


A complete list 
of things to know about 

if> 1986 Hayes Microcomputer Products Inc 

2400bps m~ms. 

Now that you've memorized 
that, here's a partial list of why a 
Hayes• Smartmodem 2400"' is 
best for you. 

I. The Hayes Smartmodem 
2400 allows you to communi -
cate with the vast installed
base of 300, 1200 and 2400 
bps "Hayes-compatible" 
modems. The Hayes 
Standard "AT" Command Set 
allows you to use Smartcom II "' 
and other software that com
municates. 

2. Through synchronous/ 
asynchronous technologies, the 
Smartmodem 2400 permits your 
PC to access mainframes, minis, 
and on-line services previously 
inaccessible through asyn
chronous-only modems. 

3. The Hayes Smartmodem 
2400 is efficient . . .it pays for 

itself in just 4 hours of annual 
use over long distance. 

4. The technology of the 
Smartmodem 2400 allows you 
to transfer volumes of files with 
confidence across the city or 

Hayes· 
Say yes to the future with Hayes. 
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across the ocean using Bell and 
CCITT standards. 

5. The new Smartmodem 
2400B ""-a plug-in board for the 
IBM PC and compatibles- allows 
synchronous and asynchronous 

communication through 
the same Com fort. 

6. You wil also get 
the Hayes standard 

2-year limited warranty and the 
opportunity to extend the war
ranty to 4 years . 

Best of all. .. you get Hayes. 
And that's all you ever really 
have to know! 

For more information or tech
nical specs, contact your author
ized Hayes dealer. Or Hayes 
directly at (404) 441-1617. 

Hayes Microcomputer 
Products, Inc., PO. Box 105203, 
Atlanta, Georgia 30348. 



l-bw many more reasons do \Uf need to Unplug \Ulf computer? 
Until now, rnnnecting 128 termi

nals to your computer meant one 
thing. A myriad of cards taking up 
precious space on the backplane. And 
accomplishing nothing but commu
nications. All of which could frustrate 
almost any self-respecting system 
designer into hanging up his calculator. 

Well, at Systech, we understand the 
serial communications problems of a 
multi-user system. So we developed 
The Unplug™ asynchronous distributed 
multiplexer that can be used with 

any Multibus,® VMEbus or 
Multibus® II system. 

The Unplug can take those 128 con
nections off the back of the computer 
and tum them into just one. And 
presto, you've got all the expansion slots 
you need for more important things. 
Like disks. Streaming tapes. More CPU 
power. A' synchronous communications 
processor. And your imagination. 

You see, what we did was move part 
of the computer's operating system
the part devoted to managing traffic to 
and from the terminals-out of the 
computer and into The Unplug. Giving 
the host computer the freedom to 
concentrate on more important tasks. 

When you're ready to expand, you simply run one cable from the last Unplug 
to the next. And you've hooked up 8 new users, without ever opening the 
computer cabinet. 

The Unplug is a trademark of Sys1ech Corpora1ioo. Mul1ibus is a regisiered iradernark of Intel Corporauon. 

llllllll(llJ~llllllllllll 

We know it sounds simple. And the 
truth is, it is. In fact, you might wonder 
why no one thought of it before. Then 
again, no one else has our commitment 
to make your job easier. And a lot 
more gratifying. 

Just give us a call at Systech to hook 
up with The Unplug. Then you can 
start figuring out what you want to add 
on next. 

Instead of trying to figure out how to 
untangle.all those wires. 

Systech Corporation, 6465 Nancy 
Ridge Drive, San Diego, CA 92121, 
(619) 453-8970. 
CIRCLE NO. 2 ON INQUIRY CARD 

The Unplug. 
An outlet for your frustrations. 

SYSTECH 
© 1986 Sysiech Corporation. 
The Unplug patent pending. 
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• Both parallel and 
RS-232 interfaces are 
supported by a wide 
selection of software. 

• Easy video interfacing
over 150 interfaces are 
supported. No need to 
write software. 

• Local intelligence: 
video interface lets you 
rotate, change colors 
and scale with front
panel controls. 

• Accurate shading for 
realistic, detailed solids; 
work with 4,912 colors. 

• Crisp, clean lines 
for highly detailed 
drawings. 



No OTHER 
COLOR HARDCOPIER 

CAN MAKE TuESE POINTS. 
The CH-5300 gives you fast copies. Sharp 

lines. Realistic gradation and shading. Bright, 
rich solids. Consistent backgrounds. Built-in 
intelligence. Easy interfacing to the broadest 
range of video or parallel sources. And proven 
reliability. 

Plus, with our new multiplexor you can turn 
your color hard copier into a shared resource; 

connecting up to four different input 
sources at once. 

So look into the Seiko CH-5300. You'll see 
that no other color hardcopier can make 
these points. 
Call Martin Nelson 
at(408)943-9100 SEIKO 
today. I N s T A u M E N T s -

• Fast copies on paper 

• Solid streak-free. un
blemished backgrounds 
-on the first and ninety
ninth copy 

... 
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or film-A-size output in 
45 seconds . 

c 1987 Seiko Instruments USA, Inc. 

• Unattended. off-line 
copying with consis
tent.high-quality output. 

Visuals courtesy of Ramtek Corpora hon, Maira Datav1s1on, Computer Design Equipment Incorporated. 



SWITCHING TERMINAL 
TERMINALS. SWITCHING. 

Get Connected With An Equinox Data PBX. 
An Equinox Terminal Network lets you connect your 
terminal to any async RS-232 computer, modem or printer 
with a few keystrokes. No more cable swapping, A-B 
switches or moving between terminals. 

Low-Cost, Easy Installation. 
Equinox terminal networks cost under $100 per con
nection and are protocol transparent. "Plug and 
play" wiring accessories, menu-driven configura
tion and on-line "HELP" make installation a snap. 

Network Growth With Compatible Products. 
Whether you have a few terminals or thousands, 
we have a Data PBX to create the right size Terminal 

MDX 
8·16 Lines 

Network for your needs. And all of our Data PBXs are fully 
compatible, so they can be expanded and networked to 
accommodate growth and protect your investment. 

Find out why thousands of terminal users rely on an 
Equinox Data PBX for terminal networking. For more 
information, an on-site demonstration or to find out 
about our 30-day no-risk free trial program, 

DS·5 
24·960 Lines 

Call 1-800-DATA-PBX. 
In Florida call (305)255-3500. 

Equinox Systems Inc. 
12041S.W.144th Street 
Miami, FL 33186-6108. 
Equinox is a registered trademark of Equinox Systems Inc. 

DS-15 
24· 1320 Lines 

EQUINOX 
Smart Connections For Dumb Terminals. 

4 CIRCLE NO. 4 ON INQUIRY CARD MINI-MICRO SYSTEMS/January 1987 



llini-lliara 1111••• 
A CAHNERS PUBLICATION VOL. XX NO. 2 

FEBRUARY 1987 

COVER STORY 
Adaptec advances RLL encoding, doubles PC/AT drive capacity ...... . .. 23 

LOCAL AREA NETWORKS 
By creating competition , Starlan lowers network prices ...... . .. . ..... 27 

MICROCOMPUTERS 
386 add-ons: a pat hand or house of cards . . ............. . ... . .... . . 35 

QUALITY ASSURANCE 
SCSI test gear's here, but drive analysis is still at issue .. . . . .. ... . ... .. 37 

FACTORY AUTOMATION 
Is MAP GM 's revenge on us for not buying its cars? . . ... ........ . ... .. 43 

INTEGRATION STRATEGIES 
It 's up to system integrators to implement Just-In-Time . .. .. . .. . ...... . 46 

SCSI extends beyond data storage devices ..... . ...... . ...... . ...... 49 
Primarily thought of as a disk drive interface, SCSI can also serve as an ideal inter· 
connect bus for attaching a variety of peripherals, including tape drives, scanners 
and printers 

Advanced controllers maximize bus bandwidth . . ..... . ......... . ... . . 61 
Both Multibus II and VMEbus 32-bit protocols have distinct advantages when ap· 
plied to wide-bandwidth multiprocessor systems, but the associated controllers are 
more crucial in optimizing performance 

Product table . . . V4-inch tape drives ....... . ...................... 71 

DOS-UNIX adds new mix to OS market .. .. .... . . . ... .. . .. .. . . . .... .. 81 
Blending operating systems on one machine allows users to run DOS and UNIX ap
plications concurrently 

Workstation unites Al , number crunching .. . ....... . ... . .......... . . 91 
System integrators and software developers can balance Al and conventional com· 
puling with a workstation that provides development capabilities for C, Pascal , 
FORTRAN and UNIX similiar to those for LISP and Prolog 

*DEC DIRECTIONS ___ _ DEPARTMENTS ____ _ 

(Section begins opposite Page 108) 

Software, hardware bridge 
PC-to-VAX gap ..... ... . .... .. . . . .. 01 
Three products combine to integ rate PCs and 
VAXes. They al low data control and sharing 
through a VAX host while retaining the 
autonomy of the PCs and the performance of 
the VAX 

Editorial Staff 
Breakpoints ...... . . 
Artful Intelligence 
Index to Advertisers 
New Products ........... . . 
Mini-M icro Marketplace . 

'Appearing 1n issues of subscribers who have [ ~ w8PA ~ 
DEC computers ivw J 

MINI-MICRO SYSTEMS/ February 1987 

6 
. .. . 11 
... 100 

........ 104 
. .. 110 

. .... 115 

p. 23 .. Adaptec wrings more perfor
mance out of 2, 7 RLL. Courtesy of 
Adaptec Inc. 

