




Modems and stat 
muxes, to go. 
lnfotron offers a 
complete line. And now, 
with our unique dis­
tributor warehousing 
program, we can have 
any of them on your 
doorstep within 48 
hour$ of your call. 48 hours, 
max. Just say the word . 

bility. Our statistical 
multiplexers handle 
from 4 to 32 channels 
in a range of models ­
with full provision for 
expansion . 

All with the same 
high quality that earns 
us top marks in per­

formance and reliability from 
our present users. 

Add competitive pricing , and 
Full system flexibility. we start making real sense. 
lnfotron modems combine Then add our 48-hour delivery, 
advanced and we're 

r~~~r~;t~~1?a- 1-800-345-4636 fo~~~. hard 

CIRCLE NO. 2 ON INQUIRY CARD 

To find out more. 
Your lnfotron distributor. 
There are lnfotron distributors 
nationwide, ready to give you 
more information , provide 
equipment and offer expert 
advice on the best way to meet 
your needs. For the name of 
the distributor near you , dial 
toll-free 1-800-345-4636 
and ask for ISO. Or write 
lnfotron Independent Sales 
Organization, 9 North Olney 
Avenue, Cherry Hill , NJ 08003 . 

lnfotron. First in 
performance and reliability. 
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Introducing the CTS 
2424AD modem 

CTS has been manufacturing reliable products since 1896 
when we introduced our first hand cranked, wall mounted, 
wooden telephone. Today, we're introducing a sophisticated, 
full duplex, autodial, 2400 baud modem, and our promise of 
reliability stays the same. 

The CTS 2424AD modem offers technological reliability in its 
signal processor. Originally designed for more expensive and 
complex modems, the patent pending CTS signal processor 
provides integral adaptive equalizing for noticeably clearer, 
error free transmissions . 

Our 2424AD meets CCITT V.22bis requirements and operates 
both synchronously and asynchronously at 2400 and 1200 
bits per second. Other features include autodial with memory 
storage of up to ten telephone numbers (40 characters per 
number). 

The CTS 2424AD offers field reliability with its two year war­
ranty. And we demand our distributors provide you with the 
service you deserve. 

Brand reliability is important at CTS, because it ' s important 
to you. That 's why we suggest you check out our 2424AD 
before you buy a 2400 baud modem. You'll find what's built 
in to a CTS DATACOMM product is what you 're looking for. 

DATACOMM Products Division 
6900 Shady Oak Road 

Eden Prairie, MN 55344 

800·328·6104 
NEW TO THE INDUSTRY SINCE 1896.' 
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Long before there was a market for 3.5" disks, in fact, four years before, there was Sony. 
And while every single 3.5" disk manufacturer has duplicated the Sony design, 

there's one thing they haven't been able to duplicate. Sony quality. 
Such error-suppressing materials as VIVAX™ magnetic particles (the very core of 

the disk itself) have been developed by Sony. As is the case for our manufacturing pro­
cess. It includes a burnishing technique that el iminates projections as small as 1/1,000,000 
of a millimeter from the disk's surface. 

The result? Every time you use a Sony 3.5" disk you're assured you're using the 
best magnetic medium you can buy. SO 

With somebody else's, you can only guess. NY. 

O 198SSony T--Cc<npsiy. ACIM•iollof Son\ICorporatiOnolAmonca. Sony Drive, Park Ridge. New Jersey07656 Sony IS& reglsieraCI lraelemark of Sooy Corporation. Vivax i9 a tnlden'larkolSooyC0rpCX'at10n. 
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World's only 
tleld-proven 3112" 
Winchesters 

,__ __ 5.75" ---i 

l 

DIME 

Rodime's 350 Series 3W' 
Winchesters are operating 
out there a hundred 
thousand strong. Our 
proven technology­
microprocessor control 
of the stepper motor, 
automatic thermal com­
pensation, special airflow 
geometry, proprietary LSI 
chips, fewer parts-has 
set the industry standard 
for performance and 
reliability. 
Our 3Y2s use far lower 
power, run cooler, weigh 

less, and are double 
shock mounted to take 
punishment. Also, they 
can be configured to fit 
right into a full- or half­
height 51-11" slot. They add 
up to today's best design 
decision-for computers, 
terminals, controllers, 
and all compact instru­
mentation. 
Phone or write for our 
350 Series data sheet 
and brochure. (305) 
994-6200. 

901 Broken Sound Parkway, N.W., Boca Raton, FL 33431 • 305-994-6200 
East: Atlanta, GA 404-980-9622 ·Central: Austin, TX 512-453-5135 
West: Mission Viejo, CA 714-770-3085 • Northern California: San Jose. CA 408-241 -7200 
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EDITORIAL 

MINICOMPUIERS ROLL ON 
Microcomputers get the laurels , but 

minicomputers get the job done . Habitually 
predicted as heading for the scrap heap by 
industry pundits, minicomputers in general and 
superminicomputers in particular continue to 
solve users' problems . By consistently 
improving hardware and software 
price/performance , minicomputer OEMs and 
system integrators keep meeting new 
application challenges while still satisfying 
established applicahons . 

And the marketplace agrees , too . The 
number of superminicomputers shipped in 1983 
totaled 15 ,500 units at a $3.65 billion price tag, 
states Dataquest Inc., a San Jose, Calif., 
market research company. However , 
Dataquest predicts that by 1989, 
superminicomputer shipments will increase 92 
percent to reach 199 ,000 units shipped , 
creating a $19 billion market. 

In this issue of Mini-Micro Systems, two 
staff-written special reports on minicomputers 
offer insights into the whys and wherefores of 
this renewed market. One report , written by 
Associate Editor Lynn Haber , covers the 
hardware side . Haber points out that the major 
minicomputer vendors are pushing integrated 
office solutions based on the 
superminicomputer acting as a departmental 
CPU . As such , the superminicomputer 
performs various functions , including database 
management and control , networking and 
communications , workstation support and 
documentation processing. 

The proliferation of desktop microcomputers 
has only enhanced the usefulness of 
superminicomputers. More microcomputers 
mean more data generated , prompting a more 
urgent need for sharing data . The needed 
horsepower per dollar comes from the 
superminicomputer. It provides the required 
computational power, flexibility and software 
at a reasonable price . According to William C. 
Rosser, vice president of the Gartner Group 
Inc., a Stamford , Conn., research and 
consulting company , the departmental 
superminicomputer is a better dollar-per-job 
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solution than micro-to-mainframe links and 
microcomputer-based clusters . Get all the 
details of Haber's report beginning on Page 
109. 

The second minicomputer report , generated 
by Associate Editor Michael Tucker , focuses 
on the software side of the minicomputer 
industry. In this arena , integrated software and 
multiuser minicomputers are stealing the 
thunder from their microcomputer cousins. 
Microcomputers have had their chance to 
conquer office automation and have been 
found wanting . "On the departmental level ," 
claims Peter Lowber , a senior market analyst 
with the Yankee Group , Boston , "you need a 
processor big enough to act as a file server and 
as a gateway to the outside world. " 

The major minicomputer vendors-IBM 
Corp., Wang Laboratories Inc., Digital 
Equipment Corp. , Data General Corp. , 
Hewlett-Packard Co _ and Prime Computer 
Inc. -have recently produced a flurry of new 
software products . These products now handle 
voice integration , data communications, 
electronic mail and file management , as well as 
word processing , database management , 
spreadsheets and graphics. But , whereas 
microcomputers with limited computational 
power have struggled to thoroughly integrate 
these software capabilities, minicomputers have 
simply brought their might to bear. Look for 
Tucker's report on Page 95 . 

Every mo'nthly issue of Mini-Micro Systems 
contains two staff-written special reports on 
computer hardware and software . Let us know 
what subjects you would like these reports to 
cover in future issues ; we' re here to serve your 
needs . 

George Kotelly 
Editor-in-Chief 
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"Whats on y(JUr mind; Jerry?" 

"Whats the problem?" 

"And; a.s usua4 they need it 
yesterday." 

"Can we do it?" 

"Whats the mk?" 

"Which means we have to devefnp 
the hardware and software 
at the same time. And its got to 
have virtual rnenwry andjull 
floating point operations." 

"Only if we use the Series 32000 
micmprocessor family." 

"The only mk 'is if we don't use it." 

Right this minute, more 
than 300 of your competitors 
are using the Series 32000 

to beat you to market. 
·, 

Of all the 32-bit microprocessors because it·performs' like a super-
available today, only one delivers mini and runs true UNIX"'sofiWli.re, _ 
the total solution that gives your Serie~ 32000 will pi.it'yournew 
new products the competitive products far a)leatl-ofj;pe compet;i.: ~ -
edge. Ours. · · . tio.n. The.only worry_you1l face iS 

That's. why almost half the ·!(you don't 11se. K . _ . ~ . 
· . Fortun:~ 500 companies planning - • F~r all the. facts, write to: 
· 32-bitproduQts·are alreadyusing S.erfes 32000, MS 28~200 

the Series 32000"'family.Tu say . .National Semicomlucfor- ... "" ._,;;.:,·""' 
_ no.thing of th~ hundreds of smaller . 'Z90 Semiconductor Dri% :. ""' 
companies al~o JJ~iilg. Series P. .13ox 58'09Q · • -~ 
32000 in p.ursu_it of n~w marl<ets. Santa .Cla:ra, ~ 95052-8090: 
Like your market. ~ · ; : -

Because our complete Series iJ!r;f_~· ... ~v,..~ 
32000 microprocessor family is 
ready today, it reduces the 
cost and speeds the pace of 
system development. And 
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OEM alert: 
The new Perkin-Elmer 3205 
packs supermini perfonnance 
into a micro price tag. 

Introducing the Perkin-Elmer 3205. 
Now OEMs and system integrators 
can provide 32-bit supermini comput­
ing power at micro system economics, 
without making any compromises. 

No micro system can approach 
the per-terminal cost advantages of 
the Perkin-Elmer 3205 supermin i. Or 
the migration paths. Or offer access 
to a common database. 

No supermini system can touch 
the Perkin-Elmer 3205 proven price/ 
performance statistics. 

Small Investment. 
Big potential. 

A basic 3205 costs just $8,029 * 
and includes one megabyte of 
memory, eight communications lines, 
floating point and a lot more. There's 
even a microprocessor handling just 

communications support that has 
more power than you get in most 
complete microcomputers. 

The 3205 can be expanded to 
4 megabytes of memory, 16 communi­
cations lines and 1.2 gigabytes of disk 
storage. And every configuration in 
the broad 3205 range offers a choice 
of operating systems: our own 
Real Time OS/32 or one derived 
from the UNIX * * operating system. 

Fully configured value. 
50 megabytes of fixed/removable 

Winchester disk memory, 8 commu­
nications ports and a full complement 
of related capabilities are included in 
a fully configured 3205 computer for 
only $15,469.* That lets you supply 
powerful computer systems your 
customers can afford to buy. 

The support you need. 
Perkin-Elmer has been an OEM 

supplier for over 15 years. We know 
how to support you. We have a 
worldwide service network, powerful , 
quality software, reliable hardware and 
the terms and conditions you need. 

Mini/Micro/Maximization. 
The Perkin-Elmer 3205 gives you 

the small purchase price of micro 
systems, and the power, growth 
potential and common database 
advantages of super mini systems. 

For the complete story, call or 
write the Perkin-Elmer Corporation, 
Two Crescent Place, Oceanport, 
N.J. 07757. 1·800-631-2154. 
In N.J., 1-201-870-4712. 

"OEM quantity 100, U.S. only. 
• ·UNIX 1s a trademark of Bell Laboratories. 

PERKIN-ELMER 
The science and computer company. 

Where solutions come first. 
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BREAKPOINTS 

VEBTICOM BOOSTS PC GRAPHICS 
Verticom Inc. , the Sunnyvale, Calif., supplier of computer-aided 

engineering hardware, is planning to announce a line of graphics plug-in 
products for PC-DOS and MS-DOS computers that it feels are an 
improvement over IBM Corp.'s recently announced graphics board 
enhancements for the PC family. Verticom claims its piggy-backed 
controller boards will drive 31- and 60-kHz monitors four to five times 
faster than will Big Blue's enhanced and professional boards. Verticom also 
expects its prices to be as much as 30 percent lower than IBM's . Besides 
running PC graphics software and supporting the virtual device interface 
and graphical kernel system graphics standards, Verticom's proprietary 
graphics board, which includes an MC68000 processor, will emulate Digital 
Equipment Corp . VTlOO and Tektronix Inc . 4100 series terminals.-A. 
Ka.plan 

SOM-BYTE DRIVE FOB IBM PC-AT BUMOBED 
IBM Corp .'s Rochester , Minn., small disk drive development group 

reportedly is preparing a full-height, 50M-byte (unformatted), 51.A-inch 
Winchester drive for shipment late this spring. The four-platter drive , 
which is expected to be used in a forthcoming PC-AT upgrade model, is 
believed to use standard oxide media, a closed-loop servo and a linear voice­
coil actuator that gives the drive a 40-msec average access time . Observers 
in the disk-drive industry speculate that the drive will use the enhanced 
small disk interface to achieve a lOM-bit-per-second (bps) transfer rate. The 
first models shipped to a Northern California controller manufacturer are 
said to have the standard ST506/ 412 interface and a 5M-bps transfer rate . 
Sources say the production model drive will have an embedded controller 
and a small computer systems interface .--G. Warren 

BRITISH SOFTWARE HAS MOBE FEATURES THAN IBM'S NETWORK PBOGBAM 
American personal computer users planning to install IBM Corp . 's PC 

Network broadband local area network hardware should soon have a 
British alternative to IBM's Network Program software. Tapestry, a 
program based on the Icon software from Torus Systems Ltd., Cambridge, 
England (MMS, November 1984, Page 83), provides more features than 
IBM's software, including icons to help users tap into functions such as 
disk sharing and electronic mail. The new software should be available in 
the United States in a few weeks from Torus Systems Inc., Redwood City, 
Calif., Torus' U.S. subsidiary, which is establishing a dealer network 
stateside. Tapestry will be priced at $400 for the software that runs on the 
network manager PC and $400 per workstation for workstation software. 
In Europe, IBM sells Tapestry and the Network Program and acknowledges 
that the former has more facilities .-K. Jones 
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BREAKPOINTS 

AUTOCAD PROGRAM ENHANCED TO DIGITIZE PAPER DRAWINGS 
Computer-aided-design software manufacturer AutoDesk Inc ., Mill Valley, 

Calif., plans to introduce and ship in May improvements to its AutoCAD 
microcomputer software. The first is AutoCAD 2.1, which now permits 3-D 
modeling, hidden-line removal, polylines and curves. The second is a CAD 
camera that combines hardware and software to digitize a paper image 
using a video data scanner. Once a picture is digitized, it is converted by 
software from a dot-by-dot raster image to a point-by-point vector image 
that can be manipulated by AutoCAD software. AutoCAD 2.1 is priced at 
$2,500. The price for the CAD camera has not been set.-0. Warren 

LIQUID CRYSTAL SHUTTER PRINTER EXPECTED FROM CASIO 
Casio Inc., Fairfield, N.J., this month should introduce a desktop, liquid 

crystal shutter (LCS) page printer said to provide clearer output than the 
laser printers with which it will compete. The device is expected to produce 
9 pages per minute (ppm). The model LCS-2400 reportedly has a resolution 
of 240 dots per inch on any size paper and has a noise level of less than 50 
dB, making it quieter than most daisywheel printers. The unit has 
Centronics-compatible and RS232 serial interfaces. The price had not been 
set at press time, but a competing LCS printer from Epson America Inc., the 
7-ppm GQ 3000, is priced at $5,000. Shipments of the Casio unit are 
scheduled for October.-D. Bright 

DEC MAKES VAX MANUFACTURING ARRANGEMENT IN BRAZIL 
An agreement whereby a new Brazilian company will begin making an 

unlimited number of Digital Equipment Corp. VAX-11/750 midrange 
superminicomputers was recently signed by DEC and Elebra Computadores, 
Sao Paulo, Brazil. This is DEC's first large-scale technology transfer of 
know-how outside the United States, a company official says. Elebra, which 
is owned by three large private Brazilian companies, will also service the 
VAXes.-L. Valigra 

IBM MICROFLOPPY DEAL MAY HERALD LAPTOP COMPUTER FOR UNITED STATES 
IBM Corp. reportedly has inked a $40 million dollar contract with 

Toshiba Corp., Tokyo, for 31h-inch, BOOK-byte flexible drives. The drives 
aren't expected to be used in a new product, but in existing PC/XT systems 
to provide an interchange to the IBM JX lap-sized computer currently being 
manufactured by Matsushita Communication Industrial Co. Ltd., 
Yokohama, Japan. Some IBM watchers speculate that the JX will soon be 
introduced in the United States.-0. Warren 

PROBLEMS REPORTED WITH SONY DRIVES FOR APPLE 

14 

Sony Corp., Tokyo, the supplier of 31h-inch flexible drives to Apple 
Computer Inc., Cupertino, Calif., has, according to a source close to Apple, 
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You're ready for the new genera­
tion of high performance SMD disk 
drives with the MACR0-3 . High speed 
drives (over 2MB/Sec) are no problem. 
Only the MACR0-3 SMD controller 
offers full emulation of P-E disk 
systems, and supports advanced 
drives like the Eagle & CDC's FSD and 
XMD on any 3200 CPU. It can read 

both IDC and MSM packs at the same 
time, a feature that P-E just can't 
match. And it's /XELOS/proven. 

MACR0-3 is shipped from stock 
with installation manual, cables and a 
one year warranty. Of course it comes 
with the high reliability, tested perfor­
mance and attractive pricing you'd 
expect from Macrolink. After all, we 

invented the P-E emulating disk 
controller board. 

Find out about the largest family 
of P-E compatibles going - including 
memory, COMM, tape and more. Call 
today for prices and details. m mactollnk11 Inc. 

Macrolink Inc. 1500 N. Kellogg Drive, Anaheim, California 92807 Phone (714) 777-8800 TWX 910-591-1671 

XELOS and Perkin-Elmer are registered trademarks of Perkin-Elmer. CIRCLE NO. 9 ON INQUIRY CARD 



Only our disk controller can soar with the 
new Highspeed storage Module Drives. 

MDB's New 2.5 Mbyte Disk Controller. 
Now that we're in the world of Highspeed Storage 

Module Drives with data transfer rates up to 2.4 Mbytes 
per second, you need a disk controller that can keep 
pace. MD B's new MLSI-DKll, for Qbus* systems, is a 
bird of that feather with rates of 2.5 Mbytes per second. 

Not only does this quad size controller operate the 
new genre of disk drives, like the new Fujitsu Eagle XP 
or their new Swallow lll~* (M2333), it also operates at 
the standard rate of 1.2 Mbytes to run slower drives. 

It also offers up t9 22 bit direct addressing range for 
computer memory and has Block Mode DMA transfer 
capability to keep up with the computer. Like our stan­
dard tape controllers this HSMD can be software con­
figured from the operator's console for all the major 
parameters. 

Since it's from MDB, the new MLSI-DKll offers the 
most popular emulation modes RM03, RM05, RM80 

f':1 [) B Corporate Headquarters 
1995 N. Batavia Street, Box 5508 
Orange, CA 92667-0508 

SYSTEMS f>.IC. Tel. 714-998-6900 TWX: 910-593-1339 
FAX: 714-637-4060 

or RP06, that give you the flexibility of vertical, hori­
zontal and direct mapping, even up to an 8.3 gigabyte 
capability to better format the drive size selected. And, 
like our other Qbus add-ons, it is transparent to most 
DEC* operating system software. 

Access delay has also been avoided. Thanks to its 
high performance micro engine architecture, Block Mode 
DMA and multi-sector buffer RAM, you can count on 
maintaining the highest possible sequential data through­
put rates without sector interleave. 

In fact, up to 6 consecutive sectors of data can be 
transferred at the 20MHz serial data rate (2 .5 Mbytes) 
before a slip of a disk revolution time may be inter­
posed, without sector interleave . 

The MLSI-DKll Highspeed Storage Module Drive. 
It's our way of proving we intend to be the leader of 
the flock. 

Get complete details by contacting us today. 

MOB Systems U.K., Ltd. 
Basingstoke, Tel. 44 0256 464767 
TELEX: 858389 MDBSYS G 

"TM Digital Equipment Corp 

**Trademark of Fujitsu America, Inc. 

In the western states MOB products are also distributed by WYL£ ELECTRONICS MARKETING GROUP 
l ABOAATOAIES 

CIRCLE NO. 10 ON INQUIRY CARD See us at Dexpo South, Booth #1105 
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recently run into quality-control problems with the small drives. Apple 
reportedly has returned more than 28,000 of the drives due to failures. 
Neither company will comment on the report.-C. Wa.rren 

BODillE TO UP JllCBO-WINCHESTEB CAPACITY TO 10111 BYTES 
Rodime Plc., Glenrothes, Scotland, is expected to unveil a 20M-byte, 

31/:a-inch Winchester drive this month. The drive, which industry watchers 
have expected for more than a year, is still only in the prototype stage, and 
production units probably won't be available until late in the fourth 
quarter of this year. Rodime joins MiniScribe Corp., Longmont, Colo., and a 
handful of others that have announced 20M-byte drives, partly because IBM 
Corp. 's PC-AT computer is expected to set a standard for drives of that 
capacity .. -C. Warren 

AT&T PREDICTED TO BANK SECOND IN PERSONAL COJIPUTEBS 
Jean Yates, president of market research company Yates Ventures, Palo 

Alto, Calif., predicted at a March conference in Washington, D.C. that AT&T 
Information Systems would sell more than 200,000 personal computers in 
1985. "By the end of the year," she said, "AT&T will likely be the No. 2 
supplier, or No. 3 at least, in personal computer sales." IBM Corp. would 
still rank first . Yates also estimated that AT&T would sell 60,000 to 
100,000 units of its forthcoming 7300 personal computer, which integrates 
a telephone workstation and a personal computer into a single unit.-8. 
Sha.w 

POINT 4 READIES LOW- AND HIGH-END IBIS-COJIPATIBLE JllNIS 
Point 4 Data Corp., Irvine, Calif., this month plans to announce the Mark 

4 Tower system, a low-priced minicomputer for value-added resellers 
marketing computers with eight to 16 ports. The Mark 4 should sell for 
$22,000 for an eight-port, 256K-byte system with an 86M-byte 51.4-inch 
Winchester drive and a 60M-byte streaming tape drive. The Mark 4 uses the 
company's IRIS multiuser, multitasking operating system, which fits into 
less than 8K bytes of RAM. Production deliveries are slated for August. For 
those who need 100 or more ports, the company plans to introduce a Mark 
10 system in the fourth quarter, with initial deliveries in October. The 
Mark 10 will feature a 100-nsec cache memory, full instruction pipelining 
and support of as much as 16M bytes of RAM. It will be priced at $75,000 
to $100,000.-C. Wa.rren 

IBM: EXPECTED TO Ol'l'EB UNIX SYSTEM: V SUPPORT ON PC-AT 
Having launched a UNIX System V-based operating system called IX/370 

for its mainframe computers this year, IBM Corp. should follow up with a 
System V implementation for its PC-AT' microcomputer from the same 
source, Interactive Systems Corp ., Santa Monica, Calif. So predicts James 
Lawson, vice president of marketing at SCI Systems Inc., Huntsville, Ala., 
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whose company supplies some of the electronics for IBM's PC/XT and hopes 
to do so for the PC-AT as well. Additionally, SCI should start shipping its 
own 80286-based computer, the SCI 2000, by the end of the year. Lawson 
expects the System Von the PC-AT to be Interactive's IN/ix, the same one 
SCI has chosen.-K. Jones 

SPEAKING '!rO '!rHE IBJI PC ..• 
Work toward the first voice-activated typewriter is being conducted by 

organizations such as IBM Corp., AT&T, Nippon Electric Co., the 
Massachusetts Institute of Technology and Kurzweil Applied Intelligence 
Inc. Kurzweil, Waltham, Mass., in which Wang Laboratories Inc. and Xerox 
Corp. have invested, expected to have its product ready last year but was 
delayed until at least late this year because the complex technology couldn't 
be readied in time. However, Kurzweil plans to introduce an interim 
product this month based on a. similar technology and designed for use 
with the IBM PC. Ca.lied Voice 3000, the $5,000 peripheral recognizes as 
many as 1,000 spoken words and connects to the PC via an RS232C port. 
The product is aimed at OEMs, which are expected to build vertical 
applications in which users will be able to enter data. without using their 
hands.-D. Bright 

PROGRAM CREA'!rES JIACRO COJllllAIIDS l'OR IBJI PC SOl''!rWABE 
To decrease the number of keystrokes required for popular IBM Corp . PC 

software programs, Alpha. Software Corp., Burlington, Mass., has developed 
a keyboard-enhancement program called Keyworks. The menu-driven utility 
program is expected to be announced at the Softcon show in Atlanta this 
month. Keyworks creates keyboard macro commands for such packages as 
Lotus Development Corp .'s 1-2-3 and Ashton-Tate's dBase III programs. 
Keyworks is automatically loaded into the IBM PC when the computer is 
booted. By consolidating a string of commands into one keystroke, the 
program is said to facilitate production of reports, graphics and other 
functions.-D. Bright 

WANG'S '!rHIBD·QUAB'!rJJR PBOl'I'!rS '!rUJIBLE 
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Industry analysts are assessing the effects of recent announcements of 
drops in quarterly profits made by major computer manufacturers such as 
Apple Computer Inc., Data General Corp., Digital Equipment Corp., IBM 
Corp. and Wang Laboratories Inc. Faced with quarterly sales far below 
projected figures for 1985, analysts are predicting that the drop in sales 
presages a slower sales pace for the rest of 1985. The analysts are basing 
their concern on a recent announcement by Wang that third-quarter profits 
for that company would be 30 percent to 40 percent below 1985 
expectations. This came as a blow to the company, which had been 
experiencing 10 years of consistently improving earnings. In January, IBM 
predicted flat sales results for the coming quarters.-8. Hassell 

MINI-MICRO SYSTEMS/April 1985 



't t When you see what the CI-3500 Serial Printer can 

Ou ~•~on UP o~~ef do. you might.not believe it's priced under $2.ooo. 
YY • t:I..'-' ' Y, Besides g1vmg you data process mg pnntmg at 

What thiS 350 Cps 350 CPS, the CI~3500 delivers letter quality 
prmtmg at a rapid 87 CPS-more than twice 
the speed of most daisy wheel printers. 

Prl• n•er dOeS fiOf gr~~7c~~~pa~~o2~zt~h~4~ag~~.ility for high resolution 

.l! The office friendly CI-3500 is as flexible as it is versatile, 

d $2 000 
especially for a table top, workstation printer. For example, 

un er a convenient interface cartridge system allows you to 

' 

e change your printer interface simply by changing cartridges. 
A DEC-LAlOO® compatible cartridge is standard, but additional 

cartridges are available for interfacing with other systems, such as the IBM PC. 
A similar font cartridge system accommodates multiple fonts and character 

sets, so you can avoid costly PROM installations. 
The CI-3500 Serial Printer for under $2,000. Whatever you need in a printer, you 

won't get over what it will do for you. To find out more, just write or call CIE Terminals, 
2505 McCabe Way. Irvine, Ca. 
92714-6297. (714) 660-1421. 
Or call toll-free 1-800-624-2516 01 TllM/NAU 

"' DEC LAlOO is a Registered Trademark 
of Digital Equipment Corp. 

IC CIE TERMINALS. INC. 1984 
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THE ULTIMATE NETWORK SERVER 

ThePCMS-
enough mass storage for 
mainframes, but designed 
expressly for PC networks. 

Corporate data, applications 
software, and a complete back­
up system ... RACET brings it all 
together in the ultimate network 
server. The PCMS™ Personal 
Computer Mass Storage Sub­
system. 
This fully integrated data storage 
system uses high capacity, com­
mercial quality, high performance 
hard disk drives to provide the 
ultimate in mass storage for PC 
networks. The PCMS offers SMD 
performance in four powerful 
capacities-100, 150, 240, and 411 
megabytes (formatted). And 
depending upon your application, 
its total storage capacity can be 
expanded to exceed six gigabytes. 
Until now, performance like 
that was orl.ly available for main­
frames! 

Integrated software support 
for "plug in and run'' 
simplicity. 

PCMS includes all the software 
support needed to be completely 
IBM PC/MSOOS™ compatible. 

Whats more, its fully compatible 
with 3-COM Ethernet™ and 
other popular networks. Which 
means a large number- of users 
can have access to centralized 
resources and data. PCMS 
software features: 

• Public, private, and shared 
access. 

• Volume password protection 
for maximum security. 

• User changeable drive 
partitioning, with up to 800 
volumes per drive. 

•Extensive backup/restore 
software. 

• Complete diagnostics, with 
remote capability. 

High capacity streaming 
tape backup. 

Originally designed for mini 
and mainframe applications, the 
PCMS backup provides 150 MB 
per removable cartridge ... 
enough for even the largest storage 
configurations. 

IBM and PC/ DOS trademark of International Business Machines Corporation PCMS is.a trademark of Racet Computes, Ltd. 
MS DOS is a trademark of Microooft Corporation 3COM Ethernet is a. trademark of 3 COM 

for the IBM PC™ 

RACET ... providing the 
ultimate server solution. 

From single unit PCs to full 
FAULT TOLERANT SYSTEMS 
we can provide the PCMS spe­
cifically for your application, 
including customized configura­
tions. So you can depend on the 
field proven reliability of every 
system we build. Because they're 
designed to take over where the 
small home and hobby units fall 
behind. 

Let us answer your PC 
storage questions. 
Get the whole story on the PCMS 
today, from the data storage spe­
cialists. Call or write RACET 
Computes, Ltd., 1855 W Katella, 
Orange, California 92667; 
(714) 997-4950 TLX 701160 
(RACETUD). 

------RACEY---
CIRCLE NO. 12 ON INQUIRY CARD 
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TECH FILES: A QUICK LOOK AT INDUSTRY DEVELOPMENTS 

SOFTWARE FILES: In a. five-year contract worth an estimated $16 million, Language 
Processors Inc., Waltham, Mass., will supply seven types of language 
compilers to AT&T for AT&T's new model 7300 UNIX personal computer. 
LPI plans to make COBOL, Pascal and C compilers, as well as a debugger, 
immediately available. FORTRAN, BASIC, RPG II and PLl compilers will be 
available to AT&T later this year.-D. Bright 

Lotus Development Corp., Cambridge, Mass., is launching a series of add­
in packages for its Symphony integrated software, the first two of which 
were recently released. The new Symphony Spelling Checker, including an 
80,000-word-plus American and British dictionary, detects misspellings, 
suggests corrections and flags duplicated words and uncapitalized first 
words of sentences. Users can also create specialized dictionaries. 
Symphony Text Outliner creates outlines with subheadings, which can be 
expanded to finished text with tables of contents. The products work with 
Symphony's word-processing function. They are priced at $139 each, 
require two disk drives, and, respectively, 512K bytes and 348K bytes of 
memory. -J. Victor 

RANDOM DISK FILES: Quantum Corp., San Jose, Calif., is preparing to announce a family 
of half-height, high-capacity, 5%-inch Winchester drives with integrated 
controllers and full support for the small computer systems interface. The 
Q200 family now has two members: the model Q250 with 53.4M bytes of 
formatted storage and the model Q280 with 80.2M bytes of formatted 
storage. Both drives use thin-film, sputtered media and have a lOM-bit-per­
second transfer rate. Quantum plans to have evaluation units ready by 
September and production units by December. Pricing for both drives 
should be less than $1,000 each in 10,000-unit quantities.-C. Warren 

MICRO FILES: Grid Systems Corp., Mountain View, Calif., has become the first computer 
manufacturer to introduce high-grade, data-encryption capability that meets 
new communications security standards developed by the National Security 
Agency. Identical in all other respects to Grid's Tempest-approved 1107 
microcomputer, the company's new model 111 7 incorporates an encryption 
system that was specified by the NSA for transmitting classified 
information. The new unit is priced at $12,995. Grid is also offering an 
upgrade of the 1107 for $1,000.-S. Shaw 

NOTES FROM OVERSEAS: Nippon Gakki Co., Japan, this month is beginning 
production of CMOS, graphic-processing, LSI components to drive displays 
on the IBM PC or drive other CRTs or LCDs. Called the V-6356, the 
component was developed by Nippon Gakki in cooperation with Microsoft 
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Corp ., Bellevue, Wash., and ASCII Corp ., a Tokyo software development 
company. Microsoft and ASCII wrote the display driver software so it would 
work for either pixel-by-pixel designation for generating graphics on CRTs 
or line-by-line for LCDs. As many as 16 of 512 possible colors can be set up 
on a CRT screen; eight shades can be produced on a color LCD. A mouse or 
light pen can be used. Nippon Gakki's components incorporate 10 LSI 
chips, as compared with about 70 on the conventional IBM PC graphics 
board.-I. Ka.keha.shi 

NEC Corp., Tokyo, is helping Hobei Province in China build and equip a 
plant that will develop and manufacture Chinese-language versions of NEC's 
16-bit PC-9801 microcomputer. NEC is to provide the technical assistance , 
manufacturing equipment and necessary parts and components to build 
30,000 units a year . NEC also will help the Chinese partners with 
sublicensing of the MS-DOS operating system to be used to write Chinese­
language application software . The venture is a renewable five-year 
agreement, and is the first to involve a Japanese maker of personal 
computers in China.-I. Ka.keha.shi 

The success of Olivetti SpA, Ivrea, Italy, in funding high-technology 
seedling companies is encouraging other large companies to follow suit. The 
latest is French conglomerate Compagnie Generale d'lllectric1'e, which, with 
American Express as a partner, is creating a $160 million pool to bankroll 
needy telecommunications companies. The French company will invest $60 
million, American Express $20 million, and the rest will come from 
American Express' Shearson Lehman/ American Express subsidiary. -M. 
O'Ga.ra. 

Hitachi Ltd., Japan, plans to begin selling in June a bubble memory 
board combining a pair of 4M-byte bubble l\lemories with support 
peripherals to take up about 20 percent less circuit-board volume than 
conventional memories of equal capacity . One way the cost-per-bit of 
memory has been lowered is by packaging peripherals and memories on the 
same chip, rather than by using discrete components.-!. Ka.keha.shi 

l'uj1'su Ltd., Japan, is looking at whether there is a demand in Japan for 
a memory system combining 256K-bit, dynamic RAM chips and 5-inch hard 
disk intermediary storage. Company sources say Fujitsu's two-step system 
has a 0.3-msec average-access time that is about 80 times faster than 
conventional magnetic disk drives. Direct access to the semiconductor 
memories accounts for the speed . The disk serves as a temporary holding 
area for information being accessed and modified frequently or reassigned 
in memory blocks in chip modules. Scheduled for availability next 
December, the Facom 6630A system will store from 16M bytes to 64M 
bytes . - I. Ka.keha.shi 
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---------· ------ ~ SO~WRRE AG 

When you're ready to . 
leave the toys behind. 
Software AG is ready with ADABAS(VMS) and NATURAL(VMS)­
database management and information processing for VAX supermini­
computers. Advanced software solutions that meet the requirements of a 
high-volume production environment. Call us today at 1-800-336-3761. 
(In Virginia and Canada. call 1-703-860-5050) . 
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At IBM, you're not limited to 
a daisy wheel printer, . 

or an ink jet, 

or a color ink jet, 

or a thermal, 

or a laser, 

or a Selectric~ 

or a band, 

or an electro-erosion, 



,·,.,1>. 

or a dot matrix, •· ., -·-···, · -

r rrr irrrrrrn 1Tn~1 
or a color dot matrix, 

or a train printer, 

or even· a plotter. Because we alone 
give you the choice of all of them. 

What does this mean for you? 
Simply that our range of choices 
lets you choose the printer that best 
suits your needs. 

IBM makes more than 7 0 
different printer .rp.odels, from 
personal computer printers to 
printers for our large computers. 

We offer you an infinite choice 
of printing styles. From data 
printouts to IBM letter-quality 
printing. Color. Graphics. 
Electronic forms. And illustrations. 

You can have print so perfect 
it's almost indistinguishable from 
offset printing. 

There's also a choice of speeds 
-from desk-top printers measured 
in characters per second to 

IBM Printers ... The finishing touch. 

printers fast enough to count in 
pages per second. 

When computers first were 
joined with printers, IBM was 
there. We built the first chain 
printers, train printers and laser 
printers. And in the process, IBM 
developed something else: a 
reputation for reliability. 

At IBM. our range of print 
technologies and printers. our 
reliability and our service all serve 
a single purpose: To make your 
printing as effective as your 
processing. To give your work the 
finishing touch. 

For free literature on our 
printers, call 1800 IBM- ~ =-=~® 
2468. Ext. 96/3N. ::§::..:::::§'f§: 

IBM Printers ... The finishing touch. ·_ 
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ADAPSO battles 
micro software pirates 
Lori Valigra, Senior Editor 

By launching a four-point attack on 
microcomputer software pirates , the 
Association of Data Processing Service 
Organizations (ADAPSO), Arlington , 
Va., hopes to squelch the illegal copy­
ing that could cost software publishers 
as much as $800 million in sales this 
year. 

The plan by ADAPSO and its 750 
member companies incorporates hard­
ware-protection devices , litigation , 
legislation and public education. So 
far, $165,000 from a dozen companies 
and ADAPSO's general funds have 
gone toward the program. 

"We're facing an industry-threaten­
ing situation in the amount of revenues 
lost, which is unconscionable," com­
ments Marvin Goldschmitt, vice presi­
dent of Lotus Development Corp. , a 
Cambridge , Mass. , software producer. 
A recent study of users of office appli­
cation programs by market researcher 
Future Computing Inc. , Dallas , finds 
that, for each legitimate program in 
use , one unauthorized copy also is in 
use. 

Standardizing on hardware 

A survey of 27 popular business ap­
plications shows that 89 percent of the 
packages have a disk-based protection 
scheme, according to ADAPSO. Yet 
Lotus' Goldschmitt and others within 
ADAPSO say that software-based 
techniques for protecting programs 
don't work . That's why the organiza­
tion is behind hardware-protection de­
vices as part of its plan, outlined in a 

MINI-MICRO SYSTEMS/April 1985 

Marvin Goldschmitt, Lotus' vice 
president, says software pirates 
are causing an 
industry-threatening situation . 

Software Authorization White Paper. 
So far, at least two microcomputer 

software suppliers have used hard­
ware-protection devices, but these 
have proved unsatisfactory , according 
to the White Paper. The paper outlines 
standards for hardware protection and 
includes improved methods to achieve 
it. 

One company cited in the paper, 
BPI Inc., Austin , Texas , in 1980 issued 
a device with its accounting package 
for the Apple Computer Inc. Apple 
II+ microcomputer. To use the pro­
gram , the user had to open the com­
puter and install the device in the 
computer's game-paddle port. Though 
the hardware device protected BPI's 
program, it posed an inconvenience to 
users, who had to remove it if they 
wanted to play a game. In early 1982, 
BPI stopped using the device and 
adopted a disk-based method . 

The other company cited in the 
paper , Sensor-Based Systems Inc. , 
Glenview , Ill. , began using hardware 
protection with its Metafile program in 
1979. At first, users had to install a 
programmable ROM chip in their Vec­
tor Graphics Inc. computers in order 
to use Metafile. This also posed an 
inconvenience to users. More recently , 
the company released a Metafile ver­
sion for the IBM Corp. PC that in­
cludes a device to attach to the PC's 
RS232 port . ADAPSO says this meth­
od was well-received. 

Many ADAPSO members list user 
convenience as important to the pro­
tection scheme. They say standards 
guiding the design of the protection 
devices and establishing how they are 
to attach to the computer should be in 
the public domain, so anyone who 
wants to include hardware-protection 
products can. Goldschmitt says hard­
ware protection mandates setting some 
standards so users won't be confused 
by different attachable devices . 

ADAPSO's key to protection 

One approach backed by ADAPSO 
is a key ring connecting to the comput­
er through the RS232 port. Each ring , 
which looks like an open-top box with 
slots inside, holds many cigarette­
pack-sized keys. Each program would 
be sold with such a key. An ADAPSO 
spokesman says the average price of 
the key will depend on how many 
software developers adopt it. The 
more developers use keys, the less 
expensive the keys become. Remote 
Systems Inc . , Gaithersburg, Md. , 
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which supports the ADAPSO plan, 
and others offer similar devices. 

In the future, ADAPSO members 
hope to devise a device that will be 
incorporated in computers. ADAPSO 
is asking industry participants to sub­
mit ideas for protection devices . 

Wilton Jones , president of Multi­
mate International, East Hartford , 
Conn., underscores the importance of 
protection by saying users benefit by 
adhering to software licenses. "Almost 
every major customer understands 
that [software] revenues fuel the [pro­
gram] updates and support of custom­
ers ," he explains. He adds that a com­
pany purchasing software enters into a 
five-year relationship , on average , 
with the program's publisher , includ­
ing after-sale support . 

Leland Strange , president of Quad­
ram Corp., Atlanta , says users con­
cerned about their ability to adhere to 
license agreements have postponed 
using certain products, such as local 
area networks . He claims that all of the 
Big 8 accounting firms called Quadram 
for a hardware solution to software 
protection because they're concerned 
about such unauthorized and uncon-

ADAPSO'S SOFTWARE 
AUTHORIZATION SYSTEM 
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trollable use of software. " We can 
document users that postponed the use 
of LANs until they could control the 
use of software," says Strange . 
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Software publishers stand to make $3.2 billion this year, but pirates 
could take an $800,000 bite out of sales. 
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ADAPSO's software access 
method employs two parts 
hardware-keys and a key 
ring-and one part software-a 
software lock with a matching 
serial number-to "unlock" a 
program. To access a program on 
the host computer, the user keys 
into the ring, which in turn 
connects to the host's RS232 port. 
The program includes a software 
module that checks the serial 
number on the key ring (and 
ultimately on the key) and "opens" 
the program. 

The day it announced its four­
pronged attack and introduced its 
White Paper , ADAPSO joined Micro­
Pro International Corp., San Rafael , 
Calif., to file a lawsuit against Ameri­
can Brands Inc., New York , and its 
Wilson Jones Co. subsidiary i11 Chica­
go , alleging 20 counts of copyright and 
trademark infringement . Included in 
the lawsuit are complaints about unfair 
competition and breach of license 
agreement of several MicroPro pro­
grams, including the popular WordStar 
word processor. ADAPSO's lawyer 
will not comment on the exact amount 
of damages , but the complaint filed in 
the suit asks American Brands and 
Wilson Jones to pay MicroPro 
$250 ,000 in damages for breaches of its 
end-user license agreement , plus othe r 
damages and profits earned from the 
alleged infringements . 

As well as backing companies that 
are pursuing possible copyright offend­
ers in court , ADAPSO will support 
legislation supporting copy protection. 
For example, ADAPSO chairman Ar­
thur Kramer says the organization is 
behind two pieces of legislation being 
considered by Congress this year: stop­
ping short-term software renta ls, 
which foster illegal copying when users 
try out software at home before pur­
chasing it, and increasing the penalty 
for copying from $50,000 to $250,000. 

The fourth element of ADAPSO's 
attack is educating software users 
about the fact that copying is 
wrong. D 
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Apple sl1engthens MacintOsh office bid 
David Bright, Assistant Editor 

Apple Computer Inc. is no longer 
pitting its Macintosh computer head­
to-head against IBM Corp. 's PC in the 
office personal computer market. In a 
recent Macintosh Office package an­
nouncement, Apple officially acknowl­
edged the presence of the IBM PC and 
revealed plans for connecting the Mac­
intosh computer to the IBM PC world. 
But there are worse fates than coexis­
tence with IBM , points out Timothy 
Williams , a senior analyst at Future 
Computing Inc. According to the Dal­
las-based market research company's 
figures , Apple sold about 250,000 
Macintoshes in 1984, and, despite 
IBM, sales should double to 500,000 in 
1985. 

At the announcement , which took 
place at Apple's fourth annual meet­
ing, chairman Steven Jobs and presi~ 
dent John Sculley outlined the $1.5 
billion company's plans for a stepped­
up attack on the business markets. The 
Macintosh Office is based on the Mac­
intosh computer and the Winchester 
disk-based Macintosh XL , which is a 
renamed Lisa 2/10 computer. The 
price of the XL was reduced from 
$5,495 to $3 ,995. The Macintosh 512K 
is now $2,795 , down from $3,195, and 
the price of the 512K upgrade was cut 
$295 to $700. 

The Macintosh Office also compris­
es the AppleTalk Personal Network 
and the LaserWriter laser printer. 
With AppleTalk, as many as 32 nodes 
can be plugged together for as little as 
$50 per physical connection. The high­
quality $6,695 LaserWriter is expected 
to set a standard for desktop laser 
printers. 

The IBM connection 

Apple already has products­
MacTerminal and the Apple Cluster 
Controller-for connecting the Macin­
tosh to IBM mainframes. New prod­
ucts from Apple and third-party devel­
opers will make the IBM PC (and IBM 
System/36) connection and enable doc­
ument exchange with IBM systems 
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The AppleTalk Personal Network connects as many as 32 devices, 
which can be Macintoshes , Macintosh XLs (formerly the Lisa 2110), disk 
and file servers or the LaserWriter printer. 

through IBM's document-interchange 
architecture (DIA) and document-con­
tent architecture (DCA) protocols. 

Sytek Inc. will provide the link from 
AppleTalk to Sytek's LocalNet/PC line 
connecting IBM PCs into a network . 
In addition , Apple is designing an 
add-in board and software for the IBM 
PC that will integrate it into the Apple­
Talk network. Apple is also planning a 
20M- and 40M-byte file server for the 
network. These products are all sched­
uled for introduction this year. In the 
meantime, a few other companies , 
such as Micro-Design, Austin, Texas , _ 
and Iomega Corp. , Roy , Utah, are 
offering file and disk servers that sup­
port AppleTalk. Apple has enlisted the 
aid of several other third-party ven­
dors in its quest for office space. 3Com 
Corp., Mountain View , Calif. , is plan­
ning software for connecting several 
AppleTalk networks via Ethernet , and 
Hayes Microcomputer Products Inc. , 
Norcross , Ga. , has redesigned its 
Smartcom II communications software 
to take advantage of the Macintosh's 
icon-based user interface. 

Independently of Apple , Dayna 
Communications , Salt Lake City , has 
developed an external attachment to 
Macintosh that reportedly allows Mac­
intosh systems to run MS-DOS pro­
grams. Called MacCharlie , the $1 ,195 
unit includes 256K bytes of RAM , 

MS-DOS, one disk drive and an Intel 
Corp. 8088 processor. Dayna planned 
to supply retail stores with demonstra­
tion units this month . 

Brings letter-quality output 

The LaserWriter brings much­
needed , letter-quality output to the 
Macintosh , notes Raymond Falls, asso­
ciate editor at Datapro Research 
Corp., Delran , N .J . Since most offices 
demand letter-quality output, a com­
puter cannot compete in business mar­
kets without it, he says. 

Like Hewlett-Packard Co. 's Laser­
Jet , the LaserWriter is based on Canon 
USA Inc. 's LBP CX print engine . The 
LaserWriter produces both text and 
graphics at a resolution of 300 by 300 
dots per inch (dpi). While HP's Laser­
Jet prints text at the same 300-by-300-
dpi resolution, its graphics resolution is 
only 75 by 75 dpi. The intelligent 
LaserWriter includes a Motorola Inc. 
MC68000 processor , l.5M bytes of 
RAM , 0.5M bytes of ROM and the 
Postscript. page-description software, 
which is responsible for much of the 
peripheral 's advanced performance . 
With its ability to print characters of 
almost any size in several different 
fonts , such as Helvetica and Times , the 
LaserWriter can be used for in-house 
typesetting. 

Non-Macintosh computers can also 
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use the LaserWriter by connecting to 
the printer's RS232C port. Apple has 
already picked up some value-added 
reseJlers (VARs) for the printer. These 
include Metaphor Computer Systems , 
Mountain View , Calif. 

Different role from IBM PC 

Williams at Future Computing says 
the Macintosh Office is a " positive 
step' ' toward penetration of the busi­
ness markets, but he believes the Mac­
intosh will play a much different role 
from the IBM PC in large corporate 
environments. The IBM PC will con­
tinue to be the workhorse for number­
crunching and vertical-business appli­
cations, while the Macintosh, 
especially with the new printer, will be 
1,1sed more as a presentation tool for 
developing charts and overhead trans­
parencies. Such materials will often be 
based on information pulled from IBM 
PC and mainframe databases , Wil­
liams notes. 

There are several thousand business 
software applications available for the 
IBM PC, but at press time only about 
200 were available for the Macintosh , 
according to Apple . Although there 

• 

• 

•• 
This sample was printed by 
Apple's LaserWriter printer. With its 
high-resolution text and graphics , 
the $6,995 device is expected to 
set a standard for desktop 
laser printers. 

are some quality packages available for 
the Macintosh , what is needed is some 
"hit" software that will appeal to a 
wide range of users , Williams says. 
Williams and many observers expect 
Lotus Development Corp. 's Jazz pack­
age to provide that boost. Lotus ex-
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pected to begin shipping Jazz, which 
integrates spreadsheet , business graph­
ics , word processing, database man­
agement and communications, last 
month. 

The Macintosh Office products are 
being sold through retail computer 
stores, VARs and Apple's national 
sales force, but it is unclear how much 
Apple will rely on its national sales 
force . Some observers maintain that 
Apple has not emphasized direct sales 
strongly enough . The Fortune 2,000 
accounts are increasingly becoming the 
domain of experienced national sales 
organizations , notes Charles Pesko , 
president of Charles Pesko Associates, 
a marketing consultancy based in 
Marshfield , Mass. Pesko says sales and 
service staffs at the average retail com­
puter store are too transient to give a 
business customer that "warm -blan­
ket" feeling that only a large national 
sales force can provide . 

Further competition arises 

As Apple steps up its Macintosh 
attack , some Macintosh-like competi­
tion is appearing in the form of ma­
chines using Digital Research Inc. 's 
Graphics Environment Manage r 
(GEM) interface to the MS-DOS oper­
ating system. GEM, through the use of 
icons , pull-down menus and windows, 
enables MS-DOS systems to look and 
behave much like the Macintosh. 
Three hardware vendors-Atari Inc., 
Applied Computer Techniques Ltd. 
and Commodore International-have 
signed to implement GEM on their 
machines. And several software ven­
dors , including Chang Laboratories 
Inc. , Lifetree Software Inc . and 
Quadratron Inc., are tailoring some of 
their products for GEM. Most of the 
software vendors are specifically tar­
geting the new Atari machine-a low­
cost system in two models that was 
quickly dubbed the "Jackintosh" for 
Atari 's flamboyant chairman , Jack 
Tramiel , and the Macintosh that it 
imitates. 

Williams at Future Computing ad­
vises Apple to encourage even more 
competition by further opening the 
Macintosh's architecture , much like 
IBM did with the PC. D 
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HEARD ON THE HILL 

Is AT&T pulling 
its olcl self together? 
Stephen J. Shaw 
Washington Editor 

Following his tumble off the wall , 
not all the king's horses nor all the 
king's men could put Humpty­
Dumpty together again . But AT&T, 
only one year after its breakup, may 
be able to show the fairy-tale charac­
ter exactly how to pick up at least 
some of the pieces. 

Despite divestiture and the shrink­
ing of AT&T to one-quarter of its 
former size, the evidence is mounting 
that AT&T has retained substantial 
clout among Washington regulators 
and that some reunification may not 
be far off. 

Two major events reshaped AT&T. 
One was the settlement of a federal 
antitrust suit in 1983 that forced the 
company to spin off its telephone 
operating companies. The other was 
the 1980 Computer II Inquiry decision 
by the Federal Communications Com­
mission (FCC) to impose organization 
and marketing restrictions on how 
AT&T and the operating companies 
could sell data-processing services, 
communications equipment and com­
puter systems. 

The most recent example of 
AT&T's political rehabilitation is the 
opening of a formal inquiry by the 
FCC for a review of its Computer II 
decision. That could result in a re­
vamping of the finding that AT&T be 
barred from selling data-communica­
tions services. The FCC has proposed 
dropping its requirement that AT&T 
can provide computer and telecommu­
nications equipment only through 
AT&T Information Systems (ATTIS) , 
a fully separate subsidiary of AT&T's 
long-distance network operations. 

The FCC is also reconsidering its 
Computer II distinction between basic 
and enhanced service offerings. Under 
current regulations, only basic ser­
vices-those that do not alter the form 
of information transmitted over the 
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public network-may be offered by 
AT&T Communications. Enhanced 
services-those that require the infor­
mation to be manipulated by comput­
er-processing techniques-may be of­
fered only through ATTIS. The same 
restrictions regarding separate subsidi­
aries and the basic/enhanced service 
distinctions apply to the divested Re­
gional Bell Operating Companies 
(RBOCs). 

The distinction between the two 
types of network services is largely 
artificial: Many offerings don't fit 
comfortably in either category. Al­
ready, the FCC has been forced to 
decide whether certain types of com­
puter protocol-conversion services 
should be considered basic or en­
hanced. Most recently, the FCC 
granted a waiver to certain RBOCs to 
allow them to offer X.25-to-X.75 pro­
tocol-conversion services as part of 
their basic services, despite the fact 
that such conversion clearly falls with­
in the Computer II definition of en­
hanced services. The waiver requests 
were granted to allow U.S. X.25-
based, packet-data networks to inter­
face with networks compatible with 
the X.75 network standard. 

"The Computer II decision needs 
substantial revision ," says FCC com­
missioner Dennis Patrick. ' I. disagree. 
with those who say Computer II is 
dead, but our rules have rapidly be­
come outdated." 

Lobbying hardest for changes in the 
regulatory treatment of AT&T is, of 
course, the company itself. Randall 
Tobias , the new chairman of AT&T 
Communications , told the recent 
Communications Network '85 Confer­
ence in Washington that the current 
regulatory restraints were being ap­
plied unevenly between AT&T and its 
competitors. He said the requirements 
for separate subsidiaries for equip­
ment and Jong-distance services pena 1-
ize AT&T's customers who have to 
foot the bill for costly duplication of 
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internal services through customer 
confusion, corporate inefficiency and 
duplication of staffs. Tobias estimated 
that, by 1990, AT&T competitors , un­
burdened by the same restrictions, will 
have under their control twice as many 
circuit-miles as ATT. "Computer II ," 
he asserted, "has outlived its useful­
ness in fostering competition." 

The FCC's current inclination to 
allow the AT&T to reunite its equip­
ment and network-services segments 
may extend to the divested RBOCs. 
Under current FCC rules, points out 
Thomas Bolger, chairman of the Bell 
Atlantic Corp., RBOC sales personnel 
cannot volunteer information to a cus­
tomer. 

"The RBOCs have become the vic­
tims of inconsistent regulation. What's 
the government trying to do-protect 
AT&T and IBM from the telephone 
companies?" he asks, referring to the 
government's treatment of the 
RBOCs. 

David Markey, assistant secretary 
for communications and information 
at the Commerce Department's Na­
tional Telecommunications and Infor­
mation Agency, says that the Reagan 
administration may back a move to 
free the RBOCs from some of the 
current restrictions. The restrictions 
would be replaced by a formula that 
would allow RBOC subsidiaries to 
function as a single company in for­
eign markets. 

"Computer II restrictions must be 
re-examined. We must also keep in 
mind that the Consent Decree [set­
tling the government's antitrust suit 
against AT&T] was not handed down 
by Moses ," says Markey. 

For those who once regarded AT&T 
as a not-so-benevolent telecommuni­
cations despot, imposing its irresistible 
will on government, industry and cus­
tomers alike, the switch to viewing 
AT&T as some shackled giant, willing 
to compete but unable to do so effec­
tively because of unreasonable gov­
ernment constraints, is not an easy 
one to make. However, many federal 
regulators seem ready to take just that 
view and put many of the pieces of 
AT&T and its divested RBOCs back 
together again. 
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AND, WE'VE GOT ALL THE OTHER 
BUILDING BLOCKS, TOO. 

HOST ADAPTER 
• IBM PC, /XT, PC/AT 
• OBus 
•Unibus 
•Multibus 
•Other 

" ~ 

THE SCSI POTENTIAL. THERE'S PLEm OF IT. 
SCSI allows you system building 
ease and maximum flexibility through 
the use of a common 1/0 bus and 
standard peripheral interface. All 
Emulex/SCSl-based products fea­
ture these enhancement benefits. 

FUIURI BmFIT 
Arbitration Permits concurrent 1/0 oper­

ations between different devices 
by prioritizing bus usage. 

DisconnecV Maximizes bus utilization by 
Reselect providing devices an orderly 

scheme to release and regain 
bus control. 

Copy 

Search 
Data 

Permits data transfer between 
devices without host 
intervention. 

WINCHESTER 
DISK 

%'' 
WINCHESTER 

DISK 

1.$'' 
STREAMING 

TAPE Reserve/ 
Release 

Used to search one or more 
logical blocks for less than, 
greater than or equal to 
a specified data pattern . 
Device can be reserved for 
exclusive use by a single host 
in multiple host configuration. 
Provides host with device 
independence for a given 
type of device. 

