














































































































































































































































































































































































































CLASSIFIED ADS 

NO TIME IS 
MORE IMPORTANT. 
ADVERTISE NOW! 
THE NAME THEY 

SEE IS THE NAME 
THEY REMEMBER. 

software inventions wanted r·-·-·-·-·-·-·1 
i YOU . 

D·M-DRIVER 
DISK in MEMORY for 11-M 
Call 415-420-9579 

INVENTIONS, IDEAS, 
NEW PRODUCTS WANTED! 

Presentation to industry. 
National Exposition. 

i NOTICED ! 
!THIS SPACE!! 

Contact: Linda Lovett 
(617) 964-3030 

Copy 
Deadline: 

Pn .. "Jto 1238 Josephine St. 
Systerns Berkeley. California 

94703 

CHICLE NO . 225 ON INQUIRY CARD 

Call : 1·800·528-6050, X831 
ISC-MMS, 903 Liberty, 
Pittsburgh, PA 15222 

CIRCLE NO . 226 ON INQUIRY CARD 

I so will 
j your customers 
j when you 
· advertise in 
1
1
. Mini-Micro 
. Systems 
I Classified 

Space reservations and 
advertising copy must 

be received by the 10th 
of the month preceding 
the issue date. Camera­
re ad y mechanicals 
must be received by the 
15th of the month pre-

ceding the issue date. 
For example, to appear 
in the February issue, 
copy must be received 
by January 10; mechan­
icals by January 15. 

1
1 

Call: Linda Lovett 
(617) 964-3030 

'--·-·-·-·-·-·-·_J 

CLASSIFIED ADVERTISING ORDER FORM 

Mini-Micro Systems classifieds reach more mini-micro people 

Rates: $90.00 per column inch (non-commissionable) 
6x program earns 5% discount; 12x program earns 10% discount. 
There is no charge for typesetting classified listings. Plan approximately 50 average words to a column inch, 8 lines of approxi­
mately 38 characters per line (3 inch maximum). Please send clean typewritten (double-spaced) copy. 

Category: The following categories are available; be sure to specify the category you wish to be listed under: Business Opportu­
nities, New Literature, Selling, Buying, Trading, Seminars, Services, Software, Supplies & Accessories. categories may 
be employed at our discretion.) 

Run this ad in (number issues) Reader Inquiry No. YES D NO D 
Ad size 1 col. wide by __ inches deep Under _________ (category) 
Check enclosed for $ (Pre-paid orders only) 

Signature --------------------------------------

Name ______________________________________ Title 

Company ________________ Telephone No. 

Address _____________________________________ 

City ____________ State ------------ Zip 

MAIL TO: Linda L. Lovett, Classified Advertising , Mini-Micro Systems, 
Cahners Building, 275 Washington St. , Newton, MA 02158 

- -- -- - - -- -- - -- - -- - ---------- - -------- - - --- -
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SYSTEM INTEGRATORS' 
NOTEBOOK Tips that make dollars and sense 

sonwARE COMBINATIONS 
SOLVE BACKUP PROBLEMS 

Carl Warren, Western Editor 

By combining commercial" software 
with your own programs and batch 
files, you can more easily back up large 
volumes of data stored on a Winches­
ter disk drive . 

Possibly the simplest method of 
backing up data in the IBM Corp. PC 
environment is to use its built-in 
COPY command . This command al­
lows you to copy single files by enter­
ing COPY [file name] and destination. 
You can back up complete directories 
of files by using the "wildcard" capa­
bility-which essentially says "copy 
everything"-by entering: COPY *. * 
and destination. 

Although COPY is useful, it can be 
slow if done manually, especially if 
you're trying to back up as much as 
IOM bytes. But you can automate the 
process of copying and switching direc­
tories by using batch command files or 
by writing a simple program in a high­
level language. For example, you can 
create and back up a batch file by 
entering: 

COPY CON: AUTOCOP.BAT 

CD \ 
COPY *.* A: 

The next lines would change the 
directories. For example, "CD tools" 
would change the directory from the 
root to the subdirectory "tools ." 

Although this method works, it 
doesn't take into account the target 
disk eventually getting full. Moreover , 
it also requires detailed knowledge of 
all the subdirectories being used. 