p. 81 .... . .. Mixing DOS and UNIX 

Cahners Publishing Company • A Division of Reed Publishing 
USA • Specialized Business Magazines for Bui lding and Con
struction • ComputerfTechnology • Electronics • Food/Packag
ing • Manufacturing Industries • Medical , Design & Publishing 
MINI-MICRO SYSTEMS (ISSN 0364-9342) is published mon· 
thly with additional issues in May and November by Cahners 
Publishing Company, A Division of Reed Publishing USA, 275 
Washington St. , Newton , MA 02158. William M. Platt , Presi
dent; Terrence M. McDermott, Executive Vice President; Jerry 
D. Neth , Vice President of Publ ishing Operations; J.J. Walsh , 
Financial Vice President/Magazine Division ; Thomas J . 
Dellamaria, Vice President Production and Manufacturing; Ed
win V. Burkholder, Group Vice President. Copyright 1987 by 
Reed Publishing USA, a division of Reed Holdings Inc., Saul 
Goldweitz , Chairman ; Ronald G. Segel, President and Chief 
Executive Officer, Robert L. Krakoff, Executive Vice President. 
Circulation records are maintained at Cahners Publishing Co .. 
270 St. Paul St. , Denver, CO 80206. Second class postage paid 
at Denver, CO 80202 and additional mailing offices. Postmaster: 

~~~g~~~~~~~g'g3~~~t~~~~~~b~'6°s5vvsVEE~~i;~r~~1~~~ 
without charge by name and title to U.S.· and Western 
European-based corporate and technical management , 
systems engineers and other personnel who meet qualifica
tion procedures. Available to others at the rate of $65 per year 
in the United States; $80 in Canada and Mexico; $105 surface 
mail in all other countries; air mail surcharge, $45 (14 issues). 
Special HANDBOOK issues, $15. Sing le issues, $6 in the 
Un ited States ; $8 in Canada and Mexico; $10 in all other 
countries. 

1987 by Cahners Publishing Company, Division of Reed 
Publishing USA. All rights reserved. 

5 



6 

The Intelligent AT™ 
Expansion for OEMs 
Sigma Designs again leads the way 
with the industry's first intelligent 
AT expansion chassis specifically 
for OEMs and system integrators. 

Designed for industrial perfor
mance, Sigma Designs' AT 
Expansion Chassis has both the 
intelligence and the flexibility 
needed to configure systems for 
factory control, graphics worksta
tions, instrumentation and other 
applications, including multi-user. 

Shielded cables insure data 
integrity, and multiple Expansion 

RUGGED 
CONSTRUCTION 
ALWWS VERTICAL 
OR HORIZONTAL 
INSTALLATION 

Sigma Designs offe111 a run line or slGrage, 
backup and expansion subsystems for the 18111''" 
PC, XT and AT. 

EWS Series 
PC Expansion Chassis: 
Hard disk, tape, 
9 expansion slots 

Chassis can be connected to a 
single AT, in either star or daisy 
chain configurations. The chassis 
can be programmed for 1 to 5 wait 
states in each 128K memory block, 
and in each block of 4 consecutive 
VO addresses. The onboard 
EEPROM provides storage of 
configuration tables. 

For assistance in configuring your 
systems with Sigma Designs' AT 
Expansion Chassis, call us at 
(415) 770-0100 

SIGMA DESIGNS, INC. 
46501 Landing Parkway 
Fremont, California 94538 

12-SLOT 
MOTHERBOARD 
ACCEPTS 8- AND 16-
BIT BOARDS w1m 
FULL DlllA SUPPORT 

sws Series: 
disk/tape 
subsystem 

lllWS Series 
PC Expansion 
Chassis: 
lwd disk, tape, 
5 expansion slots 

AT and IBM are trademarks of International Business Machines Corporation 
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___ 20~8 Megaby es 
The Taoe dyssey En s Here 

240--MB 

\.____ I 
120 MB 

Announcing the EXB-8200 
BMM Cartridge Tape Subsystem 
from Exabyte ... 
The Drive (and the tape) 
to Separate Truth from Myth. 

EXABYTE Corporation 
4876 Sterling Drive 
Boulder, CO 80301 
(303) 442-4333 Telex 361 740 

Exabyte and EXB are trademarks of EXABYTE Corporation 
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160 MB 

Cartridge slnvn actual size 

Exabyte combines removable, rewritable magnetic media 
with a compact, integrated drive/controller to offer you 
unbelievable recording capacity. The best tape available and 
helical scan technology yields a recording density never before 
achieved. 

Myth: That old Y2-inch and Y4-inch tape technology will meet 
your future - or even your present - needs. 

Truth: The 8mm tape data cartridge holds over 2,000 mega
bytes, finally bringing tape into step with the growing capacities 
of Winchester disk drives and large databases. 

Truth: Easy integration. The Exabyte drive fits in the same 
space as a standard 5Y4-inch drive package. The SCSI 
controller is fully integrated, requiring no additional slot 

Truth: Now there is a solution to your 
backup, archiving, data interchange, log
ging and software distribution prob-
lems: The competitively priced 
EXB-8200. 

CALL as NOW AT 
(303) 442-4333. 
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"As the world's largest privately-owned software con1pany, Cincom develops 
software for Digital and IBM systems in national and international markets;' states 
Stanley]. Sewall, vice president of R&D. "For the past four years, we've been 
designing all our business solutions on Digital equipment. Digital's total systems 
approach - the interactiveness of its hardware and software - gives us tremendous 
business leverage'.' 

One significant advantage has been a dramatic drop in Cincom's software 
development costs. "Until we started using Digital;' says Mr. Sewall, "the expense 

"Computing systems so 
cost-effective, Cincom 
uses them to develop its 
software products - even 
those for the IBM market:' 

of developing each line of code had soared. As a conservative estimate, now we have 
cut our costs in half.'' Mr. Sewall is equally impressed with the time savings and pro
ductivity gains Cincom has made. "With Digital systems, our software development 
cycle is four times faster than before. As a result, we're beating our competitors to 
market with our products. And that 's the kind of edge everyone can appreciate'.' 

To find out how your company can gain a competitive advantage now, write 
to: Digital Equipment Corporation, 200 Baker Avenue, ~nmn t m I TM 

West Co?cord, Massachusetts 01742-. Or call your local 1 1 • 
sales office. 

© Oigiral Equipment Corporation 1987. The Digital logo is a tradern;1rk 1> f D1~i 1.1I Fqu1pmc:nt Corp1lr:tt1011 . Cincom is a regis1ere<l trademark of Cincom S>·s1ems, Inc. IBM isa registered 
trademark or lniernational Business Machines Corporation 
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Hard Copy vs. Easy Copy 

Special Off er 
Trade-in your Versatec* V-80 
and receive $1000 off on the 
new Honeywell Visigraph. 

Call for details. 

*Versatec is a trademark of Versatec, Inc. 

© 1986 Honeywell Test Instruments Division 

Introducing the 
Honeywell Visigraph 

The easy-to-use thermal transfer printer/ 
plotter that interfaces with your system: 

• Programmable video interface 
(up to 1280 x 1024, 60 Hz noninterlaced) 

• 8-bit parallel interface (V-80) 
• A, B, A3 , and A4 size drawings 

(full 11.7" print width) 
• 300 dpi monochrome thermal transfer 

printing 
• Easy-to-read high contrast copy 
• Fast plots (8.5 seconds A size) 
• Built-in self test 
• Desktop or portable 
• Simple, clean loading 
• Responsive on-site service 

(26 centers U.S.A., 60 worldwide) 
• Priced from $7, 950 
• OEM terms available 

Contact Dan Winter 
Honeywell Test Instruments Division 
Box 5227, Denver CO 80217-5227 
(303) 773-4745 

Together. we can find the answers. 

Honeywell 
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PRODUCTS ARE HOT BUT HAVE NOWHERE TO TROT 

Computer vendors may presently be hot on microcomputer systems that 
incorporate Intel Corp.'s 80386 ch·p, but for the most part 386 computers 
still remain powerful machines in search of a market. For example, 
Compaq Computer Corp., Houston, sold just over 10,000 Deskpro 386 com
puters last year. Some analysts expect sales to triple by the end of this 
year. Jeff Stives, the company's director of corporate relations, admits 
that many buyers are actually corporate tire kickers who want to test 386 
machines but not necessarily to use them in everyday applications. Stives 
said that systems based on the 80286 chip account for about half of 
Compaq's total annual sales. In fact, sales of 286-type machines are doing 
so well the company expects to expand its offerings in that area sometime 
later this month.-Tim Scannell 

WANG SHOWCASES NEW PRESIDENT, HARDWARE, SOFTWARE 

At an extravaganza at corporate headquarters in Lowell, Mass., Wang 
Laboratories Inc. introduced five add-ons to the high end of its venerable 
VS minicomputer line and Version 2.0 of its 2-year-old Pro essionail Appli
cation Creation Environment (PACE) software. But more important, the 
troubled mini-giant showcased its new president, Frederick A. Wang. The 
son of founder An Wang promised to cut expenses by $50 million 'by July 
and return the company to profitability. The hardware, the VS 7000 Se
ries, comprises five machines ranging from the 7110 ($90,000 with 4M 
bytes of memory) to the 7310 ($280,000, 16M bytes). Wang positions the 
VS 7000 against IBM Corp. 's 9370 and Digital Equipment Corp. 's VAX 
8300/8500/8550.-Jim Donohue , '· 

INSIGHT SUPPLIES LASERCONTROL FOR IMAGEN'S DDL 

Insight Development Corp., Moraga, Calif., announced this month that is 
has received a contract from Imagen Corp., Santa Clara, Calif., to develop 
and supply a version of its LaserControl software adapted to Imagen's 
DDL, a high-performance document-description -language. LaserControl will 
act as a bridge between existing IBM Corp. PC or compatible software 
application packages and printers supporting DDL. Under the agreement, 
Imagen will sell or license a private-label version of LaserControl to own-

, ~ ... ~ ers of their laser printing system~>. It will be available this spring. 
':t$~ .. - Megan Nields ... 

}·,;.:1~ ,1,. , ff' I , • • ,• .. 
't 

,. 
r 

LOTUS LAWSUIT BREAKS NEW COPYRIGHT GROUND ' ... 

If a software package has the "look and feel" of another package, it 
violates copyright protection, claims a suit filed in U.S. District Court in 
Boston by Lotus Development Corp., Cambridge, Mass. The $10 million suit 
charges Mosaic Software Inc. of Cambridge and Paperback So:(tware Inter-
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BREAKPOINTS 

national of Berkeley, Calif., with selling look-alikes of Lotus 1-2-3 that are 
too look-alike. For example, Lotus says that 160 of the 180 spreadsheet 
commands of 1-2-3 "are not only duplicated by name in the Mosaic copies , 
but are duplicated in the same organization and sequence ." Copyright 
protection of a program's "look and feel"-essentially, how it appears on 
a screen-would break new ground for the courts. Last year, federal 
courts in Philadelphia and San Francisco expanded copyright laws to 
cover the "overall appearance, structure and sequence" of computer pro
grams.-Jim Donohue 

INTEL SPEEDS UP 80386, UNVEILS NUMERIC COPROCESSOR 

Intel Corp., Santa Clara, Calif., has wound the clock a little tighter on its 
80386 processor, getting the 32-bit chip's speed up to 20 MHz from 16 
MHz. Production quantities of the faster version, along with a true 32-bit 
companion numerical coprocessor-the 80387-should be available after 
Feb . 16. Two other 80386 peripheral chips to control cache and direct 
memory access are expected later this year .-Mike Seither 

INTERPHASE VMEBUS SCSI ADAPTER EXCEEDS 30M BYTES/SEC. 

This month, Interphase Corp., Dallas, begins shipping the V/SCSI 4210, a 
VMEbus-based host adapter card with two small computer systems inter
face (SCSI) ports. Using the company's proprietary BUSpacket Interface 
technology, the board can transfer data across the VMEbus at speeds in 
excess of 30M bytes per second. The V/SCSI 4210 costs $1,750 in OEM 
quantities.-Dave Simpson 

MAKING A PLUG FOR IBM COMPATIBILITY 

Look for increased activity in the Digital Equipment Corp. add-in periph
erals market, particularly as it relates to distributed processing and the 
use of IBM Corp. PC compatibles within the VAX environment. At the 
recent DEXPO show in New York, Virtual Microsystems Inc. of Berkeley, 
Calif., demonstrated a board that plugs into a MicroVAX to port MS-DOS 
facilities into the VAX environment. Once installed, the product allows 
the VAX to interact transparently with an IBM PC/AT to run such PC 
applications software as Lotus Development Corp.'s 1-2-3 and even tap into 
an IBM PC local area network. The board, with software, costs $4,000, or 
$7,000 with an expansion box that allows PC board use and LAN attach
ment.-Tim Scannell 

AT-STYLE UNIX WORKSTATION RUNS AT 5 MIPS 

12 

Look for shipments this quarter of a UNIX workstation based on the 
IBM Corp. PC/AT that chugs along at 5 MIPS. The Series 300 Personal 
Mainframe from Opus Systems, Cupertino, Calif., uses Fairchild Semicon
ductor Corp.'s 32-bit Clipper chip mounted on an AT-compatible board. The 
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E~ST 
When disk performance counts, 

Macrolink delivers. 
The MACRO 3 + is the fastest SMD 

disk controller available for your Con
current Computer/Perkin-Elmer CPU. We 
support data rates over 3. OMB/second for 
the latest high-performance disks and 
our 16 sector-buffers improve system 
throughput under all conditions. On
board diagnostic & high speed formatter 
makes installation fast too. Other exclu
sive features: highest formatted capacity, 

Error-Free Formatting, media compatible with IDC and MSM packs, and more. 

Our Solid State Disk system offers ultimate E~STER 
performance - up to 20 times faster than 
conventional disks. No special drivers or 
software modifications are required for OS/3 2 
or XELOS, so installation is easy. The SSD uses our 
standard 3200 series memory modules, supports 
up to 268MB, and can be dual ported. 

The Macrolink SCSI/Laser disk in
terface gives you 1 gigabyte of removable 
media on-line storage. We've made Write
Once-Read-Mostly (WORM) optical 
technology available for your system today. 

Call today for our catalog, and find 

out wiiiGG l~srs mTake Ma~~::-'~~~taUation 
is available world-wide, and from 
Concurrent Computer. 

, Macrolink, Inc., 1500 N. Kellogg Drive, 
"""'· ·· Anaheim, California 92807 

Phone (714) 777-8800 
TWX 910-591-1671. 

maerrolliint~® iine .. 
Pt:rki n·Elmcr is a rcgis1ered uoadem:uk of Perkin-Elmer Corp. XELOS and Concurrent Computer are registered tr.tdemarks or Concurrent Compuu~r 
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Only our systems come witll 

At most distributors, good customer service is 
the hardest thing to find. 

At Kierulff, it's the easiest. 
Our people make it their business to under

stand yours. So they can create the best systems 
solutions for your company. 

We have trained experts available through 
every local Kierulff facility. Plus a cadre of Systems 
Sales Engineers who can give you all the technical 

KIERULFF a division of DUCOMMUN INCORPORATED. 

Mike Dum 
Operation[ l\f 

gr. , Salt Lak c· 
e lty 

I 

~;:;~Sis. Mgr., Milwaukee 

design assistance you need. 

~ 
s;;;:m~cpprac~ II 

rod l\f · gr. , Dallas 

But our systems support doesn't stop there. 
Kierulff offers a wide range of value-added 

services. Including product demonstrations. System 
integration, configuration and testing. Compre
hensive product evaluation. Partnership Services~ 
such as access to our in-plant terminals. Com
plete leasing programs. Even the industry's only 
Systems Product Guide-the most complete, 



these hard to find parts. 

Roll Hap\tell 
prod. lM,r. , 'f 
Wa\\illg!ord, C 

_______ ...-1_ 

--

single-source of product information on 22 leading 
manufacturers of systems, peripherals, software 
and accessories, all yours free for the asking. 

What's more, as the nation's 2nd largest sys
tems distributor, Kierulff gives you the best names 
in the business for every major product category: 
terminals, printers, computers, mass storage and 
data communications.Names like AT&T, Control 
Data Corporation, Digital Equipment, Dataproducts, 

MiniScribe, NEC, Seagate and Wyse. 
So if you're looking for a lot of systems, and a 

lot of service, call 1-800-FOR PROS (1-800-367-7767). 
It'll connect you with the Kierulff office nearest you. 

And the best part of our business. 

KIERULFF 
Our people .. the best part. 
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and you're ready to roll. 
27 milliwatts. That's 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 numbers 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 weren't enough, weve thrown in special 
aluminum RF shielding to~keep out noise pollution. 

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



BREAKPOINTS 

systems, beginning at about $3,000 in OEM quantities, run AT&T Co. 's 
System V Release 3 of UNIX while allowing concurrent access to DOS 
operations. Opus claims that its new systems will allow file access via Sun 
Microsystems Inc. 's Network File System and AT&T's Remote File Sharing 
software.-Mike Seither 

PLENTY OF LIFE IN LOTUS AFTERMARKET 

With more than 450 independent software developers and about 1,000 
products already in existence, is there room for growth in the Lotus 
Development Corp. 1-2-3 and Symphony aftermarket? Lotus' vice president 
of R&D, Ed Belove, thinks so. At a recent showing of new add-on products 
using the Lotus Developer Tools, which were introduced last April, Lotus 
took time to mention the coming of two aftermarket products of its own: 
Speedup, which will make 1-2-3 run faster by performing selective recalcu
lation; and Learn, a macro program that permits users to save and execute 
keystrokes and commands automatically. Prices are not yet available, but 
both products will debut later this year .-Tim Scannell 

SEIKO TO SHOW DIGITIZERS AT GRAPHICS SHOW 

Seiko Instruments U .S.A. Inc., Milpitas, Calif., will use the National 
Computer Graphics Association show in Philadelphia, March 22-26, to 
show off its new line of high-resolution digitizing tablets. The Screenplay 
family features resolutions of 1,000 lines per inch and will position Seiko 
against Hitachi America Ltd. and CalComp for a piece of the high-end 
digitizer market. Seiko is unveiling four desktop tablets and four floor
mounted digitizers ranging in size from 8 inches by 12 inches to 42 inches 
by 60 inches, as well as a number of pens and cursors. Base prices begin at 
$495 and rise to $5,695.-Mike Seither 

ANSI COMMITTEE READIES STANDARDS FOR OPTICAL-MEMORY CARDS 

Proposed standards for the physical structures of optical memory cards 
are expected from ANSI Committee X3Bl0 by early summer, according to 
committee chairman Bob Callen of Drexler Technology Corp ., Mountain 
View, Calif. These devices, about the size of credit cards, have an optical 
strip that can hold about 2M bytes of data. Right now, they're used 
primarily for identification (for example, of holders of medical insurance). 
But in the future, system integrators will use them to mail programs and 
other computer data, saving on telephone charges. The committee, which 
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BREAKPOINTS 

includes representatives of Blue Cross and AT&T Co., hopes to standardize 
the card size, including thickness, and has begun work on track and 
sector characteristics. -Jim Donohue 

OPTICAL-STORAGE DEVICES SLOW IN ARRIVING; STANDARDS AREN'T 

Although the optical-storage industry is not shipping large quantities of 
disk drives, it is working on standards proposals. Laser Magnetic Storage 
International, Alcatel Thomson Gigadisc Inc., Philips Information Systems 
Inc. and Sony Corp. have developed a standards proposal for full data
interchange capability for 130-mm optical-recording products. The propo
sal suggests using a sampled-servo format that will be workable on read
only, write-once and erasable optical medium. The format, which allows 
300M bytes of storage, uses a 4/15 modulation code and error detection . 
The proposal must be ratified by ANSI committee X3Bll, subcommittee 
LD-1. Ratification may entail a long pull, because it may run counter to 
what several companies, including Cherokee Data Systems Inc. and Laser
drive Ltd., plan to propose.-Carl Warren 

DUAL CPU BOARD BUILT FOR 25-MHZ MULTIPROCESSING 

Dual Systems Corp., Berkeley, Calif., claims it is the first company to 
ship a CPU board in a standard VMEbus format that is loaded with the 
25-MHz version of Motorola Inc.'s 68020 processor and 4M bytes of dual
ported memory. The VMPU-4M features onboard floating-point and memo
ry-managment functions . Dual is positioning the board for use in single
and multiprocessor systems. For multiprocessing, the unit features a 
board-to-board "mailbox" that allows CPUs to interrupt each other and 
share the bus. It is initially priced at $12,000.-Mike Seither 

NEW UTILITY SQUEEZES MORE INFORMATION OUT OF EXISTING DATABASE 

18 

Users of Scientific Marketing Inc. 's sales-event processor, MarketF AX, 
will be able to use its collected data more efficiently, according to national 
marketing director Ronald Mock. The Costa Mesa, Calif., company is mak
ing a $695 add-on package called Analyzer that will allow users to extract 
every bit of information from the unstructured base of information cre
ated under MarketF AX. -Carl Warren 
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Avco Electronics Textron Is The Answer. 
Avco Electronics Textron has been providing cost 
effective manufacturing solutions for commercial and 
government customers for over 20 years. 

As a full service contract manufacturer we offer a wide 
variety of surface mount technology (SMT) and 
through-hole computer-aided design, assembly and test 
services. Our capabilities include SMA Types I-ill, and 
range from build-to-print p.c. assembly through 
complete unit design to delivery. 

Our value engineering services ensure that your product 
is designed for manufacturability/testability and 
produced at the lowest possible cost. Continuous flow 
manufacturing processes, thorough operator training 
and certification programs, and our stringent quality 
assurance program result in consistent product quality. 

If you need either capability or capacity, consider the 
Avco Electronics alternative. We can significantly reduce 
your capital expenditure, your manufacturing costs and 
your product's time to market. For more information 
about the Avco Electronics advantage or a plant tour, 
contact our Director of Marketing at (205) 837-6500. 

Avco Electronics Textron. 
Experienced. Cost Effective. Customer-Oriented. 

Avco Electronics ii:[1i;t•J:I 
Avco ElectronicstSubs1diary of Textron Inc. 

4807 Bradford Drive, Huntsville, Alabama 35805 
See us at NEPCON '87 in Booth #6152 
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ItS llp.m. 
e Your Disk Drives 
Still Working? 

They are if They're Hitachi. 

When you specify Hitachi disk drives, you 
needn't lie awake nights after nightmares about 
disk crashes. That's because every Hitachi drive 
uses our own motors, heads, microprocessors and 
custom LSI, and is subjected to our ultra-stringent 
quality assurance program. The result? You get un
matched MTBF. 

Designed-in solutions support. 
As you design your system, our technical sup

port personnel can usually handle your questions 
over the phone-they're the most experienced staff 
in the industry. However, when phone support isn't 
enough, one of Hitachi's 1,500 memory storage en
gineets can literally become part of your project 
team by providing on-site assistance and liaison 
with the factory. 

For the rare instance when a drive does re
quire service, we have a full-service repair facility in 
Santa Clara, CA. 

A real sensitivity to your needs. 
We know what it's like to build a system that 

depends on its disk drive. Hitachi is one of the 

largest OEM computer system manufacturers in the 
world. Whether you buy one of our 3.5", 5.25", 8", 
or 8.8" Winchesters, you'll get a drive so good, that 
we give it our ultimate endorsement: we use it in 
our own systems. Same goes for our mag tape and 
optical storage systems, too. 

Hitachi has grown to be a $30 billion com
pany by providing a combination of outstanding 
products and outstanding support. With Hitachi, 
you have a business partner who will be here 
to work with you, today and tomorrow ... 
so your customers stay happy ... and 
you get a good night's sleep. 

Fast Action: 

To obtain product 
literature immediately, 
CALL TOLL FREE, ~a!~ 
1-800/842-9000, .t.t 
Ext. 6901. 
Ask for literature 
number PB-001. 



.. _ Hitachi America, Ltd. 
Computer Division 
950 Elm Avenue, San Bruno, CA 94066 
Telephone 1-415/872-1902 

~HITACHI 
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It had to happen. 
After years of building high-quality, low 
cost terminals and monitors to American 
specs, Samsung has gone American 
all the way. 
We've established a stateside group 
to handle your needs. Samsung 
Electron Devices. 
Besides providing liaison with Korea, 
we have an American design 
team on staff. So you can 
get terminals and monitors 
designed right to your 
specs. With ease. Because 
there's always somebody 
on your side of the Pacific 
to talk to. 

What's more, we can deliver 12" and 14" terminals that 
emulate America's most popular models. Plus we offer a 
variety of monitors, including color, in several cabinet 
styles, that also emulate America's most popular 
models. (In many cases, they already are the most 
popular models in the states.) 
Our perfected manufacturing techniques keep the costs 
down. And our automated, robotic assembly lines turn 
out everything from CRTs to terminals to computers that 

meet U.S. standards. Without any inscrutable 
delivery delays along the way. 

In short, we have what it takes to do business 
your way. The American Way. 

Join up with Uncle Samsung. 
Call 213/404-1835. 
It's a great way to serve 
your company. 

c8 ~!~~~~G 

HOME OFFICE 
7THFL, THEJOONG-ANG 
DAILY NEWS BLDG. 
7 SOONHWA-OONG, CHUNG-KU 
SEOUL. KOREA 
TEL: (02) 75&Zl33 (511- 513) 

(02) 757-2095 
TELEX: STARNEC 1<33217, K22S96 
FAX: (02) 7564911 , 757-4822 

USA HEAD OFF1CE 
LOS ANGELES 
TEL: (213) '404-1835 
TELEX: 183423 SEDlA 
FAX: (213) 926-7748 

SAHTACl..ARA 
TEL: (408) 97!H!844 
TELEX: 4745070 SPIU1 
FAX: (408) 97Cf.9534 

TOKYO 
TEL: (03) 581-5804, 581-9521 /4 
TELEX: 2228009 SANSEI 
FAX: (03) 581""835 

LONDON 
TEL: (01 ) 83H 951/5 
TELEX: 264606 STARS LG 
FAX: (01 ) 430-0096 



MINI-MICRO SYSTEMS 
EXCLUSIVE 

Adaptec advances RLL encoding, 
doubles PC/ AT drive capacity 
Mike Seither, Senior Editor 

The 2,7 run-length limited (RLL) 
encoding scheme, a data-packing 
method that adds substantial capacity 
to disk drives , is just beginning to 
attract serious attention from systems 
integrators who want to wrestle more 
power out of personal computers. 

Developed several years ago by 
IBM Corp. for use in the mainframe 
world , the 2, 7 RLL technique most 
recently has been used to extend the 
life of rigid disk drives that use the 
STS06/412 interface. Controller and 
drive manufacturers who have de
cided to support 2,7 RLL have been 
able to boost capacity on STS06/4 I 2 
drives by SO percent, while pushing 
the data-transfer rate from SM bits 
per second (bps) to 7.SM bps. 

Now, Adaptec Inc. is wringing even 
more performance out of 2, 7 RLL. In 
the last few weeks the Milpitas, Calif. , 
company has shipped OEMs sample 
controllers for the IBM PC/AT and 
compatibles that use what Adaptec is 
calling advanced run-length limited, 
or ARLL, encoding. This encryption 
method is being used on one of three 
PC/AT controllers-collectively 
called the ACB-2300 line-that 
Adaptec is introducing this month . 
The ACB-238X accelerates the typi
cal RLL data-transfer rate by a third 
to IOM bps. At the same time , it 
provides SO percent more capacity 
than RLL, Adaptec claims. 

A reprieve for ST506/412 

Some STS06/4 I 2 drives are now 
using modified frequency modulation 
(MFM) to encode data on PCs and 
PC/XTs at 17 sectors per track. By 
switching to RLL, a IOM-byte MFM 
drive, with modifications to the read/ 
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write channel, can store I SM bytes at 
26 sectors per track. Adaptec says that 
by implementing ARLL on the same 
kind of drive, it becomes a 20M-byte 
mass-storage device with 34 sectors 
per track . (Codes such as 2,7 RLL 
increase efficiency by making the 
flux-changes-per-inch, or FCI , rate 
smaller than the bits-per-inch, or BPI , 
rate . Thus, two flux changes yield 
three bits written . As a result, drives 
that can manage 12,000 FCI store 
18,000 BPI.) 

" People have been predicting the 
demise of the ST412 for some time," 
says industry observer I. Dal Allan of 
ENDL Consulting, Saratoga, Calif. 
" But something always comes along 
to extend its life. This [ARLL] could 
be another lifesaver. The challenge 
will be for drive manufacturers to 
meet the performance margins Adap
tec is establishing." 

Adaptec expects production quan
tities of its ARLL controller, the 
ACB-238X , to be available in May. 

Adaptec's ACB-
2380, the star of 
its new line of 
IBM PC/AT con
trollers, uses 
ARLL coding to 
double capacity 
on qualified 
ST/ 412 rigid disk 
drives. 

OEM pncmg in quantities of 1,000 
will be $180 and $150, dependir.g on 
which of two versions is purchased. 
The company also plans volume ship
ments to begin about that time for the · 
two other new PC/AT controllers in 
the ACB-2300 line. The ACB-237X, 
priced at $1SS and $12S for 1,000-
unit lots, is a standard RLL device 
with a 7.SM bps data-transfer rate. 
Adaptec says the third drive, the 
ACB-232X, will support all enhanced 
small device interface (ESDI) drives, 
moving data at I OM bps. It will be 
priced at $170 and $140 in OEM 
quantities. 

All the drives in the ACB-2300 line 
come in two versions. The lower 
priced version supports a pair of Win
chesters ; the higher priced version 
supports the pair of Winchesters and 
two flexible disk drives. Adaptec 
claims that all the controllers
ARLL, RLL and ESDI-are hard
ware- and software-compatible with 
the PC/AT and operate at a I-to-I 
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interleave ratio. The necessary logical 
transformations the controller per
forms-for instance, making the 34 
sectors per track of ARLL look like 
the 17 a PC/AT expects-are trans
parent to the application. 

Extends the concept 

Adaptec is no newcomer to run
length limited controllers. In fact, the 

· company is regarded as something of 
a pioneer in the technology, though, 
as Allan notes, "Adaptec never pro
moted it much for PCs," mainly be
cause so few drives would support it. 
Adaptec first implemented RLL as a 
component to increase performance 
on its ACB-4000 series of small com
puter system interface (SCSI) control
lers more than two years ago . It 
wasn't until last year, when volume 
shipments of its ACB-2070A began, 
that Adaptec brought RLL to users of 
PC/XTs. But only with the company's 
latest product line has Adaptec begun 
to make its move into the market for 
PC/AT-class machines. 

Adaptec's strategy with the ACB-
2300 line is to open up higher perfor
mance thresholds for the PC/AT in all 
segments of the market. When IBM 
introduced the PC/AT in 1984, part 
of Big Blue's game plan was to posi
tion the machine for use as a server. 
But by establishing 20M bytes as the 
standard for AT mass storage, IBM 
didn't give the machine enough horse
power to do that job, says Jeff Miller, 
Adaptec's vice president of market
ing. At that time, he says, ST506/412 
devices were the only drives available 
for the PC/AT; there were no ESDI 
drives, nor was there RLL. Mean
while , computer manufacturers in
creased the power of PC/AT-type ma
chines by cranking up the clock from 
6 MHz to 8 MHz to 10 MHz and 
beyond. 

"Most people have been using ATs 
as upgraded XTs," Miller says. "The 
host speed has increased to collect 
data faster, but the drive and control
ler have stayed fixed . What we're try
ing to do [with the ACB-2300 line) is 
complete the legacy that IBM orgi
nally set down for the AT." Industry 
analysts say that as the AT overcomes 
obstacles, like the ST506/412 110 bot
tleneck of SM bps, the machine will 
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OEM CONTROLLER MARKET SHARES IBM PC 

Total market:$269.48 mllllon 

SCIENTIFIC MICRO 
SYSTEMS 

4.3% 

9.9% 

become more popular as an engine for 
specific applications. 

The broad reach Adaptec is taking 
with its complete line of PC/AT con
trollers is being matched piecemeal in 
the market by a number of other 
vendors. 

For example, Maynard Electronics, 
Casselberry, Fla., recently announced 
its enhanced run-length limited, or 
ERLL, encoding scheme that nearly 
doubles capacity for ST506/4 l 2 
drives for the IBM PC and PC/XT. 
An AT version is planned for intro
duction soon. Maynard claims that its 
ERLL controllers achieve data trans
fer rates of 9M bps. Sectors per track 
have been increased from 17 to 33. 
Maynard, however, has not sold its 
controllers on an OEM basis, but in
stead matches them to specific drives 
and sells the works as a subsystem. At 
press time Maynard had announced 
neither pricing nor which drives 
ERLL will work with. 

Meanwhile , at least two other 
major manufacturers are offering 
PC/AT controllers that either take ad
vantage of ESDI drives or support 
RLL. 

Western Digital Corp., Irvine, 
Calif., has begun ramping up produc
tion of its WD 1003 series of 2, 7 RLL 
controllers that work in conjunction 

XEBEC CORP. 
31.4% 

SOURCE: PERIPHERAL CONCEPTS INC. 

with Seagate Technology's 32M-byte 
ST238 Winchester. The boards come 
in full- and half-slot models and can 
operate either a pair of Winchesters 
or two Winchesters and two flexible 
disk drives . The controllers feature 
56-bit error correcting code and data 
rates up to 7.SM bps. 

The OMTI division of Scientific 
Micro Systems Inc. , Mountain, View, 
Calif. , is also set to produce volume 
quantities of 2,7 RLL and ESDI con
trollers for the PC/AT. Both were in
troduced at Comdex/Fall. OMTI 's 
8620, an enhanced version of a con
troller that has been shipping since 
last year, supports a pair of flexible 
disk drives and two Winchesters that 
use either ST 412 or ESDI interfaces. 
The OMTI 8627 is generally the same 
as the 8620, except that it adds 2, 7 
RLL capability. 

OMTI says its RLL controllers sup
port drives from a number of manu
facturers, including La Pine Technol
ogy, Microscience International 
Corp. , Miniscribe Corp ., Peripheral 
Technology Inc. and Priam Corp. 

That list of manufacturers tends to 
demonstrate the support that RLL 
has had among drive manufacturers. 
But how quickly they will embrace 
Adaptec's ARLL is still to be seen. 
Admits Adaptec's Miller: " We' re 
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The Magnificent Seven. 

PCA-20 

$2,495 

-

Meticulously engineered. Exactly com
patible. Incredibly priced. In the three 
most competitive areas, Tandon's new 
line ofXT and AT compatibles are more 
than a match for any other models, from 
anyone. Including IBM~ 

For greater disk storage capacity and 
fast access time, few can measure up to 
our PCA ™-40, a 40 megabyte AT com
patible micro. And you'll really appreci
ate the magnificent view from our 
monitors. They're high on resolution 
and larger by a wide margin. 

What's more, Tandon offers one of 
the most complete product lines in the 
industry. Which means we can meet 

the needs of your business, large or 
small. And because Tandon's average 
price is 40% less than equivalent IBM 
systems, we can lower the cost of your 
business computing requirements. 

All of which proves that for XT and 
AT compatibles that are reliably 
designed and affordably priced, your 
choice is magnificently simple. Tandon. 

For your Tandon Fact Pack and the 
name of a dealer near you call us toll free 
now on: 

800/556 .. 1234 Ext. 171 
In California: 

800/441 .. 2345 Ext. 171 

•···~-~~- M;;;.2187 ,I Please send me your 
comprehensive packet of literature 

and product reviews which proves why Tandon I 
is the magnificent choice. 

Position------------
Company __________ _ 

Address------------

Telephone-----------

I 
I 
I 
I 

Nature of Business--------

No. of EmployeesO No. of Installed PC'sD I 

lan'Clon 1 

Less money. More micros. · I 
I 405 Science Drive, I 
L !:!.oo..!!.ar!:._ c~~1~0221~0~ ...I 

PCXTM and PCA TM are trademarks of Tandon Corporation. IBMlll and IBM PC AT• are registered (rademarks; IBM PC XTTM is a registered trademark of 
International Business Machines Corporation. Prices displayed are manufacturer's suggested prices and do not include monitor. 
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RLL: Shrinking windows to stretc~ capacity 

Controller manufacturers are squeezing more 
information out of Winchester disk drives for IBM 
Corp. PCs by using run-length limited (RLL) encoding 
schemes that have proved themselves in the 
mainframe world. 

modulation (MFM) to RLL, for example, the data 
transfer rate increases while the recording density of 
the drives remains the same, resulting in a 50 percent 
increase in capacity. 

In the encryption methods illustrated here, the blue 
lines represent the controller's data clock. The red 
lines represent analog signals, or magnetic flux 
reversals, that the controller recognizes as one bits 
from the drive. 

As that happens, however, the bit window-that 
slice of time needed to recognize a data bit-shrinks 
drastically. Going from MFM to RLL, the bit window is 
cut by a third from 100 nsec to 66.7 nsec. 

The challenge for both drive and controller vendors 
is to reduce margins as much as possible in order to 
identify data accurately at these higher frequencies. As vendors move from modified frequency 

. BIT WINDOW . 
1._100NS__.: MFM 

Requirements 

Data transfer (M bps) 

Data clock (MHz) 

Data bit window (nsec) 

Drive margin (nsec) 

Read/write channel 
(MHz) 

about where we were three years ago 
with RLL." In other words, there is 
still a lot of missionary work to do to 
convince drive manufacturers that 
they should improve their drives to 
handle the tight margins that ARLL 
requires (see "RLL: Shrinking win
dows to stretch capacity," above ). 
Changes in the read/write channel , 
head design and flying height, as well 
as media , can be expected. 

At least two manufacturers think 
they now are technically prepared to 
support ARLL. One, La Pine, plans 

26 

MFM 2,7 RLL 

5 7.5 

10 15 

100 66.7 

:!: 40 ±27 

2.5·5.0 1.875-5.0 

to announce a 40M-byte, 31/i -inch 
Winchester during the first quarter 
this year. The other, Microscience, 
has tried ARLL on its 40M-byte, S1f4-
inch half-height Winchester. Engi
neering doesn't seem to be the prob
lem at this point, says marketing vice 
president Ron Schlitkus in Mountain 
View, Calif. 

" We want to be sure," he says, "that 
there is a market for an 80M-byte 
half-height, before we put it into man
ufacturing." 0 

ARLL 

10 

20 

50 

±21 

2.5-6.67 

SOURCE: ADAPTEC INC. 

FACT FILE-------
Adaptec Inc. 
580 Cottonwood Drive 
Milpitas, Calif. 95035 
( 408) 432-8600 
Circle 473 

*Three series of ACB·2300 disk drive controllers 
for the IBM Corp. PC/AT and compatibles. 

•controllers for drives with ST /412 interface use 
2, 7 RLL or ARLL coding. ESDI controller features 
Ho-1 interleave. 

• ACB-2380 with ARLL increases capacity of quali
fied Winchester disk drives by 100 percent . 

•All ACB-2300 controllers are avai lable in either 
rigid or rigid/ flexible disk drive versions. 
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INTERPRETER 
