembler if user desires 1o implement
Ais own Libraries.

F, S and CCF - $295.00

C Complier from Introl — Full C except Doubles and Bit Ficlds,
streamlined for the 6809. Reliable Compiler; FAST, efficient Code.
More UNIX Compatible than most

FLEX, SK*DOS, CCF, 0S.9 (Level 1 ONLY), U . $575.00

PASCAL Complier from Lucldata - [SO Based P-Code Compiler.
Designed especially for Mictocomputer Sysiems. Allows linkage 10
Assanbler Coée for maximum flexibility.

F.SandCCF 5" - 39995 F,S 8- $99.95

PASCAL Complier from OmegaSoft (now Cenified Soltware) -- For
the PROFESSIONAL; 1SO Based, Native Cade Canpiler. Primarily
for Real-Time and Process Control applications. Powesful;
Flexible. Requires a "Motorols Compatible™ Rela. Asmb. and
Linking Lnades.

F.S$and CCF - $42500 - One Year Maini. $100.00
0S.9 68000 Version . $900.00

KBASIC - fren S.B. MEDIA — A "Naiive Code” BASIC Compiler
which is now Fully TSC XBASIC compatible. The compiler
compiles 1o Assembly Language Source Code. A NEW,
streamlined, Assambler is now mcluded allowing the assembly of
1 ARGE Campiled K-BASIC Programs. Conditional assembly
rsduces Run-time package.

FLEX, SK*DOS, CCF, 0S.9 Compiler i{Assembier $99.00

CRUNCH COBOL from S.E. MEDIA — Supponu large subsa of ANSH
Level 1 COBOL with many of the useful Level 2 features. Full
FLEX, SK*DOS File Structures, including Rendam Fues and the
ability 1o process Keyed Files. Segment and link large programs at
runtime, or implemented as a sct of overlays. The Sysicm requires
56K and CAN be run with a single Disk System. A very poputar
product.

FULEX, SK*DOS. CCF - $99.95

FORTH from Stearns Electronles - A CoCo FORTH Programming
Language. Tailored wo the CoCol Supplied on Tepe, transferable 10
disk. Written in FAST ML.. Many CoCo functions (Giaphics,
Sound, etc.) Includes an Editor, Trace, etc. Provides CPU Carry
Flag sccessibility, Fast Task Muhiplexing, Cean Intecvupt
Handlmg, cic. for the "Pro”. Excellox "Laming” 1ool!

Color Compuler ONLY - $58.95

Aralad®@) Loprnce - - Soutﬁ East Me({w ~ o Shlﬂplnq .
0. 059 8a6KeDOS - master ¢ q :«u 5.A. (0, S2.50)
- - 1 i o : Surface Add 5%
PaRUoit,, a0 Casandrs Smih R4 - Shwon, T 31343 | et
CCF = Color Computer FLEX b 4 Or C.0.D. Shipplag Only
*0S.9lsaT & of M} ® and Motorola-*FILEX and UnIFLEX are Trademarks of Technical § Conmultants-*SK*DOS s & Trademark of Star-K Software Systems Corp.
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Telephone: (615) 842-4600

South East Media

Telex: 5106006630

0S-9, UniFLEX, FLEX, SK'DOS

FORTHBUILDER is a suand-alone target compiler (crosscompiler) for
producing custom fornh sysiems and application programs.
Al of the 83-standacrd defining words and control structures are
recognized by FORTHBUILDER.

FORTHBUILDER is designed to behave as much as possible like
aresidem Forh interpicier/compiler. so 1hat most of the
esuablished techniques for wiiting Forth code can be used without
change.
Like compilers for other languages, FORTHBUILDER can operate
in "batch mode”.
The compiler recognizes and amulates target names defined by
CONSTANT or VARIABLE and is readily extended with
“compile-time” defmitions to cmulale specific target words.
FORTHBUILDER is supplied as an execuiable command file
canfiguied fora specific host system and target processor. Object
code produced from the accompanying model source code is
royalty-free tolicased users.

F,CCF, S - $99.95

DATABASE ACCOUNTING

XDMS from Westchester Applied Business Sysiems

FOR 6809 FLEX.SK*DOS(5/8")

Up to 32 groupsfields per record] Up to 12 character filed namel Up 10
1024 byte records! User defined screen and print coniroll Process
files! Fotm files! Conditional execution] Process chainingl Upward/
Downward file linking! File joining! Randomn file vinual paging!
Built in utilities] Built in texz line editorl Fully session oriented|
Enhanced forms| Boldface, Double widh, ltalics and Undesline
supported] Written in compact struciured assembier| Iniegrated for
FAST execution]

XDMS-IV Data Management Systean

XDMS-{V is a brand new approach to data management. §t not only
permits users to deacvibe, enter and retr eve data, but also to process
entire files producing customized ceports, screen displays and file
output. Processing can coasist of any of a set of standard high level
funciions including record and ficld selection, sorting and
aggregation, lookups in other files, special peocessing of reaord
subsets, custom teport formatiing, \otaling and sutsoizling, and
gresentation of up to three relaied files as a “database™ ou uscr
defined output repons.

POWERFUL COMMANDSI

XDMS-1V combines the functionality of many popular DBMS software
systemns with a new easy to use comynand set into a single integiated
package. We've included many new features and commands
including a zet of genesal file utilities. The prrcessing commands
are Input-Process-Oviput (IPO) oneme which allows almost instant
tmplementation of & process design.

SESSION ORIENTEDI

XDMS-1V is session oriented. Enter "XDMS™ and you arc in iustant
command of all the features. No morc waiting fora comenand 10
load in from disk| Many commands are immediate, such as
CREATE (file definition), UPDATE (file editor), PURGE and
DELETE (utitities). Othess are process commands which are used to
creste a user process which is executed with a RUN cammand.
Either may be entered into a "process” file which is executed by an
EXECUTE siatcment Processes may execute other processes, or
themselves, either conditionally or unconditionally. Menus and
screan prompts are easily coded, and entire user applications can be
nn without ever leaving XDMS-IV

ITS EASY TO USEI

XDMS-IV keeps data management simplel Rather than design a canplex
DBMS which hides the true nature of the daia, we kept XDMS-IV
file oriented. The user view of data telationships is presented in
reposts and screen output, while the actual data resides in casy 1o
maintain filcs. This aspect permits customized presentation and
rcports withoit complex redefinition of the database files and
situaure, XDMS-1V may be used for a wide range of applicaiions
from simple cscord managament systems (addresses, inventory ...)
10 integrated database sysiams (order enuy, acoounting...)

The possibilities are unlimited...

FOR 6809 FLEX-SK*DOS(S/8") $249.95

ASSEMBLERS

ASTRUKO9 from S.B. Media -- A “Structuted Assembler for the 6809
which requites the TSC Macro Assambler.
F.S.CCF . $99.95
Macvo Assembler for TSC -- The FLEX, SK*DOS STANDARD
Assanbler.
Special -- CCF $35.00, F, S $5000
OSM Exucended 6809 Macro Assembler from Lloyd HO. — Provides local
labeis, Motorola S-records, and Intel Hex resords; XREF.
GeneQOrate 0S-9 Memoty modules under FLEX, SK*DOS.
FLEX, SK*DOS, CCF, 0S-9 $99.00
Relocating Assembler/Linklng Loader from TSC. -- Use with many of
the C and Pascal Compilers.
F.S.CCF $150.00
MACE, by Giaham Trott from Windrush Micro Systems -- Co-Resident
Editor and Assembler; fast interactive A.L- Programming for small
to medium-sized Programs.
F,S,CCF . $75.00
XMACE -- MACE w/Cross Assembler for 6800/1/2/3/8
F. S, CCF - $98.00

Avallabllity Legends

0 = 059, § = SK*DOS

F = FLEX, U= UnIFLEX
CCB » Cobor Computes 08.9
CCP = Color Computer FLEX

South East Media

5900 Cassandra SmitA Rd. - Hixgon, Tn. 37343

*¢ Shipping **

Add 2% USA. (min. 5250}
Foreign Surface Add $%
Forelgn Alrmall Add 10%
Qr CO.D. $hipping Only

*05-9 Is & Trademark of Microware and Motorols-*FLEX snd UnIFLEX are Trademarks of Technlcal Systems Consultants-*SK*DOS Is 8 Trademark of Star-K Software Systems Corp.
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0S-9, UniFLEX, FLEX, SK"DOS

UTILITIES

Basic09 XRef from S.E. Media — This Basic09 Croes Reference Ulility
is a Basic09 Program which will pcoduce a “pretty piinted” listing
with each line numbered. followed by a complete cross referenced
listing of all variables, extemal procedures, and line numbers called.
Also includes a Program List Utility which outputs a fast "preuy
prvted” listing with line numbers. Requites Basic09 or RunB.

0 & CCO oby. only -- $39.95, wi Source - $79.95

BTree Routines - Complete set of routined 10 allow simple
implementation of keyed files - for your programs - murning under
Basic09. A real time saver and chould be a pan of every seiious
programumss 100l -box.

0 & CCO obj. only - $89.95

Lucidata PASCAL UTILITIES (Requires Pascal ver 3)

XREF — produce a Cross Reference Listing of any teal; oriented to
Pascal Source.

INCLUDE - Include other Files in a Source Text. including Binaty
unlmited nesting.

PROFILER - provides an Indented, Numbeied, “Structogram” of a
Pascal Source Teat File: view 1he overall structure of large
programs, progiam integrity, etc. Supplicd in Pascal Sovrce Code;
requires compilation.

F. S, CCF --- EACH 5" - 34000, 8" - $50.00

DUB fram S.B. Media — A UnIFLLEX BASIC decomplier Re-Cecate a
Source Listing fram UaifFL £X Canpiled basic Programs. Works
w/ ALL Versions of 6809 UniFLEX basic.

U.-321995

LOW COST PROGRAM KITS from Soulheast Media The following
kits are available for FLEX, SK*DOS on either 5° or 8” Disk.
1. BASICTOOL-CHEST $29.95
BLISTER CMD: pretty printer
LINEXREF.BAS: line cross-referencer
REMPAC.BAS, SPCPAC.BAS, COMPAC.BAS:
raTove superfluous code
STRIP.BAS: superfluous line-numbers sitipper
2. FLEX, SK*DOS UTILITIES KIT $39.99
CATS. CMBD: alphabetically-sorted directory listing
CATD.CMD: date-soned direciony isting
COPYSORT.CMD: file copy, alphabeically
COPYDATE.CMD:- file copy, by date-order
FILEDATE.CMD: change file creation date
INFO.CMD (& INFOGMX.CMD): telis disk atnributes &contents
RELOXK.CMD (& RELINKS82): re-orden fiagmented ftee

chan

RESQ.CMD: undeleies (recovan) a deleted file
SECTORS.CMD: show sector arder in free chain
X1-CMD: super text tister

3. ASSEMB{.ERS/DISASSEMBLERS UTILITIES
$39.95
LINEFEED.CMD: ‘modulatise’ disassembler output
MATIH.CMD: decsmal, hex, binaiy, octal conversions
& ubles
SKIP.CMD: column unpper
4. WORD . PROCESSOR SUPIORT UTILITIES
$49.95
FULLSTOP.CMD: checks fos capitalization
BSTYCIT.BAS (.BAC): Stylo 10 dot-matiin printerr
NECPRINT.CMD: Siylo to dot-manix prinaer tilter code
S. UTILITIES FOR INDEXING $49.95
MENU.BAS: scleas 1equired program from list below
INDEX.BAC: word index
PIIRASES.BAC: phrase index
CONTENT.BAC: uble of soruents
INDXSORT.BAC: fast alphabetic sont routine
FORMATER.BAC: produces a 2-column formatted indcx
APPEND.BAC: append any number of files
CHAR BIN: line readex

BASIC09 TOOLS consist of 21 subroutincs for Basic09.
6 were wiiven in C language and the remainder in assembly.
Al 1he routines are compiled down to native machine code which
makes them fast and campact.

1. CFILL - fills a stiting with chatactcrs

2. DPEEK - Double peek

3. DROKE - Double poke

4. FPQS - Current lile position

5. FSIZE -- File size

6. FT'RIM -- removes leading spaces fram a string

7. GETPR - retums the current process ID

8. GETOPT - gets 32 byte optian «ection

9. GETUSR - gets the user ID

10. GTIME ~ gets the time

11. INSERT -- insen a stiing into another

12. LOWER - converts a stting into lowercase

13. READY — Chedks for available input

14. SETPRIOR -- changes a process prionty

15. SETUSR -~ changes the user ID

16. SETOPT -- set 32 byte eption packet

17. STIME — sets the time

18. SPACE -- 3dds spacz3 to a stning

19. SWAP — swaps any (wo variables

20. SYSCALL - sysiem call

21. UPPER -- convens a stiing to uppercase

For OS-9 - $44.95 - Includes Source Code
See Review in January 1987 issue of 68 Micro Joumal

Avallability r 3 Sou tﬁ fa.ft Medla ¥ ** Shipping **

0 = 08.9, § = SK*DOS | - ;u I:ssu.::. (Am:: ::sc)
F = FLEX, U= UnIFLEX 2 i P urface

Ry . .ﬂd 5900 Cassandra Smith R4. . Hixson, Tn. 37343 e s
OCF = Color Computer FLEX . Ov C.0.D. 5bipplag Oaly

*05.9 Is & Trademark of Microwsre and Motorols- *FLEX and UnlFLEX are Trademarks of Technlcal Systems Consultants-*SK*DOS Is & Trademark of Star-K Software Systems Corp.
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SOFTOOLS
The following programs are included in object form for immediate
application. PLS9 source code available for customization.

READ-ME Compleie instructions for initial set-up and operation. Can
even be printed o with the included text processor.

CONFIG one time sysiem conlfiguration.

CHANGE changes words, characters, etc. globally 10 any text type file.

CLEANTXT couvens text files to standsrd FLEX, SK*DOS files.

COMMON compase 1wo lext files and repons differences.

COMPARE another check file that reports mis-matched lines.

CONCAT similar to FLEX, SK*DOS append but can also list files o
sgeen,

DOCUMENT for PLS9 source files. Very useful in examining parameter
pessing aspecis of procedures,

ECHO echos to either sowon or file.

FIND an improve find command with “pauem" maiching and wildcards.
Very useful.

HEX dumps files in both hex and ASCII.

INCLUDE a file copy program that will accept "includes of other disk
(Tes.

KWIC allows rotating each woid. oa each line 10 the beginning. Very
uscful in a son program, etc.

LISTDIR a direcioty listing program. Not super. but beaey than CAT.

MEMSORT a high-speed text file soner. Up 10 10 fields msy be sorted.
Very fast. Very useful.

MULTICOL widih of psge, number of columas may be specified. A
MUST!

PAGE similar w LIST but allows for a page header, page widsh and
depth. Adjust for CRT screen oc printer as set up by CONFIG. A
vely sman prist dr.ver, Allows printer coniral covamands,

REMOVE a fast file deleter. Cardful, no prompts issued. Zap, and its
gonel

SCREEN a sgeon listing utility. Word wraps text to fit soeon. Sceen
depth may be aliered at run time.

SORT a super venion of MEMSORT. Ascending/descending ocder, up
to 10 keys, case over-ride, sort on nth word and son on characiers if
file is small enough, sons in RAM. If large file, sort is consirained
to size of your largest disk capacity.

TPROC a small but nice text formatter. This is a complete formatter and
has functions not found in other formatiers.

TRANSLIT sonsa (ile by x keyfields. Checks for duplications. Up to
[Okey fitesmay be used.

UNROTATE used with KWIC this program reads an input file and
unfolds it a linc at a time. If the file has been soned each word will
be preseeed in sequence.

WC a word count uiility. Can count words, characters or lines.

NOTE: this set of ulilities consists of 6 5-1/4" disks or 2 8" disks, w/
source (PL9). 3 5-1/4" disks or [ 8" disk w/o source.
Complete set SPECIAL INTRO PRICE:

5.1/4" wfsovroe QLEX - SK*DOS - $129.95
w/o source - $79.95
8" wisource - $79.95 - w/o source $49.95

FULL SCREEN FORMS DISPLAY from Canputer Sysiems
Consultants -- TSC Extended BASIC program supponts any Serial
Terminal with Cursor Coniral or Memory-Mapped Video Displays;
substantially extends 1he capabilitics of the Program Designer by
providing a table-driven method of describing and using Full Scroen
Displays.

F.S5and CCF, U . 32500, W Sowrce - $50 00

SOLVE from S.E. Media - OS-9 Levels [ and II only. A Symbolic
Object/logic Vetificalion & Examine debugger. Incuding inline
debugging, disassemble and assamble. SOLVE IS THE MOST
COMPLETE DEBUGGER we have seea for the 6809 OS-9 series!
SOLVE does it alll Wiih a r.ch selection of monitor, assembler,
disassembler, environmental, execution and other miscellmeous
commands, SOLVE is the MOST POWERSUL tool-kit item you
can own! Yet, SOLVE is simple to usel With compleze
documentation, a snap! Everyone who has ordered this package has
raved! Sec review - 68 Micro Jouwmal - Oecember 1985. No blind’
debugging here, full screen displays, rich and complese in
information presented.  Since review in 68 Micyo Journal, this is our
fastest mover!