With Emulex's SCSI products as the 
cornerstone for your mini/micro 
computer systems, you can con­
tinue to build on your investment. 
Our SCSI-based products offer you 
convenient building blocks with 
which to assemble, update, mix or 
interchange different types of 
peripheral storage devices to your 
computer system. Couple that with 
the industry's widest range of 
advanced products and you have 
the single best source for your 
system building needs. Products 
with performance, quality and 
reliability that's unsurpassed. 
PUT MORE INTO YOUR SYSTEMS WITH 
EMULEX/SCSI MICRO SUBSYSTEMS. 
Compact, versatile Emulex/SCSI 
micro subsystems provide you a 
variety of cost-effective storage and 
backup devices. Choose the enclo­
sure you desire- desktoo, rack or 
tower-disk size-36, 67or110 MB 
formatted capacity-and the type 
of backup most meaningful to your 
application. Top that off with the 
ability to interface virtually any CPU 
type and you have a powerful and 
complete storage solution. 

SABRE, combines on-line 
storage and file backup capability 
in a compact unit housing a 5)4'' 
Winchester disk drive and an 8" • 
removable cartridge disk. 

Javelin, an extremely versatile 
storage system designed to satisfy 

a wide range of OEM and end 
user applications. Space accommo­
dations for two SCSI peripherals, 
either one 5)4" disk drive and one 
60 MB )4'' cartridge tape streamer, 
or two disks. 

Decathlon, available in a rack 
mount or an attractive tower/pedestal 
model, contains up to three 5)4" 
peripherals, with a choice of Win­
chester disks and a 60 MB %" 
streaming tape drive. 
EMULEX'S HOST ADAPTERS CAN FIT 
SCSI INTO YOUR PLANS. 
Emulex/SCSI host adapters are 
available for QBus and Uni bus 
systems, IEEE 796 Multibus systems, 
the IBM PC/XT and PC/AT and 
compatibles. We've designed these 
host adapters to take full advantage 
of the versatility and high perfor­
mance of the SCSI . 

High Level 
Command 
Set 

GO MORE INTO YOUR SYSTEMS WITH 
EMULEX/SCSI CONTROLLERS. 
Our Medalist and Champion SCSI 
controllers can interface any ST506 
or ESDI 5)4" Winchester disk drive. 
And ourTitleist can interface most%" 
streaming tape drives. 
EMULEX CAN FIT SCSI INTO YOUR PLANS. 
If you're looking for a solid corner­
stone and the widest range of build­
ing blocks to put together powerful 
and efficient mini/micro subsystems, 
then talk to Emulex. 

For detailed information on 
Emulex/SCSI products, call toll free 
(800) 854-7112. In California (714) 
662-5600. Or write: Emulex Corpo­
ration, 3545 Harbor Blvd., P 0 . 
Box 6725, Costa Mesa, CA 92626 . 

-~-
,----------------------, 

EMULEX 

D Yes! Please send me your new Micro Products Handbook. I 
My needs are: Immediate O 60-120 days O Info. only 0 I 
Have Salesman call 0 Quantity per year: ~ I 

Specify Computer/Peripherals in use or planned: 
D DEC . D Multibus ___ _ 

D IBM . D Other ___ _ 

Name ______________ ~ 

Title _______ Phone ______ _ 

I 
I 
I 
I 
I 
I 
I 

~m~~ I 
Address. I 
City State __ Zip I 

L~~--------------------~ 
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_" ___ IBM PC, XT, AT are registered trademarks of International Business Machines Corporation. 
OBus and Unibus are reg istered trademarks of Digital Equipment Corporation. 



AND ATTRIBASE, VERSATEC, ICS, PRIME COMPUTER 

Einstein himself would find a plotter with this quality, 
speed and accuracy ingenious. Frankly, you will too. Using 
the newest technology to produce the most complex plots, 
the low-cost Numonics #5600 series plotters reduces the 
cost of your work stations by thousands of dollars, and you 
don't sacrifice speed, accuracy or flexibility. 

It's fast. The #5600 plots at speeds up to 250 mm per 
second. The grit-roller transport system produces a smooth, 
accurate, controlled plot on cut sheet paper or mylar. A new 
synchro-belt drive is used for quiet, accurate, maintenance­
free pen position control. 

It's flexible. Accepts paper sizes from C to D and under 
HOST control automatically selects any of four self-cap­
ping, magazine loaded pens of any choice. 

It has available one of the widest selections of command 
functions on the market today or, if you have existing soft­
ware, use our HPGL emulators. 

We're reliable. Our reliability based on manufacturing 
control and inspection, a comprehensive documentation 
system and complete traceability, all of which ensures a zero­
defect product. It means superior construction and cus­
tomer support. Take note and call us today. 

0NUMONICS 
41 8 Pierce Street, Lansdale, Pa. 19446 
Tel (2 15) 362-2766; TWX · 510-66 1-6585 
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Intel's LAN cont• oller chip 
cuts costs, may ignite sales 

Analysts say LAN shipments will 
grow 36 percent to 42 percent annually 
through the 1980s, with LAN sales 
vaulting from $27 million in 1983 to 
more than $3 billion in the early 1990s. 
In the minds of these analysts , low­
speed networks will be the fuse for 
explosive growth of LAN markets dur­
ing this period. And the 82588, they 

John P. Mello 
Contributing Correspondent 

Many analysts say Intel Corp. 's first 
single-chip local area network (LAN) 
controller, the 82588, will be a key in 
creating low-cost networks for personal 
computers in the office. With the re­
cently introduced chip, Intel also de­
clares its neutrality in the struggle be­
tween AT&T Co. and IBM Corp. for 
dominance in what some experts be­
lieve will be one of the hottest net­
working markets in the 1980s. 

A major obstacle to the growth of 
LANs has been the price of connecting 
a device to a system. Intel claims its 
offering, by moving all the functions of 
a network controller onto a single chip , 
can halve such costs. 

the 82588 is "supposed to address low­
speed networking applications, some­
thing that Ethernet hasn't been able to 
address." 

The catch, however, is that the net­
work must be a " low-speed" one: lM­
to 2M-bit-per-second (bps) transfer 
rate . A high-speed network like Ether­
net transfers data at 10M bps. 

According to Bob Dahlberg, product 
manager for LAN components at Intel, 

With Intel's 82588 controller, here 's all the circuitry needed to connect 
an IBM PC to a Star/an network. The chip supports network standards 
proposed by both IBM and AT&T. 

Notlll .. 'a 'for aure' altout LAN atalMlanla 

Reaction to proposed standards for local area 
networks (LANs) from AT&T Co. and IBM Corp., 
according to the chairman of the IEEE committee 
reviewing them, has been "lukewarm." Maris Graube 
says, "It's not a foregone conclusion those proposals 
will be IEEE standards at all. It's not a foregone 
conclusion that, just because Intel has a chip, an 
IEEE standard will evolve around it." 

Ralph K. Ungermann, president of 
Ungermann-Bass Inc., Santa Clara, Calif., a supplier 
of general-purpose LANs using Ethernet, observes, 
"It's not clear to me that a low-speed 1 M- or 
2M-bit-per-second standard in local area networks is 
going to become very important in the near future. My 
view is that the need for speed in local area networks 
is going to increase dramatically in the next few years 
because of the proliferation of application software. 
There is a lot of software that is going to be released 
in 1985 that is going to take advantage of these local 
area networks and is going to cause a lot more traffic 
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to be placed across them, so the demand is going to 
be for higher, not lower, speeds." 

Charles R. Robbins, director of communications 
services of International Data Corp., a Framingham, 
Mass., market researcher, and others disagree. Both 
see low-speed networks-especially Starlan-as 
garnering a significant share of the LAN market. 

"I'm convinced, " Robbins says, "Starlan is going to 
be a very critical local area application because of 
the twisted-pair relationship." 

"There has to be an awful lot of study before we 
can say the Starlan situation will work," IEEE's Graube 
says. "I'm not saying it doesn't work. I'm just saying 
there 's an awful lot of questions about it ." 

The marketplace, though, may force the IEEE's 
hand . "Starlan is going to be a very high-volume 
market," says David Potter, vice president for 
research and advanced development at lnterlan Inc. 
of Westford, Mass., "whether it gets adopted as an 
IEEE standard or not." 
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Some are ''Continuous On-line~ 
Others are ''Standby:' 

This difference means a lot to your computer. Especially 
when the electric power goes off - the moment of truth 
for any Uninterruptible Power System. That's when Con­
tinuous On-Line UPS remain completely inconspicuous. 
And that's when some Standby UPS suddenly become 
quite well noticed. Noticed, but not necessarily liked. 
ON THE LINE, CONTINUOUSLY 
You see, Continuous On-Line UPS are on the line at all 
times. Alternating current (ac) from the electric company 
is continuously rectified to direct current (de). Some of this 
de keeps the battery charged while the rest is converted 
back to ac and fed to your computer. So, when the input 
ac-power fails, the output ac remains completely unaf­
fected because it is at all times derived from de. The de 
now flows from the battery, to which the dc/ac converter 
is wired at all times. So, there is no fresh connection to 
be made when the power fails, there is never an interrup­
tion - which is what uninterruptible is supposed to mean 
in the first place. Right!? 
STANDING BY UNTIL NEEDED 
Standby UPS work differently. They, too, change ac to de 
for charging the battery. But as long as the electric com­
pany power is on, Standby UPS feed THAT power to your 
computer. Generally "raw:· unfiltered, unregulated. The 
moment the electric company goes off line, the Standby 
UPS goes on-line. But not right away!! 
TIME LAG 
You see, the Standby UPS's all important dc/ac converter, 
which has stood by idly since the last power failure, must 
now be connected so that battery power can flow to the 
computer after conversion from de to ac. This takes time! 
Precious milliseconds. In the meantime, what have you 
got? An interruption! A power glitch! From your Uninter­
ruptible Power Supply! That's standing by all right! 

don't like 'em! Spikes can wipe out data, scramble pro­
grams, and even damage circuits. 

ISOGUARD FOR CONTINUITY AND POWER 
CONDITIONING 
So, when you select a UPS, get one that doesn't just sit 
there idly until the moment of truth; get a Continuous On­
line UPS. When you select our ISOGUARD Continuous 
On-Line UPS you get more than just continuous power, 
you get voltage regulation and power filtering as well. You 
pay a few dollars more than for Standby UPS. It's an in­
vestment that pays high dividends - for a long, long time. 
ISOGUARD UPS come in single-phase models from 
300VA to 10,000VA. With lots of extra features and many 
voltage input/output combinations. 50 Hz models, too, 
with voltage ratings that are common overseas. 

FREE INFORMATION 
Get detailed information from our FREE comprehen-
sive brochure. Write us, or call toll-free 1-800-225-5078. 
In Eastern Massachusetts call 617/486-9483. Or use the 
TWX: 710-347-6974 ISOREG LTTN. Or circle the Reader 
Service Card. 

TOUGH ON SEMICONDUCTORS o~rry[D)~~ 
And when a Standby UPS fails, its most often at the ~~l.n}l.S~ 
moment when it switches from Standby to On-Line - or 

ISOGUARD" and ISOREG" 
are Registered Trademarks of 
ISOREG Corporation. 

is supposed to. That's not surprising; switching kilowatts C QR PO RAT I 0 N 
electronically can be quite stressful to semiconductors, 410 Great Road 
and switching can create quite nasty spikes. Computers Littleton, Massachusetts 01460 USA 
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PAST GROWTH FOR 
lllTWORK lllTIRPACE 

1000 DIYICIS 
SALES ($ MILLIONS) 

800 

600 

400 

200 

SOURCE: FUTURE COMPUTING 

Future Computing defines 
network interface devices as 
interface/adapters used to connect 
personal computers to local area 
networks. The price is $500 to 
$700 each. 

contend , could ignite that fuse. 
"This could be the kind of catalyst 

the market has needed because it 
means any terminal can connect to the 
LAN environment-even the cheapest 
terminal," observes Charles R. Rob­
bins , director of communications serv­
ices for International Data Corp. 
(IDC) , a marketing research and con­
sulting company in Framingham, Mass. 

The new chip, says Randall L. Sher­
man , vice president for telecommuni­
cations and office automation at Cre­
ative Strategies International , a 
Cupertino, Calif. , marketing and re­
search company, "will stimulate the 
local area industry because chip tech­
nology is driving that application. That 
lowers overall cost and stimulates de­
mand ." 

Intel's chip addresses another obsta­
cle to LAN growth: standards. In doing 
so , it places itself in the middle of a 
power play by the two industry giants. 

The 82588 supports two proposed 
standards for low-speed networks: 
AT&T-backed Starlan, a lM-bps , base­
band network , and IBM-backed PC 
Net, a 2M-bps broadband system. The 
proposed standards are before the 
IEEE. 

The 82588 is a slave peripheral. It 
contains a carrier-sense , multiple-ac-
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SWITCHING 
TERMINALS 
A PROBLEM? 
~[SB 
has a lineup 
of low cost, reliable 
RS232 interface 
problem solvers. 

THE ANY-PORT-TO-ANY-PORT SMART SWITCH 
• Allow more users to share the computer. 
• Connectto multiple computer systems and equipment. 

Here 's an affordable way to switch up to eight RS232 
ports in any interconnection . Any port can select any 
other port, with up to four pairs communicating at 
the same time. "User friendly" commands aid in 
port selection , port status and sign-off. The unit 
even signals you when the port you wanted is no 

IHllHlll 
Model SS·B = $895. 

longer busy. Push buttons define each port as either DTE or DCE, for quick and easy installation . 

4PORT 
PUSH 
BUTTON 
SWITCHING 
Fed up with the hassle of 
plugging and unplugging 
data cables or running 
around flipping switches 
on a mechanical box?The 
TM-41 electronic switch is 
capable of switching com­
mon RS232 signals 
between 4 input ports and 
1 output port to select a '---------' 
printer, modem or computer. Model TM-41 = $295. 

PRINTER 
SHARING 
UNIT 
The PSU-41 allows up to 
4 computers or CRTs to 
share one printer. It 
scans each port until the 
data has been sent to the 
printer, then resumes 
scanning . 
Model PSU-41 = $395. 

AB MINI SWITCH ... $89.00 

10:J1~ 
The ABS provides economical push button switching 
between two ports A & B, and a common port . 

... 4T064 
PORT 

- ....--,,...-,r--.;, 
- ......... ""*'"······~J 

CODE ACTIVATED SWITCHING 
Let your computer do the 
switching ... 
automatically! 
The CAS-41 lets your 
computer select one or 
any combination of up to 
4 RS232 ports by a user 
selectable code sequence. 
The CAS-161 offers the 
same capabilities with 16 
ports which can expand 
to 32, 48 or 64 ports. 

MOOEM , COMPUTER 
OR TERMINAL 

Model CAS·41 = $395. 
Model CAS-161 = $795. 

2 TERMINALS SIMULTANEOUSLY 
SHARE ONE MODEM! 

The MSU-21 allows 2 ASCII terminals to simultane· 
ously share one modem or data line . MSU-21 = $295. 

AND MUCH MORE! 
• Printer Buffers • Multiplexers 
• Data Cables • Line Boosters 
Send for your complete catalog . We are continously 
adding new products , so if you don't see what 
you want , give us a call. We help hundreds of 
people solve their RS232 switching problems . 

Call toll free for immediate information ... 

1-800-854-7226 
western telematic inc. 
2435 S. Anne St. , Santa Ana , CA 92704 • (714) 979-0363 •Telex 467741 
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cess/collision detection (CSMA/CD) 
controller, two logic-based , collision­
detection mechanisms and an encoder/ 
decoder for both non-return-to-zero-in­
verted (NRZI) and Manchester encod­
ing. Manchester encoding is used by 
Starlan; NRZI encoding, by. broad­
band networks like PC Net. 

"What you 're seeing is competition 
between AT&T and IBM," explains 
David Potter, vice president for re­
search and advanced development at 
Interlan Inc., a Westford, Mass., maker 
of components for LANs using Ether­
net. "IBM has come out with a solution 
for wiring the office with an IBM ca-

Texas Instruments 
has a better 

solution for VAR's. 
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As a Value Added Reseller, you 
fi owe it to yourself and your 
customers to evaluate alternative 
computer equipment sources. 
Especially if you're looking for more 
advanced technology products and 
more support. 

Texas Instruments is at the 
forefront of artificial intelligence 
and highly advanced business 
computing systems. Our broad 
range of new technologies could 
significantly expand your markets 
and your profits. 

Through Tl,.~ 
you can pro­
vide your cus- . 
tomerswith 
expert systems; 

speech recognition, natural lan­
guages, eight mega-byte boards, 
new compatible architectures, and 
much more. 

And we offer the industry's 
leading VAR marketing support 
program. 

If your present supplier is limiting 
your growth, the solution is close at 
hand. Just call Tl's Data Systems 
Group at (512) 250-4471. 

Or write to us on your company 
letterhead: Texas Instruments, Inc., 

VAR Channel Manager, 
. MIS 2227, P.O. Box 

2909, Austin, ..li2. 
. ... TX78769. ~ 

The solution 
is close at hand. 

TEXAS 
INSTRUMENTS 

Creating useful products and 
services for you. 

© 1985, Texas Instrumems Incorporated 
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biing system. If it succeeds in having 
that stuff installed, it wiil be an abso­
lute death threat to AT&T." 

'Most exciting' announcement 

Intel says the 825~8 will send connec­
tion costs diving from their current 
$600 to below $300. " I thought this was 
one of the most exciting announce­
ments Intel's made," says Robbins of 
JDC. " It 's the cost of connection that's 
kept the LAN business from exploding. 
This really makes personal computer 
networks a reality. Given all the attri­
butes Intel says the 82588 has, this is a 
major breakthrough." 

Vendors sellings LANs using Ether­
net aren't so sure. "Does Intel really 
expect the difference to be between 
$600 and $250?" asks Bob Metcalfe , 
co-inventor of Ethernet and chairman 
of 3Com Corp. , Mountain View, Calif. 
"I claim that's nonsense. It's mislead­
ing garbage." 

Difference of $30 

"If that chip costs $20 in quantity ," 
Potter of Interlan explains, "you're 
looking at a cost for an equivalent 
Ethernet chip set of $50 in quantity. 
There's a $30 difference. That might be 
10 percent or 15 percent of the total 
interface cost. You're not going to go 
out and save a whole bunch of money 
simply because you have a $20 part. 
There are too many other things that 
have to go into it. 

"My guess is you won't be able to get 
a $250 interface to Starlan until it is a 
very widely adopted standard. Even 
then, I think you will be getting some-

. thing that isn 't complete. It will require 
permanent software. My guess is that's 
three or four years away. In that time 
frame , you can get an Ethernet inter­
face for the same price." 

Says 3Com's Metcalfe : "The next 
major cost reductions are not going to 
come from further chip inte­
gration ... but [from] building in the 
local network connection inside the 
computer, not on a separate card. Peo­
ple should b!'! spending their time get­
ting standard local network interfaces, 
like Ethernet, built into their comput­
er, where it will be really cheap, in­
stead of looking at cards as the only 
way of doing that." D 
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0- A C.ITOH ELECTRONICS CQMPANY 

CIES SYSTEMS SALES OFFICES 
Southwest 
2515 McCabe Way 
Irvine, CA 92713 
17141 660-1800 

Northeast 
Executive Mews, M64, 
1930 East Marlton Pike 
Cherry Hill, NJ 08003 
16091 424-6925 

IBMSUIDX:based 
~ystem of the 
future is the CIES 
system of today. 

North Central 
l Cross Roads of Commerce 
Suite 305 
Rolling Meadows, IL 60008 
13121 392-1331 

"Let's wait and see what IBM does." 
Sound familiar? Maybe some of your customers 

are holding off on a UNIX-based system pur­
chase until IBM introduces its own version. 

You can't blame them, in a way. Their 
nightmare goes something like this: 

The ink isn't even dry on the con­
tract they've signed with you when, 

suddenly, the new IBM is unveiled 
in all its glory. 

What a machine. It supports 12 
terminals, or maybe even 40. Not 
only that, each of the 40 users can 
run a different job simultaneously. 

What engineering. The 10 
MHz processor performs with no 

wait states. 
What a big memory. Up to 2 MB 

RAM, upgradeable to 8 MB. 
And get this. A hard disk from 84 

to 300-plus MB. Along with a 500 KB 
floppy and a 20 MB cartridge tape 

drive for backup. 
Maybe you should tell them that the 

systems of their dreams are available from 
you, today, at an affordable price. Better yet, 

they've already had two years of on-the-
job experience and refinement engi­
neering. They're the 680/100 and 
6801200 from CIE Systems. 
And if they say they're more com -

fortable with a big company, tell them that 
multi-national C. ltoh & Company, Ltd., with 

$60-billion in sales and over 125 years of experi­
ence, is behind CIES. 

Just write or call for the whole story. CIE Systems, Inc., 
2515 McCabe Way, Irvine, CA 92713-6579. (714) 660-1800. 

, Call toll free 1-800-854-5959. In California, 1-800-432-3687. 

"' CIES 680 is a Trademark of CIE Systems, Inc. 
UN IX is a Trademark of Bell Laboratories 

® IBM is a Registered Trademark of International Business Machines Corp. 
© 1984 CIE Systems, Inc. 

South Central 
17311 Dallas Parkway 
Suite 230 
Dallas, TX 75248 
12141 248-8355 

Southeast 
4501 Circle 75 Parkway 
Suite 1190A 
Atlanta, GA 30339 
14041 953-1876 

NewEneland 
400 Amherst St. 
Space J:41 
Nashua, NH 03063 
(6031 881-7031 

CIESystems 
ttt/fiUt!A~ 

Northwest 
2700 Augustine Dr. 
Suite 238 
Santa Clara, CA 92504 
14081 748-0452 

England 
Beacon House 
26/28 Worple Road 
Wimbledon, SWl9, 4EE 
01-946-4960 
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Wecouldtit 
tmpi:ove on you. 

So we improved on 
your terminal . 