An alternative to writing code is to 
use either the BACKUP utility 
provided with MS-DOS and PC-DOS, 
or to rely on a commercial product. 

The DOS BACKUP utility provides 
a number of switches that allow you to 
back up files in subdirectories, files 
that have been modified , and to 
choose files created on or after a spe­
cific date. In addition, BACKUP 
checks available space on the target 
disk and issues a prompt indicating 
when to switch disks. Moreover, you 
can append files to existing disks, thus 
maximizing available media . 

Taking a similar tack as BACKUP is 
a product called JET , published by 
Talltree Systems . JET handles the 
same functions as BACKUP fast'er. 

:this copies all console input to 
the file AUTOCOP.BAT 

:go to the root directory 
:copy all the files to drive A 

Solved a hardware or software integration problem lately? If so, other 
Mini-Micro Systems readers would like to know about it . Please send 
your integration notes to Carl Warren , Western Editor, Mini-Micro 
Systems, Suite 236, 12233 W. Olympic Blvd ., Los Angeles , Calif . 90064. 
Phone (213) 826-5818 Ext 307 . 

MINI-MICRO SYSTEMS/July 1985 

Interestingly , JET can be used in 
combination with Cipher Data Prod­
ucts Inc. 's FloppyTape 1/4-inch tape 
cartridge drive . FloppyTape emulates 
a standard floppy disk and therefore 
allows for directories. However , using 
a drive not being expected by the sys­
tem requires that you reassign the 
drive by using the DOS function verb 
ASSIGN . Thus ASSIGN A»C mt:ans 
that all inquiries tu drive A are di­
rected tu drive C. Typically , tht: drive 
assignment for Cipher's FloppyTape is 
D. Because JET expects tu read and 
write to and from drive A , the assign­
ment would be: ASSIGN A»D. 

Major subsystem manufacturers in­
corporate sophisticated backup utili­
ties into their disk/tape products. Ex­
amples include Sysgen Inc. and 
Tallgrass Technologies Corp. 

A backup solution that is cloaked as 
a file-by-file backup utility is BAKUP, 
from Infotools Inc . BAKUP is a1.:tually 
a full-file managemt:nt system with 
management audit trails and reports. 

Backup utilities aren't limited to 
MS-DOS/PC-DOS environments. Sys­
tems that operate under UNIX or Mi­
crosoft Corp. 's XENIX can also em­
ploy batch techniques to solve the 
backup problem . D 

Interest Quotient (Circle One) 
High 468 Medium 469 Low 470 
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MARKE T TRACK 

Sharon Hassell 
Assistant Editor 

CAE companies Invade 
electronic CAD market 

Companies specializing in computer­
aided design will lose a large portion of 
the electronic CAD market to compa­
nies making their mark specializing in 
computer-aided engineering for elec­
tronics , according to a recent research 
letter from The Technology Research 
Group , Boston . 

The electronic-design, market-re­
search company estimates that within 
three years the majority of board-de­
sign tools will be sold by CAE compa­
nies . These companies , including 
Daisy Systems Corp., Mentor Graph­
ics Corp. and Valid Logic Systems 
Inc. , are expected to introduce board­
layout systems this year. 

According to Technology Research 
figures , unit shipments of board-design 
tools from CAE companies are ex­
pected to reach 1.6 thousand by 1987. 

• l". 

This would equal CAD companies' 
predicted shipment figures, giving 
CAE companies 50 percent of all ship­
ments. 

The layout systems from CAE com­
panies will offer two major advantages 
over products from CAD companies , 
says Technology Research . First , engi­
neers will be able to purchase all major 
engineering-oriented tools from one 
company , and second, board-layout 
systems will allow tight coupling of 
circuit design and implementation. 
This will alleviate problems with data­
exchange and back-annotation prob­
lems that have plagued the integration 
of CAE and CAD systems in the past. 