LOCAL AREA NETWORKS 

By creating competition, 
Starlan loVlers netV1ork prices 
James F. Donohue 
Managing Editor 

All right, system integrators: multi
ple choice. Starlan is the ultimate 
cheap way to network office micro
computers? Or Starlan is just another 
silly local area network standard, and 
who needs more of them? 

What's your answer? Correct. Go 
to the head of the class. That's right, 
no matter which answer you picked, 
some knowledgeable people think 
you're right. 

Starlan proponents tout it as the 
end of the search for an inexpensive 
office network. It's "the ultimate dirt 
LAN," in the words of Gabe D'An
nunzio, vice president for marketing 
services at network vendor Micom
Interlan Corp., Boxborough, Mass. 
By "dirt," he means dirt cheap. 

Lined up against him are people 
like William N. Carrico, president of 
Bridge Communications Inc., Moun
tain View, Calif., another network 
vendor. "We don't think the world 
needs yet another networking 

scheme," he says. "We have no cur
rent plans whatsoever to support 
Starlan." 

In the middle are consultants like 
David Rubin of Arthur D. Little Inc. , 
Cambridge, Mass. "AT&T has a prod
uct that has cost advantages and is 
good enough for many applications," 
he says. "It's a reasonable plan." 

Whether Starlan is the ultimate 
anything, what it has created, of 
course, is the system integrator's ulti
mate dream: hot and heavy competi
tion . The presence of Starlan already 
has put prices of many office net
works into a steep dive, and the ven
dors say, "You ain't seen nothin' yet." 
Some predict the cost of a Starlan 
network will drop to $100 per connec
tion before the end of 1987. (Connec
tions are via plug-in cards.) 

Vendors of competing classes of 
products-mainly Ethernet and IBM 
Corp.'s Token-Ring Network-vow 
to keep up. "You'd have a hard time 
convincing me that we cannot contin
ue to bring the cost [of Ethernet con
nection] down just as fast as they can 

THE SHRINKING COST OF LINKING 
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bring the Starlan cost down," says 
Carrico. An Ethernet connection, like 
the EtherLink network card from 
3Com Corp., Mountain View, Calif., 
goes for about $600. 

Starlan, star bright 

Starlan began life as an AT&T Co. 
product name. But when AT&T was 
slow coming to market , the name 
passed into computer parlance as the 
generic name of IEEE committee 
802.3 's specification for a 1 M-bit-per
second, baseband, Ethernet-like LAN 
that runs on twisted-pair wires, like 
telephone wires. (Because Starlan is 
an AT&T trademark, the other ven
dors describe their products as 
" Starlan-like. " ) 

AT&T posted a price of $600 for its 
Starlan connection . Quickly, compet
ing vendors came to market with 
lower price tags. Micom-Interlan 
brought out one (with fewer features 
than the AT&T version) for less than 
$400, and that price rapidly fell to 
$325. Other early vendors of Starlan 
products included AST Research Inc. , 
Irvine, Calif., Fox Research Inc. , Day
ton, Ohio; Hewlett-Packard Co.'s In
formation Networks Group, Cuperti
no, Calif. ; Retix Corp. , Santa Monica, 
Calif. ; and Western Digital Corp ., 
Irvine, Calif. 

Prices came to depend on what you 
wanted to do with a particular Starlan 
product, and they varied widely, even 
within the same company. Western 
Digital , for example, sells two plug-in 
Starlan cards ($199 and $275) and a 
standalone $495 "hub." For $199, 
you get to plug your computer into a 
port on the hub, and that's about it. 
For $275 , you can make your comput
er part of a network: for example, you 
can become part of a IO-port "daisy 
chain" hung off the $495 hub. 

Starlan joined a wild and feisty 
bunch of products and standards al
ready vying to link office microcom-
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HP Precision Architecture gives 
almost unfair advantage. 



you an 
It's simpler, faster, more reliable and 

efficient than conventional computer 
architecture. And it delivers superior 
performance for less money Which 
makes it a lot easier to meet the 
challenge from your competitors. 

HP Precision Architecture can give 
you the edge right up the line, with 
complete software and communica
tions compatibility from micros to 
mainframes. 

We also designed in compliance 
with industry standards for networking, 
operating system, languages, graphics 
and data bases. Combine this with 
the advantages of an open system 
architecture. And you have the flexi
bility you need to keep your invest
ment growing into the 21st century 

HP is the first major vendor to 
combin.e real-time and the UNIX* 
System V operating system. That opens 
up all kinds of possibilities in general 
purpose, scientific, engineering and 
manufacturing applications. 

We're already shipping the first 
member of our new computer family 
The HP 9000 Model 840 has a memory 
address space 128,000 times larger 
than the VAX architecture. And HP's 
benchmarks show that it delivers up to 
eight times the performance of the 
VAX 11/780. All for just $81,500~· 

When you take on the competition 
with the Model 840, you'll have the 
best people in your corner. HPs support 
has again been rated Number One 
overall, according to the 1986 U.S. 
Datapro Survey 

For further proof, pick up the phone 
and call us at 1-800-556-1234, Ext.160; 
in California 1-800-441-2345, Ext.160. 
Then you'll be ready to pick up the 
gauntlet. 

F//ptl HEWLETT 
a:~ PACKARD 
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Ferrari Performance 
At Volkswagen Prices. 

CSl-75, The HIGH PERFORMANCE TurboOOS System. 

Are you looking for a way to 
stay ahead of the pack in today's 
business computer market? Com
mercial Systems Inc. has the win
ning answer for TurboDOS VARS 
and distributors. The CSl-75 is 
the perfect combination of 
power, performance and price. 
With its superior, multi-processor 
architecture the CSl-75 will han
dle up to 12 users per chassis 
without any sacrifice of speed or 
access time. And the CSl-75 
won't leave you idling at the start
ing line when your customers are 
ready to expand their operations. 
With additional chassis our sys
tems can expand to serve over 
one million user stations. 

Since all users have the power 
of an individual , dedicated CPU 
(with up to a megabyte of RAM) 
at their command, total machine 
throughput actually increases 
with each added station . Average 
access time remains a low 18 to 
35 milliseconds. And with hard 
disk systems of up to 16 Giga
bytes of storage, the CSl-75 offers 
more speed and storage than any 
competitive product. At the 
lowest cost per user! 

TheCSl-75 comes packaged with 
extensive software for even greater 
value. Included are the TurboDOS 
operating system, a multi -user 

database management system with 
a complete accounting package, 
and a powerful word processor 
designed to operate in a multi
user environment. With the add i
tion of data communications 
equipment for inter-city and 
inter-regional networking and 
the ability to support printers of 
all types, the CSl -75 is the ulti
mate expandable business system . 

If you need more data processing 
horsepower in your TurboDOS 
systems you need the CSl-75 . 

=~:cs1 
COMMERCIAL 
SYSTEMS, INC. 
When we say computers, 
we mean business. 

505 E. Huntland Dr., Suite #160 
Austin, Texas 78752 
512/454-9250 
Telex 5101001449 
Answerback: COMMERCIAL SYS 

TurboDOS is a registered trademark of 
Software 2000, Inc. 

CSI is an authorized MICOM OEM. 
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puters. This bunch, which embraces 
even that old war horse, the RS232 
standard, is led by Token-Ring Net
work and includes thin-wire Ethernet, 
sometimes called Cheapernet. 

Token-Ring Network is considered 
the most powerful and most expen
sive of the networks, at about $1 ,000 
per connection . It runs at 4M bits per 
second (bps). Cheapernet is a coaxial 
cable (for example, IEEE's specifica
tion RG-59/U) that sells for about 20 
cents a foot, compared to about $I a 
foot for the so-called wide-wire coaxi
al (for example, RG-11/U). But ca
bling runs can be only about half as 
far for thin-wire as for wide-wire, so 
you face the costs of putting repeaters 
on the line. 

It's clear: There's a bit of a stan
dards war going on. But unlike a lot of 
the standards wars that have torn at 
the computer industry over the years 
t his one does not appear to be a 
matter oflife and death for the system 
integrator. Your choice is among a lot 
of adequate products, all of which are 
inexpensive. 

But keep this in mind: At one level , 
your choice is mainly between wires: 
twisted-pair telephone wires (Starlan 
and Token-Ring) or coaxial cable 

· (Ethernet). But on another level , your 
choice is between three very big and 
very competitive companies: IBM 
(Token-Ring), AT&T (Starlan) and 
Digital Equipment Corp. (Ethernet). 
Consultants like A.O. Little's Rubin 
say your choice is probably best made 
according to which of those worlds 
you live in. 

Rubin adds that the competition is 
likely to be bloody and that vendor 
failure, especially among smaller 
companies, is something system inte
grators ought to keep in mind. "There 
will be consolidation," he says. "The 
biggies will start to dominate. I mean 
the AT&Ts, the IBMs and the DECs." 

Business picks up 

For Starlan, business started a bit 
slowly, but it built briskly. AT&T says 
that last spring, when the product first 
came on the market, shipments to
taled 50 a week. By mid-1986, ship
ments were running at 200 a week; by 
fall, at 500 a week. Besides using its 
own sales force, AT&T has signed on 
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RISE UP TO THE FALCO 5500. $495. 
It 's a jungle out there in the ASCII terminal market. Don't get stuck in the quagmire of ordinary video 
display terminals . Wise up to Falco, and stay on top, with the FALCO 5500 video display terminal. 

The FALCO 5500 is the newest member of the FALCO 500 Family of Computer Terminals . The same 
industry leading features that have made Falco a leader in the ANSI terminal market are now available 
to the ASCII terminal market. 

Screen display features like a 10 x 16 character cell ; 40 lines of data by 132 columns; green, white or 
amber phosphor at no additional cost; and a flat profile, non-glare CRT make the 5500 a guiding light 
through the terminal jungle. 

There is no reason to get bogged down in terminal decisions , as the FALCO 5500 meets all your terminal 
requirements: compatible with ASCII protocols , a choice of keyboards (ASCII or PC/AT layout), Falco 's 
Multi-Host Windowing, dual Online communication ports , 40 lines by 132 columns of data, two pages 
of memory, and 5000 bytes of programmable memory. 

And there 's no sinking feeling when you see the price for this terminal either. Call now for more infor
mation, and the name of your local Falco Distributor. 

1294 Hammerwood Ave., Sunnyvale , CA 94089 • In California: (800) 538-5383 • Outside California: (800) 835-8765 
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If you're a hardware OEM or system trial-use standard, plus a compatible 
integrator, you have to build a product real-time kernel, UNOS™, that lets 
that can win in the marketplace. you tackle tough real-time jobs. 

You need a computer supplier who can For more on how we can help you 
give you more than the same off-the- build a winner, from customizing to 
shelf package your competitors have. multi-vendor networking, contact 

Charles River is the only supermicro Charles River Data Systems, 98 
builder who offers a UNIX System Concord St., Framingham, MA 
V.2-based operating system, plus 01701, (617) 626-1000, Telex 
conformance to the new IEEE POSIX 681-7373 CRDS UW 

We'll help you build a winner. 

Charles 
Sr:Rive1: 

UNIX is a registered trademark of AT&T. UNOS is a trademark of Charles River Data Systems. 
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Starlan and Token-Ring fight for market share 
An interview with David Rubin , senior 

communications consultant, Arthur D. Little Inc., 
Cambridge, Mass. 

MMS: What's your forecast for market share for the 
various office-networking products for 1987? 

Rubin: The aggregate for Starlan and [IBM Corp. 's] 
Token-Ring [Network] will be about 40 percent market 
share, split pretty evenly. At one time, we thought 
that Starlan would have an edge, but we don't any 
more. Thin-wire Ethernet will have a 10 to 15 percent 
market share. The rest of the market will go to the 
proprietary vendors, like 3M [3M/Interactive Systems, 
Ann Arbor, Mich.] and Novell [Novell Inc., Orem, 
Utah]. There are also arrangements for modified 
RS232 connections that can hook computers into file 
servers and allow you to exchange files. One of the 
vendors of that product is EasyNet [EasyNet Systems 
Inc., Mississauga, Ontario]. 

MMS: How do you rate Starlan? 
Rubin: It's a product that has cost advantages and 

is good enough for many applications. It's a lower 

cost system than Token-Ring, and it's modular. The 
architecture is one which you can use to link up 
personal computers over a large enterprise in 
building-block fashion. It's a reasonable plan. 

MMS: And Token-Ring? 
Rubin: It has a higher ultimate performance, 

compared to Starlan. Token-Ring can be used for 
better connectivity to IBM mainframes. You can hang 
a 317 4 controller off a Token-Ring and attach 3270 
terminals to that and access the mainframe. There's 
the trade-off with Starlan: cost vs. greater speed and 
connectivity to IBM. 

MMS: And Ethernet? 
Rubin: It probably is a better mechanism for 

handling large file transfers between minicomputers. 
So, the Token-Ring system might be more for a PC 
network, and Ethernet would be better for a mix of 
PCs and minis. That's Ethernet's advantage. It also 
turns out that DEC [Digital Equipment Corp., which 
endorses and uses Ethernet] has been doing very 
well, and Ethernet has a growing constituency. 

Novell Inc. , Orem, Utah, and Xerox 
Corp., Stamford, Conn., to hawk its 
Starlan as value-added resellers. 

Novell, recognizing the difference 
in price and performance among the 
Starlan products, looked into selling 
both AT&T's and Micom-lnterlan 's 
versions in something called a Starter 
kit. The two products are most cost 

the workstation. Micom ' s card is 
lousy for a server, and AT &T's is 
overkill in the workstation." 

Software support for Starlan is 
coming on. Among the early players 
were Novell with its NetWare operat
ing system and Ashton-Tate, Tor
rance, Calif., which made its dBASE 
III Plus and dBASE III Plus LAN 
pack available for Starlan. 

competing factions in AT&T con
fused the company's early marketing 
strategy. One faction wanted Starlan 
to go directly against hated IBM and 
bump off Token-Ring. But another 
faction had a longer range view: for 
them, Starlan was the first step to
ward a grander, worldwide integrated 
services digital network (ISON). 

_ effective when they work together, 
says Novell vice president Craig Bur
ton, "The AT&T card is suited for the 
[network] server, the Micom card for 

Curiously, AT&T has become a fac
tor-a negative factor-in the Starlan 
scene. Knowledgeable people say two 

As the dust settled, industry players 
concluded that the people with the 
long-range view had won out. AT&T 
doesn't care about bashing IBM as 

System integrators struggle with a tough decision 

System integrators split almost evenly when asked 
in a Mini-Micro Systems survey if they backed Starlan, 
IBM Corp.'s Token-Ring Network or Ethernet. 

Ethernet drew praise for being easier to hook into 
and for having a better reliability record. Token-Ring 
was the choice at IBM installations, especially where 
there were mainframes. 

System integrators backing Starlan seemed the 
most worried about their choice. One was concerned 
about the fact that the telephone wires in his building 
that would be used to make the network were owned 
by AT&T, not by the user. 

Jack Benson, research associate with Generic 
Research Associates, Williamston , Mich. , typifies how 
many system integrators are struggling with the 
imponderables of Starlan. 

"I have to admit a bias toward AT&T [Co.]," he 
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says. But he notes that the quality of telephone 
service can vary. " Phone service in general seems to 
have deteriorated [after the breakup of AT&T] , 
especially in non-AT&T lines," he says. 

On the other hand, there are obvious cost 
advantages to Starlan. " A hospital I have been 
working with to set up a lab information system 
would benefit from a Starlan set up because the 
facility already has enough telephone lines available 
for much of the needed network." 

This is a small hosptial (350 beds), and the cost of 
the network will be a major factor in its eventual 
decision on which network to install. 

" I guess, overall , the final purchase depends on the 
individual needs, cost, service and which fits the 
situation best," Benson says. 
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ecan 
deliver ••• 

Immediate 
delivery ... 
Now increase your system performance 
level with reliable, high capacity data 
storage and backup products from 
Siemens, a world leader in data 
processing technology. 

310 We can ship your order 
today for large disk drive 

performance and application in a 5V4" 
footprint. The 310 megabyte capacity 
MegaFile Winchester Disk Drive is a 
compact, reliable product, with a wide 
range of design features. The product is 
in volume production from our highly 
automated plant. The repeatable quality 
has been proven in many applications 
worldwide. 

and we can 
back it up! 

125 And we can back it up with 
the 125 megabyte V4" 

Streaming Cartridge Tape Drive, the 
performance solution for backup require
ments of high capacity 5V4" disk drives. 
Also ideal for archival storage, date 
interchange and software distribution. 

Call today for superior performance, 
reliable product support .. . and immediate 
product delivery. 

Siemens. 
Technological leadership for 
OEM professionals. 
Siemens Information Systems, Inc. 
Memory Products Division 
5655 Lindero Canyon Road, Suite 325 
Westlake Village, California 91362 
818-706-8872 

CCl411<>-058 WLM 504 
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much as it cares about those long
range, global goals. "They're just 
going to use Starlan as a part of their 
own total system business," says Ray 
Noorda, president of Novell. 

AT&T, say Noorda and many oth
ers , wants Starlan to link work
stations and desktop computers into 
clusters and the clusters into depart
mental groups. The next step, accord
ing to this scenario, will be to inte
grate the various departmental 
networks into a single network by 
connecting Starlan to AT &T's Infor
mation Systems Network (ISN), a 
powerful packet-switched LAN. ISN 
supports IBM's Systems Network Ar
chitecture (SNA) for connection to 

MICROCOMPUTERS 

IBM mainframe environments and 
the faster "established" Ethernet 
( JOM bps over coaxial cable) for ac
cess to DEC machines and to most of 
the rest of the world . When ISON 
standards are established, Starlan will 
be part of it. 

If that happens, says Noorda, 
AT&T's Starlan may simply disap
pear. "It will just get buried some
place. The price will be bundled [into 
the price of the larger network]." As 
an AT&T Starlan vendor, however, 
Noorda has a different agenda. "Our 
hope is that we can help make 
AT &T's Starlan a more recognized 
standard product in the market," he 
says. [] 

386 add-ons: a pat hand 
or house of cards 
Tim Scannell, Senior Editor 

While next-generation personal 
computers, built around Intel Corp. 's 
80386 chip, are barely out of the 
starting gate , software and board 
manufacturers are already jockeying 
for lead positions on the systems 
track. 

Unfortunately , although the ven
dors are many, the rules in this con
test-which are the standards codi
fied by such companies as IBM 
Corp.-have yet to be set. As a result , 
many vendors that adhere to a partic
ular design philosophy may find 
themselves out of the running when 
the dust finall y settles. 

"The demand for the 386 is phe
nomenal ," says Jeff Stives, director of 
corporate relations for Compaq Com
puter Corp. in Houston, which intro
duced one of the first 386-based sys
tems. " But , you will see some 
problems, especially with plug-in 
boards that make a system a 386." In 
most areas, " it's just not do-able. " 

Despite Stives' reservations, how
ever, many companies are doing it. 
Witness the number of add-in prod-
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ucts displayed at Comdex/Fall in Las 
Vegas . In fact , shipments of Intel ' s 
80386, the silicon heart and soul of a 
plug-in conversion board , are ex
pected to shoot from about I 00,000 
in 1986 to I million in 1987, accord
ing to Intel's projections. 

Among those manufacturers that 
have unveiled plug-in 386 products 

• The Sun 3-Series 
The SNXRAM is the first 12 MB 
Sun 3-compatible memory card that 
delivers the full 16 MB address space 
using a single slot. Replacing up to 
3 Sun memory cards, it frees two 
VMEbus slots for expansion. 
•Available in 2, 4, 8, or 12 MB 

capacities. 
• No Dip Switches, it comes factory 

configured for correct starting 
address and memory sizing. 

•Using the 32-':iit wide private 
memory bus, the SNXRAM frees 
the system bus from processor
memory transfers. 

The VMERAM provides 
4 MB of local memory for the 
VMEbus. This highly reliable EDC 
memory can be used to support 
peripherals such as array processors 
operating in parallel with the main 
processor. 

Write or call for our new designer 
literature packages. 
Sun is a trademark of Sun Microsystems 

e-
CLEARPOINT INC. 

99 South Street• Hopkinton, MA 01748 
U.S.A. 1-800-CLEARPT 
Tele" 298281 CLEARPOINT UR 
Massachusetts 6 17-4 35-5395/ 435-230 I 
Europe Stepttade. Ltd. (Netherlands} 
Tele" 71080 ACT H NL Tel' (3 1) 23-256073 
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for the IBM PC/AT and compatibles 
are: 

• Applied Reasoning Corp., Cam
bridge. Mass., which has announced 
an add-in board called the PC Eleva
tor that can reportedly turn any PC 
into an 80386 workstation by boost
ing the clock speed to 12 MHz and 
offering a 32-bit bus; 

• Orchid Technology Inc ., Fre
mont, Calif. , which has introduced its 
Jet 386 accelerator card that plugs 

into a PC/AT, boosting performance 
by three times; 

• Seattle Telecom & Data Corp. of 
Redmond, Wash ., which introduced 
the STD-386 at Comdex/Fall (The 
company made a name for itself a 
year or two ago by manufacturing 
accelerator boards for IBM's PC/XT 
and compatibles that pushed clock 
speeds to the then-remarkable rate of 
12 MHz.); 

• Cheetah International Inc., 

In New York: 1-ICJ0.462.4881 
lnwmatlonal oaHa: 1·718-235-8358 

~~1 TOU<ClH!STONIE 
TECHNOLOGY INC. 
955 Buffalo Road 
Rochester, NY 14624 
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Longview, Texas , which has a low
cost 386 converter, the Adapter/386, 
that , at $495 , is priced about one
fourth as much as other 386 add-in 
devices. (However, the board's per
formance is limited by the PC's 16-bit 
architecture, and even with the addi
tion of a second zero-wait-state board 
results in only a I 0 percent increase in 
speed-to approximately 9 MHz.) 

• Chip-maker Intel , which has got
ten into the add-in act by introducing 
the Inboard 386/AT from its Personal 
Computer Enhancement Operation 
based in Hillsboro, Ore. It reportedly 
offers multitasking and double the 
performance for about $2,000. 

However, even though the level of 
386 product activity is high , particu
larly on the hardware side, the market 
remains pretty much stalled until 
IBM unveils its 386 entry. And that 
probably will not occur until some
time late this year, observes Bonnie 
Digrius, an analyst with INPUT, a 
market research company in Moun
tain View, Calif. 

Who's buying the machines? 

Doubt over exactly how IBM will 
structure its 386 offensive is keeping a 
lot of large corporate computer users 
away from the current crop of 386 
machines and add-ins, says Compaq's 
Stives . According to data collected 
from the reply cards sent in by a small 
percentage of the Compaq Deskpro 
386's more than I 0,000 users, most 
are employed by small- to mid-size 
corporations of 1,000 employees or 
less and with multiple sites. In fact, 
80 percent of the users who returned 
cards indicated they worked for mid
size companies. 

Stives noted that nearly all the For
tune I 000 companies that purchased 
the firm's 386 machine-including a 
large number of financial institutions 
-have bought one or two units for 
evaluation. This indicates these firms 
are willing to look but are hesitant to 
accept 386 technology at this point
especially before IBM states its posi
tion on the matter. When IBM does 
finally launch an expected 386 salvo, 
it may do the most harm to vendors 
who have rushed into the market 
shouting "more performance and 
higher speeds" without thinking 
about the compatibility problems 
should IBM decide to use a proprie-
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tary 386 chip design. 
Right now, all signs point to IBM 

taking a less traveled road in its 386 
chip structure. For example, IBM 
owns 20 percent of Intel and could 
easily adopt any architecture Intel de
velops without expending much of its 
own research and development dol
lars. Yet, Big Blue late last year en
tered into a five-year agreement with 
Intel to produce application-specific 
integrated circuits (ASICs) that could 
presumably lead to highly customized 
PCs. Clone manufacturers would 
have a tough time duplicating propri
etary IBM PC technology, because it 
would be spread horizontally, rather 
than vertically within a market. 

Cashing in the custom chips 

The capability for IBM to become 
semiconductor snobs by incorporat
ing cutomized 386 chips has not es
caped the attention and efforts of at 
least one of the more successful board 
manufacturers. Late last year, AST 
Research Inc., of Irvine, Calif., made 
its move from add-in to systems man
ufacturer by announcing a series of 
computer systems. Based on Intel's 
80286 chip architecture, the comput
ers can be upgraded to a 386-type 

QUALITY ASSURANCE 

machine. 
Unlike a PC/AT, which has I/O 

slots that are compatible with the 
standard operating bus of the IBM 
PC, AST's Premium/286 machines 
offer so-called FASTslots that in
crease computing speed by going di
rectly into the 286 bus and extracting 
the address or timing signals. 

Besides allowing for a more natural 
boost in system speed, AST's FAST
slot architecture also permits upgrad
ing to any type of 386 or Motorola 
Inc. 's MC68000 product without 
using jumpers, and without sacrific
ing 80286 software compatibility be
cause the 286 signals are simulated in 
the bus, explains Jerry Bowers, an 
AST spokesman who demonstrated , 
the system at a New York press con
ference. 

Although the Premium/286's 
I 0-MHz computing speed is not as 
fast as that claimed by some board 
manufacturers, AST's co-founder and 
executive vice president Thomas 
Yuen maintains that the 386 race will 
ultimately not go to the swiftest. 
"Having the fastest engine is not the 
solution," he says. "But, offering an 
upgrade to the IBM 386, if and when 
it comes, potentially is." 0 

SCSI test gear's here, but 
drive analysis still at issue 
Mike Seither, Senior Editor 

One of the more spirited debates 
involving disk drives that use the 
small computer systems interface 
(SCSI) is how to test them adequately. 

On one side of the table sit the drive 
manufacturers. Many of them con
tend that the built-in intelligence of 
SCSI provides the necessary means 
for customers to tell whether the com
plete system-head-disk assembly 
and on-board controller-functions 
properly. Probing individual subas
semblies, say these manufacturers , 
may yield an erroneous picture of a 
drive's overall performance. 

On the other side are test-equip
ment manufacturers. They claim that 

MINI-MICRO SYSTEMS/ February 1987 

the sophisticated electronics of SCSI 
hampers the ability of customers to 
see what is actually going on inside 
the drive. These vendors, working 
through an ANSI committee, are lob
bying for a method to test SCSI 
drives. They want accessible test 
points so that their equipment can 
measure crucial signals. 

Caught in the middle are system 
integrators. In the best of all worlds 
they would prefer to avoid the cost of 
incoming inspection. But, in reality, 
drives often fail to perform when they 
arrive at the receiving dock . Some 
system integrators report disk-drive 
failure rates as high as 20 percent. 
From their point of view, testing is 
still a necessary evil. But given the 

•Apollo DN3000 
The DNXRAM memory offers 
1 or 2 MB capacities on a single 
card. Completely hardware/ 
software compatible with the 
Apollo DN3000 series of computer 
workstations, it supports the 32-bit 
data bus with byte, word, longword 
and unaligned transfers. 
Access time is 120ns, achieving 
identical performance to the Apollo 
memory. However, by using zig-zag 
in-line packaged 256K dynamic 
RAMS (ZIP DRAMS), the board 
delivers twice the density per slot. 
The DNXRAM is lifetime 
warranted* and is supported by a 
24 hour before repair/replacement 
policy. 

Write or call for our new 
designer literature packages. 
D Clearpoint's 80-page Designers 
Guide to Add-in Memory 
D The 20-page Add-in Memory 
Catalog and Selection Guide 
*All Clearpoint memory products are 
warranted for life. 
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CLEARPO/NT INC. 

99 South Street• Hopkinton, MA 01748 
U.S.A. 1-800-CLEARPT 
Tclexo 298281 CLEARPOlNT UR 
Muuchwetta 617-435-53951435-230 I 

Europe Strpttad<. Lui. (Ncthcdands) 
Telex, 71080 ACTH NL Tel' (31) 23-256073 
A.ia EPRO Lui. (Hong Kong) 
Tclexo 51853 JUNWl HX Td, 3-7213300 

Apollo DN 30CX) is a rradt=mark of 

Apollo Computer, Incorporated 
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The nrst choice 
in platting. 

First In monochrome. Versatec 
invented the wide format electrostatic 
plotter in 1974. Three generations later. 
Versatec plotters are still the fastest, most 
accurate, most reliable of all mono
chrome electrostatics. 

Only Versatec offers 200 and 
400 ppi resolution in plotting widths of 
22, 24, 36 and 44 inches. Get paper 
and film output twin roll media supply, 
"plug-in anywhere" international power 
supply, and lowest aper ating costs. 

And only Versatec gives you all 
these options - high accuracy f ± 0.01%1. 
automated media cutter. tilt to 15 degrees, 
line enhancement and hardware 
character generator. 

Flnt In color. Versatec invented 
'efectrostatic color plotting 1n ~ 
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TEST POINTS 
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WINDOW ------------------------------------
sluggish pace of the standards pro
cess, it's unlikely that the ANSI effort 
will soon yield a set of common SCSI 
test points that all parties can agree 
on. 

Close your eyes and ship 

Meanwhile, an interim solution has 
begun to appear. Test equipment is 
becoming available to bypass SCSI in 
order to examine some of the inner 
workings of rigid disk drives. At least 
two California test-equipment ven
dors-Flexstar Corp. of Milpitas and 
Wilson Laboratories Inc. ofOrange
claim they are now shipping gear that 
allows system integrators to scruti
nize raw analog signals from a drive's 
head-disk assembly. Other companies 
plan to follow suit. The KJ Instru
ments division of Applied Data Com
munication, Tustin , Calif. , expects to 
introduce similar gear before April. 
And Applied Circuit Technology, An
aheim, Calif., is working on product 
definitions for SCSI drive testers. 

Flexstar's FS6500, priced at 
$8 ,995 , uses a probe to connect to the 
output of the head's read/write ampli
fier. The FS6500, driven by an IBM 
Corp. PC, monitors early and late 
phases of data pulses, as well as bus 
timing, to ensure compliance with 
SCSI specifications. Custom modules 
allow the FS6500 to connect to analog 
signals for specific drives. The SCSI 
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common command set , as well as 
user-defined commands, resides in a 
library file on the PC. 

Wilson's MSX 500, priced at 
$7 ,995, provides several interface
level tests to measure drive parame
ters such as long-term error rates, 
data-pattern sensitivity and bus integ
rity. Wilson has just added a feature 
called "advanced read margining" 
that allows examination of the bit 
window through the drive's read 
channel. 

System integrators should welcome 
these product developments. Many 
have been clamoring for some way to 
get a closer look at SCSI drives they 
buy, but the means haven't been 
there . By contrast, drives with the 
popular ST506/412 interface have a 
standard plug to check the read , write 
and data-recovery functions. 

"The bottom line is, you close your 
eyes and ship," confesses the quality
control manager for one system inte
grator. "There's no equipment in 
place to quantitatively test the SCSI 
drives we use." 

Without analog testers, system inte
grators by and large have been able to 
look only at decoded data that's come 
out the back of the SCSI interface. 
Present test equipment has allowed 
for little more than exercising the 
drive's ability to read and write, mon
itoring activity on the bus and making 

Clearpoint 

•The IBM PC/RT 
Another memory design first: 
the RTRAM is the first 100% 
PC/ RT compatible memory. This 
Clearpoint memory comes fully 
tested with soldered-in memory 
devices. 

The 4 MB card offers twice the 
density of comparable memories 
from IBM by using 256K ZIP 
DRAMs. The 8 MB RTRAM uses 
megabit DRAMs to quadruple the 
capacity per slot. Other features are 
on-board interleaving and low 
power consumption. Fully
populated testing ensures the 
highest reliability and full 
functionality. 

Write or call for our new designer 
literature packages. 

D Clearpoint's 80-page Designe~ 
Guide to Add-in Memory 
D The 20-page Add-in Memory 
Catalog and Selection Guide 
lBM PC/ RT is a registered trademark of International 
Business Machine Corporation 

e-
CLEARPO/NT INC. 

99 South Street • Hopkinton, MA 01748 
U.S.A. 1-800-CLEARPT 
Tele"' 298281 CLEARPOINT UR 
Ma..achwetb 617-435-5395/ 435-2301 
Europe Step<radc. Ltd. (Nethetlands) 
Telex: 71080 ACTH NL Tel: (31) 23-256073 
Aaia EPRO Ltd. (Hong Kong) 
Tele>e 51853 JUNWI HX Tel: 3-7213300 
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With the 
Series 386 NGEN, 
suddenly U:S a 
whole new game. 

You can find other computers based on Intel's* new 
80386 microprocessor. 

But you won't find any that will do more for workgroups. 

INTRODUCING THE MOST VERSATILE 
386-BASED COMPUTER. 

Multiple operating systems. Built-in networking. 
Superior minicomputer performance. Only Convergent's™ 
new Series 386 NGEN ™ puts these features into a 
desktop computer for workgroups. 

For the first time, a 386-based computer can run 
MS-DOS* and CTOS™ application programs simultaneously, 
providing access to thousands of popular software 
packages. In addition, the 386 NGEN will soon run 
powerful UNIX* programs. 

In add ition to its multiple operating systems, the 386 
NGEN has unique multitasking capabilities. Which means 
people can get several jobs done at the same time. 
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For example, they can run Lotus 1-2-3~ Word Star* or 
dBase* Ill at the same time they're working on the NGEN® 
word processor, graphics or Multi plan~ 

386 POWER IN A NETWORK. 
CTOS, Convergent's network operating system, was 

designed to allow NGEN users to share software, printers 
and communication facilities. Because the networking 
hardware and software components are built in, NGEN 
lowers the cost per user. Available options also allow 
PCs to use Convergent's networking facil ities. 

And everything-even large, complex programs
will run faster because the 386 NGEN is 4 to 6 times 
faster than the IBM PC/AT:* 

Like all NGEN processors, the 386 is fully compatible 
with our entire line of NGEN modules. Other NGEN 
systems can easily be upgraded so you protect existing 
hardware and software investments while gaining 
386 power and eerformance. 

These technologically advanced capabilities will soon 
be available throughout a line of Convergent 386 products. 
And they'll all be backed by our dedicated engineering 
support and service t raining. 

If you're an OEM or VAR, we'd like to show you just how 
much the Series 386 NGEN can do for you . And how fast. 

To find out, call us. 1-800-832-2255, ext. 296. In Europe, 
call 44-3444-1170Z 
Convergent, Series 386 NGEN and CTOS are trademarks and NGEN Is a registered trademark of 
Conyergent Technologies, Inc. 

Convergent 
Intel 1sa regmered tndemark of Intel Corporation. MS-DOS is a registered t~emark and Multiplan is a trademuk of Microsoft Corporation. UNIX is a trademuk of AT&T. lotus and 1-2-3 are registered trademarks of lotus Development Corporation. 
WordSur Is a trademirk of MicroPro lnternulonilll Corporation. dBne is a tradem;ark uf Ashton-Tate. IBM and PC/AT are registered trademarks of lnternnional Business M<1.d1lnes Corporation. 



INTERPRETER 

sure that the SCSI commands exe
cute. 

What's going on here? 

Critics point out that the signals 
that originate on the media have been 
buffered by a maze of controller elec
tronics before they reach the end of 
the SCSI interface. Media flaws and 
marginal read/write heads, for exam
ple, can be hidden by intelligent SCSI 

features such as error-correcting 
codes. So-called "soft errors" that 
occur only periodically can remain 
undocumented because of SCSI's 
ability to perform multiple retries to 
recover data. 

Altos Computer Systems, San Jose, 
Calif., recently was qualifying a SCSI 
drive that broke down during such a 
soft-error situation, according to Stan 
Salot, who heads the company's qual-

ity-assurance program. "It went into 
nothing but retries. From a technical 
point of view, I didn't know what was 
going on," says Salot. "That tells me 
you could have a powerful CPU, but 
with a SCSI drive that spends a lot of 
time on retries, you can wind up with 
a system that has less than adequate 
performance." 

Although SCSI can cover up imper
fections, it "is not well-equipped to 

~-----------------------------, display its weaknesses," declares 

We Guarantee It. 

Our LINE 2• Power 
Conditioners make 

noise and voltage fluctuation 
problems disappear. Featur
ing ULTRA-ISOLATOR0 

noise suppression and 
exclusive POWERLOGIC" 
microcomputer-controlled 
voltage regulation, they 
provide up to 130 dB of 
common-mode noise attenu
ation and correct voltage 
fluctuations as large as 25 % 
below nominal in less than 
16 milliseconds. Models are 

A 5Yb$1d1ary ol Square D Company 
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Frank Meijers, president of Luctor 
Corp., a Phoenix, Ariz., test-equip
ment vendor. Meijers is chairman of 
the ANSI X3B7 . I media and disk 
drive test methods subcommittee, 
which is at work trying to standardize 
test points for intelligent interfaces. 
The X3B7. I group is seeking status as 
a full ANSI committee to pursue that 
goal. 

So far, more than two dozen such 
test points for SCSI have been pro
posed. Most observers seem to believe 
that number will be boiled down to 
fewer than I 0. Critical signals include 
those coming from the read and write 
gates. Other requirements for analog 