Levels | & Il only - 0S5-9 $69.95

DISK UTILITIES

0S-9 VDisk from S.E Media -- For Level 1 only. Use the Extended
Memoty capabulity of your SWTPC or Gimix CPU card (or similar
format DAT) for FAST Program Compiles, CMD execution, high
speed inter-procaat edmununications (without pipe buffers), etc. -
SAVE that System Memary. Viral Disk size is vaniable in 4K
ingeOments up 10 960K. Some Assembly Requirad.
Level I 0S.9 0bj. 879.95; wi Sowrce $149.95
O.F from S.E. Media -- Wrilten in BAS1Q09 (with Saave), includes:
REFORMAT, a BASICO9 Program that reformats a chosen smount
of an 0S-9 disk to FLEX, SK*DOS Format 20 it can be used
normmally by FLEX, SK®*DOS; and FLEX, a BASIQO09 Program tha
does the actual read or write function to the special O-F Transfer
Disk; user-fr.endly menu driven. Read the FLEX, SK*DOS
Directory, Delete FLEX, SK®DOS Files, Copy both directions, etc.
FLEX, SK*DOS uscrs use the specin disk just like any other FLEX,
SK*DOS disk
O . 6809/68000 $79.95
LSORT from S.E. Media - A SORT/MERGE package for 0S.9 (Lcvel 1
& 1 auly). Sons records with fixed lengihs or variable lengths.
Allows for either ascerding or desarnding son. Soiting can be done
in either ASCII sequence or altemate collaling sequence. Righe, left
or no justificatio of daua ficlds available. 1 SORT includes a full
sct of comments and errors messages.
0S8-9 $85.00

South East Media

AvafladiBty Legends 4 3 ** Shipping **

0 « 034 8« SKeDOS v AGI2IN USA $3.59)
¥ = FLEX, U = UnFLEX | ViS4 | andy i 28 L T, Porelgn Sufmx Add 5%
CO0 = Color Computer 0859 5900 Cass msmuﬁﬂ me Tn. 37343 Foralgn Atrumb Add 199
CTY o Coky Campulsr VLEX . 4 Or C.O.D. Stipplay Only

*08.9 ls s Trademark of Microware and Motorols-*FLEX and UniFLEX are Trad

ks of Technk

| Sy Consul *SKYDOS Is & Trademark of Star-K Software Systems Corp.
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HIER from S.B. Media - HIER is a modern hierarchal storage system for
users under FLEX, SK*DOS. It answers the needs of those who
have hatd disk capabilitics on their systems, or many liles on one
disk - any size. Using HIER a regular (any) FLEX, SK*DOS
disk (8 - 5 - hard disk) cm hsve sub diectones. By this method
the problams of assigning unique names 1o files is less burdensame.
Different files with the exacy same name may be on the same disk,
as long as they are in different direraanes. For the windhester user
tbis booomes a must. Sub-direciories are the modem day solution
that all cumrens laige systems use. Each directory looks to FLEX,
SK*DOS 3ike a regular file, except they have the extension
"DIR". A full set of dlrectory handling programs are inclided,
making the openiion of HIER simple and straighiforward. A
special val) package is included to instal) HIER 10 your pasticular
vension of FLEX, SK*DOS. Same assembly required. Insiall
indicatcs cech byte or reference chaige aeeded. Typically - 6 byte
changes in source (fumished) and one assembly of HIER is all that
is required. No programming roquired!

FLEX - SK*DOS $79.95

COPYMULT from S.E. Media — Copy LARGE Disks to seveial
smaller disks. FLEX, SK*DOS ut lities allow the backup of ANY
size disk 10 any SMALLER siac diskeites (Hard Disk 1o floppies, 8™
10 5", e1c.) by simply inserting disketes as requested by
COPYMULT. No fooling with disecwory deletions, eic.
COPYMULT.CMD undestiands norma) “copy™ eyniax and keeps up
with files copied by mamtaining directories for both host and
cecegving disk syslem.  Also includes BACKUP.CMD 10 download
any sisc "random” type file; RESTORE.CMD to restruaure copied
"random" files for copying, or recopying back to the host system;
and FREELINK.CMD as a "bonus” utility that "relinks” the free
chain of floppy or hard disk, eliminating fragmentation.

Completely docunented AssemBly Language Sowrce files included.

ALL 4 Programs (FLEX, SK*DOS, 8" or 5°) $99.50

COPYCAT fram Lucidata — Pascal NOT required. Allows rcading
TSC Mini-FLEX, SK*DOS, SSB 00S68, and Digital Research CP/
M Disks while operating under SK*0D0S , LEXI.O, FLEX 2.0, or
FLEX 9.0 with 6800 or 6809 Systemt, COPYCAT will ot
perform miracles, but, between the program and the manual, you
stand » good clunce of eccomplishing a transfer. Also inclider
same Utilities to help out. Programs supplied in Modular Source
Code (Assembly Language) to help solve unusual problems.

F,SandCCF5"-35000 F,S 8"-36500

VIRTUAL TERMINAL from S.E. Media - Allows ooe erminal to do
the work of several The user may stan as many as eight task on one
erminal, under VIRTUAL TERMINAL and switch back and forth
between task at will. No need to exit each one; just jump back and
forth. Complete with configurat.on program. The best way 1o keep
up with those background programs.

0 & CCO - obj. only - $49.95

FLEX, SK*DOS DISK UTILITIES from Computer Sysiems

Consuhants -- Eiglt (8) different Assembly 1.aaguage (w/ Source
Code) FLEX, SK*DOS Utilities for every FLEX, SK*DOS Users
Toolbox: Copy a File with CRC Eqron; Test Disk for ervors;
Compare two Disks; a (ast Disk Backup Program; Edit Disk
Sactors; Linearize Free-Chain on the Disk; print Disk Idemilication;
and Soit and Replace the Disk Directory (in soned order). - PLUS
— Ten XBASIC Programs including: A BASIC Resequencer with
EX'IRAs over "RENUM" like check for missing labe] definitions,
processes Disk 10 Disk instead of in Memoiy, cic. Other prograns
Compare, Merge, or Generate Updaies between 1wo BASIC
Programs, check BASIC Sequence Numbeis, compare two
unsequenced liles, and 5§ Programs for establishing a Master
Direciory of several Disks, and sorting, aclecting, updating, and
printing paginsicd listings of these files, A BASIC Cross-Referawe
Progrom, writen in Assembly Language, which provides an X-Ref
Lisung of the Variables and Reserved Words in TSC BASIC,
XBASIC, and PRECOMPIL ER BASIC Programs.

ALL Utilities include Sowce2 (either BASIC or A L. Sowrce Code).

F.Sand CCF .3$50.00
BASIC Utitities ONLY for UniFLEX --  $30.00

COMMUNICATIONS

CMODEM Teleaaranunications Program fram Compruter Systems

Corsultanis, Inc. — Menu-Diiven: suppoits Dumb-Temminal Mode,
Uplosd and Download in non-protocol mode, and the CPM
*Modon 7" Christnsen protoan) mode 10 enable communicati.on
capabilitics for almost any requircment. Written in “C",

FLEX, SK*DOS, CCF, 0S-9, UriFLEX, 68000 & 6309A
Source $100.00 - without Sowsce $50 00

X-TALK from S.E. Media - X-TALK consists of two disks and a cpecial

cable, the houkup enables a 6809 SWTPC coamputcr to dunp
UniALEX files direcly 10 the UniFLEX MUSTANG-020. 1 his is
the ONLY currently available method to uznsfer SWTPC 6809
UniFLEX files to a 68000 UniFLEX symon. Gimix 6309 users
may dump a 6809 UniFLEX file 10 a 6809 UniFL EX five inch disk
and it is readable by the MUSTANG 020. The cableis specially
prepared with intemal cornections to match the non-standard
SWTPC SO /O Db2S coanectors. A special SWTPC S+ cable set
is also available. Users should specify which SWIPC sysiem he/
she wishes 1o corronunicate with the MUSTANG-020. The X-
TALK software is furmnished on twodisks. Ove eight inch disk
conuains S.E. Media modemn program C-MODEM (6809) and the
other disk is 8 MUSTANG.-020 five inch disk with CMODEM
(68020). Text and binaiy files may be directly transferred beiween
tbe 1wo systems. The C.MODEM programs are unalicied and
perform as excellent modem programs also. X-TALK ean be
purchased with or without the special cables, but this special price is
available 1o registered MUSTANG-020 users only.

X-TALK Conplese (cable. 2 disks)  $99.95

X-TALX Software (2 disks only) 369.95

X-TALX with CMODEM Sowce $149.95

Aviibilly Lagends South East Media ** Shipping **
g.mn‘;m P i 0 Add 2% US.A, (min. §2.50)
- . 4 Forelgn Surface Add 5%
OO » Coles Qummpmter 089 900 Cass mith RY. - Hixgon, Tn. 37343 Forelgn Alrmall :u 1%
OCF = Osior Camgmter NLEX 4 Or C.O.D. Shipping Only
$0S-9 s & Trademark of « and Motorols-*FILEX and UnIFLEX are Trademarks of T Systems Consultants-*SK*DOS is & Trademark of Star-K Software Systems Corp.

‘68" Micro Journal



Telephone: (615) 842-4600

South East Media

Telex: 5106006630

O0S-9, UniFLEX, FLEX, SK"DOS

XDATA from S.E. Mediz - A COMMUNICATION Package for the
UniFLEX Operating Sysiem. Use with CPM, Ma Frames, other
UniFLEX Systems, etc. Vetifies Transmission using checksum or
CRC; Re-Trangmits bad blocks. exc.

U . $299.99

EDITORS & WORD PROCESSING

JUST fram S.E. Media — Text Formauter developed by Ron Anderson;
for Dot Matrix Printers, provides many unique features. Ontput
"Fosmatted” Text to the Display. Use the FPRINT.CMD supplicd
for producing multiple copies of the “Formatied™ Text on the Printer
INCLUDING IMBEDDED PRINTER COMMANXNDS (very useful
az other timea also, and worth the price of the program by itseif).
"User Cofigurable” for adapting w0 other Printers (cames sez up for
€psan MX-80 with Giafirax; up to ten (10) imbedded "Priuer
Conirdd Commands”. Campensates for a "Double Width" prinied
line. Includes the nonnal line width, margin, indent, patagraph,
space, venical skip liner, page length, psge numbering, centering,
fill, justification, eic. Use with PAT or any other editor.

* Now supplicd as a two disk sci:

Disk #1: JUST2 CMD object file,

JUST2.TXT PL9 source-FLEX, SK*DOS - CC

Disk #2: JUSTSC objectand sowrce inC:

FLEX, SK*DOS - 0S9 - CC

The JISC and tegular JUST C source are iwo sepanatc prograams. J1SC
compiles to 8 version that expeats TSC Word Prucessor type
commands, (.pp .sp .ce e1c.) Grest for your older text files. The C
source campiles 10 a standaid synuax JUST.CMD object file. Using
JUST syntax (p u .y etc.) With all JUST finctions plus ¢cveral
additional printer formatling functions. Reference the JUSTSC C
source. Fos thase wanting an excellent BUDGET PRICED word
procesgor, with features none of the others have.  This is it!

Disk(1) - PL9 FLEX only- F.S & CCF - $49.95
Disk Set (2) - F, S & CCF & 0S89 (C version) . $69.95
0S.9 68K000 complete with Sowrce - $79.95

PAT fram SE. Media - A full feature screen otiented TEXT EDITOR
with all the best of "PIE™*. TFor those who swore by and loved only
PIE, this is for ya! All PIE festures and much morel Too many
features 1o list. And if you don"t like these, change or add your own.
PL-9 source fumished. “C” source available soon. Easily
configured to your CRT, with special config section.

Regwlar FLFX, SK°DOS $129.50
* SPECIAL INTRODUCTION OFFER * $79.95
SPECIAL PATIJUST COMBO (wisource)
FLEX, SK*DOS $99.95
0S-9 63K Version $229.00
SPECIAL PATIIUST COMBO 68K $249.00
Note: JUST in “C* sowrce available for 0S-9

CEDRIC from S.E. Medis - A screen aviented TEXT EDITOR with
availability of 'MENU' aid. Macro definitions, configurable
‘rermanent definable MACROS' - all standand features and the
fastest ‘global’ fumctions in the west. A simple, autamatic terminal
config program makes this a real 'no hassel’ product. Only 6K in
size, leaving the average tystem over 165 sectors for text buffer -
appx. 14,000 plus of free memory! Extra fine for programming as
well as text

FLEX, SK*DOS 369.95

BAS-EDIT from S.E. Media - A TSC BASIC or XBASIC tcrcen editor,
Appended 10 BASIC or XBASIC, BAS-EDIT is vansparent to
nomal BASIC/XBASIC operation. Allows editing while in
BASIC/XBASIC. Supports the following functions: OVERLAY,
INSERT and DUP LINE. Make cditing BASIC/XBASIC programs
SIMPLE! A GREAT time mnd cffort saver. Programmers love it}
NO more reayping entises lines, etc. Camplete with over 25
different CRT terminal configuration overlays.

FLEX, CCF. SK*DOS $39.95

SCREDITOR I1I from Windrush Micro Systems — Powerful Screen-
Onenied Editor/Word Proceasor. Abmost SO different comumands;
over 300 pages of Cocunentation with Tutorial. Features Multi-
Column display and editing, “decimal aligit” columns (AND add
them up autonatically), multipte keysuoke macros, evenfodd page
headers and footers, imbedded printer control codes, all
Justificatians, “help” support, store comman command seies on
disk, eac. Use supplied "sct-ups”, or remap the keyboatd to your
needs  Except for proportional printing, 1his package will DO IT
AL}

6300 or 6809 FLFX, SK*DOS or S58 DOS,0S-9 - $17500

SPELLB "Camptacr Dictionary” from S.E. Media —~ OVER 150,000
wards! Look kp a word from within your Editar or Word Processor
{with the SPH.CMD Ulilsty which operates in the FLEX, SK*DOS
UCS). Or check and update the Text after entry; ADD WORDS to
the Dictionary, "Flag"™ questionable words in the Text, "View a word
in context” before changing or ignosing, ec. SPELLB firet checks a
"Corunon Word Dictionaiy”, then the normal Dictionary, then a
“Personal Word List™, and finally, any "Special Word List" you may
have specified. SPELLB also atlows the use of Small Disk Siorage
systams,

F.S and CCF - $129.95

STYLO-GRAPH from Grear Plaing Computer Co. - A full-saren
oniented WORD PROCESSOR — (uses the 51 x 24 Display Screens
on CoCo FLEX/SK*DOS, or PBJ Wordpek). Full screen ditplay
and ediling: supponu the Daisy Wheel proponional printers.

NEW PRICES 6809 CCF and CCO - $99.95,
F.Sor O-317995.U . $299.95

AvaiRbilify Legends ’ N Soutﬁ ’EaSt Me({m N 4 *¢ Shipping **
:.g&:!i‘ll;m v s sandl ahRL . OR T c:mlarurq mus.xmnw
- - : ra Smni E p Surtmre Add S®
OOV « Cokw Ceeppalar OS-9 00 Sm oon, Tn. 37343 1 Fordge Alremlit Add 10%
CCYF = Color Computer FLEX . 4 Or COD\ Shipping Only
*05-9 ls » Trademark of Microwsre and Motorola-*F1.EX and UniFLEX are Trademarks of T Sy Consult *SK*DOS |s s Trademark of Star-K Software Systems Corp.
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STYLO-SPELL from Greaz Plains Competer Co. — Fast Computer
Dicianary. Complemeres Stylograph.
NEW PRICES 6809 CCF and CCO . $69.95,
F.Sor0-39995.U - $149.95
STYLO-MERGE from Great Plains Computer Co. - Merge Mailing
List to "Form" Lener, Print multiple Files, etc., through Stylo.
NEW PRICES 6809 CCF and CCO - $59.95,
F.Sor 0-87995,U - $12995
STYLO-PAK -— Graph + Spell + Merge Package Deal!ll
F,Sor0.8329.95 U - $549.95
0. 68000 $695.00

MISCELLANEQUS

TABULA RASA SPREADSHEET from Computer Systems
Consultants — TABULA RASA is similar to DESKTOP/PLAN;
provides use of wbular computation scherues used for analysis of
business, sales, and ecnomic conditions. Menu-driven; exlensive

-gencralion capahilitics. Requites TSC's Extended BASIC.
F.Sand CCF, U . $5000, wi Sowrce - $100.00

DYNACALC -- Blecsonic Shees for the 6809 and 68000

F. S, 0S.9 and SPECIAL CCF - $200.00, U - $395.00
05-9 68K - $59500

FULL SCREEN INVENTORY/MRP from Computer Systiems
Consuliants — Use the Full Screan Inventory Syswan/Maiesials
Requirement Plaming for maintaining inventories. Keeps item (icld
file in alphabetical order for casier inquiry. l.ocate andfor print
records matching panial or complete ilem, description, vendor, of
attributes; find backondex or below nock levels. Print-ows in item
or vendor order. MRP capability for the mainichance and analysis
of Hierarcbical assemblies of items in the investory file. Requires
TSC's Extended BASIC.

F.Sand CCF, U - $50.00, wi Sowrce - $100.00

FULL SCREEN MAILING LEST from Campouter Sysicms Consullants
— The Full Screen Mailing List System provides & memns of
maintaining simpte mailing lists. Locate all records matching on
partial or complete name, city, stale, zip, or athibites for Listings or
Labxls, etc. Requires TSC's Extendad BASIC.

F.Sand CCF. U - $50.00, wi Sowrce - $100.00

DIET-TRAC Foreana fiom S.E. Media — An XBASIC program that
plans a diet in lerms of eaher calones and pareentage of
cacbohydrates, proteins and fats (C P G%) or grams of
Carbohydrats. Protein and Fat food exchanges of each of the six
basic food groups (vegeauahle, twead, meat, skim milk, fruit aud fat)
for a specific individual. Sex, Age, Height, Prearnt Weight, Frame
Size, Activily [ cvel and Basal Maadulic Rste for nasraal individual
are taken inlo sacouse. 1deal weight and sustaining caloties for any
weight of the above individiul are caloulsted. Provides number of
days and daily calendsr after weight goal and calorie plan i1
determined.

F,.S .35995, U. 38995

CROSS ASSEMBLERS

TRUE CROSS ASSEMBLERS from Computer Systerns Consultants —
Suppons 1802/5, Z-80, 6800/1/23/8/11/HC11, 6804, 6805/11C05/
146305, 6809/00/01, 6502 family, 8080/S, 8020/1/2/35/C3539/ 40/
48/CA8/49/C49/50/8748/49, 8031/51/8751, and 68000 Systems.
Assembler and Listing formats same as target CPU's format
Produces machine independent Motorola S-Text,

68000 or 6809, FLEX, SK*DOS, CCF, 0S.9, UniFLEX
any object or sousce eack - $50 00
any 3 object or source each - $100.00
Set of ALL object $200.00 - wisource $500 00

XASM Cross Asseinblers for FLEX. SK*DOS from S.E. MEDIA —~
This set of 6800/1/2/3/5/8, 6301, 6502, 8080/S, and ZB0 Cross
Asscmblers uses the familiar TSC Macro Assembler Command Line
and Source Code formmat, Assembler oplions, esc., in providing code
for \he tacget CPU's.