Another advantage CAE companies 
have over CAD companies is greater 
experience in serving engineers . Tech­
nology Research says CAE companies 
were the first to recognize and offer 
solutions to the problems engineers 
face in designing complex circuits. Al­
ternately , CAD companies such as 
Applicon, Calma Co. and Computer-

CAI MASTIRS CAD IN LAYOUT·SYSTIM SHIPMINTS 
UNITS SHl'PED (THOUSANDS) 
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SOURCE: THE TECHNOLOOY RESEARCH GROUP 

Shipments of CAE board-layout systems are expected to soar, leaving 
CAD products far behind. By 1987, CAE companies will claim 50 percent 
of the units shipped; reflecting a 100 percent increase from their 1985 
shipments. 
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v1s1on Corp. merely sell tools for 
draftsmen to use in laying out electron­
ic circuits on printed circuit boards 
after engineers have already designed 
them. 

~It-mapped In, 
non-graphics out 
In software 

This will be the last year that non­
graphics software will have any signifi­
cance in the personal computer mar­
ket , according to a report from 
International Resource Development 
Inc. (IRD) , Norwalk , Conn. The re­
search company says bit-mapped , inte­
grated software will become so popu­
lar that it could lead to an IBM Corp. 
introduction of a proprietary 8086-
based chip family that will include an 
embedded graphics instruction set. 

By graphics, IRD means the capabil­
ity to mix font-creation graphics with 
word processing to create a typesetting 
system for personal computers or the 
ability to run a picture-oriented data­
base management system. Although 
these products already exist for the 
Apple Computer Inc. Macintosh , they 
will begin to be available for the IBM 
PC family by the year-end , says IRD. 

The report also states that the soft­
ware market is expected to change in 
structure several times in the next dec­
ade , starting with sharp price reduc­
tions and a switch to cooperative pro­
grams between now-competing 
software houses . IRD says software 
houses , making use of the cooperative 
environments, will find ways to unbun­
dle their products , thus increasing vari­
ety in available software . 0 

Interest Quotient (Circle One) 
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ARTFUL INTELLIGENC 
By John K. Young 

ACROSS 

1 Power anomaly 

5 Logical operation 

7 Information going in or out of 
computer 

11 Teaspoonful (Abb.) 

12 Man's name 

15 Another 1-Across 

16 Its capital is Little Rock (Abb.) 

17 South American Indian 

19 Musical note 

20 Craftier 

22 Symbol in scale of 10 

23 Turns brown 

24 Are in poor health 

25 Computer lookalike 

27 Program that stores characters 
for later printing 

30 Units of energy 

31 Indicated airspeed (Abb.) 

32 Computer problem 

33 Lining up to be served 

35 System operator (Abb.) 

37 Do something 

38 Deck post to wind cable around 

39 Reclaimed wool 

41 Old-fashioned guy 

42 Sure of success 

43 Commissioned Navy officer of 
lowest rank 

45 Yours truly 

46 Money for the waiter 

48 Latin American dance music 

49 Sweetheart 

50 Computer games' way out 

51 You and I 

52 Repetitions of instructions 

DOWN 

1 Pipeline condition when each 
pass always references the 
same global section 

2 Kind of a group 

3 Regius Professor (Abb.) 

4 Sir Lancelot's Astolat love 

5 Persian poet and mathematican 

6 Unedited 

8 Aluminum (Chem.) 

9 Ankles 

10 Soviet knockoff of Apple II 

13 Greek god of war 

14 Science of converting sounds 
into electromagnetic waves 

18 1,024 characters 

20 Remember information 

21 Programming 

24 American Physical Society 

(Abb.) 

26 Monetary unit of Romania 

27 Temporary decrease in voltage 

28 Full of vigor 

29 Individual as aware of himself 

B M U D E V A T 0 N T 

Y P A W E L G A R L F 0 N 

A 0 E C N A 0 0 R L L A 

L P T R N M M P P A T N 

E 0 A R M K T P R E G Y S 

R 0 T A L U G E R E N L 

R S S M R R T D G B H E A 

B 0 0 T S T R A P R S T T 

A U L K A 0 T R T R A R 0 

T E F C N S A G A A L R 

C T S F E H P U C 0 D E 

H 0 N E S L U E B 0 N M 

M B C 0 R R E L A T 0 N 

202 

31 Function 

34 Graphic function keys 

35 Transmission entity 

36 Dots composing characters 

38 Becomes stuck in 

39 Mighty--------
40 Popular operating system 

Array 
Batch 
Bootstrap 
Buffet 
Bit 
Bug 
Code 
Correlation 
Deviation 

Dumb 
Flag 
Integral 
Kurtosis 
Line 
Link 
Load 
Nest 
Parse 

41 Information stored on disks 

44 Witnessed 

45 Graphic tablet drawing 

473.1417 

49 Operate 

Permutation 
Port 
RAM 
Regulator 
Relay 
ROM 
Scatterplot 
String 
Tap 

Thermal 
Trace 
Translator 
Turtle 
Upgrade 
Vector 

Solution will be printed next month. 