• 

' 

~~~:/f 
/~\ I 

You're as good as you can be, just the way 
Nature made you. Unfortunately, Nature 
doesn't make computer terminals. So at 
Hewlett-Packard, we've been making 
improvements on terminals, to make them 
work more agreeably with you. 

Our newest display terminal, the 
HP2392A, is a case in point. It has an adjust­
able keyboard, a screen with an integral 
tilt, and a monitor that can revolve. 

So your people won't have to adjust, 
tilt, or revolve to use it. 

The keyboard can be angled to lay 
flat on a desk, and it has contoured keys 

DEC is a registered trademark of Digital Equipment Corporation. •suggested U.S.A. price. 

. ~::.:~ -. ~" \ arranged in clusters, to sit 
~- ,_ . ·'', easily beneath the hands. We 

) · ' - ' ~ also made it detachable, to 
sit easily in the lap. 

And all that is just with 
\ the unit turned off. Turn it on, 

and you'll see the famous 
HP display screen, with char­

.acters that are sharp, clear, 
·and distinct. 

f What's more, the 
HP2392A has ANSI, so it's 

DEC-compatible. 
All for only $1375~ 
The HP2392A. The terminal that 

works with people. 
Find out more. Just call your local 

HP sales office, listed in the white pages. 
Or write to Terry Eastham, Hewlett­
Packard, Dept. 008215 , 8020 Foothills 
Boulevard, Roseville, CA 95678. 

F//'09 HEWLETT 
.:~ PACKARD 

PG02507 
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ACT slarts U.S. bicl 
with three software allies 
Jerry Borrell, Western Editor 
Jim Donohue, Managing Editor 

Already a power in Europe, where it 
competes against IBM Corp., Great 
Britain's Applied Computer Tech­
niques Pie. (ACT) has set up strategic 
alliances with three big guns of the 
U.S. software industry in a bid to enter 
the U.S. microcomputer marketplace. 
The three software vendors are 
Ashton-Tate , Culver City, Calif.; Mi­
crosoft Corp., Bellevue, Wash.; and 
Software Publishing Corp. , Mountain 
View, Calif. 

microcomputers. "It gives ACT access 
to leading-edge software products at 
roughly the same time that IBM gets 
them, and in the 3 1/2-inch media ," ex­
plains analyst Norm DeWitt, director 
of the personal computer service for 
Dataquest Inc. , San Jose, Calif. ACT 
computers use 3 1/2-inch Winchester 
and floppy disk drives. 

For their part , the software compa­
nies get access to ACT's large markets 
in Great Britain and the rest of Eu­
rope. 

Tops at home 

ACT of Birmingham, England, gets 
to use the good name of the three 
companies for its push into the United 
States , along with a commi.tment from 
them to keep turning out software that 
runs on ACT's line of Intel Corp. 
8086-based, MS-DOS Apricot business 

In its home base in Great Britain , 
ACT says it holds the top spot in the 
business microcomputer market with 
36 percent of sales, against 33 percent 
for IBM. In the rest of Europe , says 
ACT, IBM holds a leading 38 percent 
share of business microcomputer sales ; 

The Apricot xi-20s computer, 
configured with a 20M-byte, 
3112-inch Winchester disk drive, is a 
key player in ACT's bid for 
American sales. 

ACT al .. to doullle worlclwlde llUlallatlons this y-r 

Applied Computer Techniques Pie. (ACT) will 
ship 75,000 of its Apricot microcomputers 
worldwide from its plant in Glenrothes, Scotland, 
this year, says Ed Sherman, managing director of 
ACT International. Of that number, 15,000 are 
slated to go to the United States. 

These shipments will more than double the 
number of ACT computers installed worldwide. 
According to Sherman, ACT had about 50,000 
machines installed in Great Britain at the end of 
last year and about 10,000 in the rest of the 
world-primarily in France and West Germany. 

Sherman estimates, however, that shipments 
outside Great Britain have climbed to close to 
1,500 a month, about on par with shipments inside 
Great Britain. He says ACT views overseas sales, 
which did not begin until late 1983, as holding the 
greatest potential for growth. 

ACT targets France and West Germany as its 
biggest markets in Continental Europe. Gordon 
Curran, director of Intelligent Electronics Europe, 
Paris, an analyst of the microcomputer 
marketplace, estimates that ACT will ship 5,000 
computers to France and 8,000 to West Germany 
this year, almost doubling last year's shipments. 

MINI-MICRO SYSTEMS/April 1985 

But ACT's Sherman says he thinks dollar 
shipments will be greater to France than to West 
Germany: about $12 million to France and $8 
million to West Germany. 

ACT entered the microcomputer marketplace in 
late 1981 by distributing the Victor 9000 
microcomputer from Victor Technologies Inc., 
Scotts Valley, Calif. , in Great Britain under the 
name Sirius I. ACT introduced its own 16-bit 
computers, the Apricot line, in 1983. 

Last year, ACT tried to buy Victor's financially 
ailing European distribution network, but the deal 
fell through over terms for buying Victor's 
manufacturing operations in the United States. ACT 
no longer sells the Sirius computers . 

This year, ACT hooked up with Tandy Corp., Fort 
Worth, Texas, in a deal that will open about 450 
outlets for ACT machines in Europe. Among these 
are about 30 Tandy Computer Centers in France, 
West Germany, Belgium and the Netherlands and 
18 in Great Britain, which will sell the Apricot line. 

ACT maintains its own distributors in Continental 
Europe and sells through 20 franchised computer 
stores in Great Britain . 

-Keith Jones, European Editor 
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Uttlc Board™ $349* 

'UNDER 1200 IN 
OEM QUANTITIES 

• 4-MHz Z80A CPU, 64K RAM, Z80A CTC, and 
2732 Boot ROM 

• Mini /Micro Floppy controller (1-4 Drives, 
Single/Double Density, 1-2 sided, 40/80 track) 

• Only 5. 75 x 7. 75 inches, mounts directly to a 
5 1 I 4 • noppy drive 

• 1Wo RS232C Serial Ports (75-9600 baud 
and 75-38,400 baud), 1 Centronics Printer Port 

• Power Requirements : +5VDC at 0 .75A; +12VDC 
at 0.05A/On.Ooard -12V Converter 

• CP/ M 2.2 BOOS • ZCPR3 CCP 

• Enhanced A/. \PRO BIOS 

• AMPRO Utilities included: 
• Read/write to more than two dozen other 

formats (Kaypro, Televideo, IBM CP/M86 ... ) 
• Format disks for more than a dozen other 

computers 
• Menu-based system customization 

• BIOS and Utilities Source Code available 

BOOKSHELF™ .s'.,;.u 100 

AS LOW AS $635 IN OEM QTY 

MODEL QTY 1 PRICE 
121 1 400K 0500 Orrv< S 895 00 
122 2 400K OSOO Dnves 995.00 
142 2 SOOK OSQO Drives 1,095.00 

• Little Board CPU 

• Runs thousands of CP/ M programs 

• Enhanced Operating System including ZCPR3 
CCP and FRIENDLY'" Integrated Operating 
Environment 

• Word Processing, Electronic Spreadsheet, 
Database Management, Spelling Checker all 
included (complete T / maker Pkg.) 

• 1 O MB hard disk version available 

• 6'h" high, 7V4" wide, 10Yt" deep, 12%1bs. 

SCSI/PLUS™ Adapter 
tompat101e W1th most ZBO Systems 
(send S10 for complete specifications) 

• Mounts directly to Little Board 

• Multi-Master high-speed parallel bus $99 
• SASl-SCSI compatible QTY 1 

• General purpose 1/ 0 expansion bus 
• Supports up to 64 bus devices 

• Allows multi-Little Board Systems and resource 
sharing 

• Little Board hard disk software/ source S79 QTY 1 

DISTRIBUTORS 
Argentina-Factorial, S.A. . . . . 1·41·0018 
Australia-ASP Microcomputers . . . . 613-500-0628 
Belgium-Centre Electronique Lempereur .. 041-23-45-41 
Canada-Electronic Sales Assoc . . . (604) 986-5447 
Denmark-Danbit . . . . . . . . . . 03·1>6-20-20 
England-Quant Systems ......... 01 -534-3158 
Finland-Symmetric OY . . . . . . . . . 358-0-585-322 
France-EGAL+ . . . . . . . . . . . . . . . . . 1-502-1800 
Israel-Alpha Terminals . . . . . • • . . 03-491695 
Spain-Xenios Informatica . . . . . . . . . 3·593-0822 
Sweden-AB AKTA .. . . .. . .. .. OS-54-20-20 
USA: . . . . . . . . . . . . . . . . . CALL AMPRO 

ZBOA is e registered trademark of Zilog, Inc. 
CP/ M is e registered trademat1c: of Digital Research . 

COMPUTERS . INCORPORATED 
6 7 East Evelyn Ave. • Mountain View, CA 94041 

(415) 962-0230• TELEX 4940302 
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ACT'S M~T U•I•• AT A eLA•I 
3Yl·lnch floppy 3Ya-lnch 

RAM drive Winchester 
Model (K bytes) (K bytes) (M bytes) Price($) 

F1 256 

F1s 512 

Portable 512 

Apricot PC 256 

Apricot xi 256 

Apricot xi-20s 512 

Apricot xi-20s 1M byte 

ACT ties with Olivetti SpA, Ivrea , 
Italy , for second place, with 15 percent 
of sa les. ACT maintains its own mar­
keting organizations in Great Britain 
and in some countries on the Conti­
nent and recently joined with Tandy 
Corp . in a distribution agreement that 
will add about 450 outlets for ACT 
computer products in Europe. 

It was ACT's strong position in Eu­
rope that led all three software ven­
dors to form the alliances. Ron Posner, 
vice president and general manager of 
Ashton-Tate , told attendees of a news 
conference at which the alliances were 
announced, "We're moving aggress­
ively to expand our overseas opera­
tions. " Ashton-Tate has been se lling 
software products , primarily the 
dBASE II database management sys­
tem , in Europe since 1983 and says 20 
percent of its total revenues now come 
from foreign sales. 

Bill Gates, chairman of Microsoft; 
Roger Foster , ACT group managing 
director; and Fred Gibbons, president 
of Software Publishing, joined Posner 
at the news conference in Menlo Park , 
Calif. Gates noted that Microsoft and 
ACT had been working together for 
four years and that, largely because of 
ACT's position in Europe, Microsoft 
gets 30 percent of its sales in that 
market. Microsoft developed 
MS-DOS, the operating sytem that is 
sold on the Apricot computers. 

ACT's Foster says the British com­
pany wants to make MS-DOS the stan­
dard operating system for s'mall com­
puters. "By forming alliances," he 
says, "we demonstrate .. _our intention 
to move toward an international stand-

720 no 1,495 

720 no 1,995 

720 no 2,495 

720 no 2,195 

720 10 2,995 

720 20 3,995 

720 20 4,495 

ard for MS-DOS micros." 
With $20 million in start-up capital, 

ACT has set up a U.S. marketing orga­
nization , Apricot Inc., based in Santa 
Clara, Calif., to push U.S. sales of the 
Apricot computers. The company will 
se ll into the low end of the small 
computer market (machines priced at 
less than $10,000). The top of the 
Apricot line , the recently announced 
xi-20s with a 20M-byte, 31/2-inch Win­
chester disk drive, is priced at under 
$5,000. 

A spokesman for ACT says the U.S. 
company plans to compete with Apple 
Computer Inc. machines, especially 
the Macintosh. "We don't plan to take 
on IBM right away," says the spokes­
man. 

"That's wishful thinking," says Bill 
Meserve, microcomputer specialist at 
research concern Arthur D . Little 
Inc., Cambridge, Mass. "If they're 
going after the Fortune 1,000 compa­
nies, they're going after IBM. Even if 
they go after smaller companies , 
they 're going to find IBM there. How 
can you not go after IBM? They're 
omnipresent. " 

ACT has signed on the North Amer­
ican Manufacturers' Representatives 
Association (NAMRA) to sell its ma­
chines. NAMRA is a group of 15 inde­
pendent computer sales concerns that 
sold Apple computers until last year 
when Apple established its own sales 
force . As it did for Apple , NAMRA 
will concentrate on selling to dealers 
and large accounts , analysts say. 

ACT has established what Data­
quest's DeWitt describes as " realistic" 
goals for U.S. sales: 15,000 units this 
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ACT wants to establish 
international standards for MS-DOS 
microcomputers, says Roger 
Foster, ACT group managing 
director. 

year, 40,000 units next year and 70,000 
in 1987. "Those numbers may even be 
conservative ," DeWitt adds. ACT sold 
110 computers in the United States last 
year and virtually none before that , 
according to a company spokesman. 

Apricot's competition comes from 
Apple , Tandy , IBM and Wang Labora­
tories Inc. Meserve says, "Apple had a 
very strong position, and they're fight­
ing very hard to maintain it and im­
prove it. Tandy had a strong position , 
but that's deteriorated over time. 
Wang has a stronger position than 
most people visualize. But nobody has 
the position that IBM has." 

Some industry analysts think ACT 
·may be trying to push the 3 1/2-inch 
drives too soon. Chris Christiansen, 
market analyst at the Yankee Group, a 
research concern in Boston, says, "The 
performance of the 3V2-inch floppy 
disks is low-the 1/0 speeds are lower 
than what's available currently in 5V4-
inch drives. And there are not many 
large suppliers." 

Among the software products avail­
able now or expected to be available 
early this year from the three vendors: 

• dBase II and dBase III database 
managers and the Framework inte­
grated software package from Ashton-
Tate · 

• The MultiPlan spreadsheet; 
MultiTool financial programs; and a 
host of software-development tools for 
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the BASIC, C, COBOL, FORTRAN 
and Pascal languages, all from Micro­
soft 

• pfs:Report (report generator) , 
pfs:Write (word processor) and 
pfs:File (file manager) from Software 
Publishing. 
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ACT says two icon-based interfaces , 
Microsoft 's MS Windows and Digital 
Research Inc. 's Graphics Environment 
Manager , are available for its comput­
ers. These compete against IBM's Top­
View and the icon-based interfaces on 
Apple's Macintosh computers. D 
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Alonzo Chappel. Bartle of Bunker Hill . Courtesy The Bettmann Archive. 

There was a time when the data collisions common to CSMA/CD-type local area networks 
were a painful fact of life. But times have changed. Today our Token/Net'" IEEE-802.4 
broadband bus network provides a high-capacity, high-volume LAN solution for virtually 
any communications requirement. Developed first for the factory, where predictable, error­
free data control and transmission are critical, Token/Net has proven itself as the most 
suitable network for the entire business/manufacturing complex. 

Token/Net operates over low-cost CATV cable with enough bandwidth to link literally 
thousands of data, voice, or video devices over distances to 25 miles. Token/Net's multi-port 
TIMs (Token/Net Interface Modules) implement the IEEE-802.4 token passing access method, 
giving all users network access free from data collisions. Sophisticated software, diagnostics 
and full-featured management options give network managers complete control over network 
activity. If you're up in arms over networking systems that fall short of your requirements, call 
us at (617) 890-1394 or write 303Bear Hill Road, Waltham, MA 02154, telex 951793. 

Concord Data Systems 
Leading the Communications Revolution 

TokenJNet is a trademark of Concord Data Sys1ems. Inc. 
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New tax rules 11overn 
overseas sales 1nco111e 
Stephen J. Shaw 
Washington Editor 

Companies that operate on a Janu­
ary-to-December tax year must notify 
the Internal Revenue Service by April 
1, should they have established foreign 
sales corporations (FSCs). Beyond that 
date, they risk losing some lucrative 
tax breaks on revenue from foreign 
sales. 

FSCs were instituted as part of the 
omnibus tax bill passed in October by 
Congress. Effective Jan. 1, FSCs re­
placed domestic international sales 
corporations (DISCs) as a means to 
defer taxes on foreign sales revenue. 
The legislation requires companies to 
establish offices outside the United 
States and to meet other criteria in 
order to exempt a portion of their 
income from taxation. 

Encourage exports 

DISC legislation was enacted in 1972 
to encourage exports by offsetting the 
tax advantages enjoyed by exporters in 
other countries. DISCs allowed U.S. 
companies to defer almost indefinitely 
paying taxes on 95 percent of revenues 
from the foreign sale of goods pro­
duced domestically. 

However, members of the General 
Agreement on Trade and Tariffs 
(GATT) , an international forum which 
negotiates trade and tariff agreements , 
complained that DISCs represented an 
illegal trade subsidy to U.S. exporters. 
Member countries of GATT, represen­
tatives of the U.S. Treasury Depart­
ment and the U.S . Trade Representa­
tive (USTR) met with Congress to 
draft legislation that would meet 
GATT objections while retaining ex­
port incentives for U.S. companies . 
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Item 

Entity subject 
to Federal 
Income tax? 

Type of entity? 

Taxable year? 

Qualified ex­
port assets 
and gross 
receipts 
requirement? 

Foreign 
presence 
requirement? 

Type of 
Income? 

Export 
receipts? 

Export 
property? 

Excluded 
property? 

Maximum 
tax benefit? 

HOW DISC COMltARIS TO PSC 

DISC 

no 

(a) a corporation which is incorpor­
ated under the laws of any state 

(b) that has one class of stock, par 
or stated value of $2,500 
(c) no restriction on number of 
shareholders 
(d) no board of directors restriction 

need not conform to taxable year 
of shareholders 

yes, failure to satisfy requirements 
results in taxation of previously 
deferred income and may result in 
termination of DISC 

no 

95 percent must be qualified gross 
receipts 

qualified gross receipts are 
generally gross receipts from 
the sale, lease or rental of export 
property and from related services 
and certain dividends, interest, and 
gross receipts from qualified assets 
(other than export property) 

property manufactured, 
produced or grown in the U.S. for 
use or disposition outside the U.S. 

generally not property for use by a 
related corporation, intangibles, 
depletable products, property the 
export of which is prohibited and 
property in short supply 

deferral of tax on 1. 7 percent of 
gross receipts or 21.25 percent of 
combined taxable income (subject 
to reduction by incremental rule) 

FSC 

yes (exclusion for exempt foreign 
trade income) 

(a) a corporation which is incor­
porated under the laws of a foreign 
country or U.S. possession 
(b)that has no preferred stock 
(c) that has no more than 25 
shareholders 
(d) that has at least one nonresi­
dent individual on board of 
directors 

must conform to taxable year of 
majority shareholder 

no 

yes 

exclusion from income is limited to 
exempt foreign trade income 

foreign trade gross receipts are 
generally the same as DISC 
qualified gross receipts but do not 
include dividends, interest and 
gross receipts from certain 
property that is not export property; 
to qualify, foreign management 
and foreign economic process re­
quirements must be met 

same as DISC 

same as DISC, except oil and gas 
are the only excluded depletable 
products (coal and uranium are not 
excluded) 

tax exemption on 1.35 percent of 
gross receipts or 17 percent of 
combined taxable income 

SOURCE: COMPUTER AND COMMUNICATIONS INDUSTRY ASSOCIATION 
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UniSoft has built Unix™ into 90 microcomputers (and the list is 
growing) from 60 manufacturers. That's more Unix porting and 
supporting than anyone else. And more manufacturers who 
have saved time and money, because of our experience. UniSoft 
can typically do the job for one fifth of the in-house time and 
expense. When the port is over, we don't vanish. Our standard 
family of services includes on-line updates, maintenance, 
software checks on our mainframe, and documentation (the 
clear, understandable kind). We also offer application and 
communications software. 

Doing more. Being faster. Offering complete support. We 
know that this is exceptional behavior from a systems software 
house. But the exceptional is standard at UniSoft. (415) 
644-1230,739:A.1~stonWay,Berkeley, .~ . d!lm 
CA. 94710. Bwldmg System V now. - - ~l _ 
Call or write for Your Building Plan. __ · · 
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" DISCs operated on the concept of 
deferred taxes. FSCs are constructed 
to exempt [taxes on] a portion of 
income earned from foreign sales ," 
explains Tim Regan , a USTR tax spe­
cialist. 

Tax debt forgiven 

The largest single benefit to compa­
nies in the switch from DISCs to FSCs 
was the forgiveness of the deferred tax 
debt they accumulated under DISC. A 
total of $12 billion was wiped off the 
ledgers of the IRS. " It sure brightened 
up the balance sheets for a lot of 
companies," said one Capitol Hill 
source. 

According to information supplied 
by the Computer and Communications 
Industry Association (CCIA), to quali­
fy for tax-exemption benefits under the 
new legislation, an FSC must meet the 
following criteria: 

• Be organized, and maintain an 
office outside of U .S. customs areas 

• Have at least one non-U .S. direc­
tor 

• Keep records at both its foreign 
office and its parent company 

• Be managed outside the United 
States, including banking, sharehold­
ers' meetings and board meetings 

• Transact business outside the 
United States , including contracting 

• Handle orders , advertising charg­
es, transportation , collection and cred­
it-risk assumption outside the United 
States, according to certain formulas . 

A qualifying FSC can have ex­
empted from U.S. taxation either 17 
percent of its taxable income or 1.35 
percent of its gross sales receipts . 
Under certain circumstances, FSC 
sales transactions qualify for higher 
exemptions: up to 23 percent of tax­
able income or 1.83 percent of gross 
sales receipts. 

"FSCs are a little more complicated 
than DISCs and involve a lot more 
bookkeeping. Essentially, though , 
FSCs are not much more than DISCs 
recreated so they meet GATT require­
ments," comments Stephanie Biddle , 
CCIA vice president. D 
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St1ong dollar weakens U.S. sales 
in Europe nm DOU.AR'S UPWARD TRA•CTORY 

Keith Jones, European Editor 

Not even the biggest American com­
puter vendors are immune to problems 
created by the high value of the dollar 
against most other currencies. The dol­
lar is especially strong in western Eu­
rope , the biggest foreign market for 
most U.S . suppliers . 

The chairman of IBM Corp. , John 
Opel , notes that his company's perfor­
mance outside the United States in 
1984, measured in local currencies, 
was excellent. Income rose by nearly 
19 percent compared with 1983 , and 
net earnings went up well over 30 
percent. But , once those foreign cur­
rencies got converted to dollars , the 
picture changed: IBM's operations 
outside the United States had risen less 
than 9 percent and earnings by less 
than 20 percent. 

"The stronger U.S. dollar , relative 
to the other major currencies, had a 
severe impact on period-to-period fi ­
nancial comparisons ," Opel observes. 

Non-dollar manufacture helps 

IBM and many other American 
computer companies manufacture in 
Europe--0r at least fabricate in Eu­
rope-much of what they sell there. 
Among the companies are Digital 
Equipment Corp., Honeywell Inc. , 
Hewlett-Packard Co . and Burroughs 
Corp. Manufacturing costs and sales 
income are in the same currencies in 
most cases , and fluctuating exchange 
rates against the dollar are not a factor. 
" All non-dollar manufacturing helps ," 
suggests Robert McMicking, business 
and finance manager for DEC in the 
United Kingdom. 

But many of the components in 
these products are imported from 
America . That's especially true, 
McMicking notes , when European 
sales of a U.S. company are growing 
too fast for its European manufactur­
ing operations to keep up. Then more 
components and even entire products 
have to be imported from the U.S . 

MINI-MICRO SYSTEMS/April 1985 

INCREASE OF DOLLAR, 1980-1985 
AGAINST THE: 
POUND: 1090/o 
FRANC: 1420/o 
MARK: 79% 
LIRA: 1340/o 

IN 1980, ONE DOLLAR BOUGHT 

BRITISH GERMAN FRENCH ITALIAN 
POUNDS MARKS FRANCS LIRA 

• I 
'~ 

IN 1985 (FEB. 11), ONE DOLLAR BOUGHT 

BRITISH GERMAN FRENCH ITALIAN 
POUNDS MARKS FRANCS LIRA 

.... 
• 

Alloy Computer Products, Inc., 100 Pennsylvania Ave., Framingham, MA 01701, 
(617) 875-6100, TWX: 710-346-0394; Europe: Alloy Computer Products 

(Europe) Ltd., Cirencester, Gloucestershire, England, Tel: 0285-68709, Tix: 43340 

CIRCLE NO. 27 ON INQUIRY CARD 47 



N 
ow,whetheryou'reaVAR,OEM,sys­
tems integrator or software house, 
you can dive into the IBM large ac­
count base and take advantage of 
emerging departmental computing 
opportunities. 

With the Canaan 5400 Depart­
mental Computer, you can expand your prod­
uct offerings directly to departments and end­
users in large IBM VM/CMS environments. 
And offer a true distributed Information Center 
solution that includes: 

• Full VM/CMS File Compatibility 
• IBM Host and PC Communications 
• Multi-user Support 
• Multi-window Processing 
• IBM PC Support 
• Standard Workstations (3278, ASCII, 

Graphics) 
• Industry Standard Multibus® 

All in an office environment system! 

We've got a line on VM/CMS. 
It's IBM's fastest-growing 370 operating sys­
tem. And Canaan's VM/CMS-compatible sys­
tem runs the millions of dollars of available 
applications, compilers and communications 
software without program conversion or modi­
fication. 

Canaan supports an aggressive Software 
Certification Program to test, certify and ap­
propriately price third party software prod­
ucts. Our extensive library of software already 
certified on the Canaan Departmental Com­
puter includes many of the most popular data 
bas~ management, decision support, elec­
t~onic spreadsheet, grap~ics, statistical analy­
sis, document compos1t1on and text retrieval 
packages. And new software products are 
being certified daily. 
· You can further penetrate IBM accounts by 

offering your applications to a wider range of 
departmental users in areas like marketing 
finance, engineering and human resources' 
to nam~ just a few. At the same time, you wili 
be helping them leverage their investment in 
IBM products and providing Information Cen­
ters with an outstanding product to help meet 
end-user needs. 

Plunge into low-cost departmental 
computing solutions. 

Canaan's VM/CMS-compatible Departmen­
tal Computer has an entry price of less than 
half of IBM's lowest-priced multi-userVM sys­
tem. Opportunities, therefore, abound for 
VARs and OE Ms to increase their bottom line 
profits by integrating the Canaan 5400 into 
their product lines as a vehicle to deliver de­
partmental-based applicatioi::is. 

The Canaan 5400 supports a cluster of 
eight IBM Personal Computers or other work­
station devices. Our PC file transfer product 
provides greater disk storage and backup fa­
cilities for PCs. So now, PC users can access 
local CMS-based applications running on the 
departmental computer and maintain full file 
compatibility with an IBM mainframe. 

Productivity aids previously restricted to I BM 
mainframes, such as FOCUS, RAMIS II ®, 
MODEL"', STRATAGEM "' and DYNAPLAN 
run on the Canaan 5400 at a fraction of their 
mainframe cost. And the Canaan 5400 
can also serve as a communications gate­
way to IBM mainframes to retrieve and 
update corporate data bases. 

The industry standard Multibus de­
sign. allo~s you to i.ntewate a variety of 
engmeenng/graph1cs displays and peri­
pherals. This makes the Canaan 5400 an ideal 
system for sophisticated graphics applica­
tions such as VLSI design and CAD/CAM. 

Departmental computing ... a 
treasure chest of opportunities. 

Now, with Canaan's growing library of certified 
software, you can really expand your 
market opportunities by offering =.;.. .. 1:;1. 
new solutions to IBM's installed base 
of over 1.5 million CMS users. And by offering 
departmental computing solutions to more 
than 10 million personal computer users. 

To find out more, call us on Canaan 's hot· 
line: 1 ·800·382·4100. (In CT call: 203-372-
8100.) Or just drop a line to: Canaan Computer 
Corporation, 39 Lindeman Drive, Trumbull, 
CT 06611. We'll send you a complete brochure 
on the Canaan 5400 Departmental Computer. 

Cl CANAAN 
We're VM/CMS driven. 
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Many U.S. companies that have re­
cently established European manufac­
turing operations continue to import 
components from the United States, 
according to Christopher Wilks , mar­
keting manager in the United Kingdom 
for the computer systems group of 
Gould Inc. Gould began assembly op-

erations in Ireland about a year ago. 
Smaller U.S. companies also tend to 

import a large part of their products 
from the U.S., says Philip Mobsby, 
European marketing manager for Da­
taproducts Corp., Woodland Hills , 
Calif., which has established manufac­
turing operations in Ireland. If a lot of 

':4 Brooks Surge Stopper coUld 
have prevented 3 days of lost 

50 

production 

BllOOl8 
111.utbag Corp. 
3569 6rlstol Pike 
llensalem. PA 19020 
11'1 PA 215-244-0264 

See us at COMDEX/Spring '85, Booth #349-351 
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the components and labor in a product 
come from the United States , then 
what's referred to as the dollar content 
of that product is high. That wasn't 
such a problem five years ago when the 
dollar would buy 0.43 British pounds 
(meaning the pound was worth a bit 
less than $2.40). But today the pound 
is worth just a dime or so more than 
$1. 

Doubled in five years 

That means a computer maker in the 
United Kingdom could buy a U .S. 
component that cost $2.40 for about £1 
five years ago. The same component at 
the same dollar price today costs more 
than £2. The dollar content of any 
product the computer maker manufac­
tures with U.S. components has more 
than doubled. 

Fluctuating exchange rates make it 
difficult to run an orderly business. 
Suppose you make computers in Man­
chester, England , and you close an 
order for a system. Half the parts and 
labor come from Great Britain and 
cost you £8,000. The dollar content of 
the U.S. parts and labor is $10,000. 
The exchange rate is $1.25 , so it costs 
you £8,000 to buy the U.S . compo­
nents. Your costs are £16 ,000 , and you 
set the price at £18,000 for a profit of 
£2,000. 

By the time you are ready to assem­
ble and deliver the system, however , 
the exchange rate has changed and the 
dollar is worth £1 . Now the $10 ,000 in 
U.S. parts and labor costs you £10,000. 
Your UK costs remain £8,000 , so it 
now costs you £18,000 to manufacture 
and deliver that system · that you've 
priced at £18,000. Your profit has dis­
appeared into the exchange rate. 

Some adopt hedging 

Many U.S. companies that price the 
bulk of their products in Europe in 
local currencies have adopted a tech­
nique referred to as "hedging" to alle­
viate the effect of the dollar's upward 
surge. With hedging, a U.S. company 
selling in the United Kingdom , for 
example, knows it will get £8 ,000 for a 
product that will be delivered in three 
months. At that point , the pound is 
worth $1.25, but nobody knows what it 
will be worth three months later. So 

MINI-MICRO SYSTEMS/April 1985 



SOFTWARE DEVELOPERS 
Add Touch Tone™ interface and Sound to your programs with 

Sou ndTools TM 

Touch Tone data entry is now at your fingertips with this inexpensive programming package 
for the IBM PC, XT, AT and compatible personal computers. 

SoundTools + A whole new world of 
software applications! 

Use Digital Pathways' SoundTools software (and Communicard™) to enhance your current 
applications and develop new ones that will: 

- record and playback voice/sound 
- provide remote data entry via Touch Tone 
- perform automatic pulse and Touch Tone dialing 
- detect call progr~ss (ring, busy, voice, etc.) 

SoundTools supports all of these languages ... Interpreted and Compiled IBM BASICA and 
MS BASIC, MS PASCAL, C and Assembler. 

List price only $449 
Includes SoundTools software, Communicard, modular telephone cord and user's manual. 
Ask about 21 day trial offer when placing your order. 

Communicard is a 112-size card that provides complete telephone interface, microphone and 
auxiliary output and Touch Tone decoding. 

Requirements: PC/MS-DOS 2.0, 2.1, 3.0 or 3.1; IBM PC, XT, AT or compatible; 192K memory; 
OMA channel 1. 
You too, can put your software on a SOUND FOOTING ... 

-
SERIES OF SOFTW . A. RE 

DIGITAL PATHWAYS, INC. 
1060 EAST MEADOW CIRCLE, PALO ALTO, CA 94303, 415-493-5544 

SoundTools, Communicard and SoundWare are registered trademarks of Digital Pathways, Inc. 
IBM is a registered trademark of International Business Machines Corp. 

MS is a registered trademark of Microsoft Corporation. 
Touch Tone is a trademark of AT&T. 
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[ADVERTISEMENT] 

NOW THAT THE PC FAD IS OVER, 
IT'S TIME m GET DOWN m BUSINESS~ 

L ike hordes of locusts, the PC swept 
the business community. Corpora­

tions bought them like electronic 
calculators by the thousands to improve 
the productivity of their executives. 
Portables were carried home from the of­
fice every evening and on trips. Com­
puterization was even affordable to the 
small business for the first time. Pro­
grammers put their unique genius to 
work to develop some of the best soft­
ware ever written. Productivity tools like 
word processing, electronic spread 
sheets, data base management and ac­
counting was placed into the hands of 
new computer users. Productivity im­
proved for everyone. From the 
CEO ... to his staff ... to the salesman 
... to his secretary. Forecasts for con­
tinued PC growth were nothing but 
highly optimistic. One at every desk . 
One in every home. What happened? 

"Networking won't solve the 
multiuser problem either economi­
cally or functionally:' 

Like the first crust of any 
marketplace it saturated quickly. Those 
that are the first to buy almost anything 
new and promising, bought. There are 
no more computer hackers and hobbyists 
to sell to. They all have one. Applications 
for the home that made any sense didn't 
develop. Corporations found that they 
needed PCs to "talk" to each other. That 
solution is distant because networking 
won't solve the problem either 
economically or functionally. Most 
available networking does nothing more 
than messenger floppies around. The 
small business found that as soon as its 
first PC was operational and productive, 
a second one was needed to satisfy de­
mand usage. The PC, with all its pro­
mises, turned out to be a dead end for the 
business environment. The PC and 
clones just haven't been the godsend for 
business that was predicted. Why? 

The PC is a personal computer.Just 
that. Not a business computer. That's 
because PCs are single user computers 
with single user software. Good for one 
person but not good enough for a whole 
company. Even if the company is two 
people. 

Every computerized business has 
someone entering information while 
someone else is looking up information. 

That's two users. And every business has 
more than two users who need access to 
the computer. That's a multiuser com­
puter environment. 

"The small business needs a 
second PC as soon as the first one 
is working:' 

It's now hard to justify PCs in a 
business environment. A multiuser com­
puter capable of supporting up to five 
users is available for the price of a single 
IBM PC XT It has more storage and a 
business oriented operating system. 
Supermicros are available that have the 
power of minicomputers without the ac­
companying price tag. Ten unconnected 
PCs, sitting around worth about 
$50,000, doesn't make sense when for 
much less you can get a lot more com­
puting power in a supermicro that ac­
commodates 20 or more users. But don't 
let even that price tag scare you. On a per 
user basis, multiuser computers cost 
about $1500 less than a PC. New users 
can be added for less than $600 with a 
dumb terminal. And they're upgradable. 

'~ six port multiuser computer is 
now available for the price of a 
single IBM PC XT . .. micro­
computer systems cost $1500 Less 
per user than multiple PCs:' 

Multiuser computers communicate 
with each other. They share the same 
data base, software and peripherals. They 
have sophisticated business features such 
as record locking, user accounting priv­
ilege levels and system security. They are 
business oriented and priced well within 
the reach of the first time computer user. 

But what about all the PCs already 
in place? Don't ask the PC manufacturer 
for a solution. They're concentrating on 
selling more single user systems. The real 
solution is to get started with a true 
multiuser computer in the first place. 
With multiuser business computers now 
in the same price range as a PC, it doesn't 
cost any more to make the first step the 
right step. 

The PC has seeded the next wave. 
It's here now. Supermicro multiuser 
computers that can support up to 32 
CIRCLE NO. 31 ON INQUIRY CARD 

users. If you don't believe it just look at 
the new product introductions from 
IBM, DEC and AT&T, let alone the 
smaller companies like Altos, Plexus and 
IBC. Big system features for every end 
user. Software for every conceivable 
specialized business application. That's 
not the end of it. New challenges are 
there for everyone. Opportunities 
abound. Software companies are already 
applying their talents to multiuser 
operating systems, disk conversion and 
even more powerful and productive soft­
ware. Companies are shifting their em­
phasis to provide multiuser system 
enhancements as they did for the PC. 
Value added resellers and specialist 
dealers will give the end user the support 
that's been terribly lacking from depart­
ment store retailers. It's a great day for 
someone who needs a multiuser com­
puter. And everyone does. 

"Multiuser computers share every­
thing ... they have business 
features such as record locking, 
user accounting, privilege Levels 
and system security:' 

Thanks PC! You 've whetted the 
appetite of a large new business environ­
ment for computerization. One that is 
bigger, more demanding, and more so­
phisticated than we've ever seen before. 
There's no turning back now. You were 
a fad, but now it's time to get down to 
business ... multiuser business. 

Randy L. Rogers 
President and CEO 
IBC/Integrated Business Computers 
Manufacturer of Multiuser Computers 
Chatsworth, California. 



the company goes to a currency dealer 
and makes an agreement to buy £8,000 
worth of dollars in three months for a 
negotiated rate-let's say $1.25 to the 
pound, making it $10,000. 

Three months later , when the com­
pany pays the £8,000, the pound is 
worth only $1 ; it doesn't matter, it still 
gets $10 ,000 from the currency dealer. 
"Hedging is mainly a vehicle for plan­
ning financial results over a limited 
period ," notes McMicking. 

Business people observe that hedg­
ing is a gamble. If the dollar had 
weakened over the three months be­
fore the product was delivered, so that 
the pound was worth $1.50, the deal 
would have remained the same: The 
American company would have gotten 
$10 ,000 for its £8,000 , not the $12,000 
the money would be worth in the new 
exchange rate . 

Another technique aimed at reduc­
ing the impact of a dollar surge be­
tween order and delivery times is 
called dollar " pegging." The customer 
agrees to pay more in local currency 
should the dollar rise above a certain 
limit. McMicking at DEC says pegging 
is normally acceptable to the customer 
only if the contract involves deliveries 
over an extended period, say two 
years. 

Just boost list prices 

When local currency prices are al­
ready too low because of the dollar's 
rise, some manufacturers simply in­
crease their list prices. Wilks at Gould 
notes that such a move need not harm 
sales if there are not many alternative 
suppliers in Europe. 

Neil Rowlands, managing director 
of the British subsidiary of UNIX sys­
tem vendor Plexus Computers Inc. , 
Santa Clara , Calif. , acknowledges that 
his company has some direct competi­
tors in Europe, but he observes that 
the products of these competitors also 
incorporate a significant dollar content 
in the form of imported components , 
denying them any great advantages. 

Disk drive vendors also face Japa­
nese competition. James Jones , man­
ager of Priam (Europe) Ltd., Reading, 
England , believes his company and 
other U.S. manufacturers remain 
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price-competitive and are holding their 
own against the Japanese. But Donald 
Wright, UK and Scandinavia sales 
manager for Pertee Peripherals Corp. , 
Chatsworth , Calif. , believes that the 
Japanese share of Europe's disk drive 
market is increasing because the yen is 
not as strong as the dollar, giving Japa-

nese products a price advantage over 
American products. 

Priam and Pertee bill in dollars rath­
er than local currencies. "The OEM 
disk drive business traditionally is dol­
lar-based ," notes Wright. " Being paid 
in dollars is a· safeguard in long-term 
contracts." 0 

• Smaller Footprint • Less Weight 
• Greater Shock Resistance 
• Lower Power Requirement 
• Less Heat Generation 
•ST 412 Interface• Common Parts 
• Space for Extra Shock Protection 
• 12,000 Hour MTBF 
Call or write for complete specifications and def.ails: 

MICROCOMPUTER MEMORIES, INC. 
7444 Valiean Avenue • Van Nuys, California 91408 
1818) 782-2222 
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Today's Access Code 
to Tomorrow's Technology. 

Featuring Keynote Speaker Admiral B.R. Inman. 
NCC '85, July 15-18, Chicago, Illinois. 

The 11Leadlng Edge" conference ... 
Don't miss the 1985 National computer 

conference, July 15-18 at Mccormick Place 
and Mccormick Place west, Chicago, Illinois, 
a key industry forum for new product and 
services introductions. 

NCC '85 features a Keynote Address by 
Admiral B.R. Inman, President and CEO of 
Microelectronics and computer Technology 
corporation of Austin, Texas. 

His topic, "Managing the creation and 
commercialization of Technology" will 
deal with the industry-wide challenge of 
converting technical advances into com­
mercial successes. 

A challenge everyone in the information 
technology field faces. 

More than Just a trade show ... 
At NCC '85 you get more than just exhibits. 

You can attend informative Technical 
sessions on subjects such as artificial intel­
ligence and software systems. You can also 
attend Professional Development seminars, 
and special events like Pioneer Day and our 

Early Bird Reception. Plus, you can explore, 
experience and exchange ideas while 
gathering important information for future 
buying decisions. 

Top names in the industry will be there­
like IBM, Cullinet and McGraw Hill-show­
casing their latest innovations and hottest 
new developments. 

Whatever your special interest or area of 
expertise, you'll find the state-of-the-art in 
hardware, software and services at NCC '85! 

Tomorrow's technology Is Just a 
phone call away .. ~ 
To attend NCC '85 all you have to do is pick 
up the phone and call toll-free 800-NCC-1985. 
<Or fill out the coupon below.> And, if you 
register early, you get a $25 discount on the 
Full conference Registration fee! 

Don't miss this opportunity to be on the 
"Leading Edge." Plan on attending NCC '85! 

CALL TOLL·FREE SOO·NCC-1985 
(Or flll out the coupon below.) 

~ 1985 National computer conference 
~ Technology's Expanding Horizons 

o vesl I want to attend NCC '85. Please send me a registration form today! 
Name 
Title 
Company 
Address 
Citv state Zip 

Mall to: NCC '85 • 1899 Preston White Dr . • Reston, VA 22091 IP 

OR CALL TOLL-FREE 800-NCC-1985 AND RECISTER TODAY! Visa, Mastercard, and American 
Express accepted. Register early and save $25! 
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Tally Technology 
Works Great On Paper. 

N o other 600 LPM line printer is engineered like 
a Tally. So nothing else perfonns like a Tally. 

Or prints like a Tally. 
..... The proof's on paper. 
..... Everything from high volume report printing 
to high resolution graphics. And a quality, fully 
fonned look for correspondence. 
..... All in one machine. All the result of Tally 
technology. Like the MT660's innovative hammer 
bank and linear ''shuttle'' system that perfectly 
positions every impression and prints with 
unifonn impact. 

Precision dot placement 
and innovatit1e engineering 
make Mannesmann Tally 
today 's leader in computer 
printer technology. 

--+ -----

..... There's also more than enough resident 
intelligence and paper handling versatility to make 
programming shortcuts easy. For operator 
convenience, status reports are illuminated on a 
scrolling display. And it's quiet enough-at 60 
dBa-to go almost unnoticed. 
..... Precision printing at its reliable and repeatable 
best. From Mannesmann Tally. · 
..... For more infonnation on the world's most 
advanced, most productive line printers aill now: 
(206) 251-5524. MANNESMANN 

TALLY 
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CXI is now compatible with 
what's-her-name. 

Thats good to know. 
It means the CXI 3278/79 PLUS 

coaxial connection is now 100 percent com­
patible with IRMA~ So you can add our 
new hardware to your network and run all 
the same software she runs. Without 
changing a thing. 

Not your mainframe application 
software. Not your PC software. Not even 
old what's-her-name. 

So if nothing changes, why go with CXI? 
Simple. 
Our CXI 3278/79 PLUS emulator 

CONNECTWARE is a trademark of CXI, Inc. IBM is a registered trademark oflnternational Business 
Machines Corp. IRMA is a trademark of DCA, Inc. Cl 1985,CXl,lnc. 

gives you more to work with. You get 
one host session, one PC DOS 
session and two notepads. All on 
the same screen at the same time. 
No toggling back and forth between 
sessions. And no wasted effort 
whatsoever. 

We're easy to connect, too. 
Just slip our 5-inch board into any 
available slot- even a short one­
on your IBM®PC,XT,AT or 
compatible. Attach the coaxial 
cable to a 3274/76 cluster control­
ler. And start sharing information 
direct with your mainframe. 

You should know, too, all our 
products are now soft-loaded. 
Not PROM-based like IRMA. 
So when it comes time to upgrade, 
you simply insert a new floppy. 
Instead of new PRO Ms. 

And that goes for our new 
3278/79 STANDARD connection as 

well. Its feature-for-feature identical to 
IRMA. Except for one thing. 

It costs up to $300 less. 
Interested? For a brochure about 

these and other CONNECTWARE™micro-to­
mainframe solutions, call us at 800/221-6402. 
In California, call 415/424-0700. Or write 
CXI, Inc. , 3606 West Bayshore Road, Palo 
Alto, CA 94303. 

We'll make you forget all about old 
you-know-who. CXI 

We don't have all 
the answers, 

just more of them. -
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MINI-MICRO \NORLD 
INTERNAT IONAL 

Taiwan's first software 
draws mixed reviews 
Charles Hintermeister 
Taiwan Correspondent 

Many view Taiwan as a manufactur­
ing center for microcomputers, termi­
nals and other peripheral equipment, 
but few system integrators or distribu­
tors in the United States have ever 
purchased IBM PC-compatible appli­
cation software from Taiwan. They will 
soon have the opportunity to do so. 

Six of Taiwan's larger computer 
hardware manufacturers decided early 
last year that one of the chief reasons 
export sales of their new crop of 16-bit , 
IBM-compatible microcomputers were 
sluggish was lack of bundled software. 
The six companies-AOC Corp., CAF 
Computer Corp., Mitac Inc. , 
Multitech Industrial Corp., Shinlee 
Corp. and Tatung Co.-contracted 
with seven Taiwanese software compa­
nies to produce a five-part integrated 
software package that can be bundled 
with their systems, and, theoretically , 
stimulate exports. 

Work on the package, known as the 
"Big Five" software package, was 
completed recently with technical sup­
port from the Taiwanese government. 
It was scheduled to become commer­
cially available early last month . 

It contains word-processing, spread­
sheet, business graphics, communica­
tions and file-management programs , 
residing on a total of seven 51/4-inch 
disks. Written in C, all the programs­
except the word-processing program­
have file-sharing capabilities. When 
bundled with a 16-bit system produced 
by one of the participating hardware 
companies, the Big Five package will 
sell for $90, although the price will 
drop to less than $70 for large orders , 
according to Oliver Lin, a market spe-
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Andrew Chen, manager of 
Taiwanese software distributor 
Multisoft, is not optimistic about 
"Big Five ." 

cialist with Systex Corp., one of the 
Taiwanese software companies in­
volved in the project. 

Although most of the sales are ex­
pected to be on an OEM basis through 
the six hardware companies, limited 
retail sales are also anticipated for the 
package at $495 per set. "I think the 
price is very competitive ," says Lin , 
"considering the other integrated 
packages now available." According to 
Lin , sales in the first year are expected 
to reach $300,000. 

. Copy protection planned 

Before Big Five goes on the market , 
copy-protection mechanisms will prob­
ably be added to the package to pre­
vent unauthorized copying, says Lin. 
The seven software companies that 
developed the package plan to apply 
for copyrights in the United States. 

The introduction of the package will 
mark the first time a major English­
language software package designed in 
Taiwan is marketed internationally. 
Although the package has been criti­
cized as being insufficiently user­
friendly and without a high-enough 
level of integration, it is nevertheless a 
major step forward for Taiwan's young 
software industry. A large number of 
the island's more-than-100 software 
houses-most of which are under­
staffed, undercapitalized and under­
experienced-have been acting as 
"software factories." This involves 
performing tedious encoding and de­
bugging work for foreign software 
houses that provide a guiding concept 
and flowchart and that market the 
product themselves. 

While opting to design and market 
their own product instead of simply 
providing cheap labor for foreign soft­
ware houses, the seven Taiwanese soft­
ware companies in the Big Five project 
are taking a serious and ambitious 
gamble, one for which even some of 
their supporters fear they are not 
ready. 

For starters, says Huang Wei-teh, 
technical vice president of Taiwan's 
government-supported Institute for In­
formation Industry and head of its 
Software Engineering Institute, the 
seven software companies took far too 
long to complete the project: "It took 
them an entire year to finish the Big 
Five project, but if Taiwanese software 
companies hope to compete interna­
tionally, there should be no more than 
a five-month period between the con­
ceptualization of a given program and 
the time the program is ready for the 
market." Otherwise, he says, the mar­
ket window of opportunity could well 
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have closed. 
Even if the Big Five package suc­

ceeds amid a field of high-powered 
competing products such as Lotus De­
velopment Corp. 's Symphony and 
Multitech Industrial Corp.'s T-Maker, 
many doubt the ability of Taiwanese 

software companies to consistently 
produce winning English-language 
programs. They are too far removed 
from their target market in the United 
States, many in the industry believe, to 
keep abreast of the latest trends in 
application software. 

An additional problem is documen­
tation. The user's manual for the Big 
Five package "still needs some work ," 
admits Andrew Chen , manager of 
Multisoft, a Taiwanese so'ftware dis­
tributor that will be active in marketing 
Big Five . An English-speaking techni-
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IBM loins ESPRIT to widen 
auto111C1lecl·factory lead 
Denise Danks 
European Correspondent 

The European Strategic Program 
for Research and Development in In­
formation Technologies (ESPRIT), an 
effort to help European companies 
march in step with technology devel­
opments in the United States and 
Japan, already has attracted one ambi­
tious outsider-IBM Corp. ,Analysts 
say IBM, with a main European office 
in Paris, will use ESPRIT to fund key 
elements in its factory-of-the-future 
efforts. 

IBM has submitted eight proposals 
for ESPRIT projects in computer-in­
tegrated manufacturing (CIM), two of 
which were accepted by committees 
overseeing ESPRIT activities. Non­
European companies with substantial 
research and development facilities in 
Europe are allowed to participate in 
ESPRIT projects, provided that they 
collaborate openly with at least one 
European manufacturer. IBM sources 
admit that the "pre-product" research 
atmosphere of ESPRIT makes it easi­
er to share information freely. 

Julian Patterson, a senior research­
er for Boston's Yankee Group in Eu­
rope, says IBM's collaboration will 
lead to ambitious plans to dominate 
the potentially massive CIM market. 
IBM already ranks first in dollar ship­
ments of computers into Europe. Pat­
terson says IBM hopes to grow to a 
$100 billion company by 1990 through 
sales of industrial-automation prod­
ucts. He adds, "CIM is still a concept. 
At best, it is a patchwork of indvidual 
processes such as computer-aided de­
sign and engineering and robotics. 

This is as true for IBM as for other 
manufacturers. IBM involves itself in 
the ESPRIT CIM projects because it 
is one of the few areas in which IBM 
needs, and has displayed a desire, to 
collaborate." 

IBM's enthusiasm for collaboration 
in the ESPRIT CIM projects is further 
underlined by Professor Keith Rath­
mill of the Cranfield Robotics and 
Automation Group at Cranfield Insti­
tute of Technology, Cranfield, En­
gland. Rathmill, who is also chairman 
of Robotics Europe, a platform for 
European Economic Community col­
laboration in CIM, says, "I would 
have been surprised if IBM had tack­
led anything else within ESPRIT. 
IBM is extending its territory into the 
field of factory automation, and ES­
PRIT is a super way to form user and 
supplier relationships." 

Rathmill adds that IBM already is in 
a strong position in the CIM market, 
pointing to the growing use of the 
IBM PC as a front end in factory­
automation systems. But he believes 
IBM needs partners to develop the 
hardware and software needed to in­
terface IBM equipment to shop-floor 
systems. He says that IBM in Europe 
is seeking to strengthen its position in 
CIM technology within the worldwide 
IBM organization. 

For instance, IBM Deutschland 
GmbH, Stuttgart, West Germany, is 
participating in a CIM architecture 
venture, with Paris-based Cap Gemini 
Sogeti SA as the main contractor. 
Among 15 other organizations in the 
project are AT&T-Philips Telecom­
munitie NV, Hilversum, the Nether­
lands, Siemens AG, Munich, and CIT-

Alcatel SA, Paris. IBM is also 
participating in a project focusing on 
knowledge and decision support for 
materials-handling systems with 
French and German representatives 
from Compagnie Generate 
D'Electricite SA, Orleans, France, 
the main contractor, and Stuttgart­
based Fraunhofer-Institi.it fi.ir Pro­
ducktionstechnik und Automatisier­
ung. 

IBM says it sees CIM as potentially 
important in an area of the industry in 
which IBM does a large amount of 
business. "With CIM being a new 
technological area, there is a real op­
portunity for Europe to play a signifi­
cant role in technological leadership 
and for IBM to contribute to that 
leadership," explains an IBM spokes­
man. 

The IBM Deutschland subsidiary is 
participating in both projects because 
it was in Germany that IBM devel­
oped the concept of Industry Product 
Centers (IPCs). An IPC is a "gather­
ing of expertise" in a vertical section 
of industry such as the automobile 
industry, as opposed to a horizontal 
section such as robotics or computer­
aided graphics and design. 

A spokeswoman for Logica Pie., 
London, one of the several British 
software houses involved in ESPRIT, 
says Logica also believes that CIM is 
the big boom area in the computer 
industry and adds that IBM's endorse­
ment of it is "a real boost." 

Evidence outside ESPRIT further 
supports IBM's strong moves into 
CIM. Last year, IBM joined with the 
STET subsidiary of Italy's govern­
ment-owned Industrial Reconstruc­
tion Institute in Milan, in integrated, 
factory-automation-systems research, 
much to the chagrin of the indigenous 
Italian manufacturer, Olivetti SpA, 
lvrea, Italy, and its U.S. partner, 
AT&T Co. 
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; alter it to their advantage. 
That's why you should keep 

GTX-100 in mind when you 
design or recommend com­
puter systems. GTX-100. Computer security 

so advanced, it could even 
foil Mata Bari. 

Computer thieves are 
becoming smarter and bolder 
all the time. They're continually 
prowling the telephone lines to 
tamper with data stored in 
computers. They can steal 
information. Or erase it. Or 

GTX-100 is a new kind of 
security subsystem developed 
from Lockheed's years of ex­
perience with high technology 
and strict security. 

GTX-100 not only gives your 
customers the protection they 
need, it also protects your 
reputation. 

No system you design 
should ever talk to strangers. 
And GTX-100 eliminates that 
possibility by putting an elec­
tronic wall around your client's 
sensitive files. What's more, it 
has built-in value added and an 
attractive margin. 

For details and the name of 
the GTX-100 distributor near-
est you , phone (404) 951-0878. 
Or write: Lockheed-GETEX, 
Suite 945, 1100 Circle 75 Parkway, 
Atlanta , GA 30339. 

~lockheed-GETEX 
0 Lockheed·GETEX 1985 
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cal writer has been hired, says Systex's 
Lin , to clean up the spelling and gram­
matical errors in Big Five's menus and 
user manuals. 

Some point out that in the future 
Taiwanese software concerns will not 
necessarily be counted on to cooperate 
with each other as they did during the 
Big Five project. " Most of these com­
panies are understaffed," notes one 
industry observer , " and don't have the 

ability to undertake a major develop­
ment project by themselves without 
government agencies lending them 
money and holding their hand. " 

Chen is not optimistic about Big 
Five 's chances for success.. He says 
that the software companies involved 
may be entering the fast track before 
they have what it takes to compete. He 
also has doubts about the Big Five 
package itself. The command sequenc-

PACIFIC PERSP ECTIVE 
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Japanese, U.S. venclon 
wary as NIT goes pullllc 
lchlro Kakehashl 
Tokyo Correspondent 

Japanese and American vendors of 
computer and communications prod­
ucts are scrambling to protect their 
interests , as the Japanese government , 
having held Nippon Telegraph and 
Telephone Public Corp. (NIT) as a 
monopoly for 32 years, begins to sell 
NTT shares to the public. As a result 
of the denationalization process that is 
expected to take five years, NTT will 
be Japan's largest publicly held com­
pany. 

Currently, Japanese manufacturers 
get about 90 percent of the $1.5 billion 
computer and communications busi­
ness , and American companies, chief­
ly AT&T Co. , get what's left: about 
$150 million in purchases a year . Ven­
dors expect some upheaval as NTT's 
denationalization goes along. The Jap­
anese vendors hope to hold onto their 
sales, while the Americans are looking 
to boost theirs. 

Complicating the issue is growing 
American impatience with a U.S. 
trade deficit with Japan ($36.8 billion 
last year) and with what is perceived 
as Japanese reluctance to open their 
markets to American products. 

For the American Electronics Asso­
ciation (AEA), which represents 
many American vendors looking to 
sell to NTT, the real target is not to 
sell telephones and consumer add-ons 
but to open markets for AEA 

members for big-ticket items, such as 
switching equipment, computers and 
equipment for the data-communica­
tions services referred to as value­
added networks. 

NIT officials are raising concerns 
similar to those raised by AT&T in the 
1960s when Thomas Carter won the 
right to attach his Carterfone to Ma 
Bell's telephone lines. At the time, 
AT&T warned of malfunction risks if 
"foreign" equipment was attached to 
its network. NIT says American 
equipment might cause troubles if it is 
attached to the Japanese telephone 
lines. The AEA and some American 
manufacturers see those concerns as 
part of a collaborative effort by NIT 
and its Japanese suppliers to lock the 
United States out of the Japanese mar­
ket. 

Saying it wanted to ensure system 
integrity, Japan's telecommunications 
hierarchy successfully lobbied a year 
ago for an agency to test and certify 
equipment before it could be hooked 
to the NTT network. The agency, the 
Japan Approvals Institute for Tele­
communications Equipment, is 
backed by 11 of Japan's largest elec­
tronics manufacturers and by six pow­
erful financial institutions. 

The AEA, through senior Tokyo 
representative John P. Stem, is work­
ing for assurances that the new agency 
will be impartial. For its part, the U.S. 
government wants to be sure the agen­
cy will not be just one of many bureau-

es in the Big Five package are too 
complicated , the file-sharing capabili­
ties are too limited, and the package is 
overpriced, he says. " Multitech [the 
parent company of Multisoft] bundles 
the T-Maker integrated package with 
its 16-bit MPF-PC at a cost of about 
$40," Chen notes , adding that , " Big 
Five costs up to $90, and the capabili­
ties of the package are not necessarily 
worth the additional cost ." D 

cratic. non-tariff trade barriers. 
Douglas Newkirk, leading the re­

cent visit of the U.S. trade delegation 
to Japan, received a pledge from NTT 
that it would continue to purchase 
equipment from American companies 
after the utility turns private. Two 
years ago, NTT bought mostly pocket 
pagers and basic voice telephones 
from the Americans. Last year, pur­
chases included minicomputers and 
software. However, the total outlay 
was about the same for both years: 
$150 million. 

Japanese manufacturers hardly 
plead for foreign competition, but 
they are pragmatic enough to recog­
nize that they risk a trade war if they 
don't liberalize access to their home 
markets by foreign vendors, especially 
by the Americans. An executive of 
one of Japan's largest telecommunica­
tions equipment suppliers says pri­
vately that Japanese vendors think 
they ought to separate themselves 
from the workings of the Approvals 
Institute. He says the manufacturers 
currently are members of the institute 
but serve as little more than figure­
heads. 

The Communication Industries As­
sociation of Japan (CIAJ), a trade 
association, is cautious about handling 
trade issues with the Americans. A 
spokesman for the association says 
some members are willing to accept 
certification of equipment by the U.S. 
Federal Communications Commission 
as well as by the Japanese Approvals 
Institute. 

The CIAJ spokesman says, "We 
know that we must do something to 
bring in more imports. We just want 
to get on with business." 
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decisions. Show me how 
Falco gives me better price­
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and you're ready to roll. 
27 milliwatts. Thats all it takes for standby mode on our FD-35 Series 

3.5 inch floppy disk drives with the Power Saver option. And, in operation, 
they consume a mere 1.72 watts average at read/write, and 2.90 watts average 
at seek. These just happen to be the lowest nuinbers for any 3.5 inch drive.. 

This remarkable feat is made possible by the use of new custom LSI chips 
with CMOS technology for more efficient control over all the drive functions .. 

For added reliability and accuracy we shortened the.gap between the band 
actuator and the head and included a more precise head position mechanism. 
This means stable reading and writing, even at high track densities. 

And, as if all that wererrt enough, w~ve thrown in special 
aluminum RF shielding to keep out noise pollution. 

With the growing need for more portable 
systems, 27 milliwatts is a load 
anybody can carry. 



Parallel computer. 
Unparalleled capability. 

Introducing the F1ex/32 Multi Computer •M 
A revolutionary parallel computer with per­
formance that's scalable from supermini to 
supercomputer - a capability for growth 
beyond the needs of any ap_£lication. 

An entry-level Flex/32' system starts 
you out with two 32-bit superminis, 2 
megabytes of local memory, 128 kilobytes 
of common memory and two VMEbus in­
terfaces. That's more power than two stand­
alone superminis. But that's just the 
beginning. 

Each F1ex/32 MultiComputer cabinet can 
contain up to twenty superrmni CPUs, each 
with 1 megabyte of RAM and a VMEbus 
interface, each performing more than one mil­
lion instructions per second. And since there's 
no limit to the number of cabinets you can 
connect, F1ex/32 can be configured and recon­
figured easily as your applications demand. In 
fact, F1ex/32 is the most change-tolerant system 
available today. 

What's more, since F1ex/32 is a Multi­
Computer, it can provide true concurrency in 
processing. Which means it can run many pro­
grams at precisely the same instant in time. 
That's the kind of teamwork you need in large­
scale real-time and scientific applications. 

The F1ex/32 comes with the software tools 
you'll need to help make the best use of its 
outstanding processin~ capabilities. Like 
our concurrent UNIX M System V operating 
systems. And languages like C, our own 
Concurrent C™, FORTRAN 77 with ISA 
extensions, RATFOR and the Flex/32 
Concurrency Simulator. A performant:e 
evaluation option is available to enable you 
to tune run-time performance for optimized 
applications. 

The F1ex/32 MultiComputer. The only 
general-purpose MultiComputer. No other 
system offers more performance and more 
capability for growth. So contact us today 
for more detruls. 

Fle~ible 



We've seen it happen again and again. dramatically improved responsiveness - with 
An OEM commits to a UNIX supermicro supplier the ability to expand all the way to 40 users (even 

on the strength of big promises and low prices. more, with our networking option). 
Months are spent developing or port- With separate 16-bit processors to 
ing software. For a while, everything handle terminal and disk 1/0 , Plexus 
seems OK systems run rings around the single-

Then comes the day when your best CPU competition (we've got bench-
customer tries to add a couple more marks to prove it). And with years of in-
terminals, and the whole system bogs the-field experience (and a complete 
down to a snailS pace. service network), we give you uptime 

Thats when its time to call Plexus. to match our high performance. 
Because for just a bit more than a So if your supermicro application 

"vanilla" 68000-in-a-black-box-run- IPILIE"llLJ~ involves 5 or more users, better call 
ning-UNIX, you can get a 32-bit Plexus ~ Plexus. 
multiprocessor system and enjoy Supermicros built for speed. Anything less is inviting tragedy. 

Plexus Computers Inc. , 3833 No rth First Street, Sanjose, CA 95134 (800) 556-1234 Ext. 560 ( in Calif. (800) 441-2345 Ext. 560 ) 

© 1984. UNIX is a tr•dcmark of AT&T Bell Laborntorb . CIRCLE NO. 40 ON INQUIRY CARD 



INTERPRETER 
An analysis of news, issues and trends affecting the computer industry 

OPTICAL RECORDING 
COMES OF AGE 
Industry experts expect this relatively young technology 
to trigger increased demand for data storage 

Raymond C. Freeman Jr. 
Freeman Associates Inc. 

After a decade of research, optical recording 
is entering the marketplace for data storage. 
Although several technical and commercial 
problems remain, the critical mass of players and 
funding suggests that this budding technology 
will eventually earn a significant share of the 
computer-storage market. 

The need for data storage has motivated sys­
tem integrators to look for devices of ever-higher 
density-thus , the interest in optical storage. 
These devices hold the promise of several or­
ders-of-magnitude density improvements , start­
ing at levels 10 to 40 times greater than magnetic 
disks. 

The market for optical disk drives intended for 
data-storage applications is projected to expand 
from a total of a mere 600 units worldwide in 
1984 to nearly 2.4 million in 1990. Revenue is 
expected to increase from $9 million to $7.4 
billion during the same period. (Revenues are 
stated at OEM, if-sold levels.) 

Technology evolves 

Optical recording uses light (a laser source) to 
transmit digitally coded information. The basic 
elements of an optical drive are the laser source ; 
the disk ; the drive mechanism; read/write spot­
forming optics; servo-controlled positioners; and 
data-channel , encode/decode and error-control 
electronics. 

Three basic types of optical disk systems exist: 
read-only , write-once and write-many. The first 
commercial optical disks were read-only. So far, 

MINI-MICRO SYSTEMS/April 1985 

OPTICAL DISK MAllKD 
TO Sii RAPm GROWTH 

TOTAL 
7.45 

REVENUE AT OEM ,~ 
IF·SOLD LEVEL ($BILLIONS) I 

I 
I 
I 

3.36 I 
I HIGH· 
I END 
I 
I 
I 

/ I 
I 1.70 
I I 
I I MIO. 
I I RANGE 
I I 

TOTAL I/ / 
$1.69 I I / 

/ .59 
I// 

2.39 / 1,, 
//,,, 1=":26= ~/ LOW-END 

TOTAL / ...-".~ .... 
.84 $.009 ~~ ... 

1984 1987 1990 
SOURCE: FREEMAN ASSOCIATES 

in production, they have not exhibited computer­
standard error rates . Write-once optical disks 
are just coming to market . Erasable optical ' 
devices have yet to appear commercially , but 
research is being carried out by at least 20 major 
corporations , including Philips Data Systems, 
Matsushita Electric Industrial Co . Ltd. , Sony 
Corp. of America and 3M Co. 

Competition should increase 

Currently , fewer than 10 manufacturers have 
announced data-grade, digital optical drives. 
Data-grade optical drives offer corrected bit-

In optical 
disks, low-end 
products are for 
office applica­
tions; mid-range, 
for super­
microcomputers 
and minicom­
puters; high-end, 
for mainframes. 
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error rates comparable to today's Winchester 
disk drives. The number of participants in this 
market is expected to increase steadily. The 
growth will occur not only in the low-perfor­
mance arena , which is attracting most of the 
early product activity , but also in the mid-range 
and high-end performance area. (Products are 
classified by performance, not capacity or diam­
eter. "Mid-range" is defined as having a transfer 
rate of lM to 2M bytes per second.) 

Storage Technology Corp., Louisville, Colo., 
a manufacturer of storage devices that filed for 
Chapter 11 federal bankruptcy protection last 
Oct. 31 , was the only declared manufacturer of 
high-end optical drives. No mid-range optical 
disk drives have yet been offered. 

Of the low-end optical disk drive manufactur­
ers, two are U.S. companies, two are Japanese 
and one is European . U.S. manufacturers are 
designing optical disk drives for general-purpose 
attachment to computers. Japanese companies 
concentrate on optical devices that are integral 
parts of document- and image-storage systems. 
(The Japanese Kanji character set requires an 
image-oriented storage process , motivating opti­
cal disk makers there to start with these applica­
tions.) Many Japanese companies are active in 
this market segment and indicate interest in 
eventually offering the drive portions of their 
subsystems for general-purpose OEM computer 
use. 

Information Storage Inc. , Colorado Springs , 
Colo., expects to have products available by 
mid-1985. Some companies are delivering early 
production or evaluation drives ; others continue 
to experiment with the technology. 

A number of companies have experimented 
with optical tape , including DocData N. V., the 
Netherlands , Laserstore Inc. , Princeton Junc­
tion , N.J., and 3M, St. Paul, Minn. The claimed 
advantages of optical tape include high capacity 
per media unit (estimated 5G to 50G bytes per 
reel), and low media cost. Optical tape products 
will probably gravitate toward sequential appli­
cations because of relatively slow access times­
a problem common to all tape forms. Also , 
because optical disks afford high storage per 
removabJe media unit and the data is more 
accessible, it remains uncertain how broad a 
market optical tape will earn. 

Layered market foreseen 

The ultimate nature of this fledgling market is 
still undetermined. Industry analysts believe, 
however, that the supply-and-demand forces in­
fluencing optical data storage will likely vary 
somewhat by product segment. 

Low-end drives will enjoy a fast-growing mar­
ket in applications such as office automation, in 
which demand is increasing for devices to store 
business documents , image-based material , cor­
respondence and graphics. Similarly , these de­
vices could be used to store and retrieve massive 
amounts of replicated material such as reference 
libraries and market-data files. 

Mid-range optical drives will enter a market 
populated by supermicrocomputers and mini­
computers. These products will be used as net­
work file servers as well as central computer 
peripheral memory. As multiuser operations be­
come more prevalent , high-capacity , readily ac­
cessible storage becomes mandatory. The built­
in backup characteristic of optical disks 
simplifies operational logistics. 

High-end optical drives will be used for mass 
storage in the mainframe environment. Tape 
files are cumbersome, expensive to maintain and 
too slow to access . Large organizations need 
masses of data without extensive labor pools , 
space and power devoted to them_ The sheer size 
of these systems points to the critical need for a 
technology change . 

Meets unique needs 

Based upon analysis of the unique perfor­
mance needs of various types of data storage , 
optical disk drives become attractive product 
candidates for several applications. The first 
application is the storage of both structured and 
unstructured databases. Currently, structured 
databases are processed on magnetic disks , and 
unstructured databases are stored on magnetic 
tape. Unstructured databases are seldom effec-
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If you've been stranded, 
we can deliver integrated UNIXsoftware to you now. 

It's a familiar story. different machine types, Uniplex-11 is unbeatable. 
A Unix OEM signs a contract for Office What's more, it isn't the product of a vivid 

Automation software, only to find himself imagination - it actually exists. 
shipwrecked when it doesn't turn up. For action now, send an immediate SOS in our 

If you're tired of getting nothing delivered but direction, and we'll sail straight to the rescue. 
promises, you now have an alternative. Urgent calls, mail or messages in bottles to: 

Uniplex Integration Systems can deliver all the Uniplex Integration Systems, Inc., 
integrated Unix software you need - Right now. Suite 1300 

Designed specifically for Unix, Uniplex 11<1Ml is a Glen Lake Tower 
proven single product solution. With worldwide 9400 N. Central Expressway, Dallas, Texas 75231 
sales already exceeding 25,000 on more than 35 Phone (214) 373-4971 

The leader in UNIX-based Integrated Software 

UNIX is a trademark of AT & T Bell Laboratories. Uniplex II is a trademark of Uniplex Integration Systems. Inc. 
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\Du callt build 
I . tomorrows systems 

with yesterdays drives. 
You've seen one small-disk drive, you've seen them all, right? 

Not exactly. One disk drive stands above all the rest. 
It comes from Maxtor. 
The company that refuses to produce disk drives merely as 

good as everybody else. Instead, we set new standards 
by producing the only 5~" disk drives worthy of the next 
generation of supermicros. Winchesters with 65 to 380 
megabytes of storage. And average access times of less than 
30 msec. 

And we don't mean prototypes. We mean full production. 
So, you can build the systems of tomorrow, today. And that 
can be a big advantage. 

For you. Or your competition. 

Maxtor Corporation, 150 River Oaks Parkway, 
San 1 ose, California 9 5134, 
(408) 942-1700, TELEX: 171074. 
Eastern Regional Sales Office: 
(617) 8"72-8556. 
Southwest Regional Sales Office: 
(714) 859-3100. 
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tively computerized due to a lack of economical, 
high-capacity storage and the necessary software 
to make such a database usable . These unstruc­
tured, often-enormous databases are a prime 
target for optical devices , which offer high ca­
pacity and fast access. 

Optical products to handle such applications 
can be tied to a central computer or distributed 
in the form of network file servers. Customer 
applications can include graphics, computer­
aided design/computer-aided manufacturing , 
document storage and retrieval , office filing, 
satellite data and applications in which a mixture 
of image and data is desirable. 

The second application is for journals. Journal 
information , which is generated sequentially , is 
currently captured on magnetic tape and stored 
off-line. Optical products are strong contenders 
for this type of recording because they offer 
high-speed transfer of large , sequential files , 
media removability and a non-alterable audit 
trail. 

Optical disks could also be used for backup. 
Fixed magnetic disks are often copied onto mag­
netic tape . Optical disks can be useful in this 
application because the media is removable and , 
currently , non-alterable . One prohibitive factor 
in certain environments may be media cost. 
Magnetic tape is reusable ; optical disks are not . 

Another possibility is report storage . Optical 
storage offers a spacious and accessible reposito­
ry for management reports that include financial 
or manufacturing data . Optical storage can alle­
viate the problem of accessing difficult-to-reach 
information, often encountered in the current 
data-processing environment. 

Archival storage would benefit from optical 
storage as well. Today , this application is the 
exclusive domain of magnetic tape, microform or 
paper. But records archived this way are not 
quickly accessible or machine-readable. Optical 
products bring the potential of storing large 
amounts of infrequently accessed data in ma­
chine-retrievable form . 

Reference storage is another possibility. Data 
for on-line reference storage is most commonly 
kept on magnetic disk. Applications are limited, 
however, because of the high cost per megabyte 
of storage. Optical disk represents an attractive 
alternative with its high capacity , low cost and 
reasonably prompt access times. 

Optical media can be replicated economically 
by contact printing, injection molding or stamp­
ing. This opens the door for electronic publish­
ing, database and software distribution and in­
formation-utility services. End-user applications 
include legal reference files, medical journals, 
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X-rays and financial data_ Because optical media 
is removable, it can easily b~ mailed or shipped . 

Optical disk drives could also prove valuable 
in transportation of data . Today , most data 
exchange between computers is through magnet­
ic tape. Recording is done in universally ac­
cepted formats, and the resultant tape is used for 
database and software distribution, as well as 
interchange. Optical disk media is also remov­
able and compact for the amount of data stored. 
For example , users can mail a compact disk 
containing about 500M bytes in 1/ 100 the volume 
and weight required by 1/2-inch tape reels. This 
option would be far less expensive per byte than 
transfer via telecommunications. 

Other applications that use optical disks' 
unique performance characteristics are likely to 
evolve. Electronic mail and voice store-and­
forward applications are prime examples. Mail 
and voice messages could be collected and stored 
on optical media and then physically transported 
via carrier. 

Changes in storage technique 

As optical disks move closer to commercial 
reality, long-term shifts can be expected in data­
storage architectures. Magnetic disks will move 
closer to main-memory-extension functions, and 
magnetic tape will move toward applications that 
call for very low-cost, removable, erasable 
media . 

When applications involve large sequential 
files, optical disks will be more cost-efficient 
than magnetic disks and will perform better than 
magnetic tape. Magnetic disks will be used for 
high-speed , high-volume processing. Tape will 
continue to dominate sequential storage applica­
tions demanding reuse of media. 

The maturation of optical-disk storage systems 
will require architectural changes as well as the 
development of supporting devices, such as low­
cost image scanners, advanced displays, elec­
tronic printers, and jukebox loaders capable of 
feeding several drives concurrently , before this 
technology's full potential can be realized. 0 

Raymond C. Freeman Jr. is president of 
Freeman Associates Inc ., a Santa Barbara, Calif ., 
management consulting and publishing 
company that specializes in data-storage 
markets and products . 
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IFATOWERXP 
ISN'T UP AND RUNNING, 

WEARE. 
The Tower® XP is 29 inches tall, 

7 inches wide and 7,000 service repre­
sentatives deep. 

It was built by nit-picking reliability 
fanatics to perform flawlessly. But in the 
real world, outside influences can give 

. ·t any system real problems. 
So we incorporated 

service features into the 
Tower XP that we hope 
you11 never have to use. 
Service features that 
no other manufacturer 
can even touch: 

A Service Division 
larger than most competi­
tive corporations, providing 
hundreds of thousands of 
hours of training for its 
personnel to ensure top­
notch service. 

Over 400 field service 
locations nationwide with 
centralized, on-line dis­
patching for immediate 

delivery and installation of replacement 
hardware components. 

User access to NCR's technical assist­
ance and problem-solving organization, 
24 hours a day via our toll-free number. 
Combined with Tower XP's extensive 
remote diagnostics, this service allows 
over 703 of customer problems to be 
solved over the phone lines. Person to 
person. Or computer to computer. < 

All backed by NCR's towering cor­
porate strength and dedication 
toOEMs. 

When you sell the Tower XP, you're 
selling service. For the long run. 

IDWERXP. 
BUILT FOR SYSTEMS BUILDERS 

BY NIT-PICKING FANATICS. 
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CIRCLE NO. 45 ON INQUIRY CARD 

NCR Corporation, U.S. Data Processing Group, OEM Systems Division, USG·l, Dayton, OH 45479. Nationwide (800) CAL L NCR. In Ohio(513) 445-2190 . In Canada (800) 268-3966. 
Tower is a registered trademark of NCR Corp. © 1985 NCR Corporation 



At 125 ips, Digi-Data's Fast Streamer is 
25% faster than others. Data is trans­
ferred at 200 Kbytes per second 
instead of the usual 160 Kbytes per 
second. That cuts down your back-up 
time per 2400' reel (including rewind) 
to about 6-1 /2 minutes at 1600 BPI 
(46 Mbytes unformatted) or 10 minutes 
at 3200 BPI (yielding 92 Mbytes unfor­
matted). And with 3600 ' tapes, unfor­
matted capacity increases to 138 
Mbytes (3200 BPI) and 69 Mbytes 
{1600 BPI). 

Actual capacity of course varies, 
since long records utilize the tape 

· more efficiently than short records . 

- • t • I • • 

Optimum back-up time requires 
continuous high speed data. Since 
some computer operating systems 
cannot always sustain streaming data 
rates, Digi-Data's Series 2000 Stream­
ers incorporate an adaptive streaming 
feature. Incoming data is monitored, 
and speed and gap length are 
adjusted to maximize throughput. 
Automatically. Without expensive 
cache memory. 

Write or call today for Series 2000 
specifications and for our application 
note on adaptive streaming . 

Digi-Data's products also include 
1/2" and 1/4" start/stop drives and 
systems. 

For quality tape equipment rely on 
Digi-Data, a leading independent sup­
plier for 22 years. 
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VERTICAL MARKET 
INTEGRATOR Applying integrated systems 

in industry, engineering and commerce 

AUTOMATION DEMANDS 
SYSTEM-WIDE PLANNING 
Implementing factory automation mandates close coordination 
between corporate and production departments 

Torben Moller and Leonard Bertain 
Integrated Automation Inc. 

Worldwide competition in markets that the 
United States once controlled has driven major · 
U.S. companies to plan "factory-of-the-future" 
automation schemes aimed at decreasing manu-

facturing costs and increasing productivity. To 
implement such systems, however, manufactur­
ers must evaluate sales order flow, investigate 
materials requirements, explore manufacturing 
process flow and integrate automation into 
corporate-wide data-processing systems . 

The first step toward an effective factory auto-
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SOURCE: INTEGRATED AUTOMATION INC. 

In a typical 
plant, local 
controllers drive 
mechanical 
devices to 
control various 
machines . 
Information from 
sensors and 
other operator­
controlled inputs 
helps control the 
process. The 
system stores 
this information 
and generates 
reports to 
management for 
analysis and 
transmission to 
other host 
computers . 
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mation strategy requires manufacturers to inte­
grate computer power in the corporate manage­
ment information system (MIS) department with 
real-time automation on the factory floor. Be­
cause sensitive information is usually stored in 
the MIS department , factory scheduling and 
database interfaces must fit smoothly with in­
stalled MIS equipment. Companies often use an 
area host computer to coordinate plant opera­
tions, including controlling production lines, ro­
bots and numerically controlled machines. Fac­
tory machines typically have embedded 
microcontrollers for real-time control , data ac­
quisition and inspection. 

After a company's corporate managers decide 

,lE}) SHOP FLOOR N 
~ 

DISPLAYS AND 
PRINTERS TO CORPORATE 

,1tiJl CONTROL 
PROCESSOR 

@3 

TRACKING RELEASE LINES TRACKING 
CONTROLLER CONTROLLER CONTROLLER 

to examine their factory's policies and proce­
dures , they might turn to a system integrator 
such as Integrated Automation (IA) Inc., Berke­
ley , Calif., that can solve their company's auto­
mation problems. IA tailors factory systems to 
users' needs . Using a three-phased approach 
consisting of system definition , detailed system 
design and system implementation , IA helps 
companies set up an automated factory (see "A 
three-step approach automates the factory, " 
below). Automated systems can provide qual­
ity control , strategic planning, vendor assess­
ment and product inventory tracking. 

IA begins by analyzing a company's resources 
and operation, defining how the company will 
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work in the future and determining how the 
employees will interact with the automation. 

Bar-code reader identifies faults 

as part of a product's molding. In these cases, a 
reader and code system employing visual and 
ultrasonic scanners provides the information for 
detecting and classifying faults . 

A primary facet of factory automation in­
volves parts tracking. Automating parts tracking 
calls for the integration of machine-readable 
identification codes using standard bar codes and 
bar-code scanning equipment with the user's 
installed identification and control systems. 
However, some operations requiring parts iden­
tification cannot use standard bar codes. Such 
operations include labels for merchandise with 
partially imperfect or skewed codes printed on 
metal and for merchandise with codes impressed 

The visual-inspection system uses a camera 
scanner that reads bar codes one line at a time. 
This scanning technique enables the system to 
react to the information contained in one line of 
pixels or to build an image area by counting a 
software-determined number of pixel lines. The 
camera builds an image of a label , and software 
determines the label's orientation and reads the 
coded information . The camera , which has a 
built-in light source, can detect imprinted edges, 
codes printed on shiny and non-reflective mate-

......... Iha....., 
Arvls Neal 
Integrated Automation Inc. 

Integrated Automation (IA) Inc. approaches the 
implementation of a complex automated system in 
three steps: system definition, detailed system design 
and system implementation. The three phases help 
estimate precise project costs because each estimate 
is made just before each phase of the project is to 
begin. The three-step approach also aids overall 
project planning because every phase includes a 
detailed analysis of the preferred approach for the 
next phase. The approach benefits users by offering 
low risk, flexible funds allocation, tight project control 
and low overall costs. 

System definition, the most important of the three 
phases, begins by precisely delineating the process 
to be automated and the existing process and 
compiles a customer "wish list." Given the system 
requirements and the preferred system concept, the 
IA project team details and categorizes the basic 
functions that the proposed system must perform to 
meet the requirements. This determines the size or 
performance required of the individual units that make 
up the system. The team also analyzes the interaction 
among functions to determine the type of equipment 

I 

A materials/product Information flowchart for an 
automotive assembly plant tracks materials 
through manufacturing. At each stage, scanners 
record the assembly identification numbers of each 
subassembly and the progress of each finished 
and partially finished assembly. The host computer 
stores and manipulates this information. 
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that should be used for each function. 
Next, the team proposes a functional system design 

to the user. If the design meets the anticipated needs, 
the team evaluates the available technologies to 
identify which would be the most applicable for each 
function . This evaluation process analyzes 
commercially available labels, scanners, input 
devices, conveyors, material-handling equipment, 
microcontrollers, data-processing equipment and 
communication devices. After considering such 
factors as cost, performance, reliability, maintenance 
and plant architecture, the team proposes a 
conceptual design and recommends a technological 
approach. 

In the final part of system definition, the team 
examines and predicts the time and costs 
requirements of the next stage in automation. 

Detailed system design, the next step, begins with 
a product and data flowchart that tracks where and 
how products move through manufacturing and how 
and when product information is transmitted to local 
process controllers and remote data processors. The 
project team decides which commercial systems will 
be used and which functions will require customized 
systems. The team also details system software 
flowcharts, develops the necessary software and 
orders the hardware. 

System Implementation, the final phase, involves 
the actual installation of the system. 

Arvls Neal is vice president of the process automation 
division of Integrated Automation Inc., Berkeley, Calif. 
Previously, he was a supervisor at EOCOM Corp. Neal 
attended California State University, Long Beach, Calif. 
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rials and raised dots molded into rubber. 
For more general-purpose applications , in­

spection systems can track moving webs of tex­
tiles, paper or metals . The camera monitors the 
width of the high-speed moving web by counting 
pixels. It reacts instantly to a width that varies 
from user-defined parameters. The system also 
looks for tears in the web by processing a 
predetermined number of clocked scan lines, 
which define an area on the moving web. In 
addition, the camera checks for variations in a 
material's brightness or reflectivity as criteria for 
fault detection and uses backlighting to deter­
mine the thickness of a translucent web . 

In a similar manner , ultrasonic inspection sys-

terns detect differences in the transmission or 
reflection of ultrasound . This difference signals 
the presence of air gaps in a bond or adhesive or 
the presence of irregularities in a homogeneous 
material. 

With visual and ultrasonic scanning systems , 
the user can specify how the system should 
define a fault . Relevant data that can be used as 
fault criteria include area definition , pixel count, 
gray-scale thresholds and averaging. The user 
can also specify that the system compare data 
samples to find images with actual faults. The 
resulting system would then scan actual faults , 
extract relevant parameters and build them into 
a recognition system. 

AUTOMATION REQUIRES INTEGRATION 
WITH CORPORATE MANAGEMENT l•ORMATION SYSTEMS 
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SOURCE: INTEGRATED AUTOMATION INC. 

In the "factory of the future," factory scheduling 
and database interfaces will fit smoothly with installed 
MIS equipment. Companies often use an area host 
computer to coordinate plant operations, including 
controlling production lines, robots and numerically 

controlled machines . Driven by information generated 
from the raw materials warehouse, manufacturing 
facility and finished goods warehouse, the central 
corporate computer can provide a daily log of 
company-wide activity. 
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After specifying how the system should define 
faults, the user can determine how the system 
should classify , or react to , detected faults . For 
example , the user could specify that the system 
react by generating feedback to an operator, 
who would then adjust a valve on the production 
line. Another way the system could react to a 
detected fault would be to sound an alarm 
signaling life-threatening conditions. 

Shop-floor control tracks motion 
To demonstrate the feasibility of factory auto­

mation, IA is installing an integrated shop-floor­
control system in an automobile assembly plant. 
The system will feature inventory control and 
" just-in-time" delivery , which means that the 
system will closely monitor inventory so that the 
company does not need to keep a large stock on 
hand. This lowers inventory costs by shortening 
product lead times and allowing the user to avoid 
ordering too many of a particular item. The 
shop-floor system also will allow corporate man­
agement to access the shop-floor database. The 
company will eventually install quality-control 
equipment , parts/materials-tracking systems and 
an interface to the company's MRP system. 

The analysis of the automobile plant concen­
trated on tracking the movement of vehicles 
through the plant. Based on this analysis , IA 
developed scheduling algorithms to insert vehi­
cles into assembly in a predetermined order. 

During operation , the automobile plant's 
shop-floor-control system gathers undifferenti­
ated car bodies into a scheduling area. Once they 
are gathered , the system determines the options 
to be added to each car and the order of adding 
the options , based on the time and materials 
required for each option. As the car bodies leave 
the scheduling area , the shop-floor module as­
signs them a machine-readable code by which 
the system tracks the bodies' progress . 

The system also assigns a set of operations to 
the machine-readable code of each car. The 
module then moves the car bodies to a holding 
area. There it schedules them for painting and 
other operations . After leaving the holding area , 
the cars move to the assembly line . Scanners 
read the code as the cars travel along the assem­
bly line . The decoded data tells robots or opera­
tors to perform certain assembly tasks , to re­
move a car from sequence for special operations 
or to pass the car along the line. 

The computer system can handle exceptions 
for different options. For example , if the system 
sends cars A, B and C to the assembly line and 
designates car A to receive an air conditioner, 
car A would at some point leave the scheduled 
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sequence on the assembly line. Scanners would 
monitor the car's movement, and a terminal 
would record work done. After installation of 
the air conditioner, the car would re-enter the 
line in a different sequence. Using tracking algo­
rithms, the computer system would update the 
sequence of events. 

In other instances, however , the user can 
decrease the number of code scanners because 
the system knows in advance the sequence of 
events and how to correct mistakes that might 
occur. For instance ; the system could schedule 
cars A , B and C to be painted in a sequence that 
could not be interrupted. But , if a painting robot 
improperly obscures the code on B, the next 
scanner might read B's code as " A" (unknown) 
or "C." To correct this mistake , the system 
recognizes and treats the unknown code as B or 
signals the shop floor to re-mark car B. 

At some points on the assembly line, a process 
is not associated with a particular car. In this 
case, the computer system uses " item presence 
detectors" to ensure that the sequence of car 
bodies has remained intact . By knowing where 
and when each operation is to occur, the system 
ensures that each workstation receives a suffi­
cient supply of parts and materials to continue 
operating. 

Because a holdup can cause delays through­
out the plant , the shop-floor-control system in­
cludes a broadcast system that sends instructions 
over the data network. D 

Interest Quotient (Circle One) 
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A bar-code 
reader uses 
II ne-by-11 ne 
scanning to 
build an image 
of a label. The 
label includes a 
five-digit code, a 
checksum digit 
and an 
orientation 
region that 
enables the 
scanner to 
recognize the 
label's position. 

Torben Moller is a 
senior scientist at 
Integrated 
Automation (IA) 
Inc, Alameda, 
Calif. Leonard 
Bertaln is a 
marketing 
manager at IA. 
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Multibus 
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System ~! 
Made ~asy yf 

OEMs get products to market 
faster with SMS microcomputer 
foundation systems, storage 
systems and Winchester 
controllers. These products 
already support popular operating 
systems such as iRMX*86/286, 
Xenix**, CP/ M*** and others. 

Whether you select 8086, 80286, 
68000, Z8000 or another Multibus* 
single board computer you can 
choose the SMS product to fit 
your packaging needs. 

The attractive floor standing SMS 
8000 Model 40 microcomputer 
system provides from 10 to 280 
Mb of 5-114" Winchester storage, 

one or two 5-1/.i" floppy disk 
drives, one 8" floppy, a 5-W' 
streaming tape and includes a 
Multibus backplane - all in a 
single 5-1/.i" enclosure. 

An integrated "System 
Foundation Module" contains all 
the peripheral control logic plus 
operator status, test and set up 
capability without taking any 
backplane space. 

Table top or rack mount 
enclosures are also available for 
the Model 40. 

If you have your own Multibus 
backplane, plug in the SMS 8000 
Model 60 storage system. It 
occupies only 5-114" of rack space 
and comes in all the peripheral 
configurations of the Model 40. 

•11• 
Scientific Micro Systems. Inc. 

339 N. Bernardo Avenue, Mountain View, CA 94043 
(415) 964-5700 TWX: 910-379-6577 

For high volume or unique 
packaging requirements the 
FWD8001 / FWD8006 single board 
controllers are INTEL*215 
compatible and support 8" 
Winchester/ floppy, 5-1/.i" 
Winchester and 5-1/.i" or 8" floppy 
disk drives. 

•Trademark of Intel Corporation 
••Trademark of Microsoft Corporation 

···Trademark of Digital Research . Inc. 

SMS SALES OFFICES: Seattle, WA (206) 883-8303; Boston, MA (617) 246-2540; Atlanta, GA (404) 296-2029; Morton Grove, IL (312) 966-2711 ; Melroae Park, IL (312) 345-5320; 
Arlllngton, TX (817) 429-8527; Phlladelphla, PA (215) 860-8626; Green1boro, NC (919) 292-8072; Laguna Hilla, CA (71 4) 643-8046; Mountain View, CA (415) 964-5700. 
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"Tell me what you 
want in ·a custom · 
OEM modem, and 
I'll give it 
to you in 
60 days." 

Weldon S. Bankston 
National OEM Sales Manager 
CTS DATACOMM 

"I'll give you Computer Aided Design capability." 
Using Computer Aided Design equipment our engineering staff can create the custom 
electrical interfaces or unique board configurations you demand. Then, within 60 days, 
you'll have a prototype modem. Standard RS232C, TTL or custom interfaces are also 
available. 

"I'll give you a high performance, quality modem at a competitive 
price in whatever quantities you need." 
CTS' signal processor/ micro processor approach to modem design is so unique and 
reliable we've applied for a patent with over fifty claims. And years of experience in OEM 
support manufacturing with the latest in sophisticated production equipment insures 
your modem will be of the highest quality and at the best price and on time. 

"And I'll give you 89 years of reliability and stability." 
CTS Corporation has supplied the communications industries since 1896 when it began 
manufacturing wooden, hand cranked, wall mounted telephones for rural communities. 
Today, for your current modem needs, we can give you design flexibility, experienced 
engineers, advanced technology, reliability and a competitive price. And all within 60 days. 
Call Weldon at 408-356-3868 or write us and find out more about what you can get. 

MINI-MICRO SYSTEMS/April 1985 

DAT A COMM Products Division 
6900 Shady Oak Rd. 

Eden Prairie, MN 55344 
612-941-9100 

New to the industry since 1896. 
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SUPERMICROSa SUPERMICRO BRAVES HARSH 
lllYIRONMENTS ..................... 85 
It takes a rugged machine to withstand the rough handling, contaminants and 
shocks of harsh environments such as factory floors. One example is Charles 
River's new Universe 2400, a full 32-bit, UNIX-compatible supermicro that 
sports the 32-bit VMEbus. 

MINICOMPUTER SOFTWAREI INTEGRATED 
SOFTWARE SPURS MINI MARKET ........ 95 

p. 85 . ...... Braving the elements " Personal-computer imperialism" isn't about to vanquish the role of 
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minicomputers in office automation. Minicomputer manufacturers and 
software development companies are rising to the personal-computer 
challenge with integrated OA software schemes and new machines to take 
advantage of them. Major players with recent introductions include DEC, 
DG, HP, IBM and Wang, as well as a score of independent software 
companies. 

MINICOMPUTER HARDWARla SUPIRMINIS 
SHAPE UP AS DIPARTMINTAL CPUs ..... 109 
Superminicomputers can form the backbone of distributed data processing 
environments. These departmental CPUs are being called on to handle 
everything from database management to document image and capture, and 
each of the major manufacturers has recently introduced enhanced machines 
to handle the various tasks. 

UNllfl'ERRUPTIBLE POWER SYSTEMSa UPSes 
WIN CONVmTS DISPln OBSTAG.ES ..... 119 
High-voltage spikes, surges, sags, brownouts and bl~ckouts can cause a lot 
more stress than can signing a check for an uninterruptible power system. To 
make things easier, new UPSes are cheaper, smaller and quieter. Our feature 
roundup also includes a comprehensive listing of UPS vendors and their 
products (p 131). 
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SUPERMICROS 

SUPERMICRO BRAVES 
HARSH ENVIRONMENTS 

Universe 2400 rolls up its sleeves 
with full 32-bit data and address paths on a VMEbus, 

up to 64 ports and a rugged shell 

Jim Isaak 
Charles River Data Systems Inc. 

The harsh environment-factory floor , vehicle 
or remote location-is new to the supermicro­
computer, yet this is the territory it's lately been 
expected to inhabit. The Universe 2400 , made by 
Charles River Data Systems Inc. (CRDS) , 
Framingham , Mass., is designed for such work­
ing conditions . Its hardware , software and pack­
aging advances allow it to operate from 0 to 40 
degrees Celsius ambient temperature , it is resis­
tant to moisture and particulate matter , and it is 
unlikely to disconnect , withstanding routine vi­
bration and rough handling. 

The Universe 2400 is based on a 12.5-MHz 
Motorola Inc. MC68000 microprocessor , a 4K­
byte cache memory , a MC68000-based peripher­
al controller and multiple l/O processors , also 
MC68000-based . It uses the 32-bit VMEbus and 
supports two operating systems: UN/System V, 
which is CRDS' implementation of UNIX Sys­
tem V, and UNOS , CRDS' UNIX-compatible , 
real-time operating system. · 

The Universe 2400 is built around the VME­
bus ir;i an effort to enhance the machine's struc-

The Universe 2400's cache connects the 
32-bit VMEbus to the 16-bit data-pin 
structure of the MC68000 microprocessor. 
Cache "hits " are detected by indexing 
high-order with /ow-order address bits and 
a comparison to the high-order bits of the 
address register. 
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ture and operational capabilities . The character­
istics of the VMEbus are well-known in the 
industry, and CRDS' choice was made easier by 
the company's extensive experience in using a 
32-bit data path . (Its existing products are based 
on the VMEbus predecessor , the VERSAbus.) 
The VMEbus' reliability has led to its wide-

spread use since 1982 and to proven, published 
standards. 

Printed-circuit-board integrity also affects reli­
ability. The VMEbus specifications call for end 
panels of metal that can be screw-mounted to the 
back of the chassis. These reduce the effects of 
bouncing and vibration, which can loosen 
boards. VME specifications also call for the use 
of DIN-standard connectors, which eliminate 
corrosion. 

12.5-MHz MC68000 MC680001/0 
MC68000 ,., 1/0 EXPANSION 

MC680001/0 
EXPANSION 

~PARALLEL 
PORT 

The form factor also affects the ease of config­
uring the system. While the VMEbus' double­
Eurocard format (233.3 mm by 160 mm) has its 
drawbacks (see " Why ride the VME bus?" be­
low), it nonetheless encourages the allocation 
of single-purpose functions to each card; because 
12 VMEbus cards fi t in the compact package , 
system designers can tune the configuration to 
specific needs. That is an important considera­
tion in tuning process-control and monitoring 
configurations because a single VME card fail­
ure affects relatively few processes and the faulty 
card can be easily isolated and replaced. It also 

CPU PROCESSOR 

I I 

4K-BYTE 
CACHE 

j_ 

I J 
MAIN SELECTOR 

MEMORY CHANNEL 
INTERFACE 

J_ 

I 
DISK 

CONTROLLER 

PORTS PORTS 

I I 
SERIAL MULTIPLEXER CHANNEL 

32-BIT VMEBUS 

SCSl/SASIBUS 

A 32-bit VMEbus interfaces the main 
processor, memory and 110 processors . The 
selector channel interface connects burst­
mode or block-transfer devices on the 
SCSI/SAS/ bus . 

Why.W. ... YM._! 

For the introduction of the Universe 2400 
supermicrocomputers, Charles River Data Systems 
Inc. (CRDS) has switched from the VERSAbus to 
the VMEbus. 

A number of considerations went into the 
decision to implement the 32-bit VMEbus. First, the 
OEM-sales orientation of the system is such that 
CRDS cannot produce all of the interfaces needed 
to address the range of potential applications. To 
provide access to the interfaces, for example, 
CRDS had to select a standard, non-proprietary 
bus. The Universe 2400 fami ly allows a user to pull 
out the CPU boards and replace them with other 
processors. CRDS expects to do this with the 
MC68020 when it is available in volume, but 
another supplier's boards could be used to 
upgrade as well. In any case, the VMEbus allows 
for freedom of reconfiguration. 

Second, the Universe 2400 is aimed at light 
industrial environments; the environmentally secure, 

airtight seals of the VMEbus DIN connectors-and 
the boards that screw into the chassis-suit that 
market. 

Third, a bus must be more than simply 
non-proprietary-it must be widely accepted. 
CRDS says that it has carefully compared VMEbus, 
NuBus, Futurebus and Multibus II and has 
determined that the VMEbus is five years ahead of 
the others, based on its track record . Also, its 
electrical compatibility with the VERSAbus makes 
the transition easier. 

CADS believes the 32-bit bus standard is a 
horse race between VMEbus and Multibus II. Both 
will eventually have IEEE support and a number of 
implementations. According to the company, it is 
highly desirable to implement the bus that provides 
the widest selection of devices. This provides 
competitive pricing for volume items (such as 
added RAM) and the ability to get the specific 
capabilities a user needs in an interface. 
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Equinox didn't invent the Data PBX ... 

we just perfected it! 
All the Data PBX features you need 
Port selection: User-controlled terminal switching 
between computers. 
Access control to keep your database secure from 
unauthorized personnel and to protect dial-in lines 
from "hackers". 
Port contention or sharing for maximum port 
utilization and economy 
Network control from a central point; alter system 
configuration, collect statistics and perform diagnostics. 
Non-blocking architecture permits 660 full-duplex 
connections at 9600 bps. 

Plus these Equinox only features 
Expandable from 24 to 1320 lines without taking your 
system down. 
User-friendly menu-driven battery-backed 
configuration plus on-line help. 
Compact dimensions: 360 lines in the unit shown 
above. Less than one sixth the size of Micom or 
Gandalf PBXs! 
Simple do-it-yourself installation using low-cost 
modular telephone wiring . 
Complete system backup with auto-switchover 
power and logic, plus comprehensive on-line 
diagnostics. 
And the price: under $100 per line. No other LAN 
compares! 

Call 1-800-DATA-PBX* for a free color brochure and on-site demonstration. 

EQU~QX 
12041 SW 144th Street, Miami, Florida 33186 *In Florida call (305) 255-3500 · Telex 289307 
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C/bltze 
1Wrnlt, ~front­
panel controls and sOphisti­
ceted firmware are an tai­
lored to the needs of 
the surveyor, drafter, 
oceanographer, geophysicist 
and land developer ... to 
name but a few. You can gen­
erate superior architectural 
elevations, contour maps, 
circuit-board layouts and 
assembly drawings quickly 
and accurately on bond, 
vellum or synthetic media. 

Visit us at NCGA Booth #852 

ceipablty.RS-232-C 
interfadng is standard, 

with altemate protocols avail­
able. The DMP-41 is easy to 
live with, adhering to FCC 
Class B requirements. UL list­
ing pending. 

POINT . .. Minutely 
defined step size and high­
resolution logic-combined 
with robust drives and opti­
mized pen ballistics enable 
you to create plots of high pre­
cision and surpassing quality. 

DiJ®OD0ts®DU 
1naf'rumanf' 

*suggested US retail $2,995 
CIRCLE NO. 54 ON INQUIRY CARD 

For the name, ad­
dress and phone num· 
ber of your nearest 
representative, 
write Houston 
Instrument, P.O. 
Box 15720, Austin , 
TX 78761. Phone 
512-835-0900, or 

800-531-5205 if outside 
Texas. In Europe contact 
Houston Instrument Belgium 
NV., Rochesterlaan 6, 8240 
Gistel, Belgium. 
Tel 059-27-74-45, 
tlx 846- 81399 . 
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SUPERMICROS 

means there is space for seven or eight expansion 
interfaces , depending on the amount of memory 
in the system. 

Finally , the popularity of the VMEbus indi­
cates that it has become a de facto standard 
among 32-bit supermicroprocessors in industrial 
applications. This consideration far outweighed 
the advantage of the familiar VERSAbus form 
factor and the risk of trying other buses. 

A choice of operating systems 

CRDS provides two operating systems , both 
compatible with UNIX System V and the /usr/­
group 1984 standard. UN/System V enables 
users to write application software with the full 
set of UNIX development tools and run it under 
UNOS, a run-time, real-time operating system 
that handles application programs written under 
UN/System V and any 1984 /usr/group standard 
application software . 

Because CRDS has been oriented to real-time 
systems from the company's inception, the Uni­
verse 2400 incorporates a number of features 
that enhance performance. These performance 
features include: 

• Interprocess synchronization, which allows 
a system to wait for multiple inputs and main­
tains a history of them so they cannot be lost 

• Shared data facilities, which allows two 
processes to share a memory area and thus 
communicate at the highest speed possible 

• Priority scheduling , which allows a user to 
process tasks in the priority required to meet 
performance goals 

• Real-time-oriented device driver interfaces. 
which allow a user to develop or modify device 
drivers without system source code . 

Other UN/System V features affect data integ­
rity and reliability . Record and file locking pre­
vents the accessing of a file when a person or 
process is modifying it. Bit-map file allocation 
prevents duplicate entries from being made and 
reduces disk-access time by supporting contigu­
ous file allocation . Exception-processing control 
enables subroutines to identify and handle ab­
normal conditions in place of the operating 
system. Bad-block handling automatically maps 
around a bad section of a disk. 

To operate industrially , a computer system 
needs software that supports real-time opera­
tion, assures data integrity and makes the system 
easy to use . The latest revision of UNOS, re­
leased at the same time as the Universe 2400, 
incorporates such features. 

Automatic start-up , during which UNOS auto­
matically configures the system , identifies the 
peripheral devices on the system , initializes the 
drivers for them and enters the multitask appli-
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HOT AIR 

HOT AIR 

When the Universe 2400 is mounted on its 
tower stand, its fans draw cool air into the 
box through filtered vents near the floor. Air 
is drawn directly over the power supply, 
through the card cage and out and through 
the slots near the top of the outer case. 

cation-program environment. 
An automatic-recovery capability determines 

whether the Universe 2400 has been shut down 
abnormally and verifies and validates the disk's 
integrity. That allows applications to reinitialize 
through the user or control environment. The 
Universe 2400 recalibrates itself, runs diagnos­
tics and restarts itself without user intervention. 

Contiguous files increase performance beyond 
most UNIX files by speeding disk access of 
files . To increase the speed and assure integrity, 
files can be written directly to a disk , bypassing 
the disk cache. This is essential for assuring that 
data logging and transaction updates are com­
pleted under application control. 

Important features of real-time applications 
include UNOS' event-count synchrm1ization , the 
elimination of processor wait states and the 
creation of a 256-level priority scheduler that 
provides precise application control of processor 
allocation. 

To permit a single basic-level system to span a 

PLASTIC OUTER 
PANELS 
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wider range of applications, CRDS built expan­
sion capabilities into the Universe 2400. The fact 
that it uses a 32-bit bus, supports 32-bit address 
spaces and has 32-bit memories and 32-bit disk 
transfers means it can be upgraded to run the 
Motorola MC68020 microprocessor-which can 
double the system's 1.25-million-instruction-per­
second computational capacity-when the chip 
becomes available in production quantities this 
year. Another way to improve calculation speed 
is to include an optional hardware floating-point 
board. Software support for the board is 
provided in C, FORTRAN, Pascal and BASIC. 
Universe 2400 can be mixed with the 
VERSAbus-based Universe 68 units, as well as 
other vendors' equipment, by using the Universe­
Net software with IEEE 802.3 hardware sup­
port. 

Universe rolls up its shirt-sleeves 

To operate in a harsh environment, the Uni­
verse 2400 is encased in a structurally folded 
sheet-metal cabinet that can be mounted in a 

......... ry 

•Model: Universe 2400 
•Manufacturer: Charles River Data Systems Inc., 

983 Concord St., Framingham, Mass., 01701, 
(617) 626-1000 

•Price: $9,955 in single-unit quantities; volume 
discounts available; 90 days ARO 

•Processor: 12.5-MHz Motorola Inc. MC68000 
•Cache: 4K-byte, 45-nsec static RAM 
•Addressing: 24-bit, 1 OM-byte maximum physical 

memory 
•Bus standard: VMEbus, 12-slot, full 32-bit data 

and address path; more than 40M-bit-per-second 
(bps) maximum bandwidth; 12M- to 19M-bps 
sequential block transfer to memory 

•Memory management: eight-segment 
user/eight-segment system address translation 
and protection 

•Chassis slots: 12 (seven unoccupied) 
•Selector channel: small computer systems 

interface (SCSI), MC68000-based 
• Expandablllty: Serial ports, four (one with 

modem) to 64; parallel ports: zero to seven; 
RAM, 512K bytes (parity) to 10M bytes (parity or 
error correction code) 

•Disk: 20M- or 35M-byte to 360M-byte; access 
time, 80 msec for 20M, 38 msec for 25M; 
300K-byte peak transfer for each 

•Backup: 45M-byte 1/4-inch streaming tape 
•Interchange: 320K-byte to 1 .2M-byte floppy disk 

tower configuration, in a standard 19-inch rack, 
in a National Electrical Manufacturers Associa­
tion standard enclosure, on a wall or on a 
desktop. The power supply meets Federal Com­
munications Commission, Canadian Standards 
Association and Verband Deutscher Electro­
niter specifications. 

When mounted on its tower stand , the Uni­
verse 2400 is impervious to damage from spills 
because its top surface is curved and liquids 
move along a conduit until driven away from the 
machine by air from the side vents. The tower 
lifts the 2400 above the floor for both improved 
airflow and protection from wet or damp floors 
and dirt. 

Because of the unit's dimensions-17 by 121/2 
by 21 inches-its center of gravity is low enough 
to eliminate the need for wide-splayed feet on 
the tower mount. All cables are attached at the 
rear of the unit and a key control panel in front 
holds a " locked on/locked reset" and a status 
display. Locked reset effectively disables the 
system even with the power on, providing system 
security while still complying with the industrial 
requirement that factory-floor equipment be 
easily switched off in case of emergency . 

The box accommodates four half-height 51/ 4-

inch devices in combinations of Winchester 
disks, floppy disks or streaming tape units. 

The case is cooled by three two-speed fans 
that circulate air from bottom to top. The power 
supply has its own fan to improve overall unit 
cooling and is isolated in a chimney atop the 
tower. Air is drawn through filters to remove 
airborne particles. 

In a cool office, the Universe 2400's fans can 
be set on a quiet , low, 55-cubic-feet-per-minute 
setting. In a warmer environment, users can 
switch the unit to the higher setting and it will 
operate in ambient temperatures that reach 40 
degrees Celsius (104 degrees Farenheit), making 
this supermicrocomputer a sensible choice for 
harsh environments. D 

Jim Isaak is director of product planning at 
Charles River Data Systems Inc., Framingham, 
Mass., and chairman of the IEEE committee 
(P1003) on UNIX standards. He has worked in 
marketing management and system engineering 
at Data General Corp. , Westboro, Mass. , and 
has a master's degree in electrical engineering 
from Stanford University, Stanford, Calif. 
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J' Human Designed Systems' 
,,-HDS200 Display Terminal Family 

, 
HDS 
human designed systems, inc. 
3440 Market Street o Philadelphia, PA 19104 
215-382-5000 

EASY ON 
YOUR EYES - -. - :. :. -- :. :. ---

- ~ -.--.. --- -.- - ~ .. -- --· - - - - -- .:..-~ ---- =--· -- - --- ----

Large, high-density characters make the 
HDS200 terminal the easiest to work with, even if 
you work with terminals all day. Our 15" monitor 
has more viewing area (62% more than compet­
itive sc ee1111) 80 you can work comfortably. 

A small, one-square-foot footprint lets the 
HDS200 terminal coexist comfortably with all 
your <fesktop tools. A far cry from other 15" 
displays that dominate your desk. 

EASY ON 
YOUR BUDGET 
In addition to the high resolution and smal 

tprint that identify all terminals of tl) 
0 family, each display has a unique se 

capabilities. The HDS200 AN 
terminal- B0/132 column 

olatile keys, smooth s ro 
, four pages of memory 

(o s, viewports, multiple 
character seta and multiple computer network­
ing. And only $995.* The HDS200G graphics 
terminal - all the above plus 720 x 350 high· 
resolution screen, Tektronix 4010/4014 
emulation (also Retro-Graphics, Visual, and 
others), local printer support with large buffer, 
and more. For only $1295. • And there are 
advanced APL models also. 
'"Single quantity price. Siqnificant quantity discounts available. 

It's easy to qet your hands on a HDS200 Display Terminal. Call 215-382-5000 or Atlanta: 404-391-9763, Boston: 617-449-6446, Detroit· 
313·471-2807, Los Angeles: 213-410-9454, New York Metro: 201 -624-1372, Philadelphia: 215-382-5000, Upstate NY: 716-223~ 
San Francisco: 415-692-4184, Toronto: 416-362-1063 or Washington, DC: 301-279-5775 for a free trial in your office. 
HOS llld HOS200 ire trademirlla ol Hum1n Designea Systems. Inc. DEC ls a trademark ol Digital Equipment Corporation. Tektronix is a trademark ol Tektronix. Inc. Retro-Graphics is a trademark of Digital Engl1111rlng. Ille. 
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The exceptional flexibility of 
the ESP6310 terminal 

sets it sharply apart from 
the crowd. 

Upgradable to an IBM® PC workstation. Add an ESP 9310 module and your 
ESP 6310 becomes an IBM PC. You get a loaded terminal and a personal computer 
on a single footprint. That's unsurpassed present and future flexibility. 

7 terminals in one. Menu selection of emulators for Televideo 925/910PLUS~ 
ADDS Regent 25/Viewpoint~ Esprit II, Hazeltine 1500 and Lear Siegler ADM3A~ 
And we throw in extra features in every mode, including our IBM PC compatibility. 

Bridges old and new technologies. Works with either embedded or non­
embedded video attributes to save spaces on the screen and hassles in the 
programming. 

Loaded with features. Non-glare 14" screen. An amber display is optional. Tilt & 

swivel. Line drawing graphics and smooth scroll. 25th status or message line. Low 
profile DIN keyboard. 22 programmable function keys. 

For more about the ESP 6310, the flexible terminal with the unlimited future, 
call Esprit (Es-pree) toll free at 800-645-4508. In NY State 516-293-5600. 

~Registered trademarks, IBM, International Business Machines Corp. Viewpoint and Regent 25, Applied Digital Data Systems. The ADM3A, Lear 
Siegler, Inc. Televideo 925/910PLUS, Televideo Systems, Inc. 

Systems, Inc 

PEACE OF MIND TECHNOLOGY 
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~=- Maxell Gold. 
Precious metal 

for your 
31h" and 514" 
high density 
disk drives. 

Prospecting for quality? 
Tap into the Gold Standard. 
Maxell. We were the first to 
make the 51/4" high density 
floppy commerically available. 
And this same technological 
expertise is reflected in the 
superb performance of our 
31/2" microdisks. Maxell Gold. 
Industry leaders in durability and 

error-free performance. Quality i YEiiiliiiiiiiiij~~~~ your drives can depend on. L! 

maxell8 
IT'S WORTH IT. 

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.]. 07074 201-641-8600 
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MINICOMPUTER SOFTWARE 

INTEGRATED SOFTWARE 
SPURS MINI MARKET 

New software packages for minicomputers 
offer an alternate route to office automation 

Michael Tucker, Associate Editor 

System integrators are still debating whether 
office-automation projects are best tackled with 
multiuser minicomputers or local area networks 
of microcomputers. Now "personal computer 
imperialism" is creating a new generation of 
integrated office-automation software that could 
weight the balance in favor of multiuser systems. 
Personal computer integrated products upgraded 
for minicomputers, and new multiuser system 
products inspired by them, are combining user 
friendliness with cross-vendor links to make mini­
computers accessible to individual managers . 

"The excitement has gone back to the larger 
vendors and their minicomputers ," says Kath­
leen Carey, senior associate editor of market 
research company Data pro Research Corp., 
Delran , N.J. While a year ago some observers 
speculated that minicomputers couldn't compete 
with user-friendly desktop machines on the of­
fice-automation front, today IBM Corp. , Wang 
Laboratories Inc., Digital Equipment Corp., 
Hewlett-Packard Co. and Data General Corp. 
have all brought out integrated office-automa­
tion packages for minicomputers. 

Software development companies , mean­
while , are taking advantage of their experience 
with personal computers and the emerging 
UNIX market to enter the minicomputer area in 
a big way. Companies introducing new or modi­
fied integrated ·software for minicomputers in 
the last few months include Cognetic Systems 
Inc., Handle Technologies Inc., Access Technol­
ogy Inc. , Applix Inc., Quadratron Systems Inc., 
Century Business Technologies , UniPress Soft-
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ware Inc. and Inspiration Systems. 
Analysts explain the sudden flowering of a 

supposedly dying minicomputer software indus­
try as a natural reaction to microcomputers. 
"Personal computers fueled a real drive for 
integration at the departmental level," says 
Peter Lowber , senior market analyst with the 
Yankee Group, Boston , "and the mini-computer 
vendors are well-positioned to take advantage. " 

Handle Tech­
nologies offers 
a broad software 
package that 
gives UNIX­
based minicom­
puters an in­
tegrated word­
processor, list 
manager, 
spreadsheet 
(shown), busi­
ness graphics 
generator and 
spelling checker. 
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Perhaps the 
most 
Interesting 
aspect of 
Wang Office is 
that It can be 
purchased in 
pieces. 

Lowber dismisses the idea that microcomput­
ers alone can achieve office automation . "On the 
departmental level , you need a processor big 
enough to act as a file server and as a gateway to 
the outside world." 

Datapro's Carey agrees: " I don't think the 
LAN question is as important as it was once. All 
of a sudden the big vendors-DEC, Wang, IBM , 
everybody-are doing amazing things with their 
minicomputers. Their workstations are getting 
smaller and friendli er. They' re integrating voice 
and [other] new communications methods into 
their systems, and they're opening up communi­
cations to multiple hardware vendors." 

selections. IBM has also recently brought out 
PROFS/PC2, software that allows the IBM PC to 
act as a workstation in a PROFS network or even 
to perfo rm selected PROFS functions, such as 
e-mail , on its own. 

Wang, Lowell , Mass . , offe rs Wang Office for 
its VS series of computers. Wang Office gives 
users electronic mail , an electronic calendar and 
a file-management system. The file manager 
allows users to store and retrieve documents , 
messages and- with optional software and hard­
ware--even pictures. Users can also invest in an 
optional word processor, a database manager, a 
spreadsheet and a graphics facility. 
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As the ranking heavyweight in any market 
even remotely related to minicomputers, IBM 
offe rs Professional Office System (PROFS) fo r a 
variety of its machines running on the VM/SP 
operating system . In some ways the primary 
example of integrated software for minicomput­
ers, PROFS combines a word processor with 
electronic mail and " personal computer-like ad­
ministrative functions" (specifically, a calendar 
that automatically reminds the user of upcoming 
events). It also incorporates a search facility so 
that users can retrieve electronic mail or other 
documents from their individual files by author , 
date, subject , addressee or key word. 

An unusual aspect of Wang Office is that it can 
be purchased in pieces . For the newcomer to 
computing who's thinking, "safe and sane," an 
entry-level package, subtitled VSOffice/l, offers 
e-mail and the calendar alone well within the 
newcomer's speed limits. For users in need of a 
bit more horsepower under the hood , VSOffice/ 
2 throws in a file manager. For the grand prix 
crowd , VSOffice/3 provides such features as 
revisable menus and spelling checkers . 

Last December , DEC of Maynard , Mass., 
int roduced a new version of its integrated office 
system, All-in-1. In its original incarnation, All­
in-1 met with mixed reviews. The latest version is 
expected to satisfy old critics and to throw in 
some new wrinkles at the same time. 

Users access PROFS from terminals or work­
stations and tailor its main menu to fit their 
needs by defining the sequence and wording of All-in-1 offers an electronic-mail system , a 

INPO •• ... office auto ..... oa 
Many integrated office-automation packages 

showing up on minicomputers grew out of the 
microcomputer software industry. But traditional data 
processing has its innovators too. 

For example, Henco Software Inc., Waltham, Mass., 
has for several years marketed products for the 
power-players in computing-financial and 
accounting departments, corporate record keepers , 
programmers and so forth . The company's INFO, an 
integrated database manager, data-entry system and 
English-like developmental language, boasts some 
2,000 installations worldwide. 

With each release, INFO has gained another 
user-friendly, personal-computer-like characteristic . 
Now, in addition to its data-processing strengths, 
INFO can offer optional word processors, 
decision-support modeling programs, graphics 
managers, document managers, software developers' 
tool kits and dozens of third-party application 
programs. 

Henco has also done much to make INFO 
accessible to and from other software packages. As 

of last February, Data General Corp. revealed that it 
would associate INFO with its own Comprehensive 
Electronic Office (CEO). The company named Henco 
the first Data General Authorized Software Vendor, 
and DG's customers will soon be able to buy a 
"super CEO" that includes INFO as an option . 

At almost the same time, Henco announced a 
scaled-down version of INFO for the IBM Corp. PC 
with hard disk. Microcomputer "imperialism," with 
personal computer products climbing into the 
minicomputer world , may just have met a competitor 
pushing down from above. 

At the moment, INFO runs on Digital Equipment 
Corp.'s VAX and System 20, and Harris Corp., 
Honeywell Inc., IBM and Prime Computer Inc. 
minicomputers. Henco also admits to eyeing AT&T 
Information Systems' and UNIX's markets. Notes 
Bruce Rudy, Henco's manager of international 
marketing, "When the UNIX market starts to shake 
down, then maybe we'll be seeing an entry. AT&T is a 
bit new at the business , but heck, they're not bad for 
a several-billion-dollar start-up." 
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WITH THE RIGHT TOOLS YOU CAN 
NAIL THE COMPETITION. 

If you guessed that those tools are the capabilities of a QMS Lasergrafix 
printer, then you hit the nail on the head. And if you're an OEM, you can 
feel sorry for the competition. A QMS Lasergrafix 

printer system fulfills every require­

l-1.~. 

ment you can imagine. 
Flexibility-the software 
intelligence to handle page 
composition, plus many 
other applications with our , ::s-~~;,;:;: 