testing would allow access to bit and 
servo clocks to measure signal cycles. 
According to Meijers, drives should 
also provide the means, through pins 
and special test signals, to erase com
plete tracks or sectors so that data can 
be rewritten easily a number of times 
to check for media integrity. 

Indeed, a common sore point with 
system integrators has to do with the 
defect map that most manufacturers 
provide with drives. This map lists 
"hard errors," or areas on the inedia 
that are consistently bad and which 
the drive cannot read to. But often 
this critical road map is full ofwrong
way signs. Meijer says that the num
ber of invalid flaw maps provided by 
drive vendors is "shocking," ranging 
from the ommission of serious defects 
to "long lists of false errors." 

George Robinson, president of 
Flexstar, notes that a major problem 
exists just in trying to correlate results 
among different vendors' test equip
ment. Media defects that one tester 
ignores another may pick up. That 
leads to finger pointing among all 
parties and does nothing to identify 
the problem, he adds. 

What do system integrators want? 
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Listen to Salot of Altos. "I want to be 
able to understand window margins 
and error rates and know that I have a 
real drive, not a sophisticated control
ler masking a sloppy drive." 

However, most drive manufactur
ers disagree. Industry leaders such as 
Seagate Technology, Scotts Valley , 
Calif., sell SCSI drives based on an 
overall error rate performance. "We 
don ' t plan to sell drives based on 
window margins," says Mike Robin
son, Seagate's manager of controller 
development. " We guarantee that the 
entire system has adequate margins
that includes read channel, data sepa
rator, heads and media. If you can 
show that the system has sufficient 
margins to meet its error rate over its 
life, that's all you need to guarantee." 

As for standardized test points, 
Robinson says Seagate does not sup
port that approach, adding that the 
company has its own way of perform
ing necessary measurements tests 
during the manufacturing process. 
Robinson would not elaborate on the 
process. 

Other drive manufacturers take a 
similar stand. John Klonick, strategic 
planner at Maxtor Corp. , San Jose, 
Calif., says Maxtor is not interested in 
making the boards in its drives look 
like everyone else's. As for the inabili
ty to perform tests, he adds, "That's 
one of the prices you pay for an intel
ligent interface." Klonick adds that 
Maxtor's SCSI drives do have test 
points, though not readily accessible, 
which the company will help custom
ers find and use. 

Conner Peripherals of San Jose , 
which recently began making 31h-inch 
SCSI drives, has designed a special 
maintenance port into its drives to 
help identify problems during the 
manufacturing process. The port by
passes the SCSI interface to monitor 
things like the read channel , soft-error 
rate, window margins and the spindle 
motor's rotational speed. According 
to marketing vice president Scott 
Holt , Conner considers the port a 
sales tool that lets OEMs do source 
inspection at the factory. However, 
the port is not designed for incoming 
inspection at a customer's site. 

Holt readily admits that drive ven
dors like SCSI "because it covers up a 
lot of sins." But, like Seagate's Robin-
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son, he says the important thing is 
that a drive formats within its rated 
capacity. "A drive that has 50 errors 
is not necessarily better than a drive 
that has one," he says. "As long as 
there is no difference in performance, 
error rates should not be an issue." 

Bill Zeissner, an engineering con
sultant from Fountain Valley, Calif. , 
who specializes in SCSI peripherals, 
believes that drive vendors are justi
fied in taking that stand, as long as 
their manufacturing process stays in 

FACTORY AUTOMATION 

control. But he adds that it is wrong 
for a disk to have a lot of defects. "It's 
indicative of poor quality," says 
Zeissner. "If I were a customer, I'd 
demand to look beyond the inter
face." 

What vendors do to make test 
points accessible on SCSI drives may 
ultimately depend on the amount of 
noise system integrators make. If the 
present tools don't get the testing job 
done to their satisfaction, the noise 
level is likely to get higher. D 

Is MAP GM's revenge on 
us for not buying its cars? 
And nine other questions about Manufacturing 
Automation Protocols. 

James F. Donohue 
Managing Editor 

1. Is MAP GM's revenge? 
No, it only seems that way. Certain

ly, resolute support from General 
Motors Corp. got MAP started, and 
its cutbacks in MAP-product pur
chases in 1986 caused pain to ven
dors . But the automaker is only one of 
many hands propelling the standard 
forward. Many system integrators are 
pushing, too. They consider MAP 
nothing but good news. 

2. Good news? MAP's a con
fused mess that's making everybody's 
life hell. 

Hang in there. This, too, will pass. 
MAP is a set of protocols for a broad
band communications network to in
tegrate a factory . By definition, it will 
generate new business for system in
tegrators. That MAP often appears 
confused only makes your services 
more valuable. Says a vendor of MAP 
products, "I firmly believe that any 
factory communications scheme is so 
complex that it requires the expertise 
of people with specialized training, 
like the system integrator. " 

3. Will the MAP issue ever be 
settled? 

Fortunately for the system integra
tor, no: not even if MAP standards 
are adopted uniformly in the United 
States. Remember that MAP is a sub
set of the developing Open Systems 
Interconnection (OSI) protocols of 
the International Standards Organi
zation. Because of that, a lot of sup
port for MAP comes from Europe, 
where OSI standards are in vogue . 
But, notes system integrator Bernard 
J.L. Pech of Integrated Automation, 
Alameda, Calif., "Europeans always 
want something slightly incompatible 
with what's developed in the United 
States so that Americans can't sell 
their products over there." As your 
companies and your clients plunge 
into world markets, you can pet that 
your MAP interconnect business will 
grow. 

4. People tell me MAP is a 
boondoggle that will never result in 
usable products. 

They're wrong. "MAP's a done 
deal ," say people like Howard W. 
Johnson, marketing manager for com
puter maker Sequoia Systems Inc., 
Marlborough, Mass. What gives MAP 
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GEAR UP 
FOR GROWTH AT 
COMDEX/Spring '87! ;"~ 

~ I 

. The resellers who need your 
products and services will be 
gathering in force at 
COMDEX/Spring '87, 
June 1-4, 1987, Georgia 
World Congress Center, 
Atlanta, Georgia. 

An audience 
geared for you 

This highly-qualified , 
national audience depends on 
COMDEX/Spring to find the 
latest products and technologies for an edge 
in their busiest selling season . V ARs , V ADs, 
OEMs, System Integrators and other resell
ers flood the exhibit floor for the latest 
hardware and software to automate and 
integrate offices . New tools and techniques 
for communications and networking. Ad
vances in micro-to-mainframe links. Mass 
storage devices such as CD ROM. CAD/ 
CAM and desktop publishing products . 

Getting resellers geared up 
With a Conference that includes special 

sessions on microcommunications , the soft
ware challenge of the 80386, and the ac
claimed Desktop Publishing and CAD/CAM 
seminars that were thronged at COMDEX/ 
Fall '86, COMDEX/Spring '87 will bring in 
thousands of resellers and journalists who 
can turn your presence into profits and press . 

And COMDEX/Spring '87 gears you up 
for success by arranging press conferences 
for your business announcements or new 
product launches in front of an influential 
corps from the leading trade, business , and 
general press. 

When you exhibit at 
COMDEX/Spring '87, we ' ll 

even help you with your travel 
and accommodation arrangements. 

Contact The Interface Group now to 
reserve the exhibit space that'll turn into 

your growth space! 
Produced by The Interface Group, Inc., 

300 First Avenue, Needham, MA 02194 
(617) 449-6600. West Coast Office: 
(714) 759-3660. 

~~m~~~~~7Spring '87 
June 1-4, 1987 
Georgia World Congress Center 
Atlanta , Georgia 

r ----------, 
I 

I'm gearing up for growth at I 
COMDEX/Spring '87! 

I D Send me complete exhibitor information, I 
contracts, and floorplan . I D Have a Sales Representative call me I I immediately. I 

I Name I 
1itle: _____________ _ 

I Company I 
I Address I 

City State _ _ Z ip• __ _ 

I Phone< I 
I Return to: The Interface Group, Inc . I 

300 First A venue I Needham, MA 02194 I 
L--~~449-6600. __ ~s~_J 
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its strength is not GM but the fact 
that it's part of an emerging interna
tional standard. "It's a one-way street 
that we're going down , in standards." 
says Johnson. " We ' re on that high
way. and there's no turning back. " 

5. Aren't there contrary opin
ions? 

Oh, yes. Man y manufacturers of 
MAP-compatible products are very 
nervous about the investment they've 
made: $20 million or more in start-up 
costs alone. according to system inte
grators. "I am very concerned about 
the investment our company has put 
into MAP." says Albert D. Bender. 
president of FiberCom Inc .. Roanoke. 
Ya .. who builds fiber-optic networks. 
"I have a certain amount of second 
thoughts about whether we ought to 
be doing it at all. I wonder if it ever 
will be viable as a business." At recent 
trade shows, Bender says. he's finding 
"very modest interest in MAP." 
Ethernet is what people are most in
terested in , he says. 

6. Can I expect some of these 
manufacturers to get fed up and drop 
out of the MAP business? 

Yes . There will be a shakeout of 
vendors. And it's a good idea to look 
into yo ur suppliers' commitment to 
MAP before yo u commit to them. 
The advent of MAP Version 3 will be 
traumatic to many manufacturers 
who have sunk millions of dollars 
into Version 2 products and have not 
yet realized an acceptable return on 
their investment. Some big players 
are quietl y telling customers they will 
not make Version 3 products when 
that standard is published. They ei
ther will wait to get their money out 
of Vers ion 2 before they move to 
Version 3, or they will cut their losses 
and quit the MAP arena entirely. 

7. When will we see Version 3 
products? 

MAP is peculiar: It's driven by a 
trade show. Detroit's annual Autofact 
conclave in November. There's been 
talk about Version 3 products appear
ing at 1987 Autofact. but yo u can 
dismiss that. There may be specifica
tions for Version 3 and even some 
prototypes . but you won't see any
thing that actually works in a factory 
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MAP IS READY TO SURGE 

SHIPMENTS TO FACTORIES 
($ MILLIONS) 

300 
• MAP NETWORKS 

• PROPRIETARY NETWORKS 

200 

100 
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until 1988 Autofact at the earliest. 
Richard L. Stuckey of consultant Ar
thur Andersen & Co., Chicago, says 
not to expect Version 3 products until 
the first quarter of 1989. 

8. That's great. What do I do in 
the meantime? 

It depends. If yo ur company wants 
to integrate its factory today. don 't 
wait around for Version 3. Version 2.1 
and 2.2 have a lot of good features , 
and migration from Version 2 to Ver
sion 3 may not be as difficult as many 
people think. Says Integrated Auto
mation's Pech , "The migration from 
one version to another is not going to 
be that big of a deal." And MAP is 
not the only game in town. nor will it 
ever be. " It's just a protocol," says 
Sequoia's Johnson . Alternatives 
abound. There's transmission control 
protocol/internet protocol (TCP/IP) 
running on Ethernet, an arrangement 
many system integrators say is a 
smart step toward MAP because of 
TCP/ IP 's accommodation of OSI. 
There are good proprietary networks 
available, and th ere are MiniMAP 
products, which skip some MAP pro
tocols to run faster and at lower cost. 
Many vendors, like Digital Equip
ment Corp., have announced support 
for MAP . meaning they will offer 
gateways/bridges from their proprie
tary networks (like DECnet) to MAP. 
according to Dr. Henri k A. Schutz of 

SOURCE: VENTURE DEVELOPMENT CORP. 

General Efectr ic Co. Schutz. senior 
product planner at GE's Automation 
Controls Department, Charlottes
ville, Ya .. concedes. "There is always 
some performance penalty in going 
across a bridge or though a gateway, 
but often it is not very great-a third 
of a second or so." 

9. How do I prepare my factory 
for MAP? 

Very carefully. Shutz says, "Com
panies should consider a pilot imple
mentation of MAP right now so that 
their staffs can take the six to 12 
months needed to learn how to use 
the network and to get used to the 
idea of using communications as an 
integration mechanism , rather than 
just some oddity." Cost of a good 
pilot network? "About $60.000." 
Schutz says. 

10. Where do I get more infor
mation about MAP? 

A good place to start is at the MAP 
Users Group of the Society of Manu
facturing Engineers. One SME Drive. 
P .O. Box 930. Dearborn . Mich . 
48121. You can get copies of the cur
rent MAP standards from a number 
of organizations. including the Amer
ican National Standards Institute 
Inc .. 1430 Broadway. New York. N.Y. 
I 00 I 8 and the IEEE Standards Of
fice, 345 East 47th St. . New York. 
N.Y. 10017. D 
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INTEGRATION STRATEGIES 

It's up to system integrators to 
implement Just-In-Time 
James F. Donohue 
Managing Editor 

For years. Japanese manufacturers 
have employed Just-In-Time. or 
ka11ha11. to cut inventories and im
prove product quality. Now. Ameri
can companies. beleaguered by com
petition from Japanese and other 
low-cost. offshore producers . are 
adopting concepts of just-in-time 
(JIT). As Robert Davis. purchasing 
director at Carwood Manufacturing 
Co .. Winder. Ga .. says. "The pressure 
from imports dictated that we adopt 
the JIT concept." 

If yo u're not already involved in 
planning and implementing JIT. you 
soon will be. It's another of those 
regimens that requires patching to
gether disparate hardware and soft
ware-the territory of the systems 
integrator. 

There's no such thing as off-the
shelf JIT software. But some available 
manufacturing systems have elements 
of JIT in them : primarily software to 
manage inventories. to keep track of 

goods in warehouses and to schedule 
shipments and deliveries. Suppliers of 
this software include Biles and Asso
ciates. Computer Associates Interna
tional Inc .. Creative Output Inc .. 
Hewlett-Packard Co .. Marcam Infor
mation Products. MSA Inc .. Scanner 
Solutions Inc. and Xerox Compu ter 
Services. 

Because JIT is an element in a 
bigger manufacturing system. it's dif
ficult to get suppliers to break out 
prices for their JIT-type products. 
There are a few brave exceptions. 
Xerox posts prices ranging from 
$25.000 to $40.000 for a variety of 
JIT programs (for example. query and 
report generator. data dictionary): 
Scanner Solutions charges $25.000 
for an inventory tracking system: and 
Creative Output sells OPT (optimized 
production technology) minicomput
er software for $250.000 to $365.000. 
depending on what's being done. 

Novel sales tool 

Creative Output has a u111que ap
proach to selling OPT. Company 

THE PAYBACK FROM JIT 

MANUFACTURING LEAD TIMES 
REDUCED 

SETUP REDUCTION 
75-95% 

46 

SPACE REDUCTION 
40-80% 

PRODUCTIVITY INCREASES 
!DIRECT) 

35-75% 

QUALITY IMPROVEMENTS 
50-55% 

5-10% 

WORK IN PROGRESS 
30-90% 

(REPORTS COMPILED FROM A VARIETY OF SOURCES) 

president Eliyahu M. Goldratt wrote 
a novel. The Goal: t°.ffellence in i\lt111-
11f(tc/llri11g (North River Press Inc .. 
C roton-on-Hudson . N.Y .. $12.95). In 
it. long-suffering plant manager Alex 
Rogo uses the techniques and disci
plines of OPT to save not only his job 
b ut also-yes. indeed-his marriage. 
The book has attracted a cult follow
ing: 50.000 copies have been sold or 
distributed. 

In figuring out how to get into JIT. 
consultants can be he lpful. People in 
t he field cite Coopers & Lybrand. 
O liver Wight Companies Inc . and 
Rath & Strong. Some of the suppliers 
ca n be helpful. too. Xerox offers a 
free monthl y news letter. Tip of !he 
i\lolllh. To get it. send your business 
ca rd to Pat Gale. Xerox. Los Angeles. 

But. what is JIT'? It's not hardware. 
It's not software. It's not even a sys
tem. It's a concept of manufacturing. 
The following is a primer. 

As its name indicates. JIT means 
that the material to make a product 
arrives at the production line just as 
it's needed . The goal is to eliminate 
the 30 percent (estimated by A.T. 
Kearney Inc .. Chicago consultants) of 
the total production cost that Ameri
ca n manufacturers spend on func
tions like warehousing and inventory 
maintenance. 

Many American manufacturers at 
first misconstrued JIT as a way to 
shove inventory costs back on their 
suppliers. That callous and brutal ap
proach got a cold shoulder from most 
suppliers. Soon. the early practition
e rs wised up. "It can't be a one-way 
street." says Jim DeToge. manager of 
co ntract purchases at Hy:;ter Co .. 
Portland. Ore .. maker of tractors and 
fork 1 i fts ... A good system has to bene
fit both parties." 

Properly understood. JIT is a man
ufacturing concept that views any
thing not directl y adding value to the 
product as a waste that ought to be 
eliminated. "This deceptively simple 
a pproach means using the absolute 
minimum amount of eq uipm ent. 
labor. materials. space and time nec
essa ry to add measurable value to the 
product." explains John F. Proud. 
manager of JIT manufacturing for 
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JIT starter kit __________ _ 
Companies mentioned in this 
article that provide JIT-related 
products and services: 

Creative Output Inc. 
60 Commerce Park 
Milford. Conn. 06460 
(203) 877-5671 

Rath & Strong 
21 Worthen Road 
Lexington, Mass. 02173 
(617) 861-1700 

Biles & Associates 
Suite 500 
6161 Savoy Drive 
Houston . Texas 77036 
(713) 789-8880 

Hewlett-Packard Co. 
Scanner Solutions Inc. 
Suite 340 

'Manufacturing Systems Group 
11000 Wolfe Road 

Corporate Plaza 1 
Dayton, Ohio 45401 
(513) 254-4388 Cupertino, Calif. 95014 

Computer Associates 
International Inc. 

(408) 257-7000 

711 Stewart Ave. 
Garden City , N.Y. 11530 
(516) 227-3300 

Marcam Information Products 
19 Crawford St. 

Oliver Wight 
Companies Inc. 
85 Allen Martin Drive 
Essex Junction, Vt . 05452 
(802) 878-8161 

Needham. Mass. 02192 
(617) 449-551 0 

MSA Inc. 
Coopers & Lybrand 
(New England office) 
1 Post Office Square 
Boston, Mass. 02109 
(617) 57 4-5000 

3445 Peachtree Road N.E. 
Atlanta , Ga. 30326 

Xerox Computer Services 
5310 Beethoven St. 
Los Angeles, Calif. 90066 
(213) 306-4000 (404) 239-2000 

Xerox Computer Services. 
JIT attacks the problem of bloated 

inventories by trying to make prod
ucts in small lots. "The idea is to 
make a little of everything every day. 
If you sell it daily. build it daily," 
explains Bill Wheeler of Coopers & 
Lybrand. 

On-time delivery is essential in suc
cessful JIT environments, and too
often too-late suppliers often lose cus
tomers. When companies adopt JIT. 
more often than not their stable of 
supplier companies gets trimm ed 
drastically. Turtle Wax Inc .. Chicago, 
for example, cut the number of its 
suppliers from 350 to 200 in three 
years. 

On-time delivery is helped greatly 
by computerized tracking and sched
uling systems, and many aspects of 
JIT are so complex and so interre
lated that they can be managed only 
on a computer. But many others are 
no more than the application of com
mon sense. For example, to attack 
high transportation costs. many com
panies are shifting to suppliers closer 
to home. Packard Electric Co .. War
ren. Mich .. established "core suppli
ers." all of which are within 15 miles 
of the plant. That cut not only trans
portation costs but also. by shorten
ing supply lines. permitted Packard to 
trim inventories and to cut inventory 
costs by $1.2 million . 

O ther companies. simply by relo
cating machinery in the plant to 
speed up the flow of material. scored 
major JIT-re lated successes. Omark 
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Industries Inc., at its saw-chain man
ufacturing plant in Guelph. Ontario. 
moved metal-forming machines to 
cut flow distance from 2.620 feet to 
I 7 3 feet. That helped cut throughput 
time for the chain to three days, from 
21 days. 

Improving quality is a key goal of 
JIT. Material arriving just in time to a 
production line had better be of satis
factory quality. A few defective parts 
will shut down the line because there 
is little or no backup inventory. 

Quality improvement is another 
job done without much help from 
computers. Many companies simply 
become teachers to their suppliers. 
Black & Decker Corp .. Towson. Md .. 
teaches concepts of statistical analysis 
to workers at its suppliers so they can 
track the performance of their ma
chinery. Cummins Engine Co. Inc., 
Columbus. Ind., quantifies accepta
ble levels for quality . If a supplier falls 
below that. Cummins sends in teach
ing teams comprising representatives 
from engineering, manufacturing. 
purchasing. quality control and sales 
to fix what's wrong. 

But. ultimately. it's computers that 
make JIT work. just as it was comput
ers that drove the first modern manu
facturing control system. materials re
quirements planning (MRP). Some 
practitioners believe it was MRP, 
which has been around for 20 yea rs or 
so, that set the stage for JIT. "MRP 
got people to rel y on computers as 
opposed to their own noodles." says 
Wheeler of Coopers & Lybrand. O 

Monochrome 
Diglog600 

DUAL-FUNCTION 

PROTOCOL& 
PERFORMANCE 

ANALYZERS 

Color 
Digilog 800 

These dual-function protocol analyzers 
work harder for you. When you aren't 
using them to fix network faults, connect 
them to a line to get valuable network 
performance information as a bonus. 

Planning and Management 
• Measure line utilization 
• Analyze response times 
• Answer "what ir' questions 
• Evaluate software performance 
• Perfonn X.25 pre-certification tests 
• Emulate your host or terminals 
• Accumulate level-of-service data 
• Watch on-line animated graphics 
• Collect statistics on line performance 

SNA, SDLC, X.25, ISDN, SS #7, 
BISmc, etc. mastered 
Now you can master complex protocols 
without programming. Turnkey applica
tions give you the complete diagnostic 
and performance analysis you want. 

• Now easy can statistical analysis be? 
As easy as inserting a disk ... our bar and 
line charts make interpretation a snap. 

• Want to make informed network deci
sions? Get the facts by using our protocol 
statistics and line utilization programs. 

• Are response times what they should 
be? Digilog 600 or Digilog 800 tell you. 

3·Year Warranty 
Get full details in FREE 20-
page brochure. Describes 
all protocol analyzers 
In the Digilog family. 
Digilog Inc. 
1370 Welsh Road, 
Montgomeryvllle, PA 18936 

Call toll free 1·800·233·3151 
In Pennsylvania, call 1·215-628-4530 

DIGILCIG 
~hi Ptt~ ~/;;Jr5 rest tml W!tlkl 

See us at COMNET Booth #1946 
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E jitsu's line of compatible SCSI data 
storage products will help you drive your 
system to its full performance potential. 

If you want cartridge tape drives, optical 
disk drives, 51A-inch,8-inch, and 101k-inch 
Winchester drives- or any combination 
thereof- on }{)Ur SCSI bus, }Uu'll never miss 
with Fujitsu America. 

Our SCSI storage systems and products 
can keep up with the most sophisticated 
multi-host, multi-tasking SCSI-based sy.;tem 
}VU can design. You can take full advantage 
of the extended performance features of 
SCSI -with products that set performance 
standards of their own. 

Our Intelligent Disk Controller (!DC) 
can be configured with up to four drives on 
a single node, for a storage capacity that 
can exceed 2.7 Gigabytes. Choose our 8-inch, 
337 and 690 MB drives or our lO'k-inch 
Eagle XP, 689 MB drives. The SCSI !DC offers 
either single-ended or differential drivers 
and Common Command Set support for easy 
integration into any SCSI environment. 

For 5'A-inch drives, our 172 MB drive, 
with its embedded SCSI controller, offers you 
large capacity and high performance in a 
compact package. 

And Fujitsu's SCSI family also meets 
}{)Ur need for cost-effective back-up devices. 
Our 130 MB, 'k-inch cartridge tape drive or 
our new600 MB, 51A-inch optical disk drive 
provide unique solutions to meet your SCSI 
requirements. 

If }Uu'd like to put your SCSI sy.;tem into 
high gear- stop! And find out more about 
Fujitsu 's compatible data storage products. 
Call ( 408) 946-8777. Or write Fujitsu An1erica, 
Inc., Storage Products Division, 3055 Orchard 
Drive, Sanjose, CA 95134-2017. 

Put Fujitsu drives on your SCSI bus. 
And give superior sy.;tem performance the 
green light. 

WE'RE DEVEWPING TECHNOWGY FOR YOU. 

-FU.JITSU -FUJITSU AMERICA 
Storage Products Division 

CIRCLE NO. 30 ON INQUIRY CARD 

e Fu1itgJ America. lnc .. 1986 All riWnsresen-ed. 



PERIPHERAL INTERFACES 

SCSI EXTENDS BEYOND 
DATA STORAGE DEVICES 

, Primarily thought of as a disk drive interface, 
SCSI can also serve as an ideal interconnect bus for attaching 

a variety of peripherals, including tape drives, scanners and printers 

Carl Warren, Senior Editor 

In the past two years, the small computer 
systems interface (SCSI) has grown from an 
obscure interconnect proposal supported by 
only a few companies to possibly the most 
important peripheral-interconnect structure in 
the industry. It is surpassed in usefulness only 
by the ubiquitous RS232C serial device inter
face . But, unlike RS232C, SCSI is a broad 
interface that allows system integrators to 
match a wide range of peripheral devices with 
host architectures. 

Although SCSI was originally intended as an 
interconnect bus for storage devices, the defini
tion of the SCSI standard (ANSI X3. l 31-1986) 
has been extended to manage devices other 
than disk drives, including tape drives, scan
ners and printers. In fact, some companies are 
using_SCSI for host-to-host communications or 
in limited-distance networks. 

Because of the growing trend toward SCSI
compatible devices, particularly those that ad
here to the newly defined common command 
set (CCS) subdefinition of SCSI, system inte
grators need no longer search hard for SCSI 
vendors. Now they seek answers to system-level 
questions involving performance and compat
ibility of non-storage SCSI products. 

SCSI optimizes drive performance 

SCSI is a local 110 bus that achieves data 
rates as high as 4M bytes per second, depending 
on the circuit implementation. The purpose of 
SCSI is to provide host computers with device 
independence within a certain class of periph
eral devices. To that end, SCSI employs logical, 
rather than physical , addressing for all data 
blocks. 

Disk drive manufacturers and system inte
grators are adopting SCSI for two key reasons. 
First, it provides a flexible and relatively low
cost method of connecting a drive to virtually 
any host backplane. Second, SCSI can be em
bedded in the disk drive. Embedding SCSI 
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involves relocating the drive controller elec
tronics-which usually reside on the host back
plane-to a drive-resident board. 

But there are performance questions that still 
bother system integrators. In particular, how 
fast will a SCSI drive respond when a command 
is issued? This concern generally centers on 
command latencies associated with SCSI. 

Hewlett Packard Co.'s disk-memory division 
(Boise, Idaho) is especially concerned about the 
use of SCSI in high-performance applications. 
Dave Mcintyre, HP's R&D project manager, 
contends that channel utilization is an impor
tant factor in system performance. He acknowl
edges that there are bus bandwidth limitations 
inherent in any system, but believes that they 
are largely a factor of the architecture chosen by 
the system integrator. To achieve the highest 
level of performance-especially in multidrive, 
multiuser systems-Mcintyre recommends 
that system integrators and OEMs minimize 
seek latencies and/or make data available via 
either caching or special memory buffers. "You 
.want to get off the SCSI bus as quickly as 

Using a 2-MIPS 
RISC processor 
and a Motorola 
MC68000 micro
processor, U.S. 
Design's 4200 
Access Accelera
tor controller cou
ples as many as 
four ESDI Win
chester disk 
drives to the de
vice-independent 
SCSI bus. 
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PERIPHERAL INTERFACES 

Most SCSI 
disk drives 
currently 
operate at 
1.2M bytes 
per second, or 
approximately 
10 MHz. 

possible to avoid clogging up the bandwidth 
and losing the effectiveness of the system." 

Most SCSI disk drives currently operate at 
l .2M bytes per second, or approximately I 0 
MHz. This rate is due in large part to the 
perceived limitations oflow-level buses, such as 
that used in the IBM Corp. PC and PC/XT, and 
the lack of line drivers and receivers that are 
capable of managing faster transfer speeds. 

William Horton , director of development 
systems for Adaptec Corp., believes that there 
is a great deal of confusion in how a SCSI bus 
can be set up and managed for performance. 
He suspects that many developers still fear the 
process of integrating a SCSI bus, and that all 
developers are cost conscious. " Most designs 
are single ended-a single line-and are typi
cally asynchronous. It's easy and cheaper to 
implement. But you do give up having higher 
performance in the system," says Horton. 

Single-ended implementations of SCSI use a 
logical signal with a single electrical line. As 
such, no ground line exists for signal and noise 
isolation. Single-ended SCSI configurations 
usually are limited to asynchronous data trans
fers of 1.2M bytes per second over a maximum 
distance of 6 meters. 

Differential SCSI implementations, on the 
other hand, can manage signals over 25 meters 
with synchronous data transfer rates as fast as 
4M bytes per second. The differential method 
of implementing SCSI involves a single logical 
bus signal with two electrical lines 180 degrees 
out of phase. This method increases the signal
to-noise ratio, which translates into better noise 
immunity. 

SCSI will eventually exceed 4M bytes per 
second. Most speed improvements will come 
formally via the SCSI-II definition, which is 
currently in ANSI committee. SCSI-II takes 
into consideration the faster data transfer re
quirements of other peripheral devices. 

However, system integrators have been un
justifiably concerned that SCSI disk drives 
might be limited to l .2M bytes per second. 
Consequently, many have been eyeing the en
hanced small device interface (ESDI) as a good 
substitute where speed counts. ESDI is a de
vice-level interface that provides direct device
to-host connection, which is incorrectly per
ceived as offering faster transfer rates than 
those of SCSI. In fact, the rates are similar. 

Where to get the SCSI spec 
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To get the small computer systems interface (SCSI) 
specification, for $20, write to the American National 
Standards Institute, 1430 Broadway, New York, N.Y. 
10018. Be sure to reference the SCSI ANSI 
X3.131-1986 spec. 

Dr. Gunther Haass, executive director of 
engineering for Siemens AG, Munich, main
tains that performance is not to be confused 
with transfer rate when comparing ESDI and 
SCSI. "You can realize a !OM-bit-per-second 
transfer rate with both, but SCSI has a greater 
overhead due to command latency," he says. 
Nevertheless, other analysts believe that data 
transfer rates will be the point of contention 
because ESDI may reach 4M bytes per second 
long before SCSI does. 

Siemens has to date delivered more than 
2,000 3 IOM-byte, 51/4-inch MegaFile Winches
ter disk drives with ESDI interfaces. The com
pany recently introduced two drives with SCSI 
interfaces that conform to CCS specifications 
and employ full arbitration and a I-to-I inter
leave. They are the models 2200 and 2300 with 
207M bytes and 31 OM bytes, unformatted , 
respectively. 

Combining SCSI and ESDI 

U.S. Design Corp. combines the best of both 
worlds with its 4200 Access Accelerator con
troller, which attaches as many as four ESDI 
disk drives to the SCSI bus. The 4200 will 
eventually use differential SCSI to sustain 4M
byte-per-second transfer rates. The controller 
uses a 2 million instructions per second (MIPS) 
reduced instruction set computer (RISC) pro
cessor and a Motorola Inc. MC68000 to handle 
a 2M-byte cache in which data blocks are made 
available for rapid read or write. "The idea is to 
provide integrators with a module that creates 
a very smart -subsystem using an internal bus 
for high-speed transfer, but an open-system 
bus-SCSI-for matching up to the outside 
world," says Jeff Lessner, manager of advanced 
product marketing. 

NCL America Computer Products Inc.'s ap
proach involves less onboard intelligence, but 
nevertheless solves the problem of device per
formance and host independence. The model 
3016 SCSI host adapter connects a drive with 
an embedded SCSI controller-or a hybrid 
ESDI/SCSI controller-to the host system. The 
NCL adapter uses all the advanced SCSI fea
tures, such as disconnect/reconnect and trans
parent copy, to allow integrators to create so
phisticated multifunction systems. 

Although most of the controller emphasis is 
on rotating memory, tape drive manufacturers 
also regard SCSI as an ideal interconnect solu
tion (MMS Fall Peripherals Handbook, No
vember 14, 1986, Page 11 ). SCSI provides 
independence from the idiosyncrasies of par
ticular devices. Therefore, for example, slow 
tape speeds can be increased to match the 
needs of the system. 

For instance, using SCSI in streaming-tape 
applications allows system integrators to estab-
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Full Page Dlsplay-
15" portrait mounted 
screen for true "What You 
See Is What You Get" 
performance. 

High Resolution 
Images-
Superb detail enhanced 
with four shades of gray
ideal for newsletters, man
ual updates, etc. 

Fllckerless Dlsplay
Non-interlaced 74.63 KHz 
scanning frequency for 
comfortable viewing. 

Anatomy of a true 
WYSIWYG* monitor 
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Princeton RellabWty, 
IBM CompattbWty
Operates with IBM XT I AT 
and compatibles (tree cable ~~~1111'.l 

Crisp, Clear Text
Superior high resolution and 
four shades of gray emulate 
300 dots per inch (dpi). 
Fonts designed for 300 dpi . 
Laser printers can be dis
played in actual size. 

Well Defined Graphlcs-
1220 x 1664 pixel resolution 
at 160 MHz video band
width produces sharp clear 
graphics. Images scanned 
with a 300 dpi scanner can 
be displayed actual size. 

Ergonomic Design
Built-in tilt and swivel base, 
easy to reach front mounted 
controls plus eye pleasing 

included), with traditional 
Princeton dependability. 

~-- design complements its 
IBM styling . 

Introducing the Princeton LM-300 Monitor 
The new Princeton LM-300 Monitor extends your PC's productivity into desktop publishing, 
CAE/CAD/CAM, full page text processing and other applications. It's a "What You See Is 
What You Get" (WYSIWYG) monitor with a true full page display which allows you to view 
an entire page without scrolling. Now you can view your working documents in final form, 
BEFORE you print. When utilized with the LM-300A controller and software interface, you 
can perform cut and paste functions, image reduction and enlargement, image rotation up 
to 360 degrees and a whole lot more. And its built to last-each LM-300 is backed by a full 
one year warranty. 

For more information about the LM-300 Monitor, call or write: Princeton Graphic Systems 
800-221-1490 (Ext. 76), 609-683-1660 (NJ only), Telex: 821402 PGS PRIN. 601 Ewing Street, 
Bldg. A, Princeton, NJ 08540. 

*What You See Is What You Get 

IBM is a registered trademark of 
International Business Machines Corp. 
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If you've finally recognized the 
importance of an uninterruptible 
power system. this needn't be the 
time to forget about the importance 
of money. Take our MARK II SK VA 
unit. for example. Watt for watt. it 
has all the features the competition 
offers along with transistor 
redundancy. up to a 12 year warranty 
on the battery directly from CPI and 
a price that can't be beat. We also 
have a complete line of uninterrup
tible power supply systems ranging 
from 200 VA to 600K VA. 

At CPI. saving your money is as 
important as saving your data. Call 
our toll free number. or write for a 
quote on your power protection 
needs: 
Computer Power. Inc .. 124 West 
Main Street. High Bridge. NJ 08829: 
[In NJ call: (201) 638-8000) 

COMPUTER 
POWER INC. 
1-(800) 526-5088 

The right power • [(]e ~~)~ ,-_-_ .. ---------_j 
MARK 11 SKVA ---2§ --...... 

---§ -$6,2()()00 
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PERIPHERAL INTERFACES 

lish shared buffers or caches that eliminate tape 
stopping and repositioning. The SCSI bus con
trols the buffer or cache, allowing data to 
continually move from the disk storage device 
to the tape storage device without interruption. 

One major advantage of SCSI is the availabil
ity of powerful commands that allow system 
integrators to take advantage of built-in capa
bilities such as automatic copying from disk to 
tape. However, one of the most misunderstood 
of SCSI's built-in functions is the COPY com
mand. 

Most operating systems already include some 
form of copy function for transferring data , 
usually from one form of rotating memory to 
another. However, the SCSI COPY command 
is much richer and more powerful. It allows 
copying to a variety of devices, which might 
include another disk drive , a tape drive , a 
printer or even a network. The device is trans
parent to the operation and, by virtue of being 
a logical unit on the SCSI bus, can readily 
accept the data. Another advantage of the SCSI 
COPY command is that, unlike similar com
mands in operating systems, it can be executed 
in the background (e.g., running solely on the 
SCSI bus). 

with a rich command set, it speaks to other 
peripheral manufacturers. For example, some 
scanner manufacturers consider the SCSI bus a 
legitimate replacement for slower or more cost
ly interfaces, such as 8-bit bidirectional parallel 
ports or video interfaces. 

For example, DEST Corp. offers a series of 
scanners that use the SCSI interface. DEST's 
$1 ,995 PC-Scan, with a resolution of 300 dots 
per inch, can scan a page of text in 25 seconds. 
To make the scanner fully functional , users 
need to purchase the $595 Text Pac optical 
character recognition (OCR) software. "Com
puter users are anxious to convert paper-based 
information into an electronic form ," says 
DEST's president Richard Amen . However, 
Amen and others agree that having the scan
ning and software technology is only part of the 
answer. Being able to quickly transfer the data 
to the host system has an equally high priority, 
notes Robert Hsieh, vice president and general 
manager of Microtek Lab Inc., which manufac
tures the MS-300 digital scanner. 

Although most 
of the 
emphasis is 
on rotating 
memory, tape 
drive 
manufacturers 
also regard 
SCSI as an 
ideal 
interconnect 
solution. 

Because SCSI is a block-oriented interface 