Answers to June's puzzles 
can be found on Page 188. 

Interest Quotient (Circle One) 
High 474 Medium 475 Low 476 
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MINI-MICRO 
MARKETPLACE 

A special section for advertisers of hardware, software and services. 

Please circle reader service numbers for additional information. 

CP/M-8000'" MULTIBUS'" SYSTEM 
The CPIM-8000 operating system is now 
available for our IO MHz Z8000 '" Single 
Board Computer. This high-performance 
system has all the familiar CP/M com­
mands. File compatibility with CP/M-80 
and CPiM-86 makes it easy to transport files 
to CP'M-8000. A 'C' compiler and MACRO 
assembler an: included. Call for further in­
formation. CPIM"' Digital Research, Mul­
tibus ' " Intel , Z8000 '" Zilog. SINGLE 
BOARD SOLUTIONS , 7669 Rainbow 
Drive, Cupertmo, CA 95014. (408) 253-0181 

CIRCLE NO. 200 ON INQUIRY CARD 

8088 SINGLE BOARD COMPUTER IS IBM PC compati­
ble in form and function 4 77 MHz Intel 8088 CPU. 8087 
socket . 64K to 640K bytes RAM with parity. two 28 pin 
EPROM sockets. 4 OMA channels. 2 software controlled 
timers. 5 user available interrupts. floppy controller for 
up to 4 drives. TTL compatible video output . IBM PC 
compatible keyboard port . 2 RS-232 serial ports. Cen­
tronics printer port . speaker & reset ports. 5 IBM PC 
compatible 1/0 expansion slots. BIOS ROM supports MS­
DOS. PC-DOS. CP/M-86. Concurrent CP/M. PC-iRMX. 
DAVIDGE CORP . PO Box 1869. Buel lton . CA 93427 
(805) 688-9598 

! l,•h.~1 .... 

- - -

' 

•Cipher 5210 Subsystem 
• 25MB (formatted) capacity 
• Menu Driven Software 
• No Additional Card 
• $102500 with 6 mos. warranty 

Available ·From: 

( Microware Inc. ) 
41711 Joy Road • Canton, Ml 48187 

(313) 459-3557 

CIRCLE NO. 201 ON INQUIRY CARD CIRCLE NO. 202 ON INQUIRY CARD 

NEW DIGITAL TEMPERATURE TESTER 
MODEL383 

Complete temperature tester in one compact 
hand-held instrument. Features include 3" dis­
play, dual type J thermocouple inputs, ditterential/ 
normal temperature mode, DC millivolt range, 
analog output. All these features and more in this 
unique instrument. Unit is supplied with 2 type J 
glass-braided thermocouples, test lead kit, 9v bat­
tery, and operator's manual. 
For more information , call 203/359-7613 or write 
Omegti Engineering, One Omega Drive, Box 
4047, Stamford, CT 06907. 

CIRCLE NO. 203 ON INQUIRY CARD CIRCLE NO. 204 ON INQUIRY CARD CIRCLE NO. 205 ON INQUIRY CARD 
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T-310 
Telephone 

~l!llP·t 

T-J10 • " • rn 

Connect the unlimited 
capabilities of your computer 

to the telephone system 
•A complete telephone lini 

controller 
•FCC-approved for direct 

connection 
• RS-232 compatible 
•Provides call following 
•Couples audio sources (speech 

synthesizers, tape players) 
onto the phone line 

•Permits remote data entry from 
any Touch-Tone phone anywhere 

•Offers incoming call security­
up to 15 digits 

•Priced at less than $375 , including 
power supply and phone cord 

Use the T-3 10 and your computer to dial and 
control outgoing call s or receive incoming 
ca lls-automatically! For more information, 
ca ll Teltone today: 

(206)827-9626, ext.437 

\CEL"'CDNE® 
Teltone Corporation . P.O. Box 65 7 

Ki rkland . WA 98033 
In Canada contactTeltone Ltd .. 183 Amber St.. Markham. 