~~~;~a~~~l~fct:~~- ~~~ ==-~~~ 
to 8t 12 and 24 pages a .... ..______ .... ~MTW. 

=~.~r=~h ~~~ ~~=--
the industry. And service- ;·:::::::... ____ _ 
ability-print engines 
from the world's best 

manufacturers and optional third party 
service. What's more, a QMS Lasergrafix 
printer will replicate and download 
standard quality fonts, interfacing with 
just about any system. All of which 
makes it the perfect replacement for 
multiple printers and plotters-and at OEM dis-

·---··-·-·-,-··--· ·---· 
' ----,~­.-.... ._.._ 

counts, too. Imagine where that leaves the competition. 
Now, how can you resist a demonstration? 
, --------- -----------
\ GMS

9 O I'd like to see what I can do with the right 
tools. Call me immediately to arrange a 

\ oiuAUTY MICRO svsTEMs demonstration of a QMS Lasergrafix ™ printer. 
WHERE IMAGINATION LEAOSN 0 Please send me the QMS Lasergrafix™ 

--~ t•-... 
""~"'..c 
11o:;~.::;:~ 

"':ti!'"'"""----, ..... ,_ ..... _. 

\ Family of Non-Impact Printers information · 
\ packet today. Be sure to include samples of graphics applications. 

I Name Title _______ __ _ 
\ Company _ _ _ _____________ _ ~ 
I Address _ _________________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

City State/Zip Phone ( 

Are you a VAR, VAD, OEM or systems integrator?-----'---
If VAR or VAD, what manufacturer's equipment? ______ _ 

Prime application for your product. - - - ----- ----'­

Number of printers/platters you are considering. ------­
P.O. Box 81250 Mobile, AL 36689 Telephone (205) 633-4300 Telex RCA 26 60 13 

MMS 35 

1985 QMS•, Inc. 



a -Not long ago, PC Magazine called MOBS Ill "The most complete and flexible data base 
management system available for microcomputers." That's a powerful statement. But then, 
MOBS Ill is an amazingly powerful software package. So powerful, in fact, that it lets you build 

mainframe-quality application systems on your micro or mini. MOBS Ill is not for beginners. It's for appli­
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way-without resorting to redundancy or artificial constructs. It's for profes­
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc 
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the 
power and the glory that only the world's most advanced data management system can provide, MOBS Ill 
is for you. For information on MOBS Ill and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MOBS/ Application Development Products, 85 West Algonquin Road, Suite 400, 
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981 -9200. MDBS Ill. ABSOLUTE POWER. 

WE'LL GIVE YOU 
THE POWER. 

YOU 
TAKE THE GLORY. 

CIRCLE NO. 59 ON INQUIRY CARD 
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word processor , a networking software package, 
a calendar and a file manager. Third-party soft­
ware can be incorporated as selections on the 
main menu , and , as something of a first , DEC 
also announced that voice-mail and messaging 
options would be available this spring. With 
DECtalk Mail Access, users will be able to 
receive or answer voice mail from any standard 
touch-tone phone. They'll also be able to receive 
at least some text messages the same way. DEC­
talk is a text-to-speech converter and a separate 
product in its own right. With it as part of 
All-in-1 , users can simply phone their offices and 
have the system read selected files aloud. 

HP , Cupertino , Calif. , has an integrated pack­
age known as HP Desk Manager. Running on 
the HP 3000 minicomputer , it too includes a 
"basic" word processor that is somewhat lim­
ited , e-mail , electronic filing and a calendar. 
What makes HP Desk Manager stand out is a 
host of options that can be plugged into the 
product to meet the needs of specific vertical 
markets . Report generators , business graphics 
software , a list manager , specialized word pro­
cessors and more can be had, depending on the 
buyers' wants and the depth of their pockets. 

Data General promotes CEO 

The biggest and most ambitious integrated 
package currently offered by a major minicom­
puter vendor may be Comprehensive Electronic 
Office (CEO) from DG, Westboro , Mass. It 
includes a word processor, e-mail and electronic 
filing. There 's also an integral decision-support 
package that includes a spreadsheet and a small 
database manager. 

CEO makes a serious commitment to crossing 
vendor frontiers. DG claims users can employ 
CEO with Wang word processors , Northern 
Telecom Inc. Displayphones , IBM PCs acting as 
workstations , third-party software and virtually 
everything else that can be reached over X.25 
and Systems Network Architecture networks. 

Other minicomputer vendors are certain to get 
involved. It's been widely rumored, for example , 
that in the near future AT&T Technologies, New 
York , will introduce an integrated office-auto­
mation product to be called Office Management 
Systems. However , at press time AT&T repre­
sentatives would neither confirm nor deny the 
rumor. 

"As far as the market goes, third-party suppli­
ers are going to have a tough row to hoe trying to 
compete with the major minicomputer ven­
dors ," notes Datapro's Carey. Yet , independent 
software developers are hanging in there all the 
same. In fact , they have some significant advan­
tages over their larger competitors-such as 
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WILLIAHS 
Schedules for Tuesda~ 4-Dec-1984 

DAVIS 
Ti~e Descr1pt1on Ti~e Description 

8 30a 
8 45a 

8:30a 
8:45a 

9 OOa ISTAFF HEETING 
9 15a *** 

9:00a IStaff Heeting 
9: 15a *** 

9 30a *** 9:30a *** 
9 45a *** 9: 45a *** 

10 ooa 1o:ooa 
10 15a IREVIEW CORPORATE STANCE 
10 30a *** 

10:15a IReview Corporate Stance 
10:30a *** 

10 45a *** 10: 45a *** 
11 ooa 11 :ooa 
11 15a 11: 15a 
11 30a 
II 45a Luncheon 
12 OOp *"* 

11 : 30a I Budget 
11: 45a *** 
12:00p 

12 15p *** 12: 15p 
12 30p *"* 12:30p 
12 45p t2:45p 

years of experience bringing user-friendly soft­
ware to the desktop computers of managers . 
Many independents already successfully market 
integrated packages for personal computers that 
can easily be upgraded to minicomputers or that 
can serve as the inspiration for larger products. 

Also , the gradual spread of a standard AT&T 
System V UNIX operating system has given 
developers an ever-broader spectrum of ma­
chines on which to run their products. Indeed , 
all the packages covered in this article come in at 
least one flavor of UNIX. 

And , finally, while the major players are just 
now experimenting with establishing links to 
other vendors , the independents have for some 
time made these links a way of life. 

Higgins to the rescue 

The classic example of a sophisticated micro­
computer product may be Cognetic's Higgins. 
Originally meant for the IBM PC market , 
Higgins is a combined calendar , personal direc­
tory, " things-to-do" list , calculator, personal fil­
ing system , scratch pad , expense-report genera­
tor and clock . 

Few observers are surprised that Higgins 
proves popular with _personal computer users . 
What did startle many of them was that 
Cognetic, Portland , Ore . , introduced a LAN 
version of the product last December and started 
talking about a minicomputer version for some­
time soon. 

"We see the office of the near future to be 
[one of] personal computers linked with LANs , 
and then those LANs driven by very strong 
engines-minicomputers," explains Howard 
Case , Cognetic's vice president of marketing. 
"So , we decided to develop a product that could 
start at the bottom with the micros and work up. " 

DEC's All-in-1 
offers a personal 
calendar as well 
as an 
electronic-mail 
system, word 
processing, 
networking 
software and a 
file manager. 
Voice mail 
should be 
available soon. 
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Case says that , as "a resident of those mini­
computer engines," Higgins is expected to be 
available sometime in late 1985. 

Users get a Handle on things 

Handle Technologies Inc., Tahoe City, Calif., 
meanwhile , already ships a more conventional, 
though broader, package. "We've taken an ap­
proach that I think is rather unusual," notes 
David Wertzberger, Handle's executive vice 
president. "You can buy the integrated package, 
or you can buy the individual modules that make 
it up , depending on what you need and can 
afford." 

Handle modules include a word processor, a 
list manager, a business graphics application, a 
spreadsheet and a spelling checker. 

The product also maintains extensive cross-

vendor links . A format-converting module 
known as Handle Access allows files to be 
exchanged with other programs. Handle has also 
heavily advertised the open architecture of its 
products, which lets OEMs and value-added 
resellers customize the software for vertical mar­
kets. 

For more specialized financial applications, 
meanwhile , Access Technology Inc., South Na­
tick , Mass., has recently offered its 20/20, a 
combined spreadsheet, graphics package , data­
base manager and project scheduler that runs on 
both UNIX-based and several proprietary sys­
tems. What could make 20/20 particularly at­
tractive for managers is its strong data-import 
capability, a built-in library of financial and 
statistical functions (such as a depreciation calcu­
lator) and a talent for "what-if' modeling. 

RIPlllSlllTATIYI lllTl•RATI D • ACKA•IS .. OM INDl•mDlllT Y--S -----

I 
cl I 

Access Technology Inc. 20/20 • • IBM VM/CMS 9,700 financial 
6 Pleasant St. machines, DEC package 
S. Natick, Mass . 01760 VAX, Prime 
Circle 393 PRIMOS 

machines, Data 
General MV 
series, AT&T 

UNIX 

Appllx Inc. personal • electronic UNIX System V 
302 Turnpike Road database mail machines 
Southboro, Mass. 01772 
Circle 394 

Century Business Officeware • • • electronic • UNIX System V includes form 
Technologies mail , machines generator 
114 Center Ave . terminal 
Pacheco, Calif. 94553 emulation 
Circle 395 

Cognetlc Systems Inc. H!lcllfi personal .,..,.. electronic UNIX System v administrative 
1800 S.W. First Ave. files ,.,.,,. mail machines software 
Suite 180 
Portland, Ore. 97201 
Circle 396 

Handle Corp. Handle list • • • electronic UNIX System V strongly modular 
140 Mackinaw Road processor memos machines design 
P.O. Box 7018 
Tahoe City, Calif. 95730 
Circle 397 

Inspiration Systems Inc. • • • electronic UNIX System V includes applies-
Production Plaza mall, Ille machines tions development 
Sewickley, Penn. 15143 transfer language 
Circle 398 

Quadratron Systems Inc. 0-0ffice optional optional optional • electronic • UNIX System V 4,600 installed on over 50 
15760 Ventura Blvd. mail machines and per copy different machines 
Suite 1032 others 
Encino, Calif. 91436 
Circle 399 

Unlpress Software Inc. UNIX System V includes print 
2025 Lincoln Hwy. machines spooler, screen 
Edison, N.J. 08817 builder 
Circle 400 
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NEED STREAMING TAPE FOR 
THE PC? SYSGEN DELIVERS. 

Install a Sysgen TM SC4500™ 
tape controller and the basic (non­
intelligent) streaming tape drive of 
your choice. 

You've got the fastest, most intel­
ligent, most cost effective back-up 
system around for the PC, XT, AT™ , 
or PC-workalike. 

The same controller that drives 
Sysgen's top-selling tape back-up 

systems. Unbundled. 
You get a proven, reliable, high 

performance microprocessor­
based single-board controller with 
QIC-24 data format. 

You get data transfer to the tape 
at rates of up to 3. 75 Mbytes per 
minute. 

You get automatic error correc­
tion. (Sysgen's high-speed "verify­
on-the-fly" technology verifies data 
accuracy as the controller is writ­
ing, so users don't have to wait for 
the tape to rewind to verify.) 
Trademarks: Sysgen, SC45CO--Sysgen, Inc.; AT- International Business 
Machines Corporation. 

You get fast "image" back-up. 
And you get intelligent, fast "file­

by-file" back-up. 

The controller is so intelligent, it 
turns dumb peripherals into the 

smartest buy. 
Advanced, local-intelligence 

architecture means you get all this 
performance with less burden on 
the system CPU, using less expen­
sive basic (non-intelligent) tape 
drives. 

Your system cost and system 
electronics are minimized. Power 
requirements are minimized. 

Result: greater economics and 
rel iability. 

The controller fits any PC­
compatible full-length slot. It runs 
any standard basic drive with DCAS 
.or QIC-36 interface. 

It is the most economical way 
you will find to integrate tape back­
up into a PC-class system. 

And it is available now. 
For more information, including 

specifications, and the name of 
your local rep, call Sysgen direct: 
(415)490-6770. 
47853 Warm Springs Blvd. 
Fremont, CA. 94539 

SYSGEN 
N C 0 R PO RATED 

I 



QuaUty Inns chose Hayes 
computer communications prod· 
ucts. Without reservation. To 
keep up with over 14 million guests 
in more than 760 hotels. inns and 
resorts worldwide, you've got to 
move fast. That's why the dynamic 
management team cit Quality Inns 
depends on Hayes communica· 
tions products to keep track of all 
their reservations, sending data 
computer to computer. Over 
ordinary phone lines. 

Hayes set the standards for 
reUable personal computer 
communications. When success 
knocks at your door. Hayes gets 
the word out fast. Smartmodem 
1200™ and companion Smartcom 11• 
communications software provide 
a complete telecomputing system 

that delivers fast. accurate informa- worth several hundred dollars in 
tion. To streamline your communi- memberships and connect time 
cations. And make your business when subscribing to several lead-
more productive. Ing Information services). 

Hayes can open up a world of Let Hayes live you lnforma-
e.xcltlng communication possl- tlon to keep your business mov-
bllitles. For your business. For you Ing fast. Your authorized Hayes 
personally. You can communicate dealer has all the details on how 
computer to computer within your Hayes communications products 
office or branch office to branch can help your business. See him 
office. Tap into valuable .---,,.,.-------==~ today. And get a 
data from a mini or main· 11 little help on open-
frame at your headquarters. Ing the doors of 
And you can access elec- ; success. A little 
tronlc libraries for instant faster. 
information on almost any 
business subject. (And 
everyone who buys a new 
Hayes Smartmodem • or 
Smartcom software 
receives a 
bonus value 

Smartcom 11 ls a recK<ered trademark and Smartmodem '.!00 and Smartmodem 1200 are trademarks of Hayes Microcomputer Pl'oducls. Inc. "Offer does not Include Smanmodem JOO!" 
© 198S Hayes Microcomputer Products Inc. 

CIRCLE NO. 60 ON INQUIRY CARD 



MINICOMPUTER SOFTWARE 

The 20/20 package has proved so popular with 
business users that Yates Ventures, Palo Alto, 
Calif., software analyst D . E. Followwill predicts 
that "it will probably become one of the premier 
business application packages running under 
UNIX." 

Through the looking glass 

Applix , Westboro, Mass., has been marketing 
a UNIX-based package known as Alis exclusive­
ly through OEMs since last November. Alis 
contains, among other things , a word processor, 
a graphics editor, a spreadsheet, a personal 
database and an electronic-mail facility. Users 
can share information, and Alis can keep tabs on 
which files are being swapped by whom. And 
because the product is meant for OEMs, Applix 
has worked hard to install cross-vendor links. 
" We like to think," says John Butler, Applix's 
vice president of marketing, " that the strategic 
advantage of this product is in its ability to 
deliver a single office system across a broad 
range of hardware ." 

One ambitious product is Q-Office from Qua­
dratron , Encino, Calif. Q-Office integrates a 

The classic example of a sophisticated 
microcomputer product may be Cognetic 
Systems' Higgins, which was originally 
meant for the IBM PC. Cognetic personifies 
the versatile product as "Higgins the 
Butler." 

....... llTATIYI 11n1•aanD PACKA••• •••• MINICOMPUTl8 ···-· 
Product functions 

t-

I Qi // 1/P I Y' 
1' 

~ 7 , 
~ ;; Cf , (j ,,,~ ~ 

Data General Corp. CEO electronic • • electronic • Eclipse series 5,660 strong multivendor 
4400 Computer Drive files mail links 
Westboro, Mass. 01581 
Circle 388 

Dlgltal Equipment Corp. AIMn-1 electronic • electronic • VAX 111725, 7,500 voice mail 
129 Parker St. files mail VAX 111730, 
Maynard, Mass. 01754 VAX 111750, 
Circle 389 VAX 8600 

Hewlett-Packard Co. HP Desk- electronic basic electronic HP3000 12,000 can be part of a 
Information Systems Group Manager files mail much larger inte· 
19055 Prune Ridge Ave. grated office 
Cupertino, Calif. 95014 system 
Circle 390 

Honeywell Inc. 1>mc. electronic • • electronic • Honeywell 1,086 
Honeywell Plaza Automation files mail minicomputers 
Minneapolis, Minn. 55408 9yellmt 
Circle 391 

IBM Corp. PROFS electronic • electronic • IBM System/ 4,000 initial 
1133 Westchester Ave. files mail 370,43XX, fee, 600 
White Plains, N.Y. 10604 303X, 308X, monthly there-
Circle 392 3031, 3081, after 

4321, 4331 

Prime Computer Inc. Office electronic • electronic • Prime 50 7,000 inltilll 
Prime Park AutOmatlon files mail series fee 
Natick. Mass. 01760 Syatem 
Circle 380 

Wang Laboratories Inc. Wang Office electronic electronic • Wang VS 6,000 
One Industrial Ave. files mail series 
Lowell , Mass. 
Circle 381 
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Independent 
software 
developers 
have some 
significant 
advantages 
over their 
larger 
competitors. 

word processor, an electronic calendar, a menu 
manager, an electronic note pad, a phone direc­
tory, a calculator and a forms generator into one 
tidy bundle. 

As of press time, Q-Office was available on no 
fewer than 52 systems. At last January's UNIX 
/usr/group convention, Uniforum, in Dallas, 
Quadratron announced that Q-Office is also 
available for digital voice telephone work­
stations. 

Another package available for some time is 
Officeware from Century Business Technolog­
ies, Pacheco , Calif. It includes a word pro­
cessor, a spreadsheet-like financial planner, a 
graphics generator, terminal-emulation soft­
ware, an electronic-mail facility, administrative 
software (calendars, phone lists and the like) and 
a forms generator. 
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UniPress, Edison, N.J., calls the Uniplex II 
integrated package "the first available integrated 
office-automation software package for UNIX­
based computer systems." UniPress is itself a 
remarketer and Uniplex II is actually a product 
of Redwood International , St. Albans, England. 

don't leaR theoffice 
without it. 

lnlrocU:klg TURN-ON™ - The lntellgent Power Controler. 

Finally you can access your personal computer without leaving tt 
on. Avoid unneeded wear and power damage by turning on 
your computer only when needed. 

TURN-ON is ideally su~ed for unattended computer phone 
networking. W~ TURN-ON, a simple phone call powers up 
your computer system for remote data processing and 
automatically powers it down when complete. Using TURN-ON 
you can leave your computer on to complete batch processing 
and it can power itself down when done. Protect your 
computer with TURN-ON's built-in surge suppression and 
optional security software. 

Call or write today for our free data sheet and the name of 
your dealer that carries TURN-ON. 

'!11!...'11 sKYl.AND 
,~SYSTEMS, INC. 

OEM and n 

150 Green Valley Road 
Scotts Valley, CA 95066 

(408) 438·5007 
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It has been selling briskly in Europe for three 
years. 

In both its American and European incarna­
tions, Uniplex II features a word processor, a 
spreadsheet, a database, a forms and menu 
generator and, surprisingly in view of UNIX's 
inherent print spooler, it includes a print-spool­
ing facility. 

Will Inspiration prevail? 

One potentially strong integrated package in­
troduced. in January is Prevail from Inspiration 
Systems Inc., Sewickly, Pa. Prevail merges of­
fice-'automation software (a word processor , a 
spreadsheet and a communications program) 
with a hefty report-generating database and a 
Pascal-like application-development language 
named AOL. 

In effect, Inspiration is trying to achieve the 
industry's long-standing dream of a hybrid pro­
gramming environment equally useful to pro­
grammers and managers . Prevail's personal­
computer-like modules are supposed to meet the 
needs of inexperienced users, whereas the data­
base and the AOL language are meant to inspire 
the power-players in traditional data-processing 
environments. 

The real proof of the product will have to 
await Prevail's first shipments, expected this 
year. However, beta-site users have been enthu­
siastic , and Inspiration staff members are al­
ready talking about incorporating hundreds of 
applications from both in-house and third-party 
sources. 

Meanwhile, what could be the ultimate in 
minicomputer software integration may have 
begun at Uniforum last January. In a surprise 
announcement, Relational Database Systems 
Inc. (RDS), Palo Alto, Calif., revealed that it 
would share some of its source code with several 
software houses, language developers and 
UNIX-porting outfits . "As a result ," the compa­
ny claims, "system developers can get a hook 
into the back end of RDS' database management 
systems .... Any product-spreadsheet, account­
ing package or project manager-that contains a 
'hook' can deal with the [RDS] database easily 
and directly. No intermediate data-interchange 
files are needed." 

In other words, if the remainder of the indus­
try goes along with RDS, it may soon be possible 
for system integrators literally to pick and 
choose among various software modules and 
bundle them as tightly as if they'd been meant 
for one another. D 

Interest Quotient (Circle One) 
High 459 Medium 460 Low 461 
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If you've only seen our fine print, 
you're missing some great lines. 

When people try C.Itoh Electronics' high perform­
ance daisywheel or dot matrix printers, they're quite 
impressed. So impressed; in fact, that our line of printers 
just may be the most widely used in home 
and business-nationwide. 

But our commitment to 
the electronics industry 
doesn't end there. You see, 
we also offer OEM's and 
end-users a wide variety of 
state-of-the-art electronic 
products. All with the 
same reliability and perform­
ance that has everyone 
talking about our printers. 

For starters, there's our 
line of clearly superior 
Liquid Crystal Displays. 
Thin, lightweight and 
compact, they come in an 
almost endless array of 
modules to satisfy virtually any 
application. 

Then there's our selection of Mini­
floppy and Microfloppy Disk Drives. 
They offer exceptional reliability and easy­
to-integrate high density storage. 

We sell a full range of CRT monitors, too. 
And each delivers unprecedented levels of 
character clarity. 

Finally, there's our CIE 2400/3600 plotters. 
Available in 24- and 36-inch models, they provide 
the fastest 400 DPI performance on the market today. 

Of course, it takes more than a great product to 
make a sale. There's also that little intangible called 

working with the customer. And work with you we will. 
To develop products that meet your specifications. 

In addition to developing and marketing our own 
unique lines, we buy products from many 
U.S. and international manufacturers and 

sell them to the worldwide 
market. So you can benefit 
from a world of experience 
and the latest developments. 

We also recognize the 
•, importance of outstanding 

support to all of ourcustomers­
OEM's, Systems Integrators, 
Distributors, or End-Users. 
And don't forget the solid 
backing of C.Itoh, our $60 
billion parent company with 
125 years of experience and 
offices worldwide. 

So call or write C.Itoh 
Electronics for more informa­

tion on our lines of high perform­
ance printers, LCDs, disk drives, 
CRTs, or plotters. And find out what 

you've been missing. C.Itoh Electronics, 
Inc., Headquarters, 5301 Beethoven St., 
Los Angeles, CA90066, Tel (213) 306-6700, 

Telex65-2451, TWX910-343-7446, 
FAX (213) 390-1188. 

C.ltoh Bectron1cs Inc. 

<> 
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II 
Spend more time on your specific application. And get your product to 

market sooner with system and subsystem products from Mostek. 
And because Mostek has a range of more than 100 predesigned bus 

boards and development software tools, we can serve almost any application 
you can create. Or we can design a custom board solution. 

Take our high,performance 68000 family,based VMEbus boards and 
systems, for example. They're fast. And fast becoming the 16,bit industry 
standard. Then there's our VME Matrix 68KTM, a multi,user UNIXTM system 
designed to meet and exceed the challenges of today's 16,bit applications. As 
well as serving as the base for tomorrow's 32,bit applications. 

We're also one of the worlds largest suppliers of 8,bit, Z80®,based, 
CP/M®,compatible STD BUS boards and systems. Like the 1488 and ISIO, 
the newest members of our family of intelligent STD BUS boards, and a new 
STD BUS system, the Matrix 800TM. 

Mostek also produces a wide range of add,in/add,on memory boards for 
DEC®, Data GeneraPM and Perkin,Elmer® computers. Fact is, most major 
manufacturers look to Mostek for innovative system solutions. 

But it doesn't end there. Mostek also offers both custom and standard 
line SIPs and single in,line memory modules. 

So whether your market is personal computers, large computer systems, 
large,scale memory processing or specialized applications, Mostek can get you 
there sooner. 

For more information, contact Mostek Corp., 1215 W Crosby Road, 
MS2205, Carrollton, TX 75006, 1,800,635,0200. In Europe, (32) 021762.18.80. 
In Japan, 03/496,4221. In the Far East (Hong Kong), 5.681.157,9. 
Matrix 68K and Matrix 800 are trademarks of Mostek Corporation. 
UNIX is a trademark of Bell Laboratories. 

CP/M is a registered trademark of Digital Research, Incorporated. 
DEC is a registered trademark of Digital Equipment Corporation. 
Data General is a trademark of Data General Corporation. 
Perkin-Elmer is a registered trademark of Perkin-Elmer Corporation. 

ZBO is a registered trademark of Zilog, Inc. 

l!UNITED 
TECHNOLOGIES 
MOSTEK 

See us at Electro and Mini Micro N. E. 
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The low-cost DEC memory alternative 

digital 
1. VAX Memory 
2. Q-Bus Memory 
3. UNIBUS Memory 
4. 15+ Years' Experience 
5. Quality 
6. Reliability 

The Digital logo, 0-Bus, UNIBUS and VAX are trademarks of Digital 
Equipment Corporation. 
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Visit us at DEXPO® South 85: Booth 552 

1. VAX Memory 
2. Q-Bus Memory 
3. UNIBUS Memory 
4. 15+ Years' Experience 
5. Quality 
6. Reliability 
.7. Extended warranty 
8. Immediate Delivery 
9. LOW Price 

oataram Corporation 
Princeton Road, Cranbury, NJ 08512 
FOR IMMEDIATE ACTION: 
(609) 799·0071 



MINICOMPUTER HARDWARE 

SUPERMINIS SHAPE UP 
AS DEPARTMENrAL CPUs 

Functional enhancements and competitive 
price/performance characteristics lead 
major minicomputer vendors into battle 

Lynn Haber, Associate Editor 

Distributed data processing, an idea of the 
1970s, never materialized, primarily because 
good networking did not exist. But, today, with 
the de facto standardization of Ethernet and the 
availability of superminicomputer hardware and 
software at price/performance levels that are 
sometimes more cost-effective than microcom­
puter-to-mainframe links, distributed data pro­
cessing is a reality. 

To witness this change, note the vociferous 
marketing efforts and flurry of product an­
nouncements by major minicomputer vendors, 
such as Digital Equipment Corp., Data General 
Corp., Wang Laboratories Inc., Prime Comput­
er Inc. and Hewlett-Packard Co. These compa­
nies offer integrated office solutions based on 
the superminicomputer as a departmental CPU. 
Even IBM Corp., the granddaddy of centralized 
data processing, is touting the System/36 as the 
cornerstone of its departmental strategy. 

As the departmental CPU, some of the func­
tions that the superminicomputer must perform 
include database management and control, net­
working and communications, workstation sup­
port, report generation and more advanced serv­
ices such as document image capture and 
processing. 

Combined with a proliferation of desktop ma­
chines, an increase in the amount of data pro­
duced and a growing need to share that informa­
tion with co-workers, minicomputer companies 
are looking to satisfy a bottom-to-top drive 
toward office integration. 
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IBM COMPUTm MARKn SHARI 
(1983 WORLDWIDE MARKET) 

~TOTAL MARKET($ BILLIONS) 

~IBM MARKET SHARE 16.0 
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8.4 

27.9% 

MICROCOMPUTERS SMALL LARGE 
(1 USER) MINICOMPUTERS MINICOMPUTERS 

(2 TO 16 USERS) (17 TO 128 USERS) 

74% 

LARGE 
MAINFRAMES 
(128 USERS 

OR MORE) 

SOURCE: INTERNATIONAL DATA CORP. 

"We're trying to build a data-processing ma­
chine that meets the needs of users and connects 
to every terminal and processor on the desktop," 
says John Thibault, vice president of systems 
product management at Wang. 

Wang promotes what it calls Integrated Infor­
mation Processing, a multipart strategy to inte­
grate data processing, communications and of­
fice automation via its VS line of minicomputers. 
They range from the low-end VS/15, with 256K 
to 2M bytes of main memory, to the high-end 
VS/300 with 4M to 16M bytes of main memory. 
Prices for base models of the VS line range from 
$13,500 to $170,000. 
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"The function of the supermm1computer at 
the departmental level is to support personal 
computers in one of a number of activities, 
providing power, flexibility and software sup-

Superminicomputers are becoming 
increasingly popular as the "middlemen" in 
distributed data networks. ..... ._....., .............. 
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port ," says William C. Rosser , vice president of 
the Gartner Group Inc. , a research and consult­
ing company in Stamford, Conn. 

As the processing power of the superminicom­
puter matures , evidenced by recent product in­
troductions such as DEC's VAX/8600-report­
edly capable of processing 4.4 million 
instructions per second (MIPS)-an evolution­
ary change in commercial data-processing envi­
ronments results . 

A three-tier office environment 

In a three-tier business structure, the low end 
is occupied by the personal computer, the mid­
dle tier , by the superminicomputer and the 
upper level , by the main~rame, or host, comput­
er. 

Compared to some of the first attempts to 
satisfy the user's need to process and share 
information, which included micro-to-main­
frame links and microcomputer-based clusters, 
the superminicomputer as the departmental 
CPU can be a better dollar-per-job-provided 
solution. According to Rosser , the cost per 
MIPS for superminicomputers ranges from 
$70,000 to $120,000, compared with mainframe 
computing (based on an IBM 3080-family ma­
chine) at $210,000 per MIPS. 

Major superminicomputer manufacturers 
have identified and are going after the middle 
tier. According to market research company 
International Data Corp., Framingham, Mass. , 
IBM , which claims 74 percent of the mainframe 
market , 27.9 percent of the personal computer 
market, 11.5 percent of the large minicomputer 
market and 22.3 percent of the small minicom­
puter market, has largely ignored data pro­
cessing at the departmental level. What many of 
these minicomputer companies offer that IBM 
currently does not , is a smooth migration path 
across their product lines. 

"This is a big area of opportunity," says 
Rosser. According to the industry consultant, if 
the number of personal computers reaches 50 
percent of the white-collar work force, as pre­
dicted , and the three-tier approach to integra­
tion proves to be a good solution for data 
processing, then the number of superminicom­
puters shipped will escalate. "These companies 
recognize that they've got to get out there , even 
if the personal computer at the bottom is IBM 
and the host at the top is IBM," he explains. 

According to market research company Data­
quest Inc., San Jose, Calif., the number of 
superminicomputers shipped in 1989 is expected 
to exceed 199,000 units , compared with 15,500 in 
1983. The dollar value for superminicomputer 
shipments is expected to 'exceed $19 billion by 
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Now there's a complete, integrated line of Multibus'" 
and VMEbus system enclosures that lets you match 
your system needs today-with the flexibility to expand 
or reduce your requirements in the future. 