Complete set, FLEX, SK*DOS only - $15000

CRASMB from LLOYD YO -- Suppons Motorola’s, Intel's, Zilog's, and

other’s CPU syntax for these 8-Bit microgrocessors: 6800, 6801,
6303, 6804, 6305, 6809, 6811 (all varicrica): 6502, 1802/, 8048
family, 8051 family, B08Q/BS. Z8, Z80, and TMS-7000 family.
Has MACROS, Local Labels, Label X-REF, Label L.engih 10 30
Chass. Object code formats: Motorola S-Recoeds (wext), Imel HEX-
Reocords (text), OS9 (binary), and FLEX, SK®DOS (binary).
Weitien in Assanbler ... e.g. ¥Yery Fasi.

CPU TYPE - Price each:

For: MOTOROLA INTEL OTHER COMPLETE SET

FLEX9  $150 SISO SISO $399
SK*DOS  $150  $150 SIS0 $399
0S9/6809 $150 SIS0 $150 $399
OSYBK ~ —oen e e $432

CRASMB 16,32 fram LLOYD VO - S Motwrala’s 68000, and
has same feawres as the 8 bit version. 059/68K Object code
Format allows this cross nssembler to be used in developing your
ptograms for OS9/68K on your OS9/6809 compier.

FLEX, SK*DOS, CCF, 0S-9/6809 $249.00

GAMES

RAPIER - 6809 Chess Program feom S.E. Media -- Requires FLEX,
SK*DOS and Displays on Any Type Terminal. Features: Four
leveds of play. Swap side. Point scaring system. Two display
boards. Change skill level. Salve Chockmate prodloms in 1-2-34
moves. Make move and swap sides. Play white or black. This ks
one of the strongest CHESS programs running on any
mlorocomputer, estimated USCF Rating 1600+ (befter than most
‘ctud’ players at higher levels)

F, S and CCF . $79 95

Avelbllity Lgrna ? & .Smltﬁ mt Medm v - Shlgping ol
0 « 089, § = SK*DOS = | m_m,"a“ Add 1% US.A. (min, $2.50)
7 = NLZY, Us UnLEX 54 5900 Cassandra Smith Rd. - Hixson, Tn. 37343 aste . Porelpn Sarface Add S
CT® a Colar Computes 06-9 ) Foreign Alrvall AdS 10%
XF = Cobtr Camyei® F1EX s 4 O C.OD. Shippig Only
089 18 & Trademark of Microwsre and Motorols-*FLEX and UnIFLEX are Trademarks of Technical Sy Consult *SKODOS is & Trademark of Star-K Software Systems Corp. |
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Now we're ready

INTRODUCTION

All agreed? Wow!! 1 almost got dealened by the chorus of ‘Yes. Yes' from all you
readers out therel Well, how abaut substtuting ‘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 cat.

3. Therefore one cat has 99 legs.

I think EVERYONE willl agree that Statement 1 is TRUE, as is Statement 2. Let's
ignore the odd cat which has had an accident and only has 3 legsit Therefore, Slate-
ment 3 must also be TRUE. Agreed? Sorry. but ] didn't hear a chorus of ‘Yes' this
time! What's the problem? I wamed you that words can be treacherous. didn't 1? I'd
further venture to say that if ‘cat' had been replaced by "xzirdl' (a silicate life-form
found only on the outermost moon of the planet Juplter). 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 “logic®. Why then ts Statement 3 logically TRUE for Aunt Minnie and Uncle
Fred. but not for cats???

You may reasonably ask what all this has to do with desligning digital control circuits.
My main purpose is to demonsirate why we convert words to a mathematical form
when we design control circults. 9 tumes out of 10. a set of wittten or verbal Instruc-
tions spelling out the way in which a machine has to behave can be decepttvely
“loglcal” (as we'll see later on in this serfes). sometmes to the point where it's actually
IMPOSSIBLE to design the specified machine or circuit!

I'll let you ponder the cat problem until you've got a bit more “logic® under your belts,
but in the meantime just imagine - - if it had just ONE more leg our poor pussy-cat
would be a centpede!i

OK., I think we're more or less ready now to begin exploration of a strange new world,
where 1 + 1 is sometimes equal to 2, at other times equal to 10, and on occaslon even
equal to 1. But never fear, your trusty guide, Bob. (that's me) has been this way many
times 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 misled by
my method — this is serlous stulf, and I'd llke 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 all set, let’s be on our way.

The aim of this sezles Is to provide you with an understanding of the mathematcal
basls of control-circuit desigh. to the extent that you should be able to commence with
an Inltial set of specilications (written or verbal) setting out the intended functon of
the required machine. Then you'll convert these specs to a mathematcal form which
you'll manipulate according to certain rules. and from the resulting expressions
construct the circult diagram of the machine. using either relays or transistor logic-
clrcults as the case may be.

Initially. we'll resirict our attention to control-clrcuits using relays only. unitl 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 it Is to decide whether the equivalent
“logic-circult® network will output a “high’ or ‘low’ voltage for a given set of input condi-
tons.
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By the way, In case you've never thought about it before. they are called “logic" circuits
because their design Is based on the use of mathematical logic.

1 must emphasize that the methods to be taught are, by and large, tools only, and It Is
entirely up to you how prollcient you become In their use. 1t still requires skill and
experlence to become a good designer!

The beginning of The story of the mathematical method of designing digital control circuits really begins

mathematical in 1847, when George Boole published his book “The Mathematical Analysis of Logic".

designs of digital UP to this time, the study of logic (word-logic. that is) tended to bog down In confusing

circuits - George masses of words, which, with thelr attendant emotional content, only served to conceal

Boole......... the underlying logic of what was being said. All of which, translated, means that you
are less likely to have a logical hang-up over ‘xzirdls' than you are over ‘cats’ {(with which
you are quite famtliar}, 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 8oolean algebra. However, it was not untl| 1938
that C. E. Shannon observed that electrical-relay networks could also be expressed in
Boolean algebra, and since that time Its study has proceeded at an accelerating pace,
producing a variety of techniques for designing control circults, as well as for the
analysis of already existing circuits.

Before we proceed further though. let’s explain the word “digital®. Consider a volume-
control on a radio - it can be turned down so low that we can hardly hear It. or adjusted
to any intermediate setting to give any desired volume, right up to the maximum of
which the receiver Is capable. This Is an “analog™ control, as It can be adjusted through
a continuous, Infinitely-close range of adjustments. But if our volume-control could
only be “clicked” up in ten equal steps, increasing the volume by 10% at each step, It
would be °digital. There would be no possiblility of obtatning a sound-level of 15% for
Mile “0” coming  example, as this would be In between the 10% and the 20% “step". An ordinary room-

up light is digital (either ON or OFF) but the accelerator-pedal In a car Is analog.

So here we are at Mile O!
CONTROL CIR- Control circuits fall into two distinct classes - “combinational® and “sequential”. A
CUITS combinational circuit (which (s 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 is such an example. because whenever the switch is OFF the light is
also OFF, and whenever the switch Is 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 dilfferent elfects,
depending on the past history of the device. A good example of this is a reading-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 Is pressed or released. If the light is
OFF right now, then pressing and releasing the button will turm it ON, But if the light is
presently ON, then EXACTLY the same action will turn it OFF.

RELAYS - ELEC- 1 mentioned earller that we're going to learn a lot about relay control-circuits before we
TRICAL SYM- tackle transistors. so what better place to start than to take a look at the litile monster
BOLS AND right here?

CIRCUIT DI1A-

GRAMS

A o0 A Y

C_O_c:

(a) Diagram 1 (b)
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System Control

Diagram la shows the construction of a typical small relay. while Diagram 1b gives the
standard symbols for Its various parts. We have a “nonnalily-closed” (NC) contact
between A and a. through which current can flow when the relay coll Is not energised,
and a “nomnnally-open” (NO) contacl between B and b, through which no current can llow
because of the gap between the contacts. If the coll of the relay is energlsed (that s, if
current is caused to flow between C and c) a magnetic-field is created in the core of the
coll, altracting towards itself the moveable contacts joined by the dolted line. Thls
causes the NC-contacl to open. and the NO-conlact to close.

To the newcomer to this field of study il seems almost incredible that a network of such
relays, connected logether in a speclfic way. can control a machine through the most
Intricate processes. even dolng its “thinking™ for il. Some of the early computers were
bulilt up from such networks. and it's our purpose (o lind out how to do this to achieve
any system of control that we desire.

[ el

] Diagram 2

let's lake a look at Diagram 2 for a moment! We see two vertical lines. and strung out
between them like the rungs of a ladder are three horizontal ltnes with some new sym-
bols. In order to read and understand this diagram. we must Imagine electrical current
coming in down the left vertical rail. and trying to lind a path across to the right-hand
vertical rail. In row-1 it is unable to reach the colil of relay-Y because the contact of
push-button-X is open. In row-2 the current is unable to flow through light-Z1 because
of the NO-contact y of relay Y, but fn row-3 current can llow 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' belng a NC-contact. The NC-
contact would normally be Indicated by a short bar over the contact-name, but as this
could very easily be confused with an underline in the line of text above, we will use the
alternative formn, and indlicate it with a prime, thus y'. y1°. y2' and so on.

The fact that light-Z2 is ON tells us thal relay-Y s NOT energised, or NOT operated. and
so the name of the NC-contacl. that s y'. Is read as “not-y°*. One could argue that the
fact that light-Z1 is OFF also tells us that relay-Y is NOT energised, but this ain't neces-
sarily so. The relay COULD be energised bul the lamp Itsell be a dud. so from now on
we’ll not regard the ABSENCE of a signal as giving us reliable information.

We can readily see from our litue eircuit that If push-button X is depressed. current can
now {low through the coil 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. 1 almost forgot to mention that
controls operated by humans (called primary controls) are usually given the name X, or
X1, X2, etc: devices such as relays, timers and so on {called secondaty controls) are
named Y: and the output devices being controlled. such as lights, healers or molors are
named Z.

It's possible to draw up a table. known as a Truth-Table. selting out the conditlons of

Truth-Tables
sets the condl- this circult, as shown in Diagram 3 :
tions Push-button X Relay Y y Y’ zZ1 z2
0 0 0 1 0 1
1 1 1 0 1 0
Diagzam 3
Here is our first encounter with the 1s and 0s which are going lo become our (riends
along our journey. ‘0° ALWAYS implies a negative, or NOT condition. such as ‘NOT
energised'. ‘NOT lit'. or even a simple ‘NO', while "1° ALWAYS implies the aflirmative, such
‘68" Micro Journal Augusl'87 39




Now we're for
more compll-
cated circuits

BASIC SYM-
BOLS OF
BOOLEAN
ALGEBRA

as ‘IS energised’, ‘IS lit". ‘IS so’ or just plain YES'. ‘Thus row I of Diagram 3 summarises
the sltuation If X Is ‘NOT pressed' - Y will NOT be energised. y will NOT be conducting
current while y' will be so conducting, Z1 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 Is going to
happen until a primary control Is operated. If push-button X1 Is operated. we can see
that relay Y1 will become energised. both of its contacts y1 will close, and light Z] alone
will come on. Light Z2 will stay OFF because there Is still an open y2 contact “in series
with” the closed y1 contact.

Diagram 4

. Iylllya y~Z2
e | AA

{Note that thls clrcult uses relays which have 2 normally-open contacts each). If push-
button X2 alone is operated. relay Y2 alone will be energised. the y2 contacts willl close.

and again only Light Z1 will come on. The contacts yl and y2 in series with Light Z1 are
sald to be “in parallel” with one another.

From the foregoing we can very easily see that if X1 and X2 are operated together then
both relays Y1 and Y2 will become energised and both lights Z1 and Z2 will light. We
would say that the control expressions for Lights Z1 and Z2 are :

Z1 =y1 OR y2 OR both
Z2 =yl ANDy2

This litUe section will involve very little 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 section. 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 SWITCH-
ING THEORY. This particular name needs no explanation from me, I'm sure. Anyway.
let's take a look at the six symbols we're going to learn.

Py - __,'a * Transmits current if Relay Y energised
Yy o ﬁ# * Does so when Relay Y is NOT energised

= IS, eqg 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) eqg yl+y2 = yl OR y2 OR both
= AND {(ie, in series with) eg yl.y2 = yl AND y2

This is usvally shortened to yly2 = yl AND y2

And that's (1! The first four symbols you've already met, and the last two are needed so
we can describe a circuit in a completely mathematical form. For example, to describe
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the control network of Diagram 4. we would wrlte :
Z1l = y +y2 22 = yly2 Yl = X1 Y2 = X2

Given these 4 expressions, and the information that the Xs are pushbuttons, it should be
a VERY simple matter for us to reconstruct the original circult-dlagram. Let's pause a
while here to check whether this is In fact true by tiylng our hand at the following :

TEST ONE 1. Draw the following circuit-dlagcarms, where Zs are lights -
(i) 21 = yly2y3 (i1) Y1 = y2+y3’
(iii) 23 = X1+yl' {iv) Y2 = (y1+y2)y3
(v) Y4 = yl+y2y3 (vi) 22 = (yl+y2') (y3'+yd)
in (iv) we understand that a y1 contact is tn parallel with a y2 contact, and this little
block is then in series with a y3 contact. Distinguish carefully between (fv) and (v). and
watch out for those NOT signs, such as yl" etc.
HINT : 2. Write expressions for the following networks -
Yoy Ya
' v aal —f—— |—-—O——-
A uryf L y |_y_r__O—- _ufﬂ
Al Al u Al
(i) (41i) {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 think I'll just relax a while before we travel on to Mile 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 daylight again. But keep in mind always that others have
been this way before you, and to dale | haven't lost a single soul. Granted. some have
ended up a little worse for wear, but all have somehow managed to survive. And so shall

you!!

1 almost forgot to mention that answers to all problems encountered on our journey will
always be supplied before taking off along the next Mile.

"Mlle 2 to be contlnued”

FOR THOSE WHO 68 MICRO
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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 rmay 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 AND to represent OR, or, of course, OR 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 FQ$ < "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.

42
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To his surprise, he found that a negative response worked OK, branching him to Line S0, 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 10!
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 further 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 S * 4 and thence 20 - - the part 3 * 4 must be
executed first, 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-prionity 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 S OR B AND C,or A +B. C in
mathematical form, but this is not so, as we would be overlooking the factthat 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 B) AND C, or
(A + B) Cis 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 + Cbecomes 1.0 +
1, reducingto O+ 1 (1 * 0=0) and finally 1 (O + 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 important feature of Boolean algebra to remember, and thatis that 1 + 1 =1. [ 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 '‘Q3="N"" would be TRUE and
'‘Q3="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', or0 + 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 have
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 tenins 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 thereforeread :

30 IFQ$ < "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-C AND Condition-D

is first 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-B were TRUE and the others FALSE, we would have 1*1 + 0*0, reducingto 1 + 0, or
1. Thus the complete expression would evaluate as TRUE, and the program of which it forms part
would behave accordingly.

In similar vein, where A, B, C etc represent conditional-expressions of the form '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 evaluateto 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 '] + 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 parentheses 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
RUN:s of your program.

ANOTHER WAY TO SHORTEN & SPEED UP YOUR PROGRAMS
Some considerable time ago I suggested converting 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 rwo 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 OPENOLD "GAME" AS 1

Of course, if Channel 1 is already pre-empted for some other file, we would use the next
available Channel-Number instead. Note that the extension '.DAT' 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 MS$: PRINT M$: PRINT: READ M$: PRINT M$

it would not be feasible to SPLIT off the corresponding DATA 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
PRINTiIng it too. For a fuller explanation of how to use these DATA files to your best advantage
you can do no better than to read the appropriate section in the XBASIC article.

To be Continued Next Month

Comrectians: June tssue - page 42
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line 40 CHRY > CHR$
also all references to CHRS§ > CHRS
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20 IF 2 <= 9 THEN X = X * 11 ELSE X = X * 15
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68 MlCROm
JOURNAL

PAGE 46 mimi-field > mine-field

68" Micro Joumnal

August ‘87 45




A PL/9 interface for

by Martin C. Gregorie
10 Sadlers Mead
Hardow, Easex UK.

As soon as Joe Condon's ISAM package
appeared in the Micro Joumnal | had to get a copy. A
club malling list I look after needed a rewrite and |
wanted to use some form of keyed access instead of
the serial flle 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
malling list was written in PL/9 and | wanted to reuse
as much of it as possible. Only one answer - write an
interface for PL/9 - the library presented here.

The llbrary Is designed to provide a set of
mainframe database-like file handling ‘verbs’. | have
glven it the flavour of a CODASYL database such as
IDMSX because that is what | use on mainframes.
The alm was to provide a set of record-level
procedures whose names would not clash with file
handling procedure names within my normal
librarles, hence READY/FINISH in place of
OPEN/CLOSE. 1 also wanted to create a set of
procedures that would requlire only the minimum
number of parameters for each. and would allow
several ISAM flles to be open at once. This required
the introduction of an 1SAM Control Block' to retain
the values of other parameters as well as the current
error code for the flle. The ICB contalns a structure
equlvalent to the BASIC string array except that the
record bufler is not Included in the ICB. though its
length and a pointer to it is. 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
documentaton for ISAM.LIB. the interface library,
the library code itself, an exact PL/9 equivalent of
Joe Condon's orlginal demo program (LABEL.PL9),
and an interface test program written in assembler
(ISAMSIM.TXI). ISAMSIM is called just like ISAM,
but all 1t does is to display the calling parameters
and retum eiror code 123. You may want to use It for
initlal program checkout.

ISAM is used Irom PL/9 just as normal. Install
ISAM and then run programs that call it. You can
also complle and test programs under the debugger
with ISAM installed but beware that this will corrupt
the last 4 bytes of the program belng tested due to
the necessity of planting link addresses at
[MEMEND)-4. This 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 variables pointer. The actual call
must preserve the Y-register - something which
cannot be done within PL/9. But for this no GEN
statements would be neceasary.