Ontario L3R 384. (4161475-0837 

CIRCLE NO. 206 ON INQUIRY CARD 

ISOBAR ••• cleans up 
your line power! The 

most complete computer 
protection available! 

More features to prevent errors, false print­
out, disc skips! Only Isobar has 3-way spike 
protection, noise suppression for RF/ plus 
isolated filter banks! Prevents components 
in your system from interfering with each 
other and erratic line power from damag­
ing the system! 

Models $60 to $110. Free brochure. 
Call 1-312-648-2191 or write: 

INDUS-TOOL, Dept. MS 
730 w. Lake St., Chicago, IL 60606 

CIRCLE NO. 207 ON INQUIRY CARD 

Micro mate 
CP/M 3.0 COMPUTER 

System or 
Board Level 
to suit your 
application 

• Use with RS 232C terminals 
• Thousands delivered - in use 
• 128KB RAM and autoboot ROM 
• Interfaces four 400 KB disks 
• 10·20MB hard drive add-on 

Abundant software available 
• Excellent price/performance 

Personal Micro Computers, Inc. 
275 Santa Ana Court PMf. ~ Sunnyvale, CA94086 
Phone 408-737-8444 

CIRCLE NO. 209 ON INQUIRY CARD 

SURPLUS INVENTORY 
PRICED TO SELL 

CPUs: 
DISK: 
TAPE: 
PRTRs: 
CRTs: 
RDRs: 
COMM: 
MISC: 

PE, STRATUS 
CDS, CDC, BALL, SHUGART, QUANTUM, SEAGATE 
STC, WANGCO 
CENTRONICS, GE, ANADEX, Tl , OKIDATA, VERSATEC 
PE, KIMTRON, DELTA DATA, MPC 
REMEX, PDI , SYS. GEN' L (tempested) 
VERSITRON, DATA PRODUCTS OF NE, AIRLAND 
LOWBOY CABINETS, 56.75 " CABINETS 

. . . AND MUCH MORE!! 

CALL MICHAEL PEACOCK 
(703) 471-6000 x 400 

C9 
CIRCLE NO. 211 ON INQUIRY CARD 

Universal Machine 
Independent Assembler 

MOPI: 
A unique software development 

system. 
The only assembler capable of generat­

ing machine code for any 8- or 16-bit 
micro using; a universal set of instruc­
tions, including procedural. the manu­
factu rer's or user defi ned instructions. 

The first assembler to implement a 
proposed AL Standard, applicable to any 
computer; simplifies learning AL, 
reduces development time, offers lim­
ited portability. 

Simple enough fo r a beginning pro­
grammer, sophisticated enough for 
experienced computer professionals. 

For CP /M or PC-DOC - $195 
1~1 voes 
!~! P.O. Box 3705 
~ Mpls .. MN 55403 

CIRCLE NO. 208 ON INQUIRY CARD 

384K RAM/CLOCK 
FOR IBM PC & XT 

With Lifetime Warranty* 

lncnN11&1 your system memory and 
provide• a clock/calendar function. 

The 384K RAM/CLOCK can increase your memory by 
64K. 128K. 192K, 256K, 320K or 384K depending on the 
number of banks of RAM chips installed on the card • 
RAM expansion is user upgradable • Parity checking 
standard on RAM • Electronic Disk • Spooler • Battery 
backup Clock/Calendar • Software driver for Clock/ 
Calendar Function • Swrtch Selectable starting address • 
Expands memory to 640K DOS limit. 

With 64K RAM . . . . . . . . . . .. $169 

A.,Apparat,lnc. 
NJO OH AHO ON N¥J ON NfO ON N«> ON 

44-01 So Tamarac Pali<way il"1ver. CO!lllll J0.1-741 -lnB 

ORDERJ~G MU DFMR l~l'ORMATION 
800/525· 7674 

Store; in Den"" & Chicago •an all cams sold after June l. 1984 

CIRCLE NO. 210 ON INQUIRY CARD 

Promote 
New Literature 

ata LOW 
COST 

If you've got catalogs or literature, 
distribute them at a low cost in the 
MINI-MICRO MARKETPLACE . 