For Multibus, choose from visually-compatible 4, 7, 
10, 12, and 15-slot enclosures with Multi-Cage® card 
cages and backplanes, all designed to meet FCC class 
A EMl/RFI requirements with typical systems installed. 
The 7-slot upright DeskMate"' and the 7-slot tabletop 
models have room for two half-height 5Y4" peripherals, 
plus an additional 5V4" full height Winchester drive. All 
but the DeskMate are available for rack mounting. 

For VMEbus, there are 5, 7and12-slot models, with 
peripherals available on the DeskMate, rack mount and 
tabletop 5-slot versions. All use Electronic Solutions' 
VMEasy"' card cage and backplane design for rugged, 
reliable card mounting and easy servicing. If you're into 
Multibus now, you can even convert your enclosures 
later for VME. 

Talk to us about your unique requirements. Build 
upon the industry's most comprehensive system of 
Multibus and VMEbus enclosures, and reduce your 
lead time to market. We'll provide front or rear card 
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loading, or special slot spacing, special power supplies, 
or 1/0 connections. See how our custom design gives 
you an entire enclosure line instead of a single box. 

Electronic Solutions' entire line is backed by our 
three year limited warranty-your assurance of built-in 
reliability. 

Call us today, and find out how Electronic Solutions 
can make the difference in your system packaging. 

DelkMlt1 5-1111 VMDua (SE·lll5DMI 
DHkMll17·Slal Mult"UI (SE·I07DMI 

Electronic 
Solutions 



MINICOMPUTER HARDWARE 

1989, compared with $3.65 billion in 1983. 
Recognizing the inevitability of a multivendor 

environment, minicomputer manufacturers are 
committing to product compatibility for IBM 
3270 emulation (between mainframe , minicom­
puters and desktops), X.25 (to the public­
switched networks) , Ethernet protocols , the 
Navy Document Exchange (between multiven­
dor desktops) , IBM's Systems Network Archi­
tecture (allowing access to an IBM host) , the 
Document Interchange Architecture/Document 
Content Architecture (DIA/DCA) and the 
UNIX operating system. 

Many manufacturers will purchase from inde­
pendent vendors , products and services that they 
cannot provide themselves. " Our philosophy on 
joint ventures and company alliances, " says a 
Prime spokesman , " is that where we can add 
true benefit and have product uniqueness , we ' ll 
develop products internally , but it makes no 
sense to reinvent the wheel. " 

As products get more complex, development 
cycles become longer and product life cyles 
become shorter, manufacturers' research and 
development allocations must be wisely calcu­
lated. "The nature of the computer business is 
such that you see decreased product life , in­
creased capital investment and decreased profit 
margins ," says Brad Smith , associate director of 
research for the computer industry service at 
Dataquest. "The expectations of the past are no 
longer applicable. " 

Integration is important 

Currently , IBM's biggest disadvantage in ap­
proaching the middle tier is that the company 
offers multiple products that are incompatible 
(e.g., the Series l , System/36, System/38 , the 
4300 and the 8100). In contrast, companies like 
DEC, DG and Wang offer users a single , consis­
tent architecture that covers a wide performance 
range. A consistent operating system and user 
interface across products allows departments to 
swap machines or upgrade when necessary with­
out the burden and expense of having to regene­
rate software. 

"The user wants to have a machine that will be 
the appropriate investment to meet the require­
ments of different-sized departments , "says Gart­
ner's Rosser. " If you run out of gas using the 
IBM System/36 , what do you do beyond that? 
Multiple [System/] 36s are an awkward approach 
to solving the departmental problem. " 

IBM does have powerful systems within dis­
crete groups and offers good upgrades for sys­
tems within a family. A sign of the company's 
marketing strategy became evident last October 
when it announced Displaywrite 1, 2 and 3 for 
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the PC, Displaywrite/36 and intentions to offer 
Displaywrite/370-software that , according to 
IBM , offers complementary functions and com­
mon user interfaces to provide an integrated 
office-system network . IBM also offers Personal 
Service/PC, 36 and 370, which also provide 
office integration . 

DEC's All-in-1 Office and Information System 
software offers the user a menu of applications 
that can be accessed from the company's termi­
nals or personal computers . All-in-1 applications 
also run on VAXes, from the 111725 to the 

SOURCE: DATAQUEST INC. 
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'Companies 
like DG and 
DEC are 
shaping up to 
be sure bets. 
They're 
achieving 
critical mass 
and giving 
IBM a run for 
its money.' 
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recently introduced 8600. All-in-1 cannot run on 
the Micro Vax, but DEC plans to announce com­
patibility sometime in the future (see "Inte­
grated software spurs mini market;' Page 95). 

Although DEC has not publicly announced 
support for the lBM PC, third-party VTlOO 
emulation software is available that allows users 
to batch data between an IBM PC and a VAX. 
Additionally , with DEC's recent announcement 
to halt production of the company's Rainbow 
personal computer, industry analysts suspect 
that minicomputer manufacturers · will offer 
some kind of IBM PC compatibility. According 
to a DEC spokesman, the company will soon 
announce products that will allow lBM and DEC 
products to function together more effectively. 

All-in-1 applications include word processing, 
electronic mail, desk management and inte­
grated publishing. The system also allows users 
to develop their own programs or tailor third­
party software to the DEC system. 

DEC also offers the DECnet/SNA gateway. 
VAX systems use gateway-access software to 
communicate with the gateway and perform the 
functions of 3270 terminal emulation, program­
to-program data exchange, remote job entry, file 
transfer and network management. DEC has 
also announced an interface to lBM's Distrib­
uted Office Systems Support and plans to intro­
duce the product by midyear. 

Last October, DEC announced a working 
agreement with Cullinet Software Inc., West­
wood , Mass., for joint development of a product 
which would allow VAX computers to access 
Cullinet's Information Data Base (IDB), a 
micro-to-mainframe software product. 

In February, DG introduced the AOS/VS De­
cision Link, reportedly the first software pack­
age that enables users to access data in IBM 
mainframes via DG's Comprehensive Electronic 
Office (CEO) . The product resulted from an 
agreement betweeen DG and Cullinet and al­
lows CEO users access to Cullinet's IDB soft­
ware via an SNA communications link. 

The key trends 

In terms of hardware competition, Data­
quest's Smith expects the next shoot-out to occur 
shortly, when superminicomputer manufacturers 
take on lBM and the " BUNCH" (Burroughs 
Corp., Univac Corp., NCR Corp., Control Data 
Corp. and Honeywell Information Systems 
Inc.) . "Companies like DG and DEC are shap­
ing up to be sure bets," says Smith . "They're 
achieving critical mass and giving lBM a run for 
its money." Smith refers specifically to DEC's 
8600 with its clustering capability, which he 
believes will "take DEC into the 1990s." 

Last year's minicomputer trend was UNIX 
compatibility. This year's buzzwords are emitter­
coupled logic (ECL), gate-array circuit technolo­
gy, clustering and fault-tolerance. 

Though more expensive than Schottky transis­
tor-to-transistor logic or reduced-instruction-set­
computer architecture , ECL reportedly offers 
more relia.bility and faster processing. Such ven­
dors as DEC, Prime, DG, Gould Inc. and Harris 
Corp. have implemented ECL circuitry in their 
products. 

Clustering allows users to add computers in­
crementally in a transparent manner. This ar­
rangement provides multiple resources and 
greater reliability and speed. For example , the 
DEC VAXcluster, introduced in April 1983 , is 
a network of loosely coupled processors and 
storage systems that appears to the user as a 
single accessible computer. In the VAX line, the 
11/750, 11/780, 111785 and the 8600 have cluster 
capabilities. 

Fault-tolerant systems 

Although not synonymous, both cluster and 
fault-tolerant systems are high-priority concepts 
for many minicomputer manufacturers because 
of increased system reliability . Fault-tolerant ar­
chitecture protects the computer system from 
failure either through hardware , redundant com­
ponents or software that directs one processor to 
assume the work of a faulty processor. Fault­
tolerant systems are most often used in applica­
tions that require on-line , real-time transaction 
processing, such as banking. 

Traditional computer manufacturers have not 
built fault-tolerant machines because of incom­
patibility with their existing product line. In 
addition, uncertainty exists as to whether users 
can justify the cost of the fail-safe features of a 
fault-tolerant system. 

Many long-standing minicomputer vendors 
are keeping a watchful eye on the fault-tolerant 
market and admit it is a technology that users 
will soon request. In February an agreement was 
announced that IBM would buy an unspecified 
number of fault-tolerant computers from Stratus 
Computer Inc., Marlborough, M:iss. 

Without public comment from IBM, the 
agreement has analysts predicting that the com­
puter giant will build a machine based on the 
Stratus system and offer it to its large customers 
who are either considering--0r demanding-the 
benefits of fault-tolerant technology. D 
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250 Reasons Why 
You're Probably Using 
the Wrong Products to 
Clean Your Computer 

Unfortunately, most people use the wrong products to 
clean their CRT terminals, microcomputers, printers, 
tape transports and other data processing and office 
equipment. If you're one of these people you stand 
an excellent chance of damaging costly precision 
components and equipment. 

The new TEXWIPE Compµter Cleaning Products 

TEXWIPE 
650 East Crescent Avenue• P.O. Box 308 
Upper Saddle River, NJ 07458 
Sales/Service (201) 327-5577 
Executive Office (201) 327-9100 • Telex 130370 

Catalog features over 250 products, each engineered 
to fulfill a specific preventive maintenance function . 
The right way. The TEXWIPE way. 

Take advantage of Texwipe's 20 years of experience 
as the leader in the design and manufacture of 
precision cleaning products. Send for your FREE 
52-page catalog today. 

FREE! 

I NAME ________ TITLE ------

1 COMPANY ______________ _ 

I ADDRESS--------- P.O. BOX ---

1 CITY ______ STATE ___ ZIP __ _ 

I 
TEL.# ( ) 

d TEXWIPE 
I ~ 650 East Crescent Avenue • P.O. Box 308 

Upper Saddle River, NJ 07458 
~ Sales/Service (201) 327-5577 

I 
I 
I 
I 
I 
I 
I I ~ Executive Office (201) 327-9100 • Telex 130370 

L ___ -M~1a:_ ____ _:_02_J 
~ TEXWIPE 
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THE NIU-180 LOWERS 
COST-PER-CONNECTION. 

Announcing the NIU-180: the first of an ex­
traordinary new family of Network Interface 
Units that represents a direction everyone's 
been waiting for in local area networking. 
Much higher performance. Much lower cost. 

In terms of cost-per-connection, the 
eight-port NIU-180 is the lowest ever. 

In areas where equipment is concen­
trated, the NIU-180's eight RS-232 ports bring 
per-connection local area network costs to 
anew low. 

With 16-bit architecture and advanced 
VLSI, we've packed more memory, more 
functionality, and more flexibility than ever 
before into a single unit. At substantially 
reduced costs. 

Because these are Net/One® NIUs, the 
connections can be with the medium of your 
choice. Broadband, baseband, optical fiber. 

And because these NIUs® are Net/One 
products, they are a compatible extension of 
Net/One. The only difference is even higher 
performance than you've come to expect from 
what was already the high performance stan­
dard. More speed. More power. Less money. 

et e rin s 
connections out w~ 
Net/One and NIU are registered trademarks of Ungermann-Bass, Inc.© 1985 Ungermann-Bass, Inc. 



THE NIU-130 LOWERS 
COST-PER-LOCATION. 

Announcing the NIU-130: a two-port NIU 
that can follow you anywhere at a cost-per­
location so reasonable that network connec­
tion is feasible where it hasn't been before­
particularly in broadband applications. 
A one-person station on the production floor. 
An isolated office. A surveillance site. 

The NIU-130 unplugs and moves with 
you easily, and is, like all Net/One products, 
media-independent. 

It takes full advantage of VLSI as well 
as 16-bit architecture to do more than a single 
NIU has ever been able to do before. More 
features. Higher performance. At a cost that 
keeps the total system cost way down, even 
when you have to make connections way out. 

Give us a call. Ungermann-Bass, Inc., 
2560 Mission College Blvd., Santa Clara, CA 
95050, (408 J 496-0111. Western Region (408 J 

496-6464. Eastern Region (703) 448-1117. 
International Offices: Lausanne, Switzerland 
(021) 267733; Tokyo, Japan (03) 585-5485; 
Toronto, Canada (416) 494-4426. 

Net/One from Ungermann-Bass • 

costs down an ...... 
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UNINTERRUPTIBLE POWER SYSTEMS 

UPSes WIN CONVERTS 
DESPITE OBSTACLES 

Surmounting price, size and noise barriers, 
uninterruptible power systems are increasingly protecting 

microcomputers from catastrophic data loss and equipment damage 

Jesse Victor, Associate Editor 

Uninterruptible power systems (UPSes) pro­
tect sensitive electronic equipment from high­
voltage spikes, surges, sags, brownouts, black­
outs and other power disturbances that can 
destroy data and damage equipment. Although 
widely used for mainframe computer systems 
and private branch exchanges, UPSes have been 
slow to penetrate minicomputer and microcom­
puter applications. System integrators and end 
users have been turned off by these units' repu­
tation as expensive, bulky, noisy devices that 
sometimes require special rooms for battery 
storage. That attitude is now changing as a new 
generation of smaller, less expensive, lighter and 
quieter systems is bringing data and equipment 
protection to microcomputer and minicomputer 
systems. Debate continues , however , over re­
sponse time and , in some cases, the square-wave 
outputs of the less expensive standby UPSes. 

A score of manufacturers offer UPSes for less 
than $1,500 that can sit on or beside a desk and 
have a noise rating more typical of a printer than 
of the "monsters" that formerly were the norm 
in power-protection equipment. For example, 
the Cuesta Systems Inc. $695 Model 40012060 
weighs just 20 pounds, measures 11 by 13 by 2 
inches and provides protection for 400-VA com­
puter systems. The standby unit transfers opera­
tions from the utility AC power line to internal 
battery power within 2 to 10 msec after a power 
failure. 

For tougher requirements, Sola Electric offers 
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UNINTERRUPTIBLE POWER SYSTEMS 

compact standby units with 400- to l.2K-VA 
ratings as well as more expensive on-line units 
over a 750- to 1.2K-VA range. The 15-by-7-by-
181/2-inch SPS 800 A, for example, switches in 4 
to 10 msec when the line voltage drops by 15 
percent and provides power from its internal, 
sealed lead-acid battery for 12 minutes at full 
load and 30 minutes at half load . The $983 
800-VA unit, in contrast to many standby UPSes, 
which produce a square-wave output , furnishes a 
sine wave with less than 5 percent total hatmonic 
distortion (THO). The new Mini-UPS line of 
400- or 750-VA on-line devices protect against 
overvoltages and undervoltages, line transients 
and noise. They supply sine-wave output regu­
lated to within ±3 percent of nominal through 
variations from + 10 percent to -15 percent. 

Despite the obvious benefits of these and 
higher VA-rating UPSes, system integrators and 
end users have been reluctant to use them. A 
recent survey by Frost & Sullivan Inc. , New 
York, estimates that fewer than 3 percent of 
microcomputer and minicomputer systems are 

protected by UPSes. 
Cost has been a major barrier to widespread 

UPS usage. Until now , UPSes have been too 
expensive, contends Tony Materna, single-phase 
UPS program manager at Emerson Electric Co. 
" We had to get the price down [for our models] 
to a threshold below which a buyer could justify 
that kind of cost. A typical lOK-VA minicomput­
er system with disk drive and a printer or two 
represents a capital investment of $35 ,000 to 
$50,000. Historically, a lOK-VA UPS would cost 
$20,000 to $22,000--about 30 percent to 40 
percent of the capital cost of the equipment . A 
lot of people still think of it that way." 

"Many users aren't aware that such products 
exist," maintains Kevin J. McG.owan, marketing 
manager, power conditioning/UPS , at Sola Elec­
tric . "OEMs and manufacturers are hesitant 
about telling a buyer of a $3,000 computer that 
he has to go out and spend $2 ,000 or so for a 
UPS." 

However, "More and more system users are 
using UPSes every day ," emphasizes Richard 

U9htnln9-t1nd power disturbances-
System integrators' and end users' reluctance to 

use uninterruptible power systems (UPSes) may arise 
in part from skepticism concerning the frequency and 
severity of power-line disturbances. But 
power-disturbance studies show that blackouts and 
brownouts are not limited to New York's 
well-publicized problems and that voltage surges and 
sags do not occur only after severe thunderstorms. 

A recent Frost & Sullivan Inc. survey of 4,500 U.S. 
users of business microcomputer and minicomputer 
systems shows an average of 5. 7 spikes or transients, 
4.2 overvoltage or undervoltage occurrences and 1.6 
power outages a month. A landmark IBM Corp. study 
by George W. Allen and Donald Segall, "Monitoring of 
Computer Installations for Power Line Disturbances," 
rates oscillatory voltage disturbances due to network 
or load switching as the most frequently occurring 
U.S. power-line disturbance, with a frequency of 62.6 
per month, followed by voltage spikes (50.7 per 
month) and undervoltages (14.4 per month). 

August, not April, is "the cruelest month" for power 
users. Power outages, Allen and Segall note, happen 
at an average rate of once a month during February, 
April and June but peak In August at 1.5 
occurrences. Only January is free of reported 
outages (but not of voltage dips). A total of 42 
percent of the undervoltages-and the most 
severe-occurred during· normal business hours, with 
28 percent happening between 5 p.m. and 1 a.m. But 
operating a computer at night does not offer 
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protection: 30 percent of unaervoltages occurred 
between 1 and 9 a.m. 

"There is a tremendous variation in the 
disturbances recorded at the different locations, " 
Allen and Segall conclude. "In general , city locations 
with their underground distribution systems and 
networks have relatively few severe undervoltages or 
outages, but have a substantially higher number of 
oscillatory disturbances." 

Another study, the AT&T Bell Laboratories report , 
"The Quality of U.S. Commercial AC Power," by M. 
Goldstein and P. D. Speranza, finds similarly 
widespread , but fewer, power disturbances. Findings 

TYPES OF AC POWER LINE 
DISTURBANCES 

(monitored at data-processing sites over 
16 months at 29 locations) 

(Allen/Segall study) 

Type 

Oscillatory, switching 

High frequency (spikes) 

Undervoltages 

Overvoltages 

Power outages 

Total 

Number of occurrences 

2,831 

1,676 

1,569 

103 

65 

6,244 

SOURCE: IBM CORP. 
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Morris , product manager at Hitran Corp. 
"When the data-processing manager analyzes 
power outages and realizes that every time the 
computer goes down the company loses $10,000 
to $15 ,000 worth of time and money , he will 
think it 's well worth it to spend the money for a 
UPS. " 

Lost data , however , is not the only conse­
quence of power disturbances. Scrambled data is 
also a powerful incentive for UPS purchases , 
notes Charles Weddington , vice president of 
sales and marketing at Control Technology Inc. 
"A typical end user is someday going to find the 
directory on his lOM-byte hard disk scrambled ," 
he says. Weddington creates an even more 
frightening scenario: " If your data is scrambled 
and you don 't know it is , you can get bad data 
and make business decisions based on it ." 

Paradoxically , the decentralization of comput­
er power through desktop systems has hindered 
awareness of a need for UPSes, Materna sug­
gests . In the minicomputer and mainframe 
world , he points out , a professional data pro-

strike ..... than once 

cessing manager is responsible for data and 
aware of the problems that can develop. "Now 
the DP manager is really Fred , the head of 
accounting, even though he doesn't think of 
himself as DP manager," Materna stresses. But 
as department managers begin to realize how 
much it costs the company each time they lose 
data, sales of UPSes will rise, Materna contends. 

Stewart Roberts, marketing manager at Gen­
eral Power Systems Inc., notes that many com­
puter users buy UPSes after the damage is done. 
"Whenever there has been a severe blackout in 
any part of the country ," he observes , "the next 
day we get many phone calls regarding our 
equipment. " Frost & Sullivan reports that 58 
percent of business microcomputer and mini­
computer users surveyed bought power-condi­
tioning equipment after they had experienced 
problems, as compared with only 42 percent who 
purchased the devices along with their comput­
ers . But that attitude may be changing: Users 
ranked UPSes at the top of the list of planned 
power-protection equipment purchases last year , 

from 24 U.S. Bell System sites indicate that 
low-voltage conditions-sags plus power 
failures- account for 92. 7 percent of reported power 
disturbances. Based on monitored data, the study 
predicts 50 percent of Bell System sites would have 
fewer than four power failures (one cycle or more) a 
year, two impulses greater than 200V peak and 25 
sags (96V or less) . 

power-distribution system, Goldstein and Speranza 
point out, protects by momentarily shorting the power 
line, producing sags. Although 50 percent of the sags 
are probably caused by external weather conditions, 
the other half are produced by transient-causing 
loads, such as compressor motors, or by system 
faults , which cause circuit breakers to trip. The 
generally lower incidence of power disturbances in 
the Bell System study than in some others might be 
due to the possibility that the Bell System has "made 
a greater effort to ensure dependable power than the 
average micro/minicomputer user," Frost & Sullivan 
suggests. 

Surprisingly, more sags than impulses are recorded 
during electrical storms, according to the study. 
Impulse-suppression equipment in the 

AC POWm LINE DISTURBANCES 
AT BELL SYSTEM SITES 

(GOLDSTEIN/SPERANZA STUDY) 

IMPULSES 
/ (SPIKES) 

POWER 
--,::AILURES 

SAGS ~ 
(UNDERVOLTAGES) SURGES 

87.2% (OVERVOLTAGES) 
0.7% 

SOURCE: AT&T BELL LABS 
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A U.S. Department of Commerce study observes: 
"Regardless of the location of a computer site in the 
country, the number of high-speed fluctuations in 
utility line voltages is virtually constant. In some 
cases , average daily fluctuation rates range from five 
to 10 dips or surges greater than equipment-design 
limits." 

Nothing in these studies suggests that the quality 
or reliability of U.S. electrical power will improve over 
the next few years. To the contrary, "the indicated 
continuing decline in power quality," due in part to an 
increasingly complex distribution system, Frost & 
Sullivan predicts, can only "increase the utilization of 
uninterruptible .alternate sources." Ironically, electric 
utilities, Frost & Sullivan notes, are a "major user of 
power-conditioning and/or UPS equipment. Some 
utilities have UPS equipment for every computer. " 
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Inverter design 
determines the 
type of output a 
UPS generates. 
Square-wave, or 
rectangular, 
outputs are 
common in lower­
cost standby 
systems. 
Pulse-width 
modulation 
(PWM) outputs 
closely 
approximate the 
true sine-wave 
output of 
linear-power 
amplifier 
designs. 
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Frost & Sullivan says. 
System integrators and end users specifying 

UPSes are finding that today's devices have 
much more to offer than just reduced size and 
cost. Increasingly sophisticated features and ca­
pabilities are making it easier to integrate UPSes 
and tailor them to a specific application. Consid­
er some key points of these backup power sys­
tems: 

• Programmable-output waveform. RTE 
Deltec Corp. 's 7000 Series on-line UPSes allow 
system integrators to adjust the output wave­
form for applications requiring more power at 
various points on the wave other t~an the lead­
ing or trailing edge. 

• Fast transient response and low output 
impedance, such as in General Power Systems' 
on-line units. "The faster you can regulate [the 
output]," explains Jim Edman, director of engi­
neering and program management, "the less the 
output voltage will dip and hence be modulated 
by events at the load. Turning on a disk drive 
with a stalled motor produces a large transient 
load. With low output impedance and a fast 
regulator, your output will not deviate much 
from the mean when that happens." 

• Slow slew rate with adjustable frequency 
synchronization, such as in Elgar Corp.'s 
lOK-VA UPS 103-38 and 15K-VA UPS 153-38 

HOWA UPS 
PRODUCES ITS OUTPUT 

i£,--lLI 
WAVE 

INVERTER 

WAVE 
INVERTER 

IN[}O--~ 
>----. FERRORESONANT 

FILTER 

-OiJ-~ 
PWM 

INVERTER LINEAR 
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OSCILLATOR SOURCE: FROST & SULLIVAN INC. 

and the RTE Deltec 6000 Series. These features 
help eliminate damage to disk drives from 
abrupt frequency shifts, claims Deltec's Dick 
Mason , manager of distributor sales. The invert­
er in the Deltec units can thus be set to phase 
lock to the bypass input line over a range of 
±0.5, 1 or 1.5 Hz. Slow slew-rate capability aids 
in matching phase with an external engine gener­
ator when the generator is used to extend a UPS' 
backup time. 

• Low noise. Although not a major consid­
eration when UPSes were relegated to separate 
rooms , the hum generated by backup power 
systems could be a problem for the smaller units 
now moving into office environments next to the 
computers they support. Many UPSes, however , 
now have noise levels comparable to office print­
ers. Low-noise units include Clary Corp. 's UPSjr 
750- to 2.5K-VA on-line units, which are rated at 
less than 55 d8(a) at 5 feet, and Computer 
Power Inc's. Defender 400 VA UPSes with 40 
d8(a) maximum noise at 6 feet. The Clary 
UPSes use ultra-isolating magnetic techniques 
and linear bipolar transistors instead of silicon­
controlled rectifiers (SCRs) to cut common- and 
transverse-mode noise , emphasizes general man­
ager James Rohleen . 

• Redundant circuits. International Power 
Machines Corp. 's Endless Power (EP) UPSes 
employ redundant power transistors mounted on 
plug-in boards. A failure on one of the cards will 
not affect inverter output, according to the com­
pany. The 32K- to 80K-VA units have a mean 
time between failure of 5.6 years. 

• Tight output regulation. Although 5 per­
cent regulation is the norm and 3 percent not 
uncommon, 8ehlman Engineering Corp. 's 
100-VA to 18K-VA UPSes employ linear power 
amplifiers in their inverters to achieve low elec­
tromagnetic interference (EMI) and radio-fre­
quency interference (RFI) and 1 percent line­
and load-voltage regulation. The units handle 
load power factors from zero to one, leading or 
lagging, without output degradation , the compa­
ny says. 

• Fast standby power transfer. Although 
transfer times of most standby units range from 4 
to 12 msec, SAFT America Inc.'s lK-VA SPS-
1000 switches in less than 1 msec. The 19-by-8-
by-13-inch unit is line-synchronized to the AC 
power line, produces a regulated sine-wave out­
put and furnishes surge suppression, overcurrent 
protection and EMl/RFI filtering. 

The SPS- l"OOO's transfer time and sine-wave 
output are at the heart of the controversy sur­
rounding standby UPSes. How quickly must 
standby units switch from interrupted AC line 
power to backup battery power to ensure unin-
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A. Once you're in the dark? B. During a total memory loss? C. After the smoke clears? 

When is the right time 
tobuyaUPS? 

~D-._N_o_n_e_o_f-th_e_a_b_o_v_e_.~I Don't wait for a power All-transistor technology, pioneered by GPS, means optimum 
reliability, control and ease of operation. Our on-line models are 
noted for their unusually fast transient response and excellent effi­
ciency while standby units have set the industry standard with fast 

outage to blackout your 
vital system data-or high frequency noise to scramble your 
memory-or high line voltage or a sudden spike to blow your 
fuses or melt your wires! 

The time to buy an uninterruptible power supply is now, 
before power problems cause inefficient, 
even catastrophic damage to your 
microprocessor-based installation. And 
the high-quality source for UPSs is 
General Power Systems, manufacturer of 
the industry's most complete line of 
uninterruptible power supplies. 

- -
GPS has the exact UPS you need to 

protect your data, your system and your 
production. On-line units range from 
500VA to 50KVA and standby models 
from lOOVA to 2KVA. Many features like 
battery backup, usually sold as extras, 
are standard on GPS models. Plus a wide 
range of options allows you to specify a 
virtually custom unit at an off-the-shelf 
price. In addition, GPS will tailor designs for 
OEM applications. 

• 

.. 

State-of-the-art operating characteristics of GPS 
systems give you the most for your money. 

-
,,_cr.:c('-~_; 
-:" f -~ -.. -I .... 

I 

2 millisecond transition time. 
Equally important, UPSs from General Power Systems 

are manufactured to unmatched quality standards. In fact, 
all our UPSs for commercial users are designed, produced, 
tested and inspected to the same stringent standards as 
our parent company's line of defense products. 

Your intelligent system is only as reliable as the power 
you put into it. Don't wait for a catastrophe. This is the 

----= - -.. -
time to call or write for full information. 
General Power Systems, 1400 N. Baxter 
St., Anaheim, CA 92806-1201, (714) 
956-9321, (800)854-3469, in California 
(800) 824-8912, TELEX 182283. 

GENERAL 
PSWER 
SYSTEMS 

See us at Booth #444 @(OffliiP,})~~VSpring '85 

A Division of ALS Corporation 
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Eib ~~s~~~L Industries, Inc. 

Computer Accessories Group 
300 Harvard Avenue 
Westville, NJ 08093 
Toll-free (800) 257-8384 
In NJ (609) 456-5400 

Nobody does it better. 
Nobody can. 

.•• at a truly affordable price. 
The trim new Linegard 300N is a true, continuous-duty UPS. 

On line all the time, it provides total , around-the-clock protection 
against blackouts, brownouts, surges, sags and noise interference. 

Why risk a critical load to the transfer time of a standby system? 
With .unegard 3007 there's no switch, no hitch. 

Sound good to you? Wait till you hear the price! 
You'll want all the facts now. 

LINEGARD 300M 
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UNINTERRUPTIBLE POWER SYSTEMS 

terrupted computer operation? Can the square­
wave outputs of many standby UPSes damage 
disk drive systems? · 

Not unsurprisingly, manufacturers that offer 
on-line systems tend to be negative about stand­
by UPSes. Hitran's Morris comes down solidly 
in favor of on-line devices: "When that most 
critical period of time happens-a power failure 
-a switchover time is involved [with standby 
devices]. At this critical time , you really want to 
be there [with power]. A standby unit may or 
may not be fast enough. " Sola's McGowan how­
ever , stresses that users should not forsake 
standby UPSes' advantages , such as lower cost 
and smaller size , solely on the basis of their 
transfer time . The important question , in 
McGowan's view , is whether the equipment 
supported by the power source will tolerate the 
transfer time. 

Other analysts agree that the crucial question 
for or against a standby UPS is the adequacy of 
its transfer time. General Power's Edman argues 
that because on-line units tend to cost about 45 
percent more than standby systems, there is no 
real need to spend the money on an on-line 
system, provided the computer can tolerate the 
milliseconds' interruption in power the transfer 
involves . 

" We did a lot of testing and decided to devel­
op a 2-msec switching time for our standby 
UPSes ," Edman says. "There are some small 
computers that can't tolerate the 5 msec to 10 
msec, which seem to be standard in the UPS 
market. Some computers , if their power is inter­
rupted for , say , beyond 3 msec, sense this as a 
power failure , or their logic systems give up and 
they lose memory or just don't function proper­
ly." 

Some computers can' t even tolerate a 4-msec 
delay , points out Stanley A. Smith Jr. , sales 
manager at Computer Power Inc. " It depends on 
the personal computer's power supply. In many 
cases microcomputers and minis with hard disks 
have a tough time handling a 4- to 6-msec 
transfer time. But it 's very hard to generalize ." 

Control Technology's Weddington acknowl­
edges that the company's 5-msec UPS had a 
problem in switching fast enough to support the 
IBM Corp. PC/XT microcomputer. " Fifty per­
cent of the time it didn't switch fast enough," he 
explains . "The IBM [XT computer] had a defec­
tive power supply. Thousands of XTs do. They 
are supposed to send a 'power-not-good' signal 
to the CPU after a power outage of about 23 
msec. But many of them are out of spec and give 
a power-outage signal at 2 or 3 msec. " 
Weddington adds: " The only equipment we have 
ever encountered switchover time complaints 
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VIGOROUS GROWTH SEEN 
FOR UPS MARKET 

--$335M---: 25% CAGR 

$110M 

1983 
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1988 
SOURCE: FROST & SULLIVAN INC. 

with is the IBM PC/XT. And every one of those, 
as far as we could determine , had a defective 
power supply. " 

Control Technology's new B Series UPSes , 
Weddington says, switch at less than 4 msec , 
typically in 2 msec , with " no reported problems 
with switchover time." A $95 " zero-switch" op­
tion is available for the B Series , Weddington 
adds, that enables it to transfer in about 400 to 
500 µsec. 

Materna notes that Emerson wanted to dem­
onstrate both the effectiveness and the necessity 
of their UPSes , as well as the need for UPSes in 
general. They planned to do this by setting up a 
demonstration in which one minicomputer 
would be plugged directly into a wall outlet, the 
other into a UPS-and the plug pulled on both 
of them. The minicomputer manufacturer re­
acted rather strongly to this proposed power­
interruption test , Materna reports. "They said, 
'You want us to do what? Pull the plug while the 
machine is running? We can't let you do that. It 
would damage · the hardware and blow the 
SCRs.' " 

"We've been afraid for some time that a 
computer manufacturer like IBM would get into 
the UPS business," Materna observes. " But they 
don't want to because it would be perceived by 
the customer as a liability to say their machine 
doesn't work on normal utility power unless you 
buy this piece of equipment [a UPS], so they 
never bring it up. " 

Materna thinks, however , that the standoff 

Spurred by 
strong sales of 
smaller (less 
than 10K-VA) 
UPSes for 
burgeoning 
microcomputer 
and 
minicomputer 
applications, the 
UPS market will 
expand at a 20 
percent to 25 
percent 
compound 
annual growth 
rate (CAGR) 
through 1988. 
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American UPS 
companies 
that 
underestimate 
the Japanese 
do so at their 
own risk, one 
expert warns. 
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attitude of most computer manufacturers toward 
UPSes will change. "Now that we are putting out 
small UPSes like our AP-100, which is the right 
shape and cost and makes about the same 
amount of noise as a Xerox [copying] machine , 
we are getting the attention of computer manu­
facturers. It makes sense to start packaging them 
together." Several large minicomputer manufac­
turers, Materna reports, have approached 
Emerson with the idea of starting to bundle 
UPSes with computers on an OEM basis-a 
trend Materna expects to grow. "In fact," he 
adds , "we expect in 5 years to have 50 percent of 
our sales through OEMs." 

Do square waves damage drives? 

The charge that standby UPSes with square­
wave output can damage disk drives is put 
forward by some UPS manufacturers. General 
Interface Systems Inc., for example, contends in 
its advertising: "Most hard disk manufacturers 
require a sine wave. You may put your units' 
warranty in jeopardy by using a square-wave 
unit .. . because disk drive motors get their timing 
from the peak of the sine wave .... The lack of a 
peak or square-wave units can allow excessive 
energy, e.g., heat, through a drive motor, caus­
ing motor failure." Sola's McGowan agrees in 
principle: "A square-wave output is detrimental 
to varous pieces of equipment, among them disk 
drives and anything that has motors." 

Control Technology's Weddington , however, 
is skeptical of a sweeping claim that all square­
wave outputs damage disk drives . " As a general­
ity, it is highly inaccurate ," he says. Weddington 
holds that any UPS output, sine wave or rectan­
gular, that is not well-regulated can cause dam­
age. The company's RBS-AC square-wave-out­
put standby UPSes avoid potential problems , he 
says, with 1 percent output regulation (no load to 
full load) and a harmonic-limited rectangular 
waveform. 

A rectangular waveform has more area under 
it compared with a sine wave and thus delivers 
more current, Weddington explains. "With some 
UPSes you may over-drive because you are not 
adjusting your root-mean-square [rms) power. 
We use a pulse-width-modulated output , so we 
put out the same rms power level as a sine 
wave." A Fourier analysis of any square wave , 
Weddington says, "will show that the top part , 
which looks flat, contains a lot of harmonics. 
Some can be high in frequency and fairly high in 
peak voltage. We damp out the harmonics. 
There is no chance that our product could dam­
age anybody's hardware." 

Although the debate over square-wave output 
continues, many standby UPS manufacturers, 

including Topaz Inc., Sola Electric, Computer 
Power and SAFT America, have opted for sine­
wave output. 

Topaz's compact Powermaker, 400- to lK-VA 
Micro UPS , for example, produces a sine wave 
with 5 percent maximum THO and furnishes 
backup times to 35 minutes at full load and 75 
minutes at half load. Another compact system, 
Sola Electric's 400- or 800-VA Standby Power 
Source provides 3 percent regulation. Its sealed, 
lead-acid battery affords 12 minutes of reserve at 
full load , 30 minutes at half load. 

Most in'dustry observers see a bright future for 
standby UPSes, despite the controversy sur­
rounding some of their operating characteristics. 
Weddington points out that standby units are 
typically half the size of on-line devices , sell for 
one-third to one-half their price and can easily 
be moved. And in today's office environment, 
where space is at a premium, standby systems' 
relatively small size assumes added importance. 

Future UPSes, standby or on-line , says Com­
puter Power's Smith , will follow standby units' 
lead in adapting to decentralized microcomput­
ers in tomorrow's office environments. "Instead 
of having a mainframe with one large UPS , there 
may be 15 or 30 micros, each with its own UPS." 

Further major UPS size reductions, though , 
Smith says, will depend on advances in battery 
technology. "The number and size of its batter­
ies control the size of a UPS. But power technol­
ogy has not basically changed for a hundred 
years. Change will be slow." 

UPS prices will drop over the next few years, 
Emerson's Materna forecasts , as volume produc­
tion reduces manufacturing costs. "This year you 

· will see a 30 percent reduction in cost per KVA 
over last year," he stresses. 

Although American UPS manufacturers have 
had little to worry about from foreign competi­
tion, Materna expects the battle for market share 
to heat up as overseas companies enter the 
arena. "There is a fair amount of foreign compe­
tition that's about to enter the field," he warns. 
"Up to now, the domestic market has been fairly 
safe. But the Japanese, the French and, possibly , 
the West Germans are starting to make a show­
ing. Last year, there were only two Japanese 
companies to worry about. Now there are five." 

American UPS companies that underestimate 
the Japanese do so at their own risk, Materna 
cautions. "Everyone else who has ignored 
them," he says, "has ended up unemployed ." 0 

Interest Quotient (Circle One) 
High 465 Medium 466 Low 467 

MINI-MICRO SYSTEMS/April 1985 



You know your market- ., 
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FOR REEL RELIEF, 
TAKE ONE EVERY 

SOOMB. 
Imagine: half a gigabyte of 

. storage on a single, cost 
effective, book size cart­
ridge. A drive that 
streams at l 80 ips and ~~~ 
transfers approx­
imately l 0 megabytes 
per minute. With ran­
dom access that lets 
you getto any file in a 
matter of seconds. 
Using industry stan­
dard data rates and 
controllers. 

Remember, these ~-•••··~ 
are the same Mega Tape recording wiz-
ards who gave OEM's the first truly cost 
effective solution to Winchester disk 
back up with 300 MB on Y2" tape. Now, 
a whopping 50% capacity increase 

making this the world's highest 
capacity cartridge -

still using proven relia­
. ble tape technology 

Mega Tape's 
unique features open 

up exciting new ap­
plications for OEM's in 
areas like digital image 

storing, CAD/CAM, 
networking, archiving 

and large scale data 
. base distribution. 

Sound too good 
to be true? Convince yourself -call 

Mega Tape for complete details. Better 
yet, order a drive for evaluation. 

tn no time at all, you'll find out what a 
great feeling reel relief can be. 

Call Carl Cox, Product Marketing Manager, (SlSJ 357-9921 
MegaTape Corporation, P.O. Box 317. Duarte. CA 91010-0317 

~~gaTape 
The great leap forward in backup. 
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Is this the year 
of the Modem? 

MultiTech. 
Systems 

• If you aren't already including modems in your 
systems, maybe you should be. Because whether you 
do or not, there is an increasing user demand for on-line 
capability. This trend will make communications a selling 
advantage for you now, and an absolute necessity in the 
not-too-distant future. Communications can now expand 
the potential of your systems, without creating more 
headaches for you. 
• When looking for a communications supplier, 
experience and support can be as important as price. 
Multi-Tech Systems has been providing modems and 
other datacomm equipment to systems integrators since 
1970. Our Technical Support people are second to none. 
Our products include 300, 1200 and 2400 bps intelligent 
modems (Hayes-compatible autodial and auto-answer, 
in desktop, in-board and rack-mount versions) , 
multiplexers, breakout boxes and communications 
software. And our prices (and margins) are right where 
they should be. 
• So whether your systems are for your own use, or 
you sell systems to others, Multi-Tech modems can 
make them better. On-line software updates and 
maintenance make life easier for you, and on-line 
capability provides better system versatility for your 
users. 
• Why not let Multi-Tech help make this year of the 
modem your best year yet? 
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MultiTech. 
Systems 

The right answer every time. 

82 Second Ave SE. New Brighton MN 55112 1612) 631-3550. TWX 910·563-3610 

Multi Modern 
1200/300 BPS Intelligent Modem 



Multicolour graphics on paper and 
overhead transparency film are now a 
reality at a price every computer owner 
can afford - with the new Facit 4550 and 
Facit 4551 Pen Plotters. 

The 6-pen cassette design provides 
instant colour changes with a multitude 
of colour set-ups. Longlife ballpoint for 
paper, oil-based fiber-tip for transparen­
cies and water-based ceramic pens for 
high-quality CAD drawings are available 
with 8 to 12 different colours. Two pen­
cassettes can be stored in pockets on 
top of the casing. The pens are securely 
sealed to prevent drying. 

c r 1 oN 
INTHO l)U. 

Business graphics, CAD, CAE, 
science and engineering plottings are 
handled with a character resolution as 
high as lO x 10 elements per character. 
Facit 4550 accepts media sizes ISO A4 
or 8 112 x 11", while Facit 4551 takes 
media up to ISO A3 or 11 x 17". 

FRIENDS WITH 
ALL MAJOR COMPUTERS 

With HP-Graphic Language emu­
lation and serial/parallel interfaces, the 
plotters easily make friends with all ma­
jor computer models on the market. 
Software packages include Lotus 1-2-3, 

FACIT 

Symphony, Fast Graphs, DR Draw/ 
Graph, BPS, etc. 

Got the picture? Get it at your 
nearest Facit representative! 

CIRCLE NO. 75 ON INQUIRY CARD 

Head Office: Facit AB, S-17291 Sundbyberg. Sweden. Phone: (8) 7643000. USA: Facit Inc. PO. Box 334, Merrimack. NH 03054. Phone: (603) 424-8000 
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ABACUS CONTROLS INC. 
80 Readington Road 639-4 on-line 30 120, 208 111 4wire + GND 63x48x30 2,260 
Somerville, N.J. 08876 solid state (cabinet) 
(201) 526-6010 914-4/10 on-line 10 120, 208 35 2 wire + GND 44x30x61 1,620 
Clrcle382 solid state 4wire + GND (cabinet) 

918-4 on-line 1.6 120,208 5 4 wire + GND 19x20x33 255 
solid state (racl(j 

919-4 on-line 10 120, 208 35 2 wirn + GND 55x30x61 1,470 
solid state 4 wire + GND (cabinet) 

923-4 on-line 2 120 21 2 wire + GND 19 x 20 x 30 (rack) 310 
solid state 

938-4 on-line 3 120, 208 10 4 wire + GND 22 x 30 x 61 420 
solid state (cabinet) 

963-4 on-line 6 120 63 2 wire + GND 22x30x70 1,Q75 
solid state (cabinet) 

968-4 on-line 6 120,208 21 4 wire + GND 22x30x79 925 
solid state (cabinet) 

978-4 on-line 7.5 120,208 26 4 wire + GND 44x30x61 1,130 
solid state (cabinet) 

983-4 on-line 8 120,208 28 2 wire + GND 44 x 30 x 61 1,120 
solid state 4 wire + GND (cabinet) 

6158·4 on-line 15 120, 208 55 4 wire + GND 63x22x30 1,110 
solid state (cabinet) 

ATLAS ENERGY SYSTEMS 
16872 Milliken Ave. RP66010 on-line 10 208, 408 3 wire + GND 
Irvine, Calif 92714 rotary motor 4 wire + GND 
(714) 863-0900 

RP66020 on-line 20 208, 480 3 wire + GND 
Clrcle415 rotary motor 4 wire + GND 

RP66030 30 208, 480 3 wire + GND 
4 wire + GND 

RP66050 on-line 50 208, 480 3 wire + GND 
rotary motor 4 wire + GND 

RP66080 on-line 80 208,480 4 wire + GND 
rotary motor 

RP66100 on-line 100 208, 480 4 wire + GND 
rotary motor 

BEAVER ELECTRONIC LABORATORY 
P.O. Box202 BBU-912 on-line .1 115, 230 6 5.25x19x19 28 1,395 
Kingston, Mass. 02364 direct current (rack) 
(617) 585-5666 
Clrcle416 

BEHLMAN ENGINEERING CORP. 
1142 Mark Ave. UPS-Single on-line .1-7.5 90, 115, 2-125 2 wire + GND 1,750 
Carpinteria, Calif. 93013 Phase solid state 120, 208, 
(805) 684-8311 220, 480, 
Clrcle417 600 

UPS-Three on-line 3-20 90, 115, 17-110 3 wire + GND 9,925 
Phase solid state 120, 208, 4 wire + GND 

220, 480, 
600 

BEST POWER TECHNOLOGY INC. 
P.O. Box280 F1·5 on-line 120 2 wire + GND 30 x 23.25 x 18 270 3,500 
Necedah, Wisc. 54646 solid state (cabinet) 
(800) 356-5794 F2·5 on-line 120 2 wire + GND 30 x 23.25 x 18 290 4,300 
Clrcle383 solid state (cabinet) 

F3-5 on-line 3 120, 208, 2 wire + GND 30 x 23.25 x 18 330 5,100 
solid state 240 (cabinet) 

F5-5 on-line 5 208, 240 2 wire + GND 50.5 x 23.25 x 18 420 7,950 
solid state (cabinet) 
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F7.S-5 on-line 7.5 208, 240 2 wire+GND 50.5x23.25x18 520 10,300 
solid state (cabinet) 

F10·5 on-line 10 208, 240 2 wire + GND 50.5 x 20.25 x 18 590 12,875 
solid state (cabinet) 

F15-5 on-line 15 208, 240 2 wire + GND 50.5x47x18 860 15,500 
solid state (cabinet) 

Micro-250 on-line .25 120 2 wire + GND 17x8.75 x 20 90 945 
solid state (cabinet) 

Mlclo-500 on-line .5 120 2 wire + GND 17x8.75x20 100 1,345 
solid state (cabinet) 

OP1000 standby 120 2 wire + GND 9.5 x 23.25 x 12 136 2,625 
(response time: (cabinet) 

8 msec) 

OP2000 standby 2 120 2 wire + GND 9.5 x 23.25 x 12 160 3,225 
(response time: (cabinet) 

8 msec) 

OP5000 standby 5 208, 240 2 wire + GND 30 x 23.25 x 12 260 5, 100 
(response time: (cabinet) 

8 msec) 

OP7500 standby 7.5 208, 240 2 wire + GND 30 x 23.25 x 18 285 6,200 
(response time: (cabinet) 

8 msec) 

OP10000 standby 10 208, 240 2 wire + GND 30 x 23.25 x 18 340 7,750 
(response time: (cabinet) 

8 msec) 

CLARY CORP. 
320 W. Clary Ave. P r on-line 115 2 wire + GND 340 3,995 
San Gabriel , Calif. 91n6 UPS1-750VA- solid state 
(818) 287-6111 1M-SBS 
Clrcle418 UPSjr on-line 1.25 115 25 2 wire + GND 33.5 x 17.375 x 20 340 4,395 

UPS1 -1.25K- solid state (cabinet) 
1M-SBS 

UPSjr on-line 2.5 115 46 2 wire + GND 33.5x 17.375x20 490 6,495 
UPS1·2.5K· solid state (cabinet) 

1M·SBS 

UPS1 -750VA· on-line .750 11 5 21 2 wire + GND 17.5x 19x21 281 - 309 3,450-
1A-SBS solid state (rack) 4,300 

39.5 x 25.5 x 26 
(cabinet) 

UPS1-1.25K· on-line 1.25 115 25 2 wire + GND 17.5x 19x21 281-305 3,850-
1A·SBS solid state (rack) 4,850 

39.5 x 25.5 x 26 
(cabinet) 

UPS1 ·2.5K· on-line 2.5 115 46 2 wire + GND 17.5 x 19 x 21 394-41 8 5,91 0-
1A·SBS solid state (rack) 6,760 

39.5 x 25.5 x 26 
(cabinet) 

UPS1-3.75K- on-line 3.75 115 72 3 wire + GND 53.5 x 25.5 x 26 700 9,895 
1A-SBS solid state (cabinet) 

UPS1 -5K- on-line 5 11 5 81 3 wire + GND 53.5 x 25.5 x 26 760 10,495 
1A-SBS solid state (cabinet) 

UPS1·7.5K· solid state 7.5 115, 230 72x55x27 1,400 16,700 
1·SBS 

UPS1 -10K· on-line 10 115, 230 89 3 wire + GND 72x55x27 1,500 17,490 
1-SBS solid state (cabinet) 

UPS3-10K-1 on-line 10 120. 208 48 4 wire + GND 72x55x27 1,700 20,900 
solid state (cabinet) 

UPS3-15K·1 on-line 15 120, 208 63 4 wire + GND 72x55x27 1,800 24,080 
solid state (cabinet) 

lJPS3..30K-1 on-line 30 120, 208 4 wire + GND 72x68x27 2,400 32,000 
solid state 

UPS3/1- on-line 10 120, 208 89 4 wire + GND 72x55x27 1,500 18,850 
10K-SBS solid state (cabinet) 
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"Now I program 
with Power Windows" 

Alan R. Feuer 
Vice President, Research and Development 

Catalytix Corporation 

Author: The C Puzzle Book 

CCA EMACS ... The Most Powerful Editor 
Environment Available for Unix and VAX/VMS 

"Programming with CCA EMACS, I can look at two 
or more files at once in different windows and then 
move text between them." 

Alan Feuer is just one of many demanding 
programmers who have discovered that CCA 
EMACS™ makes program editing and system develop­
ment much easier and faster. And "power windows" 
are only part of the reason Alan Feuer uses CCA 
EMACS .. . 

Unprecedented power, speed, functionality, extensi­
bility, pliability, and consistency across systems and 
on any terminal are others. CCA EMACS includes 
close to 400 built-in commands which let you do any 
job with only a few keystrokes, even the kinds of 
things that are difficult or impossible with other edi­
tors. And with our fu ll Common Lisp-based extension 
language, Elisp TM, you can customize CCA EMACS to 
meet all your specific program needs. 

CCA EMACS has two extensive recovery facilities to 
protect against system failures. Supported by a fu ll 
online documentation package, including tutorial, the 
system can be used by beginners and experts alike. 

This complete kit of editing tools runs under Berkeley 
Unix TM (4 . IBSD and 4.2BSD), Bell Unix (Systems Ill 
and V), Xenix™, and VAX/VMS™. 
Binary prices range from $380 to $850 for Unix to 
$1900 for VMS. 

CCA Uniworks, Inc. 
Productivity Tools for Programmers 
20 Will iam Street, Wellesley MA 021 81 

For more information or to place an order 
call our customer representatives at 

800-222-0214 
in MA (617) 235-2600 
or mail this request form today. 

-------------------------Please send me information on: 
0 CCA EMACS 0 The Safe C Development Tools 
0 Al Development Tools 0 Your complete line of state-of-

-the-art programming tools _ 

0 Please send license forms 
Name ___________________ _ 

Title 

Company ----~------------~ 
Address -------------------
City, State, Zip _______________ _ 

Phone( ) 

CCA UNIWORKS, INC. 
20 William Street Wellesley, MA 021 81 

:;;, A Crowntek Company 

Unix , VAX and VMS and Xenix are trademarks of Bell Laboratories. Digital MM485 1 
Equipment Corporation. and Microsoft Corporation. respecti vely, Safe C is a I 
trademark of Catalytix Corporation , CCA EMACS and Elisp are trademarks of 

-~~=~~~---------~---------
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Only Microware's OS-9 
Operating System Covers 

the Entire 68000 Spectrum 

ROM-BASED 
CONTROL 
SYSTEMS 

FlDPPY-DISK BASED 
PERSONAL 

COMPUTERS 

MICROWARE'S OS-9 

HAND-HELD HARIMM£/SOFTIMI 
COMPUTERS DEVEIDPMENT SYSTDI 

SMALL SYSTEMS 

UNIX 

LARGE SYSTEMS 

Is complicated software and expensive hardware 
keeping you back from Unix? Look into OS-9, the 
operating system from Microware that gives 68000 systems 
a Unix-style environment with much less overhead and 
complexity. 

VAX and PDP-11 make coordinated Unix/OS-9 software 
development a pleasure. 

SUPPORT FO R MODULAR SOFTWARE 

OS-9 is versatile, inexpensive, and delivers outstanding 
performance on any size system. The OS-9 executive is 
much smaller and far more ef-

- AN OS-9 EXCLUSIVE 
Comprehensive support for modular software puts OS-9 

a generation ahead of other operating systems. It multiplies 
programmer productivity and memory efficiency. Applica-

tion software can be built 
ficient than Unix because it's 
written in fast, compact as­
sembly language, making it 
ideal for critical real-time ap­
plications. OS-9 can run on 
a broad range of 8 to 32 bit 
systems based on the 68000 
or 6809 family MPUs from 
ROM-based industrial con­
trollers up to large multiuser 
systems. 

OS-9'S OUTSTANDING 
C COMPILER IS 

YOUR BRIDGE TO UNIX 

Key OS-9 Features At A Glance 
• Compact (16K) ROMable executive written in assembly 

language 
• User "shell" and complete utility set written in C 
• C-source code level compatibility with Unix 
• Full Multitasking/multiuser capabilities 
• Modular design - extremely easy to adapt, modify, or 

expand 
• Unix-type tree structured file system 
• Rugged "crash-proof" file structure with record locking 
• Works well with floppy disk or ROM-based systems 
• Uses hardware or software memory management 
• High performance C, Pascal, Basic and Cobol compilers 

from individually testable 
software modules including 
standard "library" modules. 
The modular structure lets 
you customize and recon­
figure OS-9 for specific hard­
ware easily and quickly. 

A SYSTEM WITH 
A PROVEN 

TRACK RECORD 
Once an underground 

classic, OS-9 is now a solid 
hit. Since 1980 OS-9 has 
been ported to over a hun-

Microware's C compiler tech-
nology is another OS-9 advantage. The compiler produces 
extremely fast, compact, and ROMable code. You can easily 
develop and port system or application software back and 
forth to standard Unix systems. Cross-compiler versions for 

dred 6809 and 68000 
systems under license to some of the biggest names in the 
business. OS-9 has been imbedded in numerous consumer, 
industrial, and OEM products, and is supported by many 
independent software suppliers. 