ISAM

A up for ISAM users. | have heard statements
to the elfect that ISAM is slow - I dont find it any
slower than | would expect a keyed llle access
system to be on a FLEX disk., but one sure way to
DESTROY its performance {is to let an ISAM (lle get
fragmented. The easy way to fragment the flle is to
create it on an old, fragmented disk. The solution is
to create ISAM llles on newly formatted disks, and
always back up disks by using the sequence:

a format a new disk

b oopy the old disk onto the new one

c file the old disk as your backup

d use the new disk as the working copy

This procedure will have the advantage of
speeding up access to all flles on the disk by
ensuring that all files are unfragmented.

IDMSX 1s a trademark of international
Computers Limited

PL/9 ISAN interfece Definition

Int.roduct ian

This dcament describes the procedures in the 15AM.L1B proceduce
linrary. The 1ibrery hss oo dependoncles on other prarwdure
lihraries, It contalns @ aet of procedures that provide an
interface to ISAM.CMD with @ flavour ressmbling that of CODASYL
databases,

An 1SAM Control Biock lich) Ls neadwo for esch ISAM (lle to be
accessed by the program and 8 record duffer ¢o contain recorda
read fram or written to the file. The record may consist of any
combination of Dytea, otcinQs, {pteQers. and reals. The
folloving oxample wiill ba used in the Collovwing asasples:

procedure test:

byte lcb(se), f* the leb */
name (30}, 0tfice(30),on_leave:
Intsger age:

T3 declares a ©ONLTOl dlock and a record of 63 bytea length
conalating of:

name a string of Up to 29 cheracters
(the key field)
offlce a dats string of WP to 29 churacters
on_leave & eingle byte (lag
age on integer,

Using the imerfaca.

The 1SAM packege muat ba losded bafore the calling prograa la
run. Alternativsly the ISAMIIN program may be losded {n {tas
plece - thls qrogram displeys ISAM call paranstera as a
debugging ald. allowing initlal testilng to tw carried out
without rlsk of damaglng tha diex by ueing [IAN.OMO.

The £ile l» created by the cail:
format {.1ch, 1, "testTile. Lea®, 1000, 63,30)

to creste TRSTPILR.1SA with 1000 records, each 63 Dytes long
with a 30 byte Xey.

The file can have data loaded by the sequence:

ready{.ich, 1, %testflle. 15a%,63,30);
1€ chetstuel.lchl then
begln
seeses 49 aEt WP the recotd */
storel.ich. .came);
i€ dbetatus{.icd) then /+ ercor ection */

Cinlan(. 1)y
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A entire file asy be read with the sequence:

readyi.ich. 1. "testlile. 132", 6,30}
1f dbetatus(.icb)=0 than
begin
obtain(.icd, .firet, .name);
shile dbstatus{.lcb)=0
begin
/° display the record ¢/
obtaint.lcd. .noxt, .neme) ;
ond:

end;
einianh(.ich) ;
You say position to any point in the file:

position(.ich, .f1rat); /° eotart ot file °/
position{.icd, "Martin®); /° batora record with specilfied Xey °*/
positlon{.icd, .last): /° &0 ot tile */
/% positlon say return 20} i€ amy o/
/* other value i3 suppliea for the °*f
/* excond paremeter. ¢.Q. -next */
TOU mey read any record in the Clle:
obtalni.icd, .first, .name):
obtalni.icd, Hattin®, .nane): /* thls returna -)00 Lf the recerd */
/° tound doea not match the xey o/
/* Bt twa & higher key {nstead, °/
/° 1t 1s still retrieved though %
/° 1f the reply la >0 it 1s an */
/° 13AM error o/
obrain(.icd, .1ast. .name) ;
obtain(.lck, .next, .name) /* reads next record in file Ly
odtaln(.ich, .current..nama); /° 7ereada the Current record L¥3
obtaini.ich, .previcus. .name): /° reads pfevicua record in flle ¢/

|Aargrds can be sdded:
storw(.icd, .came):

The last record sccwssed in the (ile may be wodlfied:
=modily(.lcd, .name}:

Q¢ {t may be deletea:
erace{.ich);

Hodliy 15 in fact s converdence fuhctian that calle store after
raw.

Aammnber that the reply code ahould be checked after evecy !SAM
operation. There are two possible methods posalble sa all ISAM
procedures retu:n reply vsiuvea. they are:

1 obtain(.ich, .next, .name);
{f adszatus(.iDd) then
/* error action */

2 1¢ edeain(.icd, .next, .name)>0 Cthan
/® erroxr action ¢/

dbetatus msy be called several times - the reply velus {a Gtwge
til the nesxt 13AM action is called. I errora a0 octuc there
are two procedures to help fix the prublem) they could be used
aa follows:

{0 dbatatust.ich1>0 than

in
tinish{.ich); /° attempt to cloae tha Iile ¢/
1f dpatetus(.icb) then /¢ [ix falled °/
begln
abozt {.icd); /* force flle closed ¢/
reorganise{.lcd);: /* lorceably [ix the file °/
od:
and;
™is ts just an wle. DOt a lon!

Pcamauce definitlons

PracmAges map onto [SAM wverbs as followat

procedure [SAM verD comment 8
Teady OPEN opans an ISAN file
tinieh cuwose closea an (SAn file
abort IRITIALISR forced ISAM file close
position sets flle position without
reading any records

PIRST {.omd=.firet)

1AST ¢.ond=. Laat)

START (.Cmo=.key value)
obtain reads the naminated record

FIRST + &XT (dhen .cmd=~, {irat}

AST + PREVICUS (when .cmd=,lest)

START + NEXT [.comd~.key value)

EXT {.oud=. naat

CVURKENT {.ond=_ crrant b

PREVIOUS (.Cinde . pREViOuS)
store ADO atorea the record in the file
erese [~ 47 9, ] ersees tha current record
aodsty CEIETE + ADD replacea tha Qurent record
reorgeniee REDACAND SR file fecovery after Ammr
format QRSATE new 13AM flle aetup
dhstatus - retusma the current reply

value tor the file

All procedures return a reply value.
Parameters are:

Parenster Deacription

.cmd file operation for position and obtain:
cne of:
.flzst .laat .next .current .previous
or
.xey wnere the Dyte areas ‘Aey’ holda the record
to be found
deb 1SAM file control bloch reference
ig ISAM file mmber
klen xoy leigth {firm Xkien chars in the flie)
- hamg sring contsining the file name
(standard fils spec, e.9. MIPILE.I1SA)
.rec raference to the firat field in the rwcord bulfer
rent fumtwr of records in the file
rlan recocd lengtd
P return stand, 1SAM reply codes plus:
Value Meaning
=100 the record returned by OHTALIN 60esnt match
ths given key
201 attenpt to use POSITION in such ¢ way thet a
record would be resd; 1.e. not for 1SAM verba
FIRST, LAST, or 3TARY,

The procedures are:

abort (jnteger .icd):
Forcable close the file {may leave corrupt
flag set)

dbstatue (integer .icd)s
Peturn last reply code fram a flle

esrase(integer .ich):
O¢lete the currenmt record

dcdhs
e

finish(integer
Closs the

format(integer .icb, 1d: byta .name:
intager rent.rlen.hlen):
Creste a nev file as id {(named .name containing
Tent records each rlen bytea 100, Xkeyed on the
first Xlen bytee)

eod{fy (integer .icd: byta .Tec):
the cortents of the Qurtet record. soving
it in the filae aa neceseery

obtain(integer .icb: byte .omd, .rwc):
Rettieve 3 record fram the file. The record is
selectso by the velus of .cmd.

position{irteger .1cd: byte .omd):
Position t2e record pointer within the ffle. The
position 4is ast by the value of .omd

ready(integer .icd, 1d: Oyte .name: integer rlan.klen):
Opan ths file named {n .name a» [3AM identier ld.
The record length is supplied in rlan and tha key
lenqth {n Klen.

reorganiseiinteger .icbl:
Reordaniss the file.

storelinteger .icd: byte .rec):
Store a new record fn the file.

PL/Y 13AM Interlace control hlock definitiom.

T™he [SAM Control Block la declared aa a $0 byte area:

oyte 1cd{s0):
It eust remain in acope theoughout the portion of program using
the file; this msans that it should De declares s¢ Global data
or in the cutestmost pr-edire to use I3AM flle hansling.
The block la regarde¢ intermaily sa an array of 25 integers:

location Contents

—————

+0 Pointer to +1) (13AM file numbet)

+1 2

2 Pointer to 13AM ccamand string

*3 cmmang 1snqeh (20

" Pointer to ¢14 (13AN (ile hame)

+*S Length of f[ile Dhame (2P %o 14

*% Pointer to ¢2¢ (Recmrd alze)

]l 2

" Pointer to 23 {13An file 3izw in recards)
+9

To be Continued Next Month
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WINDRUSH

Micro Systems Ltd.

Worstead Laboralories {Reg Office)
Nosth Walsham, Norfolk NR28 9SA
Tel: (0692) 404086

Telenw: 975548 WMICHO G

MARCON sppoved consuiants

DUAL PROCESSOR MDS RUNS FOUR OPERATING SYSTEM

Windrush Micro Sysiems Liafted sre Plessed 10 evusnce the ijasediete
aveitabStity of tneir Wodel 8000/00°, 8000/010 end 8000/020 wWdS 3ystems which
can #iea serve o3 OEN terget nerdvare.

The WS systee 19 Dosed on & scenderd &U, 19 reck mounting systea fitted into »
desktop enclosure. ln this coniipvration wnrestricted sctess to il asyates
sodutles s via the resr of the cese, The cO®Oucer avatem (s ol3o evetlebls in o
19" roch wounting versfon with full eccass froe the front for OEk eppiicetions.

the user can choove hetween 6809, 68000, 88010 and 060020 processcr cards ond
betueen the FLEX, 0S-9/Lavel [, 03-9/Level 11, end the CS-9/68K ‘Protessional’
opereticg ayste 1n 94l syvtewn the reck, dlsk storede and L/0 herduers are
jdentical. This snables the WDS user to confligure the systea by 3imply changing
processor cords. The 6809 processor card supoorts the FLEX, O0S-9/Leval 1 end
039/ ovel I! opereting ayttema. The 08000, 68010 end 68020 processor Cprds
2uppOrt the 0S-9/848K operating systee. The 63020 processor ceord fnciudes che
MCODBAL (losting point to-Processor wbich I tully supported Oy 0S.9/48k.

August 87

System features include e choite of Processors, 100 fully static zera
walt-stere 3tati¢ RAN, batrtery bached cloch calendar, (our RS-232C gerlal ports,
two contronicy parallel orinter oorts, & 2% M (unforaatied? wincse
cholce of 5.25° or 3.5 1 M (unforeatted! fioppy disy drive. The mod
of the systes enables 1t to be custosised to {individusl requirements et very low
cost.

Trpical 3ystem costs are of follows:

Rodel 8000/00%/F  6800% Drocessor, 0AK sseory, FLEX O/S 12895.00
Rodel /02 68009 p s 1 R0 eesary, 08-9/Level 11 O/S £4250,00
Aade! 8000/010 92.5 WMhe 68G10 processor, 256 Kb memory, 0S-9/68x £5495.00
Rodel S000/010/X 12.5 fhe 83010 processor, 1280 Kb ageory, 0S-9/68k  £4064.00
Rodel 8000/020 16.67 Ahe 68020/68881, S12 Kb eceary, 0S-9/68k £4095.00
Rodel €000/020/k  16.67 shz 68020/66881, 1536 ML wesory, 0S-9/68¢ £4607.00

MODEL
DESIGN CENTRE

8000
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AJTORCLA INTRODUCES 4X X 4 ETATIC RANDON ACCESS RENORY,
TUR WOME269

Austin, Tuxas, May 11, 1987... Notorola‘s MOE Memory Productsa

Diviefon introfuces & new 4X x 4 Btatic RAM, the HCN6269.
fabricated using Motorola's sempd-genaration high-performance
silicon—gats w08

(BOMOS 1TX} technology, this fully atetlc

design eliminates the need for external clocks or tlasing
strobes, wnlle OW08 circuitry reduces power coneumption and
provides better reliadbllity. Wlth e fast access time of 3I5ns,
thls dsvice is auitable for other

cache and sub-50na

applications.

Sla{lar 1ln design to the Motorola NCHM6268, the MCN6269 (s a

fast chip aelect vereion featuring eccsss to data in 13ns

Maximum.

The WMCM6269 13 organized 4X x 4 and oparates under a single 5V
supply. The device ham lew Active AC power operation of 90smA

¥aximum and 40eA Maximus under OC conditlons.

The 35na WCN6269 conforms to the JEDEC standard pinout. It is

available in & 20 lead plasstic dusl-in-line package and le
priced at 55.78 in 100 piece quant{ties. Order this device by
spaclfying MCK&269P3IS.

For more information contact your local Motorola Sales Office

or authorized Motorola Dletributor.

L= Electronic Specialists. Inc.
171 South Main Street, Natlck. Mass. 01760
{617) 8655-1532

UNATTENDED COMPUTER PROTECTION

Electronic Specimllsts announces expansion of thair
Unsttanded Syste= Power Interrupter Line. Deslgned to

protect Unattended computear and other systems from violent
pover fluctuetions or outazes, the Interrupters dlsconaect

AC pover vhen irregularPties occur.

Automatfc and Manval Rezet modeis are aow availadie. Iu
addlrlon, stralght blade and Tvist configuratlons for 15, 20

aad 30 Aop circults ars of fered.

tlectroale Spaciallsts, Inc.
Natick, Massachusetts 01760

P.O. Box 389, 171 S, Haio St,
Phone: B800-225~4826

NEW PRODUCT ANNOUNCEMENT
The PADC-DAC-8 yLAB™

URDA I3 pleased o announce the avamitablity of the PAOC-DAC-8
pLADB™. an Analog to Digital and Digital to Analoe Converter ezpaasion board
for the PAAONOKS.ARTH, or for any device wilh lwn R hil parallel posts As s
Notebook Computer™ expansion, the A/D.0/A converter comes with a 3 ring
mounting tv [it conveniently into tbe P68000 uLAB™

The yLAB™ series is centered around populsr microprocessors. e g,
68000, 8086, etc. and support chips wilb operating system sofiware. This
combinatinn facililales prigramming Lhe micap?ncessw in itz nalive
{machigel language while providing easy access (o the development sysiem
hardware 30 thal its signals can be interfuced (o the rest of tbe werld and
the mictoprocessor sysiem can be used o observe and conlcol paris of Lhe
real vorld,

A3 an example, the P68000 pLAB™ i3 & 68000 mivoprocessor with
keypad, LED display, 4 K byles SRAM, 8 K bytes of EPROM, cassette interface,
soltware operating system, powar supply. insicuclion manual and
Programmer's Reference Maoual compselely packaged in & 2 inch 3 ring
binder, i.e. s Notebook Computer ™ . With sn educational and student price
of $197 50, the st liarrier to providing individustized instruction on a
microprocessas development system i3 droken.

Much of the world operates wilb conlinuous snalog signais. To
simplify labosatory experiments and computer conlicol, an Oplicnal sccessory,
tbe PADC-DAC-8 pLAB™ , provides @ channels of analog to digilal conversion
a0d B channels of digital to analog conversion botb with 8 bits per channel
The PADC-DAC-B pLAB™ , complete wilh power supply, insicuction manusl
snd notebook also selis for $197.50.

The PAOC-DAC-8 sLAR™, pravides s convenient inlerface belween
the microprocessor and real warld signals for erperimentalion with the
control of a veriety of electronic, eleciro-mechanical, eic, devices and
sysiems. The clock is free runnink to Rive the Jatest available sample thus
facilitaling multiple samplicg frequencies acy0ds eight channel) without
complicated liming schemes, The masimum sampling rate is a funcion of
\he aumber of channels in use with 8 mazimum of 10 K Hertz

The control word provides for seteclion of: (1) input/ouvtput - L bil, (2]
channel selection - 3 bitsJoc A/D and 3 bits for D/A, and (3) a single bil for
simultanecuis D/A convee ston,

The douvie bulfered D/A converlers ves s single converl signal 1o
make il possible to precisely oulpul signals for sampled data conirol

The ow cosl. $197.5D. makes it possible to use the PADC UCA-3
pLAB™, with the P68000 uLAB™, as an educational too) for siudent
projects and one of & kind lesting and experimentallon.