Microtek currently provides a direct-memo
ry access (OMA) interface that enables the 
MS-300 to scan a graphic image page in only 
9.9 seconds. Although Hsieh insists that Micro
tek is successful with its fast OMA interface-

Embedded SCSI saves bucks In slngle-drlve configurations 
I. Dal Allan, ENDL Consulting 

Typically, disk drives of the standard ST506 type 
combine a drive with interface electronics and a 
separate controller. Therefore, three cost items are 
involved: the drive, the interface and the controller. By 
embedding SCSI on the disk drive, the drive becomes 
virtually a star:idalone unit, requiring only an adapter 
to connect it to the host system. Consequently, for a 
single price, system integrators can buy a drive that 
will work on an IBM Corp. PC or a Digital Equipment 
Corp. VAX; the only element that changes is the host 
adapter. 

The differences among various SCSI 
implementations are based on many factors, but the 
most dominant one tends to be cost. Embedding 
intelligence on the drive is attractive because it 
reduces the need for other pieces of hardware, such 
as a discrete controller and cables. The cost 
advantage of embedding SCSI can represent a factor 
as great as four when compared to other approaches. 

Although system integrators can achieve some cost 
benefits for end users by employing .embedded SCSI 
for single-drive systems, that might not be the case if 
more than one SCSI device is hung on the system. 
For example, a multiuser system that consists of 
several disk drives and tape drives is too expensive if 
a single-threaded embedded SCSI controller is 
integrated into each drive. For multiple-disk 
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configurations, system integrators are better off using 
a multithreaded controller that can manage multiple 
devices. Iomega Corp. has recognized this factor with 
its Beta20 5 %-inch disk drive, which comes 
configured as a master drive with embedded SCSI. 
Additional drives-which do not have embedded 
SCSI controllers-are dubbed slaves because they 
connect off the master drive. 

But cost is only one factor, and performance may 
be the key concern. For example, if an embedded 
SCSI disk drive uses a single microprocessor to 
manage both the disk drive and the SCSI interface, 
performance bottlenecks may occur. Specifically, 
there will be periods during which the drive isn't 
available to respond to the interface because the 
microprocessor is managing seek and servo control. 
Thus, the optimum approach may be a dual 
microprocessor design. Again, it is a matter of 
matching the design to the application requirement. 

I. Dal Allan is founder of ENDL Consulting, 
Saratoga, Calif., an independent organization 
specializing in marketing and engineering 
consultation on interface issues and systems 
architecture. 
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Neither of the 
existing 
specifications 
for SCSI or 
TIFF make 
provisions for 
handling color. 

recently becoming the supplier to AST Re
search Inc.-he recognizes that a SCSI ap
proach is required for matching up to advanced 
systems. "As long as you're supporting a single
system architecture, you can get away with 
special proprietary interfaces, but if you want 
to attach to other systems you have to choose 
something like SCSI. We think we will be able 
to use SCSI without losing performance be
cause we can dictate the size of the blocks being 
transferred." 

DEST is taking an active role in helping the 
ANSI X3T9 committee define how SCSI 
should work with scanners. "The SCSI specifi
cation has been primarily developed by disk 
drive and controller manufacturers. We wanted 
to have some input because we feel we have 
some sense of how a device like a scanner 
should work in the total system environment," 
says Richard Matthews, DEST's vice president 
of engineering. DEST is responsible for the 
Revision A level of the SCSI document for 
scanners, which adds scanning commands to 
SCSI. 

Like storage devices, SCSI-equipped scan
ners can take advantage of the COPY com
mand. Provisions have also been made to con
trol contrast, image composition, bits per pixel , 
halftone patterns and compression types, in
cluding those compatible with CCITT facsimi-

le Groups III and IV. Yet to be added are 
definitions for the tagged image file format 
(TIFF), which is being proposed by DEST, 
Aldus Corp. and Microsoft Corp. to ensure that 
scanned data files (regardless of scanner manu
facturer) can be interchanged in applications 
like desktop publishing. 

Because scanned data has to be treated in a 
special manner, manufacturers like DEST and 
Microtek have borrowed from facsimile trans
fer methods to maximize functionalit y. Th e 
result is the TIFF recommendation. Richard 
Schoenhair, DEST's manager of application 
software development, and one of the develop
ers of the TIFF definition, says that although 
the CCITT compression formats used for fac
simile are usable for scanners, they are limited 
as to how much description can be put in the 
format. "TIFF lets us wrap additional control 
and information about the data around a 
CCITT compressed file ," says Schoenhair. 

Specifically , detail about gray scale-and 
eventually color such as that provided in the 
Howtek Inc. $5,995 Scanmaster-can be added 
to the data file. Currently, the Howtek scanner 
uses the GPIB (general purpose interface bus) 
interface. Like the DEST and Microtek scan
ners, the Howtek unit uses charge-coupled de
vice (CCD) technology, but adds three red
green-blue fluorescent bulbs, handles 256 levels 

Software puts SCSI to the test 
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Andy Hospodor, Micro Consulting Associates 

Although adding intelligence to a disk drive by way 
of an interface such as the small computer systems 
interface (SCSI) assists integrators in the task of 
linking drives to systems, it does complicate the drive 
evaluation process. 

To assist system integrators, Micro Consulting 
Associates has developed the SCSI benchmark 
testing suite to measure performance of SCSI disk 
drives. The $1,000 benchmark program works with an 
IBM Corp. PC and any host adapter and SCSI drive. 
The test yields information about the drive, including 
bytes per block (typically 512) and number of 
cylinders, as well as performance factors such as 
access times, throughput rates and target overhead. 
The test platform used to derive the performance 
data in the accompanying figures consisted of an IBM 
PC/AT operating at 8 MHz, with 640K bytes of 
memory and a Western Digital Corp. Master Link 
SCSI host bus adapter. The PCs and drives were set 
up in single-initiator /single-target configurations. 

The program measures access times for data 
located on the first two cylinders of the drive, then for 
random data located anywhere on the drive, and then 
alternates between the first two and last two 

cylinders of the drives (Fig. A). The time required for 
the SCSI benchmark program to assemble 

FIG . A 

160 

144.1 
140 MAX 

120 

100 

80 

64 .0 
60 AVG 

40 

20 

0 
/:!' ~ 

0"' tr} 
w""' ") ~ 

115.4 
MAX 

Seek access time (In mllllseconds) 

51 .4 49 .5 

AVG ~ 
29.2 
AVG 

0 5 .2 
TYP TYP 

i1.<:> ~<:) -e><:) 
jp~ ~~ P.~ 
0'1~ ~ 0 0 .... 

"'q]' a q:: 

f 
SOURCE: MICRO CONSUL TING ASSOC/A TES 

MINI-MICRO SYSTEMS/February 1987 



of gray scale (which translates into shades) per 
color and can transfer data at 200K bytes per 
second. Neither of the existing specifications 
for SCSI or TIFF make provisions for handling 
color. However, some observers think that the 
Howtek scanner may become the pacing prod
uct for extending both specifications to encom
pass color. 

Will printers use SCSI? 

Because so many peripheral manufacturers 
are boarding the SCSI bus, it is natural to 
assume that printer manufacturers are sure to 
follow. Surprisingly, however, Hewlett-Packard 
-the leader in laser printer technology-has 
elected to ignore SCSI for its printer line, at 
least for the time being. "We examined SCSI 
and found it lacking," says Douglas Carnahan, 
general manager of HP's Boise printer division. 

Rather than latch on to SCSI to overcome the 
slow speeds associated with RS232C and 8-bit 
parallel interfaces, HP uses the RS722 video 
interface to speed transfer. This approach takes 
up a slot in the PC backplane and is costly 
(about $2,500 for the two-board set) . 

Future Domain Corp. is one company that 
already provides SCSI functionality to printers 
with its TMC-820 host adapter. Company offi
cia ls say the price is under $500 in OEM 
quantities. The TMC-820 can handle tape 

PERIPHERAL INTERFACES 

drives, Winchester disk drives, optical drives 
and laser printers, and supports data transfers 
in bandwidths up to 32 MHz (4M bytes per 
second). 

Some observers feel that one of the problems 
with putting SCSI on printers is the lack of 
standards for printers. "There is some justifica
tion for that claim," says Jeffrey Fleming, prod
uct marketing manager for Printronix Inc., a 
manufacturer of dot-matrix printers. However, 
he maintains that there is always a need for 
printer manufacturers to add value in the form 
of extra features, which is made possible by 
SCSI. NEC Information Systems Inc.'s product 
line manager, John Mcintyre, agrees and adds 
that SCSI allows printer manufacturers to pro
vide a rich set of printing commands but stay 
transparent to the rest of the system. 

All SCSls aren't SCSI 

The idea behind establishing a standard is 
usually to create an environment where devices 
from a large number of vendors can work 
together. That is indeed the goal of SCSI; but 
like RS232C, SCSI often falls short. Like most 
standards, SCSI can be implemented in a varie
ty of ways while still complying with the basic 
definition. On the positive side, this compli
ance enables system integrators to add value 
and differentiate their products. On the nega-

Some 
observers feel 
that one of the 
problems with 
putting SCSI 
on printers is 
the lack of 
standards for 
printers. 

commands and to report status to the screen is 
automatically subtracted before the access times are 
reported. Bear in mind, however, that each drive's 
apparent access times can be improved from a 

system standpoint by optimizing integration of the 
overall architecture. 

The program also tests throughput rates (Fig. B). 
Throughput is a measure of how quickly the drive can 
continuously read or write data. Of course, each drive 
should ideally be rated on actual applications. In 
addition, newer model drives may offer faster 
throughput rates due to improved actuators. 
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In addition to access times and throughput rates, 
the program also measures target overhead. This 
measurement detects how much time the drive 
spends in decoding the command sent from the 
benchmark program. 

In testing disk drives, system integrators must be 
aware of a variety of overheads, such as those 
imposed by the operating systems, the buffers and 
the caches. When testing throughput, they must take 
into consideration the general parametrics of the 
drive, such as average access time, seek time and 
track-to-track access time. And, of course, 
performance data depends on how efficiently system 
integrators implement the SCSI device channel. 

Andy Hospodor is director of engineering for 
Micro Consulting Associates, Santa Clara, Calif., a 
company specializing in assembly language 
programming and test evaluation software. 
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The only 
impediment to 
the universal 
use of SCSI is 
lack of 
knowledge. 

tive side, system integrators don 't always have 
plug-and-play SCSI compatibility. 

Apple Computer Inc.'s Macintosh Plus, for 
example, has a SCSI-like port to increase the 
flexibility and extensibility of the system. How
ever, most integrators have found that the 
Apple implementation isn't exactly SCSI. 

Thus, developers using the Macintosh Plus 
don't necessarily have full SCSI compatibility. 
But I. Dal Allan, president of ENDL Consult
ing, Saratoga, Calif., points out that Apple's 
approach is typical. "Apple, like most compa
nies, took a vendor-unique approach to the 
integration of SCSI-theirs was a little more 
unique than others. SCSI merely provides a 
common approach to the interconnection of 
diverse devices," Allan explains. 

One company that takes advantage of Ap
ple's MacBus version of SCSI is National In
struments with its Lab VIEW software-develop
ment environment. For $1 ,500 to $2 ,000, 
depending on board choices and options, devel
opers can obtain a SCSI-to-IEEE-488 GPIB 
that allows the Macintosh to talk to the IBM 
PC as an instrument. Developers can then use 
the LabVIEW software to create a host of 
applications. 

"We use the Macintosh because it provides 
the necessary bit-mapped display for creating 
our various control panels," explains James 
Truchard, president of National Instruments. 
He says that the LabVIEW software, which is 
used to create test diagrams and to control the 
bus, can be viewed as a software extension of 

GPIB and SCSI. 
SCSI's 4M bytes per second transfer rate in 

the synchronous mode and its implementation 
with a 50-pin flat cable triggers the interest
albeit slight-in using it to create limited-area 
networks. How limited? SCSI restricts the dis
tance for asynchronous transmissions to 6 me
ters and synchronous to 25 meters. According 
to Tom Gardener, one of the developers of 
SCSI and currently president of The System 
Surety Consulting company in Los Altos Hills, 
Calif., running 50-pin cable around a building 
is foolhardy at best and is subject to ruin by 
noise, at any rate. 

But at least one company is betting on SCSI
based host-to host connections for transferring 
files between dissimilar systems. Dayna Com
munications Inc. has developed a $595 package 
called FT I 00 that allows users to transfer files 
between a Macintosh and a PC over the SCSI 
bus. 

The primary purpose of SCSI is to extend 
open-system architectures by expanding the 
"openness" to peripheral subsystems. "We've 
spent a great deal of time making SCSI a 
flexible, usable tool," says ENDL's Allan, who 
is also vice-chairman of the ANSI X3T9.3 
committee and a member of the SCSI advisory 
board, "The only impediment we have to its 
universal use is lack of knowledge." D 
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YOU'RE FACING 
THE PROBLEMS. 

INTERFACE '87 
The force behind commu
nications and Information 
networking solutions. 
INTERFACE '87 unites you with 
the latest innovations in commun
ications equipment and services. 
Networking products. LANs. 
Peripherals. Fiber optic systems. 
Software. Cabling systems. Office 
automation equipment and 
systems. Satellites. Earth sta
tions. The solutions at the core of 
greater productivity. 

To help you understand and 
implement the solutions you need, 
the INTERFACE '87 Conference 
reveals and explains the most 
pressing technical, applications 
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and management issues. Industry 
experts explore such topics as 
Virtual Connectivity, Voice/Data 
Integration, Network Implementa
tion, and LANs. You'll examine 
case studies that reveal how 
others have solved problems 
you're facing. Learn new meth
ods of meeting the increasing 
challenges your people and 
systems face. And equip yourself 
with new skills for coping with 
and conquering the age of 
technology. 

And with such highlights as the 
gala Awards Banquet and the 
Executive Briefing, the show 
gleams with excitement and 
innovation. 
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The reliable side. 
At Quantum, we put at least half our thinking into making 
disk drives reliable. 

Our Q200 Series'" of 51/4" intelligent disk drives is 
the perfect example of achieving near-perfection. 

The specified mean time between failure for our 
Q200 Series is 25,000 operating hours. Our customers' 
incoming acceptance rate for all our products is over 99%. 
And the many ship-to-stock programs with our customers 
underscore a confidence level that's even higher. 

The extravrdinary reliability of our Q200 Series 
drives is the result of the out-of-the-ordinary things we do 
to make them that way. 

Because we were the first to make intelligent 51/411 

disk drives, we have more field-proven experience in 
making them to last. And because we designed both the 
SCSI controller electronics and the drive, they truly 
perform as if they were made for each other. 

The Q200 Series drives are available in 53MB, 
BOMB and 160MB (formatted) capacity models. And our 
new custom-designed, semi-automatic manufacturing line 
in Milpitas has the capacity to make these high quality 
drives at the rate of one every 30 seconds. So availability 
is one more thing you can rely on -from Quantum. 

Quantum Corporation, 1804 McCarthy Blvd., 
Milpitas, CA 95035 (408) 262-1100. TWX 910-338-2203. 
Eastern Regional Sales: Salem, NH (603) 893-2672. 
Western Regional Sales: Santa Clara, CA (408) 980-8555. 
European Sales: Frankfurt, West Germany 069-6666-6167. 
Qu~tum products are distributed in the United States and 
Canada by Arrow Electronics and Marshall Industries. 

Q250(53MB) Q160 (160MB) Q280(80MB) 

Quantum 
First In Intelligent Disk Drives 

Q200 Series and DisCache are trademarks of Quantum Corporation . 0 1986 Quantum Corporation. 
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The innovative side. 
At Quantum, we put at least half our thinking into making 
disk drives innovative. 

Our Q200 Series"' of intelligent disk drives is the 
best example of doing things ever better. 

The half-height 53MB and BOMB (formatted) 
capacity models were the very first intelligent drives intro
duced - a major advancement in disk drive architecture, 
integrating a custom SCSI controller into the drive itself. 

Soon thereafter, we introduced our full-height 
160MB (formatted) capacity intelligent disk drive. This 
new model in the Q200 family incorporates yet another 
major advance - DisCache;· a look-ahead, high-speed 
memory to significantly increase data throughput, with 
programmable options for individual application needs. 

All three models in the Q200 Series use the same 
heads, the same media, and the same integrated controller 
design. They also use the same SCSI interface and support 
the same software commands, utilizing the industry stan
dard common command set. That's why we can guarantee 
compatibility among the family, making it easier than ever 
to upgrade and enhance your systems - now and with 
future products. So if you're looking for future innovations, 
Quantum is where to look first. 

Quantum Corporation, 1804 McCarthy Blvd., 
Milpitas, CA 95035 (408) 262-1100. TWX 910-338-2203. 
Eastern Regional Sales: Salem, NH (603) 893-2672. 
Western Regional Sales: Santa Clara, CA (408) 980-8555. 
European Sales: Frankfurt, West Germany 069-6666-6167. 
Quantum products are distributed in the United States and 
Canada by Arrow Electronics and Marshall Industries. 

Q250(53MB) Q160(160MB) Q280(80MB) 

Quantum 
First In Intelligent Disk Drives 

CIRCLE NO. 34 ON INQUIRY CARD 

Q200 Series and 01sCache are trademarks of Quantum Corporation. C 1986 Quantum Corporation. 



There's a difference between 
Illaking news and making drives. 

While others are announcing high-capacity SCSI drives, Maxtor 
is shipping them. 

That should come as no surprise. Because our new SCSI drives 
are based on the same proven technology as the tens of thousands of 
STS06/412 and ESDI drives weve aheady shipped. 

They're called the XT-3000"' Series. The difference is they feature 
an embedded SCSI controller with an extensive aamand set. 

And the fact that they come with capacuies 76Q~gaa~ 
really isn't news at all. 

Once you consider the source 
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ADVANCED CONTROLLERS 
MAXIMIZE BUS BANDWIDTH 

Both Multibus II and VMEbus 32-bit protocols have distinct advantages 
when applied to wide-bandwidth multiprocessor systems, but the associated 

controllers are more crucial in optimizing performance 

Tom Thawley and E.E. Godsey 
lnterphase Corp. 

Users and system integrators demanding 
higher performance from their computer sys
tems are turning to high-bandwidth, nonpro
prietary 32-bit buses, such as VMEbus and 
Multibus II. Multiple rigid disk controllers, 
high-speed Ethernet interconnects and multi
processing schemes are all fueling this trend. 
But coming as close as possible to bus band
widths of 40M bytes per second depends on 
choosing disk, tape and network controllers 
that make the most of the available bandwidth. 

For example, the increased availability and 
lower cost of high-data-rate rigid disk drives are 
important factors driving the need for im
proved bus performance. SMD (storage module 
device)-E drives now run at 3M bytes per 
second, and ESDI (enhanced small device in
terface) drives will soon attain that rate. Syn
chronous SCSI (small computer systems inter
face) devices can run at 4M bytes per second; 
IPI (intelligent peripheral interface) Level 2 
drives will soon operate at 1 OM bytes per 
second. 

To effectively decouple the system bus from 
the peripheral, and not degrade system perfor
mance, a controller must be able to transfer 
data across the bus much faster than it transfers 
it to or from the peripheral. As high-perfor
mance peripherals become more common, con
trollers will begin pushing against the capabili
ty limits of the system bus. 

The trend toward solving throughput prob
lems by employing multiple processors is also 
increasing system bus utilization. Passing inter
mediate results from processor to processor 
across the system bus tends to load up the bus, 
requiring better use of bus bandwidth. 

Multibus II's and VMEbus' high-bandwidth, 
32-bit data paths will play major roles in the 
next generation of microcomputer systems. 
Each bus has distinct advantages for system 
integrators (MMS, August 1985, Page 77; Sep-
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MIMORY BUSIS 

tember 1985, Page 129). But regardless of the 
bus specified, system integrators must config
ure controllers and peripherals to maximize 
bus throughput and eliminate bottlenecks. 

Saturation calls for hard choices 

Typically, high-performance systems are lim
ited by one resource: bus bandwidth. It is easy 
to add more memory, disk drives, processors 
and communications lines. But once the main 
system bus becomes saturated with these de
vices, system integrators are confronted with 
several hard choices. 

For starters, they can upgrade to a higher 
performance bus that offers increased band
width. This bus, however, will not solve the 
problem if the controllers cannot take advan
tage of the increased bandwidth. Alternatively, 
they can redesign the hardware so that multiple 
buses share data traffic, or redesign the soft
ware so that less data is passed across the 
system bus. Finally, they can upgrade to higher 
performance controllers that more effectively 
utilize bus bandwidth. 

Consider the bus-bandwidth utilization 
problems system integrators can encounter 
with a typical multiprocessor system. Except 
for tlae system processors, which access memo
ry over private memory buses, the rigid disk 
controller, half-inch-tape-drive controller, 16-
channel serial 1/0 card and the Ethernet node 

_SOURCE: I NTERPHASE CORP. 

Fig. 1. Based on 
a high-perfor
mance system 
bus, a typical 
multiprocessor 
system includes a 
rigid disk control
ler, half-inch tape
drive controller, 
16-channel serial 
1/0 card and 
Ethernet node 
processor. Two 
dual-ported mem
ories handle inter
processor com
munication. 
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Fig. 2. Five pro
cesses on the 
multiprocessor 
system use over 
two-thirds of the 
available bus 
bandwidth. A 25 
percent to 30 per
cent increase in 
bus loading could 
saturate the bus. 

processor all hang off the common system bus 
(Fig. I). The dual-ported memories, attached to 
both the private buses and the system bus, 
handle interprocessor communications. 

Dividing the amount of data transferred 
across the bus per second by the maximum 
data-transfer rate and multiplying by I 00 cal
culates the percentage of available bus band
width utilized by each process in the system. 
For example, if the rigid disk controller spends 
120 msec out of each second moving data 
across the bus it is using 12 percent of the 
available bus bandwidth. For maximum useful
ness the analysis should be made for average, 
heavy and absolute worst case loading condi
tions. 

Calculate bandwidth load 

The following calculations illustrate the per
centage of bus bandwidth available for each 
process in the system under a heavy (but not 
worst case) load. 

For the rigid disk drive: 
• 24M-bit-per-second (bps) data rate 
• 20 percent reduction because of format

ting 
• 50 percent utilization 
• I OM-byte-per-second direct memory ac

cess (OMA) controller 
• (24M bps) x 0.80 x 0.50+(8 bits per 

byte)= 1.2M bytes per second 
• (1.2M bytes per second)+(IOM bytes per 

second)( I 00)= 12 percent of bandwidth used . 
For the half-inch tape drive: 
• 6,250 bits per inch (bpi) running at I 00 

inches per second (ips) 
• Effective throughput of I 00 percent on 

long records when tape is -streaming 
• I OM-byte-per-second OMA controller 
• I byte for each transfer on the nine-track 

tape (8 bits wide with a parity bit) 
• (6 ,2 50 bpi)x(JOO ips) x I.O x( I byte trans-

SYSTEM FUNCTIONS EAT UP BUS BANDWIDTH 
PERCENTAGE OF BUS BANDWIDTH USED 

DISK TAPE 16-CHANNEL ETHERNET NODE INTERPROCESSOR UNALLOCATED 
DRIVE DRIVE SERIAL 1/0 PROCESSOR COMMUNICATIONS BANDWIDTH 

32.9% 

' 1.2M BYTES: 15.4K BYTES 312K 100K 
BYTES BYTES 

625K BYTES 

NUMBER OF BYTES TRANSFERRED PER SECOND 

SOURCE: INTERPHASE CORP. 
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ferred per bit)=625K bytes per second 
• (0.625M bytes per second)+( I OM bytes 

per second)( I 00)=6.2 percent of bandwidth 
used. 

For the 16-channel serial I/O card: 
• 16 full-duplex channels at 9,600 baud 
• 50 percent effective utilization 
• Programmed I/O, including interrupt re

sponse time, limits effective data rate to 200K 
bytes per second. 

• For ASCII coded data, I 0 serial bits for 
every 8-bit byte (I 0 bits per byte) 

• (16 channels)x2x(9,600 baud) x0.50+(10 
bits per byte) = 15.4K bytes per second 

• ( 15.4K bytes per second)+(200K bytes per 
second)( I 00)= 7. 7 percent of bandwidth used. 

For the single-channel Ethernet card: 
• IOM bps 
• 25 percent effective throughput 
• IM-byte-per-second programmed I/O 
• (IOM bps) x 0.25x(8 bits per byte)= 

3 12. 5 K bytes per second 
• (0.3125M bytes per second)+( IM bytes 

per second)( I 00)=3 l.2 percent of bandwidth 
used. 

For interprocessor communications: 
• I OOK bytes per second 
• I 00 percent duty cycle 
• IM-byte-per-second OMA (large-scale in

tegration OMA controllers) 
• ( IOOK bytes per second)x 1.0= IOOK bytes 

per second 
• (0.1 OOM bytes per second)+( IM byte per 

second)( I 00)= I 0 percent of bandwidth used. 
The bandwidth diagram in Fig. 2 shows the 

percentage of available bandwidth each process 
uses. The five processes require over two-thirds 
(67. 1 percent) of the available bus bandwidth. 
And this figure does not include miscellaneous 
bus traffic, such as command processing, bus 
traffic caused by exceptional loading on any of 
the channels or error processing. 

Headed for saturation 

The calculations are disturbing because they 
demonstrate that a 25 percent to 30 percent 
increase in bus loading could use up the avail
able bus bandwidth. In a multiuser workstation 
environment this might only cause slower re
sponse. In a real-time system, however, total 
disaster might result if the controlled process 
gets out of control. 

Because it offers no room for expansion, 
system integrators should avoid loading a sys
tem this heavily. Thus, two or three additional 
processors could not be added to boost system
processing capability. And, three or four addi
tional disk controllers could not be used to 
implement a disk-striping scheme, in which a 
file is allocated over several disks to speed up 
transfers to and from disk. In short, no unallo-
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Newbury brings i1s European 
winners to America! 

Newbury Data is giving American OEMs 
and distributors their fast, their compact, 

theirefficient, theirreliable, their proven 
world-class disk drives. 

Newbury Data now brings two high-capacity disk drive series 
to this side of the Atlantic- the 65 MB to 380 MB 5.25" and 50 
MB 3.5" Winchesters-both proven leaders throughout Europe. 
Newbury's world-class design, manufacturing and support capabilities 
are giving Americans a new freedom and opportunity to gain from com
petitive advantages that have long been recognized by Europe's leading 
advanced system developers. But then, this is the kind of total advantage 
you should expect from the company that is the leading independent peri
pherals manufacturer in Europe. 
Newbury Data's proven 5.25" Winchesters are in a world-class 
of their own. This family of 5.25" disk drives delivers users a range of 
unformatted storage capacities from 65 to 380 MB. The 1000 (65, 85, 105, 
140 MB) and 2000 (190 MB) series otter ST-5061412 interfaces and the 
4000 (175, 380 MB) series otters an ESDI interface. Data access limes 
have been reduced a tull 15 percent, to as low as 25 ms. 
Newbury Data's brand new "Penny" 3.5" Winchester 50 MB 
has no world equal. The new 3.5" "Penny" is now in full production, 
fully proven and fully tested- unequalled in its advanced combination of 
unformatted high capacity, fast data access under 40 ms, and compact 
size. Newbury Data's 50 MB "Penny" drive is especially tailored tor data-
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intensive microcomputer applications. The innovative use of surface
mounted devices and other advanced manufacturing techniques deliver 
major benefits including outstanding product durability and reliability 

Successful? Yes, Newbury Data disk drives are turning in world-class 
performances around the world. 

N~'Lry Data 
Europe's Leading lndependen/ Peripherals Manufacturer 

NEWBURY DATA , INC. North American Headquarters 
2200 Pacific Coast Hwy. , Suite 208 
Hermosa Beach, CA 90254 
Phone: (213) 372-3775 

Regional Sales Offices: Austin (512) 834-7746, Boston (617) 273-2161, 
Los Angeles (213) 372-3775, San Francisco (415) 254-8350 

r---------------------
For American OE Ms and Distributors Only. 
D Rush details on Newbury's 5.25" fully family of world-class drives. 
D Rush details on Newbury's 3.5" "Penny" for my microcomputer 

applications. 
D Send data on Newbury's world-class printers, too-both Tex/

Processing and Multi-Function models. 

Title 

Ph-One 

Address 

Slate lip 



From LaPine. The 3.5-inch Winchester specialists. 
More power in less space. If you're 
designing tomorrow's microsystems, size 
is a critical factor. Because today's buyers 
want their desk back. Your job is to pro
vide the performance they want-in the 
footprint they demand. 
3.5-inch answers. LaPine Technology 
offers a comprehensive line of 3.5-inch 
Winchesters. 20 MB, 30 MB and 40 MB 
formatted. All utilize industry standard 
interfaces. So you can pack in the perfor
mance you need now, with a clear growth 
path for the future. 
Features that sell systems. LaPine's 
engineering excellence and design 
innovations can set your products apart. 
For instance, LaPine's proprietary head
lifter automatically prevents head/disk 
wear, stiction and shock damage. And 

our new stepper motor design (L T400) 
achieves a 35 ms access time without the 
cost of expensive voice coil technology. 
Experience. Reliability. Dependability. 
Our Titan® product line offers field
proven reliability, with over 50,000 units 
installed in a wide range of applications. 
Additionally, our unique partnerships with 
Kyocera and Prudential-Bache provide 
the manufacturing capability and financial 

Titan Product Line 
LT200 LT300 LT400 

Capacity• 21Mbytes 32Mbytes 43Mbytes 
Access 65ms 65ms 35ms Time 
Interface ST412 ST412 SCSI 

RLL 
"Fonnatted 
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stability to become your primary disk drive 
supplier. Today, and tomorrow. 
The experts in 3.5-inch. If you're 
designing and building next-generation, 
small-footprint systems, you should talk to 
LaPine. We've got the products you need 
-available now, at competitive pricing. 
Let us provide small answers to one of 
your biggest problems. 

(408) 262-7077 

LAPIN: 
T E C H N 0 L 0 G Y 
182 Topaz Street 
Milpitas, CA 95035 
FAX: 408-945-9949 
Telex: 171693 



cated bus bandwidth is available to accommo
date additional processes on the bus. 

Avoid these heavily loaded systems because 
response times tend to degrade seriously as bus 
utilization exceeds 50 percent. If a process 
must wait for bus access, total response time 
will be longer than if the process were able to 
use the bus immediately. In a heavily loaded 
system, lower priority processes will experience 
a degradation of response time long before the 
bus is actually saturated. 

Fortunately, advanced controllers can mini
mize use of available bus bandwidth and free 
up bandwidth for expansion of system capabili
ties. As it uses more than 30 percent of the bus 
bandwidth, the Ethernet node processor in the 
example is an obvious candidate for replace
ment. Replacing it, for example, with a node 
processor providing an on-board MC68020 mi
croprocessor and Interphase's 30M-byte-per
second proprietary BUSpacket interface. 

As an intelligent Ethernet node processor it 
can implement the higher layers of the commu
nications protocol, which would tend to reduce 
the amount of bus traffic. But the greatest 
improvement would be achieved by the BUS
packet interface, which moves data very fast 
across the bus via OMA. 

Redoing the previous bandwidth calculations 
with such a node processor produces the fol
lowing results-and a significant improvement 
in bus-bandwidth utilization: 

• One Ethernet channel at I OM bps 
• 25 percent effective throughput 
• 30M-byte-per-second OMA 
• (!OM bps)x0.25-:-(8 bits per byte)= 

3 l 2.5K bytes per second 
• (0.3 l 25M bytes per second)-:-(30M bytes 

per second)( 100)= 1.0 percent of bandwidth 
used. 

This example also demonstrates the impor
tance of using disk controllers that conserve 
bus bandwidth when implementing disk-strip
ing schemes across several high-speed disks. In 
this regard, four 1 OM-byte-per-second control
lers would saturate the system bus, attempting 
more than I 03 percent utilization. 

With a high-performance 30M-byte-per-sec
ond SMO controller, such as lnterphase's 
V/SMO 4200 Cheetah (or an ESDI controller, 
such as the V /ESDI 4201 Panther), the system 
could easily handle four to eight disk control
lers, as demonstrated by the following calcula
tions for the V/SMO 4200 Cheetah: 

• 24M-bps rigid disk data rate 
• 20 percent reduction in effective data rate 

from formatting 
• 50 percent utilization 
• 30M-byte-per-second OMA controller 
• (24M bps)x0.8x0.5-:-(8 bits per byte)= 

l .2M bytes per second 
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• ( l .2M bytes per second)-:-(30M bytes per 
second)( 100)=4.0 percent of bandwidth used. 

Thus, four of these controllers could imple
ment disk striping and utilize only 16 percent 
of the available bus bandwidth. Further reduc
tions in bus bandwidth could be achieved by 
substituting a high-performance half-inch-tape 
controller, such as lnterphase's V /Tape 3209: 

• 6,250 bpi running at I 00 ips 
• 100 percent throughput when tape is 

streaming 
• 25M-byte-per-second OMA controller 
• (6,250 bpi)X(lOO ips)xl.Ox(l byte per 

transfer)=625K bytes per second 
• (0.625M bytes per second)-:-(25M bytes 

per second)(100)=2.5 percent of bandwidth 
used. 

Bandwidth saved 

As the diagram in Fig. 3 illustrates, substitut
ing high-performance controllers in the exam
ple system produces a significant improvement 
in bandwidth utilization:· Unallocated bus 
bandwidth increases to 62.8 percent from 32.9 
percent (Fig. 2), even with the additional con
trollers needed to support disk striping. 

With high-performance controllers the five 
processes supported on the bus now use only a 
little more than one-third of the available bus 
bandwidth. This leaves almost two-thirds of the 
bus bandwidth unallocated to accommodate 
future expansion. 

Increasing from four to eight the number of 
disk controllers used to support disk striping 
would still leave almost one-half of the bus 
bandwidth available. In a system this lightly 
loaded significant increases in bus loading 
would not noticeably degrade system response 

CONTROLLERS 

Fig. 3. High-per
formance con
trollers in the 
multiprocessor 
system use only 
one-third of the 
bus bandwidth, 
leaving almost 
two-thirds free for 
future system ex
pansion. 

HIGH-PERFORMANCE CONTROLLERS 
CUT BANDWIDTH USE 

PERCENTAGE OF BUS BANDWIDTH USED 
DISK 1 16-CHANNEL SERIAL VO 

; DISK 2 Ell-IERNET NODE PROCESSOR 
: QISK 3 I : INTERPROCESSOR 
I I DISK4 • I COMMUNICATIONS UNALLOCATED 

: I TAPE
0 DRIVE : BANDWIDTH 

I I I 

1 I 1 OOK BYTES 
: 312K BYTES 

15.4K BYTES 
: 6°25K BYTES NUMBER OF BYTES 

. 1.2M BYTES TRANSFERRED PER SECOND 
I 1.2M BYTES 

1.2M BYTES 
.2M BYTES 

SOURCE: INTERPHASE CORP. 
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time, even on the lowest priority processes. 
Although these calculations are based on 

products from Interphase, similar calculations 
can be applied to high-performance controllers 
from other major independent manufacturers. 

These include Central Data Corp., Ciprico Inc. , 
Dual Systems Corp., Emulex Corp. and 
Xylogics Inc. 

High-data-rate peripherals, multiprocessor 
configurations, Ethernet interconnects and 
disk-striping techniques continue to make in
creasing demands on high-bandwidth system 
buses. The important question for system inte
grators is not which high-performance bus to 
select but how to effectively utilize the band
with of the bus selected. D 

Tom Thawley is executive vice-president of 
lnterphase Corp., Dallas. Before joining lnterphase 
in 1977 he was manager of hardware development 
for Danray Inc. and design engineer with 
Teleswitcher Corp. Ernest E. Godsey is product 
marketing manager at lnterphase. Previously, he 
was manager, design engineering, vertical 
products for Harris Corp. 

Interest Quotient (Circle One) 
High 486 Medium 487 Low 488 

$1BILLION+ 
That's the estimated contract value of 

AFCAC 251 SMSCRC 
Honeywell's Federal Systems Division is a major supplier of system 
solutions to the Federal Government. We intend to bid on AFCAC 251 
as a prime contractor. We are looking for hardware, software, commu
nications and training solutions to the AFCAC 251 requirements for 
inclusion in our proposal to the Government If you have products 
that meet the AFCAC 251 requirements and would like to be consid
ered as a possible subcontractor in our bid, please send a proposal and 
product literature to: 

Jerilyn Gibbs 
Manager, Subcontracts Administration 
Honeywell Federal Systems Division 
7900 Westpark Drive 
McLean, Virginia 22102 
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Honeywell 
Federal Systems Division 
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• Unlnterruptlble Power Systems -
Complete Power Support for your IBM or equivalent 

computer. No matter how large - or how small - from 