OS-9™ 
MICROWARE SYSTEMS CORPO RATION 
1866 NW 114th Street 
Des Moines, Iowa 50322 
Phone 515-224-1929 
Telex 910-520-2535 

Microware Japan, Ltd 
3-8-9 Baraki, Ichikawa City 
Chiba 272-01, Japan 
Phone 0473(28)4493 
Telex 299-3122 

05-9 is a trademark of Microware and Motorola. Unix is a trademark of Bell Labs. 
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COMPUTER POWER INC. 
124 W. Main St. Computersave on-line .5-1 120 9-17 2 wire+GND 11.5x12.5x29 160 1,650-
High Bridge, N.J. 08829 solid state 3 wire+GND (cabinet) 1,975 
(201) 638-8000 Defender standby .4-1 .2 120, 220, 2 wire + GND 7x19x20 80-114 690-
Circle 419 (response time: 230, 240 3 wire + GND (rack) 1,195 

4 msec) 7 x 16.75 x 20 
(cabinet) 

FTUPS on-line .7-10 115, 120, 5-110 2 wire+GND 48.5 x 39 x 18, 4,265-
solid state 208, 220, 3 wire + GND 60.5 x 39 x 18, 13,420 

230, 240, 4 wire + GND 68.5 x 39 x24 
277, 440, (cabinet) 

480 

IPS standby .5-25 115, 120, 10-130 2 wire + GND 36.5 x 39 x 10, 2,680-
(response time: 208, 220, 3 wire + GND 48.5 x 39 x 10, 19,500 

4 msec) 230, 240, 4 wire + GND 68.5x39x18, 
277, 440, 68.5x39x24 

480 (cabinet) 

Series-36 on-line .5-1 .5 120 2 wire + GND 32x32x 11 280-345 1,690-
solid state 3 wire + GND (cabinet) 3,500 

UPS on-line .5-25 115, 120, 10-130 2 wire + GND 48.5 x 39 x 10, 415- 3,685-
solid-state 208, 220, 3 wire + GND 60.5 x 35 x 18, 8,150 26,310 

230, 240, 4 wire + GND 68.5 x 39 x 24 
277, 440, (cabinet) 

480 

COMPUTER POWER PRODUCTS 
227 E. Compton Blvd. MAU rotary motor 12-62 208, 220, 3 wire + GND 
Gardena, Calif. 90248 480,600 4 wire + GND 
(213) 277-6937 SAU rotary motor 75- 208, 220, 3 wire + GND 
Clrcle420 500 480,600 4 wire + GND 

CONTROL TECHNOLOGY INC. 
8200 N. Classen Blvd., Suite 104 RBS-AC300 standby .3 115, 120, 3.13/ 1 2 wire+GND 5.37 x 13.75 x 11.4 31 549 
Oklahoma City, Okla. 73114 (response time: 208, 220 (cabinet) 
(405) 840-3163 3 msec) 
Circle 421 RBS-AC 500 standby .5 115, 120, 4.79 2 wire + GND 5.37 x 13.75 x 11.4 41 695 

(response time: 208, 220 (cabinet) 
3 msec) 

RBS-AC 600 standby .6 115, 120, 5.63 2 wire + GND 5.37 x 13. 75 x 11.4 41 795 
(response time: 208,220 (cabinet) 

3 msec) 

RBS-AC 1000 standby 115, 120, 9 2 wire + GND 7.87 x 13.75 x 11.4 59 995 
(response time: 208,220 (cabinet) 

3 msec) 

CUESTA SYSTEMS INC. 
3340 Roberto Court 20012060 standby .2 115, 120 2.5 NEMA 5- 15 4x6x9 14 495 
San Luis Obispo, Calif. 93401 (response time: (cabinet) 
(805) 541-4160 2-10 msec) 
Circle 422 

20023050 standby .2 220, 230, 1.5 NEMA5- 15 4x6x9 14 595 
(response time: 240 (cabinet) 

2- 10 msec) 

40012060 standby .4 115, 120 5 NEMA5-15 11x13x2 20 695 
(response time: (cabinet) 

2- 10 msec) 

9012060 standby .09 115, 120 1.5 NEMA 5- 15 4x6x9 9 350 
(response time: (cabinet) 

2- 10 msec) 

9023050 standby .09 220, 230, .8 NEMA 5- 15 4x6x9 9 395 
(response time: 240 (cabinet) 

2-10 msec) 

CYBERNEX INC. 
7171 Industrial Park Blvd. 12.5/ 1BB1 on-line 12.5 208, 480 2 wire + GND 38 x36.5 x 77 1,500 
Mentor, Ohio 44060 solid state (cabinet) 
(216) 946-1783 15/1BB3 on-line 15 208, 480 4 wire + GND 73.5 x 36.5 x 77 1,600 
Circle 423 solid state (cabinet) 

18.75/1BB1 on-line 18.75 208,480 2 wire + GND 73.5 x 36.5 x 77 2,000 
solid state (cabinet) 
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30/1BB1 on-line 30 208, 480 2 wire + GND 73.5 x 36.5 x 77 2,400 
solid state (cabinet) 

30/2883 on-line 30 208, 480 4 wire + GND 73.5 x 36.5 x 77 2,000 
solid state (cabinet) 

50/2BB1 on-line 50 208, 480 2 wire + GND 73.5 x 36.5 x 77 3,200 
solid state (cabinet) 

5012883 on-line 50 208, 480 4 wire + GND 73.5 x 36.5 x 77 3,200 
solid state (cabinet) 

75/3BB3 on-line 75 208, 480 4 wire + GND 97 x 36.5 x 77 4,800 

I solid state (cabinet) 

100/3883 on-line 100 208, 480 4 wire + GND 97 x36.5 x 77 5,200 
solid state (cabinet) 

120CV1 -STS on-line 120 2 wire + GND 32.5 x 32.25 x 445 
solid state 23.51 (cabinet) 

120CV2-STS on-line 2 120 2 wire + GND 51 .5 x 32.25 x 897 
solid state 23.51 (cabinet) 

120CV3-STS on- line 3 120, 240 2 wire + GND 73. 75 x 32.25 x 1,290 
solid state 23.51 (cabinet) 

120CV5·STS on-line 5 208,240 2 wire + GND 73.75 x 32.25 x 1,436 
solid state 23.51 (cabinet) 

120CV7.5-STS on-line 7.5 208, 240 2 wire + GND 73.75 x 32.25 x 1,800 
solid state 23.51 (cabinet) 

DYMARC INDUSTRIES INC. 
21 Governor's Court 1350 standby .350 120 2 wire + GND 6x 10.75x 12.63 32 
Baltimore, Md. 21207 (response time: 
(301) 298-9296 12 msec) 
Clrcle424 

DYNATECH COMPUTER POWER INC. (FORMERLY RKS INDUSTRIES) 
4865 Scotts Valley Drive DP'1350 standby .35 120 2 wire + GND 6 x 10.75 x 12.62 32 749 
Scotts Valley, Calif. 95066 (response time: (cabinet) 
(BOO) 892-1342 12 msec) 
Clrcle 425 

ELGAR CORP. 
9250 Brown Deer Road UPS 102·18 on-line 120 22 2 wire + GND 8.7x19x18 100 3,300 
San Diego, Calif. 92121 solid state (rack) 
(619) 450-0085 UPS 103-3B on-line 10 120, 208, 3 wi re+ GND 7B x41 x 31 1,700 2,300 
Circle 426 440, 460, 4 wire + GND (cabinet) 

480 

UPS 153·38 on-line 15 120, 208, 3 wire + GND 78x41 x31 26,000 
solid state 277, 480 (cabinet) 

UPS 253-3B on-line 25 120, 208, 3 wire+ GND 78x55x31 32,000 
solid state 277, 480 (cabinet) 

UPS 302·18 on-line 3 120 60 2 wire + GND 14x 19x20 220 5,000 
solid state (rack) 

SPR-350 standby .35 120 2 wire + GND 5x 10x14 32 500 
(response time : (cabinet) 

B msec) 

on-line 2-5 208, 380, 2 wire + GND 54x22 x 21 500 8,000-
solid state 480 3 wire + GND (cabinet) 14,000 

System 100 on-line 6- 20 208, 380, 3 wire + GND 71 x 27 x 25 1,000 14,000-
solid state 480, 600 4 wire + GND (cabinet) 27,000 

System 400 on-line 10-25 208, 380, 4 wire + GND 71 x32 x32 1,600 23,000-
solid state 480, 600 (cabinet) 32,000 

EMERSON ELECTRONIC CO. INDUSTRIAL CONTROLS DIV.) 
3300 S. Standard St. A on-line 3 120,240 25-50 2 wire + GND 52 x 25.6 x 18.7 485 8,028 
Santa Ana, Calif. 92702 solid state 3 wire + GND (cabinet) 
(714) 545-5581 AP 165 on-line 5 120, 240 42- 84 2 wire + GND 52 x 35 x 18.7 730 10,086 
Clrcle428 solid state 3 wire + GND (cabinet) 

AP 175 on-line 10 120,240 84-168 2 wire + GND 52x35x 18.7 815 15,054 
solid state 3 wire + GND (cabinet) 
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1.eleVideo is 
the multiuser system 

for companies 
wh ectto 

I r. 
t I 
' . 

----------

The TeleVideo Personal Mini Family 
Growing companies need a compu- only runs PC software, but also Your Tele Video dealer has the 

ter system that will grow right along hundreds of popular, fast mini- Personal Mini. Arrange to see it today 
with them. Simply and economically. computer and multiuser programs. by calling toll free, 800-521-4897. 

A computer system that lets Without destroying your established In California, call 800-821-3774. 
people communicate and share PC environment. Ask for operator 10. 
resources. Even work on the same And, unlike less advanced net- The TeleVideo Personal Mini. 
file simultaneously. works, the Personal Mini never The growing business computer. 

The TeleVideo• Personal Mini"' sacrifices performance or speed Regional Sales Offices1 Northwest 
Family is that system. regardless of how many workstations (408} 971-0255, Southwest (714) 476-0244, 

are on line. Southcentral (214) 258-6776, Midwest 
(312} 397-5400, Southeast (404) 447-1231, Runs PC, mini and 

multiuser software. 
With the TeleVideo Personal Mini, 

users of IBM• or Tele Video PCs, 
XTs, and portable computers can 
share data, as well as expensive 
peripherals, like printers and plotters. 

The Personal Mini dramatically 
increases computing power. So it not 

Build on your original Mid-Atlantic (703) 556-7764, Northeast 
PC in"estment. (617) 890-3282, East (516) 496-4777, Rocky 

" Mountain (714) 476-0244. 
Even our system expansion costs 

are substantially less than what you'd 
pay to add new IBM PCs. And your 
original investment in hardware, 
software and personal computer 
education is never lost. IBM is a registered trademark of lmemacional Business Machines 

'!! 



BP-2000 HIGH SPEED BAND PRINTER 
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DP-35 DAISYWHEEL PRINTER 
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M-100L 
MATRIX PRINTER 

8020 MATRIX PRINTER 

B-600 MEDIUM SPEED BAND PRINTER 

• t\l~fMN-1 
• pOJNtY.T~ 
• FOR T\-\E RTS . 
~~ ·----·· .. 
• E.\I~~. • fOUNOl\T....,. ... 
• FOR THE RTS 

:1 ... ---~"·. 
• Kl'J.,lFM/\N 
• E.\l NtY-TICN 
: ~THE RTS 

DP-55 DAISYWHEEL PRINTER 

1-=nl Data~roducts printers. 
~ Noboay puts ideas on paper so many ways. 
DATAPRODUCTS CORP, 6200CANOGAAVE., WOODLAND HILLS, CA 91365. (818) 887-3924. IN EUROPE, 136-138 HIGH ST , EGHAM, SURREY, TW 20 9HL ENGLAND. 
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EXIDE ELECTRONICS CORP. 
3201 Spring Forest Road Series 10001 on-line 1.5 120, 208, 7.5, 8.6, 2 wire + GND 34x17x25.6 370 4,130 
Raleigh, N.C. 27604 1101 solid state 240 15 (cabinet) 
(919) 872-3020 Series 1 000/ on-line 3 120, 208, 14, 16, 2 wire + GND 34x 17x25.6 450 5,930 Clrcle429 1103 solid state 240 28 (cabinet) 

Series 1000/ on-line 5 120, 208, 23, 26, 2 wire+GND 34 x 34 x 25.6 76 9,910 
1105 solid state 240 46 (cabinet) 

Series 20001 on-line 18.75 208, 240, 28,63 3 wire + GND 72 x 77 x 30 2,950 38,700 
2015 solid state 480,600 4 wire + GND (cabinet) 

Series 2000/ on-line 37.5 208, 480, 53, 123 3 wire+GND 72 x 77 x30 4,100 49,400 
2030 solid state 600 4 wire + GND (cabinet) 

Series 2000/ on-line 56.25 208, 480, 79, 181 3 wire + GND 72 x 77 x 30 4,750 58,800 
2045 solid state 600 4 wire + GND (cabinet) 

Series 20001 on-line 18.75 208, 480, 28,66 2 wire + GND 72 x 77 x 30 2,950 31,100 
2715 solid state 600 3 wire + GND (cabinet) 

Series 20001 on-line 37.5 208, 480, 55, 127 2 wire + GND 72 x 77 x 30 4,100 48,700 
2730 solid state 600 3 wire + GND (cabinet) 

GENERAL INTERFACE SYSTEMS INC. 
12919 Alcosta Blvd. SB 300 standby .3 115 3 wire + GND 7 x 10.5 x 13.5 37 600 
San Ramon, Calif. 94583 (response time: (cabinet) 
(415) 838-2683 4 msec) 
Clrcle430 UPS400 on-line .4 115 4 3 wire + GND 7x12x16 69 1,095 

solid state (cabinet) 

UPS650 on-line .65 115 7 3 wire+GND 9x16x17 110 1,595 
solid state (cabinet) 

GENERAL POWER SYSTEMS 
1400 N. Baxter GPS- standby .1 115, 230, rn 3 wire + GND 6 x 7 x 13 19 495-545 
Anaheim, Calif. 92806-1201 0.1K126R (response time: 240 (cabinet) 
(714) 956-9321 2 msec) 
Clrcle431 GPS- standby .2 115, 230, 1.911 3 wire + GND 6x7x13 23 595-645 

0.2K126R (response time: 240 (cabinet) 
2 msec) 

GPS- standby .3 115, 230, 2.811 3 wire + GND 6x10x14.5 35 695-745 
0.3K126R (response time: 240 (cabinet) 

2 msec) 

GPS- on-line .5 115, 120, 1011 3 wire + GND 7 x 17 x 19. 92 1,650-
0.5K120-61 solid state 220 (rack) 1,975 

7x17x19 
(cabinet) 

GPS- standby .5 115, 230, 4.611 3 wire + GND 6x13x16 50 895-945 
0.5K126R (response time: 240 (cabinet) 

2 msec) 

GPS-1K120-61 on-line 115, 120, 2011 3 wire + GND 20x 16x24 270 3,045-
solid state 208, 220, (rack) (rack) 3,145 

230 23x23x22 320 
(cabinet) (cabinet) 

GPS-1K126R standby 115, 230, 8.9/ 1 3 wire + GND 8 x 11x21 100 1,295-
(response time: 240 (cabinet) 1,395 

2 msec) 

GPS-2K120-61 on-line 2 115, 120, 4211 3 wire + GND 18x 16x27 292 4,600-
solid state 208, 220, (rack) (rack) 4,750 

230 30 x 23 x 24 450 
(cabinet) (cabinet) 

GPS-2K126R standby 2 115, 230, 17.5/1 3 wire + GND 8 x 11 .5 x 24 125 1,995-
(response time: 240 (cabinet) 2,095 

2 msec) 

GPS-3K120-61 on-line 3 115, 120, 62/1 3 wire + GND 44x23x25 612 6,300-
solid state 208, 220, (cabinet) 6,525 

230 

GPS-5K120-61 on-line 5 115, 120, 10411 3 wire+GND 61x23x31 800 11,500-
solid state 208, 220, (cabinet) 11 ,750 

230 

GPS-5K120-63 on-line 5 115, 120, 26/3 4 wire + GND 61 x23x31 800 12,400-
solid state 208, 220, (cabinet) 13,150 

230 
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GPS- on-line 10 115, 120, 97/1 4 wire + GND 61x23 x 30 780 19,495-
10K120-61 solid state 208, 220, (cabinet) 20,395 

230, 240 

GPS- on-line 10 115, 120, 53/3 4 wire + GND 61x23x30 780 21 ,495-
10K120-63 solid state 127, 208, (cabinet) 22,195 

220, 230, 
277 

GPS- on-line 15 120, 127, 80/3 4 wire + GND 69x28x31 1,100 22,750 
15K120-63 solid state 277 (cabinet) 

GPS- on-line 20 120, 127, 107/3 4 wire + GND 69x28x31 1,300 28,570 
20K120-63 solid state 277 (cabinet) 

GPS- on-line 25 120, 127, 134/3 4 wire + GND 69x28x31 1,400 34,680 
25K120·63 solid state 277 (cabinet) 

GPS- on-line 35 120, 127, 186/3 4 wire + GND 69x26x31 1,730 39,200 
35K120-63 solid state 277 (cabinet) 

GTO ELECTRONICS INC. 
430RittSt. PACS-250 on-line .25 115, 120 12 2 wire + GND 6x6x5 15 
St. Peter, Minn. 56082 solid state (cabinet) 
(507) 931 -4137 PACS-1500 on-line 1.5 115, 120 12 2 wire + GND 11x12 x 14 53 Clrcle432 solid state (cabinet) 

PACS-2000 on-line 2 115, 120 12 2 wire + GND 11x12x14 70 
solid state (cabinet) 

HITRAN CORP. 
Route 31 RD 5-65 BA0206-00 on-line 120 20 2 wire + GND 52 x 36x24 450 3,626 
Flemington, N.J. 08822 solid state (cabinet) 
(201) 782-5525 BA0206-03 on-line 208 12 2 wire + GND 52 x 38 x 24 450 3,828 Clrcle433 

solid state (cabinet) 

BA0206-04 on-line 120, 240 10 3 wire + GND 52 x36 x24 450 3,626 
solid state (cabinet) 

BA0207-00 on-line 2.5 120 41 2 wire + GND 52 x 38 x 24 675 5,295 
solid state (cabinet) 

BA0207-03 on-line 2.5 208 24 2 wire + GND 52x36x24 675 5,295 
solid state (cabinet) 

BA0207-04 on-line 2.5 120,240 21 3 wire + GND 52 x 38 x 24 675 5,295 
solid state (cabinet) 

BA0206-00 on-line 5 120 90 2 wire + GND 62 x 42 x 24 1,250 9,450 
solid state (cabinet) 

BA0208-01 on-line 5 120, 240 45 3 wire + GND 62 x 42 x 24 1,250 9,450 
solid state (cabinet) 

BA0206-02 on-line 5 208 52 2 wire + GND 62x42x 24 1,250 9,450 
solid state (cabinet) 

BA0209-00 on-line 7.5 120 130 2 wire + GND 62 x42 x 24 1,450 11,300 
solid state (cabinet) 

BA0209-01 on-line 7.5 120, 240 65 3 wire + GND 62 x 42x 24 1,450 11,300 
solid state (cabinet) 

BA0209-02 on-line 7.5 208 75 2 wire + GND 62 x 42 x 24 1,450 11 ,300 
solid state (cabinet) 

BA0237-01 on-line 10 120, 240 67 3 wire + GND 62x42x24 1,750 14,150 
solid state (cabinet) 

BA0237-02 on-line 10 208 101 2 wire + GND 62x 42 x 24 1,750 14,150 
solid state (cabinet) 

BA0238-01 on-line 15 120, 240 130 3 wire + GND BOx58x30 2,100 19,500 
solid state (cabinet) 

BA0238-02 on-line 15 208 150 2 wire + GND 80x58x30 2,100 19,500 
solid state (cabinet) 

BA0250-00 on-line 5 208, 240, 30- 2 wire + GND 62x42x24 1,250 10,580 
solid state 480 26/13 (cabinet) 

BA0251-00 on-line 7.5 208, 240, 45- 2 wire + GND 62 x 42 x 24 1,450 12,650 
solid state 480 39/19 (cabinet) 

BA0252-00 on-line 10 208, 240, 60- 2 wire + GND 62x42x24 1,750 15,800 
solid state 480 52/26 (cabinet) 
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Going out for a drive? 
11-avd light. 

Now you don't have to go out of 
your way to find a complete line of 
fast, accurate floppy disc drive diagnostic and 
alignment tools. 

Dysan makes them all. And they're all so compact 
they fit in a briefcase. 

Which makes them perfect for field service. 
Or (without the briefcase) for your test bench . 
For instance, our Digital Diagnostic Diskette 

(DDD"') with appropriate software lets you zip through 
digital tests like head positioner linearity. Head radial 
alignment . Diskette centering. Head azimuth align­
ment. Index timing. All in just minutes. 

And you get the results right on the screen of the 
machine you're testing. 

Our Interrogator"' is a DDD packaged with menu­
driven software and instructions that simplify drive 
tests on the IBM® PC and XT, Zenith Z/H 100 Series, 
Osborne® 1 (and more to come). 

The hand-held Performance and Alignment Tester 
(PAT-2+"') and the DDD enable you to step through a 

complete series of drive diagnostic 
tests. Plus performance tests like read/ 

write data handling capabilities and 
rigorous head positioner testing. 

Or you can use the PAT-2+ as a drive exerciser 
with our Analog Alignment Diskette (AAD"') and an 
oscilloscope for precision drive alignment. 

Dysan's drive diagnostic and alignment tools. 
Whether you go out for a drive or just walk over to 

the test bench, take them along. 
For more information or to place an order, call toll 

free, 800-5 51 -9000. 
Dysan Corporation, 5201 Patrick Henry Drive, P.O. 

Box 58053, Santa Clara, CA 95050, (408) 988-3472. 

Dysan· 
Somebody has to be better 

than everybody else. 

Dys:rn is a registered trademark , ODD, lnter rop;itor, PAT ·2+, and AAD are trademarks of Dysan Corpor.1t ion . IBM and Osborne are 
registered trademarks of International Business Machines Corporation and Osborne Computer Corporation , respectively. 

© 1984 Dysan Corporation 
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made us do it. 

We established a precedent on better than 150,000 desktops with our terminals. So when 
our customers got ready to include PCs in their plans, they didn't think they ·should have 
to settle for less than Wyse style, performance and economy. 

We agree. And now you can get the WYSEpc with IBM compatibility in 
hardware, software and expandability. We've thoroughly tested more than 350 software 
packages and accessories. It runs even the acid-tests-Lotus 1-2-3 and Flight Simulator 
-in beautiful Wyse style. 

Our price includes dual floppy drives , monochrome 14'' tilt/swivel monitor, 
height-adjustable keyboard, 256K RAM, two serial ports, one parallel port, 
MS-DOS with OW-BASIC-and more. 

There's also an IBM PC/XT compatible model with a 10-Megabyte Winchester 
disk. A color graphics option is available on either model. 

For more information about how much less all this costs from Wyse, call 
the regional office nearest you. 

WYSE 
I I I I 

Regional Sales Offices: 
Northeast (201) 725-5054 
Southeast (305) 862-2221 
Midwest (313) 471-1565 
Southwest (818) 340-2013 
Northwest (408) 559-5911 

IBM and IBM PC/XT are trademarks of International Business Machines Corporation. Lotus 1-2-3 is a trademark of Lotus Development Corporation. 
MS-OOS and GW-BASIC are trademarks of Microsoft Corporation. 
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The full-time computer 
for part-time users 

Not everyone who needs a per­
sonal computer in your company 
needs one full time. That's why 
full-function COMPAQ'" portable 
computers give you more for your 
money than most desktop com -
puters. They're built tough enough 
to share. 

In a single day, your research 
department can use a COMPAQ 
portable to access information, 
accounting can borrow it to track 
receivables, and marketing can take 
it to make sales foreca!>ts . Every­
one can use it as an "extra" com­
puter to take home or on the road. 

COMPAQ's unique cross ­
braced aluminum frame , shock­
mounted disk drives and outer 
case molded from the kind of plas­
tic used to make bulletproof win­
dows help it withstand the rigors of 
being passed around. 

Plus COMPAQ portable com­
puters are software and hardware 
compatible with the IBM'" PC and 
XT, offer high-resolution text and 
graphics on one screen, and can 
expand to 10 megabytes of storage . 

No wonder they outsell the 
IBM Portable Computer in retail 
stores by p to 1. 

Every small company should 
have one. Large companies should 
have one for every department. 

So check it out. For a free bro­
chure or for the location of your 
nearest Authorized COMPAQ 
Computer Dealer, call 1-800-231-
0900 and ask for Operator 2. 

rDlllPAQ® 
It simply works better. 

COMPAQ'* isa registered trademark and COMPAQ PLUS'~ is a trade­
ma rk of COMPAQ Computer Corporation. IBM4 is a registered trade ­
mark 0£ International Business Machines Corporation. 

© 1985 COMPAQ Computer Corporation 
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BA0253-00 on-line 15 89- 2 wire + GND 80x58x30 2,100 21 ,600 
solid state """' (09blnet) 

BA0254-00 on-line 20 117- 2 wire + GND 80x58x30 2,600 25,900 
solid state 101 /51 (cabinet) 

ICS INC. (ELECTRO-PAC DIV. 
520 Interstate Road "E" on-line 120, 208, 2 wire + GND 
Addison, Ill. 60101 solid state 240, 480 80/1 
(312) 543-6200 
Clrcle'34 

LIFELINE on-line .2-1 120 2-12/1 2 wire + GND 20x16x6.5, 55-175 1,040-
solid state 24x20x10.5 2,300 

(cabinet) 

INTERNATIONAL POWER MACHINES CORP. 
11534 Pagemill Road 18 on-line 20 208, 220, 3 wire + GND 78x70x35 2,450 
Dallas, Texas 75243 solid state 480, 600 4 wire + GND (oebiMI) 
(214) 343-6076 20KW/25KVA on-line 25 208, 220, 3 wire + GND 78x70x35 2,650 Clrcle435 solid state 480,600 4 wire + GND (cabinet) 

30KW/38KVA on-line 38 208, 220, 3 wire + GND 78x70x35 3,100 
solid state 480,600 4wire + GND (cabinet) 

32KW/32KVA on-line 32 208 , 220, 4 wire + GND 78 x64 x 32 2,100 
solid state 380,480 (cabinet) 

32 KW/40 KVA on-line 40 208, 220, 3 wire + GND 78x84x32 2,100 
solid state 380,480 (otblnet) 

40KW/50KVA on-line 50 208, 220, 3 wire + GND 78x70x35 3,300 
solid state 480,600 4 wire + GND (cabinet) 

90KW/83KVA on-line 83 208, 220, 3 wire + GND 78x70x35 3,500 
solid state 480,600 4 wire + GND (c:ablnet) 

60KW/75KVA on-line 75 208, 220, 3 wire + GND 78x70x35 3,750 
solid state 480, 600 4 wire + GND (cabinet) 

84KWIMKVA on-line 84 208, 220, 4 wire + GND 78x84x32 3,550 
solid state 380, 480 (cabinet) 

64KW/80KVA on-line 80 208, 220, 4 wire + GND 78x64 x32 3,550 
solid state 380, 480 (cabinet) 

IOKW/100 on-line 100 208, 220, 3 wire + GND 78x70x35 4,400 
tcVA solid state 480, 600 4 wire + GND (Olblnet) 

ISOREG CORP. 
41 O Great Road 1~12· on-line .3 120 7 2 wire + GND 17x19x7.7 110 1,582 
Littleton, Mass. 01460 12-TS-UU solid state (cabinet) 
(617) 486-9483 

UP 050-12· on-line .5 120 15 2 wire + GND 17x 19x7.7 110 1,933 
Clrcle384 12-TS-UU solid state (cabinet) 

UP1~22· on-line .5 220 7 2 wire + GND 17x19 x7.7 110 1,971 
22· solid state (cabinet) 

UP 16·100·12· on-line 120 23 2 wire + GND 22.25 x 22.25 x 320 3,568 
12-TS-HU solid state 21 .5 (cabinet) 

UP 11-100-21· on-line 208 12 2 wire + GND 22.25 x 22.25 x 320 3,639 
21-TS-HU solid state 21 .5 (cabinet) 

UP 16-100·22· on-line 220 11 2 wire + GND 22.25 x 22.25 x 320 3,639 
22-TS-HU solid state 21 .5 (cabinet) 

UP 18-200-12· on-line 2 120 2 wire + GND 23.4 x 24.8 x 30.5 400 5,390 
12-TS-HU solid state (cabinet) 

UP 16-200-21· on-line 2 208 2 wire + GND 23.4 x 24.6 x 30.5 400 5,498 
21-TS·HU solid state (cabinet) 

UP 11-200-22· on-line 2 220 2wire + GND 23.4 x 24.6 x 30.5 400 5,498 
22-TS-HU solid state (cabinet) 

UP300-12· on-line 3 120 62 2 wire + GND 23.4 x 25 x 44.5 612 7,382 
12-TS-HH solid state (cabinet) 

Ufl 18-300-21 • on-line 3 208 32 2 wire + GND 23.4 x 25 x 44.5 612 7,530 
21-TS-HH solid state (cabinet) 
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UP1~22· on-line 220 ao 2 wire + GND -=·.a 612 

• ·re.HU solid state 

UP 16-500-12- on-line 5 120 104 2 wire + GND 23.5 x 30.9 x 61 780 13,476 
12-TS-HH solid state (cabinet) 

UP1H00-21· on-line 5 208 53 2 wire + GND ....... 780 13,745 
21-1'8-HH solid state 

UP 16-500·22- on-line 5 220 50 2 wire + GND 23.5 x 30.9 x 61 780 13,745 
22-TS-HH solid state (cabinet) 

UP 18-1111'-12· on-line 1& 120 215 2 wire + GND •.=,•81 780 20,&00 
12-TS-HH solid state 

UP 16·10K·21- on-line 10 208 108 2 wire + GND 23.5 x 30.9 x 61 780 20,910 
21-TS-HH solid state (cabinet) 

UP 18-10K.'22· on-line 18 220 102 2 wire + GND J8.l ll aD.lx 81 780 
22-TS-HH solid state ...... ) 

JEFFERSON ELECTRIC 
1400 Center Circle Drive 3~ ·100 on-line - 120 2.08 2 wire + GND tUlh t5x 20.26 145 
Downers Grove, Ill. 60515 solid state ...... 
(312) 691 -2400 

370-611-100 on-line .5 120 4.16 2 wire + GND 11.125x 15x20.25 155 
Clrcle385 solid state (cabinet) 

370-811-100 on-line 11 120 8.26 2 wire + GND n.1taxt1x-.. 160 
solid state ........., 

370-1011-100 on-line 120 8.33 2 wire + GND 11.125x 15x20.25 185 
solid state (cabinet) 

KALGLO ELECTRONICS CO. tlC. 
6584 Ruch Road standby 115, 120 " 2 wire + GND 17 
Bethlehem, Penn. 18017 LS-240 (response time: 
(215) 837-0700 2- 4 msec) 
Clrcle438 

LINE-SAVER standby .5 115, 120 4/1 2 wire+GND 28 795 
LS-480 (response time: 

2-4 msec) 

LORTEC POWER SYSTEMS INC. 
145 Keep Court on-line 208, 240, 3 wire + GND 
Elyria, Ohio 44035 480 
(216) 327-5050 
Clrcle437 

NOVA ELECTRIC MANUFACT 
263 Hillside Ave. on-line 3 120 2 wire + GND 245 5,335 
Nutley, N.J. 071 1 O solid state 
(201) 661-3434 

11-5K60to on-line 5-25 120, 208, 63-155 2 wire + GND various various 10,875-
Clrcle 386 

11-25K60 solid state 240,480 29,000 

11-7.SK-3/8 lo on-line 7.5-50 208, 220, 38- 3 wire + GND -1oul various 18,150-
11-eoK-318 solid state 480 IGO 42,000 

12-4060-1A standby .4 120 5 2 wire + GND 14.25 x 6 x 19.5 43 695 
(response time: (cabinet) 

4 msec) 

12«MI0-1A standby .. 120 10 2 wire + GND 14.15 x 8 x 19.5 73 840 
(response time: (GlllNt) 

4 msec) 

PANAMAX 
150 Mitchell Blvd. standby • 115, 120 U 71 3 wire + GND Sl' ... X10 16 
San Rafael, Calif. 94903 250XT (response time: ....., 
(415) 472-5547 2 msec) 
Clrcle438 

PowerMAX 400 standby .4 115, 120 4/ 1 3 wire + GND 5.5 x 8 x 11 .5 27 695 
(response time: (cabinet) 

5 msec) 

PARA SYSTEMS INC. 
11425 Mathis St., Suite 404 standby :25 2 wire + GND S.x&.Sx 10(1 18 
Dallas, Texas 75234 (response time: 
(214) 869-1688 4 msec) 
Clrcle439 

MM500 standby .5 120, 220 4.2, 2.2 2 wire + GND 6.3 x 10.6 x 15 53 699 
(response time: (rack) 

4 msec) 
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The TI 855 microprinter. 
No other printer says better 

so many ways. 
Feature for feature, no other microprinter 
can match the versatility, compatibility, 
reliability and productivity of the 
OMNI 800* Model 855 microprinter. 
Heres why. 
Two Printers In One. With the TI 855 
you get the speed of dot matrix draft 
copy. Plus the precise clarity of the most 
advanced matrix technology for letter­
quality print. Its two printers in one - at 
one low price. 
A Great Family Name. Texas Instru­
ments is known for providing the world 
with the industry standard for printers -
the TI 810. TI builds the same reliability 
into every 800 series microprinter. Both 
the 855 and the data processing Model 
850 are part of the expanding TI line of 
high-performance, low-cost microprinters. 

Hardware Compatible. The TI 855 
microprinter is compatible with all major 
PC hardware. And it provides both serial 
RS232C subset and "Centronics-type" 
parallel as standard interfaces. 
Software Compatible. The TI 855 uses 
industry standard escape sequences for 
compatibility with virtually all third-party 
software. And for those with proprietary 
software needs, a model is available with 
ANSI standard escape sequences. 
Tough Font Modules For Quick Char­
acter Change. Three font modules can 
be inserted into the front of the printer at 
one time, and are accessed individually. 
Each contains both draft- and letter­
quality character sets. They're easier to 
use, more reliable and more durable than 
traditional metal or plastic daisy wheels. 

Copyright C> 1984 Texas Instruments •Trademark riTexas Instruments 

CIRCLE NO. 83 ON INQUIRY CARD 

More Productivity Than Any Other 
Microprinter. The 855 offers both fric­
tion and tractor paper feed, to handle all 
types of word and data processing applica­
tions. A quick-change snap-in cartridge 
ribbon. Raster and mosaic graphics. And 
intelligent printing which maximizes doc­
ument throughput - regardless of format. 

Get the printer that makes for better 
information systems. fur more information 
visit your nearest TI authorized dealer or 
write Texas Instruments Incorporated, P.O. 
Box 809063, Dept. DPF-00000, .,, 
Dallas, TX 75380-9063. Or call J 
toll-free: 1-800-527-3500. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. z91JBO-Rz 
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POWER GENERAL (A SUBSIDIARY OF UNITRODE CORP.) 
152 Will Drive UPS200 standby .2 115, 230 3 wire + GND 5.9 x 7.3 x 13.25 30 395" 
Canton, Mass. 02021 (response time: 2NEMA (cabinet) 
(617) 828-6216 1.5 msec) 5- 15R 
Clrcle387 UPS210 standby .2 115, 230 3 wire + GND 5.9 x 7.3 x 6 8.8 249 

(response time: 2 NEMA (cabinet) 
1.5 msec) 5- 15R 

UPS420 standby .420 115, 230 3 wire + GND 6.5x 14.25x 15 58 595 
(response time: 2NEMA (cabinet) 

1.5 msec) 5-15R 

PRECISE POWER CORP. 
P.O. Box 2006 9-60 (NIPS) on-line 9 208, 220, 27 4wire + GND 6x32x38 2,250 14,500 
Bradenton, Fla. 33508 constant 480 (cabinet) 
(813) 746-3515 frequency/ 
Clrcle440 variable speed 

15-60 (NIPS) on-line 15 208, 220, 44 4 wire + GND 66x32x38 2,900 18,500 
constant 480 (cabinet) 

frequency/ 
variable speed 

35-60 (NIPS) on-line 35 208, 220, 100 4 wire + GND 72x40x38 4,900 27,500 
constant 480 (cabinet) 

frequency/ 
variable speed 

PTI INDUSTRIES (DATASHIELD) 
320 River St. ATBOO standby .8 115, 120, 3 wire + GND 12x8x 15.5 72 
Santa Cruz, Calif. 95060 (response time: 208, 220 (ceblnet) 
(408) 429-6881 4-10 msec) 
Circle 441 PC200 standby .2 115, 120, 3 wire + GND 7x4x 13.5 24 

(response time: 208, 220 (cabinet) 
4- 10 msec) 

XT300 standby .3 115, 120, 3 wire + GND ex 11x13.5 37.5 499 
(response time: 208, 220 (cabinet) 

1-4 msec) 

RTE DELTEC CORP. 
2727 Kurtz St. 5248A-1 on-line 5 120 69.4 2 wire + GND 61 x24x30 1,300 12,995 
San Diego, Calif. 9211 O solid state (cabinet) 
(619) 291-4211 5250A-1 on-lina 7.5 208 34.7 2 wire + GND 61x27 x 31 2,350 15,995 
Circle 442 solid state 3 wire + GND (cabinet) 

5255A-1 on-line 15 208 68.5 2 wire + GND 81x56x32 2,750 21 ,995 
solid state 3 wire + GND (cabinet) 

6156-1 on-line 15 208 60.9 3 wire + GND 78 x 60 x 31 .6 2,200 27,900 
solid state 4 wire + GND (cabinet) 

6306-1 on-line 30 208 121 .8 3 wire + GND 78 x80 x 31 .6 2,975 37,900 
solid state 4 wire+GND (cabinet) 

6456-1 on-line 45 208 182.6 3 wire + GND 78x60x31.6 3,650 43,900 
solid state 4 wire + GND (cabinet) 

7026R on-line 2.5 120 26.3 2 wire + GND 14x19x23 195 8,295 
solid state (rack) 

DSU720 on-line .7 120 8.3 2 wire + GND 10.5x19x17 11 5 2,995 
solid state (rack) 

DSU 1220 on-line 1.2 120 14.2 2wire + GND 14x 19x21 150 3,395 
solid state (rack) 

DSU 1820 on-line 1.8 120 21 .4 2 wire + GND 14x19x21 183 3,895 
solid state (rack) 

SAFT AMERICA INC. 
2414 W. 14th St. SPS·20C standby .2 115, 120 3 wire + GND 12.51 x 10.75 x 6 40 
Tempe, Ariz. 85281 (response time: (cabinet) 
(602) 894-6864 less than 4 msec) 
Clrcle443 SPS-400 standby .4 11 5, 120 3 wire + GND 12.51 x 10.5 x 6 40 

(response time: (cabinet) 
less than 4 msec) 

SPS-1000VA standby 115, 120 3 wire + GND 19x8x 13 
(response time: (cabinet) 

less than 1 msec) 
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SOLA ELECTRIC 
1717 Busse Road 1· on-line .75 120 6.25 2 wire + GND 10.Sx 12x19 120 1,862 
Elk Grove Village, Ill. 60007 10001-7500 solid state (cabinet) . 
(312) 439-2800 56-01- on-line 120 8.33 2 wire + GND 16x 17x23 250 4,000 Clrcle444 10021-1001 solid state (cabinet) 

58-01· on-line 1.5 120 12.5 2 wire + GND 14x19x28 300 5,665 
10112·1501 solid state (cabin«) 

SPS400A standby .4 120 3.3 2 wire + GND 15 x 7 x 18.5 65 828 
(response time: (cabinet) 

4-10 msec) 

SPS800A standby .8 120 6.6 2 wire + GND 15K 7x18.5 87 983 
(response time: (cabinet) 

4-10 msec) 

SPS 1200A standby 1.2 120 10 2 wire + GND 15 x 8 x 18.5 115 1,150 
(response time: (cabinet) 

4-10 msec) 

SOLIDSTATE CONTROLS INC. SCI 
875 Dearborn Drive, 20llO on-line 20 208, 240, 40/3 2 wire + GND x62x33 4,025 19,000 
P.O. Box 1216 ferroresonant 480 3 wire + GND (Clbinat) 
Columbus, Ohio 43216 4 wire + GND 
(614) 846-7500 3PB 2030 on-line 30 208, 240, 62/3 2 wire + GND 77 x62 x 33 5,100 25,000 Clrcle445 ferroresonant 480 3 wire + GND (cabinet) 

4 wire + GND 

3P82040 on-line 40 208, 240, 8313 2 wire + GND nx120x33 6,625 30,000 
ferroresonant 480 3 wire + GND (cebinet) 

4 wire + GND 

3PB 2050 on-line 50 208, 240, 104/3 2 wire + GND 77 x 35 x33 7,400 39,000 
ferroresonant 480 3 wire + GND (cabinet) 

4 wire + GND 

3P82080 on-line eo 208, 240, 12413 2 wire + GND nxt35x33 7,975 43,000 
ferroresonant 480 3 wire + GND (cabinet) 

4 wire + GND 

3PB 2075 on-line 75 208, 240, 157/3 2 wire + GND 77x135x33 10,875 50,000 
ferroresonant 480 3 wire + GND (cabinet) 

4 wire + GND 

3PB2100 on-line 100 208, 240. 20913 2 wire + GND n x 17x33 12,975 66,000 
ferro resonant 480 3 wire + GND (cablnel) 

4 wire + GND 

PB 1075 on-line .75 120 13/1 2 wire + GND 29x 18x 16 180 under 
solid state (cabinet) 2,000 

P8 1150 on-line 1.5 120 2211 2 wire + GND 3f.5x 18x20 330 under 
solid state (cabinet) 3,500 

PB 1300 on-line 3 120, 208 39/1 2 wire + GND 40x18x26 480 under 
solid state 13/3 4 wire + GND (cabinet) 6,500 

P82010 on-line 10 208, 240, 20/3 2 wire + GNO nx62x33 2,300 15,000 
lerroresonant 480 3 wire + GNO (Cllbinet) 

4 wire + GND 

PB 2020 on-line 20 208, 240, 40/3 2 wire + GND 77 x89 x 33 3,650 20,000 
lerroresonant 480 3 wire + GND (cabinet) 

4 wire + GND 

P82030 on-line 30 208. 240, 9213 2 wire + GND nx88 x 33 4.475 26,000 
lerroresonant 480 3 wire + GND (Cllbinlt) 

4 wire + GNO 

SUN RESEARCH INC. 
P.O. Box 210, standby .16 90, 115, 2.& 2 wire + GNO 25 325 
Old Bay Road lerroresonant 120 
New Durham, N.H. 03855 (response time: 
(603) 859-7110 4- 10 msec) 
Clrcle446 

Mayday + 35 standby .3 90 2.5 2 wire + GND 8 x 14.5 x 17 44 500 
lerroresonant (cabinet) 

(response time: 
4-10 msec) 
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GOOD LOOKS 
RUN INTHE FAMILY 

LEXIDATA'S LEX 90 FAMILY OF 
HIGH-PERFORMANCE DISPLAY PROCESSORS. 

LOOKING GOOD. 
The LEX 90™ family 
is a good family to 
know. It 's as advanced 
in a business sense as it 
is technologically. And 
what it has, compared 
to what it costs, makes 

Lexidata's monitor enclosure 
design features a unique tilt it look very good in-
and swivel movement with deed. For example: 
smooth and easy operation. I f h' 
All monitor connections and ts SO tware arc 1-
peripheral power supplies are tecture is compatible 
located in the enclosure's base. both within the family 
and with our popular Series 3000 line. So perfor­
mance upgrades are easy and economical. And soft­
ware investments are well protected. 

Every LEX 90 model has the 
same basic components which use 
the latest bit-slice technology for 
rapid execution of complex calcula­
tions and set-up times. 

The family's flexibility allows you 
to buy only the functionality you 
need now, and gives you the ability 
to add on later as required. 

Exclusive SimulRes functionality 
allows simultaneous display of 

The extraordinary solid modeling display capa­
bility of our patented SOLIDVIEW™ technology is 
available in a 640x512 version. And for petrochem­
ical applications, there's GEOVIEW,™ a three­
dimensional geological interpretation package. 

On-board diagnostics, based on a 6801 micro­
processor, help 
maximize uptime. 
And the unique 
tilt-and-swivel 
movement of our 
monitor allows 
smooth and easy 
operation of 
your display. 

Of course, the 
entire family is 

SOLIDVIEW, Lexidata's patented tech­
nology for the display of solid models , 
is available as an option on selected 
LEX 90 display processors . Its translu­
cent shading pattern allows you to see 
inside your solid model. 

compatible with a variety of lead­
ing application software packages 
and minicomputers. Which 
makes everyone look even better. 

For a good look at the LEX 90 
family and its expanding capa­
bilities, call us at 1-800-472-4747. 

LEX 90's SimulRes enables the designer In Massachusetts, call (617) 
to mix theory with reality by allowing 663-85 50. Or write: Lexi data TM 
the simultaneous display of a wire-
frame model with the real-life product. Corporation, 755 Middlesex 
(Courtesy of PDA Engineering) Turnpike, Billerica, Massachusetts 

640x512 and USA 01865. TWX: 710-347-1574. In UNITED 
1280x1024 KINGDOM call: Lexidata 
images on the Ltd. , Hook (025672) 3411. 
same screen. In FRANCE call: 
A True Color Lexidata SARL, 
configuration Rungis (1) 686-56-71. 

..:;.Jm-..~ offers two InJAPAN call: Lexidata A tiger shows off its " true colors" with 
the LEX 90 True Color display system buffers of 640x Technical Center, 
from Lexidata. 512x24 with an Tokyo 486-0670. 
8-bit color lookup table for each color. And where 
you're looking for high performance with high 
resolution, there's a LEX 90 model that can support 
up to 24 planes of 1280x1024 display memory at 
60Hz non-interlaced refresh. 

laLEXIDAT• 
LOOKING GOOD 

Copyright 1985 Lexidata Corpora1ion. Al l rights reserved. LEX 90 and GEOVIEWare tradem;irksofthe Lexid<1ta Corpor:uion. SOLIOV IEW is a trademark 
of the Lexid.:na Corporation and is covered by U.S. Patent No. 4,475,104 . Lexidata is a tr.idem:il.rk of 1he Lexidata Corpora[ ion. 
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1. High Speed (MicroCAD Software) 

4. 9 Bit Planes (Courtesy WSI Inc., Bedford, MA) 
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2. Dual Display Modes (Energraphics Software) 

5. 16.BM Color Shades (Courtesy Catherine 
Del Tito, Wave Graphics) 

3. Simplified Processing (AutoCAD Software) 

6. High Resolution (Courtesy University of North 
Carolina at Chapel Hill , Depts of Computer 
Science and Radiology) 

Six reasons why professionals 
continue to choose Vectrix 

for quality IBM XT/PC graphics. 
Even though IBM offers a color 

graphics card, professionals still choose 
Vectrix. It's not surprising. Especially 
once they've seen us in action. Profes­
sionals know that our VX/PC Board 
Set delivers the quality and perfor­
mance they need for serious color 
graphics. 

The VX/PC Board Set provides 
advanced features that help simplify 

processor frees your computer to con­
centrate on other tasks. 

But that's not all. Our 9 bit planes 

sophisticated graphics design. Besides add an extra dimension of sharpness and 
displaying 512 simultaneous colors clarity to your image that must real)y be 

What you will find most surprising, 
however, is the price. Our VX/PC 
Board Set was designed with the OEM 

in mind. So when comparing the 
performance of Vectrix with the 
competition, check the price 
too. You'll like what you see. 
For more information, contact 
Vectrix Corporation, 2606 

Branchwood Drive, Greensboro, 
North Carolina 27408. Phone (919) 
288-0520. Telex 574417. 

from a palette of 16.8 million, the seen to be appreciated. That's why it's not 
VX/PC supports an extensive library of surprising to see Vectrix color cards in ~ 
on-board graphics macros for ease of applications such as medical imaging, ' lectnx• 
programming and fast design, as well weather satellite data mapping, com- .. v~ 
as full emulation of the IBM color puter aided design and drafting, and THE COMPUTER GRAPHICS COMPANY 

card. And, an on-board 16-bit micro- graphics arts, to name a few. 
IBM XT, IBM AT. and IBM PC: are trademarks of lntemattonaJ Business Machines Corporation, White Plams, NY 
M1croC:AD is a trademark of lmagimed.ia Technologies, Inc., San Francisco. CA 
AutoCAD is a trademark of AutoDesk. Inc., Sausalito, CA. 

EnerGraphics is a trademark of Enertronics Research, Inc., St. Louis, MO. 

See us at NCGA Booth #360 
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Mayday80+S standby .15 90, 115, 2.5 2 wire + GNO 8x 14.5x 17 41 475 
ferroresonant 120 (cabinet) 

(response time: 
4-10 msec) 

Mayday on-line .3 90, 115, 7 2 wire + GNO 9.5x17x23 100 850 
60+3e solid state 120, 208, (cabinet) 

ferroresonant 220 

Mayday on-line .3 90, 115, 10/5 2 wire + GNO 16x 10 x 26 118 930 
60+3H solid state 120, 208, (cabinet) 

ferroresonant 220 

Mayday standby .3 90, 115, 5 2 wire + GNO 8x14.5x17 59 700 
60+3S ferroresonant 120 (cabinet) 

(response time: 
4-10 msec) 

Mayday on-line .3 12 voe 2 wire + GNO 8x 14.5x 17 45 565 
80+3W solid state (cabinet) 

ferroresonant 

Mayday on-line .6 90, 115, 15 2 wire + GNO 9.5x17 x 23 153 1,425 
60+6e solid state 120, 208, (cabinet) 

ferroresonant 220 

Mayday on-line .6 90, 115, 20115 2 wire + GNO 16x 10x26 173 1,535 
60+8H solid state 120, 208, (cabinet) 

ferroresonant 220 

Mayday standby .6 90. 115, 7 2 wire + GNO Bx 14.5x 17 69 1,140 
60 + 6S ferroresonant 120 (cabinet) 

(response time: 
4- 10 msec) 

Mayday on-line .6 24 voe 2 wire + GNO 8x 14.5x 17 65 800 
60+8W solid state (cabinet) 

ferro resonant 

SR-3 standby .3 90, 115, 5 2 wire + GNO 16x 10x26 90 595 
ferroresonant 120 (cabinet) 

(response time: 
4- 10 msec) 

SR·6 standby .6 90, 115, 7 2 wire + GNO 16x10x26 80 995 
ferroresonant 120 (cabinet) 

(response time: 
4- 10 msec) 

SR-30 on-line .3 90, 115, 7 2 wire + GNO 16x 10x26 82 995 
solid state 120 (cabinet) 

ferroresonant 

SR-60 on-line .6 90, 115, 15 2 wire + GNO 16x 10x26 151 1,495 
solid state 120 (cabinet) 

ferroresonant 

SR-100 on-line 208,220 10, 20 2 wire + GNO 1Bx15x26 2,395 
ferroresonant (cabinet) 

SR·150 on-line 1.5 208, 220 15,30 2wire + GNO 18x 15x26 3,195 
ferroresonant (cabinet) 

VR-3 ferroresonant .3 90, 115, 5 2 wire + GNO 7.5 x 11 .5 x 11.5 225 
120 (cabinet) 

VR-6 ferroresonant .6 90, 115, 7 2 wire + GNO 7.5 x 11.5 x 11 .5 41 350 
120 (cabinet) 

VR-10 ferroresonant 90, 115, 10 2 wire + GNO 10x 14x 14 65 500 
120 (cabinet) 

VR·15 ferroresonant 1.5 90, 115, 15 2 wire + GNO 10x14x14 95 630 
120 (cabinet) 

VR-20 ferroresonant 90, 115, 20 2 wire + GNO 16x10x26 135 800 
120 (cabinet) 
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TERADO CORP. 
1068 Raymond Ave. standby :a 120 3 wire+GND 281 
St. Paul, Minn. 55108 (response time: 
(612) 646-2868 8 msec) 
Clrcle447 

TOPAZ INC. 
9150 Topaz Way on-tine 120, 208, 1s;;1.u 3 wire+GND 
San Diego, Calif. 92123-1164 solid state 240 
(619) 569-7982 

82000 Series on-tine .5-1 .5 115 17-45 2 wire + GND 100 Clrcle448 
solid state (rack) 

240 
(cabinet) 

~ standby -~ 120 48 no-
MklloUPS (response time: Ul85 

4 msec) 

TRIPP-LITE (DIV. OF TRIPP MFG.) 
500 N. Orleans standby 120 569 
Chicago, Ill. 60610 (response time: 
(312) 329-1777 10 msec) 
Clrcle449 

WILMORE ELECTRONICS CO. INC. 
P.O. Box 1329 1au;sa standby 2 wire + GND 46 
Hillsborough, N.C. 27278 (response time: 
(919) 732-9351 25 msec) 
Clrcle450 

1252-ST standby .25 115, 120 2wire + GND 5.25x 17x 14 43 
(response time: (rack) 

25 msec) 

1408 standby .05 115, 120 2 wire+GND 15 
(response time: 

10 msec) 

1407 standby 2 wire + GND 8.75x 12.75x 11 42 
(response time: (cabinet) 

10 msec) .. standby 2 wire+GND 56 
(response time: 

10 msec) 

1409 standby 115, 120 2 wire + GND 9x12.75x16 60 
(response time: (cabinet) 

10 msec) 
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No matter how specialized your 
customers' business needs, Canon's new 
compact desktop computer is uniquely 
designed to accommodate them. 

Because the TX-50 is a self-contained 
computer that can be customized for a 
wide range of specific business 
applications. 

Its all-in-one design includes: 
• A high-performance 16-bit 
microprocessor with MS-DOSt operating 
system. Standard 128KB memory is 
expandable to 256KB. 
• Seven-inch high-resolution 
monochrome CRT display. 
• Fifty-function LED keyboard plus 
separate ten-key calculator pad and 
cursor control keys. 
• Three-inch compact floppy disk drive 
with 150 K-bytes memory capacity per 
side. 
• Optional RS-232C serial interface 
and Centronics-type parallel interface 
available. 
• Wire dot impact printer that gives a 
1'l 1985 Canon U.S.A., Inc . 
t MS·DOS is a trademark of MICRO SOFT. 

sharp 5X7 dot matrix and has a 
maximum 30 characters per line. It 
prints a black or red original on plain paper 
plus two copies. 

With such impressive, self-contained 
flexibility, the TX-50 is ideal in areas such 
as customer operations and counter 
service. Especially since the TX-50 
provides such a huge range of varied 
functions, yet takes up so little space. 

Businesses such as gasoline stations, 
banks, mail rooms, real estate brokers 
and numerous others will find the TX-50 
particularly useful for sales, credit, loan or 
general customer calculations. 

So if you're dealing with business, 
whether large or small , and you feel they 
need a rather special computer, consider 
the new Canon®TX-50 desktop computer. 

There isn't a desk it won't fit. 
For more Information: 
Call 1-800-323-1717, Ext. 302. 
On llllnols call 1-800-942-8881, Ext. 302.) 
Or write Canon U.S.A., Inc. 
Systems Dlvlslon/TX-5erles 
P.O. Box CN 11250, 'D'enton, N.J. 08650 

Canon S~stems Division 
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UNIFY isn't only the fastest and 
most powerful of all UNIX*-based 
data base management systems­
it's also one of the simplest to use. 
Which is why some 7 5 percent of 
those who see our manuals and buy 
a DBMS, buy UNIFY. 

UNIFY guides the nonprogrammer 
through data base development with 
minimal steps, comprehensive menus, 
on,line HELP, elementary Query 
By Forms capability, and clear 
documentation. 

UNIFY expedites applications 
development for users of all skill levels 
with features like PAINT, for effort, 
less forms design; SQL, the powerful, 
English,like query language; and a 
menu,handler that lets you quickly 
compile screens, queries and reports 
into menus customized to each user. 

And for the skilled programmer, 
UNIFY offers the most extensive host 
language interface, for limitless flexi, 
bility when you need it. 

All of whieh makes it mighty easy 
to see why UNIFY has been selected 
by more computer manufacturers 
than any other UNIX,based DBMS. 

Judge for yourself. Send for our 
demo kit-disks, tutorial and refer, 
ence manuals, all for only $150-
that shows you how to build virtually 
any application. Contact UNIFY, 
4000 Kruse Way Place, Lake Oswego, 
OR 97034, 503/635,6265. 
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NE\N PRODUCTS 
SYSTEMS 

Eileen Milauskas, Assistant Editor 

Portable computer 
holds 128K bytes 
• 80C88 16-bit processor 
• 640-by-200-pixels 
• 80 characters by 25 lines 

IBM PC compatible , the 
Datavue 25 lap-size computer 
comes with a 51/4-inch floppy 
disk drive and displays 80 
characters by 25 lines. An 
80C88 16-bit processor sup­
ports monochrome graphics 
with 640-by-200-dpi resolu­
tion. A four-level gray scale 
handles color software. Run­
ning on the MS-DOS operat­
ing system, the unit offers 
128K bytes of memory ex­
pandable to 640K bytes, one 
RS232C port , one 8-bit paral­
lel printer port , real-time 
clock with battery backup and 
a low-profile , 83-key key­
board with LO function keys . 
Weighing 12 .1 pounds, the 
system is powered by an op­
tional 12V battery for up to 
four hours or by 11 OV /220V 
AC with an adapter. $2,195. 
Intecolor, Intecolor Drive, 
225 Technology Park , Nor­
cross , Ga. 30092, (404) 449-
5961. 

Circle 300 

UNIX-like system 
supports DBMS 
• Two microprocessors 
• Multitasking 
• lM byte of memory 

Utilizing a UNIX-like oper­
ating system called UNOS, 
the model 3200 32-bit com­
puter supports a relational 
database management system 
(DBMS), RM/COBOL, C 
and. DATABUS development 
languages. UNOS provides 
file management facilities in­
cluding multitasking, device­
independent 1/0, I/O redirec­
tion , dynamic file allocation 
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and hierarchical directory 
structure. The system incor­
porates two 68000 micro­
processors. One contains a 
4K-byte cache memory that 
performs application pro­
·Cessing at a 121/2-MHz clock 
rate and the other directs 1/0 
operations. Consisting of 1 M­
byte of memory, 32M bytes 
of disk storage with IM byte 
of floppy disk storage and 
four serial ports, the system 
supports as many as 28 pro­
prietary terminals. $15 ,430. 
Datapoint Corp., 9725 Data­
point Drive, San Antonio, 
Texas 78284 , (512) 699-7542. 

Circle 301 

System offers 
slave processing 

• 80286 microprocessor 
• SOOK-byte drive 
• 512K byte memory 

A multiuser business com­
puter system, the CompuPro 
286 combines Intel's 16-bit 
80286 CPU with the propri­
etary Z80-based Slave Pro­
cessor Unit to perform 8-bit 
"slave processing" tasks. Its 
operating system, Concurrent 
DOS 8-16, simultaneously ex­
ecutes 8- and 16-bit programs, 

offers record-locking and file­
sharing features and accesses 
more than 3,000 business ap­
plication programs . The basic 
system comes with 512K bytes 
of main memory, an 800K­
byte , 51/4-inch floppy disk 
drive , a 40M-byte, 5 1/.i-inch 
hard disk, one parallel and 
one Centronics printer port 
and four serial ports . Soft­
ware includes NewWord word 
processing, SuperCalc 2 elec­
tronic spreadsheet and AM­
CALL/MCALL modem com­
munications . $9 ,995. 
CompuPro, 3506 Breakwater 
Court , Hayward, Calif. 
94545 , (415) 786-0909. 