The PADC: DAC-R pLARTM features inciude

¢ 8 channels Analog/Digltal Converston - 8 bits

o 8 channe 13 Digita)/ Analog Cooversion - 8 bits

* Conversion rate i3 10 X Hertz for singl® channel operation
Additional chennels will derate sccording lo user software

* Yoltage input complisnce +,- 12 voils

® Yollage output compliance +.. 12 volls

@ Alloutpul channels double buffered to allow simullaneous conirol
oulpuls

« P68000 pL.LAB™, intecface

o Pacallel Lnput/Outpul Lnterface

¢ individually addressable chaanels

PADC-DAC-8 yLARTM, Components
¢ Printed Circuit Bosrd

¢ 3 Ring Notebook 8inder

» User Manual

® 115 YAC 60 Hz Power Adapler

The PAOC-DAC-8 pLAB™ lists for $295.00 with a discount price of
. $197.50 for Educatioeal [nstitutions. Faculty and Students. To order. contact

Quasitronics, Inc. [-800-245-4192. in PA 412-745-2663

For technicd) infor mation, contsct URDA, Inc. 412-683-8732
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Microcomputer Division 1602) ms@'
[ Poree) READEA CONTACT:
?&-ml “'m otooe
Tol Free FrOive
(800) 5216274

ABOWICES A NEW VME DELTA SERIES™ SYSTEM, MOOEL
2316 YO OWULLENQGE DEC™ D@EKTOP IN THE OEN TECHNICAL
COMPUTER SYSTEMS MARKETY

Terge, A2, Way 1, 1087 . & [V oute Cvamon s &u rerwes! VME Duls
Senge FYsiM. P Mo 2018 The sy Deite Seree symam © b evaram kowey the
Wodul 2016 sarier this yeu, addreases the et QrOLD MgMed o Bie VR COMEAs Marst

“The 2018 ptITa & eMAS two Bmes tw 060 Of § VAX 11780, and 18 Doy vohcmo 8
2 P coTpwebip 10 e new DEC METOVAX ™ 2000 dasitty (VL iw,” saxd Aoread SCveyw,

'D Oy plaTIg Mg 1 @ Cealy lasies. Mo IR, more figuble and
Ovlragty § Doty choice kv OEMe end Systwre TEEFEEFe R also & the Oy symeorm a ks Class
et ey Unti® reisass 3. The Unty operalirg syeam e 00&ABNg Syswn of ChOCO ANorg
most Y Intogy Brnd-aiong of crrtwrm) with othe VME Oels Senee Sysims,
"o 2310 ia QOINg 10 Ve lecdvical FYFET VTS & AN 0r the TIFEY. MoTOLS s duteTnewO
K CapAs® a MAY NS Of he MAWIcA) Syma masket A e VME Oeilp Series Mode! 2218
18 Just the pracdt o do M. *

VMEma MCAZD 3208 G and Unia Rsiame I are 88 SHONG kmtiswg of e 2048
The symam has  ata-ek VMEIze Ch\alin ofich 8 COOGIabia by P OEM. COwwyy wivrulad
SUCAD) CuhPER. Wi WD 10 I0w MOy 0! Memesy end WP © 160 MOyt of kymated
€S0 Wvichume Gk, 1 2018 can afarOvaly GOTIN WP 10 § UsEs Of GovaEl, MAIY Rt &
powerhs syEEm o 99 SOk QOO tams of Y ™e 3200
oty & & cosl ¢ 1988 O $2.000 0O ewved CYVEKDN

Algo, Bree e VWE Deta Serwe uses Pw Mayole 60020 M/ ayacEEEY end SYSTEM V68~
Rehmne ) METEY vysamn, revole ST and Ne WG ¢ sasty EXDTON WD by N
ool 2016, v iocal area network interconnectiond. AN a8 weh 89 VME Osits Senes syawra.
*w Mode 218 GO weh MYy om g @ JUEES and
technical sysiem-orienied local area Networks. NUTErOE MEsT ST uge OovEER, lbcel and NeToie

Qg affvwy pachipm. wguagme. g ook and Poge 'ty afte
AEhagm &re sec ovalule
Editor Code 4&31
68 MICRO JOURNAL Naval Reasarch Laboatery
g Canter w .DC. 20875
5900 Cassandra Smith Road
P.O. Bax 849
Himan, TN 37343
Deer 8ir.,

| rooently sent thia latier 10 Dr, B M. Pasa who writes the C calumn for your
. H eryvar, be had littla famllierity with lhe Macineh and. therafore, |
thought | showd try the Macintosh sectian of 68° Micro Joumal.

; quastions centor -mund lha use ofdu u-dnuuh Plusasa amall number
oa my deskt to

low dimensional crdicary differentinl equations -Y-hmo). but | think mary of
them would apply to C pakage on 88000 computers in general.

I have M.d ualng Fw(nn (MMM\ but ] h-w faund that |li:’;£uniy
d to sa oca
lnmln] lmdePm lhnmentlthunumm
mc( Lightapasd C, & very nfos package) and. although I'm still a oovic. |
huzc 10 be ore "natural’, even for many scientific <computing
dirxt) It's a grem¢ language with u 104 of poteotial. But there are gome
woblems.

Ov tha Mac all C pakegme apperently use the SANE (Standard Apple Namenic
Whhrmpﬂmmanmmm(mhm
tkink), but they are sbosw. This

mhmw‘&hﬂ“lmmwnlmb\nhnmm
vmmﬂm&dmnmmmmzwum:mn)
times fster than (beir C counterparts (depwading on ths erecisiag one is asing),

Ancthev, alesit Moy, prublam s that C lacks 00me of the cicties of Fartran
wuuo&umhnmhukmlm overOow alerig,
riable & saned acTRye to 'ork arounds can be
Lmnwmmqucmmmu—.mmmmm
language snd ranmaent.

My quastions are these. I have heard it rumared (on a local BES) that there ents
uHWﬂdeﬂdmﬁnﬂMnbﬂ.D&Mu others exist?
Cm mhc-hmdtbn?lfnhwhuduu‘!%mld!

contact? | recently saw a book titled C++ about an (ATAT) extension to C which
mndlunwﬂw‘lhlﬂugll&tmrm like, vectors,
P lots more, Does anything this exist for
mumuumqﬂu-unmmmmcmm-dmue
availalble for ? Is there ion of “lint”
(ype Mwmm;mw in perticular?

Louis M. Pecora

Editor’'s Note: Louis, thanks for the letter. Your
observalions are esseruially correct, as concerns the
Macintosh SANE routines.

I think your besi bet is 1o look into the Macintosh I, or
one of the 68020/68881 upgrades. The Mac il should be
available someitime this summer. it Ras the math crunching
6888/ and is driven by a 68020. On modified Macs to that
configuration the speed up has been dramatic.

My personal opinion is that any HLL will be slower than
assembler (even with a 6802016888! combo) so the use of
C., or any other lILL is going to be degraded, in speed, io
some degree or another. Even Foriran. To that end,
assembler is still “King”.

The “Lint” program is available from several C vendor for
the Mac. Usually it is named something different {maybe
for copyright reasons), you will have to check with
vendors on thal accown.

We use the Apple MPW set of HILs. This includes a very
good C (no Lint), straight Pascal and Object Pascal as well
as all the other programming aids available 10 the Apple
developer. This total package is about $600.00. This price
covers about everyithing available from Apple. If interested,
contact the Apple Developers Group - AP.DA. - 206 251-
6548.

Maybe sorme of our readers will have more info for you.
Good Luck.

DMW

MARION €. WOLFE, COMPUTER CONSULTANT
1838 F10v LOMOND OR.
GLEMQALE CALIFDRNIA §1202

L AL RLYE 1}
e Te. tSBa

Computer Subliahing Center
88 MICAC JOUANAL

S90Q Caaspardra Smith

PO Bow @AY

Minaon. TN 37341

Or. &. ®. DPass‘s erticle “C User Natee" i» the Jure 87 jseue ie
very interesting, Dut there 1a &» error on pade 1D, He aava that
Dinary frections cannot alwavs DB redOrssented @ssctly aw » decimal
fraction. fhie 1. rot COrrect. There i1u & <¢lue 1n the rfact that
8. the onlv factor ©f the base of Direry rebreseniation. ie alec a
factor of th bese of the decimsl avstea. RAll Ginery Practions
can be reocrseented evactly as a Jeciesl frection usind the seme
numBer of OLDIte to the riBht Of tne eoint.

BPinary 0.1 1a /2 or cacimal &.3, binery P @1 10 Gecimel 0.25, ard
%0 on,

Pocavee B¢ a foctor of the beme Of the decimal syetes., 1w not a
fector or Dl nary base:; aUut dJdecimsl fractions cemwml be
reeresentes eractliy In binary.

[ have a oroBiles with which | hooe e0—wvre can helD =)

I ourchased a CoCo [f: mOPIND tO wee 1t ae & terwinal on @y Dwmoke
010nal Ohieftailn. vumaning OF9. Lleved &. ®Wow 1 find that the
sorjie]l SOTEt On the Colo 1o =ot at €88 0pe. The OEB ceriel ocovt
fae amany sceede Dut Aot EBB. Theva ere 339 and 1200. [ uss V608
=ith ®my other tersinal and orinter. I want to retain that soeed.
How con L Tet either 660 on the BEP Or arctner soeed on the Colo?

Thank you.

Biacevely
Mave & 2iegn

Marion E. Wolfe

August'87

'68’ Micro Journal




UNIVRRL(TY OF PTTTSIURGH

Gentlemen:

Simu) i3 P 0

PITTIBURGH. PENNOYLVANIA 15280

NOTRL MG AND 3IMLATION CONTEAEATE

short courses:

ANNOUNCING TWO SHORT
COURSES

COURSE . PROGRAMMING
AND INTERFACING THE 68000
MICROPROCESSOR

AND

COURSE 2 - PROGRAMMING
AND INTERFACING THE 8086
MICROPROCESSOR

DESCRIPTION OF BOTH COURSES

Learn how to program eilher the Motorola
6R000 or (he Inicl 8086 microprocessor snd
wmierface 10 to (he resl wotld @t 2 1/2 dey
connnuing cducation courses sl the Universily
aof Piutsburgh. Coutse ochedules are  given
below These short courses are sponjored dy
1he Mndchng and Simulsvon Conlcrence.

The topica covered in cach short course
include 68000 (or 0086) architeciure,
addresssng, insiruction aet. progeamming,
pesiphersis, swpport. commuaication,
mterfacing. ciosed loop compuies coatrol, eic.

Each shon course includes $ houes of leciure
amd 12 hours of handa-gn  lsbaraiory
capcricace. Esch swudent will  individually
perform ezpeniments and get proframming
practice with his/her own individuat P 68000
pi.AB™ (ar PENRG WLAB™ ) microprocessor
devrlopment  sysiem  and  hes/her own
individus) PWWEB pLAB™ wire.wrap
ctpansion  Xit

BEST OF ALL -. the P6B000 nLAB™ {or
PA0AG uLAB™ ) micropr develop
system and the PWWEB ubt. AB™ (1otal liet
price $360) on which you kerp s YOURS TO
KEEP and 1ske Mme wnh ywo!'t

INTENDED AUDIENCF

Each short course is sunadle for [facully
members 1n  computer 1acience, computer
engineering and clecincal  engineering
dcpartments,  practicéng enginecrs, scientiete,
lechmicians.  high  school sjudents, college
students sad anyone else who would like w0
learn edoul Lha 63000 (or 8086) processor and
imetfacing it to the reol worid.

INSTRUCT OR

The initructor for the sbort couree s Dr.
Marlie H. Mickle, Profossor of EBlecirieal
Engineeting. University of Pitaburgh. Saveral
graduate asmistapss will 0l be available w
sssist in the laboratory sesssons.

A e

The Univemly of Piuntsburgh Conference on Modeling snd
e that we wil be sponsoring 1wo

COURSE | - PROGRAMMING AND INTERFACING THE 68000
MEKROPRXCESSOR

COURSE 2 - PROGRAMMING AND INTEREACING THE 8086
(ICROPROCESSOR

SCHEDULE OF ACTIVITIES . BOTH
COURSES

PIRST DAY
$:30 Coffee and Donuus

9:00 leclure #i: Overview, Batic
Architecture, Number and Informailon
Representation, Simple Programeming
tnsiructions

10:00 LABORATORY #1: Visus) snd Audio
Response with the PO3000 ulAB™ (or PB0B6
HLAB™)

12:00 LUNCHEON SUFFET (No Chazge) --
Optionel continuing practice

1:00 LECTURE #2: Addressing, Insiruclions,
and 68000 (or 0086) Programming 1n
Atsembly Language end Natve Machioe Code

2:00 LABORATORY #2 Reinforcment of Leciure
#¢ and 92 Concepus

4:30 QUESTION AND ANSWER PERIOD
(Optional)

0:00 VINNER (tndividuat Imtisiive)
7:009:00 SELP STUDY

SBOOND DAY
8:30 Coffee and Donuts

9:00 Lecture #3: Inicrfacing 10 the 68000 (or
0086) microprocxssor and  support chips.

10:00 LABORATORY #): Enperiments invelving
the wurning on of lights, cunning molors, and
reading swich inpues

12:00 LUNCHEON BUFFET (No Charge) --
Optsonal continuing praciice

106 LECTURE #4: Dsia communication snd
¢alesnat  conirol of the microprocessor
(intemupls)

200 LABORATORY 84: Sevisl Communication
fsom onc 68000 (or 8086) to another 68000 {or
RNAS) using the RS212C imterface.

4 10 QUESTIUN AND ANSWER PERIOD
10plional)

6:00 DINNER (Individus! Initintive)
7N SELE STUDY

THIRD DAY
230 Coffee ané Donuis

900 Lecwre 03

Muttiple processors,
p and pro b

10-00 Demansktrations using support
equipment for the P63000 L AB™ (or PgORs
uLAB™), Assembiers, Cloted Loop Conlrol,
Signal Ptocessing

12:00 Course Compteied

REGISTRATION INFORMATION
Dates: As Lisicd in the Table Below

Go/No-Go Dale: As Listed in the Tadle
Bclow

PLACE: BENEDUM ENOINEERINO HALL,
Univcrenty of Pitusburgh. Pitisburgh. PA
15261

REGISTRATION FER: $6M (inctudres $)80
n equipment you lske home with you)

DEPOSIT: $200 (Nonrefundahie unleas course
s Dt ey

The Regisiration Fee of $600 includes all
notes, s P6B000 (or PBO8E) ul AB™
microprocessor devetopment system and a
FPWWER uLAB™ wirc.wrap expension kit
mmcjuding cables, connector- chips and lools
tiatal hat price of $38N). auendance a1 all
fexiures, laborslory sessions. discussions end
demantirstinns  and (wo luncheon buflete.
Regrvranon will he limiled 0 the cepscity of
our leclure hall. Therefore, your deposnt of
$200 is nonrefundable unicss a No-Oo decision
it made In which cese your depodit will be
raigrned. We must recel yows Bi
wmmll(a\umbywm‘
Qo daie lisied below. The balence of $600 will
be duec on the firsl day of the course. Plegse
being a check or cash

TO REOCISTER POR THE SNORY COURSE, SEND
YOUR NAME, MAILING ADORESS AND A CHECK
(MADE OUT TO UNIVERSITY OF

PITISBURGR) FOR A $200 OEPOSIT TO:

Marlin ¥, Mickle or Willliam O. vogt Modeling
and Simulalion Conference. 348 Benedum,
Engineering Mall, Univeesity of Piiabusgh,
Pitsburgh, PA 15261, Tel Noa. 412-624-9682
or 412.624.9686

SCRAEDULE OF COURSE OFFERIN GS

COURSE NO. 1 . PROGRAMMING AND

INTERFACING THE 68000
MICROPROCESSOR
o, +JITT] Go/No-Go Daie
1.0 Seplember Augest 21, 1987
12, 19, 3. 1987
(Salurdays)

1.2 Jsnuary
21.23, 1983

January 1, 1988

1.3 May 2,3, 4 1988  April 15,1988

COURSE NO. T . PROGRAMMING AND

INTERFACING THE 3086
MICROPRDCESSOR

N, [+ JITT] QoMNo-Og Due
20 Octoder October 1. 1987

22.23.24, 1987

2.2 Febroary
13,20.27. 1988
{Seturdays)

Janusry 29. 1988

2.0 May 2.3, 4.1988  April 15,1988
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87 O0NNNOS2 4LDF3CIC

ves.l (ap)+.a2-a%/ad-eS

CpP1 68 000006 YESE unlh €o
PO 80X B9 B9 0000008 4275 rte
Hixson Tn 37343 °0 b

91 0QDOCOSA and
! wa® premsture in furniehing you ry Sheil ecrc. 1 have
chetlied out looping the “looibeck’'. and find thaz the sart ) -
tim@ (680CO, BMhz) For 20.000 items droos from 12 to $.5 2 e gkert.s
seconde. @ w rthuhile Jein eince 1t coets nothing (n Gode 3 -
e1ze. OBecauve all itema caach thair sgot Ln Ona O&es thera LY * @ FeCUTEIVE POFTILLION eOct
1a no swapflag. o rep .. [.3 -

6 e IF ‘jiat’ ia& fros 2 to 127 items,
la 1t still @ Shall sort? [ don't know, DUt it worTkS ? ® Shell aort 1t; if not. partition
better. a ® It and do recureive calls.