PC to Mainframe - Emerson has the UPS sized for your 
system I 

Complete Power Protection against spikes, surges 
and line noise - Complete Power Support during 
brownouts and blackouts - Emerson UPS provides it all 
In one easy to operate unit. 

Don't let your computer go unsupported for even 
one more clayl 
Mi•~ Ms the JQOst ex~ve line of UPS from 

If you even think you have a power 
problem - chances are IJOU do/ 
Call Emerson at 1·80CHlads.~ 
Ext. 20 for Power Support 
Solutions. 



The people who make Seagate 



the f rrst name in disc drives: 

"My teenage sons think we moved to California 
from Germany so they could go surfing. But 
I came here to Seagate to build the best disc 
drive motors in the world;' said Gunter Heine, 
General Manager of Seagate's Motor Division. 

Gunter and his motor engineering team 
designed our stepper motor assembly line and 
most of our tools and automation equipment. 

"We design the motors and develop the manu
facturing process," Gunter said. 'This allows 
us to work closely with the drive designers day 
by day so the drive and the motor are perfectly 
matched." 

Because we control the entire process, the 
drives are built with the consistent quality that, 
to Gunter, is a matter of professional pride. 

OEMs have come to expect this kind of relent
less emphasis on quality from Seagate. That's 
one reason they've bought more than 4 million of 
our 5V4'' hard disc drives. 

Seagate's reputation is built by its people. If 
you think your drives should be made by dedi
cated experts like Gunter, call us. 

800-468-DISC. In California, 800-468-DISK. 

&5' Seagate 
The first name in disc drives. 
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With Ciprico hardware, software, and humanware, 
you can make a more comfortable decision 

We start by taking your time frame 
for designing a high performance 
microcomputer or supermicro as 
seriously as you. You'll receive an 
intelligent disk or tape controller 
board for evaluation as your sched
ule dictates. 

That's humanware. 
So is the experienced team we 

assign to help you get your board 
up and running. And our pledge to 
get back to you within four working 
hours any time you contact us 
during evaluation. 

Software you can take for 
granted is a driver written by our 
engineering staff to take full advan
tage of your system's performance. 
MULTIBUS is a reg istered trademark of Intel Corp. 

We can provide it with your board. 
Visit our plant and you'll see 

how we develop nfNll boards 
timely and reliably- with 
advanced design tools and a 
large library of proven firmware 
modules written in "C''. Also, 
we have a comprehensive 
industry-leading ESD 
program, burn-in, 100% 
in-circuit testing, and 
functional stress testing. 

In other words, you'll 
see you can take it for 
granted that every board 

2955 Xenium Lane 
Plymouth, MN 55441 
(612) 559-2034 

will arrive on time and ready to work. 
(In rare cases, if repair is ever 

needed, take it for granted that we'll 
provide 48-hour turn-around.) 

You'll even find us easy to 
work with. 

Another thing to take for 
granted is our R&D commit
ment to develop the highest. 
performance controllers. One 
good example is our new 
Rimfire 3400. This intelligent 
VMEbus ESDI disk controller 

• features a unique 512 Kbyte 
intelligent caching architectu re 
and a command queuing soft
ware interface. For more 
information on all Ciprico con
trollers, for VMEbus and 
MULTIBUS I & 11, contact us now. 

I 
Clprlco Inc. 

You can take us for granted 
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1/.i-INCH TAPE CARTRIDGE DRIVES AND SUBSYSTEMS 

I 
/1 I 

3M CO. (DATA RECORDING DIV.) 
Building 225-5N-04, 3M Center, St. Paul , MN 55144, (612) 733-7297 
HCD-134 Start/stop, 134 32 10,000 120 

streaming (formatted) 
MCD-403 start/stop, 40 24 10.000 60 

streaming (formatted) 
MCD-405 Start/stop, 40 24 10,000 60 

streaming (formatted) 

ACCESS INFORMATION CONCEPTS INC. 
1372 Broadway, 17th floor, New York, NY 10018, (212) 221-8764 
PBS-60E/044 startfstop, 30-60 9 10,000 90 

strnmlng formatted 
PBS-60E/036 start/stop, 30-60 9 10,000 90 

streaming (formatted) 
TVK-601/036 Start/Stop, 30-60 9 10,000 90 

streaming (formatted) 

ALGO INC. 
9198-C Red Branch Rd. , Columbia, MD 21045, (301) 730-7442 
1200 Start/ op 5.3 4 1600 
(subsystem) (formatted) 
1600 start/stop 20 4 6400 30 
(subsystem) (formatted) 

ALLOY COMPUTER PRODUCTS INC. 
100 Pennsylvania Ave., Framingham, MA 01701 , (617) 875-6100 
APT-60 sfreamlng 60 12 6400 39, 8 

(formatted) 
FT-60 streaming 60 12 39, 78 
(subsystem) (formatted) 
PC-OICTAPE streaming 59 9 10,000 90 
(subsystem) (formatted) 

ANALOG Ii DIGITAL PERIPHERALS INC. (ADPI) 
815 Diana Dr., Troy, OH 45373, (513) 339-2241 
DC300 sop 18 6400 30 

(unformatted) 
Feedback start/stop 4/18 4 1600/ 30 
340/344 (unformatted) 6400 

ANRITSU AMERICA INC. 
15 Thornton Rd., Oakland, NJ 07436, (201) 337-1111 
OMT730JG Start/ op 40 8 

(unformatted) 
DMT730JP start/stop 40 8 

(unformatted) 
DMT730KP streaming 40 8 

(unformatted) 

ARCHIVE CORP. 
1650 Sunflower Ave., Costa Mesta, CA 92626, (714) 641 -0279 
3240/3540 streaming 61 .5 20 

(unformatted) 
40 

(formatted) 
Scorpion streaming 64.8 9 

(unformatted) 
60 

(formatted) 
Super streaming 135 15 
Scorpion (unformatted) 

BRAEMAR CORP. 

125 
(formatted) 

11400 Rupp Dr., Burnsville, MN 55337, (612) 890-5135 
OicBac 350 streemmg 60 

OicBac 525 streaming 

CIPHER DATA PRODUCTS 

(unformatted) 
60 

(unformatted) 

24 

24 

10101 Old Grove Rd., San Diego, CA 92131 , (619) 578-9100 
525 FloppyTape streaming 32 6 

(unformatted) 
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7700 30 

7700 30 

7700 90 

10,000 25750 

8000 90 

10,000 72, 90 

10,000 75, 90 

10,000 75, 90 

6400 78 

I ~ 

I I #1 
70 SCSI 

21 .2 SCSI, OIC-36E 

21 .2 SCSI, OIC-36E 

62.5 

62.5 

62.5 

OIC-36 

OIC-36 

2.4 S232C, 
IEEE 488 

2.4 RS232C, 
IEEE 488 

250 SA450, A475 

30 IBM PC/XT 

33 IBM PC/XT 

6 

6/24 RS232C, RS422 

250 

28.9 

86.7 

31 .25/ 
62.5 

'G --B 

Pertee 

Pertee 

s d. flexible 
disk 

3.2 x . x8 
(internal) 

1.625X4X6 
(internal) 

1.625x5.75x6 
(internal) 

OIC-24 2:2 x6x 13.38 
(standalone) 

OIC-24 2.25 x 6x 13.38 
(standalone) 

OIC-24 1.63x5.75x8.5 
(internal) 

PE 5x7x14 
(standalone) 

MFM 5x 7 x 14 
(standalone) 

MFM 3.25X6.9x5.75 
(internal) 

MFM 5.25 x 8.75 x 15.25 
(standalone) 

OIC-24 5x8.5x16 
(standalone) 

PE x x8 

OIC-40 

(Internal) 
8 x 8 x 13 

(standalone) 

.6x9x 
(standal ne) 
4.6 X8.7X9.3 
(standalone) 
4.6x8.7x9.3 
(standalone) 

.625x 5.75 
(internal) 

90 OIC-02, OIC·36, OIC-24 3.38 x 5.87 x 8.2 

90 

94 

94 

SCSI (internal) 

OIC-02, OIC-36 OIC-120 3.38x5.87x8.2 
(internal) 

OIC-103, IBM 
bus, SCSI 

OIC-103, IBM 
bus, SCSI 

OIC-100 

OIC-100 

1.625x4 5.75 
(internal) 

1.625x 5.74 x 6 
(internal) 

62.5 SA450, SASSO 3.Z5Xo.75x8 
(internal) 

11 ..;:: 

Circle 342 

1,195(01); 
910(0100) 
240(0500) 

240(0500) 

Circle 343 

1,545(01) 

1,245(01) 

795(01) 

Circle 344 

2,585(01); 
1,938(0500) 
2,995(01); 

2,246(0500) 

Circle 345 

995(01) 

2,295(01) 

Circle 346 

985(01) 

2,195/ 
2,250(0100) 

Circle 347 

Circle 348 

590(01); 
388(0500) 

1,120(01 ): 
880(0500) 

1,400(01); 
1,000(0500) 

Circle 349 

525(01); 
320(0500) 
525(01); 

320(0500) 

Circle 350 
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1/4-INCH TAPE CARTRIDGE DRIVES AND SUBSYSTEMS 

I 
,~ I I' I 

• I I /,i' 8 

I /1 I LI 14~1.ll 11 ~ ..;:: 

540 streaming 60 9 10,000 90 87 OIC-02, OIC-36, OIC-02, 
(unformatted) SCSI OIC-24 

5210 FloppyTape streaming 32 6 6400 78 62.5 SM50.SMIO 
(subsystem) (unformatted) 

CMS Circle 351 
3080 Airway, Costa Mesa, CA 92626, (714) 549-9111 
T-120 start/stop 20 4 10,000 90 90 oontn>lllr .nr OIC-02 1,095(01); 

(formatted) 425(0500) 
T-160 start/stop 60 9 10,000 90 90 controller card OIC-02 1 ,495-1,595(01 ); 

(formatted) 610-625(0500) 

CONTROL DATA CORP. Circle 352 
8100 34th Ave. South, P.O. Box 0, Minneapolis, MN 55440, (800) 828-8001 
9219X strNllllng 70 11 8000 • 55 1,800(01); 
Sentinel (unformatted) 1,040(0500) 

DATA TRACK USA Circle 353 
9451 Sohap Lane, Columbia, MD 21045, (301) 992-9143 
1600/1600F start/stop 5 1600 30.IO 2.4 ANSI 2,100(01); 

(formatted) 1,800(Q500) 
1700/1700F start/stop 20 4 6400 30, 90 2.4 RS232C MFM 2,495(01); 

(formatted) 1 ,995(0500) 

EMULEX CORP. Circle 354 
3545 Harbor Blvd., Costa Mesa, CA 92626, (714) 662-5600 
ED1 SUHrrili'ig 70 11 8000 55 70 2;795(01) 
(subsystem) (formatted) 
ED2 streaming 60 9 8000 90 90 OIC-36 5.25x19x22 2,750-9,435(01) 
(subsystem) (formatted) (standalone) 

ER3 atrean*lg 60 9 8000 to 90 3,220-15,425(01) 
(subsystem) (formatted) 

EVEREX SYSTEMS INC. Circle 355 
48431 Milmont Or., Fremont, CA 94538, (415) 498-1111 
Excel- SWf/IJOp, 20.7 4 8000 80 86.3 550=615(01) 
Stream 20 atrean*lg (formatted) 
(subsystem) 
Excel- start/stop, 60 9 8000 90 86.3 735-825(01) 
Stream 60 streaming (formatted) 
(subsystem) 
Excel- Start/Stop, 60 9 8000 90 86.3 675(01) 
Stream 60-8 streemlng (formatted) 
(subsystem) 

GENISCO MEMORY PRODUCTS CORP. Circle 356 
10874 Hope St., Cypress, CA 90630, (714) 220-0720 
ECR-30 Stlift/8'0p 20.3 4 6400 30,IO 2il,48 4,500(01) 

(unformatted) 
ECR-31 start/stop 20.3 4 6400 30,90 24, 48 9,500(01) 

(unformatted) 
ECR-32 •wt/llOp 20.3 4 6400 S0.90 24,48 12,800(01) 

(unformatted) 

GENOA SYSTEMS CORP. Circle 357 
73 E. Trimble Rd., San Jose, CA 95131, (408) 945-9720 
3120T SWt/ltOp. 20 4 10,000 90 86.7 OIC-2il ,095(01); 

streaming (formatted) 565(0500) 
3220T start/stop, 20 4 10,000 90 86.7 OIC-02 OIC-24 1,295(01); 

streaming (formatted) 645(0500) 
3260 start/stop. 60 I 10,000 IO 86.7 1,995(01); 

stt9lllllng (formatted) 995(0500) 

HEWLETT-PACKARD CO. (GREELEY DIV.) Circle 358 
700 71st Ave., Greeley, CO 80634, (303) 350-4000 
9142A streamklg 135.4 18 9600 82.5, 33.3 ttP-18 PCT 1,990(01) 
(subsystem) (unformatted) 80 
9144A start/stop up to 67.1 16 10,000 60, 90 30 HP-IB MFM 3,500(01) 
(subsystem) streaming (formatted) 

IRWIN MAGNETIC SYSTEMS INC. Circle 359 
2101 Commonwealth Blvd., Ann Arbor, Ml 48105, (313) 996-3300 
1200 streaming 20 14 8400 38 31.2 

---~ 
MFM 850(01) 

(formatted) ....... 
145AT streaming 40 20 10,000 50 62.5 flexible disk MFM 995(01) 

(formatted) controller 
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Cordata sets the standard in 
AT-compatible personal computers by 
giving you more than the competition. 
Here's how: 
More p,awer. An 8 MHz CPU with no 
wait states. It left the competition in 
the dust in calculation performance 
tests conducted by lnfoWorld 
magazine~ 
More comp,atibility. You can choose 
from a vast number of application 
programs with confidence. 

More emandability. Expansion slots, printer and communications ports, and a 
hefty power supply, provide the ideal platform for demanding applications like 
network file servers. 

The unbeatable 
AT-compatibles. 

More resolution. High resolution 
(640 x 400 pixel) graphics are stan
dard, with an easy-to-read 16 x 16 
dot character font. 
More value. Resellers have always 
enjoyed outstanding margins from 
Cordata. Now, we're offering a 

feature-rich system that is priced to beat the competition and not just meet it. 
More supp,ort. We back our systems with a nationwide Authorized Service 
Center network and the financial and manufacturing muscle of 
the Daewoo Corporation, a multi-billion dollar company. 

But wait, theres more. Find out about 
becoming a Cordata reseller by calling (800) 233-3602 
(in CA: 800-524-2671). 

• 1nt0Wo<ld July 16. 1986 
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cordata 
275 E H11tcres1 Drive. Thousand Oaks. Cahforma 91360 TELEX 650 2696270 
TEL (805)495 5800 In Europe Holland31 324-018111 



1/4-INCH TAPE CARTRIDGE DRIVES AND SUBSYSTEMS 

/1 
245 

KENNEDY CO. 

I 
I 

streaming 40 
(formatted) 

20 

1600 Shamrock Ave .. Monrovia, CA 91016, (818) 357-8831 
6500 strwnilig 60 9 

(unformatted) 
6550 streaming 120 15 

(unformatted) 
6600 1t111amilig 60 or 120 9, 15 
(subsystem) (unformatted} 

NORTH ATLANTIC INDUSTRIES INC. 
60 Plant Ave., Hauppauge, NY 11788, (516) 582-6060 
RoadRunner I stnl8mlng 60 9 

(formatted) 
RoadRunner II streaming 120 15 

RoadRunner Ill 

NORTHERN TELECOM INC. 

formatted) 
120 

(formatted) 

100 Phoenix Dr .. Ann Arbor, Ml 48104, (313) 973-4000 

15 

Flashback stnlatMlg 81 9 
6109-90 (unformatted) 
Flashback streaming 108 12 
6112-90 (unformatted) 

PEREX LTD. 

10,000 50 

10,000 90 

12,500 72 

10,000, 72, 90 
12,500 

8000 90 

12,500 72 

12,500 72 

10,000 90 

10,000 90 

Arkwright Rd., Reading, Berkshire. RG2 OEA, England, (0) 734-751054 
HD6400 sta1,latop 17.5 4 6400 30 

(unformatted) 
QicBack streaming 60 9 8000 90 
tsubsystem) (unformatted) 
Peristream streaming 60 9 8000 90 

(unformatted) 

PRIME COMPUTER INC. 
Prime Park, Natick, MA 01760, (617) 655-8000 
4581 9'Wt,lstop 15 

4585 
(subsystem) 
4651-2250 

QUADRAM CORP. 

streaming 

Start/stop 

(formatted) 
60 

(formatted) 
15 

(formatted) 

4 

9 

4 

One Quad Way, Norcross, GA 30093-2919, (404) 923-6666 

6400 30, 90 

10,000 90 

6400 30. 90 

I ft/ I / 
62.5 flexible disk MFM 1.68 X4.96 x 5.95 

controller 

90 QIC-02, SCSI OIC-11, 
OIC-24 

90 OIC-02, SCSI OIC-11 , 
OIC-24 

90 IBM PC OIC-11, 
OIC-24 

90 OIC-02, OIC-36 OIC-24 

90 OIC-02 QIC-120 

90 SCSI OIC-120 

(standalone) 

1.625x5.75x8 
(internal} 

3.25 x 5.75 x 8 
(internal) 

3.25x5.75x8 
(internal) 

1.625X5.75X8 
(Int~ 

1.625 x 5.75 x 8 
(internal 

1.625x5.75X8 

90 OIC-02, QIC-36 OIC-24 5.75x7.75x3.9 
(internal) 

90 QIC-02, QIC-36 QIC-24 5.75 x 7.75 x 3.9 

24 TTL MFM 

90 IBM PC/AT/XT QIC-24 

90 QIC-02, OIC-38, OIC-24 
SCSI 

24 Prime SO Series Prime 
cept2250 

90 QIC-02 QIC-24 

24 

(internal) 

3 x 7 x 13 
(standalone 
1.ax5.1·"'5-x•9"--

(lntemal) 

(internal) 

7 x 3.88 x 15.6 
(standalone) 

(internal) 

OuadTape 60MB streaming 60 9 8000 90 90 IBM PC/ATty;f OIC-36 
(formatted) 

SIEMENS INFORMATION SYSTEMS INC. (MEMORY PRODUCTS DIV.) 
5655 Lindero Canyon Rd., Suite 325, Westlake Village. CA 91362, (818) 706-8872 
3309 stnlamilig 60 9 8000 90 90 

(formatted) 
3315 streaming 125 15 10,000 72 90 

(formatted) 

SYSGEN INC. 
47853 Warm Springs Blvd., Fremont, CA 94539, (415) 490-6770 
Flat Pak streaming 60 9 
20/60 (formatted) 

Smart QIC-File streaming 

TALLGRASS TECHNOLOGIES CORP. 

60 
(formatted) 

9 

11100 West 82nd St. , Overland Park, KS 66214, (913) 492-6002 

8000 90 

8000 90 

TG-1020i start/stop, 20 12 10,000 75 
(subsystem) streaming (formatted) 
TG-2025e start/stop, 20 12 10,000 75 
(subsystem) streaming (formatted) 

TG-6180 
(subsystem) 

60 
(formatted) 
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11 9600 75 

90 

90 

93.75 

93.75 

60 

QIC-02,QIC-44, OIC-24 
SCSI 

QIC-02, QIC-44, QIC-120 1.69 x 5.88 x 8.45 
SCSI (internal) 

QIC-36 

QIC-103 

OIC-1 03 

QIC-103 

OIC-24 

OIC-24 

2X12X14.2 
(standalooe) 

2x 6x 10 
(standalone) 

OIC-100 1.63x5.7 S:: . 
lintemal) 

QIC-100 4 x 7.1 x 14.95 
(standalone) 

QIC-100 5.3X10x16.4 
(standalone) 

.. ~ 
I/ 
995(01) 

Circle 360 

Circle 361 

800-995(01 ); 
545-680(0500) 

1,215(01); 
835(0500) 
1,260(01); 
880(0500) 

Circle 362 

810(01); 
545(0500) 
929(01); 

625(0500) 

Circle 363 

780(01) 

1,800(01) 

350-700(01) 

Circle 364 

7,000(01) 

4,990(01) 

4,500(01) 

Circle 365 

1,695(01) 

Circle 366 

550(01); 
370(0500) 
895(01); 

595(0500) 

Circle 367 

2,095(01) 
(20M-byte rigid 
disk storage) 

1,495(01) 

Circle 368 

995(01) 

2,295(01) 
(includes 
25M-byte 

rigid disk drive) 
7,495(01) 
(includes 
SOM-byte 

rigid disk drive) 

75 



1/4-INCH TAPE CARTRIDGE DRIVES AND SUBSYSTEMS 

I 
~ I f I I ,, 81 • 1 11,1~ 

I 4 "~ 4'1 /1 I /./~· I 
~~ 

TECHTRAN INC. 
200 Commerce Dr .• Rochester, NY 14623, (716) 334-9640 
817 sWf{s op H5K 1 1600 20 

(unformatted) 
8f8 start/stop 145K 1600 20 

(unformatted) 

TECMAR INC. 
6225 Cochran Rd., Solon. OH 44139, (216) 349-0600 
OIC60AT meammg 60 90 

(formatted) 
OIC60 H streaming 60 9 90 

(formatted) 

5125E streaming 125 15 10,000 72. 90 
(formatted) 

FAD 5000 streaming 26, 5 6. 
(formatted) 

··~·· Business Equipment Supplies, 
Ribbons and Cartridges. .. 

NEW 
FREE 
CATALOG 
With listings for hundreds of 
supplies and accessories for 
computers, office and business 
machines. ' 

Guaranteed quality and satisfaction 
Our new catalog offers the industry's largest selection of ribbons and 
cartridges for your office machines. It also contains details on stock 
computer paper and tapes, power conditioners and control centers, 
cartridges and color identification systems, diskettes and other media and 
accessories. The catalog is easy to use; ordering your supplies is quick 
and convenient. Request your copy today and ask about our free gift offer. 

Toll Free 800-257-7464 
In New Jersey (2011 575-7110 
Ext. 4480-4489 

15 Law Drive 

I I ~ 

lPC7 .25"x 11 
(ltllndalone) 

1.2 RS232C proprietary x7.25x11 
(standalone) 

90 

90 

90 

90 OIC-24, 1.625X5.75X8.5 
QIC-120 (internal) 

MicroPlot's enhanced 
PC-PLOT-Ill graphics 
emulator software package 

• contains all the 
necessary program 
modules to implement 
a complete graphics 
workstation utilizing 
powerful mainframe 
graphics software 

• enables your IBM 
PC and compatibles to 
appear to a 
mainframe as a DEC 
VT-100NT-52, a 
Retrooraphlcs 
VT-640, a Tektronix 
40111t'4014 or a partial 
Tektronix 4027 

11 >;::: 

Circle 369 

'r,260(01); 
945(0100) 
1,610(01); 

1.205(0100) 

Circle 370 

Circle 371 

555(0EM) 

76 

Fairfield, NJ 07006-9990 
Customer Service Division 
TRW lnformalion 
Sys1ems Group 

CIRCLE NO. 44 ON INQUIRY CARD 

659-H Park Meadow Rd Westerville, Ohio 4iOl1 t\..._..788 

CIRCLE NO. 45 ON INQUIRY CARD 
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failure rate. 
• Well-proven mechanical design. 
• Full technical support. 

TANDBERG DATA 
Quality in every bit 

Tandberg Data AIS 
Kje/sasveien 161, P.0.Box 9- Korsvoll, 0808 Oslo 8. 

Phone (47-2) 189090. Telefax (47-2) 189550. 
Telex 74606 tdata n 

*IBM is a registered trademark of the International Business 
Machines Corporation. 

YES, PLEASE, 
I want to know more about 
how TDC 3600 can improve reli
ability and cut my costs. 
0 Have a sales representative call 

0 Send more information 

Name: ..... ................ ........................ ............. ..... .. .... ... ..... . 

Title: ....... .......... ........... ........ ........... .... .............. ............. .. 

Company: ................................ ......................... .............. . 

Address: ......... ............................ .... .. ........ ........ ....... ....... . 

Phone: ................................. ..... ..................... ...... ..... ....... . 

I 
I 
I 
I 
I 

I I 
~------------::!..! 

CIRCLE NO. 251 ON INQUIRY CARD 



Now that Data General has eliminated its Minimum Equipment 
Configuration, systems integrators with DG-based systems can, right 

DG Users Can Now 
Choose Higher Capadties, 

Higher Speeds. 

from the start, choose the best price/ 
performance peripheral subsystems. 

Need more disk space? Choose our 
Argus-emulating MAX-30 Disk Subsystem, 
with on-line capacities ranging from 7 40 
MB to 2.9 GB. Need faster response time? 
Choose our 445 MB MAX-20 Disk Sub-
system with its 18 ms average access time. 

Need massive archival storage? Our new optical disk subsystem will 
satisfy you with on-line capacity of one to four gigabytes. 

For faster back-up, choose Zetaco's ZIP-20 Tape Subsystem, with a 
speed of 200 ips. Is physical space a problem? Our ZIP-10 Cartridge Tape 
Subsystem requires only 10.5 vertical inches of rack space. 



Zetaco has taken the best disk and tape drives offered today and 
combined them with our fully emulating controllers to bring you the 
widest variety of high performance peripherals yet available in the DG 
world. Disk drives are factory formatted , ready to 'plug and play' in your 
CAD, medical, business, government, or other DG-based application. 
All from Zetaco, the leading supplier ofDG-compatible controllers for 
over a decade. 

There's no longer any need to 'settle' for a storage device that isn't 
as fast or as big or as economical as you want. Be choosey Choose Zetaco. 

Call or write today for the full story on Zetaco's high performance 
subsystems: 6850 Shady Oak Road, Eden Prairie, MN 55344, US.A 
(612) 941-9480 or telex 290975. In Europe: 9 High Street, Tring, 
Hertfordshire HP23 5AH, England. ( 44)44282-7011 or telex 851-827557. 
Zetaco is a subsidiary of the Carlisle Corporation. 

CIRCLE NO. 46 ON INQUIRY CARD 

Tbe Link To Tomorrow. 





INTEGRATED OPERATING ENVIRONMENTS 

DOS-UNIX ADDS 
NEW MIX TO OS MARKET 

Blending various operating systems 
on one machine allows users to run 

DOS and UNIX applications concurrently 

Courtesy of Rob Saunders 

Tim Scannell, Senior Editor 

It is a little difficult to believe that when 
PC-DOS and MS-DOS were first unveiled 
about six years ago they would be destined for 
anything less than first place in the business 
microcomputer marketplace. 

After all , since its debut with the IBM Corp. 
PC, DOS has been enhanced through various 
upgrades to take advantage of more powerful 
systems, to handle more and faster peripherals, 
and to accommodate commands and support 
that are normally found on more advanced 
operating systems like UNIX. Along the way, it 
achieved the status of an operating system 
standard for IBM-compatible microcomputers 
and is presently implemented on more than a 
third of the approximately 8 million personal 
computers installed in the United States, ac
cording to some estimates. 

Why, then, would anyone think of removing 
DOS from the microcomputer driver's seat and 
replacing it with a new system leader? 

The basic reason might be called "The Wall." 
While DOS, with its emphasis on maintaining a 
balance between ease-of-use and power, has 
managed to keep up with the pace set by new 
and emerging technologies, it is presently being 
stretched to its theoretical limits. As it is asked 
to address larger amounts of memory and stor
age, especially with systems that go beyond the 
IBM PC/AT and border on minicomputer capa
bilities, users and developers realize that DOS 
may have seen its day as king of the operating 
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system hill. 
Oddly enough, the operating system that is 

being groomed to take its place is UNIX, a 
system that has not exactly taken the micro
computer world by storm but offers an archi
tecture more suitable for powerful multiuser 
and multitasking environments. A handful of 
software vendors have already shown and will 
soon release UNIX-based operating environ
ments that run MS-DOS and its applications as 
tasks under a multiuser, multitasking umbrella. 

Combine the best of both 

In operation, most of these UNIX umbrella 
environments work much like tight-fitting 
gloves, covering the entire operation of a per
sonal computer and its applications with no 
regard as to where a software package's roots 
lie. MS-DOS and its applications-as well as 
other operating systems-run as tasks under 
UNIX, allowing a user to seamlessly execute 
either DOS or UNIX applications. Applica
tions can be initiated from either a DOS or a 
UNIX prompt and run concurrently with vir
tually no degradation in performance. 

"By having a UNIX environment and a PC 
environment, users can accumulate data in 
both areas and have the option not only to run 
the applications of one or the other but to 
exchange data," says Richard Levandov, vice 
president of strategic operations for Phoenix 
Technologies Ltd., one of the handful of com
panies offering a UNIX-based integrator. 

Phoenix first announced its DOS-UNIX in-
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• 

We Started 
A Revolution 
At Comdex 

Pens raised, they stormed the 
Kowin booth. 

Barely a month after we 
introduced our turnkey multi-user 
system at November's Comdex, 
15 V ARs had signed up with Kowin. 
More join forces with us every day. 

Why? Kowin makes multi-user, 
multi-tasking accessible to the multi
tudes.It's priced like a PC network, but 
performs like a mini. 0/ A software is 
built-in. PC Connectivity is a snap. 
It's so easy, users can't tell it's Unix. 

Now, read some quotes straight 
from the front lines. And 
call for a VAR kit (800) 
4~-~0WIN. In Califor- J 
ma. (800) 22-KOWIN. """'"'""'""' 
Or, (213) 721-5500. ~:Ill 

KOWIN 
The Sociable Computer 

CIRCLE NO. 66 ON INQUIRY CARD 

"Expandability at low cost is 
a big benefit, particularly for 3- or 
4-user startup installations. Kowin 
provides multi-user in a non
intimidating environment'.' 

Jack Brannon 
Eastern Micro 

"Ease of expandability is a 
big benefit Plus, small businesses 
who have PC's like the fact that the 
PC's can be tied into the Kowin 
system easily' 

James Whigham 
Gull Business Machines 

"Kowin is a total solution: 
Office Automation, Word Process
ing. Accounting. the whole bit 
Nobody else is doing that in this 
price range'.' 

Jim Belt 
Becomp 

"I had the Kowin specs 
reviewed by a University computer 
science department and a large 
bank's DP department Both said 
nobody can do what Kowin does 
for anywhere near the price'.' 

Ron Prazmark 
Buffalo Office Systems 

"It's the best Unix front end 
I've ever seen. Definitely a market
opener. I'll be selling it against 
LAN's'.' 

Chris Loper 
Pacific Computer Products 

'The bundled solution is 
exactly what the market is looking 
for. Kowin has good ergonomic 
design, including the telephone'.' 

Dick Buckley 
Professional Automation 



"A well-designed system with 
attractive price margins. The PC 
tie-in is a selling point Plus: better 
price/performance, and more work
stations for less money' 

Lewis Creque 
Link Computers 

''The most unique machine 
since the introduction of the PC' 

Paul Schubert 
Schubert Corporation 

''The Kowin Office is what I've 
been looking for for five years. Its 
three 68000 microprocessors give 
it a throughput equivalent to the 
NCR Tuwer 32 but with a PC-level 
per-user price. Furthermore, you 
never see the UNIX behind it'.' 

\ ~:;= .. ~~ 

''The only other systems that 
come close to Kowin on price arerrt 
close on performance because 
they're not true UNIX multi-user 
systems'.' 

Clint Rickards 
North American 
Professional 'll!chnologies 

''This is the first UNIX system 
that makes sense for the small 
businessman who cares more about 
the solution than the technology' 

Dave Whitesel 
The Phoenix Group 

"Kowin is an integrated 
approach to office automation. 
Should be easy to sell'.' 

Don Brautigan 
OfficeW>rld 

"I sold a Kowin system before 
I'd even signed up. And I've already 
gotten three referral calls. Irs great 
when a system sells itself like that'.' 

JhnMilbum 
Shnple Solutions 

"A complete desktop package
everything the user needs is there: 
the ability for multi-user and file 
sharing using UNIX, and connect
ing to PC's and Macintoshes'.' 

Charlie English 
Computer Galaxy 



INTEGRATED OPERATING ENVIRONMENTS 

UNIX PINETRATES MULTIUSER MARKETS 

1985 199 0 

NON-BU SINESS 

SOURCE: DA TAOtEST INC. 

BUSINESS 

TOTAL UNIX MACHINE 
SHIPMENTS 600 

._...., 
(Worldwide, In 

thouunde) 

UNIX's share of 
the multiuser, 
non-business 
market is ex
pected to grow 
from 23.6 percent 
in 1985 to over 
65 percent in 
1990. Its penetra
tion into the busi
ness applications 
market will jump 
from 19.6 percent 
to over 62 per
cent during the 
same period. 

84 

1-----._...., 
1-----
1-----

LI lL 
1-----
1----J 

100 

1986 1911> 
SOURCE: NTERNA n:JNAL DA TA CORP. 

tegrator, called VP/ix , last July and demon
strated its capabilities at the Fall Comdex show 
in Las Vegas by having it run on a single 
personal computer system that was juggling no 
less than three operating environments: 
XENIX, a version of UNIX supported by Mi
crosoft Corp.; MS-DOS; and Microsoft's Win
dows, a graphics operating environment. The 
Phoenix product, which requires a minimum of 
2M bytes of RAM, and another called Merge 
386 from Locus Computing Corp., were show
cased at Intel Corp.'s booth. Both are designed 
to operate with Intel's 80386 chip. 

Merge 386 and its sister product, Merge 286, 
allow simultaneous running of DOS and UNIX 
on a personal computer. Displays attached to a 
minicomputer exploit the resulting operating 
environment through Locus' PC-Interface. 

Despite the showmanship at Comdex, the 
success of VP/ix, Merge 386, and future similar 
products depends on three major factors. One 
is the development and growth of the 80386 
systems market which, although it shows great 
promise, is just now emerging in the form of 
actual products. Another factor, though loom
ing in the distance, is IBM. The company has 
expressed interest in the 386 and is rumored to 
be planning to introduce a system based on this 
chip and/or one of the company's own main
frame operating systems sometime this year. 

"There's a possibility that IBM will an
nounce a proprietary operating system, say a 
unique VM (virtual machine) that acts as a 

kind of hyper-visor," says Bonnie Digrius, di
rector of software market analysis for INPUT, 
a research company based in Mountain View, 
Calif. "With that, you could run MS-DOS, or 
another type of operating system, depending on 
the applications that are available." 

Whatever IBM unveils, it will most likel y 
differ, at least slightly, from what is presently 
available in the market and not exactly follow 
the designs that are now being adopted by 
many software and hardware developers. This 
difference may throw a curve into what appears 
to be a fairly straightforward market. 

"A lot of projections are going to hinge on 
how quickly the 386 marketplace takes off," 
states Phoenix's Levandov. "If it stalls , for 
whatever reason, then that will impact the 
number of OEMs that push VP/ix in the mar
ketplace." 

Fortunately, system and software developers 
are not waiting for IBM to "drop a shoe," 
Levandov notes. In fact , industry analysts are 
already bullish on the UNIX personal comput
er market which, they say, will benefit dramati
cally from a collaboration with MS-DOS. 

Phoenix hooks up with Microsoft 

Late last year, Phoenix and Microsoft signed 
licensing agreements that pull together the en
gineering and support facilities of both organi
zations to officially make MS-DOS an integral 
offering of VP/ix and assure that both environ
ments don't develop and operate " out of sync," 
observes strategist Levandov . As part of the 
agreement, Phoenix will: 

• Develop its VP/ix virtual personal com
puter environment for Microsoft's XENIX Sys
tem V /386 multiuser operating system 

• License MS-DOS 3.2 from Microsoft and 
offer it to VP/ix OEM customers 

• Develop certified device drivers for pe
ripheral manufacturers who want to support 
Microsoft's Windows interface 

• Along with Microsoft, make certification 
testing available to all Windows device-driver 
developers on an exclusive basis. 

While Microsoft works with Phoenix to de
velop a DOS-UNIX integrator for XENIX , 
Interactive Systems Corp. in Santa Monica, 
Calif., is working with Phoenix to develop a 
VP/ix for other derivatives of AT&T Co.'s 
UNIX operating system. Specifically, Interac
tive is focusing on a version of VP/ix for UNIX 
System V, Release 3.0. However, at press time, 
Interactive had not entered an agreement with 
Microsoft to license MS-DOS and was not 
authorized to offer it in its VP/ix product. 

From a strategic standpoint, the ,Phoenix
Microsoft licensing arrangement puts the con
siderable force of Microsoft, which has worked 
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closely with IBM to make MS-DOS microcom
puting the success that it is today, behind the 
whole UNIX environmental movement-an 
important factor should IBM throw down the 
gauntlet with a proprietary operating system. 

"The fact that operating system vendors like 
Microsoft are providing tools up front to third
party software vendors is very encouraging," 
remarks INPUT's Digrius. "As a result, there 
will be products available when it comes time 
to market this new operating system [VP/ix]." 

Finally, the third glitch that may stall the 
development and marketability of DOS-UNIX 
environment integrators are problems that are 
just now surfacing in early versions of Intel's 
80386 chip. Some vendors claim the chip's 
virtual 8086 and protected modes do not sup
port the simultaneous operation of more than 
one operating system, meaning that it will run 
UNIX or DOS, but not both at the same time. 

According to some reports, the solution is 
either to remask the 80386-which is highly 
unlikely-or to correct the problems in a new 
version of the 32-bit chip, unofficially named 
the 80486. However, companies like Locus 
have pointed out that Intel has mapped the 
chip's problem areas and they can be worked 
around without interfering with the 80386's 
multiuser, multitasking capabilities. Besides, 
says Michael Smith, Locus' director of sales, 
the momentum generated for 386-type technol
ogy is too great to allow a few initial , and 
surmountable, problems to stand in the way. 

"Based on what's available on the market 
today, and the demands for the capability of 
the 386, I have a hard time trying to justify why 
it would not take off," says Smith . 

Both camps benefit 

Although there is debate over which camp is 
pushing hardest for operating-environment in
tegration-the MS-DOS forces or the UNIX 
contingent-both types of users have much to 
gain from a cooperative effort. 

On the MS-DOS side, users can take advan
tage of the multitasking and multiuser capabili
ties of UNIX-based applications that have 
more support for networks and communica
tions than do MS-DOS packages. UNIX also 
offers DOS users the ability to run multiple 
DOS sessions "without having to stick every
thing into 640K bytes," points out Smith . "You 
can do multiple DOS applications and never 
even look at UNIX." 

On the other hand, Smith adds, UNIX peo
ple are pushing hard " because they want to be 
able to add 15,000 applications and 15 million 
people that know how to use their operating 
system from day one." 

The concept of UNIX and DOS working 
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INTEGRATED OPERATING ENVIRONMENTS 

LOCUS MERGES UNIX AND DOS 

MODEM SUPPORT 

PRINTER 
SERVICES 

PC INTERFACE 

PC RUNNING 
MERGE386 

SOURCE: LOCUS COMPUnNG CORP. 

hand in hand to provide application solutions 
is not a new one. In 1984, for example, Locus 
announced its PC Interface , tied DOS and 
UNIX together in a fully transparent distribut
ed-processing network, although not on the 
same individual system. A year later, the com
pany unveiled Simultask, which did allow DOS 
and UNIX to share space on the Intel 80286 
microprocessor. Both products were provided 
exclusively for AT&T. 

Phoenix has also introduced plug-in boards 
that provide multioperating systems capabili
ties for Motorola Inc. MC68000-based work
stations. 

The company adopted this strategy in its first 
wave of DOS-UNIX integrators for Apollo 
Computer Inc. and Hewlett-Packard Co. mini
computers. The card was designed to complete
ly map the file system and I/O trappings of 
DOS into the UNIX file system, allowing both 
to share functions at these levels of operation, 
"so the demands an MS-DOS application 
places on hardware would be emulated in 
UNIX," Phoenix's Levandov states. 

Products that allow UNIX to handle 
MS-DOS applications are also available. How
ever, most function mainly as gateways and do 
not actually allow the interaction of different 
operating systems. For example, Uniform Soft
ware Systems Inc. offers software that allows 
DOS programs to run in UNIX windows, and 
Network Innovations Corp. has programs that 
allow access to DOS from UNIX. However, 
none of these products establishes a seamless 
environment, where DOS and UNIX applica-

Merge 286 and 
Merge 386 soft
ware, from Locus 
Computing, 
enables users to 
run DOS and 
UNIX concurrently 
on a PC. Locus' 
PC-Interface 
enables displays 
attached to mini
computers to take 
advantage of the 
hybrid operating 
system environ
ment. 
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INTEGRATED OPERATING ENVIRONMENTS 

Companies mentioned in this article 
Apollo Computer Inc. 
330 Billerica Road 
Chelmsford, Mass. 01824 
(617) 256-6600 

Hewlett-Packard Co. 
8020 Foothills 
Roseville, Calif. 95678 
(408) 257-7000 

Interactive System Corp. 
2401 Colorado Ave. 
Santa Monica, Calif. 90404 
(213) 453-8649 

Circle 332 Circle 334 Circle 336 

AT&T Information Systems 
1776 On The Green 
Morristown, N.J. 07960 
(201) 898-3278 

IBM Corp. 
Information Systems Group 
900 King St. 
Rye Brook, N.Y. 10573 
(919) 934-4488 

Locus Computing Corp. 
3330 Ocean Park Blvd. 
Santa Monica, Calif. 90405 
(213) 452-2435 

Circle 333 

Industry 
analysts are 
already bullish 
on the UNIX 
personal 
computer 
market which, 
they say, will 
benefit 
dramatically 
from a 
collaboration 
with 
MS-DOS. 
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Circle 337 
Circle 335 

tions run side by side with no regard to the 
controlling operating system. 

UNIX penetrates diverse markets 

UNIX itself has always been a considerable 
force outside the MS-DOS arena, operating 
primarily on minicomputers and mainframes 
in engineering and scientific applications. For 
instance, manufacturers such as Apollo, HP 
and Sun Microsystems Inc. have for some time 
offered UNIX on workstations positioned in 
the $8,000-to-$ I 0,000 price range. By working 
with companies like Phoenix and Locus, these 
companies have also been able to offer the 
ability to run DOS applications under each 
system's UNIX shell. 

UNIX is presently being used in some single
user microcomputer applications on systems 
like AT&T's 7300, but the number of units 
shipped is low. UNIX does, however, have a 
heavy penetration in multiuser microcomputer 
applications, accounting for 23.6 percent of the 
non-business systems shipped in 1985. The 
percentage of shipments is expected to increase 
to 65.2 in 1990, according to market researcher 
Dataquest Inc., San Jose, Calif. On the business 
side, the figures are roughly similar, going from 
19.6 percent in 1985 to an expected 62. 7 per
cent in 1990. 

Even though the market for DOS-UNIX en
vironments and shared operating systems is, at 
this point, just a gleam in the eye of software 
and systems developers, there seems to be no 
lack of OEM manufacturers who want to at 
least look into this new technology. 

Locus' Smith declined to say exactly how 
many OEMs were signed up to incorporate the 
company's environmental integrators into their 
386 product designs, but he did say that several 
were already on board. Locus also plans to 
unveil a product sometime in the second quar
ter of this year, called LX Windows, that will 
allow Massachusetts Institute of Technology's 
X Windows package to operate on UNIX Sys
tem V to coordinate activities under its operat
ing systems' umbrella. 

Microsoft Corp. 
16011 N.E. 36th Way 
Redmond, Wash. 98073 
(206) 882-8080 
Circle 338 

Network Innovations Corp. 
20863 Stevens Creek Blvd. 
Cupertino, Calif. 95014 
(408) 257-1630 
Circle 339 

Phoenix Technologies Lid. 
320 Norwood Park S. 
Norwood, Mass. 02062 
(617) 769-7020 
Circle 340 

Uniform Software 
Systems Inc. 
Suite 514 
224 Santa Monica Blvd. 
Santa Monica. Calif. 90401 
(213) 395-9674 
Circle 341 

Levandov readily admits Phoenix has al
ready recruited about 12 manufacturers for 
VP/ix on the UNIX side, and about the same 
number for 68000-based machines running 