Circle 302 

Multiuser system 
supports 14 users 
•Six memory boards 
• 768K bytes of memory 
•Two storage devices 

The 16-bit, expandable 
MAI 2000 business manage­
ment system can be joined in 
a local area network of 63 
desktop process ing units, 
each handling as many as 14 
users. The system runs on the 
proprietary BOSS/IX operat­
ing system and provides 
shared data files between pro­
gramming languages, record 
and file locking and a Busi­
ness BASIC-style menu sys­
tem. Its CPU is based on the 
Motorola 680 I 0 microproces­
sor . Each system holds six 
memory boards of 256K bytes 
each and five controller 
boards; 768K bytes of memo-

ry is standard. Two disk-stor­
age devices, either two 5 1/.i­
inch Winchester hard disks or 
one fixed and one floppy disk 
drive, are available with a 
choice of 22M-. 43M- or 
I 20M-byte hard disk drives. 
Dual -drive capacities allow 
240M bytes of storage. Starts 
at $14,250. MAI/Basic Four 
Information Systems, 14101 
Myford Road, Tustin , Calif. 
92680, (714) 731-5100. 

Circle 303 

Workstations 
locally process 
• 8086 microprocessor 
• 12-inch terminal 
• 256K bytes of RAM 

Based on the 16-bit 8086 
microprocessor , the DYNA­
MITE family of workstations 
adds local processing capabili­
ties to the on-line functions of 
the proprietary 653X termi­
nal. The family consists of 
two models, the 6541 , fur­
nishing dual 360K-byte floppy 
disk drives, and the 6546, 
which provides one 360K­
byte floppy disk drive and one 
lOM-byte Winchester disk 
drive . The 12-inch terminal 
displays 7-by-9 dot-matrix 
characters in 40-, 66-, 80- and 
132-column formats and of­
fers smooth scrolling, double­
wide character display , serial 
printer interface, low-profile 
keyboard and 256K bytes of 
RAM, expandable to 640K 
bytes . Software includes 
MS-DOS and GW-BASIC. 
The main communications 
port provides half- or full-du­
plex asynchronous transmis­
sion to 19.2K bps . $2,995 , 
model 6541; $3,995 , model 
6546 . Tandem Computers 
Inc., 19333 Vallco Parkway, 
Cupertino, Calif. 95014, 
(408) 725-6000. Circle 304 
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What dot~ popular ~g~r:s 
nucro .printers Atari 

h 
. Burroughs ave ffi common? C.ltoh 

Quality replacement 
ribbons from Pelikan! 

Sl!lillan 8 
Franklin, Tennessee 37064 

Commodore 
Coleco 
CPT 
Cromemco 
Digital 
Epson 
Hewlett Packard 
IBM 
Integral Data 
Leading Edge 
NEC 
Northstar 
Oki data 
Radio Shack 
Seiko 
So rd 
Toshiba 
Xerox 
Zenith Data 

Systems 

Pelikan offers an outstanding product 
line as well as a comprehensive dealer 
support program. For more information 
call toll free: 800-251-3365 (in Tenn. 
call collect: 615-790-6171). 

The brand names listed are intended only to show the compatibility of the above machines with products manufactured by Pelikan. 
SH ua •t Comdex-Booth 14112 CIRCLE NO. 89 ON INQUIRY CARD 



NEW PRODUCTS 

DISK/TAPE 

Subsystem backs 
up tape Illes 
• MFM recording method 
• 14-inch tape 
• Error correction 

Capable of backing up two 
IBM !OM-byte hard disks at 
one megabyte per minute on 
a single, standard DC600A 
1/4-inch cartridge tape, the 
Model 5210 FloppyTape 
backup system requires an 
IBM PC/XT. The 25M-byte 
system is based on the propri­
etary FloppyTape streaming 
1/4-inch cartridge tape drive 
that uses the industry-stan­
dard floppy disk interface. 
Providing file-oriented back­
up, the system employs an 
MFM bit serial, six-track ser­
pentine recording method. 
Data protection features pre­
vent improper sequences dur­
ing the backup or restore pro­
cess. An error-correction 
scheme corrects single errors 
and detects multiple errors. 
$1,095. Cipher Data Products 
Inc., 10101 Old Grove Road , 
P.O. Box 85170, San Diego, 
Calif. 92138, (800) 982-8808. 

Circle 305 

Drives suit 
CAD/CAM uses 
• 11 ,057 bps 
• 18-msec access time 
• 330, 660M bytes 

The models MV330 and 
MV660 8-inch Winchester 
disk drives suit artificial intel­
ligence , CAD/CAM and mul­
tiuser network applications. 
Track-to-track access time for 
both models is 3 msec; aver­
age access time, 18 msec . 
Model MV330 stores 330M 
bytes of formatted capacity. It 
contains seven disks and pro­
vides a track capacity of 
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T""" 1 
20,480 bytes with 13 tracks 
per cylinder and 1,266 cylin­
ders. Transferring data at 
9.82M bytes per second, the 
unit offers a recording density 
of 11,057 bpi and 1,000 tpi. 
Providing 660M bytes on 
seven disks, the model 
MV660 furnishes 1,680 cylin­
ders at 13 tracks per cylinder; 
the model's unformatted 
track capacity is 30,720 bytes . 
Track density is 1,034 tpi; 
data transfer rate is 14. 7M 
bytes per second . $4,420, 
quantity 100 , model MV330; 
$5,255, quantity 100 , MV660. 
Megavault Memories Inc., 
6431 Independence Ave., 
Woodland Hills, Calif. 91367, 
(818) 884-7300. 

Circle 306 

Subsystem has 
30-msec access 
• 67M-byte rigid 
• 60M-byte streamer 
• 5M-bps transfer rate 

Intended to increase mass 
storage for the IBM PC, 
PC/XT or PC-AT systems, the 
COLOSSUS disk subsystem 
consists of a 67M-byte Win­
chester disk drive and a 60M­
byte, 1/4-inch, streaming-tape­
cartridge backup unit. The 
disk drive achieves an average 
access time of 30 msec . Fea­
tures include an 8-bit IBM PC 
or a 16-bit PC-AT host adapt­
er; SCSI peripheral bus inter­
face; ST506 or ST412 disk 
drive interface with a 5M-bps 
data transfer rate; streaming 
and file-by-file tape backup 
operations at 5M bytes per 
minute and QIC-36 and 
QIC-24 tape interfaces and 
format standards. A 320-bit 
ECC disk error correction en­
sures data reliability. $7 ,499. 
AST Research Inc., 2121 
Alton Ave., Irvine , Calif. 
92714, (714) 863-1333. 

Circle 307 

Let us prove how Cromemco systems 
can increase your satisfaction 

with UNIX System V. 
Call, or visit, one of our 

Official System Centers today: 
USA 
In Arlzona1 

Artemis Computer 
602 / 957-0469 

:K;:~;:~:o~~utlons, Inc. 
ProfeHlonol Doto 

:r::~~~,6~~~-
... Callfornla1 

Qulntec 
8181 889-4819 
American Computer & 
Communication• 
415 1 348 -1956 
MCM lnterprl1e1 
415 1 327 -8080 
American Computers & 
lnglneen 
213 1 477-6751 
Klerulff llectronlu 
213 1 725 -0325 
Accountattlllty Sy1te1111 
714 1 639-4570 
lxcallttur 
9161 972 -9252 
Klerulff llectronlcs 
714/ 278-2112 
Klerulff llectronlcs 
408 1 971-2600 
Cromemco, Inc. 
8181 346-6690 
In Connecticut: 

Datacraft, Inc. 
203 / 673-6952 
In Florlda1 

Automated Computer 
Sy1tem1 
305 / 594-3819 
Computer C•ntr• 
813 / 484-1028 
loyal Data, Inc. 
3051 267-1960 
In Oeor9la1 

Cromemco, Inc. 
404 1 391-9433 
Sy1tem1 Atlanto 
404 / 928-0240 
Kl•rulff llectronlc1 
404 / 447-5252 

In llllnol11 

Commercial Dato Sy1tem1 
309 / 797-9401 
Computerlancl 
312/ 967-1714 
Southern lxchan9e, Inc. 
404 / 921 -2662 
Alpine Computer 
Center, Inc. 
815 / 229 -0200 
Cromemco, Inc. 
3121 934-0650 
Alternate Computer 
Services 
312 / 893 -1992 
In lntllona1 

Memory lank, Inc. 
312 / 891 -1064 
2191931-0203 
Harttourtown Sal•• 
3171 877-4900 
Microcomputer 
Speclall1t1, Inc. 
219 1 762-850 
In Kan1a11 

Trodewlnd Sy1tem1 
3161 624 -8111 
In Loul1lana1 

Muse Data Technologle1 
5041 293-0320 
Stantlard Sy1tem1, Inc. 
3181 625 -8613 
In Maryland1 

Dynamic Data ltroce11lng 
301 / 657-1211 

In Ma11achu1ett11 

Klerulff llectronlc1 
6171 667-8331 
Cromemco, Inc. 
617 / 938-7010 
In Mlchl9a1t1 

Unltetl Mlcro1y1tem1 
Corporotlon 
313 / 668-6806 

Jep1an Group, Inc • 
616 / 698·8700 
Automatell lualrt•H 
Con1ultant1 
313 / 478-0557 
In New Jer1ey1 

Klerulff llectronlc1 
201 1 575-6750 

In New Mexlco1 

South Wost Computer 
Store1,lnc. 
505 / 292-6568 
In New Yorks 

Cu1tam Computer 
Speclall1t1 
516 / 231-1155 
C.C.S., Inc. 
212 / 986-7520 
Trexl1, Inc. 
914 / 268 -5161 

lnOhlo1 

Luco1 Office lqulpment a 
Service, Inc. 
5131 433-8484 
Ody11ey Sy1tem1, l11c . 
2161 526-9933 
{ISIS) Innovative Sy1tem1/ 
l11te1rated Software 
419 1531-0220 

111 '•nn1ylva11la1 

Modular Sy1tem De1l1n 
412 / 521-6700 

Marketllne Sy1tem1 
215 1 355 - 5400 
lnTexa11 

IClerulff llectronlc1 
214/ 343 -2400 
Gunn lnterprl1e1 
713 / 781-6911 
'rocomp 
713 / 266-3648 
Computer Cro11road1 
of America 
214 / 231-6108 

In Vlr9lnla1 

SMS Dato Product• 
703 1 827-0640 
lu1lne11 Communlcotlon1 
Sy1tenu 
703 1 344 -5563 
VCA Corporation 
703 / 281-4666 
In Wa1hln9ton1 

IClerulff llectronlc1 
206 1 575 -4420 
In West Vlr9lnla1 

Sy1tem1 Support 
304 / 766 -7762 
In Wl1eon1ln1 

Computer World 
414 1 733-9547 
8ey Tech of Wlscon•ln, Inc. 
414 / 846 -3038 
Computer World 
414 1499-9983 
INTHNATIONAL 
In Au1trla1 

~~!,s:;s~:9~0'.," 
In Au1tralla1 

Mlnlcomp Software a 
I du cation 
61-2 1 957-6800 

INTHNATIONAL cont, 
In Au1trallo cont.1 
Micro Dato nY UD. 
61-9 / 328-1179 
ln1y1tem1 l'/L 
61 -31690-2899 
In Ca1tado1 

Cro-Corp Computer 
Solutlo1u 
403 / 286-8459 
D. I . Sy1te11t1 
613 1 729-5164 
Future llectronlH 
610 / 421-3251 
In Coate Rlca1 

Control llectro11lco 
5061 24 -44-44 
In Den ... ark1 

Merkur Data Services A/S 
45-2163-01-55 

111 lnglonda 

Jarogate Ltd. 
44 -1/ 671-6321 
In Prancea 

'enaranda fnformatlque 
56-979618 
In Oreece1 

:~,-~~·:~~o~~-t 5858 

In Ho111 Kon11 

:::id°...~°..':'l:~•r a 
852-ft 348702-5 
In laraeh 

Information Sy1tem1 Ltd. 
03-775lll 

lnltaly1 

CO.N.l.A. 
39-51/ 375001 
lnJopan1 

A1ahl Ola11 
81 -31218-5848 
lnMexlco1 

Mlcromea,, S.A. cl• C.V. 
905 1687-88861 8913 
905 1 536 -5503 
In Mlt1 .. 1a1t1 

Multl Media Video, Inc. 
CA USA 
408 1 727-1733 
National Co,..puter Sy1t•m 
Pakistan 
5156644 
Com&.ut•r Sl1te111 
::~, :~anbTa enter 
966 12-651-7707 
966 12-653-0580 
In The Netherland11 

locomp l.V. 
31 -40 1 524055 
In Norway1 

Micro Sy1tem1 A/S 
47-2 / 41-69-76 

h• Scotland1 

Micro Centre Co111plete 
Micro 
44 -31 1 556-7354 
In Sweden1 

~6~~/J;;~~:ro Kon1ult Al 

In Weit Oer111a11y1 

Cromemco OmltH 
49-6196 1 481606 
Dl9ltronlc Co111puter· 
1y1te111e 0111itH 
4103 1 88672 / 73 

~::r. .. .!ec::c~•er 
2173 / 52071/ 72 
Comlcro Deutschlancl 
49 -2151 / 795577 
Cl Computer OmttH 
02151-22121 
A1tltu Computer 

~l1~:.':'s"o~"'bH 

Cromemco· 
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UNIX is a trademark of Bell Laboratories. 
IBM is a trademark of International Business Machines Corp. Cromemco® 
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Me aRam 
isc 

Emulator 
Revolutionary, Non-rotating, 
Solid-state Replacement for 
Fixed or Moving Head Discs. 

• Capacities from 2 megabytes to 40 megabytes in 
2 megabyte increments. 

• Up to 10 megabytes in a 7" chassis. 

• Battery back-up. 

• Streaming drive back-up in 7" chassis. 

Advantages of The MegaRam Over Rotating 
Discs: 
With no moving parts and easily replaceable 
sub-assemblies, the use of the solid-state 
MegaRam Disc Emulator assures .dramatically 
increased performance and reliab1lity. It further 
simplifies field maintenance. 

Designed for use wi th the following computers : 
• DEC • Data General • Sperry Univac (V77 Series) 
• Hewlett Packard (HP1000 Series) • Modcomp 
• SEL • CDC (System 17) 

Replaces the Following Fixed Head Discs: 
• DOC • Data Flux • Vermont Research 
• Alpha Data 

Typical Applications Include: 
• Process Control • Mobile Equipment 
• Telecommunications • Data Base Management 
• Data Acquisition • Swapping Files • Automated 
Test Equipment • Graphics • Array Processors 

Other configurations may also be available. 
Please consult factory for information. 

'-'" Imperial Technology, Inc. 
I I I 831 s. Douglas Street · El Segundo, 

California 90245 · Phone: (213) 536-0018 
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N EW PRODUCTS 

TERMINALS 

Terminal has 
speaker phone 
• 400-name database 
• I ,200-baud modem 
• 92K-byte memory 

Linked with a personal 
computer in a point-to-point 
network , the CoSystem inte­
grated voice and data termi­
nal sends electronic mail , 
transmits data files to com­
puters and executes intelli­
gent telephone functions with 
a time-management system 
and a 400-name database. 
IBM Corp. PC-compatible, 
the terminal provides 92K 
bytes of internal memory, a 
I 200-baud modem and a 
speaker phone. It uses stan­
dard telephone lines and is 
compatible with existing PBX 
systems. $2,295 . Philips Infor­
mation Systems, Suite 300, 
15301 Dallas Parkway, Dal­
las, Texas 75248 , (214) 980-
2000. 

Circle 308 

Terminal upgrades 
to workstation 
• Two RS232 ports 
• 14-inch display 
• 16K bytes of ROM 

Compatible with the Digit­
al Equipment Corp. VT220 
terminal, the WS-1000 intelli-

gent terminal can be up­
graded to a workstation that 
is compatible with the IBM 
Corp. PC or PC/XT via a PC 
Connection module . The unit 
holds 16K bytes of ROM and 
includes two RS232C commu­
nication ports, one of which 
includes an RS422A inter­
face; a 14-inch, monochrome , 
amber-phosphor display with 
80-column-by-25-line alpha­
numeric and character graph­
ics and a 50-Hz , non­
interlaced refresh rate ; and a 
108-key keyboard. Plug-in ex­
pansion cartridges for firm­
ware customization are 
provided. The WS-1000 PC 
Connection module includes 
an 8088 microprocessor, an 
optional 8087 arithmetic co­
processor and a 128K-byte 
RAM , expandable to 256K 
bytes. The module can be 
equipped with no disk drives, 
one or two floppy disk drives 
or one floppy and one Win­
chester half-height disk drive . 
$995, WS-1000 terminal ; 
$2,595 , terminal expanded 
with PC Connection module 
and one floppy disk drive. 
Zentec Corp., 2400 Walsh 
Ave., Santa Clara, Calif. 
95050, (408) 727-7662. 

Circle No 309 

Terminal emulates 
DEC VT220 
• 25 lines by 80 columns 
• 105-key keyboard 
• Five character fonts 

Compatible with the DEC 
VT220 display terminal, the 
Zephyr DD-220 alphanumer­
ic-display terminal offers a 14-
inch, green or amber phos­
phor display. Its 105-key, 
detached, DIN-standard key­
board provides an 18-key, ac­
counting-style pad and 20 
programmable function keys. 
Five character fonts include 
ASCII , U.K National set, 
DEC special graphics , multi­
national characters and a 
downloadable, soft-character 
font. A 25-line-by-80- or 132-
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Measured time 

480uaec 
4,930 uaec 

coat Effective Growth end Flexlblt Solutions: 

QNX Is affordable, and wfH work with the PCs you use today anq 
those you wfll use tomorrow. You may mix and match different 
brand PCs on the same QNX network with absolute ease. Multi­
user expansion may be acoQmpllahed by adding termlnala to 
PCs or PCs to the network. You can start your multl-uUr 
application on a single PC with 1 to 10 ~ terminals. once 
your single processor starts to M1ow slgne of ~ • 
another PC and connect terminals to the new pmcessor. If the 
disk becomes the rna;or boltleneok, you may add ha.d dl8b to 
other attached PCs to distribute the processing. Appllo8Cloj1i 
which are very CPU lntfnslve may wtsh to limit a slngle user to 
each processor and 9llPllld, the system with low ~_..... 
PCs used as work ...... QNX does offer a truly cost efklOllilit 
and- flelClble solution to yoU!' lppllcatlons needs. 

PortablfflY: 

QNX 2.0 Is portable. The opetatlng system Is lndependlnt of 119 
phys!Caf IOcal area networ1<. It la available In a term suitable tor 
porting to other 8088/SCl86l80186/80286 compLtl8r8 Ir\ .. 
consumer, educ:atitnal and Industrial "'-'1<et place. QMf 48 
ROMable and can operate In as llttle as 128Kb RAM. 

DOS Compatibility: 

QNX Products: 

QN~Kemel 
Editor and Utllltles 
C Compiler & 8086 Assembler 
Basic Complier 
Qbol (dlbOI) Compiler 
Pascal Compiler 
Full Screen Multl-tennlnal editor 
Docun\fl!nt Fonnatter 

QNX Distributors: 

Real Time Spe- Checlker 
Etectronlc ..... 
Icon Menu Generator 
Isam ftl8 utlllly 
DOS Acc8se Kit 
SofPlan $pread8heet 
Networldng Bo8ld 

Canada7 Quantum Software Sya1ams (8-13) 726-1893 
~ "41cro (613) ne-;1907 
Perfj:>herals Plus Inc. (514) 364-'5554 
Micro Managers of Texas (512) 341-9544) 
Xmlt A.G. (Switzerland) (41) 5-7-311125 
Analysis Slstemas (11) 280-5930. 
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NEW PRODUCTS 

TERMINALS 

column display with bidirec­
tional, smooth scrolling can 
be formatted on the monitor. 
Blinking , bold, underline, 
normal or reverse video , dou­
ble-height, double-width and 
blank attributes are offered. 

An RS232C , RS423 and a 
buffered RS232C interface 
come standard. $850. Zentec 
Corp., 2400 Walsh Ave., 
Santa Clara , Calif. 95050, 
( 408) 727-7662. 

Circle No 310 

Terminal duplicates 
Tandem 653x 
•Serial interface 
• 14-inch screen 
•Display memory support 

Emulating the 653x family 

164 

May 14th-15th, 1985 

12:00pm - 6:00pm 

Palo Alto Hyatt Hotel 
4290 El Camino Real 
Palo Alto, California 

Northern California's only TWO-DAY event dedicated 
exclusively to OEMs and sophisticated end users. 

t Featuring the latest in: 

CAD/CAM Systems 
Graphics Systems 
Engineering Workstations 

Computers and Peripherals 
Data Communications 
Unix 

t Exhibiting Companies and Product Lines: 

AT & T Intel 
Daisy 
DEC 
Fujitsu 
IBM 

Mentor Graphics 
Metheus 
Motorola 
Perkin Elmer 

Sun Microsystems 
Tektronix 
Valid Logic 
Versatec 

and many more ... 

Call or write for a complimentary invitation to: 

tlllJI' NORM DE NARDI ENTERPRISES 
289 So. San Antonio Rd.,Suite #204 • Los Altos, CA 94022 • (415)941-8440 

CIRCLE NO. 93 ON INQUIRY CARD 

of Tandem display terminals , 
the Elite terminal offers dis­
play memory support with 
300 lines, 10 pages of which 
are supported in block mode . 
Its 14-inch, green screen is 
adjustable and displays alter­
nate character sets for various 
languages. The unit performs 
asynchronous communica­
tions in half- or full-duplex 
wode. Compatible with Tan­
dem software, the terminal 
includes RS232C and current­
loop interfaces. A 300- to 
1 ,200-baud modem is option­
al. $1 ,295. Soroc Technology 
Inc. , 161 Freedom Ave ., An­
aheim, Calif. 92801 , (714} 
992-2860. 

Circle 311 

Terminal displays 
multiple windows 
• 64 colors 
• UNIX-compatible 
• 80 or 132 columns 

Compatible with the pro­
prietary 932 Supermicro fami­
ly and UNIX-based systems, 
the ColorScan 90 color dis­
play terminal suits multitask­
ing applications . The 12-inch , 
non-glare screen simulta­
neously shows eight active 
tasks, each with horizontal 
and vertical scrolling, in 80 or 
132 columns. Eight back­
ground and eight foreground 
colors display data in as many 
as 64 colors. A UNIX-style 
keyboard offers l 7 prepro­
grammed UNIX function 
keys and separate editing and 
numeric keypads. $1 ,995 . Da­
tamedia Corp., 491 Amherst 
St., Nashua , N.H. 03063 , 
(603) 886-1570. 

Circle 312 
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THE 
''JUST 

J" 
YOU 

See us at 

~~<@M~~~»«VSpring '85 
May 6-9. 1985 
Georgia World Congress Center. 
Atlanta. Georgia 

NEED'' 
MODEM 
IS JUST 

Fi no I ly there's a 300/ 1200 
baud modem-the Volks­
modem 12- with just what 
you need to get the most out 
of your personal computer. 

THE FEATURES 
YOU NEED. 

AutoDial/AutoAnswer, Bell 
103 and 212A compatibility, 
control from any Hayes 
compatible program, full/ 
half duplex, tone and pulse 
dialing, dial tone detect, 
busy detection, extra tele­
phone jack. 

THE 
RELIABILITY 
YOU NEED. 

We've bui lt over 300,000 
modems, and each one is 
100% tested on our com­
puterized, dedicated tester. 

$1.99-
INCLUDING THE 

INDUSTRY'S 
FIRST 

s~ 
WARRANTY! 

We build them right, that's 
why we can offer the indus­
try's first 5 year warranty. 

THE VALUE 
YOU NEED. 

Only $299, suggested retail, 
including our 5 year war­
ranty at no extra cost to you. 

NOW WHY 
IN THE WORLD 

WOULD ANYONE 
PAY MORE? 

Visit your local computer 
dealer and see for yourself 
that the Volksmodem 12 is 
exactly what you need! 
Anchor Automation, Inc. 
6913 Valjean Avenue, Van 
Nuys, CA 91406. (818) 997-7758. 

~NCHOR AUTOMATION 
A Leader in Modem Technology 
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NEW PRODUCTS 

DATACOMM 

Controller links 
computers 

• Links 16 devices 
• 34,800-bps transfer rate 
• Bell 212-compatible 

Connecting 16 asynchro­
nous devices to DEC PDP-11 
or VAX computers, the 
Optimux/16DMF+ multi­
plexer controller offers soft­
ware-selectable data transfer 
rates to 34 ,800 bps. Its DMA 
burst mode reduces Unibus 
overhead during output oper­
ations. The controller is soft­
ware-compatib le with the 
printer driver contained in the 
VAX/VMS operating system , 
which supports print speeds 
of 900 lines per minute. Com­
patible with Bell 103 and 212 
modems , the unit supports 
EIA RS232C or CCITT V.24 
interfaces. Containing a 2901 
bit-slice microprocessor, the 
controller comes on a single 
hex size printed circuit board 
that plugs into the Unibus 
backplane. $3 ,000. Distrib­
uted Logic Corp. , 1555 S. Sin­
clair St ., P.O. Box 6270, Ana­
heim, Calif. 92806, (714) 
937-5700. 

Circle 313 

Modem employs 
protection 
• 110, 300 or 1,200 bps 
• Hayes-compatible 
• Auto-answer , auto-dial 

Utilizing password and call­
back protection to guard host 
computers against unautho­
rized remote access, the 
Cermetek Security Modem 
offers 110-, 300- or 1,200-bps 
data rates . The unit provides 
an audit trail listing valid and 
invalid attempts to access the 
computer , prevents unautho-

166 

rized outbound calls from the 
computer via a dial-out pass­
word and requires a key to 
change security levels , pass­
words and call-back numbers . 
Compatible with the Hayes 
communications control stan­
dard and with Bell 212A and 
103 standards, the modem 
furnishes auto-dial and auto­
answer capabilities , a memo­
ry for freq uently called num­
bers and electronic ca ll 
progress monitoring. $695. 
Cermetek Microelectronics 
Inc. , 1308 Borregas Ave., 
P.O . Box 3565, Sunnyvale , 
Calif. 94088-3565 , ( 408) 752-
5000. 

Circle 314 

PAD connects 
host, protocols 
• Operates at 64K bps 
• Supports BSC protocols 
• Uncouples remote devices 

Allowing geographically 
dispersed IBM terminals and 
hosts to communicate via a 

BBNCC X.25 packet-switch­
ing network , the Model C/10 
Packet Assembler/Disas­
sembler (PAD) supports SNN 
SDLC, 3270 BSC, 2780/3780 
BSC and asynchronous 
ASCII protocols. The proto­
cols connect directly to IBM 
equipment without modifica­
tion or software upgrades. 
Operating at 64K bps , the 
unit supports 32 BSC/SDLC 
synchronous multidrop lines 
and concentrates network 
traffic over one or two high­
speed X.25 links. Uncoupling 
remote BSC devices from 
host device configurations , 
the PAD enables the BSC 
protocol to access multiple 
IBM hosts and applications 
from a single terminal. The 
PAD performs polling and se­
lection of remote IBM pe­
ripherals ; SDLC and BSC 
polling traffic is eliminated 
from the X .25 network. 
$4 ,350. BBN Communications 
Corp., 70 Fawcett St. , Cam­
bridge, Mass. 02238 , (617) 
497-3906. 

Circle 315 

System multiplexes 
to DEC systems 
• 20A power supply 
• Connects 16 lines 
• Four card slots 

The Optimux/32DMF+ 
subsystem multiplexes from 

16 to 128 local or remote com­
munications devices to DEC 
PDP-11 , VAX or DE C­
System/J 0 computers. Con­
taining a 20A power supply 
and four printed-circuit-card 
slots , the expansion unit 
comes with an Optimux/ 
16DMF+ asynchronous com­
munications controller and a 
distribution panel for con­
necting 16 lines. The subsys­
tem implements either the 
DEC DMF32 or DHI l/DMl 1 
communications protocols. A 
flow-control feature prevents 
data-loss conditions in high­
t h roughpu t applica tion s. 
Software-selectable da ta­
transfer rates range from 50 
bps to 38.4 bps; the unit is 
software-compatible with the 
DEC VAX/VMS operating 
system's LCDRIVER printer 
driver , permitting the use of 
two channels as ports for sup­
porting 900-lpm serial print­
ers. $4 ,500. Distributed Logic 
Corp., 1555 S. Sinclair St ., 
P.O. Box 6270, Anaheim , 
Calif. 92806, (714) 937-5700 . 

Circle 316 

ANSWmS TO MARCH'S PUZZLES 
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J'ECBNOL06Y FORUMS 

PRESENTS TWO UNIQUE NEW COMPUTER 
CONFERENCES: 

IPI FORUM PERIPHERALS FORUM 

• Devoted to furthering the understanding and utilization PURPOSE • Charged with exposing peripheral purchasers and 
of IPI (Intelligent Peripheral Interface) as one of the most suppliers to all facets of the process by which system 
important Input / Output interface standards for the integrators select and integrate peripherals into their 
industry product lines. including disk, optical. tape, and print 

• Marketing. engineering, and planning personnel of WHO • Engineering. marketing, planning, purchasing. test. 
companies who are using or considering the use of IPI in SHOULD quality assurance. and maintenance personnel who 
systems. subsystems. intelligent peripherals. boards. or ATTEND are involved in the peripheral selection and integration 
chips process of system integrators 

• Sales and marketing personnel of peripheral suppliers 

• Hear from the world's leading experts on IPI and IPI BENEFITS • Hear from the world 's leading experts on disk. tape. 
applications printer. and optical technology 

• Take a guided tour through the interface "jungle" • Participate in interactive panel discussions 
• Participate interactively in workshops and panel • Meet others to share peripheral selection experience 

discussions and forums • Take a guided tour through the interface "jungle" 
• Meet others to share IPI experience • Learn what's important in an OEM contract 
• Keep abreast of related peripheral technologies • Discuss how to improve your product planning process 
• See the latest in IPI products • Improve your peripheral selection process 

• The importance of standardization KEY • The importance of standardization 
• IPI status with ANSI. ECMA. and ISO ISSUES • Single-source products 
• IPI Level 2 Device I / O AND • Peripheral selection criteria 
• IPI Level 3 Intelligent I / O TOPICS 

• Cost of ownership 
• The impact of IPI on suppliers of chips. boards, • Testing tips 

peripherals. subsystems and systems • RAS (Reliability. Availability, and Serviceability) trends 
• The future of IPI • Pricing trends 
• Comparison of IPI and SCSI • Product life 
• How is IPI being used and who is using it? • How much "technology" to buy 

Sunnyvale Hilton TIME AND Sunnyvale Hilton 
8 :00 a.m. Monday. June 3rd through 4 :00 p.m. Wednesday, PLACE 8:00 a.m. Thursday, June 20th through 4:00 p .m. Friday, June 
June 5th, 1985. 21st . 1985. 

ENDL Consulting and Technology Forums. SPONSORS Disk / Trend. Freeman Associates. and Technology Forums. 

EXHIBITORS' RECEPTION 

Both Forums will include an evening Exhibitors' Reception (cocktails and buffet hosted by the exhibitors) wherein delegates and other invited guests 
may view products which directly relate to the subject matter of the forum. Representatives from the exhibitors will also be on hand to discuss 
technical details. For information on becoming a forum exhibitor. please call (714) 861 -3339. 

REGISTRATION INFORMATION 

• Fees: 
The registration fee of $895 for the 3-day IPI Forum covers attendance at 
all scheduled sessions. conference materials. continental breakfast 
and luncheon each day. 2 receptions. refreshments during breaks. 
banquet. gratuities. and taxes. The registration fee for the 2-day 
Peripherals Forum is $695 and includes the same items as for the IPI 
Forum. except the banquet. 

• Hotel Accommodation: 
A block of rooms has been reserved for forum delegates at the 
Sunnyvale Hilton. It is recommended that you register early by returning 
the hotel registration card mailed to you with your conference 
registration confirmation or by calling (408) 738-4888 and identifying 
yourself as a forum delegate. 

• Attendance: 
Since attendance will be limited in order to preserve an appropriate 
atmosphere within which to learn and interact with other delegates. it is 
recommended that your registration form and payment be mailed 
early 

• No cancellations after May 1oth. 1985. 
• For further Information call (714) 861-3339 
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r---------------------------------
REGISTRATION FORM 
• Please Register me for the following : 

D IPI Forum; Sunnyvale Hilton. June 3-5, 1985. $895 
D Peripherals Forum; Sunnyvale Hilton. June 20-21. 1985. $695 

• Delegate information: 
Name ______________________ _ 

Title ----------------- Phone ___ _ 

Company ---------------------­
Address 

o I have enclosed the names and titles of additional personnel from my 
company and noted which Forum(s) they wish to attend. 

o 25% Consecutive Forum Discount applies. I / We are attending both 
Forums as indicated above and in the enclosure. 

o 25% Group Discount applies. There are a minimum of 4 additional 
delegates to the same forum from my company whose names are 
enc losed. 

• Registrations cannot be accepted unless accompanied by full 
payment. Please make checks payable to Technology Forums and 
mail to 23409 Coyote Springs Dr .. Diamond Bar. CA 91765. 





Plotter has 
four colors 
• 256K bytes of memory 
• Dual speed modes 
• 2.6 cps 

The Britewriter four-color 
pen plotter reduces spread­
sheet information to presen­
tation-quality graphics. Print­
ing on standard bond or 
coated papers and transpar­
encies , the black, blue, green 
and red pens can be changed 
wit hout interrupting the 
printing process. HP 74-75 
compatible , the plotter works 
with popular software pack­
ages such as Lotu~' 1-2-3 ,PFS­
Graph and both MS-DOS and 
CP/M versions of GraphWri­
ter. With an MTBF of 4,000 
hours, the unit operates at 
60mm per second in low­
speed mode and 112mm per 
second in high-speed mode. 

Plotting speed is 4.6 cps in 
monochrome and 2.6 cps in 
four colors. Other features in­
clude 256K bytes of character 
and instruction storage in 
memory , an ASCII character 
code and a serial or parallel 
interface . $599. NEC Infor­
mation Systems Inc., 1414 
Massachusetts Ave ., Boxbor­
ough , Mass. 01719 , {617) 264-
8000. 

Circle 317 

Plotter operates 
at .65 ips 
• 240-dpi resolution 
• Monochromatic 
• .65 ips 

Producing 240-dpi-resolu­
tion drawings at .65 ips, the 
B-90 tabletop thermal-trans­
fer plotter features a dry ton­
ing technology that allows 
the use of plain or clay-coated 

paper. The 11-inch, mono­
chromatic plotter/printer 
conforms to U.S. and Euro­
pean (DIN) standards gov­
erning noise emission and 
power consumption. It inter­
faces to the host system by 
either the proprietary paral­
lel interface, the Centronics 
8-bit parallel interface, or 
V80 hardware plug­
compatible interface. $6,995. 
Delivery is 60 days. Benson 
Inc., 2690 Orchard Pkwy., 
P.O. Box 32059, San Jose, 
Calif. 95152-2059, (408) 945-
1000. Circle No 318 

NEW PRODUCTS 

PRINTERS 

Printer adapts to 
personal computers 
• 20 cps 
• Daisywheel 
• 93-byte memory buffer 

The 20-cps Alphapro IOI 
letter-quality , daisywheel 
printer adapts to personal 
computers with Centronics or 
RS232 ports via an intelligent 
printer cartridge. Using Diab­
lo- and Qume-compatible 
print wheels and ribbon car­
tridges, the unit supports pro­
portional spacing, bo ldface , 
double-strike , strikeout , 
phantom space, superscripts , 
subscripts and reverse line 
feeds . The 19-by-5 l/2-by- I I l/2-
inch model accommodates 
paper as wide as 13 inches. 
$399.95. Alphacom Inc., 
2323 South Bascom Ave. , 
Campbell , Calif. 95008, (408) 
559-8000. Circle 319 

There is a band printer 
with an MTBF of 
up to 6000 hours. 

What more 
do you need to know? 

Call: 1-800-626-4686 

Fujitsu Printers 
Maximum Qualicy. Maximum Value. 

FUJITSU 
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Our Smart-Frame™ 
will put you in touch. 

One of the easiest ways to interact with a 
computer is through a touch activated display. 
One that lets you merely point your finger at what 
you want your computer to do. 

With touch , even the most complex application 
can become user friendly. And less susceptible to 
user error. 

But the advantages of the highly reliable infra­
red touch input systems have been overshadowed 
by cost. Placing them out of the range of medium 
to low-cost turnkey systems manufacturers. 

Which is the main reason Carroll Touch com­
pletely redesigned its line of touch input products. 

We call it Smart-Frame'". Because it contains a 
powerful microprocessor built into the frame. And 
because it uses scanning infrared technology-a 
touch technology which is incredibly reliable, 
rugged , accurate, and fast. A technology Carroll 
Touch pioneered and refined. 

As a resu'lt of the Smart-Frame design, Carroll 
Touch units contain 45 percent fewer components 
than before. Which means the cost to you is about 
50 percent lower too. 

We think that's pretty smart. And Carroll Touch 
did it just so you could get in touch . Today. 

CIRCLE NO. 98 ON INQUIRY CAR D 

Carroll Touch 
a subsid iary of AMP Incorporated 

In Touch with Technology 

PO. Box 1309 
Round Rock, Texas 78680 
512/244-3500, Telex 881906 



• Operates on IBM PC 
•Requires 128K bytes 
• Uses three disks 

Trigger software monitors 
key business performance 
areas, identifies exceptions to 
performance guidelines and 
issues memos , identifying 
problems, causes and correc­
tive action. The three pro­
gram application disks in­
cluded in the software meet 

the user's needs, update data 
and generate action reports. 
The software comes with a 
proprietary training program 
and operates on an IBM PC 
or PC-compatible with 128K 
bytes of memory and dual 
disk drives . Applications in­
clude sales quotas, adminis­
trative indicators , manufac­
turing processes and 
marketing strategies. $495. 
Thoughtware Inc., Suite 
lOOOA , 2699 South Bayshore 
Drive, Coconut Grove, Fla. 
33133, (305) 854-2318. 

Circle 320 

CAD package 
works with PCs 

• Three-dimensional 
• Interactive menus 
• Relational database 

A computer-independent, 

mechanical computer-aided 
design package , Supercads, 
suits the IBM PC/XT and 
PC-AT personal computers, 
the DEC VAX or the ELXSI 
Super Mini and creates a 
three-dimensional model on 
the screen using construction 
primitives . All drawings are 
automatic; scaling is from one 
to 1,000,000. Standard view­
ing capabilities include six or­
thographic views and an iso­
metric view and the ability to 
rotate an object or model on 
the X, Y and Z axes . Four 
different objects can be 
viewed simultaneously. The 
software package also fea­
tures dynamic interactive 
menus and relational data­
base support. $15 ,000 per 
year per user. Tasvir Corp., 
2490 C harleston Road, 
Mountain View , Calif. 94043 , 
(415) 969-5602. Circle 321 

NEW PRODUCT S 

SOFTWARE 

Debuggers work 
with assembly 
• Symbolic debugging 
• Breakpoint capabilities 
• Multiple windows 

Pfix 86, a dynamic debug­
ger, and Pfix 86 Plus, an en­
hanced version, find use in 
systems based on the Intel 
8088/8086 family of micro­
processors running PC-DOS 
and MS-DOS operating sys­
tems. Pfix 86 works with as­
sembly or high-level pro­
gramming languages in an 
MS-DOS environment. It 
features a multiple-window 
display, breakpoint settings, 
current machine register , 
stack contents and support of 
single-keystroke tracing. Ad­
vanced capabilities include 
permanent and temporary 
breakpoints, which can be set 
in the code window with one 

There is a band printer 
which sets new standmds 

in price/pe:rformance. 
What more 

do you need to know? 
Call: 1-800-626-4686 

Fujitsu Printers 
Maximum Quality. Maximum Vctlue_ 

FUJITSU 
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s~w enyou . 
want the leading new 
2rice/1 erformance, 

: mqlti-user 
supenmcro. 
To find out, rearrange the letters below, one letter 
per box, to form five common computer words. 
Then unscramble the circled letters to see 
what the salesperson says. 

REZO 

DODD 
SEMITURLU 

DDDDDDDDD 
WARTOSEF 

DDDDDDDD 
TYMEBAGE 

DDDDDDDD 
CIRVESE 

DDDDDDD 

tr HAS NO PEEKS 101< 
Pf(tee/PER!iJR/"11/NCC. 

" 

00000 000000 000 
Still playing guessing games about who makes the best price/perfor­

mance supermicro? Here's a clue. 
It's the latest generation of multi-user supermicros, from the company 

knpwn for the high-performance System 8000 family. Here's another clue. 
Our new family of three systems provides up to twice the operating speed 
of its predecessors, with an 11.l MHz CPU, and a 32 KB cache memory. 
Plus, it easily supports up to 40 users. 

Got the answer? Now get the exciting details! Call us at 
(4Q8) 370-8000. Or write: Zilog Systems Division, 1315 Dell Avenue, 
MS C2-6, Campbell, CA 95008. 
*UNIX is a trademark of AT&T Bell Laboratories. Zilog is licensed by AT&T Technologies. 

Answer: ·ott\L S<l!l<lS :i!O[!Z 

Z·1~ 1 og 
an affiliate of Elf{ON Corporation 

CIRCLE NO. 100 ON INQUIRY CARD 



keystroke. An in-line assem­
bler allows temporary patch­
es. Pfix 86 Plus offers sym­
bolic debugging of overlayed 
programs when used with 
the proprietary Plink 86 link­
age editor. $195, Pfix 86; 
$395, Pfix 86 Plus. Phoenix 
Computer Products Corp., 
Suite 220, 1416 Providence 
Highway, Norwood, Mass. 
02062, (617) 762-5030. 

Circle 322 ' 

Software integrates 
seven functions 
• 9,600 baud 
• I 00 help screens 
•Two levels 

Integrating seven functions 
into one program , the Inte­
grated 7 software program for 
personal computers features a 

relational database manage­
ment system with as many as 
100 ,000 records per file. 
Level one is quick-analysis 
graphics ; level two is presen­
tation-level graphics . The 
other five include a 256-
column-by-2,047-row spread­
sheet ; datamail that includes 
100 ,000 customized docu­
ments ; a word processor with 
a 35 ,000-word dictionary; 
9 ,600-baud-rate communica­
tions and emulation of DEC 
VT52 , VT100, IBM 3101 and 

simi lar terminals. The soft­
ware package provides over 
100 on-line help screens and 
an audio tutorial. It runs on 
an IBM PC with two disk 
drives or on an IBM XT, 
320K bytes of RAM and 
monochrome or color moni­
tors. $695. Mosaic Software 
Inc. , 1972 Massachusetts 
Ave., Cambridge , Mass. 
02140, (617) 491-2434 . 

Circle No 323 

Development tool 
converts VAX 
• PL/M-86 compiler 
• Debugs 8086 units 
•Object-code linker 

The integrated PL/M -96 
microprocessor software de­
ve lopment tool , REX-PLM/ 

NEW PRODUCTS 

SOFTWARE 

86, converts VAX host com­
puters under VMS or UNIX 
operating systems into a mul­
tiuser engineering system for 
developing, testing and de­
bugging 8086, 8087 and 8088 
microprocessor-based prod­
ucts . It includes a PL/M-86 
compi ler that implements an 
Inte l ASM-86 compatible 
macro assemb ler package 
which, in turn, contains an 
8086/87/186 structured macro 
assembler, object-code link­
er, locator and object-code 
librarian . The PL/M compiler' 
and cross assembler produce 
Intel-compatible object-code 
modules (OMF) with optional 
symbolic debug information . 
$14,750. Systems and Soft­
ware Inc. , C-11 , 3303 Harbor 
Blvd. , Costa Mesa, Calif. 
92626 (714) 241-8650. 

Circle 324 

There is a band printer 
that operates at an acoustic 

noise level of 55dBA. 
What more 

do you need to know? 
Call: 1-800-626-4686 

Fujitsu Printers 
Maximum Quality. Maximrnn \alue. 

FUJITSU 
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UNITRONIX 
distributes 

DIGITAL 
computers 

As a member of Digital Equip­
ment Corporation's network of 
independent computer d istribu­
tors, Unitronix can define your 
needs and help you choose the 
right Digital computer system 
for your company. Best of all, 
Unitronix provides fast delivery 
of your Digital computer from 
our multi-million dollar inventory. 

Powerful systems using these 
CPUs ... tailored to your needs 

•Micro 11 
• PDP-11/23+ 
• PDP-11/24 
• PDP-11/44 
• PDP-11/73 

• MICROVAX I 
•VAX 11/725 
•VAX 11/730 
•VAX 11/750 
•VAX 11/782 

COMPLETE DATA SYSTEMS 
with Unitronix-developed 
standard, customized and 

custom applications software 

CIRCLE NO. 102 ON INQUIRY CARD 

NEW PRODUCTS 

SUBASSEMBLIES 

Board provides 
error correction 
• Q-bus compatible 
• I 28K to 2M bytes 
•Control status register 

The CI-1173-EDC memory 
board for Q-bus compatible 
systems, particularly the LSI-
11n3 and Micro-VAX, offers 
double-bit error detection 
and single-bit error correc­
tion . Memory configurations 
range from 128K bytes to 2M 
bytes; each module consumes 
one quad slot in the Q-bus· 
backplane. The board starts 
and stops addresses on any 
16K-byte boundary in the O­
to-4M-byte address range. 
Key features include memory 
protect logic and battery 
backup power. A control sta­
tus register, addressable any­
where in a 4K 1/0 map, al­
lows instant memory status 
and location of any failing 
RAM. $1,395 , 512K-byte ver­
sion; $3 ,395 , 2M-byte ver­
sion. Chrislin Industries Inc., 
Computer Products Division, 
31352 Via Colinas, #101, 
Westlake Village, Calif. 
91362, (818) 991-2254. 

Circle 325 

Controller works 
with VMEbus 
•Caching scheme 
•24M-bps data rates 
• 12K-byte buffer 

The V/SMD 3200, a Stor­
age Module Device (SMD) 
disk controller for the 
VMEbus , supports 32-bit 
data transfers and 32-bit ad­
dressing. The controller im­
plements a "virtual buf­
fering" architecture whereby 
its 68000 microprocessor con-

trols 12K bytes of buffer 
space. Two bipolar state ma­
chines control disk-to-bus and 
bus-to-operating system 
transactions . A l: 1 interleave 
and an intelligent caching 
scheme assist throughput. 
The controller addresses the 
disk by physical or logical sec­
tors , acts as bus master , al­
lows for one to seven soft­
ware-programmable interrupt 
levels, provides strap­
selectable bus priority and 
supports disk data rates to 
24M bps. $2,750. Interphase 
Corp., 29525 Merrell Road , 
Dallas , Texas 75229, (214) 
350-9000. 

Circle 326 
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Board creates 
color graphics 
•Motorola controller 
• 24-bit addressing 
• 16K-byte CMOS RAM 

The IBM PC-compatible 
PC Video Board produces 
color graphics in the IEEE 
696/S-100 bus environment 
while running under the pro­
prietary Concurrent DOS 
8-16 operating system. Based 
on a Motorola 6845 video dis­
play controller , the board 
comes with 16K bytes of static 
CMOS RAM, 24-bit memory 
addressing and 16-bit address­
ing for 1/0 ports . In color 
display mode, the graphics 
screen offers 160 horizontal 
by 200 vertical pixels in 16 
colors , 320 horizontal by 200 
vertical pixels in four colors 
or 640 horizontal by 200 verti­
cal pixels in one color and 
black . The alphanumeric 
screen displays 80 normal or 
40 double-width columns by 
25 lines. In monochrome dis­
play mode , the graphics 
screen generates 320 or 640 
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Consider that our M304X series 
band printers are extremely reliable. 
Easy to use and service. And so 
quiet they don't have to be banished 
to an inaccessible corner in the 
computer room. 

Take a look at the details- like a 
state-of-the-art operator control panel. 
One of the most compact band printer 
designs available. And 773 parts 
commonality among all the printers. 

Think about Fujitsu's 30 years of 
experience as one of the world's leading 
electronics companies. 

What more do you need to know? 
Our prices and specifications. To get 
those, and to see the M304X family 
of band printers, contact Fujitsu at 
3055 Orchard Drive, San Jose, 
CA 95134. Or give us a call 
at 1-800-626-4686. 

LPM MTBF SIZE NOISE MODEL (64 char. (HRS) (H xW x D) (dBA) set) 

M3040 300 6,000 41. 7 x 26.8 x 35.4 55 

M3041 600 6,000 41. 7 x 26.8 x 35.4 55 

M3042 900 4,000 41.7x26.8x35.4 55 

M3043 1200 4,000 41. 7 x 26.8 x 37.8 55 

1\11 you need to know 
is how much 

·itsu has improved 
printer technology." 

Fujitsu Printers 
Maximum Quality. Maximum Value. 

FUJITSU 
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MCG Data Line 
Protectors stop 

"transients" from 
causing downtime 

and costly 
equipment failure. 

High voltage transients, caused by 
lightning, by switching su.-ges, re­
lays, solenoids, and heavy ma­
chinery, etc. can be coupled into 
data lines directly. High voltage 
transients cause immediate and 
cumulative damage to semicon­
ductor junctions that results in 
equipment failure. A direct light­
ning strike even many miles away 
can do serious damage. 

MCG Data Line Protectors keep 
these transients from reaching 
your equipment. They interface 
between the equipment and the 
data line, and provide a sophisti­
cated blend of high speed (less 
than 5 nanoseconds) and brute 
force protection. 

MCG Data Line Protectors can be 
used with coaxial cable, single or 
twisted pairs, and will protect 
RS-232, -422, and -423, 20ma 
loops, and modems. 

Best of all, MCG protectors offer 
cost effective insurance against 
" downtime" that cannot be ob­
tained in a service agreement. 

To request our complete OLP cata­
log, contact Sales Deot. at (516) 
586-5125, or at the address below. 

Mc c ELECTRONICS, INC. 
12 BURT DRIVE 

DEER PARK, NEW YORK 11729 
(516) 586-5125 • TELEX 645518 
Protection you can depend on 
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NEW PRODUCTS 

SUBASSEMBLIES 

horizontal by 200 vertical pix­
els. $495. CompuPro, 3506 
Breakwater Court, Hayward , 
Calif. 94545, (415) 786-0909. 

Circle 327 

Tape controller 
links IBM PCs 
• QIC-24 recording format 
• 16-bit CRC 
•Suits 1.4-inch drives 

Based on the VD24C02 
read/write formatter chip, the 
WD1036-WX2 tape control­
ler links the industry-standard 
QIC-36 streaming tape inter­
face to the IBM XT, -AT, and 
PC system bus. It conforms to 
the QIC-24 recording format 
and supports 1.4-inch stream­
ing tape drives. The board 
measures 3.9 inches by 13. 1 
inches and performs read­
after-write verification and 
includes a 16-bit cyclic redun­
dancy check (CRC) for error 
recovery. Command-set soft­
ware backs up and restores 
files from Winchester to tape 
and vice versa on the IBM 
system bus. The unit contains 
an on-board 2-byte buffer for 
potential latency on the sys­
tem bus. $295. Western Digit­
al Corp., 2445 McCabe Way, 
Irvine , Calif. 92714 , (714) 
863-0 102. 

Circle 328 

Interface aids 
display systems 
• 32 graphics characters 
•Dual display memory 
•Double-width Eurocard 

Allowing OEMs to imple­
ment custom display systems 
connected to Intel's Bitbus 
distributed-control network , 
the dDCMlOO CRT display 
controller serves data-acquisi­
tion, process-control, plant­
automation and robotics ap­
plications. The single-height , 
double-width Eurocard offers 
a serial interface, 32 block­
graphics characters, dual 80-
by-25-character display mem­
ory , CRT timing and refresh 

circuitry and Intel 's inte­
grated RMX 51 display inter­
face task. Each display page is 
indeijendently cursor-ad­
dressable with four cursor 
types and supports auto wrap­
around and scroll and non­
scroll display modes. Field at­
tributes include blinking , 
reverse video , highlight or un­
derline. $686 , three weeks 
ARO . Datem Ltd., 148 Col­
onnade Road , Nepean , On­
tario , K2E 715, Canada (613) 
225-5919. Circle 329 

Processor handles 
fast communications 

• 68000 microprocessor 
•OMA controller 
• 16 full-duplex channels 

Relieving input/output con­
gestion in a 68000/UNIX en­
vironment , this 1/0 processor 
handles data bursts of 9600 
baud on 16 full-duplex asyn­
chronous seria l data channels. 
Synchronous data rates to 
I .5 M baud are possible on 
two on-board full-duplex 
channels. The processor in­
cludes a 4-channel OMA con­
troller , buffer memory and 
two programmable synchro­
nous communication chan­
nels . It occupies a dual-width 
Q-bus circuit board that cou­
ples with dual-width option 
cards via an expansion bus. 
Asynchronous lines are 
RS423- and RS232-compati­
ble; synchronous lines are 
RS422-or RS423/RS232-com­
patible . The unit integrates 
with the REGULUS real­
time , UNIX-compatible oper­
ating system. $2 ,345 . Alcyon 
Corp., 8716 Production Ave., 
San Diego, Calif. 92121, 
(619) 578-0860. 

Circle 330 
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CALENDAR 

MAY 

1 Yates Perspective on AT&T, IBM and UNIX: Desk­
top Directions, Red Lion Inn , San Jose , Calif., spon­
sored by Yates Ventures . Contact: Glenn Chase , Yates 
Ventures , Suite 201 , 3350 W. Bayshore Road , Palo 
Alto , Calif. 94303 , (415) 424-8844. 

1-2 Kansas Information Expo, Century II Exhibition 
Hall , Wichita, Kan ., sponsored by Wichita Chapter , 
Data Processing Management Association; managed 
by Industrial Presentations West Inc. Contact: Industri­
al Presentations West, 12371 E. Cornell Ave., Aurora, 
Colo. 80014, (303) 696-6100. 

6-8 "Introduction to Design of Fault-Tolerant Micro­
computer Systems" Course, The Wisconsin Center , 
Madison , Wis ., offered by the University of Wisconsin 
-Extension. Contact: William C. Dries , University of 
Wisconsin-Extension , Department of Engineering 
and Applied Science , 432 N. Lake St., Madison , Wis. 
53706 , (800) 262-6243 . 

6-9 COMDEX Spring '85, Georgia World Congress Cen­
ter , Atlanta Apparel Mart, Atlanta , presented by The 
Interface Group Inc. Contact: The Interface Group 
Inc., 300 First Ave., Needham , Mass . 02194, (617) 
449-6600. 

7-10 "16-Bit Microprocessors" Course, Toronto , spon­
sored by Integrated Computer Systems. Contact: Ruth 
Dordick, Integrated Computer Systems, 6305 Arizona 
Place , P.O . Box 45405 , Los Angeles , Calif. 90045 , 
(213) 417-8888. 

8-10 "Artificial Intelligence and Expert Systems" 
Course, Georgia Institute of Technology, Atlanta , 
sponsored and conducted by the Department of Con­
tinuing Education , Georgia Institute of Technology. 
Contact: Dee Ann Pickering, Department of Continu­
ing Education, Georgia Institute of Technology , Atlan­
ta, Ga . 30332, (404) 894-2547. 

8-10 Integrated Services Digital Network/Future Net­
works '85, Claridge Hotel and Casino , Atlantic City , 
N .J. , sponsored by Information Gatekeepers Inc. Con­
tact: Joan Barry, Conference Director , Information 
Gatekeepers Inc., 214 Harvard Ave., Boston , Mass. 
02134, (617) 232-3111. 

8-10 Personal Computer Exposition/Conference, Mont­
real Convention Centre , Montreal , sponsored by Per­
sonal Computer Association, Canada , in conjunction 
with Personal Computer Association , U.S.A. Contact: 
Industrial Trade Shows Inc. , 20 Butterick Road , Toron­
to, Ontario MSW 3Z8, Canada , (416) 252-7791. 

8-10 "X.25 and Packet Switching Networks" Course, 
Holiday Inn Westwood , Los Angeles , sponsored by 
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Compatibility 
Problems? 

Solve them~ 
with the PCT-100 

f / 
f 

Programmable Communications 
Translator 
The PCT-100 is an in-line, /IJ 
user-programmable 
RS-232 protocol and data 
translator. It can provide a simple, inexpensive solu-
tion to your communications and compatibility problems. 
• Terminal & Printer Emulation 
• Baud Rate Conversion (50 through 19.2 kbaud) 
• Handshake Translations (XON/XOFF, CTS/RTS, 

ENO/ACK) 
• Code Conversions (ASCII, Modified ASCII , EBCDIC) 
• Bidirectional Manipulation of Data Strings, Bytes, Bits 
• User-Programmable 
• User Programs are Easily Implemented 
• Built-in Compiler, Editor and Debugger 
• Programs via any RS-232 ASCII Device 
• Only $495 (single unit quantities) 
• User's Technical Manual $25 

11n1 _ .... 
lllUI 

Method Systems Incorporated 
3511 Lost Nation Road 
Willoughby, Ohio 44094 
(216) 942-2100 

CIRCLE NO. 105 ON INQUIRY CARD 

Wondering 
Where 

To Turn 
Next? 