9 -
whila | was et 1t ] did e Quickecre. [t .9 nct & full 10 ® tshes pointar and count frpm ateck|
implesentation DETause of the etacl. 0-erflow Orobleas that i1 -
come with unrestricted recursiva calle <eech ateck frems iz ® V0ID _qkert! *base,tount)
TeQuires 24 butes), Just e driver for the Shall sart, lhe 54 X long “bees,count
timing £luctus . Rretably bacsuse of swi™Gw® in pecetition
s:2zam, sorting 20,000 :20+8 in edout 2.3 aWCundm. It Tay NOL :'; :“"“' (808 )macqeTsnitegIscacy
be v rth the potential crobieme fcr esuch e erall gain, 17 * defina frame poincac/orfeets

18 Fp aqu (13

19 bess U ]

20 caunt  egu 12
Jim dilson 21 -
16815 M ¥erverd A-2:2 22 balance aqu do
EHC = = =
13- - ™ egqu ay
25
1 - 26 Jaxart
2 Jshert.e = wodified Shell ecre 28 00000000 42580000 link  €p,80
3 o k
[2:4 * save working cagistscs
& SNl et e St 30 0000000Y 48E70018 wvem. | ad-aYy.-(ap)
H e o a N * load caller s parsastars

32 00000008 PEEEO00B mgve.l beea(fp), hesd
7 S Taetogesren @extapded lookiBack 33 0000000C 222EC0OC mcve.l count(fp).dl
-] end wobb there are no rapeate, »n e now 1 1. liet?

d o oLt lags 35 00000010 7002 s apap
10 e =
- e . 36 00000012 B280 cep.l  dO.al <« 27
-+ J Uses 00/a0-4l em ecratch reGietars | 33 0000001Y 5 bla'  wae nathing to da
ety 38 00000016 707F scveq ®127.d
B i 33 00000018 8280 cap.)  do.di > 1277
coun 12 40 0000001A B20C Bhy no_shell too 010
. e o8 Id %1 0OO0OOIC 2FOL move.l di.-cap) sount
- 42 DOOOOO1E 2FOB head, ~(ap) bese
iz A T 43 00000020 Y87ACUSA o dore(sc) set LD exit..
18 bekl equ «0
19 2ax2 U al :t-:t Qn0n00>y 21'- _ahsrt anq Jump
3
20 bevw_ .;qu [ e Kagerajin
21 indx oqu e2
22 zounter equ a3 47 ® cslculats EOF
23 (ntvl Preo at 48 DOODDA2B LS8 lal.l  m2.ai
49 0000002A 49F 31800 les (heed,dl.1),te1l
(2] sogce equ 'L}
2s stare »qu d0 SO QO00OASE oaPe
26 target aqu [ ] 5)
27 - $2 0000002¢ reg9
g il"‘Il'! S3 00000030 0881000%
S
30 COUUUOUD 4LSE0000 link fp.sD §5 000000 20331800
31 O00QOO0N 482 7383C ®oven.l ¢2-d'%/a2-e5.-(9p) S6 0000C038 27931800
32 ® losd cellar'e paramateras ST 0000003C 2680
33 00000008 282E000C aove,l count(fp),1nevl <8
4 000000OC 2660008 wave.l 1lat(fp).bes_let “ * ‘tail’ sesrcres hSack for slemerzs
k] - 60 = lass tnan‘equs! to the belenze
% ¢ repéet whila intarvel > O 1 -
g h 5 e 62 ote @t
nxe_int 63 * bsckud ter, cosde
35 00000010 E26C ler.1 intvl ’ e €4 QOND003E 80y c=p. | -?:l-:h.bcu'c-"
:? m:s :gf Boq Srre ﬂﬂ;_;f-d 65 0000VCND BOrC bit ptr_rge e big
000000 aveq . avold, . 66 0ODQOOM2 6604 o2 just right
42 00000016 BOBM cap.l  intvl,a0 andlass laoop [ 2n%e «sy be the colllsion
43 00000018 6702 beg no_wob GE oO0QO(MY4 B3CH cao.1 heed.teil
4 0000001A DESO ead.l  dO,1ntvl the wobble 69 OOQDOONE Bt ble collide ST INY |
45 no_wob: 70 pc2
96 ® celculete 1ndax k4 ® swap, esdver<e Nead pointer
47 COOCOOIC 240N mave.l intvl, Lnax cogy end. . 72 000000N8 280+ wove.l (teil).(haadl+
48 GOOOOOLE ES56R 1al.1 l!.xnd: ’:BICIII 73 O000ATRA 2860 eove.] Gslence.(tail)
4 * set counter Cor thie as ™ -
SC 00UTDOR0 JBLTO00C aove.l cowmt(fp), countar 75 * ‘hesd’ searches forward FOt valuee
$1 0000002 968t sud. | intvl, counter 76 “ grestar than/equal to the b
52 * inltiellize pointars 7?7 -
S3 00000026 2mA scva,| bas _lst.target k) ptr_lft:
:; mm 49F SPEDO ‘l‘::- C(target.indx.l1).eource 79 T * eamparm., sdvsnce POinter
80 8088 cep.l (heed)s, balance
56 * CToLeCE s.mz ueIil ZDu-t @ Zif A1 00CCQOYE BEFC dgt pte_lee too emell
(14 . 82 00000Us0 6706 oeg pl2 collinion?
S8 dac cvs a3 ® DACXuUR poiNteT, sSweP
S9 DOOJUOST 5383 sub. !l »: tounhter sgurier ¢ O0ANDSS 26A3I wgva.l -(head).Ctatl)
60 0U0OOn2E BEED -1 3} LECSY 1) 65 0DO0O0USYy 2680 move.l  belence, (heed)
6! QONO0030 EBBC emca .4 s3urcers. target’e a6 ¢ waka up the ather pointer
B2 00000032 &FFB ble csc c©rt 8?7 0000006 B80L6 bts pte _cUt
83 the sourca es -
6t 0OQOO0OF¢ 20t -(scqurca’.atore [ ] pl&:
65 = loed 120iB8Ch pOintare 90 OOUDUUSH B3CE cep.l head,tasl collleian?
96 00000035 WIEDFFFT les 5 -'a(inrg-;).tlkl 91 000000Sa B2rn bhy per_lIfe e duplicate!
67 00000CIA 2849 move. bakl, bex L -
68 ® rotata (target) forwert: 93 enllics:
_G’: 0QD@XIDIC 280G :ovu‘l (bakl), (scusce)* o9 * bal)snca balongs in 1o partition,
a5 ® wa move tail inter
71 ® boost (eource) as high a8 1t will go B85 000QD0SLC SBMC add .- .q_g_.“m
7 . 9? JDOOCOSE page
73 Doost
7¢ QODOCOE 33C2 sub.:  indx.bek2 update Dak2 el ¢ rumsulve cells,
“ 27 o rotate (ba o * soct the low pertition
7S sssons noOt to rotat KZ)
76 0000000 BICH cmp.1 bas_imt,bake 100 DOODOOSE Z0OC aove.]l taell,do get count, .,
77 00000042 GBSO ble rastart out of bauvda 101 0OOOO0ED BOALO0009 eud. ) bepe(fp), 40 in bytes
78 000000MY 8091 ow. 1 (bak2),etere 102 OMO0OEN EvER lar.1  #2,40 Aoreceln
78 DOO00C4E BCOB bge restert weoTg eize 103 ® eleo gat oount Por high partition
80 00000048 2091 scve.l (bax2),(baxl) rotete. - 104 ODDOOO6E S1AEDOOC aub.l d0,caume(rp)
2048 @ove.l bak2,bakl update bakl 105 ODODOOEA 2FOO move.l 40,-(ap)
81 000000MA '
82 000000MC BOFO bre Boost capast 106 0000O0GC 2F2E0008 mcve.l baselfp) -(sp)
E] roetart: 107 0DOOOO70 G18E bsr gkart
@4 DOOGNOME 2080 sove.l atore.tbskl) 108 coamna72 SoMF sdd.» eB,ep
@5 OUT000S0 £00A bre dec_ent 109 * row sart the ather are
B8s oxit
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110 00000074 2F2EODOC move.l count(lp),-(ed

111 00000078 EFOC wove.l tatl, -Csp)
112 COOCCO7A G168r¢ bar _qgkert

13 »

134 done

115 ® tuo exite; ficst adjuets ateck
118 0000007C SONF odd v "8, ep

137 oxit:

118 00COCOCQ7E 4€0f 16800 moven.l (wp)-.nd-s%
119 0OGOOORR YESE unlk 4]

120 00O00QPN “HE73 rta

121 .

122 00000085 ond

Dear :r. W.llisus: w” s | -2 900

I Jjust :patod to add sowet:ing to tite 3Ut-Bucket go
that other ovmers oL Sardis ST=-2900 coazact cou'e
won't have as smce troudble 2a 1 e€id setting on-line
t0 BBS,.

1 a3 uaing Lcon9 | odes Jrosran version 0 Jor 08-9
level 1. lYothias rfency, out since in agsendbly
languace, very fart. It :as -ritten by one of our
Canadian neizhoors, Creg torse., Juect =rite, SASE
vlease, and I'1ll ;‘ive you the det2ils ard address.
Thanls, o
Phil Chedwici:
Route 2 Bos W2

Bew ilope, ®a. 18938

CONTACT: E. Kylo Tyner $-800.622.7627
COMPUTER CORPORATION
XN Ia B [ MC 28408 0) 0 Sste 019 143 PR O of Siote OLL FREE 48004227637

Dove Computsr Corporation, manufaciurer ot productivity enhancement
products for the Macintosh and industiy %eader in 1 megabit CMOS SIMM
tectinology. has announced a special rebate program fas dealers and

distributors.

DOVE's Memory Products Division will offer trade-in credit 1o dealers and
distributors lor the 256K SIMMs which are replaced and relurnad to OOVE
in conjunction with sales of their MacSnap™ 1 megabil SIMM producis.

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 inlended to beé managed by the deaiers and distribulors to their
desirad advantage. “It alfords our dealers and distributors the opportunsty
1o offec an additional discount to the end purchaser and to increase their
s3les margin.” Greene said. “And it eliminales the waste o! 256K SIMMs
which were not being utiiized atter a Macintosh Plus, SE or Macintosh Il
had been upgraded with our 1 Megabit CMOS SIMM products.”

“We are always looking for ways to improve produciivity and to make the
most of resources available to us. We're excited about this program
becausa it will benelit everyone--aur dealers and distnbutors, the end
usexs and DOVE COMPUTER.”

DOVE COMPUTER CORPORATION, loc3ted in Wilmington. North Carolina,
designs, manufactures and markets memoiry, communications and software
products for the Apple Macintosh line of computers. The Company's

products are used ptimarniy in business applicalions and are sold through
FOR THOSE WHO

dealers.

SierraSysfermns

6726 EvopEen Ave » Oshtnd, Cabdormia 94611 = 41503688200

FOR RELEASE: Immediately CONTACT: Larcy Rosenthel

(415) 339-8200

SIERR) SYSTENE ANNOOMNCES NIGH PRAFORMANCE
60020/604W1 C CRDES OBVELOPEEFT GYITEX.

OAKLIAND., CA -- Sierra Syetams today announced the release of
8ierra C, a C language coapiler esnd crosa davelopment psckage
for the Kotorola 68020/68881 embedded ayetems market.

®Sierra C provee that hlghly optimired code can be produced
without alowing down the develop®ent cycle,* =aid Sierra
Syatess ownar larry Rosenthal. ©®Cospile. aavemble, link and
downloed is typicelly 20 times faster thsn on Cuwparable croes
development packages. On the other hand, the code produced
Une faater and ia mora compact than the cofe produced by
current leaders in tha optimized crose COBpller aarket.”

Siarra C includea a compiler, asaambler, linker, downloadera,
complete C run-time library, flostinyg point
esulation, librarian, command driver, and object code
utilities. Hosts currently include the IBM PC/AT under MS-DOS
and the DEC VAX under VKS end UNIX. The uaer interface ie
identical accrose sll hosts.

file ayatea,

The Package hes bean deeigned speciflcally for eamkeddad
eyatems applicatione, providing features like ROMeble,
position independent and re-entrant code, run-tise
initiellzation of etatic data, and eupport for reaident
libreriee and highly fragmented addrees spaces.

The PC/AT hosted version of Sierra C runs at spesds coasparable
to VAX worketatione. The AT verelon is provided with an

interface cable (patent pending) wvhich permits Psrallel
downloads to the target ayates at apdeds far graater than

traditional sarial methods. V¥With the parallel downloader, a
100,000 byte executable object cen be downloaded in two

A serial download of the same progdram using 8-
records at 9600 baud would take over five minutea.

seconde.

The cospiler i{e full K & R and eupports proposed AN3I
extenaiona such as structure pedaing and the "void®, “enua",
*const" and "volatile® types. Compiler optilmizatlions include
loop invariant resoval, atrength reductions, comaon
subexpreasion removal, folding of both integer and floating
point typea., globel reglater allccation by coloring, dead code
cwsoval, branch aiting, and optional frame removel.

*Sierra C runa at interactive speeda, letting prograzzera make
and teet many more sodificationa per day than with otber
ayataess," aaid Rosenthal. “Thia greatly increases programsel
productivity and shortene overall development time.®

Prices for Sierra < are $2000 for the PC/AT and $4000 to
$10000 for VAX based eyatess.
available for multiple copy purchasee.
for shipment today.

Scheduled dlscounte are
Sierra C ia available

located in Cakland, California, Sierra Systess ia & 9rouing
company dedicated to providing tools for the embedded syatesms
market. Previouely eijaged in the desigrn of high epesd
graphice systams, Sierra Syetema developed Sierra C ae a
result of ita diaenchantzent with existing cross development
toola.
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(Classifieds _Asswmitod-oGuarantees )

DAISY WHEEL PRINTERS
Qune Sprint 9 - $900 Qume Sprini 5 - $800

HARD DISK 10 Megabyte Drive - Scagate
Model #412 §275.

3 - Dual 8" drive enclosure with power supply . New
in box . §125 each.

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

Tano Outpost I, S6K, 2 5* DSDD Drives, FLEX,
MUMPS, $495.

TELETYPE Model 43 PRINTER . wiil serial
(RS232) interface and full ASCI keyboard . $250
ready to run.

SWTPC S/09 with Motorola 128K RAM, 1-MPS2,
1-Paralell Port, MP-09CPU Card - $900 complete.

(615) 842.4600 M.F 9AM to SPM EST

LLLJ
SWTPC 6809 system 5709 , dual 8" drives, 8212
terminal, 128K RAM. Okidata wide carriage with
tractor feed . $2,000 or best offer.
462-0551 or 536-0018.

L LY ]
Have many 6800 and 6809 bare and working
boards and manuals . Send S ASE for list.
Ron Mauceri, 2037 Dewberry Ct.,Westlake Village,
CA 91361

L L1 ]
GMX 68020 Computer, Never used. 16.7 MHz. 2
Meg Ram. floppy. 25 Meg HD. 4 serial. 1 par. With
C. Uniflex OS. et. al.
$5500 new. Only $3995S. Marc Talisman.
(714) 582-9100. (714) 532-3466 eves.

"' Subscribe Now

e

68 MICRO JOURNAL

Subscription Rates
US.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50
*Foreign Surface: Add $12.00 per Year to USA Price.
*Foreign Airmail: Add $48.00 per Year to USA Price.
*Canada & Mexico: Add $9.50 per Year to USA Price.
*U.S. Currency Cash or Check Drawn on a USA Bank !

68 Micro Journal

5900 Cassandra Smith Rd.

POB 849
Hixson, TN 37343

=

Telephone 615 842-4600
Telex 510 600-6630

OK, PLEASE ENTER MY SUBSCRIPTION

Bill My: Mastercard [] visa (Ol
Card # Exp. Date__
For 1 Year 2 Years 3 Years
Enclosed: $
Name
Street
City State Zip

My Computcr Is:
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SK+DOS

The Genenc DOS ' (or 68000 spplications in

w (ndustr:al Conrrol

% Business Usw

# Educational Compuling
w Scientific Compuling

#* Number Ciunching

#* Dedicated Systems

% Turnkey Systems

* Caus Collection

w Single-0osrd Computers
W Bus.oriented Computers
#* Greghics Warhstations
% Ono-ol-8 kind Systems
% Advanced HodDyist Use

SKo0OS 14 & 5ingla-uwr disk Operating system (or computars using Matorols 32 bit CPUs
such a3 the 68008, 68000. 68010, ana 6BU20, h provides the power al » full DOS, yat s
umole and @asy 16 use, and will run on systems from 32K 10 16 megabytes. Becare
SX «D0S 15 satly implomented on a new sysiem, we call 11 “The Geneec 005" which
siows programs written 1or one system ta be run On many others,

SK ¢D0S comes with over 40 comnurds and system programs, including » 6808 emulator
whah allows 6BK SK ¢ DOS to run spplicstion programs and langsagey Gevelonad for 6809
SK «DOS and otler 1ystems, Assembiers, editors, and highier teval languege support are
available I+0in third party sofiwere vendors 8nd through pudlic domiann software,

SK«©0S 5 available tor single.copy o dulw sales. u well a3OE Mlicensing Singla eopies
<ost $125 ling & to evailab ). Ex iy sttractive OEM licenung terms are
#lsa wli!oblo. An oprional Conlig ion Kit Ins a detailed Contiguration Menuael
and two Ouks of source code (or system adsptatian, including sourcs code 1or 8 sysiem
monitor/debug ROM a1 Gther prograns uselul for adepiing SKe DOS t0 new sysiems.

A SK+DOS

is available from

SOFTWARE SYSTEMS CORPORATION
= P.0. 80X 209 MT. K19CG, NY 10548 -~ 914/241 0287
TELEX 61060:6774

SOFTWARE FOR 680x AND MSDOS

SUPER SLEUTH DISASSEMBLERS
EACH $99.FLEX $10%-0S/9 $100-UNIFLEX
OBJECT.ONLY versions: EACH $50-FLEX,0949.C0CO
ate source on disk with labels, include xrefd, binary adning
11,2,3,5,8,9/8502 version or 280/8080.5 varsion
FLEX format object fle under 0S5
COCO 0OS evailabie in 6800.1,2,3.5,8.8/8502 version (not Z80/8080.5) ond
NEW: 88010 dianssembler $100-FLEX,08/9,UNIFLEX,0S/8-66K. MSDOS

CROSS-ASSEMBLERS WITH MACRO CAPABILITIES
EACH $50-FLEX,0S/9,UNIFLEX,MSDOS,UNtX 3/$100 ALL/$200
specky. 180x.6502.6801,6804,8805,66.09,26.280,6048,86051.8085.68010,3 CO0
MoOudr C1088-Farembiors in C. with laado®ad utities NOW: 08/8-68K
sowces for addtional $50 each, $100 for 3, $300 for a8

DEBUGGING SIMULATORS FOR POPULAR B.BIT MICROPROCESSORS
EACH $75-FLEX $100-0S/9 $80-UNIFLEX
OBJECT-ONLY versions: EACH $50-C0C0 nex COCO 064
imevacovety 2, inchude W, beary edting
POy lor BBOQ/Y, (14)8805, 6502, €305 0S/9, 780 FLEX

ASSEMBLER CODE TRANSLATORS FOR 6502, 6600/, 6809
6502 to €809 $75-FLEX $85-03/B $80-UNIFLEX
6800/1 4o 6809 & 8609 to posilion.uxd, $B0.FLEX $75.08/8 $60-UNIFLEX

FULL-SCREEN XBASIC PROGRAMS with cursor contcol
AVAILABLE FOR FLEX, UNIFLEX, AND MSOOS
CISPLAY GENERATORDOCUMENTOR $50 w/source, $25 without
MAILING LIST SYSTEM $100 wisource, $50 without
INVENTORY WITH MRP $100 wisource, $50 without
TABUHA RASA SPREADSHEET $100 wisource, $50 without

DISK AND XBASIC UTILITY PROGRAM LIBRARY
$50-FLEX $30.UNIFI.EXYMSDOS

TELECOMANTLD RAM
$100-FLEX,0S/9,UNIFLEX,MS-DOS,0S/9-68K,UNIX
OBJECT-ONLY versions: EACH $50

meny dfiven with mode, Kie Vardler, MODEM?, XON-XOFF. etc.
for COCO and ror-00C0; &ves resnal COCO rraxisrm oo Up 1o 2400 Bad
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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 1he compiler,
assembler, linker, hos1 debugger, target debugger. and screen editor,
all integrated logether ard controlled by a enu dnven shell program
Scurce code is enctuded jor the runtime library and many ot the
utilities. Host operating systems supported are 0S-9/68000
(Microwarse}, POOS (Eyring Research). and VERSAdos {Molorola)

PXX9 is a package 1hal generates code for a 6809 processor runming
on a 68000 developmeni system. Includes all of the features ot 1he
PCSK package above, excep! for the hosi debugger. Hosi operating

system is 05-9/68000

| WANT IT, WHERE DO { GET IT?
For more tnformation on either of these two products please contact
Cerlitied Sofiware, South East Media, or one of our European

Licensees.