DOS under UNIX. Furthermore, he expects to 
have as many as 18 OEMs signed up for VP/ix 
by mid-year. 

"Whether OEMs announce a 386 product or 
not has nothing to do with the pace of the 
development that's going on ," claims Leva
ndov. "A lot of our early clients for VP/ix are 
buying it just to get the source code and prod
uct with absolutely no idea as to when they will 
announce a product." 

While it is still too early to gauge microcom
puter users' reaction to multiple-operating sys
tems environments-largely because it is a 
technology that is just beginning to penetrate 
the personal computer marketplace-users on 
the UNIX side are looking forward to exploring 
a new technological frontier. 

For example, although Alan Nemeth, presi
dent of USENIX, a UNIX user group based in 
El Cerrito, Calif., declines to offer any official 
opinion on the integration of operating sys
tems, he does say the group is always open to 
new ideas and options. 
· "The thing that I don't want the association 
cast in the light of doing is blessing or cursing 
some new direction in the industry, because we 
probably have people who represent both fac
tions," says Nemeth. 

In the end, it will be the users who either give 
a thumbs up or thumbs down to UNIX umbrel
las and seamless operating environments, ob
serves INPUT's Digrius. "The ability to link 
applications is very good for certain businesses 
and certain people," she says, "but, it may not 
be the overall standard of the marketplace. 
Users want solutions ... and they don't care if it 
runs on CP/M or UNIX." 0 

Interest Quotient (Circle One) 
High 489 Medium 490 Low 491 
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Without the ri~ht connections, 
you coulcr pay a lot to 

deliver a little raster data. 

I - --- ---- -
~-~ - ~ ..... - ....:!_ 

CIRCLE NO. 48 ON INQUIRY CARD 

There's no question that a raster pro
cessor is a wise investment. Without it, your 
computer is loaded down processing raster data 
for your hard copy devices. But unless you're 
careful, you could pay a fortune for a processor 
with more capacity than your plots demand. 

That's why we designed our VP-10. For 
all but the densest plots, it's got all the pro
cessing power your hard copy devices need 
- at less than half the price of most high
volume processors. 

The VP-10 will dramatically speed your 
plotting. Its pipelined architecture allows it to 
simultaneously receive input from your com
puter while it outputs data to the plotter. So 
communications between computer, terminal 
and plotter are lightning fast. 

It's also versatile. Most popular hard 
copy devices are supported, including Ben
son, Calcomp and Versatec plotters, as well 
as the Seiko D-Scan thermal plotter, Matrix 
QCR camera and Minolta SP 50-B laser page 
printer. A variety of input options (such as 
HPGL, Calcomp 9061907 and KMWPLT) 
provide for easy connection to the host. 

Best of all, the VP-10 has KMW's un
matched reputation behind it. We built the 
very first graphic element processor 10 years 

ago. And we've been innovating 
graphic processing solutions 

ever since. 
So why pay for more 

raster processor than you 
need? Call KMW today at 
1-800/531-5167 (in Texas, 
512/836-8080) or write 
KMW Systems 
Corporation, 8307 

Highway 71 West, Austin, 
Texas 78735. 

B KMW 
SYSTEMS 
CORPORATION 

For the right connections 
Auscom is now a division of KMW Systems Corix:>ration. 

Registered trademarks: Benson- Benson, Inc.; Calcomp-California Com
puter Products, Inc.; Versatec- Versatec, Inc.; Matrix QCR - Matrix Corp; 
Minolta SP 50-B-Minolta Corp.; Seiko D-Scan-Seiko Instruments U.S.A. 



AI Productivity 
Announcing Tis Third Artificial Intelligence 

Leading experts examine today's profitab"le 
applications and tomorrow's opportunities ... 
for know"ledge--based systems, natural language 
processing and rapid prototyping of AI and 
conventional software. 

I n this new symposium, a round
table of some of the world's fore
most authorities will explore 

today's productivity benefits and tomor
row's potentials of rapidly spreading 
technologies at the leading edge of Al. 



Roundtable 
Satellite Syinposiutn. April 8, 1987 

At no charge from TI, you can bring 
these valuable perspectives right into 
your own auditorium or conference 
room. It's for everyone interested in 
multiplying human productivity
and, its also a chance to get all of your 

people up to speed together. 
More than 85,000 managers, tech

nologists, educators and students par
ticipated in Tl's first two AI satellite 
symposia. 

Even with this broad, diverse audi
ence, 98. 3% expressed interest in at
tending another-strong testimony 
to value and relevance! 

In four hours, Symposium III will 
examine the very latest developments, 
applications and future potential-from 
diverse perspectives. It will broaden the 
view of AI beyond knowledge-based sys
tems to also include natural language 
proces.sing and rapid prototyping of both 
AI and conventional software. 

And, following Symposium III
after an hour break-we will broadcast, 
for those who missed Symposium II 
(Knowledge-Based-Systems: A Step-by
Step Guide to Getting Starred), a 90-
minute condensation packed with useful 
direction on how to get started with 
knowledge-based systems. 

F~ Heilmeier: Kay. I...enat. 
Martin. Schank. Schorr. Tennant. 

An exceptional panel brings 
you the latest perspectives on Al, 
present and future: 

Dr. Edward A Feigenbaum, Al pio
neer, author and lecturer, renowned 
educator from Stanford, past president 
of the American Association of 
Artificial Intelligence. 

Dr. George Heilmeier, Senior Vice 
President and Chief Technical Officer 
of Texas Instruments, former Director 
of the Defense Advanced Research 
Projects Agency (DARPA). 

Dr. Alan C. Kay, Apple Fellow, 
pioneer and key innovator in personal 
computing and artificial intelligence. 
Invented "Smalltalk" computer lan
guage and pioneered the use of icons. 

Dr. Douglas B. Lenat, Principal 
Scientist for Microelectronics and 
Computer Technology Corporation 

(MCC), pioneer in machine learning 
through study of the nature of heuristics. 

Dr. Roger C. Schank, Professor of 
Computer Science and Psychology, Yale 
University, and Chairman of Cognitive 
Systems, Inc. Pioneer in development 
of computer models of memory and 
learning. 

Dr. Herbert Scharr, Group Director 
of Products and Technology, IBM. 
Responsible for the introduction of new, 
advanced technology and applications. 

Dr. Harry R. Tennant, roundtable 
host, Senior Member Technical Staff 
and Manager of AI Research in Texas 
Instruments Computer Science Labora
tory. Inventor of the concept of menu
based natural language understanding. 

Plus a special interview with: 
James Martin, author of 33 books on 

computing technology and one of the 
computer industry's best attended lec
turers. Chairman of James Manin 
Associates, and Knowledge Ware. On 
technical advisory board ofTeknow
ledge and the Artificial Intelligence 
Corporation. 

Bringing this AI symposium into your 
facilities is easy and inexpensive. 

More than 1000 sites in North 
America and Europe downlinked our 
last symposium. It's neither difficult 
nor expensive. All you need is a satel
lite dish and TV monitors. If you're 
not already equipped, everything you 
need can be rented for about $1,500. 
We'll tell you how. Simply write Texas 
Instruments, AI Symposium, P.O. 
Box 181153, Austin, TX 78718 or call: 

1-800-527-3500 

TEXAS ..,, 
INSTRUMENTS 

ZJ0104 
© 1987TI 
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30 MBytes/s 
onVMEbus 

INTERPHASE®shatters the 
old speed limits of the VMEbus 
with its second generation of 
VME disk controllers boasting 
30 megabytes per second bus 
speeds and above. Using a new 
INTERPHASE technology 
breakthrough called the 
BUSpacket InterfacesM ... the 
new V/SMD 4200 Cheetah and 
V/ESDI 4201 Panther triple 
existing VMEbus speeds and 
approach the VMEbus 
theoretical bandwidth of 
40megabytes per second! 
SIMPLY THE FASTEST 

The combination of the 
BUSpacket Interface and a 
large ( 128 KBf!es) cache 
memory provide the V/SMD 
4200 and V/ESDI 4201 with 
unequalled speed, and make 
them the fastest SMD and ESDI 
controllers by a factor of three. 
No one even comes close! 

In simple terms, the new 
INTERPHASE technology 

preformats 
packets of data -...c.. 

to go across the bus ~ 
before acquiring it '! 
The INTERPHASE BUSpacket 
approach unharnesses the 
VMEbus from slow devices 
through deep, high-speed bus 
FIFOs and an asynchronous 
delay line-based state machine, 
which controls bus transfers. 
Data is emptied onto the bus 
in packets at speeds 
30 megabytes per second 
and above. 
STICK WITH THE WINNERS 

The V/SMD 4200 and V/ESDI 
4201 also incorporate the 
proven INTERPHASE features 
of the multitasking Virtual 
Buffer Architecture5 M, 
Intelligent Caching, and zero 
latency operation found on 
other popular INTERPHASE 

~ ~JJru~HASE 
~====!!!!!!!!!!========~========~ 

1 
-~-~-

products. The four drive 
V/ESDI 4201 Panther even adds 
an integral SCSI port for easy 
addition of back up devices. 

Both products complement 
INTERPHASE's high-perform
ance V/Tape 3209 112 tape con
troller, and are PWG a PLAY 
software compatible with the 
industry's most successful 
SMD and ESDI controllers, 
our V/SMD 3200 and 
V /ESDI 3201. 
THEY'RE GOING FAST 

To learn more about the 
fastest SMD, ESDI and 112" tape 
controllers around, call or 
write today ... but you better 
move fast ... INTERPHASE 
certainly is. 

(214) 350-9000 

2925 Merrell Road • Dallas, Texas 75229 •Telex: 9109976245 NASDAQ-NMS:INPH 
Interphase International 

93a New Street, Aylesbury, Bucks. HP20 2NY, England (0296)35661 Telex: 826715 AERO G 
lnterphase is a registered trademark ol lnterphase Corporation. BUSpacket Interface and Virtual Buffer Architecture, are service marks ol lnterphase Corporation. 
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PRODUCT FOCUS: Al 

WORKSTATION UNITES Al, 
NUMBER CRUNCHING 

System integrators and software developers can balance Al and conventional 
computing with a workstation that provides development capabilities for C, Pascal, 

FORTRAN and UNIX similar to those for LISP and Prolog 

Steve Schink, Hewlett-Packard Co. 

Over the next five years, system integrators 
and software developers will combine the num
ber-crunching benefits of traditional comput
ing with the symbolic-processing advantages of 
Al to obtain maximum leverage from old and 
new technologies. 

Commercial and industrial companies rely 
on numerically oriented database, networking, 
computational, simulation, graphics and con
trol programs. On the other hand, Al tech-

. niques can encapsulate in computer-readable 
form people's expertise in various commercial 
and industrial processes and operations. This 
encoded expertise can be used to improve exist
ing numerically oriented applications. 

Unfortunately, there aren ' t sufficient re
sources available to allow most system integra
tors to develop applications quickly enough to 
satisfy demand. It often takes too long for 
developers with Al expertise to get up to speed 
in the design and use of conventional pro
grams, and developers used to traditional pro
gramming languages may suddenly be 
swamped by Al tools and environments. Fur
thermore, the Al effort is often prohibitively 
costly, in terms of training, investment in spe
cial-purpose hardware and support for differ
ent kinds of computers and operating systems. 

For Hewlett-Packard Co., one solution is an 
Al workstation based on a conventional proces
sor, which offers a balance of Al technology 
with conventional computing. The Al worksta
tion is currently an HP 9000 Series 300 com
puter, based on the Motorola Inc. MC68000 
series microprocessor. The workstation tightly 
integrates an Al development environment , 
Common LISP (the de facto LISP standard), 
Prolog and object-oriented programming, with 
HP-UX running C, Pascal and FORTRAN. 
HP-UX is HP's implementation of AT&T Co.'s 
UNIX System V. Prices range from $2 1,000 for 
a bundled monochrome system to $30,000 for 
a high-end color configuration. Prices do not 
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A I SOFTWARE CENTERS ON BUFFERS, EDITOR 

HELP AND 
DOCUMENTATION 

BROWSER 
SOURCE: HEWLETT-PACKARD CO. 

include disks. 
The Al workstation contains the expected 

LISP features, such as windowing and the abili
ty to edit, compile, debug and execute LISP and 
Prolog programs, without leaving the Al envi
ronment editor (see "What to expect from a 
LISP environment," Page 95 ). In addition, 
programmers and applications can call C, Pas
cal and FORTRAN routines and invoke UNIX 
commands and functions. 

This Al system differs from most LISP sys
tems in that it provides many of the same 
tightly integrated development capabilities for 
C, Pascal, FORTRAN and UNIX as it does for 
LISP and Prolog. As a result, programmers can 
incrementally and interactively develop, edit, 
compile, test and execute C, Pascal and FOR
TRAN routines from the LISP editor. The 
editor can catch compilation errors made in 
these conventional languages. Then , without 
leaving the editor, programmers can correct the 
errors and execute the program. 

This means that LISP programmers do not 
have to spend a lot of effort learning UNIX in 
order to develop UNIX-based programs or 
subroutines. At the same time, UNIX program-

The software 
for HP's Al work
station develop
ment environment 
centers on buffers 
and a smart, fu/1-
screen editor. The 
software provides 
integrated access 
to LISP and Pro
log interpreters, 
compilers, de
buggers, HP-UX, 
tools for code 
written in conven
tional languages 
and a series of 
menu-based 
browsers. 

91 



PRODUCT FOCUS: Al 

A series of pre
defined tem
plates are in
cluded with HP's 
Al workstation. 
The templates 
contain the ge
neric portions of 
various constructs 
in LISP, C, Pascal 
and FORTRAN. 
Users fill in the 
specific variables, 
expressions or 
statements appli
cable to a partic
ular program. 

92 

TEMPLATES SIMPLIFY 
PROGRAMMING 

c Pascal FORTRAN 

• block comment • block comment • arithmetic if 

• case • case • block comment 

• conditional • comment • block if 

• do while • for • comment 

• for • function • do 

• function • header • do while 

• header • if • else if 

• if • if else • goto 

• if else • procedure • header 

• main • program • logical if 

• switch • repeat • parameter 

• while • while • program 

• with 

mers, who are newcomers to LISP environ
ments, can develop LISP, Prolog and conven
tional-language programs using familiar UNIX 
tools, such as filters and shell scripts. 

Conventional-language programs also can be 
executed from within the editor. However, this 
LISP system does not yet have trace or inspec
tion facilities for C, Pascal and FORTRAN 
programs. Nevertheless, some debugging is still 
facilitated because the non-LISP object-code 
files are linked to the LISP system. This lets 
developers interactively call functions in C, 
FORTRAN or Pascal and immediately see the 
results and determine the function's behavior. 
System developers need not engage in the usual 
time-consuming technique of writing, compil
ing, and recompiling supplemental test pro
grams. All this significantly speeds the edit
compile-debug cycle. 

Loads of modes 

Key to the integrated symbolic and computa
tional capabilities of the Al workstation is the 
human interface called Nmode. Nmode is an 
extensible user environment built on top of the 
underlying HP-UX operating system. 

At the heart of N mode are buffers, which are 
workspaces in the computer managed by 
Nmode, and a smart full-screen editor that is 
derived from Emacs (a commonly used full
screen editor) yet contains some HP exten
sions. The editor provides access to LISP and 
Prolog interpreters, compilers, and debuggers; 
conventional languages; HP-UX library rou
tines and utilities; local area networking; text 
and code buffers; and a variety of browsers 

such as those for files , directories and on-line 
documentation. Browsers are mouse- and 
menu-based facilities that allow different fea
tures of the system to be presented in a uniform 
manner for ease of learning and use. 

Two major reasons account for the tight 
integration of these tools. For one, the LISP 
language and environment run as a task under 
HP-UX. For another, the user environment has 
multiple modes that work together-hence the 
name Nmode. 

The modes describe a style and a mechanism 
for performing certain activities, such as edit
ing mode and browsing mode. Furthermore, 
the Al workstation supports. LISP, text , 
HP-UX, C, Pascal, FORTRAN and two Prolog 
editing modes. 

System facilities, such as buffers, directories, 
files and documentation are always associated 
with some mode. For example, a buffer has an 
editing mode. 

A system mode consists of one major mode 
and possibly some minor modes. The major 
mode provides most of the available com
mands, while a minor mode provides a limited 
set of special commands generally suited to a 
particular type of facility. For example, the 
Emacs mode supports many commands for 
manipulating text. Adding HP-UX, C or text as 
minor modes provides additional commands 
specialized for working with HP-UX , C or 
word processing. 

The smart Nmode editor changes its behav
ior and available commands to correspond to 
the mode in which the user is working. So, in 
LISP mode, the editor knows the syntax of 
LISP functions and forms and can therefore 
match parentheses and evaluate LISP expres
sions. In text mode, the editor commands know 
about paragraphs and sentences. 

System developers writing in LISP, but de
siring a routine in a conventional language or in 
Prolog, can work in the Nmode editor's Emacs 
major mode and switch between LISP's and the 
other language's minor modes. The interfaces 
between the languages increase productivity 
through reuse of existing code, ability to pro
gram in a familiar language, and via integration 
techniques that support faster conventional
code development. 

Developers can explicitly invoke a minor 
mode in an editing buffer. Alternatively, 
Nmode can recognize file suffixes, such as ".c" 
for C-language files and ".p" for Pascal files , 
and automatically invoke the appropriate 
minor mode. 

Each of the conventional programming lan
guages has its own editing mode, with exten
sions suited for code development. These ex
tensions are language and format sensitivity, 
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Too big. Too noisy. Too much. 

How to keep from buying 
the wrong UPS. 

If you've been told a big, noisy, expensive uninterrup
tible power supply is the only way to really protect your 
power-based system from error or disaster, look again. 

Yes, you do need a UPS. 

GPS systems have a low initial cost with many fea
tures, which are traditionally optional, included free. 
Plus, our extraordinary reliability, ease-of-use and 

service make the cost of ownership low. 
But a UPS doesn't have to hog half your 

computer room, or put your staff-
or your treasurer-into shock. Not 
when the UPS is from General 
Power Systems. 

~- So why buy the wrong UPS when the right 
one is as close as your telephone. Call GPS 
today. (800) 854-3469, in California, 

GPS is the pioneer in transistor
based UPSs with all the benefits 
that implies-small, quiet, cool, 
reliable, efficient. In fact, a GPS 
system is of ten half the size of 
another supply of comparable 
power. And because GPS 
manufactures the most complete 
line of UPSs on the market, we 
have what you need-on-line models 

- -
~ -

.. 

from 500VA to 50KVA, and exceptionally 
small standby systems from 200VA to 
2000VA with.transition times as low as 2ms. 

I=--1 ...• 

I· 
I 

(800) 824-8912, (714) 956-9321, Telex 678870. 
General Power Systems, 1045 S. East St., P.O. 

Box 65008, Anaheim, CA 92805-8508. 

----= --.. Now, UL Listed models 
lKVA-lOKVA. 

GENERAL 
PSWER 
SYSTEMS 
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PRODUCT FOCUS: Al 

compiler-error-index access and templates. 
With the language- and format-sensitivity 

extension, given one end of a block of code, the 
language minor-mode editor can determine the 
other end. A block of code is "begin ... end" 
in Pascal and "{ .. . }" in C. The automated 
matching of one end with the other gives the 
developer a quick way to check the program 
structure. The language editor also indents and 
formats the source code for easy reading. 

plates, depending on what they want the pro
gram to do. For example, a Pascal IF template 
looks like this: 

if EXPR then 
begin 

STMT; 
end; 

Under the second extension, each editing 
mode provides access to the appropriate 
HP-UX compiler. Any compilation errors de
tected are placed in a compilation-error index 
with direct links back to the source code that 
caused them. When developers browse and 
point at the errors in the error-index file , they 
are automatically taken to the line of source 
code that corresponds to each error. 

Users invoke the supplied templates with a 
command, followed by the name of the tem
plate. They can customize the existing tem
plates for a particular formatting style, or they 
can define their own templates. 

Take advantage of UNIX 

With the templates extension, each language 
minor mode provides a set of predefined tem
plates for the various constructs in that lan
guage. The templates contain the generic por
tion of a construct, which need not be retyped. 
They also contain placeholders in upper-case 
letters.- Users replace these placeholders with 
variables, expressions, statements or other tern-

From the editor, users can communicate di
rectly with HP-UX, using HP-UX as a program 
development aid for development in any lan
guage. They can use Nmode's editing features 
to manipulate HP-UX commands and re
sponses. They also can use HP-UX tools to 
manipulate Nmode's data. 

The HP-UX access facility provides two 
methods to communicate with the underlying 
HP-UX operating system. With one, a special 
shell buffer provides .an Nmode buffer that 
emulates an HP-UX shell , thus supporting 
easy, interactive HP-UX access. With the other 

What to expect from a LISP environment 
Several LISP mode features of the Hewlett-Packard 

Co. artificial intelligence workstation- many of which 
are typical of most LISP environments-aid in the 
editing, debugging and execution of LISP programs. 
For example, the LISP editor supports auto-indenting, 
parenthesis matching and LISP form manipulation and 
evaluation. The system provides direct access from 
the editor to the LISP compiler, interpreter, debugging 
tools and execution capabilities. In addition, the 
non-LISP function-calling mechanism, in conjunction 
with predefined LISP functions, allows programmers 
and applications to call HP UNIX (HP-UX) library or 
system functions from LISP; programmers do not 
have to define the access functions. 

Rapid development is further facilitated by the 
interaction of an interpreter and compiler. This 
eliminates the need for a long compile-and-link 
process to fix small problems while debugging code. 

The Al workstation uses a preprocessor in front of 
both the interpreter and compiler. The preprocessor 
translates LISP into an intermediate representation 
instead of into assembly or machine code. The 
intermediate language is then either executed 
interpretively or compiled. 

Use of the preprocessor ensures that interpreted 
and compiled code behave the same so that a 
mixture of compiled and interpreted code can be 
executed with no exceptions or special cases. This is 
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necessary in instances where the timing of certain 
things, such as the expansion of macros, affects the 
apparent semantics of code. 

Also, the use of a preprocessor, combined with an 
optimizing compiler, improves application 
performance by allowing software developers to take 
advantage of different code optimization levels 
defined in Common LISP. The lowest level 
optimization uses unmodified source code with 
maximum error checking. The highest optimization 
level replaces source code with the most efficient 
in-line code and reduces error checking. 

The preprocessor optimizes the code, depending 
on the programmer-defined level of optimization. This 
impacts performance because, for some kinds of 
code, the difference between unoptimized and fully 
optimized may be of a factor ranging from 20 to 40. 

If an error occurs during LISP execution, a full 
range of debugging tools is available. These include a 
break loop, which is an interactive environment for 
inspection of the system; an execution monitor, which 
allows developers to interactively trace or step 
through a LISP form until a specified breakpoint in its 
execution; an execution stack analyzer to view and 
modify the system's ,current state; and a 
data-structure inspector to view complex data 
structures. 
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A I SOFTWARE EXPLOITS MODULARITY 

Extensions to 
Common LISP 
on the Al 
workstation 
support a 
style of 
software 
development 
known as 
object-oriented 
programming. 
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The development environment for HP's Al 
workstation comprises a large set of tools and 
a large amount of code, much of which is not 
needed or desired in a delivery system. 

method, the system supports execution of 
HP-UX commands, or command sequences, 
from anywhere in Nmode. 

From LISP, system developers can choose to 
use either the Bourne shell or the C shell. The 
integrated HP-UX facility provides developers 
with access to UNIX utilities such as pipes and 
filters, the UNIX source-code control package 
and the ability to create shell scripts for execu
tion. With the system-shell support, they can 
also take advantage of UNIX's 1/0 redirection 
capabilities. A typical scenario is for a pro
grammer to take an entire buffer or a portion of 
a buffer and pipe it through any UNIX filter. 
The output can appear in the same buffer or be 
redirected to a different buffer or to a particu
lar printer. 

These facilities allow programmers to lever
age existing HP-UX tools or develop new 

· Nmode tools that use features from the under
lying operating system. Once an application is 
developed using the Al workstation facilities, it 
can become an integral part of the environ
ment. 

Object-oriented programming 

Extensions to Common LISP on the Al 
workstation support a style of software devel
opment known as object-oriented program
ming. Object-oriented programming reduces 
the complexity and size of application pro
grams. It decreases program development time 
and program errors, promotes code reusability 
and makes. programs more maintainable and 
easier to understand. The major drawback with 
object-oriented programming for most . people 

is their unfamiliarity with the techniques. 
Object-oriented programming is used often 

in human interfaces, graphics programs and 
editors, partly because there is usually a direct 
correspondence between a software object and 
a physical object or visual image. In object
oriented programming, an object is an entity 
containing some data and some procedures 
that can operate on that data. The procedures 
that perform similar operations in different 
objects are given common names called "meth
ods." Telling an object the name of a method to 
be executed is called "sending a message" to 
that object. With message sending, in contrast 
to calling procedures, one object does not need 
to know the internal structure of another ob
ject. Since each object knows how to manipu
late its own data, even dissimilar objects can be 
controlled by similar commands. 

For example, in a graphics program, a figure 
object could represent a figure displayed on a 
screen. This object would be made up of data 
(such as the color and coordinates of the figure) 
and the operations that can be performed on 
that data (such as rotating or scaling). Addi
tional figure objects, such as circles, squares 
and triangles, are easily created. Since they are 
all figure objects, they all respond to the same 
messages, such as rotate. Because the opera
tions a:re part of the object, the figure knows 
which algorithm to use to rotate itself. 

Several different objects may be able to share 
similar properties. For example, in a traffic 
simulation, cars, trucks and buses-which may 
be different objects-all share common opera
tions such as driving, braking and accelerating. 
(Such common subsets of commands are called 
protocols.) Since each object has its own de
scription of what it means to drive, the pro
grammer can send the "drive" message to any 
of these objects and get reasonable behavior 
without having to know the implementation. 

The concepts of the specification of a proto
col and of a uniform interface for different 
objects are powerful aids in managing complex
ity, especially when large programs are being 
created by teams of programmers. And, be
cause objects are really separate entities with 
their own encapsulated operations, it is possi
ble to add to or change one object's operations 
without affecting any other object or proce
dure. 

Object-oriented programming also 'makes it 
easy to create new objects by using existing 
code and writing relatively little new code. In a 
computer it is easy to say , " make another 
object like this object but with these few differ
ences." This means, "create a new object with 
most of the old procedures and only a few new 
ones." The new object includes, or "inherits," 
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PRODUCT FOCUS: Al 

the variables, characteristics and procedures of 
the existing object. Programmers need only 
write new code to implement new or variant 
features. 

For a programmer, this technique means less 
code to write. The code can be understood and 
tested generically rather than being special
cased. For the user, object-oriented software 
can be friendlier and easier to learn because 
there is less to be learned. 

Delivers applications 

When an application is completed, it needs 
to be made available to end users . The applica
tion end-users can also be Nmode users. How
ever, they need the option of running their 
application without having to know or care 
about LISP or Nmode. Consequently, Al sys
tem developers must package their applications 
into a file that can be loaded and executed with 
a simple command and runs on hardware 
scaled td the users' budget. 

On the hardware side, this may mean modu
lar workstations , such as the HP 9000 Series 
300. It allows application designers to pick and 
choose components to tune the hardware to 
their application needs. 

The Al workstation software also is modular 
and customizable. However, the development 
environment need not be present at all to 
deliver an application. System developers can 
eliminate some or all development components 
and deliver the application with nothing but 
LISP and the component needed for a particu
lar application. From the user's vi ew, this 
means less software and disk space, less need 
for real memory and swapping space and, as a 
result, lower prices. 

All in all , a combination of features that 
support facilities familiar to developers who 
may be new to Al , and that also support modu
lar systems that can provide cost-effective de
livery vehicles for users , should hasten the 
spread of commercial Al applications. 0 

Steve Schink is an artificial intelligence project 
manager at Hewlett-Packard Co.'s System 
Division, Fort Collins, Colo. 
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If your disk 
doesn't cut it, 
the~Ram 
Disk Emulator 

does 
If your disk cannot access 

information fast enough to keep 
your CPU operating efficiently ... 

The MegaRam eliminates all delays associated 
with mechanical motion and can allow the system to 

run more than five times faster than with 
conventional disk drives. 

If downtime caused by disk . 
failures is catastrophic ... 

The MegaRam, with no moving parts, can provide 
many years of trouble free operation requiring virtually 

no maintenance. 

If your system is subjected to 
hostile environments .. . 

The all solid-state MegaRam construction allows 
error free operation to continue even in the presence 

of dust, dirt, shock and vibration. 

--Designed for the following computers: 
DEC, Data General. Sperry Univac (V77 Series). Modoomp, 

Hewlett Packard, SEL. CDC (System 17). 

Features: 
• Capacities from 2 megabytes to 40 megabytes in 

2 megabyte increments. 
• Up to 40 megabytes in a 7" chassis. 
•Battery back-up. 
• Streaming drive back-up. 

Imperial Technology, Inc. 
I I I 831 S. Douglas Street • El Segundo, 

California 90245 • Phone: (213) 536-0018 

CIRCLE NO. 54 ON INQUIRY CARD 

97 



~never 



Introducing the WYSEpc 286 
and a brilliant new range 
of display options. 
Now you can get higher 
speed and higher reso
lution, together, in ex
tremely high style. 

The WYSEpc 286 
goes from "normal" 
speed to full 10 MHz 
throttle - up to 25% Jaster 
than an IBM Personal Computer 
AT -with the touch of a switch. 
A new lineup of graphics monitors 
lets you choose exactly the display 
capability you need. 

Combine the WYSEpc 286 
with the WY-530 monochrome or 
WY-630 color monitor and get 
outstanding performance. For 
enhanced color graphics, move up 
to the WY-640 EGA monitor. Or, 
bring CAD and desktop publishing 
applications into better focus , price
Wyse and pixel-Wyse, with the 
WY-700high 
resolution gra-
phics display 
(as shown with 
theWYSEpc 
286 at left). 
With the new 
WYSEpc 286, you can also choose 
the keyboard that's the best fit: 
either the standard AT-style, or the 
IBM Enhanced PC keyboard. And 
you get the complete compatibility 
you should expect in every other 
way, including more than 350 tested 
off-the-shelf software packages. 

Up to 80 Mb of disk storage 
and 8 expansion slots give you 

• 

everything you need for the most 
demanding single-user applica
tions, or to anchor the most effec
tive, economical multi-user systems. 

And behind 
this incredible 
display of power and versatility 
is a company that ships more ter
minals than anybody but IBM~ 

Call toll-free or write, today, 
for more information. 

WYSE 
I I I I I 

YOU NEVER REGRET A WYSE DECISION. 

I Please send me detailed information on the 
I WYSE pc 286 and the entire Wyse product line. 

I 
I Name Title 

I ~~~~~~~~~~~~ I Company Phone 

I Address 
I 
I =cit-y~~~~~Sta-te~~~~Z~ip~-

1 Mail to: Wyse Technology, Attention: Marcom Dept. 286 
I 3571 N. First Street, Sanjose, CA 95134 

I Call 1-800-GET-WYSE MMS 
2 87 

K;ose is a registered trademark of Wyse Technolol{Y. WYSE pc 286, WY-640, WY-530, WY.630and WY-700 are trademarks of Wyse Technology. IBM and Personal Comp11ter AT are trademarks of International Business Machines Corporation. 
Cl 1986 Wyse llchnofogy. • Dataquest 1985 terminal shipment update. 
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ARTFUL INTELLIGENCE 
GU~~? 
Wf\Ai, 
f'Of'~/ 

I 

. The 
halad·heldcom-

~U.::,:.~ 
7 < <' ,., 

·,The FieldPartner is..made to perform in foul 
weat9er. It weighs les&-than a pound, but has a big 
me!ljory and ~rramazlng range of keyboard options. 

Tite FieldPartrter Man's best foul-weather friend. 

100 

l . r-.-
lmtnediate Business Systems 

2100 Riverchase Center 
Birmingham, Alabama 35244 ,,. ~ 

. 205·985-0208 IBS 
,. 
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WHAT 

I 

DEC Directions 
MARKETPLACE 

For New 
and 

Used Equipment 

Target 53,000 buyers and sellers of DEC and DEC
compatible computers. Reach these volume buyers in 
DEC DIRECTIONS, MINI-MICRO SYSTEMS' monthly 
editorial/advertising supplement. 

Break into this hot market for as little as $375 with an 
ad in DEC DIRECTIONS marketplace . 

Name _______________ _ 

Title ________________ _ 

Company/Agency ____________ _ 

Street _______________ _ 

City _____ State _____ Zip __ _ 

Telephone---------------
Product _______________ _ 

Signature ______________ _ 

frequency discounts and commission available 
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If you own a 

PDP11/34 
PDP11/04 
PDP 11/24 
PDP 11/40 
PDP 11/60 

Attention DEC users: 

DON'T SCRAP 
YOUR INVESTMENT! 

Triple performance with the 
NISSHO N1100 SINGLE BOARD COMPUTER 

... The 1lATE LIFE KICKER 11

* 

for PDP 111041 1241 1341 140 or / 601s. 

If you run 

RSTS 
RSX 

RT11 
UNIX 

MUMPS 
GAMMA11 

Combine the power of the J-11 with 2 Megabyte and high speed memory 
on a single hex board. Just drop it into any SPC slot and transform your 

state of the past components into a state of the art machine. 

POP 11134. POP 11104. POP 11124. 
POP 11140. POP 11160. RSTS. 
RSX. RT 11 are reg1s1ered Trademarks 
of DIGITAL EOUIPMENT COMPANY 

NISSHO ELECTRON/CS 
(U.S.A.) CORP. 
17310 Redhill Avenue, 
Suite 200 
Irvine, California 92 714 

The N1100 makes an ideal front end processor 
for any DEC compatible network you may be planning. 

~-- -- - - -------
0 YES! Please RUSH all available informa tion on the Nissho NI 100 by return mail. 

I D Have your representative contact me at the earliest possible moment and 
tell me all about the "Late Life Kicker" and how easily it can conven my 
system to 'state -of-the-an' performance. 

I NAME 

I COMPANY , . 
I ADDRESS 

I CITY. STATE, ZIP 

I 
I TELEPHONE & AREA CODE ( I 

Please reply to: 
I Nissho Electronics (LJ.S.A.) Corp., Suite 200, 17310 Redhill Ave., Irvine, California 92714 
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·N 1100 has been so designated 
by 01g1tal Review September 
1985. 
A reprint of 1h1s amde w1JI be 
included with matenal sem in 
response ro inquiries from 
this ad 

SPEEDIER REPLY 
WITH NO COUPON 

For full information 
call Ed Griffin 

1-800-233-1837 
Ext. 660 

In California call 
1-714-261-8811 

Ext 660 

H(NISSHO 
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The industry graphics 
standard offers a dra
matic price/perfonnance 
breakthrough with the 

Tektronix 4200 Family of 
Intelligent Color Graphics 

Tenninals. 

The powerful 4200 feature 
set includes graphics in
telligence to boost through
put of those graphics 
applications. And with local 
segments, you can use 
such popular features as 
true zoom and pan to view 
data well beyond display 
resolution. 
To take full advantage of 

those features, you'll find 4200 
compatibil ity with the world's 
leading software and hard
ware vendors. And because 
the 4200 Series are members 
of the broad Tek product fam
ily, your investment in that 

software, hardware and 
training time stays protected 
now and in the future. 

You can bring your 4200-
applications to life by adding 
a Tek Color Ink-jet Printer. That 
enables high-resolution color 
hardcopy output on paper or 
transparencies. To further 
enhance productivity, there's 
4200 background copy that 
allows system use even while 
you're printing. 

To learn more about the 
4200 Family of Intelligent 
Color Graphics Terminals, JEK GRAPHICS contact y~ur Tek represent-

ative. Or call , 

PROCESSING SYSTEMS 1-800-225-5434. In 
• Oregon, 235-7202. 

Equally dramatic are the 
capabilities you gain for your 
Data Analysis, CAD 
and Shop Floor/Manu
facturing applications. 

COMMTTEO TO E>CCELLENCE 
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ADVERTISERS INDEX 
INQUIRY 

COMPANY PAGE NO. NO. 
Algo . . ............. .. .. ... ....... 115 202, 203 
Avco Electronics Textron .............. 19 12 
B & B Electronics Mfg .... ...... ...... 116 212 