Turn To 

Mini·Miara 11111••• 
Career 
Opportunities 
Section 
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REGIONAL SALES OFFICES 

BOSTON 

Robert K. Singer 
National Sales Manager 

Norma E. Lindahl 
Assistant To The National 

Sales Manager 

John J . Fahey 
Regional Manager 
Katie Kress 
Sales Coordinator 
221 Columbus Ave. 
Boston, MA 02116 
(61 7) 536-7780 

PHILADELPHIA 

Stephen B. Donohue 
Regional Manager 
1873 Route 70, Suite 302 
Cherry Hill , NJ 08003 
(609) 751-0170 

ATLANTA 

Larry Pullman 
Regional Manager 
6540 Powers Ferry Rd., 
Suite 160 
Atlanta, GA 30339 
(404) 955-6500 

CHICAGO 

Robert D. Wentz 
Regional Manager 
Marianne Majerus 
Sales Coordinator 
Cahners Plaza 
1350 E. Touhy Ave. 
P.O. Box 5080 
Des Plaines, IL 60018 
(312) 635-8800 

DALLAS 

Don Ward, Regional Manager 
13740 Midway Suite 515 
Dallas, TX 75234 
(214) 980-0318 

DENVER 

John Huff 
Regional Manager 
270 St. Paul St. 
Denver, CO 80206 
(303) 388-4511 

LOS ANGELES 

Len Ganz 
Regional Manager 
12233 West Olympic Blvd . 
Suite 236 
Los Angeles , CA 90064 
(213) 826-5818 

ORANGE COUNTY 

Debra Huisken 
Regional Manager 
2041 Business Center Dr. 
Suite 109 
Irvine, CA 92715 
(714) 851-9422 

SAN FRANCISCO 

Frank Barbagallo 
Northwestern Reg ion Sales Manager 
Rick Jamison 
Regional Manager 
Janet Ryan 
Regional Manager 
Kathleen Maxwell 
Sales Coordinator 
Sherman Building, Suite 100 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243-8838 

AUSTRIA 
Elan Marketing Group 
Neutor g. 2 
P.O. Box 84 
1010 Vienna, Austria 
Tel : 43-222-663012 or -638461 
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BENELUX 

Elan Marketing Group 
Boschdijk 199B 
5612 HB Eindhoven 
The Netherlands 
Tel : 32-40-455724 

IS RAEL 

Elan Marketing Group 
13 Haifa St., P.O. Box 33439 
Tel Aviv, Israel 
Tel : 972-3-252967 or -268020 
Telex: 341667 

JAPAN 

Kaoru Hara 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1-5-10 Roppongi Minato-ku, 
106, Japan 
Tel : (03) 587-0581 

TAIWAN 

Mr. Donald H. Shapiro 
Trade Winds, 2nd Floor 
132 Hsin Yi Road, Sec. 2 
Taipei , Taiwan 

UNITED KINGDOM 

Elan Marketing Group 
5th Floor, Suite 1 O 
Chesham House 
136 Regent St. 
London W1R SFA 
Tel : 437-6900 
Telex: 267653 

SWEDEN 
Elan Marketing Group 
Humlegardsgatan Nr. 5 
11446 Stockholm, Sweden 
Tel: 46-8-677243 or -676243 

WEST GERMANY 

Elan Marketing Group 
Sudring 53 
7240 Norb/Neckar, West Germany 
Tel : 49-7451 -7828 

Mini-Micro Marketplace 
Norma Lindahl 
221 Columbus Ave. 
Boston, MA 02116 
(617) 536-7780 

Direct-Response Postcards 
Carol Flanagan 
221 Columbus Ave. 
Boston , MA 02116 
(617) 536-7780 

Career Opportunities 
Norma E. Lindahl 
Recruitment Advertising Manager 
P.O. Box 10277 
8 Stamford Forum 
Stamford, CT 06904 
(203) 328-2550 

Cahners Magazine Division 
J .A. Sheehan, President 
William Platt 
Executive Vice President 
T.M. McDermott, Vice President 
Electronics/Computer Group 
Tom Dellamaria, VP/Production 
Ira Siegel , VP/Research 

Promotion Staff 
Susan Rapaport 
Marketing Communications Director 
Mary Gregory 
Promotion Manager 
Liz Phillips 
Promotion Assistant 

Circulation 
Denver, CO: 
(303) 388-4511 
Sherri Gronli 
Group Manager 

CALENDAR 

Systems Technology Forum. Contact: Systems Technol­
ogy Forum, 9000 Fern Park Drive , Burke, Va. 22015 , 
(703) 425-9441. 

13-15 Expert Systems and Their Applications Confer­
ence and Exhibition, Avignon , France , sponsored by 
Agence de l' Informatiq ue . Contact: Jean-Claude 
Rault, Agence de l'lnformatique, Tour Fiat-Cedex 16, 
92084 Paris-La-Defense , France , (1) 796.43.21. 

14-15 California Computer Show, Hyatt Hotel , Palo Alto, 
Calif. , sponsored by Norm De Nardi Enterprises. 
Contact: Norm De Nardi Enterprises , Suite 204, 289 S. 
San Antonio Road , Los Altos , Calif. 94022, (41 5) 
941-8440. 

14-17 AUTOMAN '85, Birmingham Exhibition Center , Bir­
mingham, England , sponsored by Cahners Exposition 
Group. Contact: Tom Cox , Clapp & Poliak Inte rna­
tional , 7315 Wisconsin Ave. , P.O . Box 70007 , Wash­
ington , D.C. , 20088, (202) 657-3090. 

14-17 The National Database and 4th Generation Lan­
guage Symposium, Arlington Park Hilton , Chicago, 
sponsored by Software Institute of America Inc. Con­
tact : Kristin Kittle Lynch, Operations Coordinator, 
Digital Consult ing Associates Inc., 6 Windsor St ., 
Andover , Mass. 01810 , (617) 470-3870. Also to be held 
on June 17-20, New York . 

19-21 Document-Based Optical Memories Conference, 
Holiday Inn, Monterey, Calif., sponsored by the Insti­
tute for Graphic Communication Inc. Contact: Richard 
D. Murray , Director of Conferences, Institute for 
Graphic Communication Inc. , 375 Commonwealth 
Ave., Boston, Mass. 02115 , (617) 267-9425. 

20-22 "Commercial Artificial Intelligence: Myths and Re­
alities" Conference, Century Plaza Hotel , Los Ange­
les, sponsored by Gartner Group Inc. Contact: Lynn 
M. Bentley , Ga rtner Group Inc., 72 Cummings Road, 
P.O . Box 10212, Stamford , Conn. 06904 , (203) 964-
0096. 

21-22 1985 Trends and Applications Conference : Utiliz­
ing Computer Graphics, Sheraton N. W. Washington, 
Silver Spring, Md ., sponsored by The IEEE Computer 
Society and National Bureau of Standards . Contact: 
Mark Ska ll , Conference Chairman , National Bureau of 
Standards, Tec hno logy Building , Room A-265, 
Gai thersburg , Md. 20899, (301) 921-2431. 

23 " Distributed Data Switching" Seminar, New York, 
sponsored by Timeplex Inc . Contact: William A. Flan­
agan , Public Relations Manager , Timeplex Inc., 400 
Chestnut Ridge Road , Woodcliff Lake , N.J . 07675 , 
(201) 930-4600. Also to be held on June 13 , San Diego, 
Calif., and on July 18, Washington , D.C. 
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CAREER OPPORTUNITIES/ 
RECRUITMENT ADVERTISING 

Rates 
Page 3,4 V2 V3 1.4 Col. Inch 

1 x $4,475 $3,425 $2,340 $1 ,750 $1,170 $120 
3 x 4,235 3,300 2,245 1,690 1, 105 110 
6x 4,105 3,200 2,175 1,625 1,075 105 
9x 3,985 3,100 2,110 1,575 1,040 100 

12 x 3,850 3,005 2,050 1,560 1,015 95 
15x 3,735 2,915 1,985 1,510 980 85 
18 x 3,590 2,800 1,910 1,495 950 80 
24 x 3,525 2, 750 1,875 1,430 925 75 

Circulation 
Over 122,000 technically sophisticated professionals in 
computer operations/systems management, data com· 
munications, engineering management, systems 
engineering/integrators, educators and systems pro­
gramming specialists. 

SOFTWARE 
ENGINEERS 

Discover a whole new dimension in professional growth at Computer Horizons Corp. Learn 
why we are among the top 15 software services fi rms in the country with a client list that in­
cludes numerous Fortune 500 leaders. Currently, state-of-the-art projects include development 
of software modifications to meet specific client applications, as well as developing solutions 
to client problems relating to software computer design, evalu~)ion and analysis. 

If your background includes experience in any of the following areas, we definitely have the 
opportunity for you. 

HARDWARE: DEC, HEWLETT PACKARD, INTEL 8080, IBM PC, TANDEM, DATA 
GENERAL, HONEYWELL LEVELS 
SOFTWARE: UNIX", VAX, RSX, DPL, GRAPHICS, CAD/CAM, DPS, TPS, DEC NET 
LANGUAGES: "C", SHELL, KERNAL, PASCAL, FORTRAN, TAL, ANY REAL TIME 
ASSEMBLERS 
COMMUNICATIONS: X.25, SDLC, SNA/NCP, FAULT TOLERANCES 

Opportunities exist in our offices in: New Jersey, Delaware, New York , Chicago, Washington, 
D.C., Virginia, Miami, Orlando, Detroit, Cincinnati, Denver, Houston, San Francisco and Los 
Angeles. 

Our excellent salaries are above industry average with a superior benefits package including 
health and dental insurance, unlimited tuition refund, relocation assistance and much, much 
more. Please call or send your resume to : 

Tammy Knauer 
National Recruiting Director 

In New York Call (212) 371-9600 
Outside of New York Call (800) 847-4097 

C r'I® COMPUTER ii.I HORIZONS CORP. 
747 Third Avenue, Department MM1 - 2 

New York, N.Y. 10017 
An Equal Opportunity Employer M/F 

• UNIX is a trademark product of Bell Labs 
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Recruitment 
Hot Line 

(203) ~28-2550 
. . . 

Call your ad in­
we'll ~et the type 

at no charge. 

Mail Film to: 

Peggy Gordon 
Recruitment Manager 

CAHNERS PUBLISHING CO. 
8 Stamford Forum 
P.O. Box 10277 
Stamford, CT 06904 

Which one of our 
computer: related 
positions is right 

for you? 
Find out In the 

National Business Employment ~kly. 
Every week, the National Business 

Employment W:Jekly, published by The Wall 
Street Journal, contains hundreds of the best 
executive, managerial and professional 
positions from all across the country. Top jobs 
in every field, including career opportunities 
in virtually every area of computer technol­
ogy. At salaries from $25,000 to $250,000. 

PLUS ... weekly editorial featu res covering 
every aspect of career advancement. Articles 
on writing resumes, interviewing, salary 
statistics, regional employment trends, and 
much more. 

LOOK FOR OUR SPEQAL FEBRUARY 24TH 
"IDP & COMPUTER ENGINa:RING" ISSUE 

WHICH Will INCLUDE ADDITIONAL CAREER 
OPPORTUNITIES IN THE COMPUTER INDUSTRY 

AND REIATED EDllORIAL 

Pick up a copy of the National Business 
Employment W:Jekly at your newsstand today. 
Or we'll send you the next ei.Rht issues by first 
class mail. Just send a check lor $32 to: 

National Business Employment Wlekly, 
Dept. E, 420 Lexlllj!lon Avenue, 

New York. NY 10170. 

179 



ELECTRICAL 
ENGINEERS 

As a talented 
Electrical Engineer. 
you want more 
from your career 
than just the 
chance to work 
with state-of-the­
art technology . 
you want to create 
it. But you need an 
environment con­

CIA ... where an in-depth tech­
nical knowledge of 
one or more of the 
following general 
fields: 

• • • your 1mag1nat1on 
advances the 

state of the art 
• Telecommuni­

cations 
• Networking 
• Mini and Micro 

Computer Systems 

ducive to innovation. an atmosphere that 
is both exciting and challenging ... an 
environment you can find with the CIA. 
When you join the Central Intelligence 
Agency, you will be working with the 
leading edge of technology, where you 
can contribute to efforts that are vital to 
our nation. We are seeking innovators who 
can analyze and develop complex technical 
solutions to problems involving computer 
systems and telecommunications efforts 
unique to the CIA. 

• Logic Design 
• Firmware Development 

The CIA offers excellent compensation. 
comprehensive benefits, the opportunity 
for foreign travel, and the chance to 
advance the state of the art while con­
tributing to the Agency's mission. You will 
enjoy living and working in the Washington, 
D.C. area. with its array of cultural . athletic, 
and historic attractions. 

Begin a career that creates tomorrow's 
technology. 

Send your resume to: 

Recruitment Activity Officer 
Dept. S, Rm. 4N20 (F61) 
P.O. Box 1925 
Washington, D.C. 20013 

Central Intelligence Agency 
The CIA 1s an equal opportunity employer US c1tizensh1p is required 
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ENGINEERS 
Choice positions available in New England 
and Nationwide. If you earn $25,000 or 
more we have a more rewarding job for 
you. 

Hardware design engineer. Micro­
processor-based controller design for 
electrical power plant applications, in­
volving power electroncs, hardware and 
software design. Requires MSEE. 40 hrs 
per week, $23K per yr. Apply: KS Job 
Service, 552 State Ave., K.C. , KS 66107. 
Reier to J0748786. 

Computer 
Consultants 

Corner 

Networking • Communications 
ATE Engineers • Tools & Utilities SW 

Real-Time SW • Memory Design 
All fees & expenses paid. Call or send re­
sume to: 

~PERSONNEL 
1492 Highland Avenue 
Needham. MA 02192 

(617) 449·3840 

Serving the high tech industries. 
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ELECTRONIC ENGINEERS 
SOUTHEAST 

Openings lor design engineers ol circuits . 
computers . logic . signal. communications . 
testing , ATE, systems. and controls. Profes­
sional confidential service . Fee paid by 
employer. Send resume to: 

Ted McCulloch 
McCulloch & Co . 

P.O. 10211 
.__ __ o,..nvllle, SC 29603 __ __. 

• Microprocessor hardware and 
software design • Industrial control 
specialists • Hierarchical software 
design methodology • Complete 

prototype facilities 

CLIENTS INCLUDE: Sohio • Elgar• 
Schlumberger • Motorola • Gulf Oil • 

Carborundum • Renal Systems aa 
Computer System Associates 
7564 Trade St.,San Diego.CA 92121 (619) 566-31111 

More 
and 

more 
advertisers 

of 
minicomputers, 

microcomputers, 
CRT 

terminals, 
printers, 

disk 
drives, 

memories, 
modems, 
distributed 

data 
processing 
systems, 

etc., 
are 

consistently 
turning 

to 

MINI-MICRO 
SYSTEMS. 

Call 

Peggy 
Gordon 

at 

203-328-2550. 
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CSC, Where Cotntnunication · 
Engineers Respond 

To The Needs 
Of The Future 

Computer Sciences Corpora­
tion has been active in the ad­
vancement of technology for 
more than 25 years. While we 
are a recognized leader in the 
information services field, that 
is only where our expertise 
begins. 

The Systems Division of CSC 
is Engineering Professionals 
actively involved with every 
aspect of Communications 
technology. We are called 
upon to deliver simple, straight 
forward solutions to such com­
plex problems as digital com­
munications, secure conferen­
cing and communications 
security for the U.S. Govern­
ment. 

These are challenging projects 
which include Computer Soft­
ware Development, Systems 
Integration and most particular 
hands-on Communications 
Engineering. 

Becausethelevelofourexpe~ 

tise and the excellence of our 
solutions never varies, the de­
mand for our services is COIJ­

tinually growing . To maintain 
the quality of our Communica­
tions Engineering capability, it 
is important that we identify 
talented and experienced pro­
fessionals whose concept of 
dedication matches our own . 
Opportunities currently exist 
in the following disciplines: 

ENGINEERING 
• RF Communications 
• C31 
• Satellite Systems 
•Telecommunications 
• Network Architecture 

SOFTWARE SYSTEMS 
•Simulation & Modeling 
• Protocols 
• Mini/Micro Based Software 
•Secure Communications 

Systems 
• Message Processing 

csc 

Our reputation is firmly based 
on past successes and on 
history-making systems. Our 
future is based on your 
abilities . Accept the CSC 
challenge. For more informa­
tion , send your resume to: 

COMPUTER SCIENCES CORPORATION 
SYSTEMS DIVISION 
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6565 Arlington Blvd. (MC-218 MK-050) 
Falls Church, VA 22046 

An Equal Opportunity Employer 
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New, free 1985 Survey sh~ws sharp increases in salaries 
for computer professionals 

With a strong economy, salaries for many 
computer professionals have soared since 
1984 - in some cases as much as 22% I 

you 'll learn whether or not your salary is 
keeping pace with your peers- and what 
you can expect to earn as you advance. 

You owe it to yourself- especially if most of 
your career lies ahead- to contact us today. 

Call today 
Our most comprehensive 

Survey ever 
The new 1985 Computer Salary Survey 
and Career Planning Gulde is based on 
contacts with more than 48,000 information 
processing and computer professionals and 
35,000 firms that hire them. Included is a 
review of salaries at sixty-three different 
position and experience levels. So no matter 
if you 're in programming, systems analysis, 
design, software, communications, 
operations, sales, marketing or management; 

In addition, the new Survey includes a 
number of comprehensive charts, exhibits 
and graphs which are designed to help you 
get a thorough understanding of emerging 
career trends and what you could do to 
capitalize on them. 

To get your free copy, call the Source Edp 
office nearest you. Or if you prefer, write 
our headquarters address, which is listed 
below. Either way, we'll mail a copy to you 
in strict confidence, without obligation. 

Call today 
Alabama 
Birmingham . 
Arizona 

. 205/322-8745 

Phoenix . . . 602/279-1010 
Tucson ......... 602/792-0375 
Cantornla 
Northern 
Mountain View . 41 5/969-49 10 
Sacramento .... 916/446-34 70 
San Francisco ... 41 5/434-241 0 
Walnut Creek ... 4 15/945-1910 

Southern 
Fullerton 7 1417 38- 13 13 
!Nine ......... 714/833-1730 
Los Angeles 
Downtown ... 213/688-004 I 
South Bay .... 213/540-7500 
~st 213/203-B I I I 

San Diego ..... 619/23 1-1900 
SanFernandoVly BIB/78 1-4800 

Colorado 
Colorado Springs . 303/632-1717 
Denver .. 303/298-B26B 
Englewood .. 3031773-3700 
Connecticut 
Danbury ...... 203/797-0590 
Hartford .... 203/522-6590 
New Haven . . .. 203/787-4595 
Stamford ... 203/967-4888 
Stratford ... 203/375-7240 
Waterbury ...... 203/5 74-5633 
Delaware 
Wilmington ..... 302/652-0933 
District of Columbia 
Washington D.C. 202/293-9255 

Free to computer professionals 
The new 32-page Survey is free. Since 1966, 
we have distributed more than five hundred 
thousand Surveys to people who not only 
want success, but are determined to realize 
their fullest career potential. 

Write: Source Edp 

Florlda 
Fort Lauderdale .. 305/49 1-0 I 45 
Jacksonville . . 904/356- 1820 
Melbourne ...... 305/725-3095 
Miami ......... 305/624-3536 
Orlando . . 305/282-9455 
Tampa ......... 813/251-3215 
Georgia 
Atlanta/Downtown 404/588-9350 
Atlanta/North .... 404/953-0200 
Atlanta/Perimtr.-400 404/255-2045 
llllnols 
Chicago/E. Loop .. 3 12/86 1-0770 
Chicago/W. Loop . 3 12/346-1 280 
Oak Brook ...... 3 12/986-0422 
Rolling Meadows . 312/392-0244 
lndlana 
Fort Wayne . 2 19/432-7333 
Indianapolis ..... 317/63 1-2900 
Iowa 
Des Moines 5 15/243-0191 
Kansas 
Overland Park . 913/BBB-8885 
Wichita . 316/688-1621 
Kentucky 
Louisville .... 502/58 1-9900 
Louisiana 
Baton Rouge 
New Orleans . 
Shreveport . 
Maryland 

. 504/924-7183 
504/56 1-6000 
3 18/222-6188 

Baltimore 30 I /727-4050 
Columbia . . . 3011730-6833 
Greenbelt . . .. 301144 1-8700 
Rockville ....... 3011258-8800 
Towson .. 301132 1-7044 
Massachusetts 
Boston . 6 I 7/4B2-76 I 3 

Burlington 
Springfield 
~llesley 

Michigan 

...... 617/273-5160 
... 413/739-4083 

. 617/237-3 120 

Detroit . . . 313/259-7607 
Grand Rapids . . . 616/459-6539 
Lansing 5 17/484-456 1 
Southfield . . 313/352-6520 
Troy ........... 313/362-0070 
Minnesota 
Minneapolis 
~St ......... 612/544-3600 
Downtown .... 612/332-6460 

St. Paul . . 6 12/227-6100 
Missouri 
Kansas City ... 816/474-3393 
Clayton . 314/862-3BOO 
St. Louis ........ 3 14/5 7 6-4444 
Nebraska 
Omaha ........ 402/346-0709 
New Hampshire 
Nashua . 603/88B-7650 
New Jersey 
Cherry Hill ...... 609/482-2600 
Edison 2011494-2800 
Lyndhurst ...... 2011939-4300 
Morristown .. 2011267-3222 
Paramus . 2011845-3900 
Princeton .. . .... 609/452-7277 
Somerset .... 20 I /469-9444 
New Mexico 
Albuquerque . . 505/247-4270 
New York 
Albany 518/482-2035 
Buffalo ......... 716/83 5-9630 
New York City 

Grand Central 2 12/557-86 11 
Penn Station 2121736-7445 

Department MM2 
P.O. Box 7100 
Mountain V iew , CA 94039 

(When writing, please include your title.) 

Wall Street ..... 212/962-BOOO 
Rochester . 7 16/263-26 70 
Syosset. l.I. 5 16/364-0900 
Syracuse ....... 3 1 5/422-241 I 
White Plains .... 9 14/694-4400 
North Caronna 
Charlotte ....... 704/552-65 77 
Greensboro . 9 19/379-1 I 55 
Raleigh . . .. 9 19/847-7605 
Winston-Salem . 9191724-0630 
Ohio 
Akron 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Toledo 
Oklahoma 

. 2 16/535- 1150 
5 1317 69-5080 

...... 2 16/771-2070 
. 6 14/224-0660 

5 13/461-4660 
.. 4 19/242-260 I 

Oklahoma City .. 4051722-74 10 
Tulsa .......... 9 18/599-7700 
Oregon 
Portland 
Pennsylvanla 

503/223-6160 

Harrisburg ...... 717/233-8066 
King of Prussia ... 215/265-7250 
Philadelphia ... 21 5/665- 1 7 I 7 
Pittsburgh .. 4 12/26 1-6540 
Rhode Island 
Providence ..... 4011751-0065 
South Caronna 
Columbia ....... 803/256-7446 
Greenville ...... 803/27 1-7044 
Tennessee 
Nashville ....... 615/256-0625 
Texas 
Austin ......... 512/479-0720 
Dallas 

Central ........ 2 14/954-1 I 00 

North ... 214/387-1600 
El Paso ......... 915/532-6316 
Fort Worth . . .. Bl7/338-9300 
Houston 
Downtown ... 7131751 -0 I 00 
Galleria/Post Oak 713/439-0550 

San Antonio .. 512/342-9898 
Utah 
Salt Lake City 80 I /966-3900 
Virginia 
Mclean . . 703/790-561 O 
Washington 
Seattle . 206/454-6400 
Spokane ........ 509/838-7877 
Wisconsin 
Green Bay 414/432- 1184 
Madison ....... 608/251-0104 
Milwaukee . 414/277-0345 
Canada: 
Alberta 
Calgary . 403/279- 1940 
Edmonton . . 403/459-1 153 
British Columbia 
Vancouver . . 604/222-1 155 
Manitoba 
Winnipeg 204/94 2-1 I 5 I 
Ontario 
Mississauga . 4 16/848-3344 
Toronto 

Sun life Centre . 416/591- 1 110 
Willowdale .. 4 I 6/495-1 55 I 

~~~s:::edp® 
The world's largest recruiting firm devoted 
exclusively to the computer profession. 
Client companies assume our charges. 



FLORIDA ENVIRONMENTS 

THE SOFTWARE 
DEVELOPMENT 
ENVIRONMENT 

Our large, integrated network manage­
ment systems are preferred by major 
Fortune 500 companies and governmen­
tal agencies. Development tools include 
VAX'" clusters, CAE workstations, IBM 
3083, array processors, LAN , UNIX'" 
"C:' VMS, relational DBMS, on-line simu­
lation/analysis ... and more. R&D Software 
Engineers are involved in a full range of 
computer science projects, including 
continuous development of our network 
management systems. (Our screens are 
noted for exceptional human interface 
design.) 

THE WORK ENVIRONMENT 

Racal-Milgo is one of the largest data communications companies in 
the world , with a record of nearly th ree decades of continuous growth. 

Our beautiful new 100-acre, Harrison Park headquarters in 
Ft. Lauderdale offers facilities designed to nurture innovation and 
initiative. This campus-l ike complex of low-rise buildings, covered 
walkways, fountains, lakes and tropical landscaping provides an 
exceptionally attractive work environment for over 3400 employees. 

THE SUN 
ENVIRONMENT 

Imagine South Florida: warm sunny 
days, soft nights. Year-round outdoor 
recreation . An expanding economy. 
Favorable tax structure (no state income 
tax). An influx of high-tech companies. 
A great place to live and work! 

SOFTWARE 
ENGINEERS: 

MULTIPLE OPENINGS 
AT MULTIPLE 

LEVELS--
Senior, Principal , Fellow, Manager. 
Minimum requirements: BSCS/ 
MSCS/PhD with related experience 
and demonstrated skills within a 
specialty. 

Racal Mi Igo offers career growth . .. 
challenge ... continuous learning 
.. . participation in decision-making, 
as well as 3 weeks of paid vacation, 
100% paid tuition, and a liberal 
relocation policy which includes 
mortgage interest differential. 

For an interview, call Rebecca 
Larsen COLLECT: (305) 748-3507-
or send your resume to: 

Engineering Employment 

Racal-Milgd 
7800 W. Oakland Park Blvd. (12817) 

Ft. Lauderdale, FL 33321 

An EEO/Affirmative Action Employer 

UNIX is a trademark of Bell Labs. 
Florida D1v1s1on of Tourism photo VAX is a trademark of Digital Equipment Corporation 
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Join the 
high 
technology 

~~~~~nge II,_! -----
Since 1955, Systems Research Laboratories, Inc., has 

maintained a reputation for excellence as a high technology, 
research and development leader. We apply the results of inten­
sive scientific research and engineering development to solve 
real-world problems. 

Our continued growth hinges on the quality of people who 
make up our company. A company progresses only as it suc­
ceeds in attracting men and women who think in new and crea­
tive ways. 

We want engineers and scientists who combine imagination 
with initiative, who are confident and who are self-motivated 
seekers of solutions to ever-changing problems in highly tech­
nical environments. Right now we are seeking qualified individ­
uals to fill these positions: 

Systems Analyst 
BS and/or MS with 5 or more years experience in real ­

time acquisition and control systems and flight simula­
tion in a DEC VAXJVMS environment. Language proficiency 
in C, FORTRAN , PASCAL, and DEC Assembly required. 
Graphic systems and signal analysis experience helpful. 
San Antonio, Texas, area. 

Programmer/Analyst 
BS with 3 or more years experience in UNIX or UNIX-like 

operating systems along with experience in real-time data 
acquis ition and control systems. Baltimore/Washington 
area. 

Programmer/Analyst 
A multi-task environment requiring 2-5 years experience 

in DEC PDP series as well as VAX systems, INTEL micro­
processors and Motorola microprocessor systems. Cali ­
fornia, Maryland, area. 

Sr. Systems Analyst 
Design systems software for ultrasonic inspection sys­

tems. 7 or more years experience in a data·base environ­
ment utilizing DEC VAXJVMS systems. 

Sr. Programmer/Analyst 
Responsible for development of flight simulation soft­

ware for use in evaluation of advanced cockpit design 
concepts. Proficiency in FORTRAN and interactive com­
puter graphics on DEC VAX and PDP series systems. 

Programmer/Analyst 
Develop software for microprocessor based data acqui· 

sition and control system. Prefer BS with 1-3 years experi­
ence in INTEL 8086 systems using FORTRAN or Assem­
bler. 

Computer Engineer 
Perform digital and avionic systems design and integra­

tion of A1553 BUS digital avionics test set. Prefer BS with 
3 years experience. 

We offer an excellent compensation and benefits package 
and a working atmosphere that encourages personal career 
growth and responsibi lity. If you are interested in one of these 
career opportunities, please send your resume in confidence to 
Tim Ryan, Dept. MMS. 

le:J•I EOE/MFVH 
U.S. Ci t izenship required 

SYSTEMS RESEARCH LABORATffilES, INC. 
2800 INDIAN RIPPLE ROAD, DAYTON. OHIO 45440-3696 • (513) 426-IDXJ 
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COMPUTER 
Communications 

NEW DESIGN * HIGH VISIBILITY 
We have immediate opportunities available with both our Washington, 

DC and nationally based clients. They are in urgent need of SOFTWARE 
ENGINEERS/SOFTWARE SYSTEMS ENGINEERS. This is your oppor­
tunity to join highly visible teams of professionals involved in design and 
development of State-of-the-Art in Voice & Data Communications and Soft­
ware Display. Immediate positions exist for Project Mgrs. and Software and 
Systems Engineers. We are looking for people with 3+ years experience 
in Analysis, Simulation & Modeling; The Writing of Software Specifications; 
Software QA & Software V&V. Particular areas of interest include: 

• VOICE & DATA COMMUNICATIONS • COMPUTER DESIGN 
• REAL-TIME SOFTWARE DEV. • TELECOMMUNICATIONS 
• OPERATING SYS. & DRIVERS • TEST SOFTWARE 
• SOFTWARE CONFIG. MGMT. • SYSTEMS PROGRAMMING 

If your experience includes: FORTRAN, ASSEMBLY, STRUCTURED FOR­
TRAN, JOVIAL or UNIX/C and you are interested in investigating these 
exciting opportunities please send your resume today or call 

800-336-3755 
in VA call (703) 790-1284 

STAFFING CONSULTANTS 
8027 Leesburg Pike, Vienna, VA 22180 

ALL FEES PAID BY CLIENT COMPANIES 

To place your ad in 

Ml•l·Mlaral1••••• 
call or write: 

Peggy Gordon 
Recruitment Manager 

CAHNERS PUBLISHING CO. 
8 Stamford Forum 

P.O. Box 10277 
Stamford , CT 06904 

(203) 328-2550 
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The World's Best 5~" Disk Drive. 
• 28 msecs access time • Volume production leader 
• 26to170 MB capacity • Solid quality 

From Micropolis 
The World's Best 

Disk Drive Coillpany. 
If you want to work on the world's most advanced disk drives, you'll 
want to work at Micropolis. 
For more information about Micropolis products or career oppor­
tunities, call our Professional Employment Office collect at 
(818) 709-3359 or send your resume to: 

· MINI-MICRO SYSTEMS/April 1985 

Tina Purwin 
MICROPOLIS CORPORATION 

21123 Nordhoff Street 
Chatsworth, CA 91311 

MICROPOLIS 
Equal Opportunity Employer 
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CLASSIFIED ADS 

hardware 

HEWLET~ 
ra~~p~~& ~ 

Computer . -a-
Systems v~ 

SAVINGS ON ALL 
SERIES 200/500 

WORK STATIONS 
9836S 9000 Non-HP memory 
9020S 9826A and peripherals 
CALL OR WRITE FO R DISCOUNT PRI CES 

graphia 
sysll••s atH•ller 

801 23051 Portland. OR 97223 USA 
503-246-0202 

lnttrn1Hon11 S1t11 T1l11 31G-143 
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software 
FoxBASe ·· 

Interpreter & Compiler 
dBASE II" Source Compatible! 
Enhanced for beyond dBASE II 
with : 

• 3 to 20 t imes the speed 
• 50% more fields pe r 

record 
• 14-digit precision 
• 8087 coprocessor supportj 

0 1,.counts & NO RISK demo available 

MS-005$395 AOS!VS $995 

FOX SOFTWARE INC~ 
(419) 354-3981 

CIRCLE NO. 226 ON INQUIRY CARD 

Small ads do 
attract attention. 

Next time, why not read 
your ad here? 

Call 617/536-7780 

inventions wanted 

Inventors, Entrepreneurs , 
Product Promoters 

wanted to d 1 spl~y concepts at 
nallonal tec hnology trade show 

Call : 1-800-528-6050 XB31 

CIRCLE N0.•227 ON INQUIRY CARD 

supplies 
& accessories 

RS232C Signal Monitor/Tester 
Connects 1n senal line at CPU or 

Device 10 display on 7 lri state LEDs 
common signals for p roblem analy· 
sis No power con nec11on requ ired 

Complete $30 Spec Sheet & 
Instruction $1 

Mariella Computer 
Technology 

1512 Roswell Road , Suite 110 
Mariella, GA 30062. 
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Copy 
Deadline: 
Space reservat ions and 
advertising copy must 
be received by the 10th 
of the month preced ing 
the issue date. Camera-
ready mechan i ca ls 
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. 

~ Linda Lovett 
(&17)53&-nso 

------------------------------ ----- --, 
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. (Ot~er 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, 
221 Columbus Ave., Boston, MA 02116 

L ________________________________________ _ 
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SYSTEM INTEGRATORS' 
NOTEBOOK Tips that make dollars and sense 

TAKE ADYANIAGE OF PC'S 
SECOND PARALLEL PORT 
Carl Warren, Western Editor 

End users and system integrators say they sometimes 
need a second parallel port on the IBM Corp. PC and 
compatibles. Although adding the second port is as easy as 
plugging in an extra board , directions for using the port 
aren't spelled out anywhere. 

It's not surprising that none of the early-generation 
application software takes into account the availability of a 
second port. Thus, users are faced with diving into the 
internals of the application code to make the switch (i.e., to 
take advantage of a second port) . The problem is that 
making the switch from one parallel port to another inside 
the program means , unfortunately, that the output will 
always go to the hard-coded port. 

Word processing is an application in which using two 
parallel ports might be important. For example, port one 
(denoted as " LPTl :" in a PC) could be connected to a 
draft-quality printer. Port two (denoted as " LPT2:") might 
have a letter-quality printer attached . Of course, if you're 
using a serial printer, the problem solves itself. 

To take advantage of the second port, install all applica­
tions to address LPTl:. On boot-up , the system always 
checks what's available and assigns ports . The printer port 
locations, which are defined in the ROM BIOS, are dis­
cussed in the IBM technical reference manual on Pages 5 to 
25. They are located in segment 40 at hex 8, 9, A and B. The 
system puts the first parallel port it finds at 8 and 9 and the 
next one (LPT2:) at A and B. The trick is to swap them. 

Do so by entering the following BASIC program: 

5 REM define the segment loca11on 
10 DEF SEG = &H40 
15 REM find the contents of the ports 
20 A = PEEK (&H8) : B = PEEK (&H9) 
30 C = PEEK (&HA) : D = PEEK (&HB) 
35 REM now swap them 
40 POKE &H8,C : POKE &H9,D 
50 POKE &HA.A : POKE &H8,B 

The program will work itself backward on the next run , 
thus returning the ports to a normal (boot-up) state . With 
the switch in place , any program installed for LPTl: will 
output to LPT2:. You can combine this switch program with 
DOS batch files to invoke the program automatically. 

Here's a way to perform a redundant task, such as 
changing file attributes, on a computer system. The pro-
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gram listed below demonstrates a method of taking the 
output of a file and converting it for use by a BATCH file. 

100 'earl's fixer 
1000 OPEN "zork" FOR INPUT AS #1 
1010 OPEN " zork.bat" FOR OUTPUT AS #2 
1020 TEXT$ = " " 
1100 WHILE MID$(TEXT$,1,2) < > ". " 
1110 LINE INPUT #1,TEXT$ 
1120 WEND 
2000 IF EOF(1) THEN CLOSE: END 
2005 LINE INPUT #1,TEXT $ 
2010 PTA= 1 'pointer into the text 
2020 PRINT TEXT$ 
2025 GOSUB 9000 'skip to next space 
2030 OUTPUT$ = MID$(TEXT$, 1,PTR - 1) 
2040 GOSUB 8000 'FIND NEXT NON SPACE 
CHARACTER 
2050 BEGIN = PTA 
2060 GOSUB 9000 'SKIP TO NEXT SPACE 
2070 OUTPUT$= OUTPUT$ + "." + 
MID$(TEXT$,BEGIN,3) 
3000 PRINT #2,"ALTER" + OUTPUT$ + "In" 
3005 PRINT OUTPUT$ 
3007 PRINT 
3010 GOTO 2000 
8000 'subroutine to skip over space and find a character 
8010 IF MID$(TEXT$,PTR,1) < > ""THEN RETURN 
8020 PTA = PTA + 1 
8030 GOTO 8010 
9000 'subroutine to skip to next space 
9010 IF MID$(TEXT$,PTR, 1) = " "THEN RETURN 
9020 PTA = PTA + 1 
9030 GOTO 9010 

The file ZORK is created by directing the output of the 
directory to the file name ZORK using: DIR > ZORK. 
This file now becomes the input for the process file, and the 
result-called ZORK.BAT-is created as file 2, on which 
most of the work is done. ·· 

Essentially , the program reads the contents of ZORK , 
removes all excess information relating to a directory and 
adds an attribute change by attaching a backslash and the 
attribute code (IN) . In this case, the attribute code is N for 
normal so the files in the directory are put into a read/write 
status. The ALTER program is public domain software that 
allows the setting and changing of file attributes. 

Once you've run the BASIC program, the next step is to 
execute the resultant batch file by typing ZORK. The 
process of changing the file status is then automatic . 

Interest Quotient (Circle One) 
High 468 Medium 469 Low 470 
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MARKET TRACK 
Sharon Hassell 
Assistant Editor 

Sevenfold shlp1118nt 
surge .... for 
Interface devices 

The workstation interface device in­
dustry , a $131 million market in 1983 , 
will experience a sevenfold shipment 
increase by 1989, according to a recent 
study by International Data Corp. 
(IDC) , Framingham, Mass. By the end 
of 1989, over 40 million interface de­
vices , including data tablets, desktop 
digitizers, joysticks , light pens , mice , 
speech-recognition systems and track­
balls , will be used in the United States, 
with annual shipments totaling $962 
mill ion . 

Expected product-line extensions 
for traditional vendors, keyboard inte­
gration and increased emphasis on 
end-user needs will be the major fac­
tors influencing the interface device 
market surge , says TDC. 

Although the mouse has been a pop­
ular interface device , small data tablets 
integrated into keyboards will claim 
the largest share of the device market , 
the report says. According to IDC , 
data tablet advantages over the mouse 
include lower cost, a smaller footprint , 
suitability for portable computer use 
and less arm and hand motion needed 
for cursor control and pointing. 

The study also includes market anal­
ysis of workstation interfaces used with 
personal computers , graphics work­
stations, data terminals and point-of­
sale applications . 

Brlefc .......... 
co•puten to clo•lnate 
portable .. rket 

Although 1984 sales of briefcase­
sized personal computers, at $300 mil­
lion , were less than those of either 
hand-held or suitcase-sized portables , 
briefcase-sized computers will domi­
nate the $12 billion portable computer 
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market in 1990, says a report by Mar­
ket Intelligence Research Company 
(MIRC) , Palo Alto , Calif. At $8.5 bil­
lion , or 70 percent of the total portable 
computer market, briefcase-sized com­
puters will top sales of both hand-held 
and suitcase-sized units at $2 billion 
and $2.5 million , respectively , by 1990. 

Expected to increase at an annual 
rate of 75 percent between 1984 and 
1990, the briefcase-portable market 
will be the fastest growing segment of 
the portable computer industry. Ac­
cording to MIRC, this increase will 
result from the increased use of CMOS 
technology , which demands less elec­
tricity. 

Sales to reach $45 llllllon 
In ofRce-equlp1118nl 
Industry 

Sales of office-automation equip­
ment, totaling $28.8 billion in 1984 , are 
expected to reach almost $45 billion by 
1990, according to a study by Interna­
tional Resource Development Inc. 
(IRD) , Norwalk , Conn. Areas covered 
in the study deal with private automat­
ic branch exchanges and local area 
networks , text-generation , text-repro­
duction , text- and data-processing, in­
formation storage and communica­
tions. 

Although total sales will increase 
almost 35 percent, text-generating 
equipment and several components 
within other equipment categories will 
experience a decline in sales over the 
forecast period. For example, copiers , 
which will experience a 4 percent de­
crease by 1990, will gradually be re­
placed by intelligent copiers/printers, 
of which unit shipments will grow from 
zero in 1984 to 7.5 million in 1990. 

The top 31 vendors discussed in the 
study represent a combined total of 
$21 billion in office-equipment sales in 
1984, or about 84 percent of the total 
office-automation market. Projected 
1990 figures are not listed in the study. 
According to IRD , IBM Corp., Xerox 

OFFICE AUTOMATION 
IQUIPMINT SHIPMINTS 

1984-1990 
($ mllllons) 

Type of equipment 1984 1990 

PABX and LAN 
equipment 

PABX $ 2,710 $ 2,885 
LAN 300 200 

subtotal 3,010 3,085 

Text generating 
equipment 

office typewriters 970 495 
office dictation 152 61 
OCR page readers 28 9 

subtotal 1,150 565 

Text reproduction 
equipment 

copiers 8,095 8,470 
duplicators 250 105 
phototypesetters 120 95 
intelligent 

copiers/printers 0 .7,500 
subtotal 8,465 16,170 

Text and data 
processing 
equipment 

personal computers 7,000 3,750 
word processors 3,600 2,890 
personal 

workstations 0 7,000 
subtotal 10,600 13,640 

Information storage 
equipment 

micrographics 310 300 
electronic storage 

systems 1,855 6,220 
subtotal 2,165 6,520 

Communications 
equipment 

key systems 1,890 2,110 
telephone sets 900 1,325 
facsimile 

transceivers 425 730 
integrated 

voice/data terminal 120 420 
teleprinters 95 90 

subtotal 3,430 4,675 

Total $28,820 $44,655 

SOURCE: INTERNATIONAL RESOURCE 
DEVELOPMENT INC. 

Corp., Wang Laboratories Inc. , AT&T 
Information Systems and Canon 
U.S.A. Inc. are the top five suppliers 
in the office-equipment market in 
terms of revenue. D 

. Interest Quotient (Circle One) 
High 474 Medium 475 Low 476 
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ARTFUL INTELLIGENCE 
By John K. Young 

ACROSS 
1 Repeat a set of operations 
5 Data transfer speeds 

10 Scottish " one" 
11 Computer data entries 
12 Trigonometric function 
14 Source of a condition 
16 French " the" 
17 Printer output copy 
18 Crudely built cabin 
21 Was a stool pigeon 
22 Options list 
23 Display segment on monitor 
25 Last day of work week 

(Abb.) 

27 Kind of oil that forms hard 
but elastic solid 

29 Peruvian tribe 
31 How hacker feels with 

computer in repair shop 
32 Do this to your file 

frequently 
35 Farmer 
38 Command 
39 Feat in which drawn shape 

is echoed in four places on 
screen 

42 Hacker's handle 
44 Appear 

45 Founder of Ottoman empire 

47 Kind of printer that does 
row of print in one high-
speed operation 

48 A continent (Abb.) 

A u 0 N A L F 

G N R T s A 

p E s E c s A 

M s E c A F 

T E u G E M 

R E D s D H 

w R R A p B u 
0 A B M L G c 
D w E N L H 

N T D F T N E 

F N A 0 R A 

w 0 N D T T T 

c s E M c A c 
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49 System software function 
51 Adjective suffix 
52 Solution to slow-printer 

problem 
54 Prefix meaning " early part 

of period " 
55 Switches back and forth 

between two resident 
screens 

56 Install on something 

DOWN 
1 Printed-circuit board 
2 Petty officer assigned to 

clerical duty: ___ man 

3 Bends easily 
4 Printer's measure 
5 How user groups buy disks 

to save money 
6 Had a meal 
7 You and me 
8 Small table for monitor 

9 Function 
13 Jason's ship 
15 Designating chemical 

compounds in which 
osmium has higher valence 

17 Gets lost and stops 
computer completely 

19 ___ gate 

20 Graphic symbol showin~ 
where next character wi I 
be displayed on CRT 

21 Trigonometric function 
23 What computer expertise 

does to your horizons 
24 Small insect-eating bird 

L 0 p p y N 

0 T B 0 s 
L R E s c 
R E T N 

R A y R L M 

R D B R A 0 

G A F M N 

L s T 0 L 0 

T K D R E G 

c E T M E R 

M T T A p E 

L T A T D F 

H E 0 p H 

25 Thin _ ___ coating on 
magnetic disk 

26 One who is registered to 
care for sick (Abb.) 

28 Deviate from planned 
course 

30 Are in harmony 
33 Where the action is 

34 If you've been here before, 
you have feeling of deja_ 

36 Permanent computer 
memory 

37 Opposite of 36-Down 
40 Wife of Osiris 

ASCII Diskette 
Base Dump 
Bit Ergonomics 
Bug Floppy 
Byte Format 
Cache FORTRAN 
Configuration HIPO 
Data Interface 
Disk Kludge 

41 Gets temporary use of by 
paying fee 

43 Machine code 
45 Keep these bumblers away 

from your computer 
46 Control chart 
47 Statement 
48 Have evening repast 
50 Function 
52 This college degree is no 

guarantee you'll be 
computer whiz 

53 Symbol for emanation 

LAN String 
Line Tape 
Macro Terminal 
Menu Tree 
Mode Window 
Modem Reset 
Node Software 
Patch Split 
Raster 

Solution will be printed next month. 

Answers to March 's puzzles can be 
found on Page 166. 

Interest Quotient (Circle One) 
High 471 Medium 472 Low 473 
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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. 

EIA CABLES - FIVE DIFFERENT KINDS of 
this most frequently used interface, including 
regular RS232-C, Extended Distance (EDC), 
Flame Retardant, Regular and Double FCC 
Shielded - from 4 to 50 conductors. Order the 
exact lengths you need. Standard pinning or to 
your specifications; quick delivery. EIA RS232-
C-25 conductors, all connected: $16 plus 50¢/lt. 
Send for free new catalog: Data Set Cable Co., 
722 Danbury Road, Ridgefield, CT 06877 -
(203) 438-9684: or 58 N. 30th St., Las Vegas, NV 
89101 - (702) 382-6777. 

CIRCLE NO. 200 ON INQUIRY CARD 

Promote 
New Literature 

ata LOW 
COST 

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

Call Norma Lindahl 
(617)536-7780 

CIRCLE NO. 203 ON INQUIRY CARD 

~lp!,r, ·-

- -·-
' 

• 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. 204 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/April 1985 To Advertise: Call Norma Lindahl 617-53&-nao 

NEW DIGITAL TEMPERATURE TESTER 
MODEL383 

Complete temperature tester in one compact 
hand-held instrument. Features include 3" dis­
play, dual type J thermocouple inputs, differential/ 
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 
Omega Engineering, One Omega Drive, Box 
4047, Stamford, CT 06907. 

CIRCLE NO. 202 ON INQUIRY CARD 

HIGH PERFORMANCE Z-80 
SINGLE BOARD COMPUTERS 
Available with ei ther Z-BOA or Z-BOB CPU, 
64-256K RAM , 2-64K ROM or EPROM, 
2 or 4. RS-232 serial ports, high speed bi­
directional parallel port or an 1/0 expansion 
bus. All models have 51!." & 8" disk controller 
and Centromcs parallel printer port. SCSI port 
and RS-422 ports are also available. Private 
label systems available, IBM PC compatible 
commg soon. DA VIDGE CORPORA­
TION, P.O. Box 1869E, Buellton, CA 
93427 1805) 688-9598 

CIRCLE NO. 205 ON INQUIRY CARD 
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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 ;_-= ~j ~ ~ Sunnyvale, CA 94086 
Phone 408-737-8444 

IO MHz Z8000™ PERFORMANCE 
In addition to 10 MHz, the NEW MBx8000 
SBC features a single width SBX connec­
tor for adding standard expansion modules, 
such as the SBSxFDC Floppy Controller. 
MBx8000 maintains all the capabili ties of 
its predecessor, the MB8000: ZSOOl/28002 
CPU 4/ 6110 MHz; 32K/ 128K/ 512K 
DRAM; up to 48K static RAM or EEPROM: 
up to 128K EPROM; 2 RS-232 ports; 40 
parallel 110 lines; six 16-bit counter-timers; 
etc. 28000™ Zilog. SINGLE BOARD 
SOLUTIONS, 7669 RAinbow Drive, 
Cupertino, CA 95104. ( 408) 253-0181 

~r==:~~ive1m:anc~ M>OCH"10f :--. f---" ~· 
devtee is the basis ... -~~--
of a shipping system ~.. ,, .. _.. •• lor~- • 

that controls the quahty .. , _..--•-• .. ·' 

of handling after the producl '-~ ~/. 
leaves your dock. Abusive hand- ·" ~ -' 
ling .turns this device a bright red. ' -. ,,,,.~ 
warning your customer to inspect 
for possible damage. If you control 
quality inside your plant. why not 
control it after it leaves. 

• Reduce damage serv1Ce cost 
returns dead inventory Creale 
customer goodwill & protect the 
quality product you manufacture 

1111 
C.ll 1·80C>527·9497 lor •pplic•l•On info~•hon I 
• Hst or our Fo11une 500 customors. 

MEDIA RECOVERY, INC. 
1435 Round Table Drive. Dallas. Texas 75247 

CIRCLE NO. 206 ON INQUIRY CARD CIRCLE NO. 207 ON INQUIRY CARD CIRCLE NO. 208 ON INQUIRY CARD 

• THE RSXNMS 
SPECIALISTS 
THE LSl·llnl BASED 
CM-300/Q22 COMPUTER 
SYSTEMS WITH RSX·llM+ 
SUPPORTING SUPERVISOR. 
MODE LIBRARIES AND 
SEPARATE I AND D SPACE 

THE MICRO-VAX I BRINGS 
VAX POWER AND HIGH 
PERFORMANCE TO THE 
Q-BOS 

CM-300/Q22 computer systems are configured with DEC's 

~:: ~ :i~I~~·. ~~:f~ta22s~;~~:~s1 ~~O ~!~f.:u~~N~~ ~~ 
to 1200MB of fixed Winchester disk, up to 4MB of main memory 
and up to 64 terminals. System back·up is provided by an industry 
standard 9 track 112 • 1600 BP1 tape drive. Optional software 
packages include Automatic Date/Time for RSX, Memory Assist­
ed Disk, Cached Pseudo Disk, Memory Dump, Mail List RSX, 

~~~~~vr~at$i.fi9,~1:a~ j6Q~~~~~!~!~~\~di~; R51 
I IM+ license. media and documentation, with a VT220 terminal 
may be purchased for S23,033. 

MICRONAX I computer systems can be configured with up to 

~':i~~ f::f~":a~fS ~f j4~1MB of fixed disk and up to 5 ter· 

Call A.C.S. and let us configure a hardwareJsoftware solution for 
your specific problems. 

'u1·• 250 Prospect Street 
Waltham, Massachusetts 02154 
617-894-3278 

CIRCLE NO. 209 ON INQUIRY CARD 

28PJN 
PROM BIA5TER 
WI11I LIFfil1ME WARRAN'IY* 

Plugs Into your 
IBM PC, XT or PPC and 
programs most 28 pin 
EPROMS. Includes the 

following features: 

• Menu Driven • F.cbt function for the cbta buffer• MCM5 S'!'SlemS memorv inlO 
data buffer • r..forms a cha:k OJm • Reads F.PRO)\ in;o data buffer.' Will 
program th< following EPROM5' • 2764 • 27128 • 27256 • 2764A • 27 128.\ 

OTIIER APPARAT ADD-ONS: 24 Pin Prom Blas!er, llf 3Mb. Combo Can!. 
512K RAM Caro, 384K AAWClock, Han! Disk Su~em. A<k!-on Disk on-.. 
Clock/(alexlar. 256K RAM Caro. Parallel!Serial Caro for PPC, 128/384K Short 
SIDI RMI Canl for tlie PPC and more. 

A_Apparat,lnc. 
ADO ON NllO ON NtO ON N«> ON~ ON 

4401 So r.unarac P-dri<w.11 llen,,,., r.o llll37 30\1741-lm 
ORllF.RING Mll DF.A!f.R INFORMATIO~ 

800/525-7674 
Slores in Den"" & Oik:a11> I 'On all card< sold after June I. 1984 

CIRCLE NO. 210 ON INQUIRY CARD 

HIGH INQUIRIES 
LOW COST 

• Sell products and services directly 
• Introduce new products 
• Investigate new applications 
• Develop new sales leads 

MINf-MICRO SYSTEMS 
DIRECT RESPONSE POSTCARDS 

CIRCLE NO. 211 ON INQUIRY CARD 

ORDER 
FORM 

Advertise in the MINI-MICRO MARKETPLACE 
Please run my advertisement in the following issues 

EFFECTIVE JANUARY 1985 
1x 3x 6x 12x 18x 

$660 $595 $575 $560 $545 

MATERIALS 

24x 
$525 

1. Glossy photo with 50-75 words. 

48x 
$505 

We will typeset your ad at no charge. 

2. Camera ready artwork. 

3. Film negatives: right reading emulsion side down. 

AD SIZE: 2%" X 3Y, 6 " 

,.,t,. ;/I,,~-· 
f ... , ..:.!'' , ,r 

.. 

COMPANY 

ADDRESS 

CITY STATE ZIP 

TELEPHONE 

SIGNATURE 

Space reservation by the first week of the month proceeding issue date. 

D Materials enclosed D Materials to come D Please send information 

Send to : Norma Lindahl , MINI-MICRO SYSTEMS 
221 Columbus Ave . 
Boston, MA 021 16 

1596 Agency commission to accredited agencies. Pl ease specify agency. 

,,, t 



• 
LINE PRINTER COftPARISON CHART • 

STANDARD FEATURES CIE TERftlNALS CIE TERftlNALS DATAPRODUCTS PRINTRONIX • 
CI-300 CI-600 B-300/600 P-300/600 • 

LOWEST PRICE x x • 
L Q PRINTING x x x • 
COftPRESSED PRINT x x • 
GRAPHICS RESOLUTION • 

60 x 72 x x x • 
120 x 72 x x x ·• 
200 x 144 x x • 
200 x 288 x • 

BOLDFACE PR INTING x x • 
SLANTED PRINTING x x • 
CHAR. ENLARGEftENT x x • 
INT'L CHARACTERS x x 

• 

This Prl• n•o·ut The chart above tells a telling story about our CI-300 and .l! Cl-600 Matrix Line Printers. Feature for feature, th.ey out-print 
• Dataproducts® and Prmtromx®-and at a 

Jl~o~~es ... ~e out print lower cost. Our printers can accommodate 
.I.~ , y ~ yy ~ .. many types of applications and computer 

• • systems. They provide both multimode 

the Competition printing and graphics plotting. Graphics resolution 
• on the CI-300 and CI-600 printers is the highest 

available on a line printer in their speed class, with 
excellent graphics quality for business, scientific and 

barcode applications. Barcode applications are easily developed with optional graphics card. 
Interfacing is not a problem either. RS232-C Serial, Centronics® and Dataproducts 

Parallel, and IBM-compatible interfaces accommodate most types of computer systems. 
The printers· sturdy design and small number of moving parts 

make them extremely dependable, and easy to maintain as well. 
The Cl-300 and CI-600 are the Matrix Line Printers with the 

versatility built in. And they're available immediately To find out 
more, just write or call CIE Terminals, 2505 McCabe Way. 
Irvine. CA 92714. (714 ) 660-1421. 
Call toll-free 1-800-624-2516 O.I T.llM/JVAU 

A C/ll»IELEC!NCWK:S~ 

® Data'.-roducts is a registered trademark of Dataproducts Corp. 
Pri r,1 ron 1x is a registered trademark of Printromx Corp. 
Centronics is a registered rrade mark of Centron ix Data Computer Corp. 

© 1984 CIE Termmals. 
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The 
UDS Trellis 
Supports 
14.4 kbps 

UDS has applied the latest in trellis coding technology to a new 
free-standing modem for leased-line networks. It supports three coded 
data rates-14.4, 12, and 9.6 kbps, as well as uncoded traffic at the 

same data rates. V.29 is also supported . 

Its unique ability to train on data, combined with trellis coding , makes 
this modem a new and powerful tool for increasing throughput and 

reducing error rates within your system. A full complement of self-test 
and system verification procedures is integral to the UDS design . 

If your system is feeling the weight of a growing throughput requirement, 
support it with a UDS trellis coded modem. Specifications and prices are 

available from Universal Data Systems, 5000 Bradford Drive , 
Huntsville, AL 35805. Phone 205/837-8100. Telex: 752602 UDS HTV. 

Inquiry hotline: 800/633-2252, ext. 362 

s3950 
Quantity One Price 

Iii Universal Data Systems 
® MOTOROLA INC. 

Information Systems Gmi.p 

UDS modems are offered nat iona lly by leading d istributors. 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 ·Columbus, OH, 614/895-3025 
•East Brunswick, NJ, 201 /238-1515 •Glenview, IL, 312/998-8180 •Houston, TX, 713/988-5506 
·Huntsville, AL, 205/837-8100 • Issaquah, WA, 206/392-9600 • Mesa, AZ, 602/820-6611 ·Minnetonka, 
MN, 6121938-9230 ·Mountain View, CA, 4151969-3323 ·Richardson, TX, 2141680-0002 • St. Louis, MO, 
314/434-4919 ·Silver Spring, MD, 301 /942-8558 · Tampa. FL, 813/684-0615 · Thousand Oaks, CA. 805/ 
496-3777 •Tustin , CA 714/669-8001 • Willowdale, Ont, Can. 416/495-0008 •Ypsilanti, Ml , 313/483-2682 

Created by Dayner/Hall, Inc., Winter Park, Florida 
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