OEM LICENSEES
Gespac sa. 3. chemin des

Aulx, CH-1228 Geneva/Plan-

les-Quates. Swilz. TEL {022)
713400, TLX 429989

PEP Elektronik Systeme
GmbH, Am Klosterwald 4,
D-8950 Kaufbeuren, Wes!

Germany. TEL (08341) 8974,

TLX 541233.

Ellec Elektronik GmbH,
Gatileo-Galitei-Strasse. 6500
Mmainz 42, Posttach 65, West
Germany. TEL {06131)
50031, TLX 4187273

DISTRIBUTORS

R.C.S. Microsystems Ltd

141 Uxbridge Road. Hampion
Hill, Middlesex. England. TEL
01-9792204. TLX 8951470

Ds. Rudolt Keif GmbH, Por-
phystrasse 15. D-6905
Schriesheim, West Germany
TEL 062 03/6741. TLX
465025

Elsoft AG, Zelgweg 12.
CH-5405 Baden-Daetiwil,
Switzerland. TEL
056-833377, TLX 828275
Byte Siudio Borxen, Buten-
wall 14, 0-4280 Borken,
Wes1 Germany. TEL
02863-2147. TLX 813343

CERTIFIED
SOFTWARE

616 CAMINO CABALLO. NIPOMO. CA 93444
TEL: (805) 929-1395 TELEX: 467013

CORPORATION  rax: {805) 923-1395 (MID-8AM)

DISKETTES & SERVICES

5.25" DISKETTES

EACH 10.PACK $12.50-SSSD/SSDD/DSDD
Americanmadas. Quoraeed 100% qualily. with T yvek jachets, hub A1ga. and adets

ADOITIONAL SERVICES FOR THE COMPUTING COMMUNITY

CUS I’OMIZED PHOGHAMMING

of the oY/

ibed in this advertiserrem o in ou!

tmdws mmmuwmmm 1the e
lor such QUsioizann depards upon the MINFRLEYY of the Mudfcatvs

CONTRACT PROGRAMMING

we Wil Teste new PO BT o modity asfeQ progysMe on a cotren) bass,

ok DEC, MT wmm
B,
. chcSng 6800/

the \asg® lor COTar! FTRFETWTETY) i usually by e Rour or by the sk

CONSULTING

we offer & wide s8109 of busnEEs end techrwrs) CIFIUrg sevioes. indudng
SN, ad\vice, BNy, and OESign. on any ORI relsted 10 COTAUIST

e chanme tor AN (s NoTRally

Hasad UPON time. Y8V, and srpanaes

Computer Syeteme Coneultante, Inc.
1454 l.atta Lane, Conyera, GA 30207
Telephone 404-483-4570 or 1717

We take orders at any time, but plan
tong dlecussiona after 6, if possible,

di

Conlact ua about catal

s, and services.

Most programa In source: give compuler. OS, disk aize.
25% of! multiple purchases of seme program on one order,
VISA and MASTER CARD accepted; US funde only, please.

Add GA salea lax (it In GA) and 5% shlpplng
Syamms C

(UNDFLEX ¥ T

COO00 Tay 34500 Mousatl,




(0mega . .. The Desktoﬁ 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 5%" or 3%4").
* 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.

* 0S-9/68K™ ‘Professional” with full MC68881 FPCP support and ‘C’' compiler.

OMEGA/12.5/0S OMEGAw/12.5 MHz020/881 & 0S-9/68K ™ $4750.00
OMEGA/16.6/0S OMEGA w/16.67 MHz020/881 & OS-9/68K™ $4950.00
OMEGA/1MB 1 megabyteadditional STATICRAM $ 895.00
OMEGA/SER9 9port RS-232C serial expansion board $ 645.00
OMEGA/GRF 640 x 480 x 4 bits/pixel ACRTC graphics I/F $ 925.00

PRICES INDICATED INCLUDE SHIPPING AND APPLY TO U.S. CUSTOMERS ONLY

( VISA/MASTER CARD ORDERS ACCEPTED)

0S-9 is a trademark of Microwsre Systems Corporation

NON-U.S. CUSTOMERS SHOULD CONTACT THE NEAREST DEALER FOR PRICE & DELIVERY INFORMATION

NORTH & SOUTH AMERICA

ALL OTHER ENQUIRIES

CONTINENTAL EUROPE

LLOYD YO INCORPORATED
19535 NE GLISAN

P.O. Box 30945

PORTLAND, OR 97230 {USA)
TEL: {503} 666-1097

TLX: 9103805448 LLOYD | O

WINDRUSH MICRO SYSTEMS
WORSTEAD LABS.

N. WALSHAM, NORFOLK
NR28 9SA. ENGLAND

TEL: (0692) 404086

TLX: 975548 WMICRO-G

SNIJOER MICRO SYSTEMS
SCHOOTEINDSEWEG 8a
5756 BD Vlierden

The NETHERLANDS

TEL: {0)4930-11975-13666

J
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The

Users’
Group

Public Domain Software
Library Directory

Now Available!

- Compiete Gescriptions and cross:referenced indax 1or thousands
of C Saurce Programs in The C Usea’ Group Library.

+ A quick and handy reterence for locating public doman ednors,
18xt tormatters, compiters, UNIX:like toois. atc.. ail in C
« Indeacs programe tor CP/M, UNIX, and MS-D0OS

1O ORDER Serdd 410

US Dukars! bo

The € Umpre’ Grony

L 208 44

115E Kermais Ave S 708

W Preson S P W) e nhoTren ot e G Laen' Qrow
4% USA Mmbershg s Nevearmar

310 241 1065 i .

[I—
- s Vo e Sagre
Mt b b e

E-ZOn, E-Z Off

The LAB 66809 hefps you prototype your design in less time,
for less money. Easy to use and easy to modify, the LAB 6609
is the optimat development tool for 6809-based applica-
tians with high performance cbjectives.

Use as stand-alone or system CPU L 68803 jumper seleciable for 1
or 2 MH2(]) 2 MHz 'O without wait stales for on-board devices 168850
RS-232C sesial port[_lon-board provisions t0r additional 6850, 6840,
6821, ather i’O devices {1 PICOBUG monitor provides 10 and debug-
ging routines (122 sq, n, user wirewrap area [ gold-plated SS- 50 con-
nectors [ | compretignsive documentation

Put the LAB 6809 to work on your next project. $395.
Shipsing and handling $10 (US). $20toutside US) Texas residants add sales

tax. MaslerCard. VISA accepted Technical tuilletin avanlgble on request
Oeaier agues invited

hrm INTELLIGENT TOOLS FOR
INTELLIGENT CONTROLS

1606 West 14th Street  Austin. TX 78703 512/477.6809

et

Wortki-Wide i

Cenl)

DATA-COMP
SPECIAL

for these high quality unit.

QVER 10 YEARS OF DE O/CATED QUALITY! '

A Divition of
Computer Publithing, Inc.
5900 Cassandra Smeth Road
Hlixson, Tn 37343
Teleplone 615 842-4600
Telex 510 600-6630

Heavy Duty Power Supplies

For A limlited time we are offering our HEAVY DUTY SWITCHING
POWER SUPPLY. These are BRAND NEW units and will not last Cp

1

long. Also note that these prices are less than 1/4 the normal price \ w.ma:

S -
e

Make: Boschert

bracket md heatyink.

Ougut  +Sv - 10 umpe
+12v .40 som
«12v-20amps
-12v - 0.5 emps

Mating Connactor. Terminal strip
Load Rasqicn: Awowmalic shat ciscait recovery

Exh
SPECIAL: $59.95
2 or more 49.95

Add: $7.50 each SIH

Stz 105 x 5 x 2.5 oches - including hegvy oamiag

Rating: m | 107220 volus ac {sirap change) Owt: §30 wans

Make: Boscbert

Size: 10.75 & 6.2 x 225 inches
Ratmg 1107220 ac (strap change) Out: 81 wans

Qutputs: +Sv - 80 emgm
+12v - 24 amps
$12v - 24 ampe
112v - 21 ampe
-12v- 04 oo

Mating Coansclors: Malex
(oad Reaction: Aviomasic shart cacuit recovary

Each
SPECIAL: $49.95
2 OR MORE 39.95

Add: $7.50 S/H each i
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4th July Sale

Expires July 31, 1987

S.E. Medla

SaVingS to 50% ’ All other items 10 90 off - sate ends 13187

And More! Add: 3$2.50 SH all software, each item.
— Regm“;peda, AR Great Plans FLEX 295.00129.50
e °peCdl  peMac Great Pains FLEX 150.00 74.95
CoCo/0S9 BASKC Xref wisooos 7005 405 | NFOMAG Greal Plais UNFLEX 39500 9950
CoCo/0S-9 BASIC Xref wio sowce3995 2495 | SPEiLING CHECKER FLEX 9995 4995
' : MAIL MERGE FLEX 79.95 39.95

OSM - 6809 Assembler Uoyd KO 99.95  49.95

Search & Rescue - Lioyd VO 0S-935.00 24.95 .

BIZPACK Vairginia Co. FLEX CHECK & TAX StarKits FLEX ~ 50.00 19.95

VIRTUAL TERMINAL CoCoOS9 4995 3695 | STARDOS CoCo 2420 150

HUMBUG StarKits (ape) 4095 995
CoCo KANSAS CITY BASIC 3995 2495

REMO-TERM CoCo (tape) Remote CRT? 995
LSORT OS 9 Somerge 11} 8500 5495 | SpELL "N FiX Starkis FLEX 8929 3995
BAS-EDIT FLEX (TSC BASIC uff) 3095  19.95 { e
ASSEMBLERS Assofted Loyd VO discounted cal
K-BASIC Compiler compiles XBASIC - FLEX - 0S9
very popular BASIC compiler.. 19995  79.95

Assorted items: (some new - some used working)
DYNACALC Great spreadsheet 20000  99.95
DYNAMITE FLEX OSO CoCo all varies  49.95 | SWIPC SO-9 Computers 128K 3000.0075% off

C Compiler Introl FLEX - OS-9 575.00295.00

ASSORTED TSC 6809 FLEX UniFLEX 40-75 % off

STYLO Word Pro CoCo 059~ 9995 4995 | Assonedboards,ekc.ipto 0% of - call
PLOS™ ALEX 19800 12095 |\ oo
SCREDITOR Il 5* 175 00 119 95 - STAR-DOSSK-DOS urs same as FLEX

See S.E. Media Catalog page 29 29 for descrlptlons
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THE 6800-6809 BOOKS
HEAR YE.....HEAR

0S-9° FLEX™
User Notes USER NOTES

By: Peter Dibble By: Ronald Anderson

The publishers of 64 MICRO JOURNAL ere proud to
aske available the publication of Ron Anderaon’s FLEX
USER MOTES, in book form. Thls popular monthly column
has teen 8 regulsr festure tn 68" MICRO JOURNAL SINCE
1979. 1t has earned the respect of thousands of
68 MICRO JOURNAL readers over the yesrs. In fact,
Ron's column hee been deacribed ss the 'Bible’ for 68XX
users, by some of the world‘es lesding microprocessor
profeassionala. The moat needed and popular 68XX book
svaeilable. Over the years Ron's coluan hss been one of
the wmost populsr in 68 MICRO JOURNAL. And of course
68 MICRO JOURNAL fs the most popular 68XX megsrine
published.

The publishers of 68' Micro Journal sre proud to make
sveilable the publication of Peter Dibbles
0S9 USER BOTES

Information for the BEGINNER to the PRO,
Reguler or CoCo 0S9

Deiag 0S9
HELP, HINTS, PROBLEMS, REVIEWS, SUCCESTIONS, COMPIAINTS,
0S9 STANDARDS, Generating s New Bootstrap, Building e
new System Digk, 0S9 Users {roup, etc.

Progrem {nterfocing to 0S9
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS™, PROTECTION,

“SUSPEND STATE™, "PIPES", “INPUT/OUTPLT SYSTEM", etc. Listed below sre s few of the TEXT ffles included in the

book and on diskette.

Programxing langveges Al TEXT files :n the book are on the disks
Asgseambly LanguaRre Progrems and Interfecing; Basic09, C,
Pasceal, and Cobol reviews, progremas, and uses; etc.

LOGO Ci Fite load program 1o offsel memory — ASM PIC

Dieka Include MEMOVE C!  Memory move program — ASM PIC
Ho typing all the Source Listings in. Source Code and, DUMP.C1 Printer dump program — usas LOGO — ASM PIC
vhere espplicable, sessembled or compiled Operatiog SUBTESTC1  Simulation of 6800 code ko 6809. show differences — ASM
Programs. The Source and the Discussions in the TERMEM C2  Modem «nput 10 disk (or other POt input to disk) — ASM
Columns cen be used "os isa~, or as a "Starting Point” M C2 Oulpul a ltile 10 modem (or another port) — ASM
for developing your OWN more powerful Progrsms. PRINT C3 Paralle! (enhanced) prinier drwver — ASM
Programs sometimes use multiple Langusges such ss s MODEM C2 TTL output 1o CRT and modem (or ciher pon) — ASM
short Asseambly Langusge Routine for reading e SCIPKG C1 Scientific math routines — PASCAL

a o uCs Mini.monitor, disk resident. many uselul funchons — ASM

Directory, which is then “piped” to s Bssic09 Routine PRINT.C4 Paralle! prinier driver. withoui PFLAG — ASM
for output formstting, etc. SETCS Set printer modes — ASM

SETBAS1 CS Set printer modes — A-BASIC

BOOK 39.9 5 NOTE: .Cl,.C2, etc.«Chapter ], Chapter 2, etc.

Typeset -- w/ Source tistings
(3-Hole Punched; 8 x 11} t¢Over 30 TEXT €iles inciuded is ASM (sssembler)-PASCAL-
Deluxe Binder - = -~ = = « ~ - - - $5-50 PIC (position independent code) TSC BASIC-C, stc.

Book only: $7.95 + $2.50 S/H
All Source Listings on Disk

1-8" SS, SO Diek ~ - ~ - $14.95
2-5" SS, Db Disks - -~ -~ $24.95

With disk: §" $20.90 + $2.50 S/H

With disk: 8" $22.90 + $2.50 S/H

Shipptng & Handling $3.50 per Book, $2.30 pev Disk set

Foreign Orders Add $4.50 Sutface Mail
0z §7.00 Air Mai)

If paying by check - Please aliow 4-6 weeks delivery
¢ All Curvency in U S. Dollars

Continually Updated In 68 Micro Journal Monthly

; : Computer Publishing Inc.
ini 5900 Cassandra Smith Rd. a
Hixson, TN 37343

“FLEX ts & trademark of Technical Syatems Conaultanta (615) 842-‘601
“0S9 (s a tredemsrk of Microwsre snd Hotorole
“68' Micro Journsl is s trademsrk of Computer Publishing Inc. Telex 51060086830
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| We are receiving calls and letters from numerous

05-9"’ SOFTWARE

L1 UTILITY PAK--Contains 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 compiier, Disassembler, Disk
sectoredit utility, new andimproved editions, approx.
40 programs, increases your productivity. Most
programs applicable for both level | & |1 6809 OS-9.
$49.95 ($51.95)

Call or send Self Addressed Stamped Envelope for
catalog of software for colorComputer OS-9and other
0S-9 systems.

BOLD prices are CoCo OS-9 formatdisk, 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.

$8.50C

MEMORY LIQUIDATION SALE!
{(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 for2 Mhz or $439 for
2.25Mhz board assembled, tested and fully populated.

2 MEGABYTE RAM DISK BOARD

RD2 2 megabytes dedicated ram disk board for SS-50
systems. Four layer circult board socketed for 2
Megabytes! Special sale price of $389.00 includesonly
256kof ram instatled (you add the rest), includes 0S-9
level | and Il 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.
Portiand, OR 97223, (503) 244.8152
(For best service call between 9-11 am Pacific time,)

0S.9 is 8 trademark of Miccowave and Motorola Inc.
MS-DOS s 8 trademark of Microsott Inc.

68000, C, Basic09
Sculptor

COMPILER EVALUATION SERVICES

BY: Roa Andeawon

Thbe S.E. MEDIA Dividon of Computer
Publlshing Inc.
Is offectag the falowing SUBSCRIBER
SERVICE:

COMPILER COMPARISON AND EVALUATION REPORT

Due to U constant 20d rapid updating and enhascement
of numesous compileis, and the differcnt utility, appeal,
speed, level of communication, memory usage, etc., of
differcnt compilers, the following services are mow being
offered with periodic updales.

This service, with updates, will allow you who are wary or
confused by the various claims of compiler vendors, an
opportunitly o Teview comparisons,  comments,
benchmarks, elc, concerning the many different
compilers on Uie market, for the 6809 microcomputcr.
Thus the savings could far offset the small cost of this
service,

Many have purchased compilers and then discovered that
the particular compiler purchased either is not the most
efficient for their purposes of does not cootain features
vecessary for their application. Thus the added expense
of purchasing additional compiler(s) or not being able 0
fully utilize the advantages of high level language
compilers becomes W0 expeusive.

The following COMPILERS are reviewed initially, more
will be reviewed, compared and beochmarked as they
become available (o the author:

PASCAL ‘C GSPL WHIMSICAL PLS9

Initial Subscription - $39.95

(includes 1 year ypdates)
Updates for 1 year - $14.50

S.E. MEDIA - C.Pl.
5900 Cassandra Smith Rd.
Hixson, TN 37343
(615) 8424601

Call for Software:

Maony of you hove developed software that with
Httle change could be adapted for others. If you
are Interested in selling it. please let us know. There

Is o growing market out there now. Get in on the

ground fioor

if you con use addltional iIncome ond have some-
thing that might be of interest. call and talk to Lany

rces. inCluding users, business and others |00king

for OS-9 68000 software; applications. etc.

S ———

or Don.
S.E. MEDIA Division - CPI
POB 849 Telephone (615) 842-6809
Hixson, TN 37343 Telex (510) 600-6630
-
August 87 '68" Micro Journal



Stop!