BP Microsystems ............... . .. . 116 207 
Charles River Data Systems . .. ....... . 32 19 
Ciprico .......... .... . . .. .. ...... . . 70 41 
Clearpoint ... .. .. . ............ 35, 37, 3921, 22, 23 
Communications Research Group ...... 115 204 
Computer Power Inc . ...... . .......... 52 32 
Convergent Technologies . .... . ..... 40-41 27 
Cordata ........................... 74 43 
CSI ............ .. ..... ..... ..... .. 30 16 
Data Access Corp .............. . . . .. 109 60 
Data Track ................. ...... . 116 209, 210 
Digilog .. ... . .............. . .. . .... 47 65 
Digital Equipment Corp ... .. . . .. ..... . 8-9 7 
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Seagate Technology ... ..... ... .... 68-69 
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Systech ........ . ...... ............. 1 
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Be sure to send for more information about these 
DEC-compatible products, too: 

The following advertisers in DEC DIRECTIONS invite 
you to send for more information about their DEC
compatible products. (DEC DIRECTIONS is a special 
MINI-MICRO SYSTEMS supplement appearing only in 
magazine copies sent to subscribers who have 
indicated involvement with DEC computers.) 

Logicraft (DEC - IBM links) . . . .... . D4-D5 152 
Nissho Electronics (PDP single board 
computer) ............... . . .... . . . . 101 154 
Quickware Engineering & 

Design (PDP 11/24/34 board) .. . ..... D8 153 
Strategic Information 

(system management software) ...... D3 151 

DEC is a trademark of Digital Equipment 
Corp. 

This index is provided as an additional service. The publisher do~s not assume any liability for errors or omissions. 
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Keep yourself 
up-to-date on 
salaries and 
careers in 1987 

1987 
Computer Salary SUl'vey 
and Career Planning Guide 

Understanding which technologies and markets are on the rise 
and which are on the wane can be important to your long-term 

career growth. If you keep up with new trends and tailor your pro
fessional plans accordingly, you can make sharp gains in your com
pensation and career. 

Comprehensive data on industry trends and salaries 
The new 1987 Computer Salary Survey and Career Planning Gulde 
is based on information from thousands of computer professionals 
and firms across North America. Over sixty position titles are re
viewed including those in programming, systems analysis, software 
engineering, Edp auditing, office automation, operations, computer 
sales, marketing, technical support, management and more. 

You'll learn whether your salary is keeping pace with your peers, 
what you can expect to earn as you advance, and how to direct your 
career by taking advantage of emerging trends 

Free to computer professionals 

This valuable 24-page Survey is available without charge. Since 1966 we have distributed almost one million copies to other professionals like 
you who are determined to realize their fullest career potential. You owe it to yourself to be informed. Contact us today. 

Call your nearest Source® office for a new, free Survey 
United Stain: 

Alabama 
Birmingham ... 205/322-8745 

Arizona 
Phoenix . . . . . . .. 602/279-1010 
Tucson . . .. 602/792-0375 
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Mountain View .. 415/969-4910 
Sacramento .. . ..... 916/446-3470 
San Francisco .... . . 415/434-2410 
Silicon Valley . 4081737-2424 
Walnut Creek .... . .. 415/945-1910 
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Fullerton .......... 7141738-1313 
Irvine . . ....... 714/833-1730 
Los Angeles 
Downtown ..... . . . 213/688-0041 
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Hartford 
New Haven 
Stamford 
Stratford 
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As an OEM you're looking for a product that is 
really attractive. Not only in appearance, but more so 
in terms of technology, price and performance. In brief, 
a peripheral that guarantees integration and function, 
while also adding to the value of your own system. 

Finding the right peripheral is difficult enough. 
Finding the right supplier is even more difficult 

Though equally important 
When evaluating a Facit Peripheral you should 

also look closely at the company behind the product 
At our organization, production capacity and quality 
control. Plus, the support and service we can offer you. 
And, not least, evaluate whether our technical expert
ise and vision matches your business concept 

Then, our joint business-to-business operations 
can really take shape. We impose the most stringent 
demands on ourselves to earn and keep your confi
dence. In the long run, too. 

Our frank approach is aimed at establishing 
lasting relationships. And as part of this approach our 
open-door R&D policy offers you the possibility of 
influencing the development of tomorrow's products. 

Nice words! But they are not shallow promises. 
Our printers, plotters and video terminals already 
carry many Datamation 100 trademarks. 

We would be proud to carry your colors, too. 

CT 
hlr original peripheral equipment supplier 

Head Office: Facit AB, S-172 91 Sundbyberg. Sweden. Phone: (8) 7643000. 
USA : Facit Inc. P.O. Box 334, Mem ·mack. NH 03054. Phone:(603)424-BOOO. 
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1 ~ :J ' to Your 
It's no wonder you have questions about finding the right compatibles for your 
Digital Equipment computer. Trying to keep track of the thousands of products on 
the market can be overwhelming ... unless you let DEXPO South 87 provide the 
solutions. 

This show is the right source for all the DEC-compatible hardware, software, 
systems, services and supplies you need. Review 10,000 products from 250 leading 
vendors. Compare technology, price and performance. 

DEXPO is for everyone who is installing, expanding, or improving DEC systems. 
Get hands-on demonstrations of products for every DEC computer. From DECmate 
to MicroVAX II. PDP-11 series to VAX 8000 series. Plus personal attention and 
consultations from vendors eager to serve your special needs. 

A bonus for DECUS* symposium attendees 
If you attend the Digital Equipment Computer Users' Society symposium in Nashville, 
you'll receive FREE admission to DEXPO South 87. Write or call for complete 
information. 

FREE: Show Preview features over 100 DEC compatibles 
Register today and we'll send you a free Show Preview with news of over 100 of 
the very latest DEC-compatible products. You'll also get money-saving VIP tickets 
to the only show exclusively serving DEC users. 

To Register ... 
Return the attached reply card or call (800) 628-8185 between 8:30 a.m. and 5:30 
p.m., Eastern Time (in New Jersey, call (609) 987-9400). 

Call TOLL-FREE 800-628-8185. In New Jersey 609-987-9400. 
Organized by Expoconsul lnternatlonal, Inc., 3 Independence Way, Princeton, NJ 08540. 

DEX PO® SOUTH 87 
The Twelfth National DEC*-Compatible Exposition 

CONVENTION CENTER · NASHVILLE, TN 
APRIL 28 30 1987 
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DEC 
Com~uting 
Questions. 
'DEC and DEC US are registered trademarks of Digital 
Equipment Corp. DECUS is not sponsored by or 
affiliated with DEXPO. 





NE\N PRODUCTS 
DISK/TAPE 

Megan Nields, Staff Editor 

Rigid disk drives 
achieves 1 30M bytes 

• 51/4-inch units 
• 28-msec access time 
• l .2SM bytes per second 

Achieving formatted storage capaci
ties of 81 M bytes and 130M bytes, 
respectively, the HP 79S7 A and HP 
79S8A S1/4-inch rigid disk drives supply 
an average seek time of 28 msec and a 
1.2SM-byte data transfer rate. They uti
lize an ESDI interface and a proprietary 
controller. $S,200, HP 79S7A; $7,700, 
HP 79S8A. Hewlett-Packard Co., 1820 
Embarcadero Road, Palo Alto, Calif. 
94303. Call local sales office. 

Rigid drives pack 
44M to 71 M bytes 

• S1/4-inch units 
• 20-msec access time 
• 2S ,000 MBTF 

Circle 372 

Targeting OEMs, the S1/4-inch rigid 
disk 1330 Series PowerDrives are IBM 
PC-, PC/XT- and PC/AT-compatible 
and store 44M, S3M or 71 M bytes. 
Average access time is 30 msec and 
MTBF is 2S ,OOO hours. An STSOS/ 
ST412 interface is provided. $99S to 
$1 ,595. Micropolis Corp., 21123 Nor
dhoff St., Chatsworth, Calif. 91311, 
(818) 709-3300. 

Circle 373 
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Rigid disk cards 
plug into IBM PC/XT 

• 28-msec access time 
• 35M, 45M bytes 
•Device driver 

The R-Card 35 and R-Card 45 inter
nal rigid disk cards plug into a single 
expansion slot on an IBM PC/XT or 
compatible. The drives furnish storage 
capacities of 35M bytes and 4SM bytes, 
respectively. Average access time is 28 
msec. Features include a full device 
driver and installer software. $1 ,295, 
R-Card 35; $1 ,495 R-Card 45. Rodime 
Inc., Peripheral Systems Division, Suite 
214, Chagrin Blvd., Pepper Pike, Ohio 
44122, (216) 765-8414. 
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Flexible drive 
stores 10.9M bytes 

• S 1/4-inch unit 
• 480 tpi 
• 1.6M bps 

A S1/4-inch flexible disk drive, the 
KT-SIO achieves storage capacities of 
I 0. 9M bytes , formatted , and I 3M 
bytes, unformatted. Data transfer rate is 
1.6M bps, track density is 480 tpi. Fea
tures include servo head positioning, 
SCSI interface and IBM PC, PC/XT 
and PC/AT compatibility. A built-in 
controller supplies diagnostic capabili
ties and error correction control. $400 
in OEM quantities. Konica Technology 
Inc., 777 N. Pastoria Ave., Sunnyvale, 
Calif. 94086-2918, ( 408) 77 3-95S 1. 

Circle 375 

Rigid disk drive 
stores SOM bytes 

• 31/i-inch unit 
•SOM-byte capacity 
• 29-msec access time 

Targeting OEMs, the CP340 is a 
SOM-byte, 31h-inch Winchester disk 
drive . It provides a 29-msec average 
seek time, a rotary voice-coil actuator, 
embedded servo and an integrated con
troller with SCSI. The device is geared 
toward 32-bit coi:nputers. $750, OEM 
quantities . Conner Peripherals Inc., 
2221 Old Oakland Road , San Jose, 
Calif. 9S131, (408) 433-3340. 

Tape system suits 
DEC, DG, Multibus 

•6,2SO bpi 
• 1.2SM bytes per second 
• 256K-byte buffer 

Circle 376 

The model TFS 292S GCR streaming 
tape system suits DEC, DG and Multi
bus computers. The device furnishes a 
2S6K-byte cache buffer with a program
mable transfer rate of up to 1.2SM bytes 
per second. It is offered with a choice of 
controllers. Recording density is 6,2SO 
bpi. $18,000. Aviv Corp., 26 Cummings 
Park, Woburn, Mass. 0180 I , ( 61 7) 9 3 3-
116 S. 

Storage system 
holds 1 30M bytes 

• S1/4-inch units 
•IBM PC/ AT compatible 
• 20-msec access time 

Circle 377 

The ID 130 internal disk add-in kit 
and the ED 130 desktop storage system 
give I 30M-byte storage capacity to the 
IBM PC/ AT ahd compatibles. The units 
consist of a 51/4-inch Winchester disk 
drive, software and interface cables. Av
erage access time is 20 msec. $3,598, 
ID130; $3 ,898 , EDl30. Priam Corp., 
Systems Division, 20 W. Montague Ex
pressway, San Jose, Calif. 9S 134-2085, 
( 408) 946-4600. 

Circle 378 
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NEW PRODUCTS 

TERMINALS 

Terminal supports 
ASCII, ANSI 

• Three ports 
• 14-inch screen 
• 80, 132 columns 

The MC3 terminal provides ASCII , 
ANSII and PC emulations as well as 
concurrent communications with mul
tiple host computers. It has a Centron
ics port and two RS232C ports that can 
be configured independently. Transmis
sion rates of up to 38.4K bytes are 
supported without handshaking. The 
14-inch screen displays 44 lines and 80 
or 132 columns. Features include 32 
programmable function keys and eight 
programmable cursor keys. As many as 
64 characters can be stored in each key 
and can be programmed in setup or by 
escape sequence. $399. Link Technolog
ies Inc., 47339 Warm Springs Blvd ., 
Fremont, Calif. 94539, ( 415) 651-8000. 

Terminals offer 
3270 compatibility 

• Three configurations 
• 24 function keys 
• 2K bytes of memory 

Circle 379 

Available in three configurations, the 
3270-compatible ATL family is plug
compatible with the IBM 3179, 3180 
model I and 3194 terminals, respective
ly. All units supply 2K bytes memory, 
24 programmable function keys and a 
14-inch screen. The model ATL-1 79 of
fers two- and four-color support and 
base-mode highlighting; the ATL-180 
features dynamic focus , light-pen sup
port and a screen-print printer port. 
The ATL-191 furnishes a program
mable screen saver. $1,895, ATL-179; 
$1 ,695, ATL-180; $1 , 149, ATL-191. 
BeeHive International Inc., 4910 
Amelia Earhart Drive, Salt Lake City, 
Utah 84116, (801) 355-6000. 

Circle 380 
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Industrial terminals 
emulate DEC, Hazeltine 

• RS232C port 
• 12-inch screens 
• 28-key keypad 

Supplying 12-inch color or amber 
screens respectively , the models 4850 
and 4860 are ruggedized industrial ter
minals. The units include a 28-key 
sealed keypad and programmed func
tions such as vertical and horizontal bar 
graphs , various character sizes and 
process-control graphics . An RS232C 
port is standard . Both units emulate 
DEC VT I 00, VT200 and Hazeltine 
1500 devices . $1 , 795, model 4860; 
$2,750, model 4850. Xycom Inc., 750 N. 
Maple Road, Saline, Mich. 48176, (313) 
429-4971. 
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ASCII terminal offers 
400 scan lines 

• I O-by-16 character cell 
• 14-inch screen 
• 26 lines by 132 columns 

The model 5500 ASCII terminal of
fers 400 scan lines at 25 kHz to produce 
a I O-by-16 letter-quality character cell 
in normal operation. Features include a 
14-inch screen, 16 function keys and 
two pages of 26 lines by 132 columns of 
standard memory. Multihost window
ing enables users to set up or store 
displays on two separate windows using 
data being received from one or more 
hosts via two on-line ports. $495. Falco 
Data Products Inc., 1294 Hammerwood 
Ave. , Sunnyvale, Calif. 94089 , ( 408) 
745-7123. 
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Monitor suits 
CAD/CAM 

• 14-inch screen 
•Green or amber 
•Dual frequency 

A 14-inch monochrome monitor, 'the 
MM-14222 targets CAD/CAM applica
tions. Horizontal scanning rate is 15.75 
kHz for Compaq computers and 18.43 
kHz for IBM and compatibles. The unit 
offers resolutions of 800 by 350 dpi and 
640 by 200 dpi. It provides a green or 
amber display. $249, green; $269, 
amber. Tatung Co. of America Inc., 2850 
El Presidio St. , Long Beach, Calif. 
90810, (213) 637-2105. 

Terminal displays 
3,696 characters 

• 14-inch screen 
• 24 or 28 lines 
• 80 or 132 characters 

Circle 383 

An ASCII terminal, the IBM 3162 
offers 24 or 28 lines with 80 or 132 cpl 
on a 14-inch screen; providing a display 
of up to 3,696 characters. The unit 
features programmable function keys , 
extended menu setup, split screens and 
smooth scrolling in two speeds. Option
al cartridges allow for emulation of the 
ADDS, DEC, Hazeltine, Tele Video and 
Wyse terminals. $645. IBM Corp., In
formation Systems Group, 900 King 
St. , Rye Brook, N.Y. 10573, (914) 934-
4488. 

Terminal furnishes 
DEC compatibility 

• 22 function keys 
• 24 lines 
• 80 or 132 columns 

Circle 384 

The ADDS 3220 is compatible with 
the DEC VT220, VT I 00, VT52 and 
with the ANSI X3.64 command set . 
The unit supplies 22 non-volatile func
tion keys, a bidirectional printer port 
and smooth-scroll speed. Refresh rate is 
70 Hz and screen size is 14 inches. The 
display is 24 lines by 80 or 132 columns. 
Six function keys are programmable. 
$695. Applied Digital Data Systems 
Inc., 100 Marcus Blvd ., Hauppauge, 
N.Y. 11788, (516) 231-5400. 

Circle 385 
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NEW PRODUCTS 

DATACOMM 

Multiplexer employs 
fiber optics 

• 1.544M bps 
•Tl interface 
•Eight channels 

Targeting system integrators and 
OEMs, the model 3248 is an eight
channel , fiber-optic multiplexer. The 
unit is available with a Tl or V.35 
interface. It provides a I .544M-bps 
data stream and local/remote loopback 
tests. Applications include remote 
graphic or CAD/CAM terminal links. A 
long distance option is offered. $3,000 
to $4,500. Canoga-Perkins, 6635 Inde
pendence Ave., Canoga Park, Calif. 
91303-2999, (818) 887-1897. 

Circle 386 

Communications board 
suits 386 systems 

• 80186 processor 
•Four or eight ports 
• 64K bytes of RAM 

The Smartport communications 
board utilizes an 80186 processor and 
64K bytes of dual-ported RAM to drive 
terminals, printers and other peripher
als. It adds four or eight RS232C ports 
to multiuser IBM PC/AT or 386 sys
tems. The unit works with UNIX, 
XENIX and other multiuser operating 
systems. $895, Smart-4; $1,295, Smart-
8. Arnet Corp., 476 Woodycrest Ave., 
Nashville, Tenn. 37210, (615) 254-
0646. 
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SONEX acoustic foam is deadly to annoying computer room noise. And it'll look great in 
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your hi-tech environment. Simply hang sheets 
of this patented, professional foam to quiet the 
combined clatter of fans, motors and printers. 
Call or write for complete facts and a free brochure: 
3800 Washington Ave. North, Minneapolis, MN 
55412. (612) 521-3555. 

illbruck 
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Multiplexer offers 
DEC compatibility 

• 50 to 38.4K baud 
• 16 channels 
•Block mode DMA 

A dual-height, 16-channel asynchro
nous multiplexer, the WQDHV is com
patible with two DEC DHV 11 multi
plexers. The device supplies 16 baud 
rates ranging from 50 to 38.4K. Pro
grammable line parameters include 
character length, parity and stop-bits. 
$1,375. Webster Computer Corp., 1037 
N. Fair Oaks Ave., Sunnyvale, Calif. 
94089-2183, ( 408) 7 45-0660. 
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Communication board 
suits industrial OEMs 

•Two serial ports 
•One parallel port 
•IBM compatible 

Targeting industrial OEMs, the 
FE5500 communication board plugs 
into the IBM PC and PC/AT. It features 
two serial ports and a Centronics-com
patible printer port. When the unit is 
connected to an intelligent 1/0 control
ler in the RS422 or RS449 mode, it acts 
as a communications interface to local 
instumentation such as A/D and DIA 
controllers. $345. Faraday Electronics, 
749 N. Mary Ave. , Sunnyvale, Calif. 
94086, ( 408) 7 49-1900. 

Modem runs 
at 9,600 bps 

•Trellis-coded 
• Error control 
• l,100 cps 

Circle 389 

The Courier HST modem provides 
9,600-bps data communication. It uses 
32-state trellis-coded modulation . A 
proprietary error- and flow-control pro
tocol allows transmission of up to I , I 00 
cps. The device is compatible with 
1,200- and 2,400-bps modems and most 
communications software. $995. 
US Robotics Inc., 8100 N. McCormick 
Blvd., Skokie, Ill. 60076, (312) 982-
5010. 

Circle 390 
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Software comprises 
eight utilit ies 

HOT, a microcomputer utility, 
enables users to create customized 
menus and locate any file in any drive. 
The software comprises eight utilities, 
including a pop-up text editor, a file 
finder and an MS-DOS-like command 
line. It requires an IBM PC, PC/XT, 
PC/AT or compatible with 256K bytes 
of memory and MS-DOS 2.0. Com
mands such as Backup and Restore are 
eliminated. $75. Executive Systems Inc., 
Suite 305, 15300 Ventura Blvd., Sher
man Oaks, Calif. 91403, (818) 990-
3457. 

Software suits 
DEC VAXes 

Circle 391 

Targeting system integrators, VENIX 
E-NET 205 allows IBM PC/XTs, 
PC/ATs and compatibles running the 
VENIX System V operating system to 
be linked to DEC VAX computers. The 
software utilizes Exel an 's Intelligent 
Ethernet Controller to provide TCP/IP 
protocol services to the host system. 
This capability increases networking 
throughput by downloading CPU-in
tensive functions to the controller, free
ing the CPU for application processing. 
$595. VenturCom Inc., 215 First St., 
Cambridge, Mass. 02142, (617) 661-
1230. 

Circle 392 

Communications software 
emulates IBM SNADS 

Access/SNADs is a portable version 
of IBM's SNA Distribution Service 
(SNADS)-an architecture for asyn
chronous or delayed program-to-pro
gram communication. The software, 
written in C, is provided on a UNIX 
System V base. It integrates into com
puter, gateway and workstation prod
ucts. A SNADS test application and a 
UNIX mail-system gateway application 
are included. The package connects 
IBM and non-IBM systems with IBM's 
electronic mail system. $400 per node. 
Communications Solutions Inc., 992 S. 
Saratoga-Sunnyvale Road, San Jose, 
Calif. 95129, (408) 725-1568. 

Circle 393 
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Software suits 
386 systems 

Merge 386 allows an Intel 80386-
based system to simultaneously and 
transparently execute MS-DOS and 
UNIX operating systems. The software 
provides password security and file pro
tection. Record-level access is furnished 
to the same files by both operating 
systems. $300 and higher. Locus Com
puting Corp., 3330 Ocean Park Blvd., 
Santa Monica, Calif. 90405 , (213) 452-
2435. 
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Software addresses 
data analysis 

RS/Explore and RS/Discover, multi
user software systems for data analysis 
and data management, run on DEC's 
MicroVAX II and VAX Station. The 
products supply graphics, modeling and 
report functions for scientists and engi
neers. Features include box, contour 
and 3-D plots. RS/Explore supplies 
computer-aided interpretation and sta
tistical analysis in research , develop
ment and manufacturing environments. 
RS/Discover is for the creation and 
analysis of designed experiments. 
$9,000 to $I 03,000, RS/Explore; 
$44,000 to $138 ,000, RS/Discover. 
BBN Software Products Corp., I 0 
Fawcett St. , Cambridge, Mass. 02238 , 
(617) 864-1780. 
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NEW PRODUCTS 

SOFTWARE 

Spreadsheet boasts 
Lotus compatibility 

The Words and Figures software 
package combines a Lotus 1-2-3-com
patible spreadsheet with a word proces
sor for simultaneous display. It reads 
and writes .WKS files directly. Spread
sheets of 9,999 rows by 256 columns 
can be created. The 8027 and 8087 
math coprocessors are supported. $195. 
Lifetree Software Inc., 411 Pacific St. , 
Monterey, Calif. 93940, (408) 373-
4718. 
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Graphics packages run 
on IBM PC/XT, /AT 

Versions 5.0 of the Mirage and Au
tumn graphics software packages are 
compatible with the IBM PC/ XT, 
PC/ AT and compatibles. A 98-color pal
ette is supplied. Colors can be automati
cally or manually mixed from a range of 
360 million values. The packages con
trol text weight, shape and fill. $89 5, 
Mirage; $595, Autumn. Zenographics 
Inc., Suite 250, 19752 MacArthur 
Blvd. , Irvine, Calif. 92715, (714) 85 1-
6352. 
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Software manages 
IBM PC and compatibles 

A file manager for the IBM PC and 
compatibles, RapidFile manages data, 
creates reports and writes form letters. 
Through support of virtual memory, 
the product combines the speed of a 
RAM-based program with the capacity 
of a disk-based program. It requires 
2 56K bytes of RAM and supports mon
ochrome or color monitors. The soft
ware is compatible with 3Com 3+, 
PC-Net and Novell Netware/86 net
works. $395. Ashton-Tate, 20 I 0 I Ham
ilton Ave. , Torrance, Calif. 90502-1319, 
(213) 329-8000. 

Circle 398 
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NEW PRODUCTS 

SUBASSEMBLIES 

SBC packs 
1 M byte of DRAM 

• MC68020 processor 
• Dual-ported memory 
• VMEbus address 

A single-board computer, the DVME-
134 is based on the MC68020 micro
processor and the MC6888 l floating
point processor. The unit provides 1 M 
byte of dual-ported DRAM with zero
wait states and supports 32-bit VMEbus 
address and data transfers. It contains 
one asynchronous, serial , full-duplex 
channel. $2,872 . DY-4 Systems Inc., 
Suite 202, 1475 S. Bascom Ave., Camp
bell, Calif. 95008, (408) 377-9822. 
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Board connects devices 
fo IBM PC, XT, AT 

•Two RS232C ports 
•XENIX-compatible 
•Optional parallel port 

The Twinport serial port board con
nects terminals, printers and other pe
ripherals to the IBM PC, PC/XT, 
PC/AT and compatibles via two 
RS232C ports. It works with XENIX, 
BOS, Pick and Theos multiuser operat
ing systems. Features include an option
al parallel port. $269. Arnet Corp., 476 
Woodycrest Ave. , Nashville, Tenn. 
37210, (615) 254-0646. 
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REGIONAL SALES OFFICES 

MOUNTAIN STATES 

John Huff 

IS RAEL 

Elan Marketing Group 

D /A card supports 
STD bus 

• 12-bit resolution 
•Four DI A converters 
• 110 addressing 

An analog 1/0 card for the STDbus, 
the 862 four-channel ·D/A unit features 
12-bit resolution and accommodates 
both 8-bit and I 0-bit 1/0 addressing 
standards. The unit has four 12-bit DI A 
converters that provide independently 
programmed output channels. Convert
er inputs are software-driven via double 
buffered storage registers. $425 . Octa
gon Systems Corp., 6510 W. 91st Ave. , 
Westminster, Colo. 80030, (303) 426-
8540. 
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Mini-Micro Marketplace 
Carol Flanagan 

NEW ENGLAND 

John J. Fahey 
Regional Manager 
Susan Rapaport 
Regional Manager 
275 Washington St. 
Newton , MA 02158 
(617) 964-3030 

Regional Manager 
270 St. Paul St. 
Denver, CO 80206 
(303) 388-4511 

13 Haifa St ., P.O. Box 33439 
Tel Aviv, Israel 

275 Washington St. 
Newton , MA 02158 
(617) 964-3030 

NEW YORK/MID-ATLANTIC 

Stephen B. Donohue 
Regional Manager 
1873 Route 70, Suite 302 
Cherry Hill , NJ 08003 
(609) 751-0170 
in N.Y.: (212) 972-0058 

SOUTHEAST 

Larry Pullman 
Regional Manager 
6540 Powers Ferry Rd., 
Suite 170 
Atlanta, GA 30339 
(404) 955-6500 

MIDWEST 

Robert D. Wentz 
Regional Manager 
Lynne Graham 
Sales Coordinator 
Cahners Plaza 
1350 E. Touhy Ave . 
P.O. Box 5080 
Des Plaines, IL 60018 
(312) 635-8800 

SOUTHWEST 

Don Ward, Regional Manager 
13740 Midway, Suite 515 
Dallas, TX 75234 
(214) 980-0318 

114 

SOUTHERN CALIFORNIA/ 
NEVADA 

Len Ganz 
Regional Manager 
18818 Teller Ave . 
Irvine, CA 92715 
(714) 851 -9422 

NORTHERN CALIFORNIA/ 
NORTHWEST 

Frank Barbagallo 
Northwestern Regional Sales 
Manager 
Rick Jamison 
Regional Manager 
Sherman Building, Suite 100 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243-8838 

UK/BENELUX/SCANDINAVIA 

Jan Dawson 
Cahners Publishing Co. 
c/o Computaprint 
39A Bowling Green Lane 
London, EC1 R OBJ , England 
011-44-278-2152 
Telex: 28339 

Tel: 972-3-252967 
Telex: 341667 

JAPAN 

Kaoru Hara 
Dynaco International Inc. 
Suite 1003, Sun-Palace Shinjuku 
8-12-1 Nishishinjuku , Shinjuku-ku 
Tokyo, 160, Japan 
03-366-8301 
Telex: J2322609 DYNACO 

TAIWAN 

Donald H. Shapiro 
Trade Winds, 2nd Floor 
132 Hsin Yi Road, Sec. 2 
Taipei , Taiwan 
Tel : 3932718 
Telex: 24177 FC Trade 

EUROPE, EXCEPT UK/ 
BENELUX/SCANDINAVIA 

Elan Marketing Group 
Neutor g. 2 
P.O. Box 84 
1013 Vienna, Austria 
Tel. 43-222-663012 

Direct-Response Postcards 
Carol Flanagan 
275 Washington St. 
Newton , MA 02158 
(617) 964-3030 

Career Opportunities 
Carol Flanagan 
Recruitment Advertising Manager 
275 Washington St. 
Newton, MA 02158 
(617) 964-3030 

Cahners Magazine Division 
William Platt , President 
Tim Burkholder, Vice President 
Computer Group 

Tom Dellamaria, VP/Production 

Promotion Staff 
Susan Rapaport 
Marketing Communications 
Director 

Mary Gregory 
Promotion Manager 

Beth-Ann Legare 
Promotion Assistant 

Circulation 
Denver, CO: 
(303) 388-4511 
Sherri Gronli 
Group Manager 

MINI-MICRO SYSTEMS/ February 1987 



MINI-MICRO 
MARKETPLACE 

ATTENTION: BUYERS AND SELLERS OF PRODUCTS AND SERVICES IN THE COMPUTER 
SYSTEMS INTEGRATION MARKETPLACE: 

READERS: For additional information on the companies in this section , 

please circle reader service numbers on the Reader Inquiry card 

9-Track Tape Drives 

.... ,, 
cl 
@l 

Qualstar's low-cost streaming Yi" tape 
drives provide full 1600/ 3200 BPI 
capability in a package that is perfect 
for today's desk-top and desk-side 
market. Both 7' and 10 'Ii'' units 
are available. Interfaces include 
Cipher / Pertee, SCSI , and IBM-PC. 
For more information , call us today. 

DllRLSTRR; 
9015 Eton Ave ., Canoga Park, CA 91304 

Telephone: (818) 882-5822 

-WANG IBM 

_Data Genera~ ~..U 
_.)AT•T ____ .a ____ l¥J ;!~;:;~ 
_PRIME-~-MS-DOS 
_IN IC I R 1~ ~CP/M 
--~__/ "'---UNIX 

PC to MINI to MAINFRAME COMMUNICATIONS SOFTWARE 
The low COii soiution !of linking hundred• of PCs wlttl central 1ystem1I 

• An Asynchronous Connectivity Tool • No Boards - Uses 
standard RS-232 ports • Provides distributed data man
agement • Sends binary or text data or commands • Sends 
spreadsheets, programs, etc • 100% error-free data trans
fer • Links different operating systems • Uses phone lines, 
LANs packet nets • Connects multiple sites, unattended 
• Uses any low-cost modems, any speed 

• $250 I Micros • $495-895 I Minis • $2995 up I Mainframes 

SOLUTIONS FOR DAT A 
COLLECTION/CONTROL 

Six Port 
RS-232-C 
System 

MC600 SERIES CONCENTRATOR 
Permit multiple pairs of devices to share the 
same modems and telephone lines to reduce 
telecommunication costs. 

• Microcomputer Networking 

• Concentrator to Concentrator Networking 

• Full Duplex 

• Remote and Local Resource Sharing 

• Point of Sale Concentration 

• NETWORK TO OVER 500 PORTS 

• Multiple Composite Data Channels 

• Menu program for "PARAMETER SET-UP" 

• NON-VOLATILE Parameter Memory 
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CREATE A BETTER IMAGE 
loline Corporation introduces the LP3700 large format 
line plotter: the high performance, professional quality 
instrument that maximizes value ... with a orice that 
draws conclusions: 
$4,1gs. 

The LP3700 offers: 
• Versatility 

- Lets you plot on any 
media at any size up 
through E (37'12'' x 
81 ") 

•Precision 
- .0025 " Resolution & 
Repeatability 

• Buffering 
- 14Kto512K 

• Speed 
- Up to 10 ips (axial) 

• Reliability 
- Rugged all metal 
frame 
- Endurance tested at 
over 60 million cycles 

LP3700 Plotter 

•Value 
- At $4,195, the 

LP3700 is in a 
class all by itself. 

19417 36th AVEN UE WEST, SUITE D1 
I 0 L IN E" LYNNWOOD, WA 98036 

(206) 775-7861 
CORPOR A TIQN 
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and add data storage 

Intelligent Stand Alone RS-232 or 
IEEE-488 Cartridge Tape System 

&d• -- Replacement for Tandberg. 
Columbia 300 8 , C. & D and 
European MFG Tape Dnves 

::::~< > 
• Stores 5.3 Mbytes or 20 Mbytes of Binary or ASCII Data 
• Power Fail Standard-Power Fail "NO DATA LOSS" 

Optional 
• Auto Answer Standard 
• Intelligent Search & Retrieval 
• IEEE-488 and/o r RS-232-C with data rates up 10 2.500 

characters/sec 
• Large input buffer allows unit to accept data non-stop 

APPLICATIONS: Data Logging, Control System. Archiv
ing, Program Loading & Storage. Back-up, and Telephont" 
Switch Monitoring. Auto-polled Remote Data Storage. 

1200 1600 
5.3 Mbyte 20 Mbyte 

WE SERVICE COLUMBIA TAPE DRIVES 
3008 - 300C - 300D 

Return Authorization Number Required 

ALGO ~ 
INCORPORATED 

1-800-252-ALGO 
9198-C Red Branch Ad, Columbia. 
MO 21045 TX333405 ALGO COL 

m MO (301) 730-7442 
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AVOID COMPUTER 
DOWNTIME! 

• 11-25 MINUTES 
BLACKOUT 
POWER 

• FRONT PANEL 
TEST SWITCH 

FREE CATALOG 

• SMeZLPS - NATURAL SINE WAVE UPS 
•CONTINUOUS ON-LINE OPERATION 
• ELIMINATE: 

•BLACKOUT •SPIKE/SURGE 
• BROWNOUT DAMAGE 

• EMl/RFI INTERFERENCE 
•EXCLUSIVE LITE UPS ILLUMINATE 

WORK AREA WHEN LIGHTS GO OUT 
•SINE-UPS, BATTERIES & LITE UPS 

SU-250 250 WATT $1095.00 
SU-500 500 WATT $1495.00 

~Electronic Specialists , Inc. 
171 SO. MAIN , NATICK, MA 01760 

617-655-1532 TOLL FREE 800-225-4876 
VISA, MASTERCARD, AMERICAN EXPRESS 

RCLE NO. 206 ON INQUIRY CARD 
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EPROM 
PROGRAMMER 

$349 

-·---·-· 
The EP-1 is a great value, here's why: 
• IBM PC Soltware included or RS-232 to any computer 
• ASCII Command dmen operation, All 1nlelhgence 1n urnl 
• Reads . Programs, Copies over 150 types from 2716 lo 27512 
• Optional Intel m1crocon1roller programming head 
• Menu-driven Chip Selec11on . No Personality Modules 
• Fast, Slow. Quick-Pulse Programming Algorithms 
• lnlel (8080 & 8086). Motorola, Tekhex, Straight Hex Ftles 
• Splits Files by Base Address and Odd/Even (16 bit systems) 
• Gold Textool ZIF IC socket • Full One-Year Warranty 
• Generate & Set Checksums • 5,125,21,25V Programming 
• Over-Current Pro1ect1on • UV Erasers from $34 95 
• 8 Baud Rates 300 10 38,400 • Same Day Shipment 

BP~ 
10681 Haddington, #1 90 I Houston, TX 77043 

713 461 -9430 800 225-2102 
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TRACKER 1700 STAND ALONE 15 TO 20 MBYTE 
POWER FAIL PROTECTED RS-232-C 

CARTRIDGE TAPE SYSTEM 
• Uses DC-300 Data Cartridges 
• Automatic Power Fail Restart with ND DATA LOSS 
• Auto-answer for Remote Sight Polling 
• 24K Battery Backed CMOS Buttered Stop-Start system 
• Dual RS-232-C ports with Independent Baud rate select 
•Ideal replacement for Columbia. Tektronics and Tandburg 

tape drives. 
• Quantity priced under 2000.00 
Ideal applications: Data Logging, Telephone Call Logging . File 
Transler. Data Archiving, Process Control System Monitoring . For 
All of Your RS-232-C Data Storage Needs Contact 

Data Track USA 
9451 Schap Lane 
Columbia, MD 21045 
301-992-9143 
Telex : 69711 82 COLRESH 

IBM-PC/XT/AT COMPATIBLE 
POWER FAIL PROTECTED RS-232-C 

FLOPPY DATA COLLECTION AND TRANSFER 
SYSTEM WITH UP TO 2.4 MBYTE OF STORAGE 

• Writes/Reads IBM PC/XT/AT compatible Disc 
• Power Fail Protected with NO Data Loss 
• Remote polling via auto answer modem 
• Front panel manual or remote operation 
• Single or Dual Disc system 
• Up to 223 Files/Disc 
Applications include: Data Logging . Program Loading. Telephone 
Call Logging , Store & Forward. and Message Handling . For All of 
Your RS-232-C Data Storage Needs Call 

Data Track USA 
9451 Schap Lane 
Columbia, MD 21045 
301-992-9143 
Telex : 6971182 COLRE SH 
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CONVENIENT FEATURES! 

• 320 K memory. RAM and ROM 
allocated between interchange
able cartridge and onboard 
memory. 

• Direct-connea. Hayes function. 
onboard modem; 1200 baud. 
audo dial/auto answer. voice 
and data. Bell and CCIIT 
compatible. 

• Programmable in C and Forth. 
Powerful data entry application 
generator. 

• Acoustic modem cups. 300 baud. 

• 2 serial ports. RS232/ 422. 
• Flexible. interchangeable battery 

system to satisfy any requirement. 

• Compact. portable printers. 
• Bar code reader. 

• Weighs from 24 oz. 
• (8 V2 x 331. x 2V2 ) in. 

CIRCLE NO. 208 ON INQUIRY CARD 

NEW RELEASE ! 
SOFTERM PC 2.0 

* OVER 30 EXACT EMULATIONS 
* KEYBOARD MACROS • HOTKEY 
* VIRTUAL DISK CAPABLE *SCRIPT FILES 
* KEYBOARD TRANSLATE * MULTITASK ING 

*FILE TRANFER WITH 7 PROTOCOLS 
(i.e. KERMIT-SERVER,HAYES. XMODEM.ETC.) 

*CONCURRENT AND BACKGROUND 
COMMUNICATIONS 

lllFrRONICI 
THE LEADER IN EXACT EMULATIONS 

800/225-8590 
JOJ/59-'-9540 TELEX 4502"6 

IRY CARD 

Get the whole 
stmy on 2mPbics 

terminal ein.Ulation. 

To find out more about software 
that lets your PC emulate 
TEKTRONIX'" 4105/ 6/ 719 and 
DEC VTlOO'" terminals, 
call or write: 

Cl GRAFPOlnT 
4340 Stevens Creeks Blvd., Suite 280, 
San Jose, CA 95129 (408) 249-7951 
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SAME-DAY SHIPMENT! 
MONEY-BACK GUARANTEE! 
"RS-232C TO CURRENT LOOP 
Bl-DIRECTIONAL 
CONVERTER" 
Model 232CL2 
oniv889.96 
lntertace your AS-232 port to existing current loop 
system. Model 232CL2 couples and isolates Transmit 
and Receive Data through high speed optical isolators. 
Powered from pins 4. 5. 6, 8 and 20 on the RS-232 
side; one pin must be high, one must be low. 
No power reqwed If a.wreot loop pon IS KtJve. Model 232PS-12V DC 
Power St4IPly requred If a.rrtnl loop pon 1s pasSNe; only $14.95. 

Order direct from m1nul1cturer TODAY and SAVE/• 
Request your FREE copy ol B & B ELECTRONICS' 
C1t1/og which lists 1 host o/ /nterl1ce 1nd ~ 
monitor/no equ/pmenl tor RS·232 ports. ~;;;; 

·rerms: Visa, MC, cash orders postpaid: P.O.'s from -
Quahf1ed rated ltrms accepted. IL restdents ad<i 61/ • \ sales tax. 

8&8 !:!~~nm!~ 
15068 Boyce Memorial Drive • Ottawa. IL 61350 

Phone: 815-434-0846 

CIRCLE NO. 212 ON INQUIRY CARD 

PRINTER SHARING 

PRINTDIRECTOR 

• The ultimate in printer sharing systems. 
• Share the benefits and costs of laser and 

other high performance printers. 
• Ideal solution for workclusters with 2 - 20 PC's 

that want to share printers. 
• Buffers available up to 1 megabyte. 
• Direct multiple user access - concurrent 

operations. 

DIGITAL PRODUCTS, INC. 
108 Water Street, Watertown, MA 02172 

1-800-243-2333 or 617-924-1680 

IRCLE NO. 214 ON INQUIRY CARD 
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When Sun Microsystems 
began looking at Multibus disk and 

tape controllers for their high performance 
engineering workstations, they demanded a lot. 

"We needed a fast Multibus SMD disk controller, one 
that co~ld read fast drives, like the Fujitsu Eagle, at full 
speed, says Sun Director Jon Garman. "The boards we 
were evaluating simply couldn't measure up. " 

That's when Sun discovered Xylogics . 
"Getting Xylogics' 440 controllers operational with 

Sun's workstations was a positive experience, "Garman 
remembers . "What the manual said the Xylogics boards 
did, and the software interface was ~imple to use. 

"~e. had our first Xylogics board up and running with 
UNIX m 1ust four hours. It was quite phenomenal, "he says. 
. Next, Sun integrated the Xylogics 450 in 
its second-generation family of 
workstations because it was 
the fastest , most reliable 
Multibus board they could find . 

"From the start, our number 
one concern has been perfor
mance," says Garman. "But just 

Jon Garman, Director of Product Engineering 
Workstation Division, 
Sun Microsystems, Inc. 

as important is 
the support Xylogics gives 

us. They've always been very responsive. 
They listen. And take us seriously. We have a close 

working relationship: engineering to engineering and 
management to management. They've always delivered 
on their promises. " 

Xylogics' newest product, the 751 VME controller is 
now being integrated into Sun's third generation of w~rk
stations, The Sun -3 Series. 

Little wonder that Xylogics is the secret behind virtu
ally every supermicro and workstation company. Or that 
nearly half of all high performance Multibus disk and tape 
controllers 1n use today are Xylogics. 

Find out how Xylogics performance, reliability and 
support .can be part of your success story. Call or write for 
1nformat1on about our complete line of Multibus and VME 
bus products. 

THE SECRET'S OUT. 

> Xylogics" I 
Your Partner For Performance 

144 Middlesex Turnpike 
Burlington, Massachusetts 01803 
(617) 272-8140 

Kevin Gonor, Xylogics and Jon Garman, 
Sun Microsystems, with Sun-3/160 C 
Color Workstation 
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A/lows. votc~,,;oa'fion 
Dafr!, "f!Jtn':si~/e 011// 
wtt/!111 a ·.::; 

•IBM.Compatible (PC·DOS, 
MS-DOS) 

• RS-232 Interface 

• Hayes Smartmodem 2400 
Compatible; Optional V.22 

• V.22bis, V.22; Falls Back to 
Bell 212A (1200 or 300bps) 

• Uses Proprietary or Standard 
Communications Software 

• Single-Keystroke Dialing/ 
1QO..Number Directory 

• Improved Worst-Case Line 
Performance 

• Supports X-Modem Protocol 

Universal Data Systems 
® MO'FQlllOC.A INO. 

Nin ......... ~ 
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