Call Norma Lindahl 
(617) 964-3030 

CIRCLE NO. 212 ON INQUIRY CARD 
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If you buy a TI 855 printer novv, 
you vvon't have to upgrade to one later. 
Don't tack just any printer on your 
new PC for now, thinking that you'll 
get what you really need later. Start 
with the best, a TI 855 or TI 865 
printer. That way you can put the 
money you'd have spent on a need­
less upgrade on some other smart 
investment. 

You see, our OMNI 800™ 
Model 855 is actually three printers 
in one. For word processing, it deliv­
ers letter-quality printing that rivals 
the best daisy wheel printers around. 
For data processing, it prints at 150 
characters per second. And for your 
graphics, it reproduces screen or 
OMNI 800 is a trademark of Texas lnsttuments, Incorporated. 

28227 
0 1985 TI 

monitor images in the finest detail. 
Of course, these advantages are 

all true of our TI 865 wide-carriage 
printer, too. 

What's more, since our printers 
are among the easiest to use, you 
can utilize all the capabilities built 
into your PC and software right from 
the start. Instead of sometime later. 
You even have a choice of over 30 
different plug-in type fonts, any 
three of which can be printed on the 
same page without ever stopping the 
printer! Just touch the control panel 
and it happens. Simple. So every 
document looks just the way you 
want it to. Professional. 
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As for reliability, TI printers are 
legendary. Just ask any major airline. 

So don't downgrade your PC's 
performance with a printer you'll 
outgrow in a month. Get yourself 
a TI 855 or TI 865 printer now. 
It's easy. Just call 1-800-527-3500, 
ext. 801, for the TI Dealer near you. 

TEXAS . 
INSTRUMENTS 

Creating useful products 
and services for you. 



If the volume of your datacomm traffic demands 
9600 bps speed, Universal Data Systems has three 
solutions. One of them fits your system needs. 

MODEL 9600 - UDS' lowest priced 9600 bps 
modem is specifically designed for private line point­
to-point applications. It is CCITT V.29 compatible. 

MODEL 9600A/B - a strap-adaptable version of the 
9600 that operates on either dial-up or dedicated lines. 
Enjoy the advantages of 9600 bps communication 
now, via the dial-up network; later, when your private 
lines become available, a few simple strap changes 
will adapt the modem to them. 

MODEL 9600FP - the fastpoll version of UDS' 
9600bps modem cuts on-line training time to eight 
milliseconds. Since that's 1/J quicker than the fastest 
competitive unit, this UDS device offers unmatched 
efficiency for polled networks. 

For detailed specifications and quantity prices, 
contact your UDS Sales Office or distributor today! 
Universal Data Systems, 5000 Bradford Drive, Huntsville, 
AL 35805. Phone 205/837-8100. Telex 752602 UDS HTV. 

QUANTITY ONE PRICES 
9600 .. . .. .. $1",650 9600A/B .. . . "$1 ,995 

9600FP .. . .. $1 ,995 

Universal Data Systems 
® MOTOAO&.A INC. 

lnlonnlltJon Systems Gn>l.f> 

Inquiry Hotline: 800/633-2252, ext. 371 

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 •Aurora, CO, 303/368-9000 •Blue Bell, PA, 215/643-2336 • Boston, MA, 617/875-8868 • Columbua, OH, 614/895-3025 •East Brunswick, NJ, 
2011238-1515 • Glenvlew, IL, 31~180 •Houston, TX, 713/9BB-5506 • Huntevllle, AL, 2051637-11100 •Issaquah, WA, 206/392-9600 •Mesa, AZ, 802/8~11 • Miiwaukee, WI, 414/273-a743 
Minnetonka, MN, 612/938-9230 •Mountain View, CA, 4151969-3323 •Richardson, TX, 214/680-0002 •St. Loula, MO, 314/434-4919 •Sliver Spring, MD, 3011942-8558 •Tampa, FL, 813/684-0615 
Thousand Oaks, CA, 805/496-3777 • Tustin, CA, 714/669-a001 • Wiiiowdaie, Ont, Can, 4161495-0008 • Ypsllantl, Ml , 313/483-2682 
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