Get a 25 Mega-
Byte Hard Disk
practically FREE

only 1€

.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 OS-9™ Version 2 and the $500.00 C Compiier!

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

86" Micro Joumal August ‘87



6809<>68 XXX
UniFLEX

X-TALK

A C-MODEM/Hardware Hookup

Exclusive for the MUSTANG-020 ninning
UniFLEX, is a new transfer piogram and cable set
from DATA-COMP (CPI). X-TALK consist of 2
disks and a special cable, this hook-up enables a 6809
SWTPC UniFLEX computer to port UniFLEX files
ditectly 1o a 68 XXX UniFLEX system.

This is the only cumentty 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 UniFLEX system. GIMIX users can
directly transfer files between a 6809 GIMIX system
and our MUSTANG-020 68020 system, or GIMIX
68020 system. All SWTPC useis 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 intemal
connections to maitch the non-standard SWTPC SO/9
DB25 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 fumished on two
disks. One 8" disk containing the 6809 software and
one 5" disk containing the 68 XXX 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 full modem
program.

X-TALK can be purchased with/without the
special cables, however, this SPECIAL price is
available only to registered MUSTANG-020 owners.

X-TALK, w/cable $99.95
X-TALK only 69.95
X-TALK w/source $149.95

DATA-COMP
5900 Cassandra Smith Rd.
Hixson, TN 37343

Telephone 615 842-4601
Telex 510 600-6630

Note: Regisiered MUSTANG-020 owners musi furnish system
seral number in order to duy at these spedial low prices.

Disk-

Disk-

Disk-
Disk -
Disk- 8 Criest, Lanpher (May 82).
Dlisk-
Dlsk-10 Home Accounting (July 82).

Dlsk-11 Dissembler (June 84).

Disk-12 Modem68 (May 84).

Dlsk-13 *Initmf68, Testmf68, *Cleanup, *Dskalign, Help,

68 MICRO JOURNAL
Reader Service Disks

1 Filcsoun, Minicat, Minicopy Minifms, **Lifetime,
**Poetry, **Foodlist, **Diet.

Disk- 2 Diskedit w/ inst.& fixes, Prime, *Pnnod,

**Snoopy, *°*Football, **Hexpawn,**Lifetime,
3 Cbug09, Secl, Sec2, Find, Table2. Iniext. Disk-
exp, °*Disksave.

Disk- 4 Mailing Program, *Finddat, *Change, *Testdisk.
Disk- S *DISKfIX 1, *DISKFIX 2, **LETTER,

** OVESIGN, **BLACKJAK, **BOWLING.
6 **Purchase Order, Index (Disk file indx).
7 Uinking Loader, Rload, Harkness.

9 Datccopy, Disk{ix9 (Aug 82).

Date.Tat.

Disk-14 *lnit, *Test, *Taminal, *Find, ®Digkedit, Init.Lib
Dlsk-15 Modem9 + Updates (Dec. 84 Gilchrist) to Modem9

(April 84 Commo).

DlIsk-16 Copy.Txi, Copy.Doc, Cat.Tx1, Cat Doc.
Dlsk-17 Match Uiility, RATBAS, A Basic Preprocessor.
Disk-18 Parse.Mod, Size.Cmd (Sept. 85 Annstrong), CMDC

ODE, CMD.Txt (Sept. 85 Spray).

Disk-19 Clock, Date, Copy, Cai, PDEL.Asm & Ooc.,

Ervors.Sys, Do. Log.Asm & Doc.

Dlsk-20 UNIX Like Tools (July & Sept. 85 Taylor &

Gilchsist). DragonC, Grep.C, LS.C, FDUMP.C.

Dlsk-21 Utilities & Games - Date, iLife, Madness, Touch,

Gaoblin, Siarshot, & 15 more.

Disk-22 Read CPM & Non-FLEX Disks. Fraser May 1984.
Dlsk-23 ISAM, Indexed Sequential file Accesging Methods,

Conden Nov. 1985. Extensible Table Driven. lan
guage Recognition Ulility, Anderson Masch H86.

Disk-24 68’ Micro Journal Index of Aiticles & Bit Bucket

Items from 1979 - 1985, John Curvent

Disk-25 KERMIT for FLEX derived from the UNIX ver. Burg

Feb. 1986, (2)-5" Disks or (1)-8" Disk.

Disk-26 Compacta UniBoard review, eode & diagtam,

Burlison March '86.

Disk-27 ROTABIT.TXT, SUMSTEST.TXT, CONDATA TXT,

BADMEN.TXT.

Disk-28 CT-82 Emulator, bit mapped,

Disk-29 **Star Trek

Disk-30 Simple Winchester, Dec.’86 Green.
Dlsk.31 *** Read/Wiite MS/PC-DOS (SK*DOS)
Disk-32 Hier-UNIX Type upgrade - 68MJ 2/87

NOTE:

This is a rcader service ONLY| No Warmnty is offered or umplied,
they ate as received by 68° Micto Joumal, and are for reader
canvenicnce ONLY (some MAY include fixes or paiches). Also 6800
and 6809 progiams are mixed, as cach is faitly simple (mosily) w0
convent 10 the other. Sofiware is availzhle to cross-assembie all.

* Denotes 6800 - ** Oaoes BASIC
*e* Oenotes 68000 - 6809 no indicator.
S” disk $16.95

£
Add: S/H - $3.50

Overseas add: $4.50 susface - $7.00 Air Mail, USA Doltars

68 MICRO JOURNAL
PO Box 849
Hixson, TN 37343
615 8424600 - Telex 510 600-6630

Specify 8” disk $19.50

62

Avgust ‘87

'68" Micro Journal




IF YOU NEED IT, WE'VE GOT IT!
(OR WE'LL MAKE IT)
Yes. PERIPHERAL TECHNOLOGY still sells the FD-2 for SS-50 Bus Computers. And. it you don't

need it, we sell other products from Singte Board Compulers to Systems which should fit your
requirements. Custom Hardware Destgn is also available. Here's asmallsample ol what we otter

FD-2 FLOPPY DISK CONTROLLER PT69-4 SINGLE BOARD SYSTEMS
« Controls up 10 tour 5%" Drives COMPUTER o Floppy of WinClester Versions
o Runs in 1 or 2 MHZ Sysiems « 6H09E Processor/1 MHZ Cloch Avaslable
o Can be contiguroed 1or enther 4 or 16 o Four RS232 Senal Ports using + Systems use any 6809 Single Board
o Addresses 997 10 Slol 66850'S Compuiet of 63008 Board
¢SS30 or SSIOCI o Two 8.8t parallel Ports vsing « Wil be contigured 1o meet your
« Uses wD2737 Controller Chip 6821 PiA Requsements
(COmPBIBIO with 1771/179X o Time O!-Day Ciock (MC 1488161 o 0S9 & SK*DOS Opereting Systems
Conlroller Chipt © 59K of user RAM o Call or wrile f0r system
« Hardware and Software compatible o 2K or 4K ol EPROM using 2716 configurations
with SWTPC DC-4 conirollers or 2732
o 6600/6609 Flox Devers avallable o Double Sided/Dcuble Density
* SK*DOS Operaling System or Fioppy Conlrolier
089/6809 Driver packeye o Can Read/Write Radic Shack

0S/9 Disketlies
o Board Size 56" X 82"

MONTHLY SPECIAL

PT68K-1 10 Mhz $375
Regular Price $495

PERIPHERAL TECHNOLOGY
1480 Terrell Mill Road, Suite 870
Manetta. Georgia 30067

0N s & Trademert of Whcroas § Motrols {404) 984-0742 Telex # 880584

THWTIC o5 A Teadermais of Soutfmest Tach sl Syblems VISA/MASTERCARD / CHECK/CO D Catalogues Available Upon ReGues|
FOR 6809 FLEX-SK-DOS(5/8") ‘l

XDMS-'V Up 10 32 grayaficlds per rrard] Up 1o 12 dasscier Rled name! Up 10 1034 byke rerardst User
4chined «cvam and prim contrall Resl Form fles! Conditional ezangion! Araass
"“Upvud/" rd file lmkingl Filo miningl Randorm file virum) pagingt Hsh in
wiilides! Buih in et line editor! Fully sexion orienwsd| Enhanced forms) Boldface, Double I
width, {ulics and Undezline uppaned! Written in cxxnpact sus d bler! Incgraied for I
Data Management System e

I HOAR-IV FROCESSING MODEL I

T D) ]_))) )

Lise (L0
Mirer e
o AL

g
i tidar

L HDAS - IV SUFPFORT COMMANDS —I

IS IETD)

A sinr eenang e
e fare - Flime. vl
(LT e L

C U wenr 7 " " .
flaam Lill11d LT R TR

Sove $100.00 - Limited Time
Regular $350.00 -
§249.95

L& ¢ & ¢ & & B & B & & B & B _§ B B _B B & B & B N

lT«hnk-l Ielephone assisiance: Tel 914-941.3552 (Evenings)
gLLX“‘ Tecnkal Systemu Consullants, SK*DOS™ STAR-KITS Cotp.

XDMS.1V Data Management Sysiem

XDMS.1V (s a brand new approach to dets mansgonant Il nol only pomils users to
duu'ﬂn.mmdmdmhmnholopmtmmummoapmdmmgmmum I
scvecn displays and file output Processing can consist of sny of s set of suandard hlsh lcv:l I
fncuans mcludma rocord and field selection, lmlmg and aggregation, fookups in olher files,

epecial p \g of record sub. repon [« ing. totsling ead aubwraling, snd
plummofupwvmnlnadﬁluul'daubm on user definad onput repona l
POWERFUL COMMANDS!

XDME.[V eambines the functianality of many gnpular DBMS software systenis with a new casy '
o usc mmlnd sct inwo » single Veegratal package. We've included many new fesira s~d
including » eez of J file wtilitics. The procrasing carmmands arc Input.Proces. -
mmw-mduumm‘mm: pl donof 8 p dxmign. l
SESSION O@IFNTED!
X'.DMS-IVumonmwd.Buu')G)MS'mdywmmmmmmmdolalllhel
No more waiting far d 10 load in from disk!| Many capunaods e comadiate,
axch 11 CREATE (file definitian), UPDATE (fle oditor). PURGE and DELETE (uilisa). I
Nmmmm&MmMmmwnmamMumm-l
RUNG!M Rither may be aderad into s m'ﬁkvhmhuw«lbym!ﬂ(mm
may other P . or dves. cither conditionally oul
mﬂﬂmymﬂy Mmumdmpmnplmmlymdiudmmuwlmmmbe
run withow over losving XDMS. V! l
Ie'S EASY TO USK! '
XDMS-1V kerpe data managana sanplcl Rather than degign a cwaplex DBMS wiuch hides the
true nature of the data, we kept XDMS-IV file origrucd. The vser view of dews relasanshigs is ||
mledmwwmﬂmm@twhﬂeﬂ:o&d&nmdumwywmmﬁ!uﬂml

aspe and h lex redefinition of the databasc
files and @rucuse mmwmthru-mhmged-whmmﬁunmpkmdl
m Sysams (addresscs, Tvanary ..) W ged dsab. y (awdes enVy,

amuting,.} The Possbilies are unlimited. .
Visa & Master Card Excepted z
Telcphone: 615-842-4601 or Telex: S10 600-6630

|
|
Or Write: S.E. Medla, 5900 Cassandra Smith Rd., |Gped )
Hixson, Tenn, 37343 V4
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GMX Micro-20
68020 SINGLE—BOARD COMPUTER

Mainframe CPU Performance
on a 5.75" x 8.8” Board $2565°°

(benchmark results avaiiable on request)

12.5 MHz Version
Quantity Discounts Available
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Features Software
i Included:
© 32-81 MCBAJED Paocessor (12.5, 16.67, or e GMX Version of Motorola’s 020Bug Debugger with
20MKZ) up/ download, breakpoint, trace, singie-step, and
* MC68881 Floating-point coprocessor (optionat) assembler / disassembler capabilities
* 2 Megabytes of 32-bit wide, high-speed RAM e Comprehensive Hardware Diagnostics
¢ 4 RS-232 Seriat 170 Poits (expandable to 36) Optional:
o 8-bit Parailel 1/0 Port (*Centronics' compatible) UNIX™ like Muiti-user/Muiti-tasking
e Time-of-Day Clock w/battery backup Disk Operating Systems
o 16-bit 1/ 0 Expansion Bus : Sﬁi-gL/Esxagoo" {Real-time and PROMable)
* Up 10 256 Kbytes of 32-bit wide EPROM Programming Languages and Application
¢ Floppy Disk Controlles for two 5%* drives Software
= SASI Intelligent Peripheral Interface (SCSI subset) e BASIC, C, PASCAL, ABSOFT FORTRAN, COBOL
 Mounts directly on a 5% * Disk Drive and ASSEMBLER
e Optional Boards inciude Arcnet, Prototyping, /0 ° f,?m:g:.:eet' Data Base Management, and Word
Bus adapter. 60 line Paraliel 1/ 0, RS-422/485 CODI:PLET% EVALUATION SYSTEMS AVAILABLE

(312) 927-5510 « TWX 910-221-4055

GMX~ 1337 W. 37th Place Chicago, IL 60609 State-of-the-Art Computers

Since 1975
64 August 87 '68" Micro Joumnal



For Ordering Call

(615)842-4600
FROM - DATA-COMP, C.P.1.

Now Offering: *FLEX"™ (2 Versions) A Family of 100% 68XX Support Facilities

AND *STAR-DOS PLUS + '* The Folks who EJRST Put FLEX™ on
The CoCo

STAR-DOS PLUS +

® Functions Same as FLEX
® Reads - writes FLEX Dishs
@ Run FLEX Programs

® Just type: Run ““STAR-DOS"
® Over 300 utlities & programs
to choose from.

534_“

PLUS
ALL VERSIONS OF FLEX & STAR-DOS-* INCLUDE S
TSC Edttor | + Read-Whrite-Dir RS Disk + Extemal Terminal Program TSC Assembler
RosSE . ] + Run RS Basic from Both + Test Disk Program i
NOW$ss.00 |  + More Free Utlities + Disk Examine & Repair Program NOW $35.00

+ Memoty Examine Program
+ Many Many More!!!

| CoCo Disk Drive Sgslems
RN

2 THINLINE DOUBLE SIDEZD DOUBLE OENS1ITY DISR DRLVES

SYSTEM VITN POWER SUPPLY,CABINET,DISK DRIVE CARLE, &M 64K UPCRADE s 29.95
NEW DISK CONTROLLER JFD-CP WITH J-DOS,RS-DOS OPLRATING PUR C.D,E,7, AND COCO 11
SYSTUNS. $469.95 KADIO SHACK BASIC 1.2 $ 24,98
* Spseify What CONTROLLER You Went J&M, or RADIO SHACK BADI0 SHACK DISK BASIC I.! 9 24,95
THINLINE DOVBLE S1DED DISX ORIVE CADINET PUR A
DOUBLE DENSITY 40 TRACKS $129.95 SINGLE DajJve 9 49.9%
DISX ORIVE CABINET POR TWO
THINLINE DR1VES $ 09.95
| Verbalim Diskelles |
Singls Sided Double Density $ 3a.00 FRINTRES
Double Sided Double Demsity $ .00 EPSON LX-80 $289.95%

$123.93

EPSCN MX-70
C_covoties ]| Ersou w100

JoM JPOCP WITH 1-DOS $139.95
W1TH J-DDS, RS~DOS ::’;‘":: B14B 2K SEBIAL BOARD 4 89.93
RADIO SHACK I.1 - 8149 I2K ZXPAND 0 128K $169.95
EPSUN HX-RX-BO KINBONS 9 2.9
RADIO SHACK Dfwk CONTROLLER 1.1 $134.93 EPSOM LX-B0 B1BBONS $ 5.9
TEACTOB UKITS POR LX-80 3 39.93

j CABLES & OTHER |NTERFACKS
[_ Disk Drive Cables CALL FOR PKICING
Ceble for One Drive $ 19.93
Ceble for Two Drives $ 24.93

DATA-COMP el =
5900 Cassandra Smith Rd FOREIGN ADD 5% (6 15 ) 842-4600

MK, $2.50 for Ordwring
Hixson. TN 37343 Telex 5108008630




S - 50BUS / 68XX

Board and/or Computer
Terminals-CRTs-Printers
Disk Drives-etc.

REPAIRS

NOW AVAILABLE TO ALL S50/68XX USERS
The Data-Comp Division of CPI is proud to announce the availability of their
service department facilities to "ALL' S50 Bus and 68XX users. Including all
brands, SWTPC - GIMIX - SSB - HELIX and others, including the single board
compulers. *Please note that kit-built components are a special case, and will
be handled on an individual basis, if accepted.

1. If you require service, the first thing you need to do is call the number
below and describe your problem and confirn a Data-Comp service & shipping
numberl This Is very important, Data-Comp will not accept or repair items not
displaying this number| Also we cannot advise or help you troubleshoot on the
telephone, we can give you a shipping number, but NO advice! Sorry!

2. Al service shipments must include both a minimum $40.00
estimate/repair charge and pre-paid return shipping charges (should be same
amount you pay to ship to Data-Comp).

3. If you desire a telephone estimate after your repair item is received,
include an additional $5.00 1o cover long distance charges. Otherwise an
estimate will be malled to you, if you requested an estimate, Estimates must
be requesied. Mailed estimates slow down the process considerably,
However, if repairs are not desired, after the estimate is given, the $40.00 shall
constitute the estimate charge, and the item(s) will be returned unrepaired
providing sufficient return shipping charges were included with the item to be
serviced. Please nole thal estimales are given in dollar amounts only.

4, Data-Comp service is the oldest and most experenced general
S50/68XX service department in the world. We have over $100,000.00 in parts
in stock. We have the most complete set of service documents for the various
S50/68XX systems of anyone - YET, WE DO NOT HAVE
EVERYTHING! But we sure have more than anyone else. We repair about
90% of all items we receive. Call for additional information or shipping
instructions.

=
DATA-COMP
5900 Cassandra Smith Rd.
Hixson, TN 37343 (615)842-4607

Telex 5106006630




